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1889.

PRRIS EXPOSITION MEDKL
FOR

ROBBER INSULKTION.
THE STANDARD FOR

^0N/>
1893.

JniOR I-D'S

RUBBER
RUBBER INSULAT

FHIR KEDHL
FOR
INSULHTION.

TRADE MARK.

OKON1TE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE WEATHERPROOF WIRES.
fMLLARD L. CANDEE )

m. OURANT CHEEVER >

Managers.
THE OKONITE CO., Ltd., Sole Manufacturers, geo . T . manson, ge^r.l s„rr.

253 BROADWAY, NEW YORK. W. H. HODGINS. Secretary. '

The Speer Carbon Co.,

SP£ER
Carbon Brushes

Are made under tha
direct supervision of

Mr. J. S. SPEER (for-

merly of the Partridge
Carbon Co.). This
guarantees the excel-
lency of. the brushes,
which are made in

every type required.

NOT IN THE TRUST.

ST. MARYS,
Pa., U. S. A.

UL CABLES AND
High Grade Rub-
ber Covered and
Weatherproof WIRES

Conduits and * ccegsorie*. Tor Telephone, Telegraph,
Electric Light and Power.

STANDARD UNDERGROUND CABLE COMPANY,
Pittsburg: Westinfrhonse Bldg. Philadelphia: 1225 Betz Bldg.

* New York: 18 Cortlandt St. < hicatro: 542 The Rockery.
St. Louis: 507 Security Bldg.

ADAM E. SCHATZ,
COUNSEX IN

PATENT CAUSES, TRADE-MARKS and COPYRIGHTS
AMERICAN AND FOREIGN,

B. T. Ltf« Ins. Building. NEW YORK,

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

former Manager, now successor to the Patent Business heretofore conducted
ojr •* The Electrical World."

W. A. ROSENBAUM. 177 TIMES BLDG., N. Y .

The IMPROVED "DAYLIGHT" DESK LAMP,
PARABOLA EFFECT.

This Electric Desk Lamp is con-
structed upon scientific principles,
and is of great value to those who
are compelled to do desk work.
The light is softand. abundant, and
so well distributed as to leave no
shadows or dark corners on the
desk; yet the lamp itself is entirely
shaded from the eyes, and in no
way interferes with the opening or
closing of a "roll top" desk.
Nothing in the market compares

favorably with it. It doubles the
power of an incandescent lamp
without bunching the light.

Adjustable "Roll Top" Desk Lamp, without socket, $3.00.

FRANK E. KINSMAN, 26 Cortlandt St., N. Y.
HAVEMEYER BUILDING.

No Special Lamp or Socket Necessary.

| PHOENIX GL0SS CO. f
MANUFACTURERS OF

Gas and Electric

Globes, Rhodes, Etc. $
HAVE YOU A COPY OF OUR No. 8 CATALOGUE?

• IF NOT, SEND FOR IT.

? Pittsburgh. New York. Chicago.

Don't

Trauel-

Teiepfione
FOR SERVICE APPLY TO

NEW YORK TELEPHONE CO.
CONTRACT OFFICES

18 Cortlandt, 15 Dey, 952 Broadway, 115 W. 38th.

Eschwei Electric Co.,
—MANUFACTURERS OF—

AEC LIGHTS.
47 49 Centre Street,

NEW YORK.

Direct Reading

Ohm meters
BRUSHES.

RHEOSTATS,
Special Machinery.

AM. El. Specialty Co.,

123 Liberty St., NewJYork.

TELEPHONE, 126 CORTLANDT.

Mill"

SEE PAGE IIT.
48
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BAKER & CO.,
Newark, N. J.

New York Office: 120 Liukrty St,

In Sheet or Wire, any degree of hardness.

PLATINUM
FOR ALL PURPOSES.

INDEX TO ADVERTISERS.

Addreesograph Co

American Bleol i Ic i\ pel , Itj ( iiimpai
s

Audit Co., 'IIh

Baker & Fqs

Bidstrrjp & ('... .1

Brewster Ecu in

Consolidated I
-

Corey Spring Hmk.

Central Mt^- Co

Edison De torative .v Mini ityxe Camp Dep'1

Edison Jr. . jght and Power Co

Electric Mot

Ericsson Telephone Co.....

Escbm n Elect tip Co i

Garvin Machine Co

Gleason III I' \i,\i

Gordon Battery Go

Hat/.el >v Buehler

Hoggeon Jt Co. , S. H

Holoplnuie (Huas Co ... il

Holmes, Jay ......

Jones & Son CO., I In I I

Kinsman, Pranh I' .'...!

Linder k Co., 11. J v

Marine Engineer's Exchange, The \ n

Molntire Co., C i

Meyrowitz, E. B xi

Munn & Co -

.

New York Central & H. E. K. R

New York Tel phone Co.

OkoniteCo., L't'd, The, i

Paull Music Co., E.T xi

Phoenix Glass Co i, xii

Prentiss Clock Improvement Co., The viii

Bosenbaum, W. A i

Batety Insulated Wire •

Sehal/, Ad nil B

Schwarzwaelder .\ Co., Win

iflc Publishing <'"
. The

.....

.

i

Hunt

. Vll

...i

.viil

.TlU

ELECTRICAL ENGINEERS
AND CONTRACTORS

RECOMMENDED BY

THE ELECTRICAL AGE.
AdvrniHementa of 4 lines or leas under this bea*

826 per year, additional line* at proportle
ratea.

ZIMDARS A HUNT.
General Electrical Contraotoi«. Wiring
complete plant*, etc. 127 Fifth Ave.. New
York. N. Y. '

HATZEL A BUEHLER
Electrical Engineers and Contractors. 114

Fifth Avenue, N«w York.

J. F. BIDSTRUP &. CO.
:("> Frankfort Street, New York. Elec-
trical Work of all klode. Wiring, etc. Dy-
namo and Motor Kepairing, Electrical
Supplies

DYNAMO and ARMATURE
Rewlndinf KapairinR and Reconstructing Armatnrse,

Dynamos,Ball way Moton.Tranaformara, Commutators.

Stucky & Heck Electric Mfg. Co., Ltd.,

S3 K. J. R. R. Are., Newark, W. J.

•MM

Mclntlra Patent Connector
AND TERMINALS.

Prm Wire, Fu*e Llnba and Strips.

C. MclNTIRE CO.
15 Franklin Ml, ISewirk, IV. J. ft

Motors Bought, Sold and Installed.

Motors Maintained at Reasonable Rates.

mi: i;i,i'(tk[( Mttroi; inxpkcVION am.
REPAIR < <>. OK VKW VORK.

(Veneraionn-e 34 PARK ROW, NEW TORE
H. L. 8MITH, Mgr. TelepbonnOn.ll land

RAY COILS A specialty.

C. F. SPLITDORF. 17-27 Vandewater St., N. Y,

GORDON DATTERY COMPANY.
THE BEST PT.IMARY BATTERY FOR
CLOSED OR OPEN CIRCUIT WORK.

694 Broadway, • • • New York*

TYPEWRITER BARGAINS. 2
Practically nen lt*»lnglo»», ?£

p Ctlilfrnnh-, t>iulf h-l'rrBdrn, ^*

C HwDinonll.. 1 ,,.(-. II, D.niirn,

C IjSs^BBVSll fully guaranteed, onh §20 To
" $60—Cost $100. Good mi-

L chines rr-nied $4 monthly.
' fret I/iindsomt Colord
Pritt List. Also, list of Re-
vised Ann-rlran KUaiUrd P1U

Shorthand Book*, arranerd for self-instruction.

J 1 ,n.nU,l»lr<1 Trprwrln r Eirhanre, 24S B'way, H. T.

»^»>V4*4rf{>i>4(MMr*>WVWVOi*/WW4>irVW

CALIFORNIA

IS THE REAL

WINTER RESORT

and the New York Central is the best way
to reach it,—only ninety-six hours from

Grand Central Station, New York to the

orange groves of California.

. The best is the cheapest and the New
York Central has no equal.

A booklet on the " Lake Shore Limited," contain-

ing also a novel and unique descriptive time table

of this wonderful train, will be sent free by address-

ing George H. Daniels, General Passenger Agent,
Grand Central Station, New York.

50 YEARS'
EXPERIENCE

de Marks
Designs

Copyrights Ac.
Anyone sending a sketch and description may

quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents

sent free. Oldest agency for securing patent*.

Patents taken through Munn & Co. receive

special notice, without charge, in the

Scientific American.
A handsomely illustrated weekly. Largest ctr-

culation of any scientific Journal. Terms, «d a
year ; four months, $L Sold by all newsdealers.

MUNN & Co.
36,Broadiray'New York

Branch Office. 626 V St., Washington, D. C.

HOLOPHANE GLOBES.

More Light.

No Glare.

Perfect Diffusion.

Artistic Patterns.

For all kinds of electric lighting,

Send for catalogues and price lists.

HOLOPHANE GLASS CO., 1 Broadway,N. T.
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1889.

PKRIS EXPOSITION 7UUBDKI-
FOR

RUBBER INSULHTION.
AW>

TRAflF MARK

1893.

JltfORI-D'S

RUBBER
RUBBER INSULAT ON.

FKIR MBDKL
FOR
INSULHTION.

THE STANDARD FOR
OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE WEATHERPROOF WIRES.
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J"
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f
MANAGES.

THE OKONITE CO., Ltd., Sole Manufacturers,
253 BROADWAY, NEW YORK.

GEO. T. MANSON, General Surfc
W. H. HODGINS, Secretary. '

The Speer Carbon Co.,

SPEER
Carbon Brushes

Are made under tha
direct supervision of
Mr. J. S. SPEER (for-

merly of the Partridge
Carbon Co.). This
guarantees the excel-
lency of. the brushes,
which are made in
every type required.

NOT IN THE TRUST.

ST. MARYS,
Pa., U. S. A.

IL CABLES AND
High Grade Rub-
ber Covered and
Weatherproof WIRES

Conduits and A ccessories, for Telephone, Telegraph,
Electric Light and Power.

STANDARD UNDERGROUND CABLE COMPANY,
Pittsburg: Westinffhouse Bldg. ' Philadelphia: 1225 Betz Bldg.
New York: 18 Cortlandt St. Chicago: 542 The Rockery.

St. Louis: 507 Security Bldg.

ADAM E. bCHATZ,
COUNSEL IN

PATENT CAUSES, TRADE-MARKS and COPYRIGHTS
AMERICAN AND FOREIGN,

34t5 Broadway,
M. T. Life Ina. Building. NEW YORK.

PATENTS. PATENT SOLICITOR ANO
ELECTRICAL EXPERT.

r Manager, now successor to the Patent Business heretofore conducted
ay " The Electrical World."

W. A. ROSENBAUM. 177 TIMES BLDG., N. Y.

The IMPROVED "DAYLIGHT" DESK LAMP,
PARABOLA EFFECT.

This Electric Desk Lamp is con-
structed upon scientific principles,
and is of great value to those who
are compelled to do desk work.
The light is soft and abundant, and
so well distributed as to leave no
shadows or dark corners on the
desk; yet the lamp itself is entirely
shaded from the eyes, and in no
way Interferes with the opening or

- closing of a "roll top" desk.
Nothing in the market compares

favorably with it. It doubles the
power of an incandescent lamp
without bunching the light.

.Adjustable "Roll Top" Desk Lamp, without socket, $3.00.

FRANK E. KINSMAN, 26 Cortlandt St., N. Y.
HAVEMEYER BUILDING.

No Special Lamp or Socket Necessary.

1 PH0BN1I BIflSS CO. |
MANUFACTURERS OF

Gas and Electric

Globes, Rhodes, Etc.

HAVE YOU A COPY OF OUR No. 8 CATALOGUE?
IF NOT, SEND FOR IT.

Pittsburgh. New York. Chicago.

Don't

Travel--

Telephone
FOR SERVICE APPLY TO

NEW YORK TELEPHONE CO.
CONTRACT OFFICES

18 Cortlandt, 15 Dey, 952 Broadway, 115 W. 38th.

Eschwei Electric Co.,
—MANUFACTURERS OF—

ARC LIGHTS.
47-49 Centre Street,

NEW YORK.

Direct Reading

Ohm meters
BRUSHES.

RHEOSTATS,
Special Machinery.

AM. El. Specialty C«.,

123 Liberty St., Na* Yark.

TELEPHONE, 126 COST LAN DT.

SEE PAGE III.
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BAKER & CO.,
Newark, N. J.

Nkw York Office: 120 Liberty St.

In Sheet or Wire, any degree of hardness.

PLATINUM
FOR ALL PURPOSES.

INDEX TO ADVERTISERS.
Addressograph Co ix

American Electric, Specialty Company i

Audit Co., The viii

Baker & Co ii

Baker & Fox vii

Bidstrup & Co., J.F ii

Brewster Engineering Co , The vii

Consolidated Typewriter Exchange ii

Carey Spring Works viii

Central Mfg. Co vi

Edison Decorative & Miniature Lamp Dep't vii

Edison Jr. Electric Light and Power Co vii

Electric Motor Inspection k Repair Co ii

Electric Storage Battery Co . The i>i

Electric Vehicle Co. i'i

Bricsson Telephone Co "

Eschwei Electric Co i

•Garvin Machine Co iv

Gleaaon MfgCo., E. r vi ,xi

Cordon Battery Co ii

Eatzel & Buehler ii

' Hoggson & Co., S. H viii

Holophane Glass Co ii

Holmes, Jay T

Jones k Son Co., T he J x

Kinsman, Frank E i

Linder & Co. , H . J
-J

Marine Engineer's Exchange, The vii

Mclntire Co., C Il

Meyrowitz, E. B xi

Munn * Co ii

Maw York Central k H. B. B. R ii

Mew York Telephone Co. i

Okemite Co., L't'd, The i

PauU Music Co., E.T -xi

Phoenix Glass Co i. x"

Prentiss Clock Improvement Co., The viii

Bosenbaum, W. A *

Bulaml k Whiting iii

Ruin ml & Whitint' iii

Salety Insulated Wire & Cable Co vii

Schatz, Adam E i

Schwarzwaelder k Co., Wm viii

Scientific Publishing Co., The viii

Bpaer Carbon Co i

SpliU'orl, O. F i,

Bptagae Electric Oo vi

Standard Underground Cable Oo i

Stucky & Heck Electric Mfg. Co.. L'fd ii

Dotted Ooi re*| ^-hoolH, The vii

Vosburgh Mfg. Co., L't'd., W. C vi

Weston Electrical Instrument Co lti

Zimdars k Hunt ii

DYNAMO aid ARMATURE
Rewinding Repairing aDd Reconstructing Armatures,

Dynamos,Railway Motor*,Transformers, Commutators.

Stucky & Heck Eltctric Mfg. Co., Ltd.,

IS N. J. R. R. Ave., Newark, N. J.

Mclntire Patent Connector
AND TERMINALS.

Paw Wire, Pose Link* and Stripe.

C. MclNTlRE CO.
15 Franklin Ht.. Newark. N. J. A
Motors Bought, Sold and Installed.

Motors Maintained at Reasonable Ratea.

THE ELECTRIC flfOTOK INSfKCYION AND
RKPAIR CO. OF NKW YORK.

General Offlce 34 PARK ROW. NEW YORK
H. L. SMITH, Mgr. Telephone Call. 41S Cortland

ELECTRICAL ENGINEERS
AND CONTRACTORS

RECOMMENDED BY
THE ELECTRICAL AGE.

AdTrrtlsements of 4 lines or less under thl. bea4
926 per year, additional lines al proportions
rales.

ZIMDARS * HUNT.
General Electrical Contraotoi*-. Wlrlnr
complete plante, etc. 127 Fifth Ave. New-
York. N. Y. *

HATZEL A BUEHLER
Electrical Engineers and Contractors

Fifth Avenue, New York.
114.

J. F. BIDSTRUP & CO.
35 Frankfort Street, New York Elec-
trical Work of all kinds. Wiring etc Dynamo and Motor Repairing, Electrical
Supplies.

X-RAY COILS ASpecialty.

C. F. SPLITDORF, 17-27 Vandewater St., N. Y,

GORDON RATTERY COMPANY.
THE BEST PUIMARY BATTERY FOR
CLOSED OR OPEN CIRCUIT WORK.

694 Broadway, • • • New York.

typewriter bargains.
Practically new KtsilBstsa
CaJI*r>pb>, BBltk-FTmkn,

'

Hammontt., YostsDmm»m, '

fully guaranteed, only ftt to

a«i—Cost (100. Good m»-
Ichines rented $4 monthly.
" Fret Handsome Cotorrt

J

Price /. ist. r\ lso. list of Re-
vised A Bcrleu SUadar* Flt-

bu Rkn-thand Books arranged for self-UMtTuction. '

('nntolldat.d Typewriter Kiehtna*. 245 B'way, H. T. i

THE

TRANSCONTINENTAL

TRUNK LINE.

Commencing with the Canadian Pacific

on the North, the Sunset Route on the

South, and every line between these two

extremes, offering the choice of 39,625 diff-

erent routes. The New York Central is the

greatest through-car line in America.

A booklet on the " Lake Shore Limited," contain-

ing also a novel and unique descriptive time table

ol this -wonderful train, will be sent free by.address-

lng George H. Daniels, General; Paispnger Agent,

Grand Central Station, New York.

50 YEARS'
EXPERIENCE

Trade Marks
Designs

Copyrights Ac.
Anyone sending a sketch and description may

quickly ascertain our opinion free whether an
invention Is probably patentable. Communica-
tions strictly confidential. Handbook on Patents
sent free. Oldest agency for securing patents.

Patents taken through Munn & Co. receive
special notice, without charge, in the

Scientific American.
A handsomely illustrated weekly. Largest ajr.

dilation of any scientific Ioarnal. Terms, *S a
year ; four months, *L Sold by all newsdealers.

MUNN JCo.361Bro"«^ New York
Branch Office. 825 F St.. Washington, D. C

HOLOPHANE GLOBES.

More Light.

No Glare.

Perfect Diffusion.

Artistic Patterns.

For all kinds of electric lighting,

Send for catalogues and price.lists.

HOLOPHANE GLASS CO., 1 Broadway,! T.
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1889.

PRRIS EXPOSITION WEDHL
FOR

RUBBER INSULHTION.
AW/:

OKONITE
THE STANDARD FOR

WIRES, OKONITE TAPE,

1893.

WORLD'S
RUBBER

RUBBER INSULATION.

FHIR MEDKL
FOR
INSULHTION.

TRADEMARK.

MANSON TAPE, CANDEE WEATHERPROOF WIRE&
4VHXARD L. CANDEE >

U. 0URANT CHEEVER »

MANAO.CRS.
THE OKONITE CO., Ltd., Sole Manufacturers,

253 BROADWAY, NEW YORK.
GEO. T. MANSON, General Svp*.
W. H. HODGINS, Secretary. '

The Speer Carbon Co.,

SPEER
Cartoon Brushes

Are made under the
direct supervision ot

Mr. J. S. SPEER (for-

merly of the Partridge
Carbon Co.). This
guarantees the excel-
lency of. the brushes,
which are made in

every type required.

NOT IN THEB TRUST.

ST. MARYS,
Pa., U. S. A.

Fibre
Paper
Rubber CABLES AND

High Grade Rub-
ber Covered and
Weatherproof WIRES

Conduits and A cceisoriea, for Telephone, Telegraph,
Electric Light and Power.

STANDARD UNDERGROUND CABLE COMPANY,
Pittsbnrsr: Westinghouse Bldg. Pl.'iladel;

>Ce\v York: 18 Cortland! St. Chicswm: 5J2 The Rockery.
St. Louis: 507 Security i

ADAM E. SCHATZ,
COUNSEL IN

PATENT CAUSES, TRADE-MARKS and COPYRIGHTS
AMERICAN ANT> FOREIGN,

34<> Broadway,
f. T. Life Tns. Buildine- NEW YORK.

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

'Former Manager, now successor to the Patent Business heretofore conducted
ky The Electrical World."

W. A. ROSENBAUM. 177 TIMES BLDG., N.Y.

The IMPROVED "DAYLIGHT" DESK LAMP.
PARABOLA EFFECT.

This Electric Desk Lamp is con-
structed upon scientific principles,
and is of great value to those who
are compelled <o do desk work.
The light is 90ft and abundant, and
so well distributed as to leave no
shadows or dark corners on the
desk; yet the lamp itself is entirely
shaded from the eyes, and In no
way interferes with the opening or
closing of a "roll top" desk.
Nothing in the market compares

favorably with it. It doubles the
power of an incandescent lamp
without bunching the light.

Adjustable "Roll Top" Desk Lamp, without socket, $3.00.

FRANK E. KINSMAN, 26 Cortlandt St., N. Y.
HAVEMEYER BUILDING.

No Special Lamp or Socket Necessary.

J PHOENIX GL0SS CO.!
MANUFACTURERS OF

Globes, Shades, Etc,

A COPY OF OUR No. 8 CATALOGUE?
IF *

' SEND t-'OP IT.

F rttsb^h NewYark. [ CMcaq*>.1

Trauel"

Telephone
FOR SERVICE APPLY TO

NEW YORK TELEPHONE CO.
CONTRACT OFFICES

18 Cortlandt, 15 Dey, 952 Broadway, 115 W- 38th.

Eschwei Electric Co.,
—MANUFACTURERS OF—

AEC LIGHTS.
47 49 Centre Street,

NEW YORK.

Direct Reading

Ohm meters
BRUSHES.

RHEOSTATS,
Special Machinery.

AM. El. Specialty Co.,

123 Liberty St., New York.

TELEPHONE, 126 CORTLANDT.

SEE PAGE ITT.
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BAKER & CO.,
Newark, N. J.

New York Office : 120 Liberty St.

In Sheet or Wire, any degree of hardness.

PLATINUM
FOR ALL PURPOSES.

INDEX TO ADVERTISERS.

Addressograph Co lx

American Electric Specialty Cotapany i

Audit Co., The !
viii

Baker & Co i>

Baker &Eox Vli

Bidstrup k Co., J. F ''

Brewster Engineering Co , The vli

Consolidated Typewrit, r Exchange ij

Oarey 8pring Works v 'u
'

Central Mtg. Co vi

Edison Decorative & Miniature Lamp Dep't vO

Edison Jr. Electric Light and Power Co., »U

Electric Motor Inspection & Repair Co ii

Electric Storage Battery Co , The > M

Electric Vehicle Co.,
>"'

Ericsson Telephone Co I'

Eechwei Electric Co i

Garvin Machine Co If

Gleason MfgCo., E. T d
Gordon Battery Co "

Hatzel & Buehler ii

Hoggson & Co., s. H ^iii

Holophane Glass Co

Holmes, Jay "

Johnson, W. C iv

Jones & Son Co., The 3 1

Kinsman, Frank E i

Under & Co., H.J 'x

Marine Engineer's Etohange, The \ii

Molntire Co., C ii

McLeod, Ward & Co v

Meyrowitz, E. B x;

Munn & Co I]

New York Central & H. It. K. K ii

New York Telephone Co. i

Okonite Co. , L'fd, The i

Portable Electric House Lamp Co vi

Phoenix Glass Co i

Prentiss Clock Improvement Co., The viii

Riker Electrio Lamp Co xii

Bosenbaum, W. A i

Buland k Whiting iii

Butand \ Whiting iii

Sal. ty Insulated Wirt- ,\ Cable Co vii

Schatz, Adam E 1

Sehwarzwaelder .v Co., Win viii

Scientific Publishing Co., The \iii

Speer Carbon Co i

BpltWorf, C. F ii. xi

spr.-igue Electric Co vi

Standard Underground Cable I
I

Stueky & Heck Electric Mi'g. Co. I.i'.i ii

Doited Oof re*j ondenci Schools, The vii

Vosburgh Mfg CO., Ltd. W.C vi

Weston Electrical Instrument Co Ici

Zimdars A Hunt ii

DYNAMO aid ARMATURE
Rewinding. BepalrlngandBaoonitruoting Armatures,

Dynamos,Rail way Motors,Transformers, Commutators.

< Stucky & Heck Electric Mfg. Co., Ltd.,

13 N. J. R. R. Ave., Newark, N. J.

Mclntlr. Patent Connector
AND TERMINALS.

Pbm Wire, Fine Links and Strips.

C. MclNTlRE CO.
15 Franklin hi.. Newark, N. J.

ELECTRICAL ENGINEERS
AND CONTRACTORS

RECOMMENDED BY

THE ELECTRICAL AGE.
Advertisements of 4 lines or less under this beaaV

826 per year, additional lines at proportional*
rates.

ZIMDARS 4. HUNT.
General Electrical Contractor. Wiring
complete plants, etc. 127 Fifth Aye.. New
York. N. Y. *

HATZEL aV BUEHLER
Electrical Engineers and Contractors. 114

Fifth Avenue. New York.

J. F. BIDSTRUP & CO.
35 Frankfort Street, New York. Elec-
trical Work of all kinds. Wiring, etc. Dy-
namo and Motor Repairing, Electrical
Supplies.

X-RAY COILS ASpecialty.

A
Motors Bought, Sold and Installed.

Motors Maintained at Reasonable Rates.

THE Kl.l-.'CTIIM VfOTOR INSPKCYIOW .\Nl»
REPAIR CO. OI NEW YORK.

General Office ...84 PARK ROW. NEW YORK
H. L. SMITH, Mgr. Telephone Call. 418 Cortland.

C. F. SPLITDORF, 17-27 Vandewater St., N.Y,

GORDON BATTERY COMPANY.
THE BEST PRIMARY BATTERY FOR
CLOSED OR OPEN CIRCUIT WORK.

694 Broadway, • • • New York.

r^rVW>OOOOW>000©fVWW
Typewriter bargains.

Practically new liriulnfttona,
J

CtllgrAphs hiuKh-l'rei-ifnt,
(

HttBmomU.Yti^ M-L<sl>rnftf ore*, <

fully guaranteed, only *)'2U to (

f&O—Costfltfb. Good ma-

£

.chines rented %i monthly,/
" Frte Handsomt Ceivrfd f

Price List. Also, list of Re-
vised Amrrlran KtaadartJ Fit-

\

) Baa Shorthand Ronka, arranged for selftjsfctruction.
'

( <.n»olMrii#"l Trpewrllrr Fxrhanpe, 245 B'waj, H- T. (

WKM>OOsiK»aW4>t>a^Oi>Oi>asai>OttftQ»»

DON'T

go to Europe until you have made a trip on

the New York Central's " Empire State

Express'' and seen Niagara Falls. Both

can be accomplished in a day, and at the

lowest regular rate charged on any rail-

road in the World,

2 CENTS PER MILE.

For a copy of the "Luxury of Modern Railway

Travel" send a one-cent stamp to George H. Daniels

General Passenger Agent, Grand Central btation

New York.

50 YEARS'
EXPERIENCE

Trade Marks
Designs

Copyrights Ac.
Anrone sending a sketch and description may

quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents
gent free. Oldest agency for securing patents.

Patents taken through Munn & Co. receive
tptcial notice, without charge, in the

Scientific American.
A handsomely illustrated weekly. largest eir.

culation of any scientific journal. Terms, f3 a
year j four months, $1. Sold by all newsdealers.

MUNN iCo.3618™^- New York
Branch Office. 625 F St,, Washington, D. C.

HOLOPHANE GLOBES. " *

More Light.

No Glare.

Perfect Diffusion.

Artistic Patterns.

For all kinds of electric lighting,

Send for catalogues and pricejists.

HOLOPHANE GLASS CO., 1 Broadvyay,N. T.
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The Speer Carbon Co.,

SPEER
Carton Brushes

Are made under the
direct supervision ot

Mr. J. S. SPEER (for-

merly of the Partridge
Carbon Co.). This
guarantees the excel-
lency of. the brushes,
which are made in
©very type required.

NOT IN THEE TRUST.

ST. MARYS,
Pa., U. S. A.

Fibre
Paper
Rubber CABLES AND

Hijrh Grade Rub-
ber Covered and
Weatherproof WIRES

Conduit* and \ cceoorlen, for Telephone, Telegraph,
Electric Light »nd Power.

STANDARD UNDERGROUND GABLE COMPANY,
Pittsbursr: Westinehouse Bldg. Philadelphia: 1225 Betz Bldg.

^ New York; i8C'ortlan<lr St. Chicago: 542 The Rockery.
St. Louis: 507 Security Bldg.

ADAM E. SCHATZ,
COUNSEL, IN

PATENT GAUSESJRADE-fflARKS and COPYRIGHTS
AMERICAN AND FOREIGN,

34(> Broadway,
H. Y. Life Ins. Building. NEW YORK.

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, now successor to the Patent Business heretofore conducts*
by " The Electrical World."

W. A. ROSENBAUM. 177 TIMES BLDG., N. Y.

The IMPROVED "DAYLIGHT" DESK! LAMP.
PARABOLA EFFECT.

This Electric Desk Lamp is con-
structed upon scientific principles,
and is of great value to those who
are compelled to do desk work.
The light is soft and abundant, and
so well distributed as to leave no
shadows or dark corners on the
desk; yet the lamp itself is entirely
shaded from the eyes, and in no
way interferes with the opening or
closing of a "roll top" desk.
Nothing in the market compares

favorably with it. It doubles the
power of an incandescent lamp
without bunching the light.

Adjustable "Roll Top" Desk Lamp, without socket, $3.00.

FRANK E. KINSMAN, 26 Cortlandt St., N. Y.
HAVEMEYER BUILDING.

No Special Lamp or Socket Necessary.

PHOENIX GLflSS CO.

I

MANUFACTURERS OF

Gas and Electric

Globes, Rhodes, Etc.

HAVE YOU A COPY OF OUR No. 8 CATALOGUE?
IF NOT, SEND FOR IT.

Pittsburgh. New York. Chicago.

Don't

Trawel-

Telephone
FOR SERVICE APPLY TO

NEW YORK TELEPHONE CO.
CONTRACT OFFICES

18 Cortlandt, 15 Dey, 952 Broadway, 115 W- 38th.

Eschwei . Electric Co.,
—MANUFACTURERS OF—

ARC LIGHTS.
47-49 Centre Street,

NEW YORK.

Direct Reading

Ohmmeters
BRUSHES.
RHEOSTATS,

Special Machinery.

AM. El. Specialty Co.,

123 Liberty St., New York.

TELEPHONE, 126 CORTLANDT.

SEE PAGE ITT.
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Mclntlre Patent Connector
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C. MclNTlRE CO.
15 Franklin M., Newark. IV. J. fffe

Motors Bought, Sold and Installed.
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CLOSED OR OPEN CIRCUIT WORK.

694 Broadway, • • • New York.
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New York.
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Trade Marks
Designs

Copyrights Ac.
Anyone sending a sketch and description may

qulcklv ascertain our opinion free whether an
Invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents
gent free. Oldest agency for securing patents.

Patents taken through Munn & Co. receive
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Scientific American.
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culation of any scientific journal. Terms, fa a
year ; four months, $1. Sold by all newsdealers.
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More Light.

No Glare.

Perfect Diffusion.

Artistic Patterns.
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The Speer Carbon Co.,

SPEER
Carton Brushes
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direct supervision ot
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merly of the Partridge
Carbon Co.). This
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lency of. the brushes,
which are made in

every type required.

NOT IN THE TRUST.

ST. MARYS,
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BUY OF THE MAKER!

JOSEPH MEIER'S SONS,
291 Market Street, NEWARK, N. J.

Pure Oak Tanned
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The IMPROVED "DAYLIGHT" DESK LAMP,
PARABOLA EFFECT.

This Electric Desk Lamp is con-
structed upon scientific principles,
and is of great value to those who
are compelled to do desk work.
The light is soft and abundant, and
so well distributed as to leave no
shadows or dark corners on the
desk; yet the lamp itself is entirely
shaded from the eyes, and in no
way interferes with the opening or
closing of a "roll top" desk.
Nothing in the market compares

favorably with it. It doubles the
power 'of an incandescent lamp
without bunching the light.

Adjustable "Roll Top" Desk Lamp, without socket, $3.00.

FRANK E. KINSMAN, 26 Cortlandt St., N. Y.
HAVEMEYER BUILDING.
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LEAVE NEW YORK

S.fq P. (VL

ARRIVE CHICAGO
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ing also a novel and unique descriptive time table
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ing George H. Daniels, General Passenger Agent,

Grand Central Station, New York.
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Trade Marks
Designs

Copyrights &c.
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The IMPROVED "DAYLIGHT" DESK LAMP.
PARABOLA EFFECT.

This Electric Desk Lamp is con-
structed upon scientific principles,
and is of great value to those who
are compelled to do desk work.
The light is soft and abundant, and
so well distributed as to leave no
shadows or dark corners on the
desk; yet the lamp itself is entirely
shaded from the eyes, and in no
way interferes with the opening or
closing of a "roll top" desk.
Nothing in the market compares

favorably with it. It doubles the
power of an incandescent lamp
without bunching the light.

Adjustable "Roll Top" Desk Lamp, without socket, $3.00.

FRANK E. KINSMAN, 26 Cortlandt St., N. Y.
HAVEMEYER BUILDING.

No Special Lamp or Socket Necessary.
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Electric Enameling
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NEW YORK.
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Pbm> Wire. I'n-e Links and Strip*.
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15 Franklin *•«.. Newark. .V J. h
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35 Frankfort Street, New York. Elec-
trical Work of all kinds. Wiring, etc. Dy-
namo and Motor Repairing, Electrical
Supplies.

X-RAY COILS ASpecialty.

C. F. SPLITDORF, 17-27 Vandewater St., N. Y?

Motors Bought, Sold and Installed.

Motor* Maintained at Reasonable Rates.

THE KI.tfCTKIC NfDTOB ISSl'KC k ION AND
REPAIR CO. Ob" NEW YOKK.

General Office 34 PARK ROW, NEW YORK
H. L. SMITH, Msr. Telephone Call. 418 Cortland.

GORDON BATTERY COMPANY.
THE BEST P1UMARY BATTERY FOR
CLOSED OR OPEN CIRCUIT WORK.

694 Broadway, • • • New York*

TYPEWRITER BARGAINS.
Practically new lUutajctoBt,_ « *r* _. p Ctvllfmpl)s Smith- PrtBiirrs

'

|Wi ''**£ F I
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ENGLISH,

RUSSIAN,

FRENCH
and GERMAN

50 YEARS'
EXPERIENCE

officers from their stations in the Pacific

almost invariably travel by the New York

Central on their trips to and from the

Fatherland, on account of the wonderful

speed and comfort of its trains.

For a copy of the "Luxury of Modern Railway

Travel" send a one-cent stamp to George H. Daniels,

General Passenger Agent, Grand Central Station,

New York.

Trade Marks
Designs

Copyrights Ac.
Anyone sending a sketch and description may

quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents
sent free. Oldest agency for securing patents.
Patents taken through Slunn & Co. receive

tpeclal notice, without charge, in the

Scientific American.
A handsomely illustrated weekly. Largest cir-

culation of any scientific journal. Terms, f3 a
year : four months, $1. Sold by all newsdealers.

MUNN & Co.
361Broadway New York

Branch Office. 625 F St., Washington, D. C.

HOLOPHANE GLOBES.

More Light.

No Glare.

Perfect Diffusion.

Artistic Patterns.

For all kinds of electric lighting,

Send for catalogues>nd prlce.liat5.

HOLOPHANE GLASS CO., lBroadw;j,N. T.
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The Speer Carbon Co.,

8PEER
Carton Brushes

Are made under the
direct supervision ot

Mr. J. S. SPEER (for-

merly of the Partridge
Carbon Co.). This
guarantees the excel-
lency of the brushes,
which are made in

every type required.

NOT IN THE TRUST.

ST. MARYS,
Pa., U. S. A.

BUY OF THE MAKERS.

BEST PURE OAK
SHORT LAP
LEATHER BELTING
JOSEPH MEIER'S SONS,

295 Market Street, NEWARK, N. J.

ADAM E. 5CHATZ,
COUNSEL IN

PATENT CAUSES, TRABE-MARRS and COPYRIGHTS
AMERICAN AND FOREIGN,

340 Broacl^zsray,
ti. Y. Life Ins. Building. NEW YORK.

PATENTS. PATENT SOLICITOR ANO
ELECTRICAL EXPERT.

Parmer Manager, now successor to the Patent Business heretofore conducted
•y •* The Electrical World."

W. A. ROSEN BAUM. 177 TIMES BLDG., N. Y.

The IMPROVED "DAYLIGHT" DESK LAMP.
PARABOLA EFFECT.

This Electric Desk Lamp is con-
structed upon scientific principles,
and is of great value to those who
are compelled to do desk work.
The light is soft and abundant, and
so well distributed a9 to leave no
shadows or dark corners on the
desk; yet the lamp Itself is entirely
shaded from the eyes, and in no
way interferes with the opening or
closing of a "roll top" desk.
Nothing in the market compares

favorably with It. It doubles the
power of an incandescent lamp
without bunching the light.

Adjustable "Roll Top" Desk Lamp, without socket, $3.00.

FRANK E. KINSMAN, 26 Cortlandt St., N. Y.
HAVEMEYER BUILDING.

No Special Lamp or Socket Necessary.

| PHOENIX GLHSS CO.
• MANUFACTURERS OF

l Gas and Electric

Globes, Shades, Etc.
1 HAVE YOU A COPY OF OUR No. 8 CATALOGUE?

IF NOT, SEND FOR IT.

T Pittsburgh. New York. Chicago.

AARON CARTER, President. C. H. WATERMAN, Treas. &, M'gV
MAJ. W. M. COMBS, Vice-Pres. A. E. B0SSE, Secretary.

LEMUEL RUSSELL, Consulting Engineer.
Electric Enameling T^l 1"™^ 1 A •

I he Electric

Enameling: Co.,
203 BROADWAY,

NEW YORK.
Office of Record, 1 88 Market St., Newark, N. J. S.J. MACD0NALD Counsel.

fiffi. CABLES AND
Hijfu Grade J.uo-
ber covered and
Weatherproof WIRES

Conduits and \ cce»»orie«. for Telephone, Telegraph,
Electric Lieht *ud rower.

STANDARD HNQER8R0UND CABLE COMPANY.
Pittsburg: Westintrhouse, Bldg. Philadelphia: 1225 Betz Bldg.
New York: 18 Cortlandt St.. .< hieajro: 542 The Rockery.

St. Louis: 507 Security Bldg.

Don't

Travel-

Telephone
FOR SERVICE APPLY TO

NEW YORK TELEPHONE CO.
CONTRACT OFFICES

18 Cortlandt, 15 Dey, 952 Broadway, 115 W 38th.
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HOW RAILROADS

AID COMMERCE.

The map in the "Round the World"

folder, issued by the New York Central

Lines, is an object lesson on the subject of

the relations between the railroads and all

other commercial interests. It marks an

era in the history of the foreign commerce

of the United States.

A copy will be sent free, post-paid, on receipt of

three cents in stamps, by George H. Daniels, Gen-
eral Passenger Agent, Grand Central Station,

New York.
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EXPERIENCE

Trade Marks
Designs

Copyrights &c.
Anyone sending a sketch and description may

quicklv ascertain onr opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents
aent free. Oldest agency for seenring patents.
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More Light.

No Glare.

Perfect Diffusion.

Artistic Patterns.
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HOLOPHANI GLASS CO., 1 Broataj,! I.



Established i&83. An Illustrated Weekly Electrical Journal. 10 cents per copy

VOL. XXV.—No. 667. NEW YORK, FEBRUARY 24, 1900. Subscription, 82.50 per year.
Foreign Countries, $3.50 per year.

1889.

PRRIS EXPOSITION MEDKL
FOR

RUBBER INSULHTION.
THE STANDARD FOR

*»"fe
1893.

WORLD'S F=7*IR 7UTBD751*
FOR

RUBBER INSULHTION.
RUBBER INSULATION.

OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE WEATHERPROOF WIRES.
THE OKONITE CO., Ltd., Sole Manufacturers, geo. t. manson, g«„* l su«;WitLARD l_ CANDEE \

9L OORANT CH EEVER >

"" ANASCRS. 253 BROADWAY, NEW YORK. W. H. HODGINS, Sccretarv. '

The Speer Carbon Co.,

SPEER
Carbon Brushes
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ATENTS!

Big Book Free!
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Patents. Tells how to secure them at

low cost, \jives Mechanical Move-

ments—invaluable to Inventors and Mechanics.

Full of Money-Making Patent information.

O'MEARA&CO.
PATENT ATTORNEYS,

903 C Street,

Washington, D. C.

The IMPROVED "DAYLIGHT" DESK LAMP.
PARABOLA EFFECT.

This Electric Desk Lamp is con-
structed upon scientific principles,
and is of great value to those who
are compelled to do desk work.
The light is soft and abundant, and
so well distributed as to leave no
shadows or dark corners on the
desk; yet the lamp itself is entirely
shaded from the eyes, and in no
way interferes with the opening or
closing of a "roll top" desk.
Nothing in the market compares

favorably with it. It doubles the
power of an incandescent lamp
without bunching the light.

Adjustable "Roll Top" Desk Lamp, without socket, $3.00.

FRANK E. KINSMAN, 26 Cortlandt St., N. Y.
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No Special Lamp or Socket Neceaaary.
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FROM ST. MICHAEL

TO MANILA,

1 1 ,974 MILES.

And the Stars and Stripes affording pro-

tection to American Commerce all the way.

See the new "Round the World" folder

of the New York Central Lines, just out.

A copy will be sent free, post-paid, on receipt of

three cents in stamps, by George H. Daniels, Gen-

eral Passenger Agent, Grand Central Station,

New York.

50 YEARS*
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Designs

Copyrights &c.
Anvone sending a sketch and description may

quickly ascertain our opinion free whether an
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Motors Bought, Sold and Installed.
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REPAIR CO. OF NEW YORK.

Genera! Office ...34 PARK ROW. NEW YORK
H. L. SMITH, Mgr. Telephone Call. 118 Cortland.

ELECTRICAL ENGINEERS
AND CONTRACTORS

RECOMMENDED BY

THE ELECTRICAL AGE.
Attirrtisetnentso; 4 lines or less under ihit headW» peryear, additional lines at proportionate
rates*

ZIMDAR8 A HUNT.
(ieneral Electrical Contraotoi*. Wiring
complete plant*, etc. 127 Fifth Ave.. New
York. N. Y. '

HATZEL * BUEHLER
Llectrlcal Engineers and Contractors 114

Fifth Avenue, New York.

J. F. BIDSTRUP & CO.
35 Fraokfort Street, New York. Ele*.
trlcal Work of all kinds. Wiring etc L»ynamo and Motor Repairing, Electrical
Supplies.

X-RAY COILS ASpocialty.

Telephone

and

Spark

Coils.

C. F. SPLITDORF, 17-27 VandewaterSt., N .Y

GORDON BATTERY COMPANY.
THE BEST PUIMARY BATTERY POR
CLOSED OR OPEN CIRCUIT WORK.

694 Broadway, * • New York.

TYPEWRITER BARGAINS
Practically new Keoiingtoat,
CtllgTBphft, bmltb-Prearlvrm,
Iiunnoinla,YoftU,Dea»ipor«Rfe '

fully guaranteed, only $dU to I

$60—Cost 9100. Good ml-
(

t chines rented $4 monthly..
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Prut List. Also, list of Re-
vised A erfeftn Standard Pit- 'a Shorthand Books, arranged for self-uistruction. '

> Consolidated Typewriter Fiehanire, 2*5 H'way, H. T.

MAP 0_F OUR

NEW POSSESSIONS.

A document of unusual value is the

"Round the World" folder just issued by

!the New York Central Lines, including a

map of the United States, Alaska and our

islands in the Atlantic and Pacific Oceans.

A copy will he sent free, post-paid, on receipt of

three cents In stamps, by George H. Daniels, Gen-

eral Passenger Agent, Grand Central Station,

New York.

50 YEARS'
EXPERIENCE

Trade Marks
Designs

Copyrights &c.
Anyone sending a sketch and description may

quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents
sent free. Oldest aerency for seenring patents.
Patents taken through Munn & Co. receive

special notice, without charge, in the

Scientific American,
A handsomely illustrated weekly. Largest cir-

culation of any scientific Journal. Terms, $3 a
year: four months, $1. Sold by all newsdealers.

MUNN4Co.36,Broa^NewYork
Branch Office. 628 V St., Washington, D. C.

HOLOPHANE GLOBES.

More Light.

No Glare.

Perfect Diffusion.

Artistic Patterns.

For all kinds of electric lighting,

Send for catalogues and price lists.

HOLOPHANE GLASS CO., 1 Broadway,! T.
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THE STANDARD FOR
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FOR

RUBBER INSULHTION.
RUBBER INSULATION.TRADEMARK.

OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE WEATHERPROOF WIRES,
THE OKONITE CO., Ltd., Sole Manufacturers, geo . T . manson, qen . r . l so«.

253 BROADWAY, NEW YORK.
WfLLARD L. CANDEE \

M. DURANT CHEEVERl ANAGERS,
W. H. HODGINS, Secretary.

LAYALAVA-LAVA
Threaded

Washers Bushings Pieces

Combine high heat resistance

AVith best insulating quality.
SEND MODEL OR DRKW1NC FOR ESTIKKTE.

D. M. Steward IVTf'c. Co.
NEW YORK OFFICE

107 CHAMBERS ST.

CHATTANOOCA,
TENN.

BUY OF THE MAKERS.

BEST PURE OAK
SHORT LAP
LEATHER BELTING
JOSEPH MEIER'S SONS,

295 Market Street, NEWARK, N. J.

ATEIMTS!
FREE! Valuable Book on

Patents. Tells how to secure them at

low cost, \jives Mechanical Move-

ments—invaluable to Inventors and Mechanics.

Full of Money-Making Patent information,

O'MEARA&CO.

Big Book Free!
PATENT ATTORNEYS,

903 C Street, i

Washington, D. C.

The IMPROVED "DAYLIGHT" DESK LAMP.
PARABOLA EFFECT.

This Electric Desk Lamp i9 con-
structed upon scientific principles,
and is of great value to those who
are compelled to do desk work.
The lieht is soft and abundant, and
so well distributed as to leave no
shadows or dark corners on the
desk; yet the lamp Itself is entirely
shaded from the eyes, and in no
way interferes with the opening or
closing of a "roll top" desk.
Nothing in the market compares

favorably with it. It doubles the
power of an incandescent lamp
without bunching the light.

Adjustable "Roll Top" Desk Lamp, without socket, $3.00.

FRANK E. KINSMAN, 26 Cortlandt St., N. Y.
HAVEMEYER BUILDING.

No SpecUl Limp or Socket NececMry.

I PHOENIX BIflSS DO.
• MANUFACTURERS OF •

I
Gas and Electric

f

I Globes, Rhodes, Etc.
|

$ HAVE YOU^A COPY OF OUR No. 8 CATALOGUE? 5
IF NOT, SEND FOR IT. •

T Pittsburgh. New York. Chicago. ±

AARON CARTER, President. C. H. WATERMAN, Treas. &. M'g'r.

MAJ. W. M. COMBS, Vice-Pres. A. E. BQSSE, Secretary.
LEMUEL RUSSELL, Consulting Engineer.
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Furnace. The Electric
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NEW YORK.
Office of Record. 188 Market St., Newark, N. J. S.J. MACD0NALD Counsel.

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, now successor to the Patent Business heretofore conducted
by 4. xhe Electrical World."

W. A. ROSEIMBAUM, 177 TIMES BLDG., IN. Y.
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OUR GREAT LAKES

AND

OUR MOUNTAINS.

Are all shown in marvelous detail in the

"Round the World" folder just issued by

the New York Central Lines. Including

a map of the United States, Alaska and

our Islands in the Atlantic and Pacific

Oceans.

A copy will be sent free, post-paid, on receipt of

"tttres cents in stamps, fey GeorgeH, Daniels^ Gen-
eral Passenger Agent, Grand Central Station,
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Copyrights Ac.
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invention is probably patentable. Communica-
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Patents taken through Munn & Co. receive

special notice, without charge, in the
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More Light.

No Glare.

Perfect Diffusion.

Artistic Patterns.
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The Speer Carbon Co.,

SPEER
Carbon Brushes

Are made under the
direct supervision ot

Mr. J. S. SPEER (for-

merly of the Partridge
Carbon Co.). This
guarantees the excel-
lency of. the brushes,
which are made in

every type required.
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ST. MARYS,
Pa., U. S. A.
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Electric Enameling
Furnace.

295 MarKet Street, NEWARK, N. J.

ATENTS!PF R E E ! Valuable Book on

Patents. Tells how to secure them at

low cost, \jives Mechanical Move-

ments—invaluable to Inventors and Mechanics. PA W lS
Full of Money-Making Patent information.

O'MEARA& CO.
PATENT ATTORNEYS,

903 C Street, •
Washington, D. C.

The Electric

Enameling- Co.,
203 BROADWAY,

NEW YORK.

Big Book Free!

Office of Record, 1 88 Market St.. Newark, N. J. S. J. MACDONALD Counsel.

PATENT SOLICITOR ANO
ELECTRICAL EXPERT.

Former Manager, now successor to the Patent Business heretofore conducted
by •• The Electrical World."

W. A. ROSEN BAUM. 177 TIMES BLDG., N . Y.

The IMPROVED "DAYLIGHT" DESK LAMP.
PARABOLA EFFECT.

This Electric Desk Lamp is con-
structed upon scientific principles,
and is of great value to those who
are compelled to do desk work.
The light is soft and abundant, and
so well distributed as to leave no
shadows or dark corners on the
desk; yet the lamp itself is entirely
shaded from the eyes, and in no
way interferes with the opening or
closing of a "roll top" desk.
Nothing in the market compares

favorably with it. It doubles the
power of an incandescent lamp
without bunching the light.

Adjustable "Roll Top" Desk Lamp, without socket, $3.00.

FRANK E. KINSMAN, 26 Cortlandt St., N. Y.
HAVEMEYER BUILDING.

No Special I -amp or Socket Necessary.

Don't

Travel-

Telephone
FOR SERVICE APPLY TO

NEW YORK TELEPHONE CO.
CONTRACT OFFICES

18 Cortlandt, 15 Dey, 952 Broadway, II5 W- 38th.
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ZIMDARS Sl HUNT.
General Electrical Contracts*. Wiring
complete plants, etc. 127 Fifth Ave.. New
York. N. Y. '

HATZEL St. BUEHLER
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IT IS THE BEbT
WHV HOT HAVE IT!

'

35 Frankfort Street. New York. Eba«-
trlcal Work of all kind*. Wiring, etc. L»y.
namo and Motor Repairing, Electrical
Supplies

O. I"

ELECTRO- MAGNETS and TELEPHONE BOBBINS
17-27 Vandewater 8l., New York.

GORDON BATTERY COMPANY.
THE BEST PKIMARY BATTERY FOR
CLOSED OR OPEN CIRCUIT WORK.

694 Broadway, • • New York.
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t>0000000000©OtVwV»
TYPEWRITER BARGAINS
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THE PACIFIC

AND

ORIENTAL MAIL

Leaves Grand Central Station, New
York, by the New York Central, every

night in the year at 9.15. and the fourth

night thereafter this mail is in San Fran-

cisco, ready for delivery or transfer to the

steamers for Hawaii, Australia, Philip-

pines. Japan and China.

Seethe new "Round the World" folder

just isau'ed by the New York Central Lines.

A copy win be sent free, post-paid, on receipt of

three terns in stumps, by George II. Paulc-ls. t;on-

enil iM-seu'-rer Agent, Grand Central Station.

New York.
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EXPERIENCE

Trade Marks
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Copyrights &c.
Anvone sending a sleet ch and description may

qutoklv nscertain onr opinion free whether an
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tlons strictly confidential. Handbook on Patents
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Patents taken through Munn & Co. receive
tpecial notice, without chanre, in the
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A handsomely illustrated weekly. Tarpest clr-

culation of afiv scientific journal. Terms. ?:( a
Sear; four month3, $1. Sold byall newsd^iers.
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' New York
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HOLOPHANE GLOBES.

More Light.

No Glare.

Perfect Diffusion.

Artistic Patterns.

For all kinds of electric lighting,

Send for catalogues and price lists.

IIOLOPMXB GLASS CO.. I Broadway, 1. T.
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Threaded

Washers Bushings Pieces

Combine high heat resistance

With best insulating quality.
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903 C Street, •
Washington, D. C.

.

The IMPROVED "DAYLIGHT" DESK LAMP,
PARABOLA EFFECT.

This Electric Desk Lamp is con-
structed upon scientific principles,
and is of great value to those who
are compelled to do desk work.
The light is soft and abundant, and
so well distributed as to leave no
shadows or dark corners on the
desk; yet the lamp itself is entirely
shaded from the eyes, and in no
way interferes with the opening or
closing of a "roll top" desk.
Nothing in the market compares

favorably with it. It doubles the
power of an incandescent lamp
without bunching the light.

Adjustable "Roll Top" Desk Lamp, without socket, $3.00.

FRANK E. KINSMAN, 26 Cortlandt St., N. Y.
HAVKMKYER BUILDING.

No Special Lamp or Socket Necessary.

PHOENIXQLflSS CO. |
MANUFACTURERS OF

Gas and Electric

Globes, Mades, Etc.

HAVE YOU A COPY OF OUR No. 8 CATALOGUE?
IF NOT, SEND FOR IT.

* Pittsburgh. New York. Chicago. ±

AARON CARTER, President. C. H. WATERMAN, Treas. &, M'g'r,

MAJ. W. M. COMBS, Vice-Pres. A. E. B0SSE, Secretary.
LEMUEL RUSSELL, Consulting Engineer.

Electric Enameling
Furnace. The Electric

Enameling Co.,
203 BROADWAY,

NEW YORK.
Office of Record. 1 88 Market St., Newark, N J. S. J. MACDONALD Counsel.

PATCNTQ PATENT SOLICITOR AND
9 f\ I tlH I 9a ELECTRICAL EXPERT.
Former Manager, now successor to the Patent Business heretofore conducted

by •• The electrical World."

W. A. ROSENBAUM. 177 TIMES BLDG., N.Y.

Don't

Trovel--

Teiephone
FOR SERVICE APPLY TO

NEW YORK TELEPHONE CO.
CONTRACT OFFICES

18 Cortlandt, 15 Dey, 952 Broadway, 115 W. 38th.
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In Sheet or Wire, any degree of hardness.

PLATINUM
FOR ALL PURPOSES.
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Scientific Publishing Co., The vni

Bpeer Carbon Co
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Vobburgh Mfg. Co. , L't'd , W. C vi
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Zimdars If Hunt ii

DYNAMO Md ARMATURE
Rewinding Repairing and Reoonitrnoting Armatarai,

Dynamoi,Rail way Motora.Tranaform«n, OommnUtora.

Stucky ft Heck Electric Mfg. Co.. Ltd.,

•5 N. J. R. R. Ave., Newark, N. J.

Mclntire Patent Connector
AND TERMINALS.

Put Wire, Fine Llnka and Strips.

C. MclNTlRE CO.
IS Franklin hi., Newark, N.J. h
Motors Bought, Sold and Installed.

Motora Maintained at Reasonable Rate*.

THE ELKCTKIC ^fOTOR INSPECTION AXb
UKI'AIK CO. OF NEW YORK,

General Office ...34 PARK ROW. NEW YORK
H. L. SMITH, Mcr. Telephone Call. 418 Cortland.

^y\ WO*/t>c#rui all mstal **zrtvr»

&m IT IS THE. BEST
- ' WHY NOT HAVE IT!

ELECTRICAL ENGINEERS
AND CONTRACTORS

RECOMMENDED BY

THE ELECTRICAL AGE.

Adv rt influents of 4 lines or less under this In an
$86 i>i r year, additional lines at proportionate
rates.

ZIMDARS Sl HUNT.
General Electrical Contractor. Wiring
complete plants, etc. 127 Fifth Ave.. Kew
York. N. T. '

HATZEL Jb BUEHLER
Electrical Engineers and Contractors. 114

Firth Avenue, New York.

J. F. BIDSTRUP & CO.
36 Frankfort Street, New York. Elee-
trical Work of all kinds. Wiring, etc. by-
namo and Motor Repairing, Electrical
Buppllea

o. :e*.
MAJftTFACTUnEB OF

iPUTDOrttST

|

INDUCTION
I COIL

ELECTRO- MAGNETS and TELEPHONE BOBBINS
17-27 Vaodenater 8l.. New Yoik.

GORDON BATTERY GOMPANY.
THE BEST PJUMARY BATTERY FOR
CLOSED OR OPEN CIRCUIT WORK.

G94 Broadway, • • • New York.

r>©OOOOOOOOOOOOOOf>
TYPEWRITER BARGAINS

Practically new lUmUgtoaa,
CRliicrni.ljs bmltb-rrtBrfr*,
HftroBxinH^Yokt^Urnknort^,
fully guaranteed, only $40 to

$50—Cost $100. Good ma-
tchincs rented $1 monthly.
* Frte Handsome Colored !

ttii ii Price List. Also, list of Re-

X^1^^^^^^^^ vised Amerlean Standard Pit-

V' biab Shorthand Rooka, arranged for self-instruction.

C * ontolldat* >d Typewrller >irh*njrt\, 24ft B'way, K. T.

A VALUABLE MAP.

NEW AND OLD POSSESSIONS

OF THE UNITED STATES.

A new map, quite different from the old

style of railroad map, is that just issued by

the New York Central Lines.

Complete and accurate as to dti

Just the thing to use in studying the new

geography of the United States.

A copy will be seat free, post-paid, on recei:>

three cents In stamps, by George H. Daniels

eral Passenger Agent, Grand Central Si

New York.

50 YEARS'
EXPERIENCE

Trade Marks
Designs

Copyrights &c.
Anyone sending a sketch and description may

qulcklv ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents
sunt free. Oldest agency for securing patents.

Patents taken through Munn & Co. receive

special notice, without charge, in the

Scientific American.
A. handsomely illustrated weekly. largest clr-

culation of any scientific journal. T< rms. $S S
vear; four months, $L Sold by all newsdealers.

7JNN & Co.
36lBroadway- New York

Branch Office. 625 F St., Wasbtngtou, D. C.

HOLOPHANE GLOBES.

More Light.

No Glare.

Perfect Diffusion.

Artistic Patterns.

For all kinds of electric lighting,

Send for catalogues and price-lists.

HOLOPHANB GLASS CO., 1 Broidwaj,\. T.
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OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE WEATHERPROOF WIRES
THE OKONITE CO., Ltd., Sole Manufacturers,VfLLARD L. CANDEE

m. DURANT CHEEVER MANAOtBS. 253 BROADWAY, NEW YORK.
GEO. T. MANSON. GcnchhSu^
W. H. HODGINS. Secretary. '

The Speer Carbon Co.,

SPEER
Carbon Brushes

Are made under the
direct supervision ot

Mr. J. S. SPEER (for-

merly of the Partridge
Carbon Co.). This
guarantees the excel-
lency of. the brushes,
which are made in
every type required.

N0TJIN THEE TRUST.

ST. MARYS,
Pa., U. S. A.

BUY OF THE MAKERS

BEST PURE OAK
SHORT LAP
LEATHER BELTING
JOSEPH MEIER'S SONS,

295 Market Street, NEWARK, N. J.

ATEIMTS!

Big Book Free!

FREE! Valuable Book on

Patents. Tells how to secure them at

low cost. "Jives Mechanical Move-

ments—invaluable to Inventors and Mechanics.

Full of Money-Making Patent information.

O'MEARA&CO.
PATENT ATTORNEYS,

903 C Street, •
Washington, D. C.

The IMPROVED "DAYLIGHT" DESK LAMP.
PARABOLA EFFECT.

This Electric Desk Lamp is con-
structed upon scientific principles,
and is of great value to those who
are compelled to do desk work.
The light is soft and abundant, and
so well distributed as to leave no
shadows or dark corners on the
desk; yet the lamp itself is entirely
shaded from the eyes, and in no
way interferes with the opening or
closing of a "roll top" desk.
Nothing in the market compares

favorably with it. It doubles the
power of an incandescent lamp
without bunching the light.

Adjustable "Roll Top" Desk Lamp, without socket, $3.00.

FRANK E. KINSMAN, 26 Cortlandt St., N. Y.
HAVEMEYER building.

No Special Lamp or Socket Necessary.

! PHOENIX GLflSS GO.
• MANUFACTURERS OF

I Gas and Electric f

I

I
Globes, Shades, Etc,

HAVE YOU A COPY OF OUR No. 8 CATALOGUE?
• IF NOT, SEND FOR IT.

Pittsburgh. New York. Chicago.

AARON CARTER, President. C. H. WATERMAN, Treas. &. M'g'r.

MAJ. W. M. COMBS, Vice-Pres. A. E. BOSSt, Secretary.
LEMUEL RUSSELL, Consulting Engineer.

Electric Enameling
Furnace. The Electric
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203 BROADWAY,

NEW YORK.
Office of Record. 188 Market St., Newark, N J. S.L MACDONALD Counsel.
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ELECTRICAL EXPERT.

Former Manager, now successor to the Patent Business heretofore conducted
by •« The Electrical World."
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Stucky ft Heck Electric Mfg. Co., Ltd.,
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IS Franklin Hi., Newark, JV. J. A
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REPAIR CO. OF KRW VOUK.

General Office 3* PARK ROW. NEW YORK
H. L. SMITH, Mgr. Telephone Call, 418 Cortland

^l*V«WW An MtTAl **e/vi

r IS THE BEST
_WHY NOT HAVE 'T ;

ROUND THE

WORLD.
THE route 'round, the world is across the

American Continent, via New York and

Niagara Falls,, through the centre of the

richest country on the globe.

You will be convinced of this tf you will

examine the new "Round the World" fold-

er just issued by the New York Central
Lines.

A copy will be sent free, post-paid, on receipt of
three cents in stamps, by George H. Daniels, Gen-
eral Passenger Agent, Grand Central Station,
New York.

50 YEARS*
EXPERIENCE

Trade Marks
Designs

Copyrights Ac.
Anyone sending a sketch and description may

quickly ascertain our opinion free whether an
invention is probnbly patentable. Communica-
tions strictly confidential. Handbook on Patents
sent free. Oldest airencv for securing patents.
Patents taken through Munn & Co. receive

tptcial notice, without charge, in the

Scientific American.
A handsomely illustrated weekly. Largest eir-

culation of any scientific Journal. Terms. $3 a
year; four months, $L Sold by all newsdealers.

MUNN & Co.3618^-^ New York
Branch Office. 625 F St., Washington, D. C

ELECTRICAL ENGINEERS
AND CONTRACTORS

RECOMMENDED BY
THE ELECTRICAL AGE.

A ''j'.'
I

-'""""""'* «f4 lines or I.hs under ihi, head.
•>~0 ijiryear, additionu. linen at nrouortumate
rates.
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ZIMDARS A. HUNT.
tioueml Electrical Contracto.is. Wtrln.
complete plauto, etc. 127 Fifth Ave., K«w
York. N. Y.

HATZEL A. BUEHLER
hlecr ileal Engineers and Contractors 114

Fifth Avenue, New York.

J. F. BIDSTRUP &. CO.
3fi Fraukfort Street, New York Elec-
trical Work of all kind?. Wiring etc byDamo and Motor Repairing, Electrical
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694 Broadway, . • . New York.
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TYPEWRITER BARGAINS. 2
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HOLOPHANE GLOBES.

More Light.

No Glare.

Perfect Diffusion.

Artistic Patterns.

For all kinds of electric lighting,

Send for catalogues and price lists.

HOLOPHANE GLASS C0M I Bro.oV.j,N. I.
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253 BROADWAY, NEW YORK.
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LAVA-LAVA-LAVA
Threaded

Washers Bushings Pieces

Combine high heat resistance

With best insulating quality.
SEND MODEL OR DRAWING FOR BSTIKKTB.

D. M. Steward M'f'g. Co.
WCW YORK OFFICE

107 CHAMBERS ST.

CHATTANOOGA,
TENN.

BUY OF THE MAKERS

BEST PURE OAK
SHORT LAP
LEATHER BELTING
JOSEPH MEIER'S SONS,

295 Market Street, NEWARK. N. J.

ATENTS!
PFREE! Valuable Book on

Patents. Tells how to secure them at
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Full of Money-Making: Patent information.
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PATENT ATTORNEYS,

903 C Street, •
Washington, D. C.

BigBook Free!

The IMPROVED "DAYLIGHT" DESK LAMP.
PARABOLA EFFECT.

This Electric Desk Lamp is con-
structed upon scientific principles,
and is of great value to those who
are compelled to do desk work.
The light is soft and abundant, and
so well distributed as to leave no
shadows or dark corners on the
desk; yet the lamp itself is entirely
shaded from the eyes, and in no
way interferes with the opening or
closing of a "roll top" desk.
Nothing in the market compares

favorably with it. It doubles the
power of an incandescent lamp
without bunching the light.

Adjustable "Roll Top" Desk Lamp, without socket, $3.00.

FRANK E. KINSMAN, 26 Cortlandt St., N. Y.
HAVEMEYER BUILDING.

No Special Lamp or Socket Necessary,
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General Office 3* PARK ROW. N'EW YORK
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OUR NEW

POSSESSIONS.

A map, valuable for its accuracy and

beauty, will be found in No. 21 of the New

Central's"Four-Track Series." In addition

to our new possessions it correctly deline-

ates the United States, Alaska, the Klon-

dike Region, the Asiatic Coast and

Australia.

A copy will be sent free, post-paid, on receipt of
three cents in stamps, by George H. Daniels. Gen-
eral Passenger Agent, Grand Central Station,
Mew York.

50 YEARS'
EXPERIENCE

Trade Marks
Designs

Copyrights Ac.
* Anyone sending a sketch and description may
quickly ascertain our opinion free whether an
Invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents
aent free. Oldest acency for securing patents.
Patents taken through Munn & Co. receive

tpecial notice, without charge, in the

Scientific American.
A handsomely illustrated weekly. Lnrgest cir-

culation of any scientific Journal. Terms. $3 a
year: four months, $1. Sold by all newsdealers.

MUNN & Co.36,Broadwa>- New York
Branch Office. 625 F St., Washington, D. C

ELECTRICAL ENGINEERS
AND CONTRACTORS
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ZIMDARS A HUNT.
General Electrical Contractor. Wiring
complete plants, etc. 127 Fifth Ave,. K«w
York. N. Y. '
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HATZEL A BUEHLER
ElectrlcalEiiKineera and Contractors. 114

FIftn Avenue. New York.

J. F. B1DSTRUP &. CO.
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trical Work of all kind?. Wiring, eto. by
namo and Motor Repairing, 'Electrical
Supplies

X-RAY COILS A Specialty

Telephone

and

Spark

Coils.

C. F. SPLITDORF, 17-27 VandewaterSt, N.Y

GORDON BATTERY COMPANY.
THE BEST PUIMARV BATTERY FOR
CLOSED OR OPEN CIRCUIT WORK.

604 Broadway, • •>• New York.

HOLOPHANE GLOBES.

More Light.

No Glare.

Perfect Diffusion.

Artistic Patterns.

For all kinds of electric lighting,

Send for catalogues and price lists.

BOLOPHAM GLASS CO., 1 Broulwa>,N. I.



Established i883. An Illustrated "Weekly Electrical Journal. 10 cents per copy

VOL. XXV.—No. 674. NEW YORK, APRIL 14, 1900. Subscription , $2.50 per year.
Foreign Countries, $3.50 per year.

1889.

PKRIS EXPOSITION MEDHL
FOR

RUBBER INSULKTION.
sW/;

1893.

WORLD'S FHIR MEDHL
FOR

RUBBER INSULHTION.
THE STANDARD FOR ^^^"^raoemark. "'"^^ RUBBER INSULATION.

OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE WEATHERPROOF WIREa
VMxard i_ candee i„ ..

- .. THE OKONITE CO., Ltd., Sole Manufacturers, geo . T . manson. g Ch«..su^
«. WRANT C

ANDEE »„
HEEVEBl MANAGCRS. 253 BROADWAY, NEW YORK. W. H. HODGINS, Secretary.

The Speer Carbon Co..

SPEER
Carbon Brushes

Are made under the
direct superTision ot

Mr. J. S. SPEER (for-

merly of the Partridge
Carbon Co.). This
guarantees the excel-
lency of. the brushes,
which are made in

every type required.

NOT IN THEj TRUST.

ST. MARYS,
Pa., U. S. A.

BUY OF THE MAKERS

BEST PURE OAK
SHORT LAP
LEATHER BELTINB
JOSEPH MEIER'S SONS,

295 Market Street, NEWARK, N. J.

ATENTS!PF R E E ! Valuable Book on

Patents. Tells how to secure them at

low cost, \jives Mechanical Move-
ments—invaluable to Inventors and Mechanics.

Full of Money-Making Patent information.

O'MEARA&CO.
PATENT ATTORNEYS,

903 c Street, •
Washington, D. C.

BigBook Free!

EXTRA JrS
T
oTH Cd.rriNQr

LIQHT £22 HEAVY.
For Electrical and Special Purposes.

AUTOMOBILE CYLINDERS.
DROP FORGINOS TO ORDER.

DIE SINKING.

Oscar Barnett Foundry Co.

NEWARK, N. J.

PHOENIX GL0SS CD.
MANUFACTURERS OF

Gas and Electric

Globes, Shades, Etc.

HAVE YOU A COPY OF OUR No. 8 CATALOGUE?
IF NOT, SEND FOR IT.

Pittsburgh. New York. Chicago.

AARON CARTER, President. C. H. WATERMAN, Treas. & M'g'r.

MAJ. W. M. COMBS, Vice-Pres. A. E. BOSSt, Secretary.
LEMUEL RUSSELL, Consulting Engineer.

Electric Enameling T^i W^i a •The Electric

Enameling Co.,
203 BROADWAY,

NEW YORK.
Office of Record, 188 Market St., Newark, N. J. S.J. MACDONALD Counsel.

PATI^MTQ PATENT SOLICITOR ANB
f\ I CIH I Oa ELECTRICAL EXPERT.

Portlier Manager, now successor to the Patent Business heretofore conducted
by •* The Electrical World."

W. A. ROSENBAUM. 177 TIMES BLDG., N.Y.

Don't

Travel-

Telephone
FOR SERVICE APPLY TO

NEW YORK TELEPHONE CO.
CONTRACT OFFICES

18 Cortlandt, 15 Dey, 952 Broadway, 115 W 38th.

L. I>, 'Phone, 1045.
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BAKER & CO:,
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New York Office: 120 Liberty St.

h Sheet or Wire, any degree of hardness.

PLATINUM
FOR ALL PURPOSES.

INDEX TO ADVERTISERS.

Akron Insulator & Marble Co 1V

American District Steam Co •
•*'•

American Oddity Co '"

Audit Co., The
Baker & Co

'"

Barnett Foundry Co.. Oscar.. '

Bidx'.rup & Co., J . F "

Brewster Engin ,
The vlll

Bunnell Telegrar.nl ical Co »

Consolidated Typewrlti r Exohauge U

Oarey spring Works vi "

Oentral Mfg. Co vi

Edison Jr. Electric I,iglit and Power Co Vil

Electric £u»meltng C<> '

Electric Motor Inspection & Repair Co ii

Electric Vehicle Co. >'

Ericsson Telephone Co "

(Jarvin Machine i'« '*

Gleaaon Mlg Co , E. J' vl
.

*'

Gordon Battery Co.. •'

Hatzel \ Huehlcr "

Hoggson & Co., s. H V1 "

Holophane Glass Co >'

Holmes, Jay >*

Johnson W. iv

Jones & Son Co.. The J I

tinder & to , H.J xii

Marine Engineer's Exchange. The vii

Molntire Co., C ll

McLeod, Ward & Co., vi

Mead Cycle Co., J. L viii

Meier's Sous, Joseph '

Meyrowitz, E. B xi

Munn & Co »

New York Central & H. B. K. B 1

Hew York Tel phone Co. i

Okonite Co. , L't'd, The i

Paul Music Co., E. T xi

O' Meara & Co '

Portable Electric House Lamp Co vi

Phoenix Glass Co '

Prentiss Clock Improvement Co., The viii

Rosenbaum, W A *

Buland & Whiting ii'

8 lety Insulated Wire A: (

Senate, Adam E

8* lull, Jordan \ Co
schw ii zwaelder k Co., Win

title publishing Co.,

U A
'

I

00 D.M
Stuckg .v ii' rh Mlg. Co. Ltd....

i Coj n .-i

w. <:....

i i i- [cal [nstrni

.
I.. -I

Zlmdari ,v Hunt

ELECTRICAL ENGINEERS
AND CONTRACTORS

RECOMMENDED BY

THE ELECTRICAL AGE.

Ail r- t-l is> itiriils i-j 4 Utifn or li-aa under </(<» hemtt
S'Jti /«•;• yru ,

p
iiililttioiui, littm at proportionate

rut eg.

.viii

. .ii

. . . V

. . .ii

. .vi

ZIMDARS & HUNT.
General Elxctricul Contractor. Wiring
complete plttuta, etc. 127 Fifth Ave., N«w
York. N. Y.

HATZEL A BUEHLER
Electrical Enjdriet»ra and Contractors.

Avftme, N«w York.
11*

DYNAMO and ARMATURE
Bewlndlnf Bapalrin|tandB>conBtruetlng Armatnrai,

Djuaujoi, Rati way Motors, Tranefonnars. CommuUtors.

Stucky & Heck Electric Mfg. Co.. Ltd.,

•5 eV. J. B. B. Ave., Newark, N. J.

J. F. RIDSTRUP &. CO.
Frankfort Street, New York. El*e>

tried Work of all kinds. Wiring, etc. Uy
pamo ami Motor Repairing, Electrical
Bupplli

O. I*.

Mclntlrt Patent Connector
AND TERMINALS.

Fa»e Wire, rune Links and Strips.

C. MclMTlRE CO.
15 FrnnUIn M., Newark. K. J. h
Motors Boi ght, Sold and Installed.

Motor* Main taint d at Beasonable Kates.

THE BtKCTBIC M(»TOIt INflPl < > ION AMi
BEPAIK < <» OF NEW YORK.

Ooncnil Offl.P 34 PARK ROW, NEW YORK
H L. SMITH, Mcr. Telenhoue Call. 419 Cortland

Awof/oefft/t- all M£Tai t**zr"*r*

J/eeos s*0 aa

IT 14 THE BEST
WHY NOT HAVE IT!

ELECTRO- MAGNETS and TELEPHONE BOBBIN*
17-27 Vandewater 8t., New York.

GORDON BATTERY COMPANY.
THE BEST P1UMARY BATTERY FOR
CLOSED OR OPEN CIRCUIT WORK.

694 Broadway, • • • New York*

TYPEWRITER BARGAINS- %
Practically new ItmlnicioD*, ;?
CtllK-raplift, Hmlth-Prvatlvn,

>JHamujorrUk, Vi>*t», Hemarjorr*, 'J

fully jfuaam-e.l. onl\ $20 to \%
$&0—Cost $100. Good ma-

$

Lchincs reotra 94 monthly, t
* Free Handsome Colored

%
f

Price List. Also, list of Re-
vised AaarHean Standard Pit*

\

) an Shorthand Rook*, arr.ingf'1 for self-instruction. I

• naolldat^d Trpewrlirr Eirhanpe, 245 BVat, H. T.

ACROSS
THE

CONTINENT.

By way of New York and Niagara Falls,

through the centres of populations and the

gateways of commerce, which are, of course
t

on or reached by the New York Central.

For particulars see the new " Round the

World" folder just issued by the New York

Central Line. It contains a $700.00 map.

A copy will be sent rree, post-paid, on receipt of

Vhree cents In stamps, by George U. Daniels, Gen-

eral Passenger Agent, Grand Central Station,

Hew York.

50 YEARS'
EXPERIENCE

Trade Marks
Designs

Copyrights &c.
Anvone sending a sketch and description may

qulcklv ascertain our opinion free whether an
invention is probnhlv patentable. Communica-
tions strictly connrlential. Handbook on Patents
sent free. Oldest neency for securing patents.

Patents taken through Munn & Co. receive

tpecial notice, without charge, in the

Scientific American.
A handsomely Illustrated weekly. Largest cir-

culation of any scientific journal. Terms, J3 a
year ; four months, $L Sold by all newsdealers.

MUNN & Co.
36,Broadway New York

Branch Offlee. 626 F St. Washington, D. C.

HOLOPHANE GLOBES.

More Light.

No Glare.

Perfect Diffusion.

Artistic Patterns.

For all kinds of electric lighting,

Send for catalogues and price list*.

BOLOPHANI GLASS CO., I Broadnj.S. T.
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Foreign Countries, $3.50 per year.

*.0N/>
1889.

PARIS EXPOSITION WEDKL
FOR

RUBBER INSULHTION.
THE STANDARD FOR

OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE WEATHERPROOF WIREa
THE OKONITE CO., Ltd., Sole Manufacturers, geo . T . manson, Gr«r„.i sUrr.

1893.

WORLD'S FHIR 7UVE5DKI*
FOR

RUBBER INSULHTION.
RUBBER INSULATION.

WILLARD L. CANDEE
W. DUBANT CHEEVER f«ANAOtnS. 253 BROADWAY, NEW YORK. W. H. HODGINS, Secretary. '

LAYA-LAYA- LAVA
.... ~ . . Threaded
Washers Bushings Pieces

Combine high heat resistance

With best insulating quality.

SEND MODEL OR DRKJilUNG FOR BSTIWKTB.

D. M. Steward M'f'g. Co.
NEW YORK OFFICE

107 CHAMBERS ST,

CHATTANOOGA,
TENN.

BUY OF THE MAKERS

BEST PURE OAK
SHORT LAP
LEATHER BELTING
JOSEPH MEIER'S SONS,

295 Market Street, NEWARK, N. J.

ATENTS!
FREE! Valuable Book on

Patents. Tells how to secure them at

low cost, \jives Mechanical Move-
ments—invaluable to Inventors and Mechanics.

Full of Money-Making Patent information.

O'MEARA&CO.
PATENT ATTORNEYS,

903 C Street,

Washington, D. C.BigBook Free!

EXTRA /Sooth Cd/TINQJ
LIQHT 215 HEAVY.

For Electrical and Special Purposes,

AUTOMOBILE CYLINDERS.
DROP FORGINdS TO ORDER.

DIE SINKING.

Oscar Barnett Foundry Co.

NEWARK, N. J.

THE 1

PHOENIX GLflSS GO.
MANUFACTURERS OF

I Gas and Electric

!
Globes, Shades, Etc.

5

HAVE YOU A COPY OF OUR No. 8 CATALOGUE?
IF NOT, SEND FOR IT.

Pittsburgh. New York. Chicago.

AARON CARTER, President. C. H. WATERMAN, Treas. & M'g'r.

MAJ. W. M. COMBS, Vice-Pres. A. E. B0SSE, Secretary.
LEMUEL RUSSELL, Consulting Engineer.

Electric Enameling r*T<* 1~^< A •

The Electric

Enameling; Co.,
203 BROADWAY,

NEW YORK,
Office of Record, 188 Market St., Newark, N. 1. S.J. MACDONALD Counsel.

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, now successor to the Patent Business heretofore conducted
by " The Electrical World."

W. A. ROSEN BAUM, 177 TIMES BLDG., N.Y.

Don't

Travel--

Telephone
FOR SERVICE APPLY TO

NEW YORK TELEPHONE CO.
CONTRACT OFFICES

18 Cortlandt, 15 Dey, 952 Broadway, 115 W- 38th.

L. D, 'Phone, 104*.
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BAKER & CO.,
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New York Office: 120 Liberty St.

In Sheet or Wire, any degree of hardness.

PLATINUM
FOR ALL PURPOSES.

INDEX TO ADVERTISERS.

Akron Insulator & Marble Co iv

AmrricaD District Steam Co xii

American Oddity Co *

Audit Co., The... viii

Baker & Co ii

Barnett Foundry Co., Oscar i

Bidstrup & Co.,J.F ii

Brawster Engineering Co., The vlii

Bunnell Telegraphic & Electrical Co v

Consolidated Typewriter Exchauge ii

Oarey Spring Works viii

Central Mfg. Co vi

Edison Jr. Electric Light and Power Co ,
mi

Electric Enameling C» l-J

BBectric Motor Inspection & Repair Co ii

Electric Vehicle Co. iii

Ericsson Telephone Co ii

Garvin Macbino Co iv

CHeaeon MfgCO, E. T vi, xi

Gordon Battery Co ii

Hatzel k Buehler ii

Hoggson &Co., S. H viii

Holophanc Glass Co . .
.

.
ii

Holmes, Jay '

I

I.indor & Co., H.J xi

Manhattan Photo-Engraving Co ii

Marine Engineer's Exchange. The vi.

Malntire Co., C i<

McLeod, Ward & Co vi

Mead Cycle Co.. J. L viii

Meier's Sons, Joseph i

Meyrowitz, E. B xii

Hew York Central & H. R. R. R \ i i

Mew York Tel phone Co., i

OfeoniteCo., L't'd, The i

O' Meara .V 00 i

Portable Electric House Lamp Co vj

Phoenix Glass Co i

Prentiss Clock Improvement Co., The viii

Koienb&um, W. A i

Baland A: Whiting iii

ifety Insulated Wire k Cable Co viii

Sen Uz, Adam E ii

8chwarzwaelder k Co., Wm vii

Scientific Publishing Co., The via

8el»h. 11 A xi

Speer Carbon Ci> i

8pliWorf,C. V ii

Sprague Electric Oo i » vi

Standard Underground Cable Co vii

Steward Mlg. Co.. D. M
Stucky A; Heel Kliitric Mlg. Co.. L't'd ii

ITuili d c.i p -| "ink-lie- Schools, The vii

Vtobnsgb MTg Co., L't'd , w. c vi

We9ton Electrical IiiHtruiii'-nt Co IV
Winy, L. J ix

Zimdare k Hunt ii

DYNAMO aid ARMATURE
Rewinding Rapalringand Baoonatrnotlng Armatnrei,

Dynamoi.Rallway Motora.Tranaforman, CommsUton.

Stucky & Heck Electric Mfg. Co., Ltd.,

IS IV. J. B. R. Are., Newark, N. J.

Mclntlre Patent Connector _
AND TERMINALS.

Fme Wire, Fn*e Link* and Strips

C. MclNTlRE CO.
IS Frankltu M., Newark, N. J h

ELECTRICAL ENGINEERS
AND CONTRACTORS

RECOMMENDED BY

THE ELECTRICAL AGE.

A<l f-rl influents o/ 4 I turn or less untXer thi, hunt
$V(i i>er year, additional tines at proportionate
rates.

ZIMDARS &. HUNT.
Oeueral Electrical Contracts*. Wiring
complete plants, etc. 127 Fifth Ave., New
York. N. Y.

r

HATZEL A BUEHLER
Electrical Engineers and Contractors 114

Fifth Avenue, New York;.

J. F. BIDSTRUP & CO.
35 Frankfort Street, New York. Elec-
trical Work of all kinds. Wiring, etc. L»y-
namo and Motor Repairing, Electrical
Supplies.

Motors Bought, Sold and Installed.

Motors Maintained at Reasonable Ratea.

THI. i:i.l!< TKIC JVTOTOB INSPECT ION AND
REPAIB < '<>. OF NF.W YOBK.

General Office M PARK ROW. NEW YORK
H. L. SMITH, Mer. Telephone Call. 4JS Cortland.

X-RAY COILS ASpecialty

C. F. SPLITDORF, 17-27 VandewaterSt., N.Y

GORDON BATTERY COMPANY.
THE BEST PJUMARY BATTERY FOR
CLOSED OR OPEN CIRCUIT WORK.

594 Broadway, • • • New York.

TYPEWRITER BARGAINS. 8
Practically new Kemlngtona, tf

m Calli.-riiut>>, Smith -Prrml.r., S?
C ll:uum..irtK >..-!.. nrn.naorcjy 9
C j^H Rl fullv guaranteed, only t*J fo (3

f BjB H^nW^H $W)— '.'• -i tlixi. Goodma-3
s+ ^e/^Bn Pichincs rented S4 monthly.^
- *** ™"* Frte Handsome C*lor£t^^

Prici Liit. Also, list of Re-

^

d 1 mt rlran Standard I'll-
;C man Shorthand Book*, arranged for self-instruction.
'

ft Contnlldatrd Trppwrllrr r \c-han*e, 24.". Bway, H. T. ij

HOLOPHANE GLOBES.

More Light.

No Glare.

Perfect Diffusion.

Artistic Patterns.

For all kinds of electric lighting,

Send for catalogues and price lists.

HOLOPUANK GLASS CO., 1 Bro.dfaj.N. T.
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1889.

PKRIS EXPOSITION MBDHL
FOR

RUBBER INSULHTION.
THE STANDARD FOR

JLON/X
1893.

WORLD'S FKIR 7UfBD7*L
FOR

RUBBER INSULHTION.
RUBBER INSULATION.TRADE

1

MARK.

OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE WEATHERPROOF WIRES,
THE OKONITE CO., Ltd., Sole Manufacturers, geo . T . MAN80N , g e„„al s«pt.

253 BROADWAY, NEW YORK.
VILLA RD l_ CANDEE )

M. OORANTCHEEVERl ANAaCNS. W. H. HODGINS, Secretary. '

The Speer Carbon Co.,

SPEER
Carbon Brushes

Are made under the
direct supervision ot

Mr. J. S. SPEER (for-

merly of the Partridge
Carbon Co.). This
guarantees the excel-
lency of. the brushes,
which are made in

every type required.

NOT IN .THE5 TRUST.

ST. MARYS,
Pa.. U. S. A.

BUY OF THE MAKERS

BEST PURE OAK
SHORT LAP
LEATHER BELTING
JOSEPH MEIER'S SONS,

295 MarKet Street, NEWARK, N. J.

ATENTS!
PFREE! Valuable Book on

Patents. Tells how to secure them at

low cost, \jives Mechanical Move-
ments—invaluable to Inventors and Mechanics.

Full of Money-Making Patent information.

O'MEARA& CO.
PATENT ATTORNEYS,

903 C Street, /

Washington, D. C.
BigBook Free!

EXTRA JSr7oTH Qd/TINQ/
LIQHT iHS HEflVT.

For Electrical and Special Purposes.

AUTOMOBILE CYLINDERS.
DROP FORGINGS TO ORDER.

DIE SINKING.

Oscar Barnett Foundry Co.

NEWARK, N. J.

THE

PHOENIX GLflSS CO.
MANUFACTURERS OF

Gas and Electric

Globes, Mades, Etc,

HAVE YOU A COPY OF OUR No. 8 CATALOGUE?
IF NOT, SEND FOR IT.

Pittsburgh. New York. Chicago.

AARON CARTER, President. C. H. WATERMAN, Treas. & M'g'r.

MAJ. W. M. COMBS, Vice-Pres. A. E. B0SS~E, Secretary.
LEMUEL RUSSELL, Consulting Engineer.

Electric Enameling
Furnace. The Electric

Enameling Co.,
203 BROADWAY,

NEW YORK.
Office of Record, 1 88 Market St., Newark, N. J. S. J. MACDONALD Counsel.

L
. D, 'Phone, 10*5.

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Fvrtkier Manager, now successor to the Patent Business heretofore conduct*

-

;

by " The Electrical World."

W. A. ROSENBAUM. 177 TIMES BLDG., N.Y.

Don't

Travel-

Telephone
FOR SERVICE APPLY TO

NEW YORK TELEPHONE CO.
CONTRACT OFFICES

18 Cortlandt, 15 Dey, 952 Broadway, 115 W- 38th.
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BAKER & CO.,
Newark, N. J.

New York Office: 120 Liberty St.

In Sheet or Wire, any degree of hardness.

PLATINUM
FOR ALL PURPOSES.

INDEX TO ADVERTISERS.

Akron Insulator k Marble Co tv

American District Steam Co *'•

American Oddity Co v

Andit Co., The... viii

Baker k Co "

Barnett Foundry Co., Oscar.. '

Bidstrup k Co., J.F ii

Brewster En«ineeiing Co , The vlii

Bunnell Telegraphic & Electrical Co v

Consolidated Typewriter Exchange ii

Oarey Spring Works viii

Oentral Mfg. Co »1

Edison Jr. Electric Light and Power Co vii

Electric Enameling c<> '

Electric Motor Inspection k Repair Co ii

Electric Vehicle Co. iii

Ericsson Telephone Co "

Oarvin Machine Co t»

»leaeon Mfg Co
, E. P vl, xt

Gordon Battery Co ii

Battel 8: Buehler it

Hoggson & Co., S. H viii

Holophane Glass Co '

'

Holmes, Jay i*

Under k Co., H.J xt

Manhattan Photo-Engraving Co ii

Marine Engineer's Exchange. The vii

BtUIntire Co., C ii

McLeod, Ward k Co vi

Mead Cycle Co., J. L viii

Meier's Sons, Joseph

Mejrowitz, E. B *•'

Hew York Central & H. R. R. R vii

Hew YorkTelphone Co., 1

OkoniteCo., L't'd, The 1

O* Meara & Co i

Portable Electric House Lamp Co Tj

Pkoenlx Glass Co i

Prentiss Clock Improvement Co., The viii

Roeenb&um, W. A.... ...........••.••••••.•••. •• .....1

Baland * Whiting Mi

»lety Innulated Wire 4 Cable Co viii

fech itz, Adam E ii

Schwarzwaelder k Co., Wm vii

Scientific Publishing Co., The viii

Selah. H. A xi

Speer Carbon Co i

Sl-litc'ort, C. F ii

SpragUfl Klcctric 'Jo 111. Vl

Standard Underground Cable Co vii

Steward Mit; Co.. D. M
Stucky & H«rk Electric MJg. Co. L't'd ii

mUnce 8chools, The vii

Vobburgh Mfg Co., L't'd , W. C vi

Weston Electrical Instrument Co 1 36

Wing. I.. J ix

Zmidars k Hunt il

DYNAMO and ARMATURE
Rewinding BepalriDf andBsoonitraotlng Armararet,

Dynamos,Ball way Motors,Transformer!, Commutator*.

Stucky It Heck Electric Mfg. Co., Ltd.,

S3 If. J. B. B. Ave., Newark, M. J.

Mclntire Patent Connector
AND TERMINALS.

F>m Wire, FnM Links and Strips.

C. MclNTlRE CO. _ .
15 Franklin St., Newark. Jf. J. h
Motors Boight, Sold and Installed.

Motors Maintained at Reasonable Rates.

THE ELECTRIC TVTOTOR INSPECTION AND
ItKI'AIK CO. OF NEW TOBK.

General OffiVe 34 PAKE ROW, NEW YORK
H L. 8MITH. Mgr. Telephone Call. 418 Cortland

WM* not hav: \T

ELECTRICAL ENGINEERS;
AND CONTRACTORS

RECOMMENDED BY

THE ELECTRICAL AGE
Adr- rtix-inriits «// 4 lines or le*s unaer 'hi. /lead

$'~!f, ijerijeur, addilionut line* at proportionate
rates.

ZIMDAR8 &. HUNT.
General Electrical Contractor. Wiring
complete plant*, etc. 127 Fifth Ave., New
York- N. Y. '

HATZEL A BUEHLER
Electrical Engineers and Contractors. 114

Fifth Avenue, New York.

J. F. BIDSTRUP &. CO.
35 Fraukfort Street, New York. Elftw-
irlcjtl Work of all kind*. WlrlDg, pto. Dy-
namo and Motor Repairing, Electrical
Supplies

O. JE*. SPLiITDORP,
MANCTACTCREB OF

ELECTRO- MAGNETS and TELEPHONE BOBBINS
17-27 Vande water S«., New York.

GORDON BATTERY COHPANt
THR BEST PIUMARY BATTERY FOR
CLOSED OR OPEN CIRCUIT WORK.

694 Broadway, • • • New York.

»y»or3<Toe<H»eoo<HHy»op3oof>eo<»g
TYPEWRITER BARGAINS.

\\
Practically new IteMlng lovt, ;£

8
W CaMp-apbs Kmlth-Prr«l«r^

||tNB Hainmontlv'l r».L, hrnaaorr*,
1 fully giia'auteed, unlv fSO to
"" S&O—Con 9100. Good m»-

Lchin.es filled (4 monthly.
* Frtt Handsomt C»t*rm
Prict List. Also, hit of Re-
vised Am-rlea.ii Staao'aH Pit.

Shorthand Book*, arranged for self-iaitructlcm.

;
-
f'oaMllitiiled Trpewrli.r Exckaag*. *** B*«>y, I. T.

HOLOPHANE GLOBES.

More Light.

No Glare.

Perfect Diffusion.

Artistic Patterns.

For all kinds of electric lighting;,

Send for catalogues and price_lists.

HOLOPRAN! GLASS CO., I Broadw.f,H. T.
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MACHINE TELEGRAPHY OF TO-DAY.

COPYRIGHTED BY W. L. CRAIG.

(Continued from Page 314.)

PERSISTENT EFFORT FOR A MACHINE SYSTEM.

enty-five years ago, Mr. D. H. Craig, who had
under his management the collection and distribution of

all the news reports of the Associated Press, saw, even at

that time, that telegraphic communication was greatly

hampered by hand methods of operation and high rates.

He turned his attention to the financial encouragement of

inventions and improvements in methods of telegraphy,

but more especially to the development of a machine sys-

tem of transmission, which would utilize the full capacity

of a wire, and electro-chemical recording of Morse char-

rs at the receiving end, which involved no movement
ny mechanical parts whatever.

The invention of the duplex and quadruplex systems,

. years later, greatly relieved the embargo on gen-

eral communication by increasing the facilities and lower-

ing the rates ; but the business soon grew "to the full

measure of these improvements, and the necessity for a

machine system was as pressing as ever, and has gained

in imperativeness to the present day.

Large expenditure of money in experimentation by

numerous inventors, and unflagging personal attention

to the object in view, resulted in two attempts, at differ-

ent times within the past twenty years, to esablish ma-
chine telegraphy; but these enterprises met with only

partial success, mainly owing to immature and imperfect

development of the most important parts of the systems

—notably the perforating machines, by which Morse
characters are punched into a strip of paper—and in the

system of transmission which at high rates of speed, must
overcome what is known as the "static capacity" of the

wire.

The outcome of all this expense and labor is now a per-

fect system of machine telegraphy, with which 3,000
words per minute have already been transmitted and re-

corded, in characters as legible as print, between New
York and Washington, over a single wire.

The credit for the scientific part of this wonderful
achievement belongs to the late Mr. Frank Anderson, of

Peekskill, New York, whose entire time for the past

twenty years has been given to the perfection of this

system, even to the smallest detail.

PREPARATION OF MESSAGES.

The perforating machine is operated by a keyboard,
each key representing a complete letter. No more finger

pressure is required of the operator than for operating an
ordinary typewriter, and the speed at which messages
may be transferred to the strip is limited only by the ex-

pertness of the manipulator. An average speed of 30 to

50 words per minute may be reached by no more skill

than is required for the operation of a similiar speed on a

typewriter.

. THE BUSINESS MAN'S PERFORATOR OR COMPOSER.
A perforating machine of very simple construction for

the use of business men or their clerks is also perfected.

It will enable parties doing any considerable amount of

telegraphing to prepare their own messages or letters,

and send the strip to the telegraph office ready for trans-

mission, thus diminishing the cost to themselves about

25 per cent. This machine also prints a copy of the mes-
sage in roman letters, simultaneously with the perfora-

tion, so that a copy of everything punched for trans-

mission may be retained for filing.
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TRANSMISSION.
Transmission of messages is in no wise dependent upon

the skill or experience of the operator. The perforated

strip is wound on a reel which is placed in the trans-

mitting machine. The strip is drawn over a metallic

drum. A scraping wire brush rests on top of the strip.

Contacts between the wire brush and the metallic drum.

primary Batteries.

,FEDERAL SALTS IX < )I'K\ CIRCUIT B \TTI
IES C< >M<I'ARED Will I SAL AMMONIAC.

The action which takes place in a carbon batter) using
sal ammoniac as an excitant, differs entirely from that of

Figs 1 and 2.- -Carbon Cylinders Taken From Sal Ammoniac and Federal Salt Solutions.

through the perforations, send the Morse characl rs upon
the line. The strip is run through the machine at a rate

of speed limited by the carrying capacity of the wire
only. A No. 4 copper wire will carry 3.000 words per

minute between \ew York and Washington, or 1,000

words per minute between \cw York and Chicago.

or l-cderahtc under the same com"federal Salt

ditii His.

When the circuit is closed in a cell containing sal am-
moniac, the ammonium is released and an insoluble oxy-

chloride of zinc is formed. As a result of this the internal

resistance of the electrolyte increases rapidly, and as the
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Figs. 1 and 2.—Open Circuit Voltmeter Readings Taken Each Morning and Each Night.

the active surface is gradually lessened and the efficiency
This system has already transmitted and recorded, in hard oxychloride crystals form on the carbon and zinc,

perfect Morse characters, 3,000 words per minute be-

tween New York and Washington and 800 words per of the cell is impaired

minute between New York and Chicago, over a com-
pound copper and steel wire of much smaller carrying

capacity than a No. 4 copper wire.

(To be Continued.

J

With the above-mentioned compounds used as the

electrolyte the action on closed circuit is to form a solu-5

hie sulphate of zinc which is a better conductor than the

original electrolyte. As there is no insoluble matter
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formed, the pores oi the carbon are always open, and the readings each hour after seven hours' work. The
tire active surface is presented to the zinc. The clos- ampere readings of Fig. 7 were taken each morning for

g : the circuit releases enough acid to aet on the de- the nineteen days, and those of Fig. 8 are from ampere
polarizer present in the compound, thus preventing polar- reading each night.

ization and aiding the battery to recuperate quicly. It can be readily seen from the above charts that the
Figs. 1 and 2 show the carbons used in a recent test. compounds give a higher e. m. f. and more constant cur-
. from a sal ammoniac solution all covered with crys- rent during the entire life of the discharge, and in ad-
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Figs. 5 and (5, Closed Circuit Voltmeter Readings Taken Each Morning and Each Night.

tals. and another from a "Federal salt"
1

solution, showing
the carbon perfectly clean. Both were used in tests

exactly alike and under similar conditions. For pur-
- - if comparison, curves are given of these tests.

Three batteries, one containing "Federal salts," one
"Federalite" and one sal ammoniac, were connected in

series on a 20-ohm telegraph instrument, and kept on

dition are entirely free from crystals.

While the amperes of the sal ammoniac cell would ap-
pear to be higher at the start, it can be seen that under
work both the "Federal salt" and "Federalite" are more
constant, and, in fact, the amperes increase as the zinc
salt is formed. For hard work, such as gas engine, gas
lighting or for telephone, the compounds maintain a con-
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Pigs. 7 and 8, Ampere Readings Taken Each Morning and Each Night.

d circuit for seven hours each day for nineteen con-
itive days.

The voltmeter readings are plotted in Figs. 3 to 6.

-<: of Fig. 3 show open circuit voltmeter readings
taken every morning for nineteen days; Fig. 4 are curves

. open circuit readings each night after seven hours'
ft'ork. The curves of Fig. 5 are from closed circuit read-

each morning, and those of Fig. 6 closed circuit

stant current where sal ammoniac would soon become
inefficient.

Newark, Ohio.—The Jewett Car Company, of this

place, has. been incorporated for the manufacturing and
selling of street and other railway cars ; capital. $200,000;
incorporators, A. S. Sisson, W. S. Wright, 11. S. Sands.
I'. O. Reyman, all of Newark.
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ELECTRICAL MUSICAL INSTRUMENTS.

Among recent applications of electricity in the playing
of musical instruments, is the system of the Pianophone
Company, 46 East Houston street, New York, which
shows much ingenuity in its development and in opera-
tion gives very satisfactory results, says "The Electrical

World and Engineer." The company is producing self-

playing banjos and self-playing attachments for pianos.

the electrical current doing all the work, no wind instru-

ments or apparatus whatever being employed. The a in

struction and operation of the self-playing attachment for

the piano and of the "banjophone" will be understood
from the following description:

A 1-50-hp electric motor is placed inside of the piano

case at the base, and is belted to the mechanism which
unrolls the perforated music roll and to a long steel roller.

to the cam at a point on its edge about opposite the rod
first referred to. This second shaft or rod lies in an up-
ward direction, corresponding to the downward motion of
the armature. At the upper end of this shaft is a hammer
covered with felt, which strikes the proper string, with a
(puck, sharp blow, whenever the corresponding circuit is

closed through the magnet. This description of the
operation of one magnet, of course, applies to all 58, their
operation being controlled entirely by the perforations in
the music roll.

The motor used for this work is rated, as already stated.
at 1-50-hp. It is the bipolar type, with one magnetizing
spool. It is provided with semi-circular pole pieces
which ahno>t completely encompass the gramme ring
armature. The motor is operated by one cell of storage
battery, taking 4 amperes at a pressure of 2 volts. The
Pianophone Company makes these motors itself.

A feature of the business is the music perforating ma-
chine, which is electric and entirely automatic in its oper

Electrical Self-playing Attachment for the Piano.

Over this roller, which lies in a horizontal position, and
which forms the common return for all the key circuits,

is a row of 58 small horse shoe electromagnets set verti-

cally in a frame, with their poles upwards. These electro-

magnets are about 3 inches long and less than an inch

wide, and are set close together. Each magnet repre-

sents one key on the keyboard. Immediately above the

roller is a frame carrying a set of small contact brushes

of wire, of which there are as many as there are magnets,

or keys. Each brush is the terminal of a circuit which in-

cludes one of the magnets, the roller being the other

terminal.

The perforated music paper passes over the roller and

under the contact fingers, and as the perforations pass

under the fingers the latter come into metallic contact

with the roller underneath, thus closing the circuit

through the corresponding magn2t. On thus closing a

circuit the armature of its magnet bears down upon a

short wooden rod, to the lower end of which is loosely

pivoted a cam of wood with a felt bearing surface. As
this cam is pressed down by the rod it bears upon the sur-

face of the revolving roller and is carried forward and

outwardly in the direction of the rotation of the roller.

This tangential motion is imparted to another rod pivoted

ation of the piano and banjo mechanism, the perforations

in the "original" copy of music causing circuits to close

through electromagnets which set punches, these in turn

perforating the paper and producing an exact copy of the

original. The machine perforates 15 sheets of paper at

one operation at a paper speed of 2 feet per minute or a

total of 15x2=30 feet of paper per minute.

These devices are the invention of Mr. G. Howlett

Davis, who is president and general manager of the

Pianophone Company.

ELECTRIC RAILWAYS.
Quebec, Que.—As soon as the works of the Canadian

Electric Light Co. are completed, it is the intention to

operate the Clandiere Valley Railway by electricity.

Other lines will be constructed in the counties of Lewis.

Dorchester, Bellechasse and Lothmiere.

Port Stanley, Ont.—The Port Stanley Electric Railwa>

Co. have applied to the Ontario government for a charter

to build an electric railway from Port Stanley to St.

Thomas and London. Should the charter be granted, it

is proposed to commence work at once. The London and

Port Stanley Gravel Road Company are the promoters.
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THE LEASING OF AUTOMOBILES.
The American public are the last to relinquish a

vehicle for transportation or locomotion until it has been

absolutely superseded by one of a superior type and nec-

essarily better construction. A curious medley of vehi-

cles may be seen in New York city at this present writ-

ing: the horse car, cable car, compressed air, under-
ground and overhead trolley run almost side by side.

While in vanrious parts of the city may be seen the

gasoline, steam and electric automobile. The situation at

present reminds one very strongly of the methods of

illumination employed, which include the tallow candle
and kerosene oil lamp, the mediaeval and the modern.
Within the last few years the subject of rapid transit has

become one of municipal importance. The fast speed-

ing bicycle and the overhead steam roads have contri-

buted in a measure to produce this strongly emphasized
desire for a quicker means of locomotion. In many re-

spects our English cousins residing in London refuse to

believe in the efficacy of a method of transportation con-

fined to fixed channels overhead, as, for instance, our
electric roads. It is evident, however, that enough
interest has been taken in the automobile to lead

to the belief that it will play an important part in the

near future, in the transportation from their homes to

their workshops. The incorporations representing auto-

mobile companies of various characters include many
millions of dollars but it is questionable whether the plan

of building expensive automobiles for sale to a certain

The leasing of automobiles for a fixed sum per annum
by a large manufacturing concern is not altogether a
questionable proposition. In the first place among the
many that hanker after automobiles but have not got
sufficient to pay for one this proposition will be most in-

teresting. In the second place the fact that such a com-
pany would take care of the automobile, keep it charged,
etc., and in good running order would relieve the minds
of many well able to pay but doubtful as to the wisdom
of such laymen as they possessing an active and at times
a cantankerous machine. Finally, the manufacture of

automobiles carried out on a large scale would reduce
the cost of manufacture down to a minimum and show
certain manufacturers exactly where they stand. For
these reasons, of which the first two are the most im-
portant, the leasing of automobiles by the quarter, six

months or year to private citizens might mean a large

and lucrative trade in a new and interesting business.

If automobiles are to be leased the question then aris-

ing would be one relating to the cheapest type of machine
to keep in repair as well as to build. The advantages of

the steam, gasolene and electric automobile, respectively,

would be more carefully examined into than ever before

and the method of ascertaining them would follow most
closely along lines of a purely financial nature. The
steam automobile has been tabooed in large cities un-

less operated by a licensed engineer. On the other hand,
although the gasolene automobile is cheap to operate the

noise and odor in connection with it might make it ob-
jectionable to a large class of prospective lessees. The
inadequacy of the electric automobile for long runs would
not interfere with its popularity, twenty-five miles being
considered quite sufficient for a day's run within the city

limits. The chances are that the electric and gasolene

vehicles would divide the honors with an established

preference however manifested for the former.

With an increasing population which constantly de-

mands better facilities for transportation the trolley car,

cable car and other street railways leave the inhabitants

of side streets in the lurch. The people living there feel

it most in wet and stormy weather when the nickle they

invest protects them from wind, rain and snow to within

a block or two of their homes but then through lack of

complete connection they are forced to tramp the rest of

the way and experience all that they had desired to pro-

tect themselves against. An automobile, or at least an
automobile stage coach for such as these under such cir-

cumstances, would be indeed a boon and represents a

case where even a delay in reaching home is not the worst

phase of the situation.

To quote from a well well known public paper: "The
average trolley car is in itself a cheap, inadequate thing.

Nine times out of ten it is too small and generally even

in the bleakest weather it is unheated. There is no re-

gard for the passenger's well being. And yet these same
trolley cars are the largest money makers in the country."

The writer seems to be well aware of the glorious future

awaiting the long suffering American public for he con-

tinues, as follows: "Then as the thoroughfares are bet-

ter paved and as the improvement which is one of the

certainties of municipal growth goes on we can look for-

ward to the time when the track will be removed from the

street and when we shall glide along comfortably and

cheaply on rubber tires."
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THE on I)< ) FAN M< )T( )R.

I he new ( )ddo double fan motor, manufactured by the

American Oddity Company, 38] Pearl street, New York
( ity, illustrated in this article, is finding a ready sale.

Some line orders have alreadv been placed with the coni-

Oddo Double Fan Motor.

pany lor the approaching summer. This compad double
lan outfit is extraordinary in that it can he run b\ one
cell of type E or type A ( kldo battery at eight hundred
revolutions a minute. Two cells will run the double fan

twelve hundred revolutions a minute for fifteen hours at

W-f

No. 1 Oddo Fan Motor.

a nominal cost. This fan motor is like all the other makes
of Oddo motors, being mechanically and electrically of

the highest design. Every part is made in duplicate so

that it can be renewed at any time without delay. We
desire also to call attention to the improved Oddo motors,

Nos. 1 and 2. shown in the illustrations: No. 1 is made
especially to run fans in connection with the Oddo bat-

teries types E or A ; No. 2 is shown with metal base and
pulley on shaft for running small machines, toys, novel-
ties, and everything needed lor small power purpos
These motors develop a remarkable torque when in

operation, far excelling the most sanguine expectations.
I he unusual pull is due to the unique magnetic circuit
through which the lines of force pass very readily. Mag-
netic leakage is greatly reduced and the large diameter

(>dd<> Battery Type A.

of the armature adds to the advantage in speed and pull-

ing power otherwise obtained.

AUTOMOBILES IX EUR< )PE.
There are now. according to the Annuaire Generale de

1'Automobile, more than 7.000 owners of automobiles in

Europe, the number of such vehicles being, perhaps, 10,-

000. nearly two-thirds of these being: owned in France.

No. 2 Oddo Fan Motor, '

Out of this number no less than 4,541 are in the depart-

ments. There are more than 600 manufacturers in

France, not including the makers of parts, about 1,000

dealers in them, and 100 repair shops. The same au-

thority gives the number of owners of automobiles in

Germany as 268 ; 90 in Austria-Hungary, the same in

Belgium, 44 in Spain, 304 in Great Britain, in in Italy,

68 in Holland, 114 in Switzerland.—Ex.
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THE VALUE OF SMALL INVENTIONS.

The inventor of the roller skate made £200.000. The

gimlet-pointed screw has been responsible for more

wealth than most silver mines. One hundred thousand

pounds in first-class securities, according- to the Patent

Record, would not represent the fortunes made by the

man who terst thought of copper tips to children's shoes.

'Even a little thing" like the common needle threader is

worth £2.000 a year to its owner, while the "return

ball"—a wooden ball fastened on a piece of elastic

—

vields £ 10.000 per annum : this is only one of the many
profitable toys. We may mention the •'Dancing Jim

Crow." which produces £15.000 a year; the "Wheel of

Life." worth in all full £100.000; the walking figure,

"John Gilpin." and the "Chameleon top." The sale of

the last-named toy has been enormous, and the profits

also enormous. Indeed, the "Chameleon top.'* as a profi-

table invention, has probably excelled any other discov-

ery in modern times, however valuable and important

these may hare been. As far as profits are concerned,

the invention of toys pays better than those of anything

else. Money has been, and always can be, made more
easily out of simple patented inventions than out of any

investment or occupation. Great discoveries take so

many vears and cost so much to perfect that the fortunes

made from them are small compared with those we have

instanced. The man who discovered that a candle, 'if

tapered at the end. would stick firmly into its socket pat-

ented the idea and afterward founded the largest candle

factory in the world. Might not any one have thought

of this simple device? (Jut of the millions who own um-
brellas, how many realize that these unfortunately indis-

pensable articles represent wealth untold. The frame,

the cover, the materials used, all are the results of num-
berless experiments and patents. An umbrella years ago
used to be made of whalebone and gingham. It weighed
as much as a portmanteau. Alpaca was substituted for

gingham, then silk for alpaca. Each change meant a

fortune to the inventor who brought it about. For a long

time the ribs were solid ; then Samuel Fox arose, took the

umbrella and cut grooves along its ribs. He designed

the "Patent Paragon Frame," and lived to see his inven-

tion used universally. At the death of Samuel Fox his

heir benefited to the extent of £179,000—the residue of

a total profit of at least half a million.

Charles F. Brush made a million out of his arc lamp.

Edison several millions from his lamp, telephone, tele-

graph, phonograph, kinetoscope, etc. He still enjoys

enormous royalties. Xicola Tesla is paid a princely in-

come by the Westinghouse Company and other corpo-
rations. Marconi has evidently lifted himself to wealth
and fame through patient investigation and experiment,
and the gates are still wide open that lead to the intricate

mazes of scientific research.

Business flews.

SPECIAL EXPORT COLUMN.
TOTAL AMOUNT OF ELECTRICAL EXPORTS

FROM XFAY YORK FOR WEEK ENDING
DEC. 30, 1899, $80,904.

Xew York, X. Y.. Dec. 30, 1899.—The following were
the exports of electrical material from Xew York during
the week just ended:

Antwerp.—41 cases electrical material, $3,949.
Argentine Republic.—36 cases electrical machinery,

$'•539; 749 cases electrical material, $39,676.
British Australia.—20 cases electrical material. $1,052.

Brussels.—3 cases electrical machinery, $135.
British West Indies.—73 cases electrical material,

$1,310: 73 cases electrical material, $1,210.

Brazil.— 138 eases electrical material, $5,918; 18 cases

electrical machinery, 81,273.

British Possessions in Africa.—3 cases electrical ma-
chinery, ,$52 ; 3 cases electrical material, $99.

Central America.

—

22 cases electrical material, $983.
Dutch Guiana.— 1 case electrical material, $405.
Danish West Indies.— I ease electrical material, $16.

Hamburg.—61 cases electrical material, $6,001; 54
cases electrical machinery, $1,450.
Havre.—53 cases electrical material, $3,985; 100 cases

electrical machinery, $2,000.

Liverpool.—5 cases electrical material, $200.
Mexico.—63 eases electrical material, $2.365 ; 8 cases

electrical machinery, $43.
Newfoundland.

—

2j cases electrical material, $179.
Xova Scotia.— 1 case electrical material, $15.
Odessa.— 11 cases electromotors, $1,150.

St. Petersburg.—79 cases electrical material, $6,989.

XEW IXCORPORATIOXS.
Pleasantville, X. J.—The Pleasantville Electric Light

and Power Company has filed articles of incorporation

;

to operate and maintain an electric light plant at Pleas-

antville; capital stock is $10,000.

Norfolk, \'a.—The Norfolk Electric Company, maxi-
mum capital, $300,000, was chartered to erect an electric

light and power plant. A. P. Warrington is president of

the company.

Xew York City.—The Kean Power Company, of New
York city, has been chartered to manufacture and supply
steam and electric power; capital, $1,000; directors,

Frederick W. Hunter, Crawford, X. J.; Augustus Xew-
man, Garrisons, X. Y. ; William V. Newman, New York
city.

Lancaster, Pa.—The Conestoga Traction Company, of

Lancaster, has been cliartered to supply electricity ; capi-

tal. $10,000; incorporators, J. D. Skiles, J. W. B. Bans-
man, E. G. Smith, all of Lancaster; S. R. Shipley, W. B.

Kurtz, of Philadelphia.

Reading, Pa.—The Berks Electric Light, Heat and

Power Company, of Reading, has been incorporated to

supply light, heat and power; capital, $5,000; incorpora-

tors, J. H. Printz, H. Godfrey, H. M. Albright, H. L.

Greenawalt, H. Hahn, all of Reading.

Buffalo, N. Y.—The Cling Surface Manufacturing
Company, of Buffalo, has been incorporated to manu-
facture mechanical and electrical supplies; capital, $25,-

000; directors, Albert B. Young, Elizabeth J. Young and
William D. Young, of Buffalo.

Mallison Falls, Me.—The Mallison Falls Power Com-
pany has been organized in Portland to purchase power
privileges at Mallison Falls. The officers are: President,

Woodbury K. Dana ; treasurer, Lemuel Lane ; clerk,

Hanno W. Gage; directors, W. K. Dana, Lemuel Lane,
E. J. Haskell, W. W. Poole, J. C. Scates and Russell D.
Woodman.

Montclair, X. J.—The Electric Regulator Company,
principal office Xo. 294 Bloomfield avenue, Montclair,

X. J., has been incorporated to manufacture electric regu-

lators ; capital, $125,000; incorporators, Eri F. Wilson,
Charles H. Shelton, Roger Williams, Walter Kidde,
Warren D. Batting, all of Montclair, X. J.

Rochester, N. Y.—There have been filed in the office of

the Secretary of State at Albany articles incorporating

the Merchant Switch Company, of Rochester, with the

following directors: George E. Merchant, Gerald E.
Merchant, John McGarvel, XT . F. Foote, of Rochester;

Edward B. Talcott and James B. Brady, XTew York, and
Augustine Yoght, Troy. The company will manufacture
the automatic street railway switch invented by Gerald E.

Merchant.
Raleigh, X. C.—The Raleigh Ice and Electric Com-

pany was recently incorporated. The capital stock is

$75,000, and the business will be for the manufacture, sale

and distribution of ice, the establishment of a system of

cold storage and the establishment of works for the gen-
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crating and sale and distribution of electricity in Raleigh
and elsewhere. The president of the company is Mr. E.

C. Hillyer, of Newport News, Va. ; the general manager,
L. B. Eberhardt, of Raleigh, and treasurer, B. S. J orman,
of Raleigh. The water-power at Millburne, on the

Neuse, six miles from here, will furnish the power for the

plant.

Reading, Pa.—The Reading Electric Light and Power
Company has been chartered. The new plant will be

located on the Schaaber property, on Eighth street near

Chestnut.

TELEPHONE CALLS.
Marietta, Ohio.—The Marietta Telephone Company,

of Marietta, was chartered to construct and operate tele-

phone lines and exchanges; capital, $50,000; incorpora-

tors, P. H. Brack, J. S. 11. Tower, A. L. Gracy, II.

Strieker, J. W. Dusenbury.

Charleston, W. Va.—The Globe Telephone and Tele-

graph Company, of Charleston, was recently incorpor-

ated for building and operating telephone and telegraph

lines; capital, $1,000,000; incorporators, T. J. Carmack,

of Covington; C. M. Meadows, of Racine; P. Silman, E.

M. Keatley, L. Schwartz, all of Charleston.

STREET RAILWAY NEWS.
Pueblo, Col.—The Gutheil Park Railroad Company, of

Denver, was recently chartered; capital, $10,000; incor-

porators, F. J. Chamberlin, F. A. Joslin, A. Pi. Gutheil,

G. R. Baker, C. E. Stratum, all of Denver.

Lincoln, Neb.—The New System Traction Company,

of Omaha, has been incorporated to build street railways
;

capital, $300,000; incorporators, J. M .
Taylor, T. \\ .

Hazen L. H. Kent, all of Omaha.

Norwalk, Ohio.—The City Council, at a special ses-

sion, has granted a twenty-rive-year franchise to the San-

dusky, Bellevue & Norwalk Electric Railway Company
to construct a railway through certain streets of this city.

Butte, Mont.—The Butte Electric Railway Company,

of New York city, was recently incorporated in West

Virginia for building and operating street railways ;
capi-

tal, $1,000,000; incorporators, \\ . A. Clark, of Butte,

Mont.; J. A. McDonald, W. L. Hoge, J. C. Kennedy, all

of New York city.

~Philadelphia7 Pa.—The Prankford & Pairmount Pas-

senger Railroad Company will make extensions to the

power plant if the proposition to extend its lines to Ger-

mantown and Falls of Schuylkill is passed.

Franklin, Ind.—The City Council has granted a fran-

chise, running thirty years, to the Indianapolis, Green-

wood & Franklin Railroad Company. The line is already

finished to Greenwood.

Waltham, Mass.—At a meeting of the Aldermen the

Waltham, Wavland & Weston Street Railway was

granted a franchise in Weston street to the Weston line.

The road must be completed and in running order No-

vember 1, 1900.

Chicago, 111.—A permit has been issued to the North-

western Elevated Company to commence work on the

connection between the line and the Union Loop.

Lancaster, Pa.—The Conestoga Traction Company,
_

of

Lancaster County, with a capital of $ 10,000, has been in-

corporated The incorporators are William B. Given,

Columbia; Samuel R. Shipley, William B. Kurz and J.

Roberts Faulk, of Philadelphia; John D. Skiles, J. W. B.

Bausman and Eugene G. Smith, Lancaster, Pa.

Indianapolis, Ind.—Charles L. Henry, of Anderson,

secretary and general manager of the Union Traction

Company, has filed an application for the right-of-way to

enter Indianapolis' with the interurban cars. In the ap-

plication the privilege of carrying freight, express and

United States mail is asked.

Killingly, Ct.—The New York, New Haven & Hart-

ford Railroad Company has purchased the People's

I ramway Company, of Killingly. A bond issue of $200,-
000 has already been made to cover the expenses of
building the part of the road already constructed, and
when the plans of the New Haven road have been further
developed a bond issue of $100,000 more will be made to
meet the ©bligations. The stock of the company will be
increased to that amount.

Kansas City, Kas.— the Hoard of County Commission-
er. 111 Kansas City, Kan., granted \V. E. Winner a fran-
chise to construct and operate a single or double-track
electric railroad from the western terminus of the Grand-
view line, at Eighteenth street and Grand avenue, to the
western line of the county.

POSSIBLE INSTALLATIONS.
Mexico, Mo.- A committe has been appointed to in-

vestigate the cost of an electric light plant.
Brillion, Wis. Brillion has granted a fifteen-year fran-

chise to C. W. Behnke & Son, for the erection and main-
tenance of an electric light plant; the firm will furnish
commercial light only.

Milwaukee, Wis.—Sealed proposals will be received
January 15, 1906, for furnishing and maintaining lights
by electricity or other illuminant in such streets and
places in the city of Milwaukee as are now lighted by the
Milwaukee Electric Uailway and Light Company,' and
such further number of lights as from time to time ma\
be ordered by the Common Council, for a period of
either one. two, three or five years, commencing Decem-
ber 15, 1000, according to general specifications on file in

this ofifice. John R. \\'olf, comptrolh
Thoinpsonville. Ct.—The stockholders of the Enfield

Electric Light and Power Company, at Thompsonville,
have ratified the action of the board of directors, offering
their plant for sale to Apollos Fuller, of Sufficld. Mr.
Fuller will accept the proposition of the directors and the
plant will be in his possession January J.

NEW YORK NOT PS.
Till': TUCKER ELECTRICAL CONSTRUCTION

COMPANY have removed their offices from 14-20
Whitehall street to the Curtis Building, 35 South William
street. The Tucker Company is the oldest electrical en-
gineering and construction company in the city, having
begun business in the spring of 1887. They are also the
sole licensees of the interior auto-telephone system. The
officers of the company are James R. Strong, president

;

W. E. Gavit, treasurer and manager, and H. A. Sinclair,

secretary. The latter named gentleman is the well known
treasurer of the New York Electrical Society.

WESTON STAWPARD
PORTALE DIRECT READING

VOLTMETERS and

WATTMETERS
For Alternating and Direct

Current Circuits.

The only standard portable in-

strument of the type de-

serving this name.

Write for Circulars and Price Lists

8 and 9.

WESTON ELECTRICAL INSTRUMENT CO.

U4-J20 William Street, Newark, N. J.
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Ube Generation of Electric power.

t. f : .

Direct-connected Unit of Two 62^-K-W. Lundell Generators, 125 Volts, 280 R. P. M.

DIRECT CONNECTED AND BELTED GENE-
RATORS.

On the first of January, 1900, the Sprague Electric

Company moved from 20-22 Broad St., New York City,

to more commodious offices in their New York factory,

527 W. 34th St. The president of the corporation is John
Markel; first vice-president, E. C. Piatt; second vice-presi-

dent and general manager, Allan C. Bakewell ; secretary

and treasurer, C. P. Geddes. Mr. D. C. Durland is the

assistant to the general manager. Frank J. Sprague,
E. E., and Robert Lundell, E. E., are the supervising
engineers of the company. At the present address in

West 34th St. elegant offices have been fitted up for the

officers and representatives of the company, which in-

cludes the engineers and experts now employed. The
various departments are in hands thoroughly skilled

and accustomed to their work, thereby avoiding compli-
cations in the transaction of business. The desire of the
new management of this company is for the very highest
class of trade, as they manufacture the very best machin-
ery. The management have reorganized the various
selling and engineering departments and put each under
the direct charge of a competent engineer.

Of all advantages that the present state of the art of

designing and building of dynamo electric machinery
implies the most important is the concordance of opinion
among builders regarding fixed laws of design and the

establishment of standards. The various elements that

enter into the construction of a well operating genera'tor

are such that unless experience is largely relied upon
the co-ordination of these elements willlead in the cOrtfc

pleted machine to many serious deficiencies. The ex*-

perience of Mr. Lundell has been such that his labors

in the production of an approximately perfect generator
have been crowned with success. Armature reaction;

a great fault in old machines, has been reduced to the

lowest possible terms, and sparkless commutation abso-
lutely secured for all changes of loads. The loss of energy
due to heating has been reduced to a minimum, andvin
various other respects of a purely mechanical nature
Mr. Lundell has improved the generator to an extent
that has lifted the efficiency from ten to twenty: per tfent:

The conditions governing direct connected: anct b*lt

driven generators call for a limited temperature in the
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windings, of not more than seventy-five per cent, above

the, surrounding air. The absence of sparking f^pmn/jj

load to fifty per cent, overload is also a severe test of

good design ; the potential must continue uniform with

all changes of load, or one of the prime requisites of a

well designed generator has been neglected.

In the various illustrations introduced in this article

may be seen features of design in harmony with the above
specifications. The remarkable effectiveness of a single

coil for supplying magneto-motive force to the fields is

evident in many types of the Lundell motor and genera-

tor. This circular field coil is introduced within the

frame of the machine and operates directly upon the

ample cross section and thoroughly insulated from each
.other; by mica- The spider carrying the armature ib

employed for the support of the commutator, from which
it can be readily removed. The armature core itself is

driven by a cast-iron spider which represents a conjunc-
tion of solidity ,and strength. While the armature is

operating the air circulates very freely through the wind-
ings, and, in fact, is radiated rapidly from the inside as

well as the outside surface of the armature core.

The brush holder mechanism is of the same design for

the single field coil type and the split pole generator.
Carbon brushes are used exclusively for reasons that will

stand the test of any criticism. The brush holders mav

«te
V;

Belted-type Generator. 125 K.'W., 250 Volts, 585 R. P. M.

pole pieces without involving the enormous magnetic
leakage otherwise present. In this respect the machines
designed by Lundell require a minimum of ampere turns

;

they have more than sufficient ventilation and in conse-

quence, run with all variations in load at a normal tem-
perature. The armature conductors are of the purest

copper, and for the purpose of securing an absolute sys-

tem and symmetry, as well as mechanical equipoise in

winding, the armature conductors are formed before-

hand, the armature winding having one turn per coil.

This ideal method of construction is a means of obtain-

ing many of the advantages otherwise absent in hand
wound generators of unsystematic construction.

The commutator construction is the result of careful

itady. It is composed of many bars of hard drawn cop-
pier, so designed as regards carrying capacity as Jo have

be set in any direction with equal facility; they do not
produce vibration or noise and are designed with suffi-

cient cross section to allow several times the normal cur-

rent to pass. An ingenious feature of construction is

visible in the manner of causing contact between carbons,
which prevents one from carrying more current than the

other and calls for an approximately even wear over the

surface of the commutator.
These various details of construction collectively rep-

resent a careful study of each particular part; not alone
as regards its design, but the scientific value of certain

constituents when their employment is based upon sound
theoretical reasoning. The Lundell generators are ad-
mirably fitted for direct connection, due to their slow
speed, compact shape, large areas for ventilation, self-

oiling bearings and sparkless commutation. The effi-



Iahoam l». 1W0.J THE ELECTKTCAL AGE 11

ciencies of the engine type and belted generators are

phenomenally high : a seventy-five kilo watt belted gen-

erator has an efficiency at full load of ninety-two and one-

half per cent., at twenty-five per cent, overload ninety-

sizes and split pole type the efficiency is ninety and a
half per cent, at full load for the thirty-seven and one-
half kilo watt machine, and rises through various sizes
to the one hundred kilo watt, whose efficiency at full load

^

View of Factory of Sprague Electric Company at Watsessing N. J.

two and a quarter per cent.., and at from fifty to seventy- is ninety-three and three-quarter per cent., or ninety-one
five per cent, of the full load from ninety to ninety-two and three-quarter per cent, at twenty-five per cent, over-
per cent. The efficiency increases in belted generators load and nearly ninety-two per cent, on the average when
from the seventy-five kilo watt through the one hundred, operating at from fifty to seventy-five per cent, of the

Engine-type Generator, ioo K.-W., 125 Volts, 260 R. P. M.

( Split-pole

)

one hundred and twenty-five and one hundred and fifty

kilo watt, to the two hundred kilo watt, which at full load
has a total efficiency of ninety-three and three-quarters
per cent. In the engine type of generators of the larger

total load. In both the belted and engine type generators
the split pole has added largely to effective regulation.
The application of this idea in practice has been eminently
successful and its value as a means of preventing distor-
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tion of the field to an unusual extent is admittedly the

most practical yet devised. According to the late Dr.

John Hopkinson, Lundell's idea is a most valuable one.

He says: "I am satisfied that this device will be prac-

tically successful in avoiding the necessity of shifting

the brushes, and in my judgment it is by far the simplest

expedient which has yet been proposed to attain this de-

sirable end." Catalogues will be sent on application,

fully descriptive of the Lundell generators, both belted

and directed connected, by writing to the main office.

The Sprague Electric Company, in addition, are manu-
facturing the Sprague multiple unit system of control for

elevated railway service, Lundell fan motors of all types

and all styles of exhaust and ventilating apparatus. At
their large works at Bloomfield, N. J., the Sprague elec-

tric elevators keep the greater part of the hands busy.

At these works also are made all their generators and
motors, the Sprague railway and elevator apparatus, as

well as their belted and engine type of split pole genera-

tors. They have large contracts for fitting out the ele-

vated railways of Brooklyn with the Sprague multiple

unit system of control. They have several months' work
on hand in filling orders for Lundell power motors ancf

generators. Special attention is called to the Greenfield

flexible metallic conduit, which has become most popular

among the up-to-date architects and contractors.

THE ELECTRICAL AGE READ IN JAPAN.

We have been recently honored by receiving a marked
copy of the famous Japanese electrical paper, "The Elec-

trical Friend," published in Tokyo, by S. N. Katoji, presi-

and was appointed naval aid on Governor Roosevelt t

staff in recognition of his distinguished services.

Mr. Greene was a member of the American Institute

of Electrical Engineers, National Electric Light Associa-
tion and a number of social organizations in New York
city. He was one of the most popular figures in electrical

circles and leaves a host of friends who mourn his un-
timely death.

RECORD-BREAKING POWER TRANSMISSION.
The starting of the large turbines and the ponderous

fly-wheels and electrical machinery of the Kalamazoo
valley electric company's new power plant near Allegan,
marked the partial completion of a gigantic electrical

enterprise, which, when the plans of its promoters nave
been fully carried out, will be the most interesting long-

distance transmission plant in the world, and from the

standpoint of the electrical engineer, the most Important.

So far as these plans have materialized, the enterprise

has proved a success beyond the most sanguine hopes 01

its enthusiastic backers ; and when the final tests were
made, the machinery started and the main switches

thrown so that the street railway system of the City of

Kalamazoo was in the circuit, there was not the faintest

suspicion of a hitch and the trolley cars of the hustling

little city miles away were operated by power from the

way, telephone and telegraph lines and bridges.

ELECTROLYSIS OF GOLD AND COPPER
SOLUTIONS.

We take from Carl Hering's digest the following ab-

stract of an article by Mr. Rovello on the "Electrolytic

Treatment of Solutions of Copper and Gold." The ar-

Electrical Age, New York. • • •

mm i £&fc 1 *»**«iii#3K«&*io
i

dent and editor. The marked copy contained a reference

to The Electrical Age in Japanese which we thought we
would photograph bodily and reproduce for the benefit

of our readers. An extract from these cabalistic signs

reads: "The student of electricity will find exceptional

benefit in this magazine."

©bttuarp.

S. DANA GREENE.

S. Dana Greene, general manager and one of the vice-

presidents of the General Electric Company, and his wife,

were drowned on the afternoon of January 8th while

skating on the Mohawk river, at Schenectady, N. Y.

Mrs. Greene was still alive when taken from the water,

but died a few minutes later in spite of the efforts made
to resuscitate her. Mr. Greene's body was not picked up

until three hours later, the body being picked up a short

distance from where Mrs. Greene's was picked up.

Mr. Greene's career had been an eventful one. He
was thirty-five years old and was a son of Samuel Dana
Greene, who was first lieutenant and executive officer

of the Monitor in its fight with the Merrimac. He was a

graduate of the Naval Academy and stood at the head of

his class. About eight years ago he left the Navy and

entered the employ of the General Electric Company, at

Schenectady, and had soon worked his way up to a po-

sition of responsibility and emolument. Four years ago

he married Mrs. Cornelia Chandler, daughter of Rear

Admiral Chandler. During the late war with Spain he

served as lieutenant on board the auxiliary cruiser Yankee

tide first appeared in the Rassegna Mineraria. The
author has devised an electrolytic method, using a cell,

the anode of which is made of the precipitating metal,

and is in an acid solution, and the cathode is any metal

that is not attacked chemically by the solution to be

treated, in which it is suspended. The anode and cathode

are connected by an external wire, and no external course

of current is used—that is, the cell is a short-circuited

battery. The form of the apparatus is described as fol-

lows: In a large trough there are suspended the vertical

cathode plates, and above them upon wooden bars there

are placed horizontal ingots of the anode metal precipi-

tant. The solution to be treated is supplied through a

hole in the bottom into the trough, while the treated so-

lution can flow off at the top. The operation is begun by

filling about half the trough with dilute acid and then

adding slowly, through the hole in the bottom, the solu-

tion to be treated. This solution is heavier than the

dilute acid, and therefore rests at the bottom. As soon

as it reaches the horizontal ingots, a current goes

through the solution from these ingots as anode to the

cathode plates _below ; the solution is decomposed, the

metal deposited on the cathode while the acid goes to the

anode and forms a salt solution, which flows off. For the

treatment of copper solutions, copper_is used for the

cathodes, iron ingots for the anode; 15 grm. of copper

can be deposited per square metre of cathode per hour.

For the treatment of auriferous solutions the cathodes

are of lead and anodes of zinc.
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THE FAILURE OF WIRELESS TELEGRAPHY.
ADDRESS All COMMUNICATIONS TO The limitations of wireless telegraphy seem to be. more

THE ELECTRICAL AGE PUBLISHING COMPANY, firmly established as time speeds on Many circumstances
Seventh Floor, World Building, arise which interfere with the operation of the apparatus

NEW YORK t and the reception of signals. A case of this kind occurred———^—=-—~= — - in South Africa at the seat of the Boer war. According
NEW Y°RK «

JANUARY i3, 1900. to the London "Daily Mail" the Marconi system was
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! iron which seriously affects the working of the apparatus-.
rw,o«)nwjj Light, Heat and Power company 13 If is rather unfortunate that, in such a critical case as this,
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the generation of electricity. where an attempt to establish communication between
Direct connected and Belted Generators 9 distant points would make the system a matter of the

obituary. deepest interest to all the military powers of. the world,

telec^raVhy"
6 12

- ** s^ou^ fa.il. At present, as is well known from daily

Machine Telegraphy of xodar :...... 14 newspaper reports, the heliograph system has been
among the societies. adopted by the British army to the exclusion of all other

xotea on the Address of /. w. Lieb i4 methods of communication, except by courier. Let
business news. Marconi penetrate to the seat of the war with a wireless

K^eorpSraUo!^ telegraph outfit which will operate and his name will be-
Teiephone caits 16 come identified with this bloody struggle . as long as
Street Railway >ews 16 ,-,,.,.. .

J °a °
Poeaib.e Installations 16 English history exists.— $36,000,000 LIGHT, HEAT AND POWER

DEPENDENCE OF LARGE CITIES ON ELEC- COMPANY.
TRIC LIGHT. It seems that our friend Rockefeller is not content with

Occasions will arise when the citizens of New York owning the Standard Oil Company whose stock is above
realize how much dependent they are upon electricity for four hundred but desires to become more intimately ac-

light. Accidents to the mains or in the station will some- quainted with the profits of the electric light, heat and
times cut out a circuit and leave a neighborhood in abso- power industry. At present the Edison Electric Illumi-:

lute darkness. A neighborhood of this description may nating Company and various other electric light interests

be found in the theatre district of New York. Here the in New York City are controlled by Whitney, Widener
majority of cafes, restaurants and theatres, as well as va- and Elkins. It is rumored that Rockefeller has formed a;

rious places of amusement, are lighted by electricity and combination with the above named, either buying them
the power is supplied from one or two electric light sta- out or possessing a large interest in their holdings. He
tions in the near neighborhood. is interested in the Consolidated Gas Company, which on

This last week, being an unfortunate one in the sta- January 3d became connected with the New York Gas,
tions, led to the lights being shut off, thereby plunging Electric Light, Heat and Power Company, which was
all the Broadway theatres and hotels in darkness. The capitalized in November, 1898, for $36,000,000. . The
main machine switchboard of the United Electric Light companies held by this corporation, in addition to the

& Power Company's plant burned out and it was a cu- Edison Electric Illuminating Co. and the United Electric

rious experience to walk through Broadway in compara- Light and Power Co., include the Mount Morris Electric

tive darkness. The great electrical advertising signs were Light Co., New York Light, Heat and Power Co., the

nearly all out and the theatres were lit by gas, with the North River Electric Light and Power Co., the Borough
exception of one, in which no provision had been made of Manhattan Electric Co., Block Lighting and Power
for anything but electric lighting. The last accident of Co., Manhattan Electric Light Co., and control of the sub-
this kind but one took place in the Twenty-sixth street ways of the Empire City and Consolidated Telegraph
station of the Edison Electric Illuminating Company, and Electrical Subway companies.
The station burned down but in spite of this accident no CONGRATULATIONS TO "THE ELECTRICAL
lights in the neighborhood were affected for a long enough REVIEW."
period to cause any comment. The Edison network is We congratulate our contemporary, "The Electrical

sufficient for all emergencies of this kind and it was sim- Review," on the excellent progress they have made within
ply necessary for the other stations to divide up the load the last year. We think the success they have met with
between them the moment the inoperativeness of the is only their due and represents the result of persistent

above station was made known. effort and a thorough appreciation of what the electrical

The hygienic conditions now prevailing in theatres in trade requires. Their New Year's Double Number seems
winter and spring can be largely attributed to the use of to us to be second to none that has so far appeared, and-
electricity. The lamps consume no oxygen from the air, we again congratulate the management on their progress
consequently the atmosphere is not vitiated ; they add and wish them continued success.
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The United States i& the only Government that per-
sists in carrying the mails by a slow conveyance in pref-

MACH1NE TELEGRAPHY OF TO-DAY. ereuce to a fast one. No valid reason can be advanced
Copyrighted by W. L. Craig. why a letter should be delayed thirty hours between New

(Continued from page 2.) York and Chicago, when it can be telegraphed and de-
Receiving. livered by a postman within an hour, at a cost of 25 cents

Messages are received in plain Morse characters, which, for one hundred words by day or two hundred words by
after a few days' practice, may be read almost as rapidly night. Business houses doing their own perforating and
as print. The receiving is on a chemically prepared pa- translating may reduce this expense about 50 per cent,
per ribbon, or on sheets if preferred. The ribbon is drawn The change from the train to the telegraph as a means
over a metallic drum. A piece of steel wire is connected of carrying letters is quite as imperative and fully as war-
to the line and rests on top of the paper. The metallic rantable as was the substitution of the train for the stage-
drum is connected to the earth. The chemically pre- coach many years ago. It would appear strange indeed
pared paper forms a part of the circuit, and, consequently, H the Government should require that all mails between
a path for the circuit. When a signal or impulse is sent Buffalo and New York should go bv the Erie Canal in-
from the transmitting station, the current unites stead of by train, and yet the discrepancy between the
with the chemical in the paper at the receiving station, canal and the train in point of speed is certainly no great-
leaving a mark of prussian blue as plain as ink. There er than the difference between the train and the telegraph,
are no moving electro-mechanical parts, no adjustmens It may be said, however, that heretofore postal tele-
of magnets or springs, and the speed at which the char- graphy was impracticable on account of the slow hand

system of operating. Private enterprise will shortly
of fresh reels to the transmitting machine. Each reel prove that there is no longer any legitimate obstacle in
will hold 1,000 words. To change reels and to receive the way of telegraphing the mails, and that with a ma-
acknowledgment of the receipt of the preceding batch of chine system capable of from 1,000 to 3,000 words per
messages takes about five seconds. Thus, over 50,000 minute over a single wire, all correspondence of any im-
words per hour may be sent from New York to Chicago portance or urgency will be carried on by telegraph,
on a single wire the entire twenty-four hours of the day. (To be continued.)

A second wire would deliver the same number of words
from Chicago to New York.

This amount of matter would cover all telegrams ex- BntOMQ tbC Societies.
changed between New York and Chicago by both the

Western Union and the Postal Telegraph Companies, NOTES ON THE ADDRESS BY J. W. L1EB JR
about 8,000 daily, over 30 circuits, and all the letters ex- BEFORE THE NEW YORK ELECTRICAL
changed between the New York and Chicago post-offices, SOCIETY, DECEMBER 21, 1899. SUBJECT:
over 30,000 daily, allowing 50 words for each letter. "ELECTRICITY SUPPLY FROM CENTRAL
THE MACHINE SYSTEM COMPARED WITH THE MORSE. STATIONS COVERING RECENT DEVELOP-
A perforator will prepare messages on the ribbon faster MENTS IN THE CONSTRUCTION AND

than the Morse operator can transmit by key. A trans- OPERATION OF CENTRAL STATIONS IN
lator will print the received message on a blank, by type- OUR GREAT CITIES."
writer, faster than the Morse operator can receive by The speaker opened his remarks by a reference to the
sound. But, for simple comparison, if the perforator and extent and character of the territory included within the
translator are credited with the same amount of work as limits of Manhattan Island, pointing out that this field
two first-class Morse operators, it will be ovious that the presents nearly all of the varying conditions of electricity
machine system in effect will keep employed over a sin- supply covering many of the problems connected with
gle wire forty to fifty perforators at the transmitting the generation and distribution of electricity for lighting
station. and power purposes.

It is hardly a debatable question whether it is more After a brief review of the history of the electric light-
profitable to construct and maintain a first-class line of ing industry previous to the starting of the old Pearl
two wires between New York and Chicago, with a carry- street station of the Edison Company, an interesting pic-
ing capacity of 2,000 or more words per minute, or to ture was presented of that pioneer lighting station, in-
maintain several lines of poles carrying forty or fifty eluding reminiscences of the early difficulties encountered
wires capable, by the hand system, of the same amount in the construction and operation of the station machin-
of work. The capital account for the original plant ery and how they were successfully overcome. Some
would be enormously in favor of the machine system, interesting maps were shown, including maps of the
The average cost of repairs to the ordinary telegraph original underground system, diagrams illustrating a
line is upwards of $5 per mile per annum in the open house-to-house canvass made by Mr. Edison, showing all

country, and five times that amount in cities. Between the gas light and power users in the district, and a map
New York and Chicago forty wires would, at that rate, on which future distributing stations are laid out, cover-
cost over $200,000 per annum to keep in repair. The ing all the territory up to Central Park, within which
greater the number of wires on poles, the greater the per- thirty-eight distributing centres were located,

centage of interruptions by crossing, breaking down of Series of curves were presented, showing the develop-
poles, fixtures, etc. ment of the business of the New York Edison Company

Salaries of first-class Morse operators are much higher from '83 to date, including curves of income, load, con-
than would be necessary for perforators and typewriters, nected installations, etc., etc.

postal telegraphy. The loads carried by the several stations connected to

If this country is ever to have postal telegraphy, it the system were shown by vari-colored curves and ex-

must come through the machine system. It cannot pos- planations were given of the character of the business in

sibly be put in practice without it at any less rates for each district as reflected in the peculiarities in the forms

telegraphing than are now charged by existing com- of the curves. Parallel curves, exhibiting the variations

panies, unless carried on at a great loss to the Govern- from month to month and from year to year, formed

ment. a graphic indication of the effect of the season and the

Postal telegraphy at anything like existing rates would variations in the hours of the rising and setting of the

be of no advantage to the people. sun.



January i3. lfcw.j THE ELECTRICAL AGE it

A sectional plan was shown of the water-side station

now being constructed between 38th and 39th' streets and

the East River, by the Xew York Gas and Electric Light,

Heat & Power Company.
The equipment of this station, covering a plot 190x273,

was described in detail and data was given of the effici-

ency which it is expected to obtain from the engines, gen-

erators, etc. The complete plant will consist of sixteen

three-crank compound condensing engines, 75 revolu-

tions per minute, and developing each 5,200 indicated

horse-power at most economical cut-off, and nearly 10,-

000 hp at maximum power. Each engine will be direct

connected to a three-phase generator operating at 6,600

volts and rated at 3,500 kilowatts, but capable of operat-

ing with a load of 4.500 kilowatts for three hours. •

Fifty-six boilers, each of 6,400 square feet of heating
surface, will furnish the steam supply, and it is proposed
to equip the boilers with super heaters in addition to the

usual complement of automatic stokers, feed water heat-

ers, feed pumps, etc. The products of combustion will be
discharged into four steel stacks, each 19 feet in diameter

future of series arc lighting, rectifiers, etc., etc., which
the lateness of the hour made it impossible to consider at

MATHEWS ELECTRICAL ALARM TRY COCK.
An exceedingly ingenious device has been placed upon

the market by the Electric Boiler Protection Company,
9-1 1-13 Maiden Lane, New York. This try cock is attached
to the boiler free of charge in Greater New York, for the

purpose of demonstrating its efficacy. In the illustration

the device is shown full size. When the water falls below
the level of the electrical alarm try cock a bell rings im-
mediately and announces the reduced level of the water.
The entrance of steam into the upper part of the main
body of the device forces two contacts together by play-
ing upon a flexible disk. The contacts are platinum and
therefore do not oxydize or in any way deteriorate
through' exposure to the air. The try cock is supplied
with bell and batteries complete for a nominal sum. This
device is undoubtedly extremely valuable in private
plant's and electric light and power stations. Descriptive
pamphlets will be sent on application to those interested.

Mathew's Electric Alarm Try Cock.

and 196 feet high above the grates, supplemented, when
necessary, by forced draught from fan blowers.
A map of the extensive underground system supplied

with currents from the Edison Company and by the com-
panies associated with it, under the administration of The
Xew York Gas, Electric Light, Heat & Power Company,
was shown, for which the water-side station *is to furnish
the main current supply.
A number of rotary converters stations now in course

of construction at Horatio street, West 84th street, East
121st street and West 124th street, will be equipped with
rotary converters and storage batteries, permitting of an
extension of the direct-current underground system into
new and hitherto unoccupied territory, and, together
with rotary converter equipments at several of the present
generating stations, will afford at once a considerable out-
let for the high-tension three-phase current generated at
the water-side station, enabling also some of the less

economical generating apparatus to be put out of com-
mission and to be used during only a few months of the
year cm the peak of the lead. The speaker then briefly
touched on some details in the method of distribution in

Business tflews.

SPECIAL EXPORT COLUMN.
TOTAL AMOUNT OF ELECTRICAL EXPORTS

FROM NEW YORK CITY FOR WEEK
ENDING JAN. 5, 1900, $16,501.00.

New York, N. Y., Jan. 6, 1900.—The following were
the exports of electrical material from the Port of New
York for the week just ended:
Athens.—3 cases electrical material, $26.
Amsterdam.—3 cases electrical material, $85.
British Australia.—5 packages electrical machinery,

$648.
Canada.—8 cases electrical material, $56.
Florence.—24 packages electrical material, $613.
Havre.—104 packages electrical material, $2,072.
Hayti.—10 packages electrical material, $60.
Hamburg.—95 packages electrical machinery, $1,675.
Liverpool.—3 packages electrical cranes, $1,200.
London.—102 packages electrical material, $4,449; "

electrical machines, $1,242.
Rotterdam.—7 cases electrical material, $75.



16 THE ELECTRICAL AGE* |
Vol. XXV. No. 2

Stettin.-— 1 case electrical machinery, $151.

;

Southampton.—4 cases electrical machinery, $160. •••

St. Petersburg.— 1 case electrical material, $154.
Santo Domingo.—35 cases electrical material, $3,544.
Uruguay.—13 cases electrical material, $150.
U. S. Colombia.—16 cases electrical material, $141.

NEW INCORPORATIONS.
Cripple Creek, Col.—The People's Electric Company

has been formed at Cripple Creek to deal in electrical

supplies; capital, $50,000; incorporators, M. S. Boal,

H. L. Shepherd, E. Bell, all of Cripple Creek".

Downers Grove, 111.—The Downers Grove Electric

Light Company, of Downers Grove, has been chartered

for operating electric light plants. Capital, $2,500. In-

corporators, W. A. Tape, J. Klein, W. H. Edwards, all

of Downers Grove.
San Francisco, Cal.—The California Gold Mining and

Electric Power Company, of San Francisco, has been in-

corporated, with a capital of $200,000; incorporators,

jv C. Jens, A. H. Rich; J. R. Turner, all of Belmont;
G. Gall, N. Hanson, both of San Francisco.

Portland, Me.—The Marshall-Sanders Company has
been organized at Portland for the purpose of manufac-
turing electrical apparatus, with $50,000 capital stock, of

which nothing is paid in. The officers are, president,

C. M. Drummond, of Portland, Me. ; treasurer, J. M.
Drummond, Jr., of Portland, Me.

El Paso, Col.—The Golden Crescent Water and Light
Company has filed articles of incorporation, the capital

stock being $50,000. The company will operate in El
Paso, Teller and Fremont Counties, and the principal

office will be at Victor. The incorporators and directors

for the first year are Warren Woods, H. E. Woods and
F. M. Woods.
Newport News, Va.—The Newport News Conduit

Company has been chartered with a capital of $100,000
and the following officers: City Treasurer J. M. Curtis,

president; O. B. Batchelor, vice-president; B. J. Pressey,

treasurer; W. Lee Powell, secretary. The company has
made application to the Council for a franchise to operate
in the principal streets, guaranteeing to complete its con-
duits on the streets where paving is to be done before
this improvement is made. The company is authorized,

after first obtaining permission of the proper municipal
authorities, to construct an underground system of con-
duits lor conveying electricity in Newport News, Hamp-
ton and suburbs.

TELEPHONE CALLS.
Darrtown, Ohio.—The Darrtown Telephone Company

has been incorporated to construct and operate telephone
lines: capital, $3,000; incorporators, L. A. Miller, F. S.

Butler. J. Buneson, G. Wagenfield, J. F. Mee.
Wilmington, Del.—The American Independent Tele-

phone Company, of Wilmington, has been chartered to
construct and operate telephone and telegraph lines;

capital, $1,000; incorporators, E. T. Canby, C. W. Smith,

J. L. O'Neill, all of Wilmington.
Reading, Pa.—The Berks County Telephone Company

has been chartered at Dover, Del., with a capital stock
of $300,000. It is said that if Reading's Councils grant
the new company a franchise, operations will be begun at

once and the new company will extend its lines to Wil-
mington, to connect with the Delmarvia company there,

from where connection will be made with Baltimore, the
central station for the eastern and western lines of a pro-
posed big company.

STREET RAILWAY NEWS.
Springfield, 111.—The Los Angeles Traction Company,

of Jacksonville, 111., has increased its capital from $250,-
000 to $500,000.

Lima, Ohio.—The Bellefontaine, Kenton & Lima Rail-

road Company, of Lima, has been incorporated; capital,

$100,000; incorporators, W. H. Miller, F. B. Williams,
R. G. Furguson, R. Dunlap, J. K. Pierson, O. W. Will-
iams.

Trenton, N. J.—The Township Committee of Hamil-
ton Township has granted a franchise to the Trenton
Street Railway Company to extend its line from Yard-
ville to Allentown, N. J. The line from Trenton to Yard-
ville is already in operation.

Camden, N. J.—The Camden & Suburban Railway
Company is making extensive improvements to its power
house and machinery on Cooper's Creek, on the south
side of Federal street bridge, which, when completed,
will make it the best equipped power house in South
Jersey.

Glasgow, Ky.—Articles of incorporation are asked for
the Glasgow Railway Companv, with a capital stock of
Sioo,ooo. H. C. Trigg, W. L. Porter, and T. P. Dickin-
son are the principal incorporators, and set forth that
the purpose is to make a connecting road from Glasgow
Junction to Glasgow.

Middleboro, Mass.—The selectmen of Middleboro
have granted the petition of the Middleboro, Wareham
& Buzzard's Bay Street Railway for a franchise in this

town. It is anticipated that this will quickly bring the
contest among this company, the Onset Bay & New
Bedford line and the Freetown line to a definite solution.
All three companies are fighting for a right into Onset
Bay.

Brattleboro, N. H.—A new trolley project is now un-
der consideration. It is to run an electric line from Brat-
tleboro to Keene, N. H., a distance of 26 miles, passing
through the villages of Hinsdale, Ashuelot, Winchester,
Westport and West Swazey. Boston electric railroad
men are interested in the matter. Should this scheme be
carried out, it is not improbable that the line may finally

be extended from Keene down to Winchendon, and
thence it will be but a short step to connect with the road
at Templeton.

POSSIBLE INSTALLATIONS.
Racine, Wis.—An ordinance has been introduced in

the City Council in favor of granting to ex-Mayor M. M.
Secor the right to build, maintain and operate an electric

lighting plant in the city of Racine. The plant will be
operated in opposition to the Milwaukee company.

Collinwood, Ohio.—The village of Collinwood is mak-
ing plans for extensive improvements. A complete elec-

tric light plant, to be owned and operated by the village,

is to be put in, ready for operation in June, this year.

There are to be sixty-three arc lights in the village. For
these improvements $18,000 worth of four per cent,

bonds have been issued.

WESTON STANDARD

ILLUMINATED DIAL

STATION
INSTRUMENTS.
THESE INSTRUMENTS are

based upon the same general
principle and are just as accurate as
our regular Standard Portable Di-
rect Current Voltmeters and Am-
meters, but are much larger, and
the working parts are inclosed in a
neatly designed dust-proof cast-

iron case, which effectively shields

the instruments from disturbing
influences of external magnetic
fields.

WESTON ELECTRICAL INSTRUMENT CO.
114-120 William St., Newark, N.J., U. 8. A.
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Hutomobiles.

Mark XII Runabout.

Mark XII Victoria.

COLUMBIA ELECTRIC AUTOMOBILES FOR
PLEASURE RIDING.

Last summer marked the beginning of a real interest

in automobile vehicles for pleasure riding at prominent
summer resorts. Newport started off early in June with
someten vehicles, and before the end of the season there

were over forty in the hands of prominent cottage people
iety leaders. "Motoring" was the reigning amuse-

ment of the summer, and the automobile flower parade
which took place towards the end of the season was voted

11 who saw it to be one of the most attractive and
interesting of the various outdoor functions which take
place in Newport from year to year.

Other seaside and inland resorts had their automobiles
but in lesser numbers,—Long Branch, Seabright

and Saratoga Springs had each a few. Almost all these

vehicles were of the electric variety and made for the

Vehicle Company of Xew York city by the Co-
lumbia and Electric Vehicle Company of Hartford. The
Newport automobile "stable'" was behind the site of the

old Ocean House and conducted by the New England
Electric Vehicle Transportation Company of Boston,
one of the sub-organizations of the Electric Vehicle Com-
pany.

There were a half dozen varieties of these electric auto-
mobiles in constant use, and, with one or two exceptions,

a considerable number of each variety The styles in-

cluded Stanhope phaetons, Uos-a-dos traps, runabouts,
and victorias, both large and small.

The phaeton seems to be the most popular style of

electric automobile built to date,, to judge at least from the

fact that practically all manufacturers of electric vehicles

have included at least one phaeton in their list of models.
The Columbia phaeton has a large Auctoria hood and is

provided with a removable rumble at the rear, making it

possible to carry as a third occupant either a groom or
other person. It is finished in black with panels of dark
green, and is upholstered in dark green cloth. The body
is supported by means of three transverse springs above
a running frame of steel tubing, curved to harmonize with
its lines and brazed into steel froged frame joints, form-
ing a rectangular frame of great rigidity. This frame is

supported by two corner hangers from the solid rear
axle, and in front is centrally pivoted to arched transverse

tubes which terminate in axle brackets carrvinef the indi-

viduallv pivoted front wheels. By means of .this hori-
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zontal frame pivot, the front wheels are allowed an os-

cillatory motion, thus permitting them to adapt them-

selves to the inequalities of the road.

Steering is effected by means of a short horizontal lever.

The steering post passes down through the floor and is

joined to the steering head by means of ball and socket

joints.

battery deliver 75 ampere hours, giving a mileage of
from 30 to 35 miles at a speed of about 12 miles per hour.

For smaller and lighter vehicles carrying each two
occupants, the Columbia Mark XII. runabout and the
Columbia Mark XII. victoria were very much in demand.
These vehicles are similar, in respect to running gear.
The body is mounted at the rear upon fore-and-aft full

Mark III Phaeton.

The braking apparatus consists of two expanding metal

bands forced into contact with the inside periphery of the

driving gears by means of a foot pedal under the control

of the driver

The single 25 ampere motor of cylindrical form placed

centrally just ahead of the rear axle has bolted to it at

each end and forming a continuation thereof, a metal

housing having means of support from a cross tube, con-

elliptic springs, and at the front on inverted elliptic trans-

verse springs. The wheels are of wire 28 inches in diam-
eter, and furnished with 3 inch pneumatic tires. The
motor is of 20 amperes normal rating, and the battery of

44 cells gives 45 amperes at a 3-hour rate, thus furnishing
a mileage of about 3c miles at a speed of approximately

13^ miles per hour. These vehicles weigh complete
about 1,950 pounds each.

Riker Electric Truck.

taining and concealing the transmission parts. The hal-

low armature shaft is placed concentric with one of the

driving shafts, and keyed to the balance gear casing.

From here motion is transmitted through the customary
balance gears or driving shafts, terminating in steel pin-

ions which mesh with external driving gears.

The wheel base is 65^ inches ; wheel gauge 54 inches.

Wheels are wire 32 inches and 36 inches in diameter, and
furnished with 3 inch pneumatic tires. The 44 cells of

THE RIKER ELECTRIC VEHICLE COMPANY.
The development of the automoble business has placed

upon the market a variety of horseless carriages and auto-

vehicles that represent all styles of design and invention.

The Riker Electric Vehicle Company, of Elizabethport,

N. J., are the manufacturers of a line of electric and me-
chanical vehicles second to none in the world. Their
elegance of construction, high efficiency, smoothness of

operation and general reliability has secured a reputation
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for the builders which has created an enormous demand

for them all over the world. The plant, which is situated

at Third and Pine streets. Elizabethport. N. J., occupies

a surface area of 200x600 feet a square block and in-

cludes the various departments of a thoroughly equipped

and up-to-date automobile works. There is a designing

department, wood working department and machine shop

supplied with all the pharaphernalia and machinery for

every movement. The electric surrey, brougham, dos-a-
dos and demi-coach are a few of the types of vehicles
turned out by this company. The Riker electric surrey
has a tread of 56 inches, a weight of 2,700 pounds and a
carrying capacity of from four to five persons, is driven
by a two K. W. motor at a maximum speed of sixteen
miles an hour. The total mileage on level asphalt is

about 25 miles. The controller gives four speeds forward

Riker Elect ie Broueham.

designing and constructing every detail of a vehicle. In

the dynamo room a number of generators are used for

charging batteries of every description, furnishing cur-

rent for driving power motors in different departments
of the works and for general testing. In the assembling
department and paint shops a large force of men are

kept busy finishing the vehicles, after which they pass

and two speeds to the rear. The electric brougham has

a weight of 4,000 pounds and a carrying capacity of two
people in adition to the operator and attendant. It is

driven by two motors of two K. W. capacity each and

attains a maximum speed of 10 miles an hour but can

cover twentv-five miles as above described, the controller

giving two seeds ahead and two in the rear. Dos-a-

Riker Elec

a rigid inspection before being delivered ready for ser-

vice. In the illustration a bird's-eye view is given of the

works with their surroundings with tracks running in

from the Central Railway Company's main line which

are kept busy bringing in raw material and removal of the

finished product. Cither illustrations show the Riker

electric truck, designed for the purpose of carrying heavy
loads of merchandise, with tires adapted to city roads,

and with controlling mechanism which places the vehicle

in the hands of the operator and enables him to govern

trie murrey,

dos has a total weight of 2,500 younds and can carry

four people.. It is driven by a two K. W. motor and at-

tains a speed of twelve miles an hour. With a charge

of the battery it will run twenty-five miles on a smoth,

level road. The controller in this case gives three speeds

forward and two backward All of these vehicles are sup-

plied with a combination volt and ammeter. The driving

is from the rear wheels and the steering from the front

wheels. In adition each is equipped with electric side

lights.

The careful testing through which each vehicle is put
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before being considered ready for shipment has been the

means of making each vehicle operate from the very start

with the greatest satisfaction to purchasers. The future

history of an automobile, as far as durability is concerned,

depends largely upon the care with which the machine
is assembled and for this reason the most skilled mechan-
ics are employed in fitting together the various parts of

the vehicle which lead to easy running and efficient op-

eration.

which opens at .Madison Square Garden, N. Y. City, on
January 20th. The display of automobiles will be the
largest of the kind ever given in this country. It will
be demonstrated that the automobiles for pleasure, as
well as business, have come to stay. Members of the
Automobile Club of America, which includes manv of the
wealthiest and most prominent men in N. Y. city, have
promised to attend the show during the week. Of the
two and forty-two spaces at the disposal of the manage-

Riker Electric Dos A-Dos.

Their very extensive plant is fitted with all the modern
machinery for making all their own bodies for every line

of vehicles including delivery wagons like those furnished

to the Gorham Mfg. Co., Altman & Co., Hearn & Son,

L. S. Plant & Co. (of Newark, N. J. also mineral water
wagons such as furnished to C. H. Schultz, of N. Y.

The Riker Electric Motor Company was originally

organized in New York in 1888. The plant was ulti-

mately moved to Brooklyn and business so improved
that in 1899 the present plant in Elizabethport, N. J., was

ment all will be sold out before Saturday. The large
ampitheatre will be divided into 143 spaces on the main
rloor, devoted exclusively to bicycles and automobiles,
with 81 additional spaces on the first balcony. Space
will be allotted according to the order of application,
and will be limited to those products that will be of inter-

est to the vehicle trade. Makers of parts which are used
in the construction of horseless carriages will be largely
represented. The show is to be under the management of

Frank S. Sanger. It is acknowledged that the exhibition

Factory of the JR.iker Electric Vehicle Company.

purchased. In May, 1899, the Riker Electric Vehicle

Company was organized and purchased the works which
theynow occupy, and has become one of the greatest estab-

lishments of its kind in the United States.- The officers

of the company are F. C. Stevens, president : who
is also president of the West End National Bank,
of Washington, D. C. ; A. L. Riker, chief engineer, and
E. Lavens, general superintendent.

THE AUTOMOBILE SHOW.
What promises to be the event of the year for the auto-

mobile will be the coming cycle and automobile show,

will be the largest of its kind ever held. All the motor
vehicle and parts makers have been waiting for such an
opportunity, and are not likely to neglect it.

Kansas City, Mo.—Arrangements of a preliminary
character have been completed for the formation of a com-
pany to build and operate an electric railway system in

the southeastern and southwestern parts of the city. E.

F. Swinney, Richard Gentry, W. D. McLeod, A. A. Tom-
linson, Bernard Corrigan, William Huttig, Chas. L. Rob-
on and Joseph J. Helm are interested in the project.
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business news.
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New incorporations 23 °* which this phenomenon occurs has had some light shed
Telephone calls 24 upon it by the investigations of Kohlrausch, Arrenhius,
street Baiiway News m Nernst, Oswald and others. Conduction, or its converse,

telegraphy. insulation, is dependent upon the physical and chemical
Machine Telegraphy of To-day properties of a body. These relations may be expressed

in a mathematical form, conclusions being based upon the
correspondence obtained between calculated and ob-

„^ c served results. .Conduction in solids presents a case, ac-HEAT FROM ELECTRIC FURNACES.
cording tQ Prof Fessenden? in which Action play
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s an
Neither absolute heat nor absolute cold have so far been important part. Not that the exact means by which this

attainable. The nearest approach to absolute zero has phenomenon takes place have been observed but theoreti-
been reached by Prof. Dewar, of England. Intense heat, cai reasoning leads to that conclusion. As far as metals
on the other hand, has been developed by the electric are concerned their conductivities depend upon their
furnace. It is impossible to form an adequate idea of the elasticity, density and valency, a fact discovered by Prof,
fiery nature of this furnace, as a mere expression of it Fessenden in 1892.
in figures does not convey to the mind an idea of the Tn a series of tabulated results, calculated and observed,
enormous heat developed there. The great savant the discrepancies were not great enough to indicate the
Moissan, in his illustrated lecture showing the manufact- application of an empirical rule. In fact, the calculated
tire of diamonds, gave the public an opportunity of wit- and observed resistances for silver were identical and for
nessing experiments of exceedingly high temperatures, copper, gold, aluminum and cadmium the differences
He fused a mass of iron and carbon in an electric furnace were not of sufficient consequence to indicate an error,
and then immersed the molten costituents in water. The The formula employed is similar to that' used for calcu-
.heat developed on this occasion was not as great as that lating the velocity of sound in a body. In other words,
found in the furnaces at Niagara Falls. The temperatures there is a certain similarity between the two operations
there are more than 7,000 degrees Farenheit, the heat which indicates the presence of a decided clue, which is,

being put to the use of reducing aluminum and manufact- that the electricity "is handed on with the same velocity
uring calcium carbide. as that with which the particles move." The formula

Mr. E. G. Atcheson is the American authority on elec- employed is that the conductivities of metals are propor-
tric furnaces. It was entirey through his experiments and tioned to the square root of the elasticity of the density,
investigations that carborundum first made its appearance the whole divided by the valency. According to Prof,
and became a product of such importance that the present Lodge, the phenomenon of conduction is simply the trans-
demand for it reaches thousand of tons per annum. The ferance of the charge of electricity from one atom to the
original intention of Mr. Atcheson was to make use of the other, which conclusion has been borne out by many
enormously high temperature of the electric furnace for references since and in all probability will be finally
the purpose of obtaining diamonds from a mixture of adopted by the scientific world.
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Hutcir.obKe Specialties.

IDEAL GAS ENGINE IGNITER.
Coils of special construction used for igniting the

charge in the combustion of gas, gasolene and oil engines
by the use of fixed electrodes have been placed upon the

market by C. F. Splitdorf, 17-27 Vandewater St., X. Y.
These coils are of simple construction and are built moist-
ure proof and are as far as all tests are concerned an ideal

gas engine igniter. A condenser is used in connection
with the coil which makes its action certain and gives a

high potential spark of sufficient current to make ignition

in very case a certainty. Other types of apparatus for

igniting the mixture of gas and air have failed or will fail

Splitdorf Jump Spark Coil.

after the short period of a few weeks but this new coil is

positive in its action and produces an intense hot flame

of such volume that a positive explosion is the result of

each jump of the spark. Fixed electrodes in the com-
bustion chamber facilitate the manufacture of gas engines

and the best authorities recommend their use in connec-

tion with the Splitdorf jump spark coil. With a battery

of from four to six volts a discharge an inch long
takes place. The simple construction of the vibrator

which is reinforced by a double German silver spring and
the use of platinum points with regulating screw for con-

trolling the vibrations makes this device the superior

of any in use.

THE MOST MODERN TYPE OF PRIMARY
BATTERY.

Primary batteries have been in use for many years for

various purposes and it has taken considerable time and
money to bring them to a state of comparative perfec-

Battery A.

tion. In spite of all efforts, however, the primary bat-

tery has been looked upon with disapproval by many
users of electricity and did not assume a practical form
until the Edison, Jr., Electric Light and Power Company,
with offices at 27 William St., N. Y., and factory at 54
Maiden Lane, N. Y., placed before the public a battery

that has been examined and approved by the most emi-
nent electrical authorities of the United States and
Europe, copies of whose testimonials may he had on ap-
plication. These batteries are made in various sizes as
shown in illustration, the smallest stock size of battery
being a four cell outfit, about six by four and a quarter
by four and a quarter inches, weighing between four and
five pounds. This cell was originally intended for miners'
uses as it will keep a three candle power tamp burning
lor ten hours at a cost of about two cents. Many other
places in which this lamp is used, such as flour mills, es-
tablishments in which explosives are made, paint and
varnish factories, cotton gins, etc.. find it an indispensable
article of use. The lamp is applied directly to the front of
the battery where it is hung on connections, the light
being sent forward from a parabolic reflector. The lamp
is detachable and can be connected by a flexible wire to
the battery and used in places where both battery and
lamp could not find room. For running surgical lamps
for stomach and throat examinations and various other

Batteries D and E.

physiological purposes, including dental use, this battery
lias found a permanent place and is in great demand by
physicians and dentists all over the L'nited states. Its

output is about 7.5 volts and 5 amperes. Many other
cells of larger size are manufactured by this company.
By sending for catalogue a description will be found
therein of battery B* which is made especially for auto-
mobile service in connection with the operation of spark
coils. It is a four cell battery giving 7.5 volts and on
short circuit a current of 35 amperes. Its outside dimen-
sions are 84x8ix7.> and it weighs about 20 pounds
charged. In addition it may be used for lighting car-

riages, and operating three three candle power lamps for

a period of eight hours. It will also run a student's lamp,
drive small motors or, if about six batteries are in use,

run a small launch. Another outfit represented in the

illustration,' called batteries D and E. contains eight cells,

having an E.M.F. of 15 volts and a current on short cir-

cuit of about ten amperes. For household purposes these

cells find many applications such as driving fans, running
lights in convenient places where gas cannot be secured,

operating light machinery for churns, sewing machines,
etc. The construction of these cells is such that no local

action takes place when not in use for a reasonable time,

the current is always on tap at full force and there is no
risk from noxious fumes or spilling of the liquid. It is in

many respects an ideal batter}- for various purposes

which would fill a long list when enumerated.
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Electri c novelties.

PORTABLE ELECTRIC HOUSE LAMP
COMPANY.

The enormous strides made in the various applications

cf electricity has been taken advantage of by many in-

genious inventors. Various articles of use which will

soon be regarded as household necessities have appeared

quets this company put out a line of novelties of this de-
scription of the most interesting design. In addition

they handle the electric flash light with which dark cor-

ners are made light. It is in the form of a tube with the

lamp at one end supplied with a parabolic reflector and
several coils of dry battery enclosed. It gives from ten

to fifteen thousand lights. It is made in various sizes

vrnmwWi

Electric Lamp for Sick Room.

on the market and some of them serve purposes alto-

gether unexpected, but which illustrate the old adage

that whereas demand creates a supply, supply often

creates a demand. In the illustrations are shown some
of the novelties manufactured by the Portable Electric

House Lamp Co., of io Cortlandt St., N. Y. These beau-

tiful little devices are finished with ornamental metal

,£311*.

Portable Electric Candlestick.

work and are mounted on polished wooden bases. To
turn the lamp on a switch is moved and to extinguish it

opened. Eevery part of the lamp is permanent and it is

only necessary when the battery has served its time to

slide out the bottom of the base, remove the old one and
insert a new one. For lighting parlors in their various

odd dark nooks and supplying little table lamps at ban-

Pocket Flash Light.

and of various degrees of candle power. It may be re-

garded as an actual household necessity, and when once
familiar with its use in the home it is soon considered as
an indispensable article. It is extremely gratifying to the
Portable Electric House Lamp Co. to realize that all their

customers have given every proof of satisfaction. Cata-
logues will be sent on application to all prospective pur-
chasers.

SPECIAL EXPORT COLUMN.
TOTAL AMOUNT OF ELECTRICAL EXPORTS
FROM NEW YORK CITY FOR WEEK END-

ING JANUARY 13th, 1900, $125,012.00.

New York, Jan. 13, 1900.—The following were the ex-
ports of electrical material and kindred lines during the
week just ended

:

Antwerp.—76 cases electrical material, $4,882; 4 cases
electrical machinery, $1,350.

British Possessions in Africa.—9 cases electrical mater-
ial, $2,196; 43 cases electrical material, $1,884.

Barcelona.—65 cases electrical material, $2,797.
British West Indies.— 11 cases electrical material, $269.
British East Indies.—2 cases electrical material, $118.
Bremen.— 1 case electrical material, $700; 1 case of

electrical machinery, $1 ,078 ; 208 cases electrical material,

$1,384.
Charleroi.— 1 case electrical material, $40.
Chili.—13 cases electrical material, $29.
Cuba.—226 cases electrical material, $1,007; 2 cases

electrical machinery, $222.
Dutch West Indies.— 1 case electrical material, $12.
Ecuador.— 1 case electrical material, $17.
Glasgow.—57 cases electrical material, $3,967.
Hong Kong.— 1 case electrical material, $8.

Havre.

—

yy^ cases electrical material, $76,496.
Hamburg.—109 cases electrical material, $9,410.
Japan.—44 cases electrical material, $4,209.
Mexico.—65 cases electrical material, $2,844.
Porto Rico.—7 cases electrical material, $97.
Peru.— 13 cases electrical material, $340.
Philippines.—16 cases electrical machinery, $5,127.
Stockholm.— 1 case electrical material, $120.
Siam.—56 cases electrical material, $893.
Southampton.—20 cases electrical material, $950.
U. S. Columbia.—90 cases electrical material. $2,566.

NEW INCORPORATIONS.
Goshen, Ind.—The Indiana Power Company, of

Goshen, with a capital stock of $100,000, has been incor-
porated. The company proposes to erect a dam or dams
across the St. Joseph ; also to construct a canal for each of

the dams, to extend from a point above such dam to a
point below the same. Arthur Kennedy, of Pittsburg,
Pa., is principal stockholder, and Charles C. Black, Wil-
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ber Syonex, D. H. Hawk, C. L. Starr, George D. Lint,

Wilson Roose, Wm. JVlarkel, of Goshen, are incorpor-

ators.

TELEPHONE CALLS.
Durand, Wis.—The Pepin Telephone Company is to

build a line from Pepin to Nelson, connecting Pepin

county, Pierce county and Buffalo county lines with

Wabasha and Winona, Minn.
Wenatchee, Wash.—Through the efforts of Arthur

Gunn a telephone exchange is to be built.

Marshall, Ind.—The Citizen's Telephone Company, of

Marshall, has been formed to operate telephone lines
;

capital, $10,000; incorporators, J. McMurty. W. W. Cum-
minger, b. Jladley, C. Adams, H. Myers, all of Marshall.

Cairo, Ind.—The Cairo Telephone Company has been

chartered at Cairo to operate telephone lines; capital,

$8,000; incorporators, J. W. Klipinger, V. C. Klipinger,

J. E. Roadroek, G. liolwerda, all of Cairo.

New Haven, Ind.—The New Haven Home Telephone

Company lias been incorporated at Xew Haven to oper-

ate the telephone lines; capital, $5,000; incorporators,

II. F. Berberick, G. W. Miller, both of Xew Haven; G.

K Trier, of Fort Wayne.

STREET RAILWAY NEWS.
Canal Fulton, Ohio.—The Canal Fulton Council has

granted to the Barberton, Doyleston & Massilon Elec-

tric Railway Company a franchise to construct tracks in

the village streets.

Pittsneld, Mass.—The Pittsfield Street Railway Com-

pany petitions for the right to extend its lines in to the

town of Lenox.
Norristown, Pa.—A mortgage for $200,000 lias been

given by the Inland Traction Company.
'. Worcester, Mass.—An ambitious street railway project

is outlined in the petition of John A. Dunn. William Tell

and others for authority to construct and operate a street

railway to be known as the Worcester & Gardner Street

Railway, and to run between the two points named.

Martin's Ferry, Ohio.—The county commissioners

have granted the franchise lor airekctric railroad, to con-

nect Bridgeport, Colerain and Mount Pleasant and ul-

timately Cadiz, to
J.

A. White and William McComas.

Reading, I 'a.—Judge Eudlich has granted a temporary

injunction against the United Traction Company, re-

straining them from laving a second track in front of

H. S. Ninnerlitz's residence, the plaintiff alleging that

he had not received damages for the laying of the first.

Charleroi, Pa.—The Charleroi & Monessen Connecting

Railroad Company, of Charleroi, has been incorporated

to operate a railroad; capital, $50,0011; incorporators, \\ .

I. Rei-rvman, C. F. Thompson. J. C. McKean, C. Potter,

T K. Tohnston, all of Charleroi. and others.

Toledo, Ohio.—The Toledo. Tiffin & Sandusky Rail-

way Company, of Port Clinton, has ben chartered for

constructing a street railroad; capital. $3,000,000; in-

corporators. G. D. Loomis, J.
M. Xaylor. R. Brown, F.

E. Anderson, S. P. Calep, S. B. Hoge, R. Young, W.

S. Frve. J. F. Penner, J.
McCauley, C. I. Ymglmg, B.

W. Crobaugh, J. C. Roger.

Kansas City, Mo.—A new double track electric line

from Rosedale to Olathe and Emporia, Kan., is contem-

plated. It is to be known as the McClure Line. The

power house will be located either at Rosedale or at

Olathe.

Dover, Del.—The Doty Third-Rail Electric Company,

of New York, has been" incorporated here to transact,

carry out, manufacture, sell and lease electrical appli-

ances of all kinds. The incorporators are William W.
Doty and William Reinhart, of New York city

;
William

F. Wilson and Harry C. Frank, Mount Vernon, N. Y.,

and Tames Virden, Dover ; capital, $2,500,000.

Dunkirk, N. Y.— The Dunkirk & Hickoryhurst Elec-
tric Railway Company, which has offered the city $0,000
for a franchise, has reorganized and a new board of direct-

ors has been chosen. Among the Buffalonians on the
board are: Mayor Conrad Diehl, Gen. James E. Curtiss,

C. V. Boughton, Dr. Ernest Wende, F. S. Weber, W. A.
Calhoun, Louis B. Hart, Dr. B. J. Mavcock, William H.
Houghton, H. D. Qeal.

Taunton, Mass.—The Bristol County Street Railway
Company has been incorporated, the directors being G.

II. Swazey, D. A. Brooks, E. I). Hewins (treasurer). E.

A. Swazey, E. D. Guild, C. X. Browned and E. V. Car-
penter. The line is to be 12 miles long, and run through
Taunton, Rehoboth. Attleboro and Seekonk to the tracks

of the Interstate Consolidated Street Railway on the At-
tleboro road, with a line from the junction of the ( )ak

I I ill road and Locust street to the terminus of the Attle-

boro & Xorton Street Railway. The capital is $20,000.

Fitchburg, Mass.—Carl Dickinson and others have
asked for authority to construct ami operate a street rail-

way through Ayer, Groton, Townsend. Fitchburg, Lune-
burg, Shirley. Harvard. Lancaster. Bolton and Hudson,
under the name of the Aver, Lancaster &' Fitchburg
Belt Line Street Railway Company. The same petitoner

also asks for authority to construct and operate a street

railway through Billercia. Carlisle. Chelmsford. Westford,
Concord. Lincoln. Acton. Maynard and Hudson, to be

known as the Concord & Billerica Street Railway Com-
pany.

Xew Rochelle. X. Y.—The Common Council of this

city has granted a franchise to the Greater Xew York,
Westchester & Connecticut Traction Company.

MACHINE TELEGRAPHY OF TO-DAY.
Editors' Mote.—Through an error in the make-up the

following lines were omitted from last week's instalment

of "Machine Telegraphy of To-day:"
"acters may be made on paper is practically unlimited.

In this way. and in this way only, can the full signalling

i apacity of a wire be utilized.

ilv interruption to transmission is the supplying''

Through lack of space the conclusion of the above
article has been postponed until the issue of Jan. 27.

WESTON standard
PORTALE DIRECT READING1

VOLTMETERS and

WATTMETERS
For Alternating and Direct

Current Circuits.

The only standard portable in-

strument of the type de-

serving this name.

Write for Circulars and Price Lists

8 and 9.

WESTON ELECTRICAL INSTRUMENT CO,,

1H-120 "William Street, Newark, N. J.
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applications of Electric power.
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Lundell Motor Geared to Linotype.
"^

MAKING BOOKS BY ELECTRICITY.

The introduction of electricity into the arts and indus-

ies has opened up new vistas to business men. Time is

ved and many operations carried on much more econ-

nically. In the printing shop the use of electricity has

d to many changes which have a decided effect upon the

tput in any specified time. The idea put into appfica-

>n by many firms, that power is best employed when
•>lied directly to the machine it is intended to operate

> gained considerable ground and to-day we find many
our largest printing, binding and bookmaking estab-

hments operated entirely by electricity.

Many advantages accrue from its application in the

way of motors attached directly to the various machines

constituting a plant. To begin with, each machine, as

the lay mind can well understand, is separately controlled.

Then again, when power is not required the machine is

at rest and a waste that would otherwise occur absolutely

prevented ; and finally, it is impossible for the entire plant

to be inoperative, as might be the case were it all driven

by one large motor. There are other secondary advan-

tages, including the saving in space, and the absence of

countershafting above. But it is not necessary to go into
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details to realize that collectively the employment of

motors directly connected to machines marks a decided
advance in the running of shops.

In the illustrations connected with this article some
of the machinery employed for making books by electric-

ity is shown. The Mergenthaler linotype, driven by a

Lundell motor, enables the operator to perform his

functions with speed and facility, thereby increasing the

output of ems per hour on straight composition to the

maximum mark. The various operations performed by

very large shop would be considerable. In addition, the
annual expense at the end of the year would be consider-
ably reduced by the fact that time is saved in running the
machine, as switches may be placed at various parts of
the press, thus avoiding delay on the pressman's part
in starting up.

The various operations required for the making of
a book are, first, the composition, which is set up from
manuscript ; second, the printing of the sheets ; and finally,

the cutting of the leaves and binding. In the illustrations

Lundeil Motor Driving Job Presses.

the machine itself are not in any way affected by the appli-

cation of the motor, as shown. Nor is any danger present

due to the crossing of wires or the shocking of the oper-
ator. The Lundell motor is directly geared, and, being
enclosed in an iron case, is absolutely protected from in-

jury in any shape or form. It is difficult to realize the

immense change caused by the presence of overhead
shafting in one case and its complete absence due to the

above mentioned method of direct connection in the

other.

The illustrations speak for themselves and testify to the

obvious advantages of motors geared directly to presses.

From an economic standpoint the saving of power in a

are shown machines devoted to nearly all of these pur-

poses, each separately controlled and driven by its indi-

vidual motor. A corner of a large cylinder press, manu-
factured by C. P. Cottrell & Sons, with motor geared

direct, illustrates the method for applying the power in

the manner above described. It has become the custom,

firmly established at present, through the benefits derived

from it, to drive all large newspaper presses by motors,

connected directly with the driving mechanism.
The presence of belting and countershafting was not

only a hindrance to the pressman, but a source of danger

as well. The absence of such impediments to rapid work
has had its obvious advantages which, in the printing
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Press Room Arranged for Driving by Lundell Electric Motors.

Press Room Arranged for Driving by Lundell Electric Motors.
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of large printing

Lundell Motor Geared to a Printing Press.

such a system has in every case proven a source of

houses devoted to job printing, motors of

Lundell Motor Direct Connected to Driving Shaft of a Cylinder Press.

-wiTJsataaras ="--- -"*--=• 5S
"
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A NOVEL DEPARTURE IN VACUUM TUBE
LIGHTING.

The rapid development of electric lighting' has been
largely due to the improvements made in the arc and in-

candescent lamp. The v/ork of Edison in America and
of Swan in England led to the' final perfection of a fila-

ment heated to incandescence in a vacuum. From a lamp
of this design light was produced with an efficiency

sufficiently great to make it a business proposition to in-

vestors. On the other hand Chas. F. Brush invented
and improved the arc lamp to such an extent that its au-
tomatic action could be relied upon and it became a per-
manent feature of industrial life. A spirit of invention
seized hold of many bright American minds with the
result that both arc and incandescent lamps were further
improved in various details, which tended to the raising
of their efficiencies, a larger period of usefulness and a
much lower price. The incandescent lamp became
cheaper and better, falling from seventy-five cents a piece
to a little more or less than twenty cents. The arc lamp
passed through a transformation, though preserving its

essential features. The idea of enclosing the arc, once
suggested and applied, was the means of increasing the
life of a pair of carbons from eight or nine hours to one
hundred and fifty. In other words, the closed globe idea
prevails in both the arc and incandescent lamp of to-day
and each has practically reached a state of ultimate per-
fection.

Various efforts have been made in the past to produce
commercial light in a tube from which the air has been
entirely exhausted. The names of Crookes, Geissler,

Tesla, Moore and Haines are familiar to many acquainted

with the history of vacuum tube lightning. Although
much time has been spent in the way of earnest effort and
considerable capital invested in atempts to develop a
practical vacuum tube system progress to date has been

very slow. There may be reasons for this which have
been disregarded but they can be explicitly summed up
in the following : first, inefficiency ; second, limited quan-

tity of light, and third, a diminishing vacuum. Success,

in a practical sense, as far as the introduction of vacuum
tubes is concerned, can only be attained by overcoming
these difficulties. They are greater than might at first

be imagined and in spite of careful scientific experiment-

ing the volume of light is still imited and the efficiency

questionable. A new proposition has developed, how-
ever, based upon the theory that all mediums producing
light simply act as a screen upon which the energy plays

to produce luminiscence. On this basis a practical de-

monstration of the principle above enumerated would
require a tube containing within it, either in the shape of

a gas or a screen, the medium brought to a state of com-
parative incandescence by a series of rapid etheric strains

and streses. To step from the abstract into the practical

world it may be stated that a lamp of this description has

already been constructed and its light giving qualities

far exceed anything hitherto obtained.

It cannot be said that the field of electric lighting has

been limited by the introduction of Welsbach burners,

although for quite an interval the public were more
deeply interested in mantels than incandescent lamps, on
account of their cheapness of operation and ready adjust-

ment to the gas fixture. The efforts of various lamp
manufacturers to introduce their goods has made com-
petition very severe but has resulted in this good that

more efficient and cheaper incandescent lamps are on the

market than ever before and, in addition, an arc lamp,

which is in minature an exact model of the closed globe

type used for interior lighting on a large scale. These
small arc lamps consume no more power than that re-

quired by three or four no volt, 16 candle power incan-

descent lamps. They will burn for a period of from fifty

to seventy hours without renewals of carbons and are

small, highly efficient and readily installed by means of

a plug fitting into the socket of the fixture when hasty

attachment is desired. A realization of the truth of the

saying that "competition is the spirit of business" is ex-

emplified in this last improvement. A small lamp giving

500 candle power and taking by actual measurement no
more than if amperes at no volts is consuming about
200 watts. The watt consumption per candle power is

therefore about two-fifths ; in other words, one watt of

electrical energy develops 2.\ candle power. The incan-

descent lamp is rated at between three and four watts per
candle power, consequently the ratio of efficiency be-

tween the two is that of j\ to I in favor of the small arc

lamp. In many of the offices of large buildings of even
moderate size, where from five to ten incandescent lamps
are in daily use, one or two of these miniature arc lamps
will supply more than enough light on all occasions at a
minimum of cost.

An incandescent lamp has been patented recently with
a filament composed of rare oxids. This lamp showed
by test an efficiency of one watt per candle power and
seems well adapted for all kinds of station work. In a

large plant like that of the Edison Electric Illuminating

Company, supplying more than a hundred thousand am-
peres, without increasing the output of the station one
per cent, a one watt lamp would enable them to triple

their lighting capacity.
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every square foot of space is valuable, the saving alone

in this respect is to many a decided inducement. The
current bills for power are on the average low and foot

up at the end of the year less on the whole than the cost

of operating any other type of machinery.

The Sprague Electric Company, 527 W. 34th St., New
York City, have made a careful study of installations

of this description and are therefore competent to advise

changes in factories operating the old style that would

have direct effect upon the yearly expenses. In many
cases the profits of a concern are largely based upon the

economic use of power. In such instances it is invariably

proven that a change to electricity adds greatly to the

facility with which work is done and at the same time

reduces the cost of doing it. "The services and advice

of the Sprague Electric Company are at command free

of cost and thev will be pleased to take up any form of

electric power application, feeling confident that they can

give entire satisfaction in every particular in every case."

In the light of the above descriptions it is quickly re-

alized that the making of books by electricity with mod-
ern printing presses and appliances and up-to-date elec-

trical machinery and methods has been effective in

reducing the cost of literature to a minimum. There are

many publishers of books who employ electricity in their

printing shops and can manufacture printed volumes at

so low a figure that after the first few volumes have been

turned off the press the price of further publishing is

merely a question depending upon the cost of paper. In

printing establishments where promptness in delivery is

all important and, in fact, constitutes a part of the order

itself, speed is only obtained by the use of electric

motors and a careful study of the latest developments in

the art.

A catalogue of electric power, treating of the Lundcll

motor, and numbered 58, will be sent to readers on appli-

cation to the above address.

miles of its wires, thereby making 225,000 miles of arti-

ficial or phantom circuits, the estimated value of which
is $11,000,000. Phantom circuits cost nothing to build,

cost nothing for repairs or maintenance. These three ar-

tificial circuits over a single wire have made the Western
Union what it is.

On Eebruary 22d, 1892, there were transmitted from
Jersey City and received in Philadelphia by the machine
system, in perfect Morse characters, 1,500 words per
minute, over a single, small iron wire having over twenty
times the resistance of a No. 3 copper wire, between New
York and Chicago ; 1,500 wards per minute would require

at least sixty of the Western Union circuits. Here, then,

with a single, small, cheap wire, we have the equivalent
of sixty or seventy phantom circuits, costing, in practice,

nothing for repairs or maintenance.
If three phantom circuits over the Western Union wires

have a cash value of $11,000,000, the value and advan-
tages of the machine system, affording the equivalent of

from forty to one hundred phantom circuits over one wire
according to the length of line, can be easily understood.

Ueleorapbp.

Machine Telegraphy in Bad Weather.

Copyrighted by W. L. Craig.

(Concluded from page 14.)

During tests extending over thirty days, between New
York and Chicago, it was demonstrated that the machine

system is not unfavorably affected by bad weather, a

speed of 800 words per minute being recorded perfectly

over a copper wire of about 2 ohms resistance per mile

during the prevalence of heavy rains throughout the

distance.

It is well known that in rainy weather the operation of

the Morse system is greatly impaired (including the quad-

ruplex and the Wheatstone sj'stems), and direct working
over circuits exceeding two or three hundred miles is im-

practicable, owing to the depletion of the current necessary

to move the mechanical parts of the apparatus by leakage

at every pole to the earth. With the machine- system it

is entirely different. There are no mechanical parts to

be moved by the power, of the current. The chemical

paper is a part of the circuit, and is so sensitive that a very

weak current, wholly insufficient to actuate an electro-

magnet, will leave a perfectly plain mark on the receiv-

ing ribbon. Indeed, it has been found that the work of

the machine system is just as rapid in wet weather as in

dry, owing to the reduction of the static charge in the

line, as is well understood by electricians.

Phantom Circuits.-

According to best information the Western Union
Company uses the quadruplex system on about 75,000

JBook Ifteviews.

"Electric Light Home from Battery Power" is the title

of an exceedingly interesting and instructive little book
written by James H. Mason, the well-known electrician

and designer of the Uddo motor outfits. This little book
contains a full description of the most modern battery,

and in addition is supplied with illustrations of the vari-

ous parts of which a working cell is constructed. Con-
nections of cells are also shown by sketch, and various
practical rules, an acquaintance with which is of the ut-

most value to electrical students. Price with paper cover
10 cents. 121 World Building, N. Y.

[Power Uransmtssiou.

THE MOST NOTABLE ELECTRIC TRANSMIS-
SION PLANT IN EXISTENCE.

To-day the most notable transmission plant in exis-

tence is that of the Southern California Power Company,
designed to carry 10,000 horse power at 33,000 volts

over 8t, miles of line from the nower house to the town of

Los Angeles. The Southern California power house is

situated at the base of the San Bernardino Mountains, on
the Santa Ana River, and the power water intake is at

the junction of Bear Creek and the Santa Ana River,

about seven miles below the famous Bear Creek dam.
The- water in this river, like all waters in Southern Cali-

fornia, is owned by water companies, and as soon as it

reaches the valley it is led off in irrigation ditches in dif-

ferent directions. Under these conditions, any power
company using the water must not interrupt the flow,

and the regulation of the Pelton water-wheels which are

used must be by deflective nozzles. The water is carried

through tunnels,, and the rest of the canal is open ma-
sonry and wooden flumes. The elevation at the intake is

3,22 feei above sea level, and that of the power house,

2,670 feet. The difference, less the grade of the canal,

gives a static- head of 735 feet on the wheels.—Cassier's

Magazine.

Sennett, N. Y.—Articles of incorporation has been filed

by the Sennett Telephone Company to operate in Sennett
and Weedsport, Cayuga County; Elbridge and Jordan,
and other towns in Onondaga and Cayuga counties;

capital, $500; directors, H. C. Crocker, S. C. Depew and
Walter E. Spurr, of Sennett, Cayuga County.
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UbermO l£leCtriCit£. the fused salt to the colder one. Nobili divides the ther-

crv\nr ttapt^ AttOTTT TTTFRMO FT FrTRTrTTV °r five hundred degrees. Clamond, in applying thermo
SOME FACTS ABOLT THERMO ELEC1RIC11Y.

electric currellts to practical purposes, used a negative

Thermo electric currents are probably to be attributed element, composed of an alloy of two parts of antimony

to an electro-motive force produced by the contact of and one of zinc, and a positive element of a thin strip of

heterogeneous substances, a force which varies with the tin plate. A paste of asbestos and soluble glass was used

A

FIG. II.,

Section Through Thermo Generator.

temperature. When two plates of the same metal, but at for separating the elements. Sixty such elements give
different temperatures, are placed in a fused salt, such as three volts with an internal resistance of one and one-half

borax, which conducts electricity but exerts chemical ohms. A type of thermo electric battery recently placed
action, a current passes from the hotter metal through upon the market for the purpose of driving fans and sup-

Thermo Generator in Operation.

mopile by joining a series of couples composed of anti- plying light power is shown in the illustration. The
mony and bismuth. Becquerel built a thermo electric manufacturers are the Thermo Electric Company, Times
battery of artificial sulphuret of copper, heated up to four Building, New York City.
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Bmong tbe Socities.

NEW YORK ELECTRICAL SOCIETY.
The following members were elected at the 201 st meet-

ing of the New York Electrical Society held on the 17th

inst : J. L. Kruger, 953 Myrtle avenue, Brooklyn, N. Y.

;

Ceorge H. Watson, 141 Broadway, New York City;

Frank H. Roth, 165 Railroad avenue, Brooklyn, N. Y.;

Joseph Hoffman, 2 VVest 11 8th street, New York City.

Business mews.

SPECIAL EXPORT COLUMN.
TOTAL AMOUNT OF ELECTRICAL EXPORTS
FROM NEW YORK CITY FOR WEEK END-

ING JANUARY 20, 1900, $97,755.
New York, N. Y., Jan. 20, 1900.—The following were

the exports of electrical material and kindred lines from
the port of New York during the week just ended:
Argentine Republic.—159 cases electrical machinery,

$9,317; 134 cases electrical material, $4,862; 12 cases

electro-motors, $852.
British East Indies.— 17 cases electrical material, $637.
British West Indies.—19 cases electrical material, $193;

3 cases electrical machinery, $35.
Brazil.—8 cases electrical material, $167; 2 cases elec-

trical material, $60.

British Australia.— 1 case electrical material, $198.
Barcelona.—46 cases electrical material, $5,155.
Berlin.— 1 case electrical material, $5.

Central America.—117 cases electrical material, $840.
Genoa.—4 cases electrical material, $8,000.

Hamburg.—24 cases electrical material, $1,946; 75
cases electrical material, $776.

Havre.—241 cases electrical material, $16,051 ; 4 cases

electrical machinery, $40 ; 2 cases electrical machinery,

$58; 1 case electrical material, $15.

Japan.— 19 cases electrical machinery, $1,370; 32 cases

electrical material, $7,038.
Liverpool.-—96 cases electrical material, $4,613; 43

cases electrical machinery, $954.
London.—320 cases electrical material, $13,367; 82

cases electrical machinery, $2,095 ; 7 electrical carriages,

$823.
Nice.—66 cases electrical material, $11,283.
Peru.—21 packages electrical material, $657.
Santo Domingo.—26 cases electrical material, $993; 1

case electrical machinery, $25.

Southampton.—28 cases electrical material, $3,703 ; 60
cases electrical machinery, $663.

Stockholm.— 1 case electros, $20.

Vienna.—5 cases electrical material, $195.
Venezuela.—21 cases electrical material, $559.

CANADIAN ELECTRICAL NEWS.
St. George, N. B.—The Pennfield and St. George Tele-

phone Co. held their first meeting at Beaver Harbor on
the 7th inst., at which it was decided to build the line to

Pennfield Station this winter and the extension to Lep-
reaux and Bay Bay in the spring. Mr. S. L. Dakin is

president of the company.
Toronto Junction, Ont.—The town council is at pres-

ent considering the advisability of increasing the electric

light plant for the purpose of supplying commercial light-

ing.

Windsor Mills, Que.—The by-law to raise $25,000 for

a system of water works was carried by the ratepayers.

The next step will be in the direction of securing electric

lighting.

Pembroke, Ont.—The by-law to borrow $30,000 for the

installation of a municipal electric light plant has been
carried by the ratepayers.

Dartmouth, N. S.—The question of lighting the streets

is under consideration by the council, the present con-
tract expiring in June.

Bracebridge, Ont.—It is likely that a by-law will be
submitted to the ratepayers to raise funds for an electric
light plant.

Hull, Que.—Mr. Farley, city engineer, is now pre-
paring plans for the new electric light power house to be
built on Brewery Creek. It is the intention of the council
to install the necessary plant at once for which tenders
will be invited. There will be two 50-light dynamos,
although 75 lamps will, at first, be installed. There will
be about eight miles of wire.

Toronto Junction, Ont.—The mayor at his inaugural
address advocates for the discontinuance of the incan-
descent electric lights and their replacement by arc lights.

Perth, Ont.—The need of an electric fire alarm system
is being agitated.

Ottawa, Ont.—Application will be made to parliament
for the incorporation of the Alaska and Northwestern
Railway Company to construct a steam or electric rail-

way from Pyramid Harbor and the Lynn Canal through
Chilkat Pass and thence by way of the Dalton trail to
Fori Selkirk in the Yukon district.

Weymouth Bridge, N. S.—The Sissibo Pulp Co.,
Limited, are now getting out timber for a dam and are
arranging for survey of the proposed electric railway. It

is not expected, however, that the work of the construc-
tion will be commenced before the first of March next.

Montreal, Que.—The Mount Royal Park Incline Rail-
way Company have appointed a committee consisting of
Messrs. Mann, Valance and Turner, to confer with elec-

trical companies as to the conversion of the power plant
from steam to electricity.

St. Catherines, Ont.—At next session of legislature

incorporation will be asked for the Oueenstown, St. Cath-
erines and Port Dalhousie Electric Railway Co. T. D.
Cowper is solicitor for the company. The Niagara Cen-
tral Railway Company has been granted permission to

use the streets to extend their road through to Beams-
ville. J. S. Gamble, solicitor, has made application to

parliament for the incorporation of the Niagara and
Southwestern Railway Co. with power to construct an
electric railway from Xiagara-on-the-Lake through St.

Catherines and Smithville to Hagersville with branches
to Dunnville, Cayuga and Queenston.

Phoenix, B. C.—Duncan Mcintosh has returned from
Montreal, where he interviewed capitalists regarding the
new tramway and electric light project here.

Newcastle, N. B.—J. C. Brown, of Richibucto. was
here recently in connection with the project of building
a railway from this place to the pulp mill near Catham.

WESTON STANDARD

ILLUMINATED DIAL

STATION
INSTRUMENTS.
THESE INSTRUMENTS are

based upon the same general
principle and are just as accuraie as
our regular Standaid Portable Di-
rect Current Voltme'ers and Am-
meters, but are much larger, and
the working parts are inclosed in a
neatly designed dust-proof cast-

iron case, which effectively shields

the instruments from disturbing
influences of external magnetic
fields.
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Hutomobiles.

American Runabout.

American Break.

AMERICAN ELECTRIC VEHICLE COMPANY.

At the recent Automobile Show the vehicles that ex-
cited the deepest interest and attention were those man-
ufactured , by the American Electric Vehicle Company,
134 West 34th St., Xew York. At their booth might
have been seen the three carriages, illustrations of which
grace this article. The first, an American runabout
buggy, was the picture of lightness, combined with
strength and speed. This buggy was tested by Mr. G.

W. Knox, chief engineer of the Chicago City Railway,
and he found that the maximum current used, when the

wind was strongest, was only eighteen amperes, and that

used under ordinary conditions about twelve. The weight
of the runabout complete is between eleven and twelve
hundred pounds, and at the above test grades were en-

countered varying from one and a half to three per cent.

and various roads of the nature of asphalt, macadam,
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granite and even wood. After covering a distance of

sixty-one and a half miles a depreciation of speed was
noticed of not more than twenty-five per cent. In many
respects this carriage is the ideal of automobilists, and its

lightness, beauty of finish, high attainable speed, and
simple control brought it into great prominence during
the show. The cost- of running is about one cent a mile,

and by means of a combination meter the operator can

to slip down and delay the delivery of packages. Finally
the pleasure vehicle illustrated possesses the same general
features of design as the others, but is particularly adapt-
ed for quick runs with a large party and for country roads,
parks and boulevards. The government of this vehicle
is as quickly learned as that of the preceding type, differ-
ing in no respect and fulfilling its functions in as admira-
ble a manner.

American Delivery Wagon.

keep track of the capacity of the cells as the journey pro-

gresses. The motors used by this company are of the

single reduction type, armature shaft hollow, and one
motor in use for each vehicle. These motors are so con-

structed as to combine with their water and dust proof

qualities compactness and an attractive appearance. The
band brakes with which these vehicles are supplied are

controlled by a foot lever which will hold the carriage

in a fixed position on any grade, ascending, descending,

or at any speed. The speed is under absolute control

through the medium of a lever held in the operator's

left hand. In addition the steering lever, held in the right

hand, will, with the slightest effort applied to it, move the

vehicle to any point intended. Through the aid of dif-

ferential gearing the turning of corners is accomplished
with ease and celerity. Reversing is a simple process
likewise ; a small lever at the driver's seat is given a touch
and backward motion is immediately possible. In addi-

tion to these features, which add to the ease and comfort
of travel, are electric lights which show the way in the

darkest night, thereby supplying within a closed vehicle

the equivalent of a comfortable and well lighted apart-

ment. The cost of these vehicles is very moderate. Un-
usually so, in fact, when the high quality of the material
and workmanship is carefully examined. In other illus-

trations are shown the American delivery wagon and the
American brake, of the same fine finish and excellent de-
sign as the runabout. For all high-class stores, run by
up-to-date, progressive business men, the electric delivery

wagon is certainly an advantage whose value will become
more widely understood as time rolls on. For quickness
of delivery and readiness at all times these wagons are
without doubt types par excellence. The weary horse is

shelved and in snowy or sleety weather there is nothing

flnstalations for Electric Xigbtano power plants

WATER POWER CALCULATIONS.
By F. M. F. Cazin. (Extract.)

In valuating horse power by the Trautwem equation
two conditions must be experimentally ascertained, name-

Improved Water Power Regulator, Operating Under
Heads of From 100 to 2,000 Feet,

ly, the quantity of water ejected per second or minute
and, the head, as indicated by pressure or by survey.
This is the present understanding for its application but,
if the equation is so used and applied then there is, in the
expression for maximum labor performable in one place,

a value used for velocity of jet that stands in conflict with
the value for the same velocity that is used in another
place. When the value for the head in the equation is

ascertained by gauging pressure, or when it is established
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by die distance of fall surveyed then the velocity of the

jet that is evolved therefrom is never the same as the ac-

tual velocity of the flow, as demonstrated by the_ water

quantitv actuallv ejected. In connection herewith it then

should "be understood that the equation expressing water

power as presented by the author does not, as the Traut-

»rein equation does, "demand survey of the head or test

of the pressure by instruments, but it demands, as the

cannot possibly have any effect and because in no known
case has at any time ejection taken place with the full

velocity conditioned by surved distance of the fall or by
the pressure indicated by the water not in free motion.

ELEMENTS OF A MODEL LIGHTING PLANT.
The elements of a model lighting plant may be clearly

defined in terms of its necessary constituents. The sup-

Water Power Regulator.

IYautwein equation also does, that the water quantity plying of current for lights calls for a generator and

ejected be ascertained and, aside from this, that the sec- possibly a small storage battery ; in addition there is a

tion of the aperture of ejection be known. By dividing switchboard with its various appurtenances, then the

A Model Lighting Plant,

>uch section in the volume ejected the velocity of ejection
may be ascertained and from the velocity so ascertained
exclusively the correct or really effective maximum-head
must be evolved

; because water that has not been ejected

Editors' Note.—The Cazin formula referred to is that
the power is equal to FxVxV squared- :-2 x g. The
1 rautwein formula is as follows : Power is equal to cubic
feet of water active per minute times head, x lbs. x 62.39
divided by pounds x 33,000.

engine, boiler, pumps, etc., all of which collectively rep-
resent, when properly installed and related to each other,

the elements of a model plant. The introduction of iron-

clad generators, direct connected to a horizontal engine
of the high-speed, automatic cut off type, may be re-

garded primarily as machinery of the first importance.
The armature is drum wound and consists of a laminated
core with punched slots on the periphery in which the
conductors are imbedded. These conductors consist of

copper bars of the highest conductivity and are separately
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insulated. The core is thoroughly ventilated by open-
ings, insuring a constant circulation of air through arma-
ture and commutator. The armature core consists of

sheets of soft steel of the highest magnetic permeability

and of low hysteretic qualities, thus reducing heating to

a minimum and increasing the efficiency of the machine.

These laminations are punched in dies and are absolutely

uniform in shape. The winding is thoroughly protected

by the core from mechanical injury. The commutator
shell is of cast iron, bolted securely and, if necessary, in-

dependent of the shaft. The commutators are of hard
drawn copper. With an additional equipment of carbon
brushes, insuring freedom from sparing, the details of ar-

mature construction, each approximately perfect, will,

in conjunction, give a machine of the highest efficiency.

The steam plant requires for its ultimate perfection a
quick-firing boiler of large furnace area and a system of
feed water heaters that will add an element of economy
to the operation of the plant. With well operating boiler
installed, of fair efficiency, and the elements briefly re-
ferred to above a model lighting plant not only represents
a smooth running combination of complex parts, but
possesses an efficiency which, in the course of time,
greatly assists in the earning of a high dividend. A well
installed plant should in the course of from five to six
years actually pay for itself instead of consuming more
than the allotment usually devoted to lighting
STORAGE BATTERY FOR AUTOMOBILES.
Fitzgerald, a writer in one of the English electrical

papers, is of the opinion that the accumulator is not

Switchboard of a Model Lighting Plant.

The switchboard in a model plant must be composed
of a slate or marble, free from impurities. It must be
easily drilled and inherently strong enough to resist the
pressure of bolts and nuts which bind the instruments to

it. The switchboard as a whole must be provided with
automatic cut outs and a system of fuses which absolutely
protect the main line from possible injury. A type of

switchboard in a model plant of the greatest interest to

the lay mind as well as expert can be found in the store

of John Wanamaker, New York. In this case the meas-
uring instruments are placed above, two systems of

switches below ; a system of controlling rheostats lower
down; finally a line of huge switches for controlling the
main circuits. A model lighting plant with a well regu-
lated dynamo and engine of the most up-to-date con-
struction is lacking in its most important feature if the
switchboard does not possess proper measuring and con-
trolling devices, briefly outlined above. In the largest

as well as smallest of plants all practical engineers make
it a point to supply on the main switchboard meters for

volts and amperes, a system of fuses, a system of auto-
matic cutouts and a system of major and minor switches.

adapted to heavy automobile service on account of the

dead weight it represents. It is certain that a lighter and
longer lived battery will lead to intense activity in the

automobile field and open up new channels for their in-

troduction. According to the above authority, a month's
trial with a storage battery, from which the following

conditions are expected, should mean its rejection unless

they are successfully complied with.

1. The mean ratio of power to gross weight should at

tain and should not exceed 1.2 watts per pound.
2. The weight of an accumulator per ton of traction

weight should not exceed 321 pounds and this should be

able to supply 385 watts as an average for the whole run.

3. The mean ratio of discharge for the whole run

should attain .59 amperes per pound
The above refers more to the battery for street railway

purposes than electric vehicles, but the difference, if any,

is in favor of the vehicle. The expressed limitations are

that the battery should not exceed in weight from be-

tween twenty-five to fifty per cent, of the total outfit. Ac-

cording to foreign estimates the cost of a carriage pulled

by horses is approximately $3 a day; the cost for elec-
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have an unfortunate termination. With a little nerve and

a little knowledge the automobile is far safer than a spiri-

ted horse yet much more dangerous if the operator loses

control.

THE ELECTRICAL PROPULSION OF CANAL-

BOATS.

Not long ago we prophesied that the commerce of the
Cable Address (all Cables), Electage," New York. 11

&
, ,

*? ,.11 1 11 1 4. •* +u,>s world would be greatly developed by electricity on the

XEWTOX HARRISON, E. E., Editor. canals, the waterway having shown itself to be the means
associate editokss of hauling freight at one-third the cost of railroads. To
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Electric Light and Power, prove that our prophecy was correct we now refer to the

JOSEPH MUIRM D ) Electro- fact that the German Government, through Siemens &
"FREDERICK STRANGE KOLLE, M. D., \ Therapeutics. Halske, the great electrical engineers of Berlin, have con-

structed an electrical canal haulage system for the Ger-
ADDRESS ALL COMMUNICATIONS TO man Government on the Dortmund-Ems canal, joining

THE ELECTRICAL AGE PUBLISHING COMPANY, the cities from which it derives its name. The govern-
Seventb Floor, World Building, inent officials have reported that where there is a traffic of

NEW YORKi between three and five million tons the price by water-

way is from twenty to thirty per cent, cheaper than by
NEW YORK, FEBRUARY 3, 1900. railroad, and where there is a ten million tonnage to be

transported the cost is from forty to fifty per cent, less

CONTENTS: by canal than by railroad. There are many advantages,
editorials. such as the opening up of the country through which a
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sew incorporations to the three great factors being the price of raw material,
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pcssibie insulations 4u lowest possible figure is the great problem. As an illus-
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tration of the necessity of transporting these materials
THE PRAXCIXG AUTOMOBILE. cheaper it is estimated that with a tonnage of ten million

» to be delivered on the Mittleland Canal over a distance of

The daily newspapers generally devote half a column four hundred kilometres, about three hundred and fifty

of space two or three times a week to a description of a miles, there will be a saving alone on the item of freight

runaway automobile. The story generally reads as fol- by canal against the railways of about twenty million

"An automobile hansom gave Union Square con- marks." It is gratifying to
#
know that Judge Adam E.

siderable excitement late yesterday afternoon. It also Schatz is the father of electric haulage along the canals,

gave to several hundred people an object lesson in the The greatest compliment has been paid him in the adop-
force that is represented in those ordinary looking black tion of his system by the German Government, and we
vehicles which they are not likely soon to forget. It came hope that the Legislature of the State of Xew York will

down hourth Avenue with a man passenger, at the ordi- take notice of the fact that the origination of this great
nary speed of these cabs. In an effort to get off the track system is really due to the energy and time spent by
the track the cab swerved sharply and the wet pavement Judge Schatz.
caused it to slip so that the rear wheel struck the curb. —
The driver's box seat was evidently not securely fixed
to the body of the hansom and when the wheel hit the
curb the seat flew off the cab and the driver went with it.

The driver had no chance to shut off the power from the
motor, hence the manoeuvres which followed. The man
in the cab escaped by opening the cab door surrepti-

tiously. In front of the Morton House the cab rushed
forward for the Washington statue, struck it, breaking off

the inch and a quarter iron pickets from the horizontal
railing."

Several other cases are on record of automobiles
running wild, one of which was owned by the son
of Thomas A. Edison. The moral of all this is that the
running of an automobile requires a thorough knowledge
of the machine before long trips are undertaken. Few
would think of running a naptha launch until fully in-

structed, yet the possessors of automobiles having no
technical training and but a superficial knowledge of how
to operate them undertake long trips which sometimes

It is has been estimated by competent engineers that

the Erie Canal could be equipped for one million dollars

from Buffalo to Xew York with the Schatz system, and
that the canal in its present condition would be ample and
sufficient to carry all the freight that could be delivered

to it for the next twenty years. Yet, notwithstaning the

advantages of electric haulage on the canal, notwithstand-
ing the fact that another government has adopted our
system, Governor Roosevelt and the Legislature claim
that the only salvation of the State would be the spending
of sixty odd millions to make a great national waterway
of the Erie Canal. Do the Governor and the Legislature
forget that at the present time and under the present con-
ditions Xew York is the hub of commerce? Is it possi-

ble that they forget that Chicago is to-day equipped with
a ship canal which leads from the heart of Chicago to the

Mississippi with an inexhaustible water supply and which
in the course of time will enable a properly constructed
steamer, such, for instance, as the whaleback, to carry
freight from Liverpool to Chicago direct? Do the
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Governor and the Legislature forget that if the Erie Ca-

nal were widened out to carry vessels such as they pro-

pose, Chicago or some other great port on the Great

Lakes would be the terminus for goods to be carried

direct from a German port of manufacture to an Ameri-
can port of consumption and that New York would sim-

ply be a midway station ? These are matters which should

receive immediate attention at the hands of those respon-

sible for the future destiny of the State.

We hope and trust that wisdom will prevail and the

political upas tree will not be allowed to blight the bud-
ding industries of the State of New York. One more
question to the Governor and Legislature. Gentlemen:
Do you for one moment believe that the people of New
York will consent to approprite sixty to seventy-five

millions of public money to create a waterway for Mr.
Thomas Piatt, Mr. Vedder and his associates, who now
by reason of a contract that will run for fifty years with-

out a dollar of revenue to the State have their hands on
the throat of the future of the State of New York ?

(Continued from page 36)

tricity about $1.75. Other figures of a comparative

nature show that electric traction costs $95 per carriage

per annum; petroleum traction $106 and animal traction

from $200 to $300.
The weight of electric cabs in this city is about three

thousand pounds. This is, of course, excessive, but even
then considerable slip is experienced in wet weather with

any other than the enormous tires they now employ.

The electric tricycle is proportionately lighter and runs

further, its total weight not exceeding five hundred
Dounds
TRANSATLANTIC NAVIGATION BY STORAGE

BATTERIES.
From a commercial standpoint the manufacture of stor-

age battery plates has become established as an industry

of growing proportions. Not only have many defects

during the night when the machinery is shut down.
Other questions have ben arising, however, in reference

to the possible function of the storage battery for ferry-

boats and even larger craft of dimensions no less than
those of an Atlantic liner.

To thoroughly investigate the possibilities of this new
application of the storage battery some few crude calcu-

lations have been made which, on the whole, are of a most
unsatisfactory nature. The ballast required by large

steamers in the nature of merchandise and coal will find

a fair equivalent without question in storage batteries.

From an economic standpoint there is but little doubt
that the cost of construction of an ocean liner is largely

dependent upon the nature of the engines on board and
the modernness of the other mechanical and lighting ap-

pliances employed. In fact, the entire design of the ves-

sel is directed along such lines that the highest possible

speed is aimed for with a minimum of weight. Quadruple
expansion engines and thousands of tons of coal and a
net efficiency of not more than twelve per cent., with the

expense inevitably associated with the care, repair and
general attention a great steam plant requires, seems
collectively to indicate an expense enormous in compari-
son with the service performed. On the other hand, with
an electric equipment the deterioration of storage batter-

ies and a possibility of defects arising in motors employed
for propulsion, associated with the peculiar risks incident

to this equipment, might lead to many doubts as to the

feasibility of supplanting steam by electricity. As far as

weight is concerned a quadruple expansion engine of ten

thousand horse-power and its equivalent in motors would
in many respects compare equally well, with probably a

great saving in cost of construction and care in favor of

the motors.

The weight of the coal and boilers and the horse-power
represented by a given weight should be the next question
deserving attention. A six days' trip on an ocean liner

means the consumption of from three to six thousand
tons of coal. Life in a stoke hole has been eloquently

An Electrically Propelled Launch.

Power Delivered by Storage Batteries.

been mastered and difficulties overcome in relation to the

durability and capacity of a storage battery but, more im-

portant than all, the function of a storage battery is clear-

ly defined. Neither too much nor too little is now ex-

pected from it when installed to carry the peak of the

load in large central stations to operate electric launches

or automobiles or to be relied on in country residences

described by many of the daily newspapers, it being pretty

well known that the heat there is unendurable for more
than three or four hours at a time, thus necessitating sev-

eral shifts of men. The dangerous features associated

with the high speed of transatlantic travel and the vast

complication in machinery upon which the vessel is

wholly dependent would make a change to a simpler sys-
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tern of propulsion highly desirable. The points to be

examined are those in reference to weight per horse-

power hour and cost of each horse-power hour. Sum-

ming up the weight of engine, boiler and fuel on board

ship
&
and dividing the aggregate by the horse-power of

the engine will give the weight of material per horse-

power lor the transatlantic trip, Were this figure in any

rt-ay comparable to the weight of battery and motor per

lorse-power the question would then resolve itself into a

discussion as to whether it were better to carry power on

tap readv for immediate use, at what would presumably

be a higher figure, or carry coal with engines, boilers,

etc.. as "above described. A rough estimate as to the

weight of the steam plant on board ship would show that

the six thousand tons of coal added to the weight of en-

storage batteries may run out, also the coal supply. Mo-
tor may break down, also the engine. It is therefore evi-

dent that certain expenses incidental in one case are the

means of balancing up others and lead to the belief that a

thorough investigation of the possiblities of electric trans-

atlantic transportation would be the means of bringing

to light many interesting facts.

REMOVAL
Business IRews.

OF THE SAFETY COMPANY'S
PLANT.

In the front ranks of the great wire manufacturers of

this country are to be found the Safety Insulated Wire
and Cable Company, of 225-237 West 28th St., New York

A Complete Storage Eattcry Installation.

gines and boilers would give in round figures an aggre-
gate weight of ten thousand tons. A storage battery ca-

pable of giving ten thousand horse-power for six days
would weigh, on the basis of seventy-five pounds per
horse-power hour, seventy-five times ten thousand times
twenty-four times six, divided by two thousand, equal to

nine thousand tons. Making an allowance of from two
to three thousand tons for motors with their appurte-
nances a fair balance would be struck of twelve thousand
pounds weight of electrical machinery against ten thou-
sand pounds weight of steam appliances.

If the cost of operating this machinery is less than that
of steam calculation might show no gain financially in

favor of electricity but many advantages arising on board
ship through increased space, available for cargo or pas-
sengers, a simpler method of operating the ship, and in

all probability an ultimate gain to the owners through
saving in power caused by poor stoking. Power from

City, greatly due to the untiring efforts of its treasurer

and general manager, Mr. Leonard F. Requa. Having
concluded some time ago that their present works were
too small and that their facilities for shipment had be-

come antiquated and too expensive, they turned their

attention to securing a convenient location, having the

conveniences of a seaboard site, and during the past week
signed papers securing the old Carr and Hobson proper-
ty, at Bayonne, N. J., containing thirteen acres of land
with a large frontage on New York Bay. The depth of

water at the new pier which will be erected will be about
thirty-six feet, sufficient for the largest steamer afloat.

This site is also on the line of the Central Railroad of New
Jersey, and business and commercial men will appreciate
the advantages of this location for the receiving and ship-

ping of goods. The works will cover a large area of

ground and will be mainly composed of two-story build-

ings for the convenient handling of the Safety Com-
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pany's products. The intended extensive plant will afford

all the facilities for adding other lines to the company's

already large line of rubber covered wires, weatherproof,

magnetic, paper and flexible wires and cables for all pur-

poses. The present works in New York City are busy

day and night filling orders for standard "Safety" seam-

less rubber wires and cables. The Safety Company's

products are to be found on land and sea in every clime,

being used for overhead and submarine telegraph and

telephone lines, district, fire alarm and police telegraph,

electric light, power and railway conductors.

AUTOMOBILE SHOW NOTES.
AMONG THE PROMINENT electricians at the

show were Andrew L. Riker, of the Riker Electric Vehi-

cle Company; W. D. Porter, of Porter motor fame, and

Robert Shuky, E. E.

C. A. SEAMANS, of Wycoff, Scamans & Benedict,

the Remington typewriter magnate, bought a four seated

electric pleasure vehicle at the show, costing $1,500. 1 te

is sending it to Florida.

THE INDIANA BICYCLE COMPANY sold one of

their small Waverlv electric brakes at the show,

SPECIAL EXPORT COLL MX.
TOTAL AMOUNT OF ELECTRICAL EXPORTS

FROM NEW YORK CITY FOR WEEK
ENDING JAN. 27, 1900, $54,833-

New York, N. Y., Jan. 27. 1900.—The following were

the exports of electrical material from the port of New
New York during the week just ended :

Argentine Republic—286 cases electrical material,

$23,761 ; 2 cases electrical machinery, $603.

Amsterdam.— 1 case electrical material, $125.

Alexandria, Egypt.— 1 case electrical material, $20.

Bristol.—62 packages electrical machinery, $4,000.

Brussels.— 1 package electrical material, $22.

Brazil.—8 cases electrical material. $460.
^

Biitish Australia.—2 cases electrical machinery, $1,133.

Cuba.—140 cases electrical material, $4,449-

Central America.—3 cases electrical material, $101.

Dutch Guiana.— 1 case electrical material, $50.

Frederickstad.—5 cases electrical material, $140.

Glasgow.—6 cases electrical material, $211.

Hamburg.—139 cases electrical material, $10,819.

Liverpool.—6 cases electrical machinery, $223.

Leeds.—3 cases electrical machinery, $181.

Milan.— 19 cases electrical material, $1,716.

Mexico.— 12 cases electrical machinery, $1,226.

Newcastle.—2 cases electrical machinery, $300; 3 cases

electrical material, $370.

Rotterdam.— 1 case electrical material, $15.

Riga.—5 cases electrical material, $1,558.

Southampton.—2 cases electrical material, $40.

Tasmania.—53 packages electrical material, $3,310.

NEW INCORPORATIONS.
New Brighton, N. Y.—The New Brighton Electric

Light, Heat and Power Company, of Staten Island, has

been incorporated. The company intends to furnish

heat, light and power for public and private uses. Its

capital stock is $1,000. The directors are William Irving,

Tohn Irving and George Irving, of New Brighton.

TELEPHONE CALLS.
Troy, N. Y.—The Troy Telephone Company, increase

of capital stock from $10,000 to $40,000.

Albany, N. Y.—The Black River Telephone Company

has been 'incorporated. Its general route is to be from

Watertown to Utica, connecting as principal points Car-

thage, Lowville, Boonville and Rome, and as minor

points the villages of Delta, Lee, Lee Centre, West

Branch, Ava Corners, West Sydney, Mohawk Hill, Bry-

on's Corners, Constableville, Turin, Port Leyden, Ley-

den, Lyons Falls, Houseville and Martinsburg. The

capital stock is $25,000. The directors of the company

for the first year are John J. Domser and Philip Domser,

of Lewis, Lewis County; Fred C. Myers, of Sylvester;

C. Caypron and Benedict Gantner, of Leyden, Lewis

County; Homer C. Markham, of Lyons Falls; David
Swancott and Frank Harrington, of Lee.

STREET RAILWAY NEWS.
Brooklyn, N. Y.—South Brooklyn Railway Company.

Capital, $150,000; incorporators: W. B. Cutting, J. F.

Ambrose, J. A.-Murray, all of New York City; D. Ward,
of Irvington.

Chattanooga, Tenn.—The stockholders have author-
ized an issue of $100,000 additional bonds for the purpose
of extending and equipping the Rapid Transit Electric

Railway from Chattanooga to Chickamauga Park.
Toledo, Ohio.—The Toledo & Bay Point Electric Rail*

way Company will build a monorail road to Bay Point,

nine miles from the city, on Lake Erie. They will erectj

a summer hotel and theatre there at a cost of $250,000.
Hampton, Ya.—A company has been organized under

the title of the Hampton Roads Railway and Electric

Company to build a road from Newport News to Hamp-
ton and other points. The company will also build a

plant to furnish electric power and light.

Southington, Ct.—The Connecticut Lighting and Pow-
er Company has bought of the Southington & Plantsville

Tramway Company all of the lathi's property and assets,|

as a result of a special meeting of stockholders. The
meeting elected J. E. Sewell, II. W. Minor and G. E.J

Perry, of Waterbury, and E. II. Mather, of New Britain,

directors, to fill vacancies caused by the resignation of

L. K. Curtis. E. G. Lewis, J. F. Pratt and Stephen Walk-
ley, df this place.

York. Pa.—The York Traction Company has been or-

ganized by Judge W. F. Pay Stewart, Captain William
1 1. Lanius, president of the York extension of the West-
ern Maryland Railroad: William A. Himes, of New Ox-
ford, Pa.; Grier Hersh, president of the York National

I kink; John W. Stcacy, < reorge P. Snyser and George S.

Billmeyer. The new company has purchased the York
Electric Railroad and will- build extensions to Dover,
Weiglestown, Dallastown, Norway Park and other points

in York County.
POSSIBLE INSTALLATIONS.

Alliance, Neb.—This town will soon install an electric

lighting plant.

Freeport, 111.—W. II. Wheeler, owner of the Freeport

water-works, is offering to put in a great electric power
plant to furnish electric power for manufacturing institu-

tions for lighting and for other purposes.

Asbury Park, N. J.—A new electric lighting plant is

contemplated at Asbury Park, N. J., by the authorities of

that place. It will be equipped with three engines and
three dvnamos of seventy lights' capacity; one additional

boiler of 200 horse power will also be required, in addi-

tion to the building, which will be brick and iron. Cost,

$25,000.
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THovel applications of lElectrtc power.

Electric Lights and Fan in Buffet.

Generator Applied to a Car and Truck.

LIGHTING AND REFRIGERATING FROM THE
GAR AXLE.

The method of obtaining light from the car axle has
been frequently explained in technical periodicals. The
desire of the public to travel comfortably, which, of

course, includes plenty of light at all times, has led to the

development of a system by means of which electricity is

generated from a dynamo applied to the axle of the car.

Some of the illustrations will give the reader an adequate
idea, without unnecessary explanation, of how this is ac-
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complished. By the aid of friction pulleys not only is care or consideration than a pair of bearings, which, of
noiselessness secured, but the rate of deterioration is re- course, must be oiled from time to time. Even in this

duced to a minimum and the machinery is readily acces- respect the dynamo will stand a run of five hundred miles

Electric Axle Light and Power Company Generator. Side and. End View.

sible. The generator is protected from external condi- without any attention. The car switch box contains the

tions by its unique design. It is able to maintain a steady apparatus designated as the ammeter, switch and means
pressure of from 32 to 40 volts, which pressure is of automatic control employed for distributing the cur-

Distribution of Light in use in U. S. Postal Cars.

arrived at when the speed of the train approximates ten

miles an hour. The dynamo is self-regulating and self-

exciting, and after having been installed requires no more

rent to the storage batteries and lamps. It also cuts the

dynamo out of circuit automatically when the velocity of

the car falls below ten miles an hour. A peculiarity of
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the automatic switches within the car switch box is the such as any other class of apparatus will receive, these

mpossibilitv of opening them while they are carrying storage batteries will perform their functions for many

Refrigerating Car Using the Ryan System. •

current. In consequence of this there is no deterioration years.

at this point due to arcing. Without reviewing either the The lamps in use on railway ^cars must necessarily be

Distribution of Li^ht in Passenger Coaches. Delaware, Lackawanna and Western R. R.

advantages or faults storage batteries are heir to, it may made to withstand vibration or mechanical wreckage will
be generally stated that with an ordinary amount of care, result in a very short time. A strong, short, unbreakable
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filament for this purpose is secured by using a low voltage
lamp. For this reason thirty volt lamps are employed of

sixteen candle power, and the light obtained from them
is mellow, pleasing and sufficient for all purposes. It

has been generally recognized that there is as much art

required in distributing light as in inventing a device for

producing it. The many dark corners of a car and the

merciless shadows that are cast at night are a source of

great discomfort to a passenger attempting to read. A
practical experience is absolutely necessary in order to

arrange lamps where they will be most effective, and in

this respect the Electric Axle Light & Power Company,
of ioo Broadway, New York City, have fully succeeded.

In addition they equip cars with electric fans, a luxury
fully appreciated on a hot night when the fine coal dust

sifts its way through the smallest crevice in the window.
Immunity from this discomfort and the enjoyment of a

luxurious breeze tends to make travel in railway cars an
unalloyed pleasure.

Strange to say, the power drawn from the ax.e cannot

be measured by ordinary means, as it forms an infinitesi-

mal part of the vast amount of energy impelling the car

along the tracks. It has been estimated to be from one
to two tenths of one per cent, of the total power of the

locomotive. This would mean from one to two thou-

sandths of the total power. Certainly not enough to ap-

preciably affect the speed of the train.

One of the greatest of modern problems is that of pro-

ducing the proper refrigeration in cars carrying perisha-

ble goods. It is not necessary to dilate upon the impor-

tance of an invention which will make a refrigerating car

self-contained and utterly independent of ihe ordinary

ice supply for the preservation of its contents. The
method of packing the car with ice and replenishing it

when occasion requires represented at one time the high-

through arid wastes or hot districts like those found in

the Southern States, Mexico and Central and South
America. Ice cannot even be supplied along the route,
and not enough can be carried in the car to tide over a

Car Switch-Box.

lengthy run. The system employed by the above com-
pany, called the Ryan system, meets all these difficulties.

Cold, dry, desiccated air is employed, the properties of

which for the preservation of perishable articles are gen-
erally recognized by the highest authorities in the science

Distribution of Light in Drawing Room of Private Car.

est state of the art. Now the mere fact that the car has of refrigeration. Dynamos are attached to the axles and

to be opened for such a purpose renders this a questiona- the current utilized for supplying the motive power con-

ble method. The imagination of the reader can be exer- sumed in operating the mechanism producing the cold

cised in forming a plan to supply ice to cars running air. In addition, storage batteries are installed in each
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UTILIZING WASTE PRODUCTS.
The comments of students of municipal economics have

been directed along such lines of late that public attention

has been called to some of the theories advanced by them.

The demand for the municipal ownership of electric light

plants, of gas retorts, and of some few other departments

forming necessary adjuncts to the city's comfort, has been

voiced by many of the leading dailies. Strange to say,

the furore created in England over the utilization of waste

products, particulartly garbage, for electric lighting, has

not reached these shores. The vast resources of the

United States, its enormous coal mines of seemingly in-

exhaustible supply, and its great forests, certainly affect

the population at large in allowing much that might be

saved to go to waste. In Paris, in fact, in France, noth-

ing is wasted, and to a large extent this idea is faithfully

followed out in the majority of European provinces. In

America alone, however, things are considered useless

when they have passed that stage of usefulness for which

they were originally intended, and, in consequence of

this, much of the waste above referred to takes place.

Dr. William Calver, of Washington, D. C, has been
deeply interested in the waste of power daily occurring

through lack of a device to utilize the radiant heat of the

sun. He built a machine, consisting partly of mirrors, by
means of which he has been able, on the coldest days of

AUTOMOBILES FOR POSTAL SERVICE.

It is interesting to observe the various comments made
upon the future of the automobile by the daily and secu-

lar press. It is destined to occupy a place in tne minds of

the public that will cause it to De regarded in the same
light as any of the necessary inventions in use to-day of

modern or ancient origin. The demand so far has pro-

ceeded from those engaged in mercantile pursuits ; the

dry goods store and various other large retail establish-

ments hnd it advantageous in many respects. For cab

work it is already a success, and a large percentage of or-

ders have come in from private individuals with time

enough on their hands to tnink of engaging in this new
form of amusement, namely, automobile driving. The
great multitude, however, are not in a position to enter-

tain these ideas, although fully alive to the obvious ad-

vantages of the automobile, in France the Government
uses tne automobile for transporting mail, and, according

to a contemporary, has recently ordered fifty heavy wag-
ons, each equipped with nine horse power gasolene en-

gines, for the purpose of carrying mail in the Soudan.
First Assistant Postmaster Heath seems to think that the

automobile mail wagon for the purpose of collecting mail

from the street corners in bulk, as well as adding to the

frequency of the collections, will greatly facilitate business

transactions and probably add to the amount of corres-

pondence. He estimates that at present the government
is paying more than $400,000 to letter carriers and to

sub-contractors allowing the government to use their

horses and wagons. It looks as though twice this sum
would be more than sufficient to equip a plant for this

very purpose with automobiles.



46 THE ELECTRICAL AGE [Vol. XXV. Ma. 6

car which will keep the refrigerating apparatus in opera-
tion independently for at least three days. The tempera-
ture is maintained at about forty degrees Fahrenheit,

though as great a cold as twenty degrees above zero can,

if necessary, be produced and maintained. These cars

are without hatches in the roof. There are no ice boxes
and no drip of salt brine. The weight of the entire plant

does not exceed three thousand pounds, whereas the old

system means from eight to twelve thousand pounds total

dead weight. The old system of supplying ice cost from
fifteen to twenty dollars per car per thousand miles. The
Ryan system, with little or no cost for maintenance, does
not average over twenty-five cents per thousand miles per

car.

Recently a party of electrical experts and representa-

tives of the press took a lengthy trip in the special Pull-

man car "Olivette," equipped by the above company.
This car travelled from New York to New Orleans and
return and passed through some of the most important
cities in the Union, including Philadelphia, Baltimore,

Washington, Cincinnati, Louisville, New Orleans, At-

lanta, etc. In this car light and refrigeration were ob-

tained solely from the car axle. The test of the refrigera-

tion car extended from Montgomery, Ala., to New Or-
leans. It is hardly necessary to state that the trip was in

every way successful and represented a thorough test of

the system. The gentlemen enjoying this unique expe-

rience were the following: T. E. Niles, managing edi-

tor, the Mail and Express ; D. A. lvimbark, chief elec-

trician the Pullman Company
;
Joseph R. Ellicott, general

manager the Standard Brake Company; H. M. Littell,

consulting engineer ; David Ferguson, New York World
;

Maurice Barnett, electrical engineer; Robert N. Burnett,

New York Commercial ; Eads E. Schmidt, secretary,

Electric Axle Light and Power Co.
; John T. Dickinson,

general agent, Electric Axle Light and Power Co.
; J. F*

Kelly, private secretary.

The Consolidated Railway Electric Lighting & Equip-
ment Co. has made the following proposition to holders

of Electric Axle stock : The holder of each share of

Electric Axle Light & Power stock, all assessments paid,

will receive sixty-seven per cent, of the par value of his

holdings in full-paid, non-assessable shares of the Con-
solidated Railway Electric Lighting & Equipment Com-
pany. The majority of holders of Electric Axle stock

have tendered their shares for the new stock at the above
terms, the limitation of time expressed being Feb. 3, 1900,

3 P. M.

A NEW APPLICATION OF ELECTRICITY.
We are pleased to note that our old friend, C. H.Water-

man, after many years of patient labor, has succeeded in

enameling bricks, tiles, etc., by the use of electricty. He
has obtained patents for this process in this country and
also in foreign countries and organized the Electric

Enameling Company, of 203 Broadway, New York City,

obstacles encountered in attempts to successfully enamel
blue clay or mud bricks have been entirely overcome by
this novel process. Builders will appreciate the immense
practical advantages possessed by the above method over
the ones hitherto in vogue.
The operation of the enameling process is as follows

:

The bricks are carried beneath a carbon plate heated to
incandescence, on a small electrically propelled car, as
shown in the patent sketch accompanying this article.
The vivid incandescence of the carbon immediately
causes the enamel to flow evenly and in a uniform layer
over the surface of the brick or tile, though without in the
least affecting the physical condition of the brick. In
consequence of this improvement bricks need not be
placed in a kiln or oven to be enameled, nor is there any
time consumed in waiting for the brick to heat before the
enamel flows. The direct application of heat, as it were,
to the enamel upon the surface by this new electrical
method wonderfully increases the speed with which this
operation is performed.

Uecbnical IRotes.

THE PRACTISE £)F MEASURING THE CAPAC-
ITY OF A CONDENSER.

The illustrations show the connections required for
measuring the capacity of a condenser. The condenser
C, which is represented by two thick strokes, will become
charged when the lever of the discharge key is depressed
against the lower stop C, for now the left hand of the
condenser will receive a positive charge from the battery
by the combination QOB, and the right hand pole will

receive a negative charge by the connection hcNB. The
key being at this charge position, the galvanometer is set
to O, and when the observer is ready to take +he reading,
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Electric Enameling Furnace.
»

to work the patents here. The rapidity of this process

and the improvement which bricks, tiles, etc., undergo
will considerably cheapen the price of enameled bricks,

for which there is an ever-increasing demand, and we feel

assured that Mr. Waterman and his associates will meet
with deserved success. The hitherto unsurmountable

Connections of a Condenser Test.

the discharge should be caused by depressing the key at

once. When this is done the poles of the condenser are
placed in metallic communication by the circuitQPGHdh,
and the sudden rush of electricity through the galvano-
meter causes the kick which has to be noted. Whilst the
galvanometer is returning to rest the condenser should
be short circuited by the key K second in order to get
rid of any residual charge that may remain. Before again
depressing the lever the short circuit key above noted
should be opened. After the observation of the discharge
has been repeated several times the condenser C is re-

placed by the second one and the processes are repeated.
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TURBINES FOR ELECTRIC LIGHTING.
It is surprising to realize the immense progress made

among manufacturers of turbines since the recent devel-

opment of the electric light and power industry in the

United States. The water turbine and electric generator

are eminently adapted to each other, due to the fact that

each possesses a high natural efficiency. The efficiency

of a water turbiner according to the average obtained

from a series of exhaustive tests, obtains a maximum of

London.—26 cases electrical material, $2,022.

Liege.—2 cases electrical material, $200.

Mexico.— 158 cases electrical material, $6,944.
Marseilles.—35 cases electrical material, $1,353.
Nova Scotia.—2 cases electrical machinery, $188.

Newfoundland.—6 cases electrical material, $123.
Puerto Rico.—13 cases electrical material, $449.
Peru.—20 cases electrical material, $323.
Southampton.—52 cases electrical machinery, $1,101.

Turbine Ready for Belt Driving.

over eighty per cent. On the other hand, the generator

exceeds ninety per cent, in efficiency. The utilization of

water power which would otherwise go to waste therefore

places in the hands of the enterprising promoter a net

quantity of energy equal to seventy-five per cent, of the

actual horse-power of the stream. The construction of

large turbines for driving several large generators is

shown in the illustration. Six dynamos can be driven

separately by an outfit of this description.

^Business 1Rew3.

SPECIAL EXPORT COLUMN.
TOTAL AMOUNT OF ELECTRICAL EXPORTS

FROM NEW YORK CITY FOR WEEK
ENDING FEB. 3, 1900, $95,649.

New York, N. Y., Feb. 3, 1900.—The following were
the exports of electrical material from the port of New
York during the week just ended:
Antwerp.— 14 cases electrical material, $1,561.

Argentine Republic.—179 cases electrical machinery,

S 13,441 ; 59 cases electrical material, $2,924.

Amsterdam.—7 cases electrical machinery, $1,200.

British West Indies.— 197 cases electrical machinery,

Si 1,245 ! 2I cases electrical material, $606.

British East Indies.—3 cases electrical machinery, $605.

Brazil.—-250 cases electrical material, $9,143.
Bremen.— 1 case electrical material, $50.

British Guiana.—12 cases electrical material, $200.

China.—25 cases electrical material $523.

Central America.—40 cases electrical material, $1,319.

Chile.

—

2.2 cases electrical material, $1,082.

Ecuador.—5 cases electrical material, $34.

French West Indies.—2 cases electrical material, $42.

Frankfort.— 1 case electrical material, $25.

Glasgow.—27 cases electrical material, $708; 12 cases

electros, $265.

Glasgow.—4 cases electrical material, $495.
Havre.—75 cases electrical machinery, $3,717; 205

cases electrical material, $30,986.

Japan.— 10 cases electrical material, $1,799.

Siam.—44 cases electrical material, $240.
Trieste.— 14 cases electrical material, $356.
U. S. Colombia.—13 cases electrical material, $103.
Venezuela.—29 cases electrical material, $277.

NEW INCORPORATIONS.
Boerne, Mo.—Boerne Electric Light and Power Com-

pany; capital stock, $4,000; incorporated by A. H. Da-
vidson, F. W. Wassenich and C. C. McFarland.
New York City.—The Acme Electric Company, of

New York City. To manufacture electrical apparatus.
Capital, $25,000; directors: George H. Crosman and
Louis A. Jackson, of New York City.

Kankakee, 111.—Kankakee Heating, Lighting and
Power Company, Kankakee; capital, $5,000; furnishing
light, heat and power; incorporators: H. A. Magruder,
R. G. Risser, W. Frith, Jr.

Newton, N. J.—Sussex County Gas Company; gas and
electricity; capital, $75,000; incorporators: J. H. Avery,
O. Congleton, both of New York; H. G. C. Thompson, of

Cranford.

Portland,' Me.—Algonquin Electric Brake Company
has been organized at Portland for the purpose of dealing

in electrical brakes, with $100,000 capital stock, of which
is paid in.

Kansas City, Mo.—Kansas City Electrical Wire Sub-
way Company. Telegraph and telephone business. Capi-

tal, $20,000; incorporators: J. Moore, F. Hagerman, A.
R. Dillon, E. A. Lawler, O. Hochland, all of Kansas City.

Trenton, N. J.—The Consolidated Railway, Electric

Lighting and Equipment Company, with a capital of $16,-

000,000, has been incorporated. The company is empow-
ered to make use of electric light and power, and also to

manufacture gas.

Greenfield, Mass.—The Greenfield Electric Light and
Power Company has organized by the choice of these

directors : Joseph W. Stevens, J. H. Sanderson, N. S.

Cutler, F. O. Wells, F. E. Wells. F. E. Wells was elected

president, Captain Fred E. Pierce auditor, C. H. Kieth
clerk, and Andrew J. Doolittle treasurer.

Dover, Del.—The Secretary of State has granted a

nothing
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charter to the People's Light, Heat and Power Company,
with an authorized capital of $2,000,000. The incorpora-

tors are Jay Cooke, Silas Petit, Victor Conkelin and Thos.

Deegan, otPhiladelphia, and James Megary and Peter J.

Ford, of Wilmington, and that city will probably be the

first in which the company will operate.

Nashua, N. H.—The Blodgett Estate Heat, Light and
Power Company, with a capital of $30,000, has filed arti-

cles of incorporation. The home office of the company
is in Nashua, but it will carry on business in Boston. The
incorporators are Warren K. Blodgett, of Cambridge,

Mass.; Edward E. and William A. Blodgett, of Brook-

line ; Stephen H. Blodgett, of Lawrence, and Charles J.

Hamblett, of Nashua.
TELEPHONE CALLS.

Farmington, Mo.—Farmington Telephone Company.
Operate telephone line. Capital, $5,000; incorporators:

Mrs. Anna C. Weber, T. P. Rigg, Edna Rigg, W. M.
Harlan, M. P. Cavce, all of Farmington.

Highland Mills, N. Y.—The Highland Telephone

Company, of Highland Mills, Orange County, to conduct

a telephone system in Orange, Delaware, Ulster and other

counties; capital, $2,000; directors: J. W. Cummin, of

Cornwall, and W. S. Russell and Henry M. Fitch.

Albany, N. Y.—The Emergency Telephone Call Com-
pany of America has been incorporated, with a capital

stock of $50,000, to operate a system of telephone and

messenger calls, to publish a directory of subscribers and

establish necessary agencies. The company will begin

operations in New York City, but will hereafter extend

its business to other cities throughout the United States.

The directors are Albert Randolph, William A. Butler

and Frank A. Peteler, of New York City.

STREET RAILWAY NEWS.
Pittsburgh, Pa.—Pittsburgh Southern Street Railway

Company; capital, $25,000.

Millviile, N. J.—The Millville Traction Company has

niade application to the Millville City Council for per-

mission to extend its line to Vineland.

Allentown, Pa.—A movement is on foot looking to the

consolidation of the interests of the Allentown &: Kutz-

town, Kutztown & Fleetwood and Kutztown & Reading

electric railway companies.

Columbus, Ohio.—Lancaster & Newark Traction

Company. Operate a street railway. Capital, $25,000;

incorporators: E. Rowles, F. S. Monnette, E. Kibler,

VV. l.>. Guilbert, S. B. Campbell.

Massena, N. Y.—The Massena Electric Street Railway

Company has called a meeting of the stockholders for the

purpose of increasing the capital stock from $100,000 to

$125,000.

POSSIBLE INSTALLATIONS.

La Crosse, Wis.—The proposition to construct a mu-

nicipal electric light plant was carried almost unanimors-

ly at the recent election. The work will be begun at once.

Indianapolis, Ind.—A project for a gigantic power

plant that will furnish power to a large number of indus-

tries under one roof is being pushed by a sub-committee

of the Manufacturers' Club, of which H. E. Kinney is

chairman. A company is being formed to be known as

the Power Building Company, with a capital stock of

$300,000, divided into shares of $50 each. The board of

directors comprises local capitalists. Articles of incor-

poration have been prepared.
PERSONALS.

Prof. Reginald A. Fessenden has resigned his chair in

the electrical engineering department of the Western

University of Pensylvania to accept a position in the Sig-

nal Department of the U. S. Weather Bureau, at Wash-

ington, D. C. Prof. Fessenden is the well known insula-

tion expert and has lately attracted widespread attention

through his experiments in wireless telegraphy, rivalling

the fame of Signor Marconi.

NEW YORK NOTES.
THE SPRAGUE ELECTRIC COMPANY has con-

tracted to furnish and install complete, for the Plymouth
Cordage Company, two 75 Kw. direct connected generat-
ing sets, each consisting of a 14x14 Ames engine and a 75
K. W. split pole generator. The comany has also received
an order for two K.W. generators to be used in the works
of the Whitehall Portland Cement Company, at Ce-
menton, Pa. One of the Sound steamboat companies
ordered a Lundell generator to furnish 250 lights for one
of its steamers.

THE EMPLOYEES of the New York Electric Equip-
ment Company will give their initial reception at the
Murray Hill Lyceum, 34th St. and 3d Ave., on Friday
evening, Feb. 16th.

REMOVAL NOTICE OF J. H. BUNNELL & CO.

The entire building at No. 20 Paik Place, New
York City, has been leased by J. H. Bunnell & Com-
pany, who desire larger quarters and better facilities

for transacting their business. This building is sup-
plied with all modern improvements, including freight
and passenger elevators. It is commodious and well-

lighted and is situated between Broadway and Church
Street. In addition to the sub-basement and basement
there are five floors which are being thoroughly
equipped with the necessary fittings f.-r the transac-
tion of their constantly growing business. J. H Bun-
nell & Compsny are one of the oldest and largest

electrical supply houses in the United States. Of the
old firm Mr. Chas. McLaughlin is the only surviving
member and is now the executive of the present new
concern. Through the untiring effort of Mr. Mc-
Laughlin the original firm was founded and sustained;

the business policy he defined being the course pur-

sued up to the present time. Each added year has
meant additional success and the prospects of this

firm's future, through the guidance of Mr. McLaughlin
are brighter than ever before. The new concern is

provided with efficient help, thus insuring speed and
accuracy in filling orders. All the friends of J. H.
Buunell & Company are requested to call and see

them at their new establishment which, they feel sure,

will be able to supply sufficient accommodation for

their present needs.

MR. J. S SPEER, general manager of the Speer
Carbon Company, of St. Marys, Pa., is in town this

week and reports an exceedingly strong business.

During the four months following the organization of

the Company their business has increased beyond
their most sanguine expectations. They manufacture
everything in carbons for electrical purposes. Mr.
Speer has closed a number of fine orders in the East.

WESTON STANDARD

ILLUMINATED DIAL

STATION
INSTRUMENTS.
THESE INSTRUMENTS are

based upon the same general
principle and are just as accurate as
our regular Standard Portable Di-
rect Current Voltmeiers and Am-
meters, but are much larger, and
the working parts are inclosed in a
neatly designed dust-proof cast-

iron case, which effectively shields

the instruments from disturbing

influences of external magnetic
fields.

WESTON ELECTRICAL INSTRUMENT CO.

114-120 William St., Newark, N.J,, U. S. A,
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Ube XTelegrapb.

Telepantograph Transmitter.

THE TELEPANTOGRAPH.

The "telepantograph,*' the invention of R. Greville-

Williams, may be described as an electrical instrument by
means of which a drawing letter, photograph, shorthand,

diagram or other graphic matter can be automaticlly tele-

graphed to an distance to which an ordinary telegram can

be sent through the medium of one wire.

When you desire to send a message all you have to do
is to write it, draw it, or have it photographed on to a thin

metal sheet, and place this in the transmitter. You then
simply turn a switch, and the inscription, whatever it may
be—drawing, photograph or letter—is automatically re-

corded by the receiver at its destination on paper, wood,
metal, etc., as desired.

If the message is to be received on paper, the receiving
instrument will print two copies or more at the same
time ; and thus undisputed records of all messages are

obtained and can be used for future reference. Should a

large number of copies of the reproduction be required,

the receiver will engrave it directly on copper, zinc, etc.,

instead of writing it on paper, and in this way thousands
of copies can be printed from the plate. In this case the
marker or receiver is replaced by a graving tool and the

paper by a sheet of metal.

The letter or drawing to be transmitted is written or
drawn on a sheet with a specially prepared ink and as soon
as this ink is drv the instrument mav be started. When
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the message arrives at the receiving station it is complete.

The ink made use of is a compound of gelatine and a

bichromate and is covered by patents taken out several

years ago in Great Britin, Germany, France, Russia, Aus-
tria and the United States.

A decided advantage of the telepantograph over some
of the other systems of transmitting pictures, recently

brought out, is that the process invented by R. Greville-

Williams is a mechanical one, requiring no chemical man-
ipulations and consequently no loss of time.

The West-End, a London publication, refers to the

telepantograph as follows :

"We may imagine in the future each post office will

contain a telepantograph, which would be placed beside

the ordinary telegraph instrument and switched on to the

same wire used for ordinary telegraphing. On the du-
plex system now in use, the two machines could be
worked on the one wire at the same time without in any
way affecting their respective messages. The cost of news
can be greatly reduced if telegraphing in shorthand be re-

sorted to, for a message written on the metal sheet in

shorthand is as easily transmitted as one in which words
are used."

Commenting on the field of usefulness of Mr. Greviller

Williams' invention ,the paper quoted above says :

"That the telepantograph will prove of great value in

many different ways cannot be doubted. We have space

to hint at only a few of them. The special correspondent
of a newspaper will be able by its aid to send to the nrint-

graph wire goes, there the telepantograph will find a
sphere of action.

Picture Received on the Telepantogiaph.

"Pictures of some great battle in Egypt, China, or any
nart of America ronlH Hien be sent by war artists, and the

Telepantograph Receiver.

ing office, sketches, diagrams, photographs, etc., of events reader would find in his evening paper sketches of a bat-

happening in all parts of the world, for wherever the tele- tie fought but a few hours before. All this seems to point
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to the fact that the newspaper of the future will be much
more profusely illustrated than is the journal of to-day;

in our daily paper we shall then find photographs,

sketches and pictures illustrating events that took place

in all the four qurters of the globe but the day before.

"To the detective and police force the telepantograph

rill prove a serviceable ally, for in the event of a convict

being "required.
-

his counterfeit presentment could be

telegraphed all over the country so that however quickly

he might arrive at a port with the intention of taking ship

to some foreign part, his picture would be there before

him and he would be at once recognized and captured."

As regards the practicability of this method of trans-

mitting pictures and messages it is stated that many tele-

graphic experts in England are of the opinion that with

the telepantograph practical results have been produced
never before obtained.

organ-blowing outfits in churches with great success. The
motor is always ready for the current, and a turn of the
switch sends the current through it. This can be con-
trolled by the organist, who thereby dispenses with the
organ boy, whose laborious and sometimes painful duties
were not in harmony with the place of worship on the
Sabbath day. The organ blower is supplied with an
automatic device which governs the speed in such a man-
ner that only the amount of wind required at any given
moment is stored up. If through any sudden call upon
the keys, such as might occur in playing heavy cadences,
the air is apt to be suddenly utilized in full, the motor will

quickly speed up and supply the wind required. Under
ordinary conditions the speed of the motor is constant
and the amount of wind stored pretty nearly uniform,
but should the organist cease playing or descend to the
pianissimo the motor responds to his efforts and the sup-

Ancient and Modern Methods in Organ Blowing,—From the Boy to the Electric Motor.

novel applications of Electrtc [power.

ELECTRICITY IX THE CHURCH.

Wherever personal comfort is considered, or, as the text

implies in the illustration, "the old order changcth, giv-

ing place to new," electricity is employed. One of its

most interesting and novel applications is its use for or-

gan blowing. The Sprague Electric Company, of 527
\Y. 34th St.. Xew York City, have installed many of their

ply of wind is reduced. This device is connected to the
part of a bellows most accessible, shaft, handle or wheel,
thus dispensing with unnecessary connecting devices.
The outfits are manufactured in sizes ranging from one-
quarter to five horse power, and after being installed

cause little or no trouble. They are superior to gas en-
gine outfits, as no water or gas is used, and the chance of

accident is therefore reduced to a minimum. A list of

the prominent churches using these outfits will be given
to those interested and writing for further information.
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Hecbnical Botes.

IN THE REPAIR SHOP.

A varieety of difficulties present themselves to the tech-

nical student in the way of faults in completed machines
or defects that eventually develop and necessitate repair.

length. Otherwise sections would develop voltages a lit-

tle higher in one case than in the other. In multi-polar
generators faults often arise due to either the field being
unbalanced one pole piece possssing more magneto-mo-
tive force than another or having a lower permeability,

etc., without preparation having been made in the wind-
ing of the armature to obviate the inevitable consequences
issuing therefrom. In cases where the field is unbalanced

-N

Armature During the Process of Rewinding.

In various classes of machinery, such as car motors,

street railway generators, direct current generators in

private plants and power stations, these faults appear
under different guises and are due to varying causes. In

some cases, for instance, where the magnet rests upon the

base plate oil collecting there will work its way up into

the windings, ultimately carbonize and cause a burn-out

or severe ground in that limb of the magnetic circuit.

a series or wave winding should be used on the armature.

A fault which frequently develops in machines having
toothed armatures is heat at the pole piece and in the

armature piece. It is due to a lack of proportion between
the air gap and the width of the slot. The only remedy,
if the heat is excessive, is to bore out the field to a larger

diameter. The proportions best to observe are one to

three or one to four, comparing length of air gap with

Making Commutators.—Scene in an Electrical Repair Shop.

This is a failing apt to occur in the inverted horse show
type unless the flange is elevated above the base plate

from a quarter to one-half an inch. In the armature dif-

ficulties arise due to a lack of balance in the winding.

Not only must the same weight of wire be placed in the

same slot of a toothed armature but the total length of

wire in any given section should be situated the same as

that of any other section and be of exactly the same

width of slot in armature core. Sparking at full load fre-

quently develops in machines possessing excellent me-

chanical design but deficient in an important detail.

Sparkless commutation in dynamos largely depends upon
the relations existing between the pole tip and the length

of the air gap. Unless the air gap is long enough spark-

less commutation is impossible at full load. The ampere

stream in armatures or the full current flux and the length
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consequence that the distance over which intelligent

transmission was possible exceeded one hundred miles.

This in itself is an enormous distance when we consider

the means employed; merely a ripple in the ether, and a

delicate electric nerve miles away waiting to respond to

it. Attention must therefore be drawn to the coherer,

which seems to lack the requisite delicacy necessary for a

greater range of communication.
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transmission of energy without wires. It was a broad
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) Electro- conditions leading him to believe in the practical possi-

FREDERicK STRANGE KOLLE, M. D., \ Therapeutics. bilities of his ideas. It is well known to those familiar
— with vacuum tubes through which heavy potentials oper-
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THE ELECTRICAL AGE PUBLISHING COMPANY, pending upon the exhaustion and the pressure applied
Seventh Floor, World Building, at the terminals. It is not within the realm of pure specu-

NEW YORK. lation to fancy a gigantic tube, exhausted of air, carrying
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a large percentage of the energy of a great generator.
NEW YORK, FEBRUARY I7, 1900. Continuing this idea, an increase in the longitudinal di-— mensions of the tube does not in an way vitiate the ex-

CONTENTS' periment, either as regards the amount of power to be

editorials transmitted or the phenomena attendant upon that par-

wireieas Telegraphy Across the Atlantic 59 ticular application of the current. Carrying out this idea
tae telegraph. along other lines, it is, in the opinion of Tesla, possible
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to transmit large quantities of power through the upper

Electricity in the church 51 media ', m other words, through the rarer portions of the

technical notes. atmosphere, the power supplied proceeding from a high
in the Repair shop 52 frequency generator connected to a transformer, one pole
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air by an aerostat with a duplicate apparatus situated
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away
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the generator, of course, being unnecessary

business news. at tms position. By this means currents of extraordinarily

special Export column 55 high frequency and potential, generated in the dynamo,
New incorporations 55 pass through the earth and through the rarer portions
street Ruiway News 56 f the atmosphere and complete a circuit through the

wTork sotes 06 transformer at the distant point. The secondary of such a
— device would, of course, convert the original pressure by

a natural process of transformation to a lower and more
\\ IRLLLSS ILLLGRAPHY ACRObb itih, useful one, which would serve any commercial purpose

ATLANTIC. to which it is generally applied. On the basis of this idea,

which is not founded upon purely theoretical considera-
The latest news from the West is that Nikola Tesla tion, wireless telegraphy over enormous distances, such as

proposes to telegraph without wires from New York two or three thousand miles, is not as formidable a prop-
to Paris. In other words, it seems as though the present osition as at first appeared.
Marconi system will be outdistanced by the future Tesla

system of wireless telegraphy. It might be interesting, According to Mr. Tesla, or at least, a Denver news-
aside from speculation, to consider the conditions under

whicg eg him . , (T ^^ cQme tQ Colorado for
vhich wireless telegraphy over great distances becomes my heakh but tQ leam the effect of dfy ^ and Hgh aW _

tu'des upon a machine I have perfected. The beauty of

my machine is that it can transmit power over several

thousands of miles without wires. Now the Marconi sys-

tem is useless at distances of more than one hundred
miles. Any operator can read the message in transit by
the Marconi system. It is impossible to do this with my
machine. I expect to send messages to Paris during the

Fair." It seems as though the idea of Tesla is based upon
the apparatus described above, which, installed at New

Prof. Oliver Lodge delivered a lecture on this subject

in Glasgow, before the Glasgow Association. He stated that

tnere was a wonderful similarity between signalling by
flashlight and wireless telegraphy. He likened the elec-

trical discharge from the vertical wire to an impulse along
the thong of a whip, whereby a great disturbance or whip-
crack is communicated to the air in the one, to the ether

in the other. Little or no reference was made to other

facts of more vital importance, namely, the actual limita-

tions of wireless telegraph apparatus from a practical

standpoint. If a discharge between the knobs of a coil

may be likened to the appearance and disappearance of a
shaft of luminous energy sent out by a search light, then
it would seem that the larger the coil and the heavier the

discharge between the terminals of the coil the greater

the reach of the instrument. Some of the largest coils

in existence have been used of late for wireless telegraph-
ing, and it has not been noticed in any case of scientific

York, with a receiving device at Paris, amounts to no
more and no less than a long distance power transmission

plant, the two conducting wires being the rarer limits of

the atmosphere and the earth itself. It is well understood
that the practical accomplishment of this would immedi-
ately sweep away all doubts in the minds of the more
conservative engineers, but we may add that progress
has been making startling leaps in the last quarter of a

century and a revolution in telegraphic, telephonic and
power transmission methods may be but one phase of this

great change.
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of the air gap bear a relation such that provision is made
at the outset for sparkless commutation. These relations

are well expressed in "Dynamo Calculations," by Alfred

E. Wiener. Proprietors of repair shops have experienced

considerable difficulty in trying to remedy this fault, be-

lieving it due to a ground located in the armature. If,

Hmong tbe Societies.

NEW YORK ELECTRICAL SOCIETY.
The two hundred and third meeting of the New York

Electrical Society will be held at the College of the City
of New York, Twenty-third Street and Lexington Ave-

n --

Toothed Armature About to be Wouud.

after testing out, the sparking of the commutator at full

load is still in evidence the details of construction must be

carefully reviewed and a preliminary calculation gone

through for the purpose of locating the seat of the trou-

ble

In repair shop practice in which the stripping of arma-

tures for the remedy of grounds and short circuits and

the repair of commutators occupies the majority of the

time it will be noted that in nine cases out of ten failures

in dynamoes are due to a series of ordinary troubles.^ In

a small volume entitled "Diseases of Dynamos, by

Crocker andWheeler, many of these failings are spec-

ified and made clear to the reader. In the illustrations are

shown armatures in the process of rewinding, the manu-

facture of commutators and toothed armature prepar-

atory to winding.

A. METHOD FOR DETERMINING THE RESIST-

ANCE OF ELECTROLYTES.
This~new method has recently been worked out by

Parker C Mcllhiny (vide Journal of the American Chem-

ical Society, Vol. 20, pages 206-209), and whilst not so

accurate as that of Kohlrausch, is of advantage for mak-

ing many readings in a short space of time. It consists

in determining by galvanometer, preferably a DArsoval,

the potential difference between the ends of a known re-

sistance placed in series with the resistance to be deter-

mined The current is suplied by a gravity batttery, and

before' passing through the electrolyte, it is transformed

into an alternating current by means of a rotary pole

chancer, but the current passing through the known re-

sistance is direct. When a current passes two resistances

in series, the fall of potential in each of them is propor-

tional to its resistance.—Ex.

nue, on March 2 at 8 P. M. A. R. Ledoux, M. S., Ph. D.,

will lecture on "Copper from the Ore to the Wire Bar."

patents.

WEEKLY ELECTRICAL PATENT RECORD.
PATENTS ISSUED FEB. 6, 1900.

Complete descriptions and drawings of any patent men-

tioned below will be sent on receipt of ten cents.

642,570. Underground electric railway ; W. J. Banner

and H. Emmel, Johnstown, Pa.

642,589. Dynamo-driving mechanism ; Robert M.
Dixon, East Orange, N. J.

642,599. Dynamo-electric machine ; Henry Geisenhoe-

ner, Schenectady, N. Y.—A laminated core for electric

machines in which the end laminae are provided with

strengthening ribs.

642,615. Dynamo-electric machine; C. W. Kragh,

Madison, Wis.

642,263. Hanger for electric lamps ; William F. Mur-

phy, Iowa City, Iowa.

642,627. Electric-lighting system ; Armand C. Prucker,

Hanover, Germany—The inventor claims, in a system of

electrical distribution, the combination with a source of

current connected with main and compensating conduc-

tors, the compensating conductor being grounded, of an

incandescent electric lamp having one terminal con-

nected, or adapted for connection, with a main conductor,

a switch included between the said main conductor and

the said terminal, the other terminal being grounded.

642,648. Portable electric lamp ; George W. Van Du-

zer, Hackettstown, N. J.

642,663. Means for generating ozone electrically.

Charles G. Armstrong and William D. Neel, Chicago.
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042.674. Electrical recording apparatus ; Hugh L. Cal-

lendar, Montreal, Canada.

642,697. Electric track for receptacles ; Charles Hutch-

inson. Arlington. N. J.

642.737. Electric railway : Bonnet, Paufique & Liniere,

France—In a closed conduit system for electric railways

a car having a magnetized bar and an energizing coil

for imparting additional magnetism to said bar, the coil

being in series with the motor and receiving the full cur-

rent passing to the motor.

642.738. Electric cable for high-tension currents ; Chas.

Borel, France.

642.804. Electrically igniting lamps ; Robert Scheiber,

Germany—The wick of the lamp is ignited by lowering

an igniting spiral upon the wick and then raising it back

to its normal position.

642,809. Telephone switchboard; Ernest E. Yaxley,

Chicago.

642.825. Socket for incandescent lamps ; William Get-

ting, Pittsburg, Pa.

642.826. Carbon for electric arc lights
; John T. Rob-

inson. Xew York—The process ~of treating carbon elec-

trodes for improving their quality, which consists in soak-

them bodily in a compound solution obtained by subject-

ing talcous asbestos to the dissolving action of a solution

of caustic alkali.

642.844. Push-button for battery-indicators ; Gustavus

Heidel. St. i^ouis,. Mo.
642.848. Railway signal mechanism ; Samuel S. Neely,

Pierron, 111.

642.849. Electrical massage instrument; Edmund T.

Otto, Jersey City—The invention consists of an electrical

massage instrument having a pair of current-applying

rollers, mounted on the same axle, but electrically insu-

lated, the rollers being electrically connectetd to the wind-

ing of an induction coil carried in the instrument.

642,859. System of electrical distribution ; Henry P.

\\hite, Kalamazoo, Mich.—A phase-displacer for use in

an alternating-current circuit, consisting of a plurality of

parallel coils corresponding to the number of circuits to be

acted upon so that the amount of resistance and induction

shall be equal.

642,869. Controlling means for spark-generators;

Homer N. Xotsinger, Pendleton, Ind.—A spark-gene-

artor consisting of a generator, a speed-controlled gov-
ernor operated by the generator-shaft, and means oper-

ated by the governor for intermittently moving said shaft

out of and into connection with a driving means.
642.880. Connection-register for telephone lines ; Chas.

E. Scribner, Chicago.

642.881. Toll-collecting apparatus for telephone pay-

stations ; Chas. E. Scribner, Chicago.

642,911. Electric lamp support; Harry Long, Green-
town, Ind.

642.913. Electric alarm try-cock; Stephen M. Math-
ews, Toronto, Canada.

642.933. Electrolytic reparation of zinc from zinc

oxid ; Steinhart, Vogel and Fry, London, Eng.
642.934. Telephone instrument; Frederick A. Swan,

Boston.

642,953. Electric battery; Blumenberg 61 Overburg,
Xew York.

642,982. Mouthpiece for telephone transmitters ; Geo.
B. Hart and Francis W. Milligan, Rochester, N. Y.—

A

mouthpiece provided with a removable frame supporting
a disinfectant.

642,995. Electric connecting device for lamo-holders,
wall-plugs, etc. ; Chas. Menges, Xetherlands.

643,000. Brush holder; Patrick O'Shaughnessy, New
York—A bracket having one or more brush-clamps
mounted thereon, there being a sliding contact between
the clamp and the bracket, and a lock-nut for graduated
adjustment of the contact between the bracket and the
clamp.

643,012. Process of producing material suitable for

electric insulation or other purposes ; Arthur Smith, Eng.
—The process consisting in mixing acetic paraldehyde
with methylated spirit, carbolic acid and methylated spirit

which has been saturated with hydrochloric-acid-gas,

and molding.

643,018. Utilization of Hertzian or similar radiations

and apparatus therefor; Louis H. Walter, Eng.—The in-

ventor claims in apparatus for the utilization of Hertzian
or similar radiations in the form of a codal signal, of a
safety device comprising a movable member, a fixed mem-
ber, a local circuit between such members, means actuated
by the receiving apparatus for bringing the movable
member into contact with the fixed member when a codal
signal is received and for releasing it when a false signal

is given, and means for returning the movable member
to its original position when released.

643,066. Alternating-current motor; Walter Langdon-
Davies, Eng.

643,087. Electric generator for sparking apparatus of

gas-engines ; Daniel Drawbaugh, Eberly's Mills, Pa.

—

An armature for magneto-electric machines formed of

separate magnetic cores open at the ends for the reception
of the coil-wire, and a non-magnetic connecting-piece
uniting said cores end to end and with the poles in differ-

ent angular positions.

643,093. Electric motor; John C. Henry, Westfield,
N. J.—Two electric motors each having pairs of pole-
pieces and a switch arranged to connect the motors in

series or in parallel and to alter them from bipolar to four-
poled, or vice versa.

643.095. Magneto-electric lighting apparatus for bi-

cycles ; Sidney L : Holdredge, Boston.

643.096. Process of recovering gold and silver from
cyanid solutions by electrolysis ; Samuel B. Christy,
Berkeley, Cal.

Business IRews.

SPECIAL EXPORT COLUMN.
TOTAL AMOUNT OF ELECTRICAL EXPORTS
FROM NEW YORK CITY FOR WEEK ENDING

FEBRUARY 10, 1900, $73,223.00
New York, N. Y.—The following were the exports of

electrical material from the port of New York, during the
week just ended

:

Argentine Republic:— 141 cases electrical machinery,
$15,221.

Antwerp:—4 cases of electrical material, $97^.
British Possessions in Africa:— 1 case electrical ma-

terial, $81 ; 9 cases electrical material, $175.
British West Indies:—16 cases electrical machinery,

$5-750.
Bristol :—8 cases electrical machinery, $2,500.
Brazil:—74 cases electrical material, $3,666.
British Australia:— 15 cases electrical material, $420.
Central America:—2 cases electrical material, $30.
Ecuador:—93 cases electrical material, $5,000.
French West Indies :—19 cases electrical machinery,

$1,694.
Glasgow:—24 cases electrical material, $1,640.
Plamburg :—198 cases electrical material, $23,900 ; 109

cases electrical machinery, $2,000.
Havre:—140 cases electrical material, $10,125.
Naples :— 1 case electrical material, $48.

NEW INCORPORATIONS.
Denver, Colo.—'Longs Peak Power Company ; furnish

electric power; capital, $50,000; incorporators—S. East-
wood, W. H. Davis, W. T. Boyd, all of Denver.
San Francisco, Cal.—The Electro-Therapeutic Com-

pany, with a capital of $75,000, has been incorporated
to manufacture and sell electrical apparatus.

Boston, Mass.—The Oxygen Explosive Company has
been incorporated in Delaware to manufacture all kinds
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of wares and to construct telegraph and telephone lines.

The capital stock is $500,000.
New York City.—The River District Light, Heat and

Power Company, of New York city to manufacture gas
and electricity for sale in New York city ; capital, $50,000.
Directors—James Douglass, Cleveland; H. Dodge, E. M.
Johnson, William H. Yale, and John Jay McKilvey, of

New York City.

New York City.—The Bunnell Telegraphic and Elec-

trical Company, of New York city, with a capital of $200,-

000, has been incorporated to manufacture telegraphic

supplies. The directors are Mary T. Bunnell and Dewitt
C. Bunnell, of Brooklyn, N. Y. ; F. R. Green, Fredonia

;

Charles E. Merritt and Albert J. Wise, of New York City.

Raleigh, N. C.—The Kingston Electric Company has
been incorporated with a capital stock of $10,000. The
company proposes to operate an electric light plant in

Kingston. The incorporators are B. W. Canady, S. H.
Abbott, J. W. Grainger, L. Harvey, A. Mitchell, H. ( ).

Hyatt, F. A. Whitaker, W. C. Fields, J. B. Temple, E. M.
Hodges, Louis Einstein, D. Oettinger, T. \V. Mewborne,

J. E. Hood, L. Hines, E. F. Cox, J. A. McDaniel, H. C.

Harmon, G. E. Kornegay, Junius Stevenson.

Tarboro, N. C.—The Carolina Telephone and Tele-

graph Company has been organized under the laws of

North Carolina with a paid-up capital of $50,000 and an
authorized capital of $150,000. W. H. Powell, Jr., Tar-

boro, N. C, president; A. McDowell, Scotland Neck,
N. C, vice-president; Geo. A. Holderness, Tarboro,
N. C, secretary, treasurer and general banager ; execu-
tive offices at Tarbo, N. C. The company has pur-

chased the entire exchanges, toll-lines, etc., heretofore

belonging to the Tarboro Telephone and Telegraph Com-
pany, Fayetteville Telephone and Telegraph' Company,
Carolina Telephone Company and Scotland Neck Tele-

phone Company. It is the purpose of the above company
to build extensive toll-lines.

STREET RAILWAY NEWS.
Battle Creek, Mich.—An electric railroad may be built

from Battle Creek to Hastings.
Atlantic City, N. J.—Philadelphia capitalists are con-

sidering the building and operating of a trolley line along
the beach.

Lakewood, N. J.—It is proposed to build a trolley line

from Freehold to Shrewsbury to connect with the Red-
bank & Long Branch Road.

Boston, Mass.—Application has been made for the in-

corporation of the Boston & Brockton Electric Freight

Company, with a capital stock not to exceed $150,000.

Jerrersonville, Ind.—The Jeffersonville City & Subur-
ban Railroad Company has been incorporated with a

capital stock of $25,000, by T. W. Scott, C. N. McGuire,
O. C. Barth, R. W. Morris, E. S. Gwinn and H. W.
Heath, all of Jefferson.

Traverse City, Mich.—The Traverse City & Leelenau
Railroad Company, with a capital stock of $300,000, has

been organized.

Honeoye Falls, N. Y.—The property of the Lima and
Honoeye Falls Electric Railroad and Light Company
plant has been sold at receiver's sale. The property was
bid in for $35,000 by Frank Williams, of Buffalo, repre-

senting capitalists of that city.

Rye, N. H.—Contracts have been let for the construc-

tion of a large power house for the Portsmouth, Rye &
Hampton Electric Railway. The building will be located

at Rye Centre. A large storage battery will form a part

of the equipment.
Columbus, Ohio—It is reported that the entire capital

stock of the Columbus, London & Springfield Electric

Railway Company, amounting to $1,000,000, has been
subscribed, largely by Boston men. Work will begin at

once and it is expected that the road will be completed
within a vear.

Trenton, N.J.—The Puerto Principe Electric Company
and the Puerto Principe Tramway Company have been
incorporated, each with a capital stock of $400,000, fully
paid. I he companies are controlled by the same interest's
and will build a trolley road in Puerto Principe.

Concord, Mass.—The Selectmen have granted a fran-
chise to the Lexington & Boston Railway Company for a
road to start atthe Concord-Bedford line an dcontinue
over the Bedford road and Bedford street to Monument
square to the center of the town.

Atlanta, Ga.—The Atlanta & Roswell Electric Railway
-jooui uaaq sbi[ 'ooo'oo^ iBjtdteo 'XireduK>3 »^ocj

puB
porated. The incorporators are H. L. McKee W W
Draper, W. H. Harrison, S. Y. Stribling, Charles \
Geiger, S. Crowley, George Wr

. Wing, William S. Anslev
i. Y. Sage and C. W. Ansley.
New Bedford, Mass.—The Taunton, Mvricks & New-

Bedford Air Line Street Railway Company, capital $200-
000, lias been formed. The directors are B. G Grinnell
Frank A. Rouse, Albert M. Field. Henry G. Crapo'
William M. Dean, L. P. Churchill and James P. Pierce.

NEW YORK NOTES.
MR. F. B. SHARP, of the Electric Equipment Corn-

pan), of Liberty, N. Y., was in town during the past week
and reports a growing business. The section around
Liberty is particularly adapted for the location of sani-
tariums, on account of its high altitude and pure air. Mr.
Snarp was in town looking up the trade, and also to see
what there was new and of interest to his customers
THE BUNNELL TELEGRAPHIC AND ELEC-

TRICAL COMPANY, whose incorporation is noted in
another column, are occupying the building at no Beek-
fnan St., where they are manufacturing electrical instru-
ments, telegraph instruments and supplies, making a
specialty of the latter named. Mr. De Witt C. Bunnell
the head of the company, is a son of the late Jesse H.
Bunnell, the founder of the famous electrical supply
house of J. H. Bunnell & Company, of 76 Cortlandt stTHE CLING-SURFACE MFG. CO., of Buffalo, N.
\ ., has just been incorporated under the laws of the State
of New York, retaining the same name as heretofore,
with Albert B. Young as President and General Manager
and William D. Young Vice-President and Secretary.
The past year has been the most prosperous in the history
of the company, and the demand for Cling-Surface thev
report to be increasing steadily. They have now three
branches, one each in Boston,' New York and Chicago,
with others just opening in St. Louis and New Orleans!
while the well-known importing house of W. J. Moxham
& Co., of Sydney, Australia, has ordered a large shipment
of Cling-Surface with the exclusive right to handle it in
Australia.

WESTON STANDARD
PORTALE DIRECT READING!

VOLTMETERS and

WATTMETERS
For Alternating and Direct

Current Circuits.

The only standard portable in-

strument of the type de-

serving this name.

write for Circulars and Price Lists

8 and 9.

WESTON ELECTRICAL INSTRUMENT CO,,

JH-J20 William Street, Newark, N. J.
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1RoY>el applications of Electricity.

Laboratory of an Incandescent Lamp Works.

Electric Fountain; Pumping Done by Electricity.

SOME FEATURES OF MODERN ELECTRICAL
ENGINEERING.

Improvements in the dynamo and incandescent lamp
were made almost simultaneously. As a result enough
confidence was established in both generator and lamp
to lead to their systematic adoption by various business

houses in the United States. Problems regarding street

railway work arose at the same time that were not finally

solved until a decade at least had passed. The electric

motor incidentally received considerable attention al-

though its applications were limited to special cases, but
with the growing use of electricity these applications

widened and the motor, the generator, the incandescent
lamp and all machinery derived from them developed
with equal rapidity. The means employed for testing in-
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candescent lamps, manufacturing the filaments and arri- Its familiar application for automobiles requires but few
ving at a high efficiency are no longer secrets. Neither words, but it may be noted that the demand existing to-

is the application of the lamp limited to the illumination day will fade into insignificance in comparison with the re-

of the room. Deep down in the recesses of mines they quirements of the coming century. The motor is capable
find their use, performing a function that leaves room for of infinite application in the household as well as the fac-

Incandesceut Lamp in Mining Opeiations.

no criticism.

As regards the motor its development led to its utiliza-

tion for many purposes, the most modern of which is the
automobile. Its service is aesthetic as well as industrious

tory. Much that is now considered household drudgerj
will disappear, and on many sides we see advantages
already being taken of this device in electric shoe-shining

machines, electric brooms, electric sweeping machines,

The Modern Race Horse.

and many of our beautiful electric fountains are produced electric mangles, electric cooking utensils and heaters,

by the operation of powerful force pumps driven by elec- As soon as it is universally recognized that electricity is

trie motors. A view is given of a triplex pump in opera- cheap enough to allow the motor to come into use mil-

tion, the function it performs differing but little from that lions of families will employ it as a means of adding corn-

required of it for ejecting water for spectacular purposes, fort to the home.
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Electrical /IDeasurements

MEASURING AXD TESTING INSTRUMENTS.

The measuring and testing" instruments manufactured

bv Elmer G. Willyoung, 82-84 Fulton street, New York
citv, have earned a world-wide reputation. Some of them

are illustrated in this article as being examples of the

state of perfection reached by Willyoung in designing

and constructing his apparatus. The Willyoung high sen-

sibility D'Arsonval galvanometer is constructed in a mod-
em scientific manner, the magnets are hardened and made
permanent by an improved process, preserving a con-

stant uniformity in magnetic strength. Both dead beat

and ballistic systems may be used with this instrument.

The systems are mounted in tubes which may be re-

moved very quickly to make room for others. In making
this change the connections are automatically made and
broken. In this instrument, owing to the shape of the

pole pieces, deflections are proportional to the deflecting

current. They are undisturbed by magnetic changes

this shunt of one-tenth, one one hundredth and one one
thousandth, although there is a one to one and infinity

shunt in addition.

Willyoung Universal Shunt.

The Aone portable testing set is capable of infinite

applications. Without the Wheatstone bridge the elec-
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Plan of 'Aone" Test Set.
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and for cable and insulation resistance testing this gal-

vanometer stands unequaled. The Universal shunt, often

trical engineer is worse off than the surgeon without his

scalpel. The Willyoung portable testing set, which con-

Station Photometer.

called the Ayrton shunt, is also illustrated. With this tains everything required for a complete and accurate
shunt the galvanometer is always short circuited by the test, is of most recent design. It is light in weight, small

total of the shunt. There are three ranges given with in size and has a range of measurement extending from
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one one thousandth of an ohm to eleven megohms ; car-

rying both battery and galvanometer, and not requiring

leveling it meets with all conditions of service, enabling
the operator to test with dispatch and accuracy. It can
be, in addition, used as a resistance box and the galvan-
ometer, being unusually sensitive, may be used in circuit

with another outfit where a test of a different character is

to be made. The coil of the galvanometer is pivoted in

sapphire jewels, is of the D'Arsonval type and therefore

dead beat. It possesses the remarkable feature of being
unaffected by disturbing external magnetic influences.

The battery consists of six chloride of silver cells, mount-
ed in a separately detachable box. In the sketches are

shown diagram of connections and plan of the Aone test

set. The United States Navy, the United States War
Department and the Japanese Navy, Cramp's Sons &
Company and others use this set exclusively.

The Willyoung X-ray machines are remarkable for the

large size of spark produced from a small coil. They are

had been built to furnish electricity to the city of Los
Angeles from a dam in the Santa Ana river above Ked-
lands. Power was to be carried eighty-one miles and a
current of 33,000 volts was to be employed. The Mich-
igan company now proposes to carry a current of 40,000
volts ninety miles. The idea is to furnish power from the
dam to Allegan, Kalamazoo, Battle Creek and Jackson,
the last-named of which is ninety miles from the dam'.
The lines to Kalamazoo, over twenty miles away, and to
this town, nearly five miles from the dam, are completed
and in operation. The other lines are being pushed for-
ward. The voltage at present employed is 25,300, and it

will only be increased to 40,000 when the Jackson line
is completed.
The plans provide that the dam shall give a head of

twenty-three feet of water, and it will when the level has
been sufficiently raised and the water power developed.
It is being operated now at a nineteen-foot head. It is

built after the latest methods and is provided with all

no-Volt X-Ray Machine.

built in all sizes and for any pressure required within

reasonable limits, that is, for attaching to commerical cir-

cuits. These machines cannot be surpassed in reliability,

compactness and perfect design. The no volt X-ray ma-
chine will produce a fifteen-inch spark. They will be sup-

plied with Wehnelt or Caldwell interrupters on demand
or rotary breaks or multiple vibrators. Adjustable con-

densers are also supplied if required. The Willyoung X-
ray machines and induction coils are to be found in use

at the Polyclinic Hospital in Philadelphia, the Johns
Hopkins Hospital in Baltimore, the Magill University

in Montreal, the Michigan University, St. Luke's Hos-
pital, Chicago, and a long list of similar institutions all

over the United States. Mr. Willyoung is a trained ex-

pert and employs only the most accurate and best in-

formed scientists and artisans in the construction of his

apparatus. A complete catalogue of electrical and scien-

tific instruments and apparatus will be sent to those re-

quiring information on receipt of twenty-five cents.

NOVEL APPLICATIONS OF ELECTRIC POWER.
Last spring the electrical journals enthused over the

fact that the greatest plant in the world for the long-dis-

tance transmission of electrical power had been com-
pleted ; the Southern California Power Company, which

modern improvements, including a powerful steel "crab"
on a heavy railing over the turbines for operating the
overflow gates. There are eight turbines of the Leffel

horizontal pattern, forty-five inch, and they aggregate
3,000 horse-power. They are arranged in two sets of four
each on the same shafting.

The big generator, which is connected direct to the
turbine shafting, is a three-phase alternating current dy-
namo of an improved type, built by the General Electric

Company at the Schenectady works. Its voltage on full

load is 2,300, and its rated capacity in amperes on each
phase is three hundred and seventy-seven. Its rated

horse-power is 2,500, but the electrical ratings would in-

dicate more power than that, and in the tests the machine
showed up well under a load of 2,700 horse-power. The
engineers in charge are proud of the monster machine
and claim that it could be loaded sufficiently to stop the

3,000 horse-power turbines without injury. The gene-

rator occupies a floor space of sixteen by ten feet and
towers to a height of fourteen feet. Its fifty tons rest

upon a heavy foundation of Portland cement and stone.

Deckertown, N. J.—The Sussex Telephone Company
has commenced the extension of its lines from Lafayette

to Franklin, and thence to Deckertown via Hamburg.
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are no better off to-day than they were when stage

coaches were in vogne.
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THE ELECTRICAL ACE PUBLISHING CO., Publishers. Fiction at all times has taken its cue from science. At
;^= TERMS OF SUBSCRIPTION •

an earlier aSe such science as was known hardly deserved

&= one copy, one Tear, "- v S8.50 the name, yet the fables of the Arabian nights and the

t=s=F= 9ne c,3%i ?* mont^, - = - i.25 fairy tales that followed in a less remote period are stories
Great Britain and other Countries, .... 3.50 -

. ..*.,, . ., ,—-— of magic; of means of communication without visible
Cable Address (all Cables), "Eleotage," New York. means of transmitting it; of the transposition of bodies

NEWTON HARRISON E E Editor from place to place and of .marvels that touched upon the

associate editors s

'

philosopher's stone, the elixir of life and the fountain of

ALFRED E. WIENER, E. E.,
/. Electric Light and Power. perpetual youth. As the world moves on times change,

OSBORXE P. LOOMIS. E. E.,
\ jn {^ct, the surroundings and methods of thought until

FREDRICK STRANGE KOLLE. M. D., \ Therapeutics. in the closing year of the nineteenth century we find our-

selves face to face with devices, whose name is legion,

ADDRESS ALL COMMUNICATIONS TO that add in various ways to the comforts of this modern

THE ELECTRICAL AGE PUBLISHING COMPANY, civilization. We now live in an era of automatic ma-

Seventh Floor, World Building, chinery. Engines, dynamos, gas and water controlling

NEW YORK. devices, machinery for performing a variety of functions,— : — all governed by a force proceeding from itself and belong-

NEW YORK, FEBRUARY 24, 1900. ing entirely to the class of new appurtenances included
— under the name "automatic." The fiction of Bulwer-

CONTENTS: Lytton, in his story of "The Coming Race," and of Ed-

editorials ward Bellamy, in "Looking Backward," are merely mod-

The underground Trolley 6i
ern instances of the trend of human thought, proofs in

The Era of Automatic Deuces el themselves of the strong appreciation of the progress

novel applications of electricity. made by science but, in addition, pointing an index finger

some Features ofModem Electrical Engineering 57 in the direction in which perfection may be most rapidly

electrical measurements. attained. The automatic telephone switchboard is a

Measuring and Testing instruments 59 crystallized example of an attempt to automaticallv per-

installation accessories. form certain duties which now rest upon the shoulders

universal junction Boxes 62 of thousands of employees. The automatic elevator sys-

businessnews. tern for office buildings, requiring no elevator boy, re-

Speciai Export column 63 cently exhibited at the Electrical Exposition at Madison
Canadian Electrical News : 63 Square Garden is another specific case, and finally, the
New incorporations 63 wave f automobilism spreading over the country is

s^eetB^uway News'' ...... ................"."!.....". .oi clinching evidence of the desire of many large business

possible installations 6i houses to dispense as much as possible with the use of

NewYorksotes c4 flesh and blood. These transformations and their influ-

77 77
" ~~

ences can be considered along sociological, metaphysical,
THE UNDERGROUND TROLLEY. philosophical and industrial lines until the mind is lost in

The objections to the underground trolley gather force the vast web of complexities that are bound to arise there-
with every heavy snowfall. At Buda-Pestn a system of from Each need is the mother to a new need until there
this kind has been in use for many years and through the

is little doubt that the future phases of c ivl jiZed life will

success it gained it was deemed feasible to install a road be entirely encompassed by a variety of means of seeing,
of approximately the same nature in New York. The hearing, speaking, traveling, similar in principle to those
critics of recent date objected to the underground trolley in use or proposed to-day, but differing largelv in their

on the ground that it would become submerged at times, ramifications. The era of automatic devices will have
fill up with water and cease to operate. These objections a mature beginning at the opening of the twentieth cen-
were overcome by establishing the proper connections tury As they have added to the comfort of man in the
between the subway and sewer. Yet no remarks were near past so are they certa in to bring more happiness in

made in relation to the effect of a snow storm. Last win- tbe fu tiire .

ter the electric road remained in statu quo for several

davs and there is every probability that this condition will

prevail whenever an unusually heavy fall of snow occurs. The Boer war is a good example of the rate at which
It is therefore evident that snow not only chokes up the extermination will proceed within the next decade, when
slot, packing sufficiently hard to tear all conducting ap- armies are equipped with repeating rifles and automatic

paratus from the bottom of the car, but accumulates in guns for playing a garden hose of death upon invading

sufficient quantity in the conduit itself to interfere with forces. Wireless telegraphy was employed for communi-
the progress of the car. During the recent storm the eating between outposts within the last month and a trav-

electric cars were frequently superseded by trucks, eling telephone equipment as well as the constant use of

dragged by horses, to the lower part of which was at- the searchlight added a touch of modernness to the scene,

tached a device for clearing the slot and sweeping the The logical conclusion arrived at by authorities on the

conduit. It seems as though the open conduit system subject of war is that further invention in weapons of

without constant sweeping of the track and various other death, as well as means of protection from it, will lead to

attentions could not become a success in Northern lati- such awful destruction that by general agreement it will

tudes. The reduction of cost per car mile while operating be discontinued The function of Maxim, Nordenfeldt

is too well appreciated by the directors of the road and Catling are therefore more obvious to the philosophic

through the use of electricity to allow them to discuss mind than they themselves have realized. They are the

further improvements. Yet if car lines are to be stalled real peace makers, although at present the price it de-

whenever a severe storm sweeps over the city the public mands is blood and millions.



02 THE ELECTRICAL AGE [Vol. XXV. No. 8

UNIVERSAL JUNCTION BOXES.

UnStallatiOTt BCCeSSOrteS. progress. This is a very important feature, and saves
much time and expense. These boxes may be applied
either to ceiling or wall wherever a gaspipe passes
through without the use of ceiling or wall blocks, or other
means of attachment now ordinarily used.
The ceiling box shown in Fig. 2' can be secured to the

In the wiring of buildings for electrical illumination, gaspipe by a set-screw. Fig. 3 illustrates a new type of
transmission of power, etc., there are many conditions that P'Pe hook made by the same company, and has the ad-
necessitate the use of individual junction boxes con- vantage of bemg secured to the wall or ceiling by a screw

Fig. 1

Fig. a

' Fig. 3

structed especially for such emergencies. The latest in-

vention, and one best adapted to all purposes, is the uni-

versal junction box, just brought out by the Sprague
Electric Company, and shown in Fig. 1 and 2. This
box is so constructed that one, two or more inleading

conduits may be put in place by knocking out one or more
tongues, making the requisite openings in the box. The
bottom of the box has perforations permitting a wire to

be inserted to tie the conduit in place while the work is in

Fig. 4

or nail, without the danger of being broken by a false

blow. In fact, it would be impossible to break it in such
a manner. Fig. 4. shows the new lead bushing and ex-

panding tool which the Sprague Electric Company is now
making. The bushing has a thread cast on the outside
and can be screwed into the end of the pipe and then
expanded by inserting the expanding tool and giving it

a few short twists to the right and left, but never turning
it completely around.
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Justness IHews.

SPECIAL EXPORT COLUMN.
TOTAL AMOUNT OF ELECTRICAL EXPORTS

FROM NEW YORK CITY FOR WEEK
ENDING FEB. 17. 1900, $75,145.

New York. N. Y.. Feb. 17, 1900.—The following were

the exports of electrical materials from New York during

the week just ended:
Argentine Republic.—163 cases electrical material,

$5,235 : 12 cases electrical machinery, $7,807.

Antwerp.—20 cases electrical material, $2,732 ; 4 cases

electrical machinery, $60.

Brazil.—2 cases electrical material, $19.

British Possessions in Africa.—18 cases electrical ma-
terial. S2.057.

British Guiana.—7 cases electrical material, $68.

Bristol.—20 cases electrical machinery, $15,000.

Bremen.— 1 case electrical material, $15.
Berlin.—57 cases electrical material. $425.
Central America.—8 cases electrical material, $164.
Chile.

—

2J cases electrical material, $518.
Florence.

—

21 cases electrical material, $2,452.
Glasgow.—10 cases electrical material, $1,000.

London.— 14 cases electrical carriages, $4,080; 89 cases

electrical material. $5.204.

Leith.—13 cases electrical machinery, $982.
Marseilles.—269 cases electrical material, $24,292.
Manchester.—4 cases electrical machinery, $1,037.
Naples.— 1 case electrical material, $66.
Peru.—13 cases electrical material, $507.
Southampton.—7 cases electrical material, $663.
St. Petersburg.—2 cases electrical material, $95.
U. S. Colombia.—9 cases electrical material, $217.

CANADIAN ELECTRICAL NEWS.
(Special Correspondence to The Electrical Age.)

Edmonton N. V\ . T.—The machinery of the Electric
Light Co. has been damaged recently by a flood to the
extent of several thousand dollars.

Manitowaning, Ont.—B. Ff. Turner is preparing to in-

troduce a local telephone system.

Revelstoke, B. C.—The council will establish an electric

fire alarm service.

Ottawa, Ont.—The Ottawa Power Co. has been formed
with a capital of $250,000. A. W. Fraser and M. E. Eddy
are interested.

Shelbourne, Ont.—Tenders for lighting the streets for

a term of ten years are invited by H. C. Dunbar, clerk.

\ ictoria, B. C.—Tenders will be invited at once for en-
larging the civic electric light station.

Sturgeon Falls, Ont.—The Sturgeon Falls Pulp Co.
have asked for a further loan of $12,000, in return for

which it is agreed to renew the electric light contract, to

put in a telephone service and to construct a waterworks
Thorold, Ont.—The Electric Light Committee have

been empowered to purchase a new transformer.
Sussex, N. B.—The Sussex & Hammond Telephone

Co. is seeking incorporation to build a telephone line to

Jeffrey's Corner and other places. O. P. King and R. B.
Harmer are interested.

Arnprior, Ont.—At last meeting of council a proposal
was submitted by J. E. Askwith and other Ottawa gentle-
men to construct waterworks and sewerage systems and

Coaticook,Ont.—The Coaticook Electric Light Co. are
putting down the foundation for their power house,
system.

to supply electric lighting,

newal will be taken up at an early meeting of council.

St. Mary's, Ont.—Dr. McDorman asks tenders
interfering boxes at approximate cost of $7,000. A special

meeting of the council will consider the matter.

Midland, Ont.—The present contract for electric light-

ing expires at the end of the year, and the question of re-

St. John, N. F>.—J. F. Wilson, city electrician, has rec-

ommended improvements to the fire alarm service, con-

sisting of putting the wire in seven circuits, with non-
wiring and fixtures for electric lighting of a church 60x80
feet with basement.
Weston, Ont.—In connection with the proposed electric

light plant, it is intended to buy the old mill site and
deepen 600 feet of the tail race.

Erin, Ont.—The question of installing an electric light

plant is being considered by the citizens.

Chatham, Ont.—Mayor Smith is negotiating with east-

ern capitalists for the construction of an electric railway in

this city.

St. Catherines, Ont.—The Niagara Central Railway is

about to be extended to Port Dalhousie, the company
having decided to begin the work at once. The existing

line will be converted into an electric road.

•flew "(Incorporations.

for

Heat and Power Company, with a capital stock of $12,-

000,has been incorporated.

Harrisburg, Pa.—The Bridgeport Electric Light, Heat
and Power Company, of Fayette County, with a capital

of $12,500, has been incorporated.

Trenton, N. J.—The Electro-Chemical Light and
Heat Company, Capital $1,000,000, has been incorporated

by Fred C. Dowd, James L. Gethins and P. A. Dowd.

Los Angeles, Cal.—Boyle Heights Electric Company.
Electrical Business. Capital, $100,000; incorporaters

:

W. B. Palmer, W. C. Pelchner, D. E. Skaggs, J. Adams,
C. M. Buck, all of Los Angeles.

Harrisburg, Pa.—The West Brownsville Electric

Light, Heat and Power Company, of West Brownsville,

Washington County, has been incorporated with a capi-

tal of $5,000.

Camden, N. J.—The Consolidated Electric Company
has been incorporated with a capital of $100,000, by S. R.

Ketcham, Charles F. Lumb and G. H. B. Martin, to

carry on an electric light business.

St. Louis, Mo.—The Guernsey Incandescent Light
Company filed articles of incorporation Monday with a

capital stock of $100,000. The incorporators are : David
W. Guernsey, S. T. Price. Joseph G. Branch, Charles W.
Barstow, Jr.

Milwaukee, Wis.—-The American Wireless Telegraph
Company has been incorporated; capital, $1,000,000; by
Warren S. Johnson, C. L. Fourtier and Henry Herman.

North Hempstead, N. Y.—Roslyn Light and Power
Company, to manufacture electricity for light, heat and
power purposes in the town of North Hempstead, Nas-
sau County. The capital is $50,000 and the directors are

:

R. D. Winthrop ,of Westbury ; C. H. Mackay, of Roslyn,
and E. D. Morgan, of Newport, R. I.

Charlotte, N. C.—The S. B. Alexander, Jr., Electrical

Supply Company has been incorporated with a capital of

$25,000, all of which is paid in. The incorporators are

J. F. Robertson, S. B. Alexander, Jr., and M. E. Robert-
son.

Baltimore, Md.—The Chesapeake Electric Company
has been incorporated for the purpose of doing a general
electrical business in contract work, the manufacture of

electricity and supplies. The capital stock is $20,000.
The incorporators are: Benjamin C. Howard, Allan M.
Cohen, Eugene Greenway, Jacob I. Cohen and Francis
T. Horner.

Albany, N. Y.—Certificates merging six concerns into
the New York Gas and Electric Light, Heat and Power
Company, of New York City, have been filed with the
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Secretary of State. The concerns were the Block Light-
ing and Power Company No. I, the Borough of Man-
hattan Electric Company, the Manhattan Lighting Com-
pany, the Mount Morris Electric Light Company, the

New York Heat, Light and Power Company and the

North River Electric Light and Power Company. The
New York Gas and Electric Light, Heat and Power
Company was recently absorhed by the Consolidated Gas
Company, of New York City. The capital stock of the

several companies absorbed was : North River Electric

Light and Power Company, $400,000; New York Light,

Heat & Power Company, $375,000; Manhattan Light-
ing" Company, $250,000 ; Mount Morris Electric Light
Company, $1,500,000; Block Lighting & Power Com-
pany No. 1, $98,000; Borough of Manhattan Electric

Company, $1,00,000. Total, $3,623,000.

TELEPHONE CALLS.
Smith Centre, Kan.—The Exchange Telephone Com-

pany. The capital is $5,000; directors are: J. R. Bur-
row, W. H. Nelson, E. W. Mahire, W. B. Slagle, Henry
Williams.

Harrisburg, Pa.—A charter has been issued by the

State Department to the Telephone, Telegraph and Cable
Company, of Pennsylvania, to operate in all the counties

of the commonwealth ; capital, $25,000.

Belle Plain, N. J.—Enterprise Telegraph and Tele-

phone Company. ( )perate telephone line. Capital, $20,-

000; incorporators: E. B. Goodwin, W. Goodwin, C. M.
Goodwin, all of Millville ; L. M. Hess, R. l'». Hess, both of

Belle Plain.

Topeka, Kan.—The St. John Telephone Company;
capital stock, $2,000; directors: John Thompson Gray,
P. W. Thompson, (). B. Shepard, A. Aitken, Paul R.
Nagle, G. W. Grandy and E. B. Gilmore, all of St. John.

STREET RAILWAY NEWS.
Toronto, Ont.—The Niagara, St. Catherines & To-

ronto Railway Company will build an electric line to

Hamilton.
Woodstock, Ont.—The Woodstock Council has re-

fused a rifty-year franchise to an electric railway between
this town and Ingersoll.

Newark, Ohio.—A franchise has been granted to the

Columbus, Buckeye Lake & Newark Traction Company
by county commissioners.

Eaton, Ohio.—Richmond & Eaton Traction Company.
Build and operate street railroads. Capital, $12,000; in-

corporators: A. Emanuel, S. A. Price, H. O. Cox, J.

Weil, H. B. Pruden.
York, Pa.—York Traction Company. Traction com-

pany and furnishing electricity. Capital, $100,000; in-

corporators : W. H. Lanius, G. Hersh, W. E. B. Stewart,

yj. S. Millmeyer, J. W. Steacey, all of York.
POSSIBLE INSTALLATIONS.

Vancouver, B. C.—The Canadian Government has

granted the application of a company of New Yorkers
who have a plan to utilize the tide power in the narrow
entrance to Vancouver harbor The water flowing in

from the Pacific Ocean through this narrow pass reaches

a high velocity at a certain stage of the tide. With this

power a big electric plant is to be operated to supply

electricity to the city a mile away.

NEW YORK NOTES.
H. O. SWOBODA, vice-president and general mana-

ger of the Falcon Electric Manufacturing Company, 432-

434 East 71st St., is the inventor and designer of all the

apparatus lately brought out by this company. The
Falcon Company manufacture power motors of from 1-12

to 1-8 horse power, fan motors, switches, switchboards,

panel boards and all the necessary accessories. Also arc

lamps, attachment plugs and flush receptacles. Mr.
Swoboda was' formerly the designer of all apparatus man-
ufactured by the well-known General Incandescent Arc
Lamp Company, of this city,

FRANK E. KINSMAN, of 26 Cortlandt St., the well-
known consulting electrical and mechanical engineer and
inventor, has just returned from a month's tour of the
Southern States. He lost his wife last January, and this
affliction told upon Mr. Kinsman's unusually strong con-
stitution, necessitating a change of scene to recuperate.
We condole and sympathize with Mr. Kinsman in his
bereavement and wish him speed) return to health. Mr.
Kinsman, it will be remembered, was one of the earliest
telephone engineers, being associated with President'
Hubbard and Inventor Bell in the early seventies, during
the struggle to introduce the telephone. He was the
pioneer in the invention and introduction of the arc lamp
on low tension circuits, and is also the inventor of the
Improved "Daylight" Desk Lamp, thousands of which
are in use throughout the United States and Europe.
I lis long years of practical experience and knowledge of
manufacturing and general electrical construction work
cause a constant demand for his services among the elec-
trical industry, architects and others. Mr. Kinsman
makes investigations for purchasers of electrical plants,
franchises, etc., and plans and specifications of electric
light and power plants for the economical running of the
same.

TDK .NATIONAL CONDUIT & CABLE COM-
PANY have enlarged their offices and salesrooms in the
Times Building by occupying the entire second floor of
the building, overlooking Newspaper Row and City Hall
Park. They are having tin's floor entirely refitted in the
most modern style, the whole effect being one of com-
plete harmony, simple but substantial. It is only a few
years ago since this company bought out the old works
and all the patent rights of the Norwich Insulated Wr

ire

Company, who were the original makers of paper insu-
lated wires and cables. All of the machinery of this com-
pany was moved to the works of the, at that time, Na-
tional Conduit Company, at Hastings-on-the-Hudson.
The fame of the National Conduit & Cable Companv's
products has grown and spread so that they have been
uijable to keep up with the demand, enlargement of the
works and running the same day and night being neces-
sarv in order to catch up as much as possible.

THE HAZELTON BOILER COMPANY announce
the removal to their new offices at 120-122 Liberty St.

Also, in order to meet the requirements of their largelv
increased business, they have just built and equipped
new works at Rutherford, N. J., on the main line of the

Erie R. R.

WESTON STANDARD

ILLUMINATED DIAL

STATION
INSTRUMENTS.
THESE INSTRUMENTS are

based upon the same general
principle and are just as accurate as
our regular Standard Portable Di-
rect Current Voltmeters and Am-
meters, but are much larger, and
the working parts are inclosed in a
neatly designed dust-proof cast-

iron case, which effectively shields

the instruments from disturbing
influences of external magnetic
fields.

WESTON ELECTRICAL INSTRUMENT CO.
114-120 William St., Newark, N.J., U. 8. A.
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VIEWS AT THE PAN AMERICAN EXPOSITION.

The court of the Machinery and Transportation Build-

ing- of the Pan American Exposition, which will be held

at Buffalo, X. Y., on the Xiagara frontier during the sum-
mer months of the year 1901, presents an interesting treat-

ment of cloister work. The Machinery and Transporta-

tion Building itself forms a hollow square, with this court

in its center. It is 200 feet long and 100 feet wide, the east

and west ends opening respectively to the great entrances

from the Grand Canal' and the Court of the Fountains,
while the great exhibiting rooms of the mall side of the

building, and the two exhibition rooms and great entrance
court from the Court of the Fountains side of the build-

ing, lie on either side. Along each side of this court, and
extending the entire length, are roof-covered arcades un-
der which the visitor may find rest on the comfortable
benches.
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The pool itself is 175 feet long and 27 feet wide. It is

placed in the center of the court. The bank is sodded

and planted on all sides, forming a pleasing frame or bor-

der effect ; the water is low so as to receive the reflection

of the growth around the pool.

The fountain is an important feature, placed in the cen-

ter of the pool and giving life to the scene and freshness

to the atmosphere. Throughout the court are pleasant

walks and paths, bordered with low-growing shrubbery

1901, the electripal people supply most of the mystery and
novelty generally attached to public displays of this kind.

The magnificent lighting effects and many of the most
recent inventions in applied science of an absolutely new
character will in this exposition, as in those preceding it,

form an important feature of the spectacle. All of our
well known manufacturers will be on hand when the time

arrives to display their goods and illustrate American
progress.

Copyright, 1899, by Pan-American Exposition Co

and plants, and at intervals at axis-points with the arcades
rare plants are placed in great vases, making a truly ar-

chitectural landscape effect. The entire scheme gives the

effect of an admirable enclosure of a mission cloister, and
is planned as one of the many little oases for the refresh-

ment of the weary sightseer. This building and court
have been designed by Green & Wicks, of Buffalo.

The electrical exhibits at the Pan American Exposition
give promise of being the finest ever given. They will be
unique in their way, due to the vast improvement in the

various departments of electrical engineering. The recenr

improvements in wireless telegraphy, the advances in

THE FIRST AUTOMOBILE SHOW.

The plans for the first Automobile Show have now
taken definite shape. To letters sent out to a number of
manufacturers making inquiry as to the most desirable
time to hold such a show responses were received, all ex-
pressing a preference for the fall season, and offering their
heartiest co-operation toward making it a complete and
representative exposition.

The dates selected are from Saturday, Nov. ioth, to
Saturday, Nov. 24th, inclusive, and of course ample time
will be allowed for installing and removing exhibits. It is

Copyright. 1899, by Pan-American Exposition Co

Horticulture. Graphic Arts and Forestry.

methods of rapid telegraphy, the development of tele-

phony, electric lighting and transmission of power, all

these will call for exhibits of great magnitude and interest.

It is curious to realize that within less than decade electri-

cal engineering exhibits have been considered an indis-

pensable department of expositions. At the Chicago
World's Fair, the Cotton States and International Expo-
sition, the Omaha Exposition and finally at Buffalo,

where the Pan American Exposition will be opened in

considered an advantage that the Horse Show will be
held during one of these weeks—from Nov. 19th to 24th.

There are each year something more than 50,000 out-of-

town visitors to the Horse Show, and practically the same
people will be interested in automobiles. The dates

chosen for the Automobile Show will therefore make it

practically certain that the attendance and visitors to the

Horse Show will also be secured for the Automobile
Show.
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Grand Central Palace, covering a city block from 43d

xo 44th Street and Lexington Avenue to Depew Place,

has been chosen for the exposition, because it has the

largest exposition space and will permit of a more com-
prehensive show. One hundred thousand square feet of

floor space are available for automobile exhibits, and the

onlv other exposition building in New York offers a total

rloor space of 34.000 square feet, which space, for a num-
ber of reasons—as several manufacturers of automobiles

know from experience—is not desirable for exhibiting

heavy vehicles.

The center space of this exposition hall is an amphi-

theatre, with glass roof 65 feet high, containing more than

10,000 square feet of floor space. This will be for the free

use of exhibitors who may wish to show their automo-
biles in motion. Besides the wide aisles surrounding this

amphitheatre and leading to it, there are two large balco-

nies from which these demonstrations will be clearly visi-

ble—accommodating three thousand spectators—and the

floors are strong enough in every part to support the

weight, no matter how distributed, so that platforms in

floor space will be fixed at a much lower price than usual
—so low that no exhibitor need feel compelled to crowd
his samples." "Many of the 'extras,' which usually add
so much to the cost of an exhibit, will be abolished."
"Charging stations will be installed at convenient loca-

tions, and electric current supplied for charging vehicles

free of cost (both for use in the exhibition hall and on the
streets during the hours when the exposition is not
open)." "Platforms, another 'extra' usually required to

distribute the weight of exhibits, will not be necessary, as

the floors of the exposition hall are strong enough in

every part to support automobiles of every description."

"While the cost to exhibitors will be reduced in every
way possible, the management will, at its own expense,
make special efforts to bring precisely the right people
to the exposition. In addition to trade paper and news-
paper advertising and press notices, which will be liber-

ally planned, we shall have a system of correspondence
and circularizing direct to users and possible users of

vehicles within one hundred miles, and wdl appreciate the

aid of exhibitors in compiling lists."

Magnetic Clutch Connecting Engines and Generators.

the various exhibits will be unnecessary—a saving and a

convenience.

The location of Grand Central Palace is also an advan-
tage. It is in the center of the city's street car transfer

system and in the' heart of the residential, and therefore

the automobile district. Something of the capacity of

the building for an automobile show may be gathered
from the recent carriage and wagon exhibition, where
more than 1,100 finished vehicles were shown and more
than 20,000 square feet of floor space occupied by ex-
hibitors of accessories.

The exposition will be under the management of Mar-
cus Nathan, who managed the three electrical shows held
in this city and is now arranging a mammoth printing
and allied trades exposition for the month of May. Over
three hundred prominent manufacturers in the electrical

field will gladly testify to the good business results secured
through his methods of correspondence, circularizing,
etc. In a little folder Mr. Xathan has outlined "What
We Shall Do to Make It Pay Exhibitors," some extracts
from which we are glad to reproduce here. "The cost of

Electro flfcaanettsm.

THE ARNOLD MAGNETIC CLUTCH.

The Arnold magnetic clutch is a term used to express
an invention of Mr. Bion J. Arnold, the practical advan-
tages of which on trial have been made evident to many
skilled engineers. The advantages of this clutch are
found in the readiness with which it can be thrown in and
out of operation, thereby enabling immediate and thor-

ough control to be exercised in throwing on or off power
generators from the main source of mechanical energy.
The clutch itself is shown in the illustration. This one
requires no more than two amperes at 1 10 volts, and it is

estimated that the power it requires in relation to the
power it transmits is one one-hundredth of one per cent.

In a ten thousand horse power plant a clutch of Arnold's
design, transmitting ten thousand horse power, would
only consume about one horse power. These clutches
are practically friction clutches, yet the friction is super-
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induced by an overwhelming magnetic attraction. The
clutch consists of two parts attracted toward each other

by a coil and adhering so tightly that in the various tests

to which these clutciies have been put no slippage has

been perceived. It is calculated that an atraction of four

hundred pounds to the square inch is obtained with a

saturation of one hundred thousand lines of force per

square inch. On this basis it is evident that one thousand
square iuches of contact surface at saturation would mean
an adhesive pressure of four hundred thousand pounds.
With smaller clutches and a lesser saturation the grip be-

tween the two halves of the clutch would be reduced, but
it is evident that on the basis of this estimate the magnetic
cluch can be appplied wherever a mechanical connection
is required between the motive power and the generator.

The clutch illustrated is one hundred inches in diameter

and can transmit three thousand horse power at one hun-
dred and fifty revolutions a minute. It is used by the Im-
perial Electric Light, Heat and Power Company, of St.

Louis, Mo., and possesses advantages which make it an
essential adjunct of station practice. The connections of

the clutch are in plain view, and its construction is simple

and every part readily accessible. Where smaller sizes

of clutches are desired the Arnold clutch shows its supe-

riority by a reduction in size and weight far beyond that

of the ordinary friction clutch. For gas engines, lathes

and wherever light powers are to be connected and dis-

connected rapidly, as well as in the above cases, this clutch

performs its function with celerity and efficiency and may
in the course of time displace other more cumbersome
forms included under the head of friction clutches. For
further particulars address the Arnold Electric Power
Station Company, Marquette Building, Chicago, 111.

pressure to do for plating, particularly where electric
lights are used and the use of batteries for plating is not
practical. To obviate this difficulty and provide a means
whereby low voltage can be readily and economically

Rotary Transformer for Light Power.

secured, small rotary transformers of about the construc-
tion of the machine illustrated are in the market. Many
X ray cabinets are provided with them, the storage bat-
teries beneath being charged by a low pressure genera-

Largest Magnetic Clutch in the World.

ROTARY TRANSFORMERS FOR PLATING AND
CHARGING.

The old Smee battery has been displaced this many
years by platers of various grades and quality. It is not

tor driven either by a direct connected motor of higher

E. M. F. or its equivalent, a double wound armature
operating in the capacity of a motor and generator with-

in the same field. The higher pressure produces motive
always convenient to obtain electricity at a low enough power which is transformed into a low pressure current.
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of a plant in one part of the United States is more eco-

nomical than in another. This is a fallacy, however, and
explains why electricity may be cheaper in a small coun-
try town than in a large city where machinery is installed

of the most modern type. Distance from the coal fields

is in many respects the governing factor.
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presented by our present system prevent practical men
from understanding, or caring to understand, what units

COAL AXD THE COST OF ELECTRICITY. mean from a scientific standpoint. They are content to

wallow in ignorance on this score although severely crit-

Electric light plants operated in the most economical icised by many who have made merely the theoretical

manner are not alwavs equipments composed of the most side of the science a life study. The time is fast approach-

modern machinery. 'The cost of electricity is dependent i«g when a reform will be absolutely necessary or some
in nearly every case upon the price of fuel, except in such of our present units will be relegated to the scrap heap of

cases as street railway plants, where other running ex- defunct and obsolete terms,

penses are so heavy that the price of fuel is comparatively
unimportant. Cheap fuel, such as culm, is used wherever
circumstances are propitious, that is, when it can be read-

ily and cheaply conveyed to a given spot. An electric

light plant on the borders of Lake Champlain, along the

D. & H. canal, can supply electricity at a much cheaper

rate than in the City of Pittsburgh ; not because the site

of the plant is less expensive but clue to the small expense
accompanying the delivery of cheap grades of coal. If

freight charges vary the expenses ot electric lighting

change likewise, because it can be clearly demonstrated
that fuel cuts a more important figure in certain phases of

electric lighting than has been heretofore imagined. In

a great plant like the Edison Electric Illuminating Com-
pany's very few men are employed in comparison with the

large output of power. All operations are performed
automatically and the main expense in addition to the

depreciation of the machinery and wires is that of fuel.

The price of electric lighting is, therefore, regulated by

the freight charges per ton of coal and it is therefore

evident that variations in this respect may so affect the

price of lighting as to convey the idea that the operation

There will be an opportunity of instituting' a reform, as

suggested above, at the Electrical Congress, to be held

at Paris in the near future. Like various other con-
gresses that have been held in the past this congress will,

metaphorically speaking, join hands in supporting a large

sifter through which only eligible units will be permitted

to pass. It is the intention of this congress to attempt to

modify the C. C. S. system to such an extent that units

may be given a practical definition, apart from the various

Greek characters associated with them. The mistakes
that have been made in the past may receive some atten-

tion at this coming congress and it is to be sincerely

hoped that the units which then emerge will be as clearly

defined to the lay mind as the pound, foot or pint. There
is no necessity for dealing in abstractions in the face of

the immense volume of business annually carried on in

machinery and devices, such machinery and appliances

being constructed in accordance with these units. Too
much remodeling would be worse than too little. What-
ever changes are made should be along practical as well

as scientific lines.
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flnstallatfon Hccessories.

'FALCON" DIRECT CURRENT POWER
MOTORS.

The Falcon Electric Manufacturing Co., of 432-436
East 71st street, New York city, manufactures a line of

direct current power motors in two sizes, a one-twelfth

and one-eighth horse power. They are specially wound
for 115 and 230 volts or for battery circuits. The ma-
chines are designed for either series or shunt winding, ac-

cording to the nature of the work required of them. Ma-

With a switch, as illustrated, one ammeter may be used
for taking the readings of as many circuits as called for.
In the case at hand eight circuits." The New York Elec-
tric Vehicle Transportation Company have many of these
switches in use at their Fifty-third street station. These
switches are originally mounted on wooden bases from
which they are transferred to the switchboard, the thick-
ness of which must be given when ordering switches.
The "Falcon" radial amperemeter switch is built for
three, four, five, six, seven and eight circuits, double pole.
The officers of the above company are E. Leissner, presi-
dent; H. O. Swoboda, vice-president and general man-
ager and L. E. Frorup. secretary and treasurer.

Some of the Falcon Electrical Manufacturing Co's. Products.

Small Power Motor. Amperemeter Switch.

Knife Switch.

chines are furnished with I 1-4-inch grooved V shaped
pulleys and self-oiling bearings. The motors are substan-

tially mounted upon solid bases and all parts carrying

current are carefully protected. The price of these ma-
chines is very moderate ; the amperage of the twelfth

horse-power, 115 volt, is .45, and of the twelfth horse-

power, 220 volt, .25 of an ampere. Of the eighth horse-

power, 115 volt, .6 of an ampere, and for the same horse-

power at 220 volts, .33. Outfits particularly designed for

dentists, light power purposes, sewing machines, etc.,

may be had by writing to the above address.

The "Falcon" all drawn, pure copper, knife switches,

made by this company, are mounted on black enameled
slate bases for single or double throw, single break.

They conform in every respect to the requirements of the

National Board of Underwriters. Both the single pole,

double pole and triple pole, single throw or double throw
switches are built with or without fuse connections as re-

quired. The "Falcon" radial amperemeter switch sup-

plies a long-felt want in the trade. By its use the expense
of equipping a large number of circuits is dispensed with.

AN ELECTRIC CANCELLING MACHINE.
An electric cancelling machine is being made use of

quite extensively in the post offices of Greater New York.
The apparatus consists of an iron table probably two and
a half feet square. Across one end is an iron plate, four
inches wide, placed on edge. There are openings in this

plate where the printing is done. The printing wheel is

back of this plate and the inking wheel back of the print-

ing wheel. Another iron plate runs at right angles to the
first one. There is still another plate which moves back
and forth so that the space in front of the printing wheel
can be widened according to the length of the longest
envelope in the pile to be cancelled. The three plates

form three sides of a square. The letters are all arranged
with the stamp corners down. They are pressed against

the plate holding the printing wheel and when the current
is turned on by pressing a lever with the foot, the letters

are caught one by one and pushed forward in front of the

printing arrangement. When cancelled the letters are

automatically thrown forward and out of the way.—Ex.
length.
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ITeletirapbs.

NEW SYSTEM OF TELEGRAPHY.
An inspector of the French telegraph service was re-

cently sent by his Government to Budapest, to witness

the experiments being made with the Pollak and Virag

system.

It seems that exceptional rapidity is obtained by this

system, which transmits from forty to ninety thousand

words in one hour.

The inventors conceived the idea of using a telephone

as a receiver. The transmitter sends forth positive and
negative currents in succession, which act upon a tele-

phonic plate. The vibrations of the plate are intensified

in a manner described below, and are registered before

the eyes on a paper. The rapid use of the positive and
negative currents economizes so much time that the

words are telegraphed almost as rapidly as they are

spoken.

All dispatches must first be written out in telegraphic

characters, as in the Morse system. Instead of the dots

and dashes of the Morse system, however, the V sign is

used upright, or inverted, as follows : A. These charac-

ters are as easily read after a little practice as the dots

and dashes. Another point of resemblance to other tele-

graphic machines is that the machine perforates the strip

on which the characters are placed, so that the paper

directly over the characters is removed. The strip, or

tape, is carried over a revolving cylinder, on which press

two metal brushes, one bearing on the upright V, the

other on the inverted A. so that the brushes and the me-
tallic roller are brought into contact each time that the

characters are perforated. The positive current acts on
one brush and the negative on the other, and the two
currents go forth in the wire of the line.

The following is the mode of telegraphing

:

The telegram is placed in the machine, the cylinder

turns, and the dispatch runs unaided on the line. Upon
arrival, the current enters the receiving telephone, the

positive attracting the telephone plate on one side and the

negative on the other. Under this double influence, the

plate oscillates and vibrates, but so slightly that the

oscillation can not be utilized directly, so a small metal

stem or wire is attached to the centre of the plate and to

this little stem is attached a diminutive mirror lighted by
a lamp. This idea is borrowed from submarine tele-

graphy. The luminous ray is reflected by the mirror,

and the smallest deviation of this mirror brings about a

great disturbance at the extremity of the ray. It can thus

be imagined how the oscillation of the telephonic plate

acts upon the mirror, which in its turn determines an ap-

preciable movement at the extremity of the ray of light.

This ray is projected on a rolling cylinder carrying sen-

sitive paper, and at each oscillation of the plate the lumi-

nous pencil marks on the turning cylinder an upright V
or inverted A corresponding to the positive or negative

sign transmitted. It remains only to develop the sen-

sitive paper and to read the signs and words.
The idea consists of reception by telephone and inscrip-

tion by mirror as in the Thomson system of submarine
telegraphy.

The results obtained by the system, therefore, have
been the transmission at a distance of 1,000 kilometers

(621 miles) of eighty thousand words in one hour over
two bronze wires of great conducting power. Forty
thousand words, or sixteen pages of journalistic matter,

have been transmitted in twenty-five minutes. This rep-

resents more than thirty hours' work of an experienced
telegrapher with the Hug+ies machine now in use, and
more than five days and five nights of consecutive .labor

with the Morse system.
The speed of the Pollak and Virag machine is un-

precedented, but it has its disadvantages, in the opinion
of the writer on the subject. He enumerates the follow-

ing points : The telegram must first be changed into

characters, after the manner of the Morse system ; then
the strips must be perforated, as in the Wheatstone sys-

tem ; atter reception, the photographed strips must be
developed and then translated into ordinary language.
It is thought that this complicated manipulation may lead

to many errors in transmission, and for present use in

France he concludes that the Baudot machine actually

employed answers all requirements.

W. P. ATWELL, Consul.

Roubaix.

IPatents.
WEEKLY ELECTRICAL PATENT RECORD.

PATENTS ISSUED FEB. 20, 1900.

Conducted by Otto Greenberg. Complete descriptions

and drawings of any patents mentioned below will be sent

on receipt of ten cents.

643,649. Electric R. R. Jean J. Heilmann, France.

—

This invention consists in arranging four motors in series

diagonally two by two, so that one of the motors on one
side of the carriage is in series with one of the motors on
the other side, and adapted to equalize the strains and
pressure of the current in the two series of motors when
the car is turning a curve.

643,706. Telegraphic Safety Device. Selden R. Wright,
Morton, N. Y.

643,709. Electric Suburban Car. Michael Brillinger,

Toronto, Canada.

643,722. Thermostat. Chas. E. May, New Zealand.

643,730. Electric Switch. William T. Pringle, Rimos,
Pa.

643,744. Electric Heater. Gardner C. Hawkins, Bos-
ton.—In this invention an electric fan is used to create a

blast of air across tne coils of the heater.

643,758. Starting Box and Controller for Electric Mo-
tors. Frank R. Blake, Boston.

643,814. Electric Lighting Apparatus. Robert M.
Dixon, East Orange, N. J.

643,830. Telephone Transmitter. Alfred Stromberg,
Chicago, 111.

643,834. Electric Arc Lamp. Christian J. Toerring,
Philadelphia.—A part of the invention consists of a con-
stant-potential arc lamp having its regulating coil in

series and wound with resistance wire, constituting a
portion of the resistance of the lamp and a supplementary
resistance to adjust for the voltage of the circuit.

643,854. Electric Motor Wheel. James 1. Whittle-
sey, Elizabeth, N. J.

643,865. Controller for Electric Automobiles. Charles
G. Burrows, Windsor, Conn.

643,898. Electric Dental Oven. Harry M. Hill, St.

Louis, Mo.
643,993. Telephone Transmiter. Chas. Tucker and

Louis Jenkins, York, Pa.

644,029. Process of Electrodeposition of Metals. Sher-
ard O. Cowper-Coles, London, Eng.

Business Bews.
TOTAL AMOUNT OF ELECTRICAL EXPORTS

FROM NEW YORK CITY FOR WEEK
ENDING FEB. 24, 1900, $124,685.

New York, N. Y., Feb. 24, 1900.—The following were
the exports of electrical material from the port of New
York during the week just ended

:

Antwerp.—27 cases electrical machinery, $15,845.
Argentine Republic— 1 11 cases electrical machinery,

$7,804.
Amsterdam.—224 cases electrical material, $11,675; T

case elec, $150.
Berlin.— 1 case electrical material, $10.
Brazil.—63 cases electrical material, $2,628; 17 cases

electrical machinery, $191 ; 3 cases electrical material,

$209.
British West Indies.—20 cases electrical material, $607.
British East Indies.—4 cases electrical material, $192.
Bremen.—2 cases electros, $20.
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Belfast.—2 cases electrical material, $384.

British Possessions in Africa.— 12 cases electrical ma-

terial, $649.
Chile.

—

ij cases electrical material, $76.

Central America.—30 cases electrical material, $1,284.

Dutch East Indies.— 1 case electrical material, $70.

Havre.—350 cases electrical material, $47, 539 ; 1 case

electrical machinery, §77.

Japan.— 15 cases electrical material, $639.

Liverpool.— 170 cases electrical material, $10,017.

London.—338 cases electrical material, $14,167.

Marseilles.—65 cases electrical machinery, $4,794; 2°

cases electrical material, $2,33 1

.

New Zealand.

—

12 cases electrical material, $302.

Porto Rico.—25 cases electrical material, $547.

Peru.— 135 cases electrical material, $638.

Riga.—3 cases electrical material, $567.

Southampton.—62 cases electrical material, $1,024.

Uruguay.— I case electrical material, $5.

Colombia.—8 cases electrical material, $244.

NEW INCORPORATIONS.
St. Paul, Minn.—Manhattan Light, Heat and Power

Company. Manufacture and sale. of electricity and steam.

Capital, $1,000,000; incorporators: L. L. C. Brooks, A.

W. Zahn, F. C. Nelson, all of St. Paul.

Camden, N. J.—Consolidated Electric Company. Deal

in gas and' electricity. Capital, $100,000; incorporators:

S. R. Ketcham, C. H. Lamb, C. H. B. Martin, all of Cam-

den.

Clinton, 111.—Clinton Gas Company. Operating gas

and electric plants. Capital, $50,000; incorporators: H
L. Olds, E. F. Irwin, both of Clinton ; W. H. Odiorne, of

Springfield.

Mt. Pleasant, Term—A charter has been granted to

the Mt. Pleasant Electric Company, with $15,000 capital

stock. The incorporators are : E. L. Gregory, C. H. In-

gram, H. D. Ruhm and John Ruhm, Jr.
S

Trenton, N. J.—The South Jersey Water and Electric

Power Company, of Vineland, has been incorporated to

construct dams.' Capital, $250,000; incorporators: C. K.

Landis, Matilda T. Landis, M. Fry, all of Vineland.

Evanston, 111.—The Evanston Yarvan Company, of

Evanston, lias been chartered to furnish electricity.

Capital, $2,500; incorporaters : W. O. Merrick, C. Woob-

ward, N. J. Kasper, all of Evanston.

Dayton, Ohio—The Citizens" Electric Light, Power

and Pleating Company, of Dayton, has been incorporated.

Capital, $200,000; incorporaters: W. T. Block, G. G.

Luthy, W. Craighead, J. W. Kreitzer, S. D. Bear.

Bridgeport, Pa.—Bridgeport Electric Light, Heat

and Power Company. Supply light, heat and power.

Capital, $12,500 ;
incorporators : J. S. Elliott, of Jefferson

Township; W. H. Fisher, E. T. Bradshaer, both of

Brownsville ; G. D. Howell, W. J. Sturgis both of Umon-

Youngstown, Ohio.—The Merchants' Light, Heat and

Power Company, of Youngstown, Ohio, has,been formed

for furnishing arc and incandescent lights, etc. Capital,

$50000; incorporators: H. F. Kaercher, D. F. Ander-

son G E. McNab, W. R. Beard, P. C. Kaercher.

Newport News, Va—The Consumers' Light, Heat and

Ice Company has been chartered, the capital stock being

$100 000 This organization will run in opposition to the

Peninsular Electric Light and Power Company, the prin-

cipal stockholders in which are Alexander Brown & Sons,

of Baltimore. '

.
.

Los Angeles, Cal.—San Pedro Terminal Gas, Electric

and Power Company. Deal in electricity, gas, etc. Capi-

tal $100,000; incorporators: F. H. Rmdge, of Santa

Monica; H. V. Carter, G. I. Cochran, W. Gilleden L A.

Phillips, all of Los Angeles; W. J. Williams, W. W.

Beckett, J. R. Haynes, all of Pasadena.

Camden, N. J.—The Sun Electric Manufacturing Com-

pany, of Camden, has been incorporated to do general

telephone and telegraph business. Capital, $2,000; in-

corporators: E. Williamson, of Media; E. Hall, G. A.

Dougherty, J. R. Cantlin, all of Philadelphia, Pa.; S.

Dole, of Camden.
Columbus, Ohio.—The Morgan Engineering Com-

pany has filed articles of incorporation with the Secretary

of State. The capital stock is $3,000,000, half of which
is to be preferred. The company is to manufacture and
deal in hydraulic, electric, pneumatic, gas and fire ma-
chinery, including guns and ordnance.

Hempstead, N. Y.—The Roslyn Light and Power
Company has been incorporated to manufacture electrici-

ty for light, heat and power purposes in the towns of

North Hempstead, Oyster Bay and Hempstead, Nassau
County. Capital, $50,000; directors: R. D. Winthrop,
of Westbury ; C. H. Mackay, of Roslyn. and E. D. Mor-
gan, of Newport, R. I.

Albany, N. Y.—Senator Ellsworth has introduced a bill

incorporating the Lockport & Xewfane Power and Water
Supply Company, with a capital of $500,000. The busi-

ness of the company shall be the development and em-
ployment of hydraulic and electrical power, and supplying

it to the citizens of Niagara County. Willard T. Ransom,
Henry 1. Pierce, John A. Merritt and Harry L. Ransom
are named as incorporators.

STREET RAILWAY NEWS.
Fort Wayne, Ind.—The commissioners of Huntington

Count}'. Ohio, have granted a franchise through that

county to the Ohio & Indiana Traction Company, organ-

ized to build an electric road from Hicksville, Ohio, to

Marion, via Fort Wayne and Huntington. The line runs

west through Huntington County to Huntington, and
then extends southwest through Mt. Etna to Marion.

Belvidere, Pa.—The Warren County Traction Com-
pany has filed papers of incorporation. The company is

formed to construct and operate a trolley line from Phil-

lipsburg to Washington, and from thence to Belvidere.

The capital is $250,000, and the incorporators are : How-
ard Mutchler, Easton ; Morris M. Reading, Phillipsburg

;

Robert A. Montgomery, Lambertville ; Charles L. Hem-
ingway, Easton ; Richard B. Reading, Lamoertville ; Will-

iam S. Pursell, Phillipsburg, and Frederick Frelinghuy-

sen Kennedy, Bloomsbury.

NEW YORK NOTES.
AMERICAN ODDITY COMPANY have moved

into the large new building at Nos. T70-172 West Broad-

way, corner of Worth Street, and are now prepared to

supply "Oddo" motors and batteries promptly upon re-

ceipt of orders. Notwithstanding the fact that they have

twice doubled their manufacturing facilities within the

last three months they found that their factory was still

insufficient to meet the rapidly increasing demand for

their batteries and motors, and were therefore obliged to

seek larger quarters.

WESTON STANPaRD
PORTALE DIRECT READING!

VOLTMETERS and

WATTMETERS
For Alternating and Direct

Current Circuits.

The only standard portable in=

strument of the type de=

serving this name.

Write for Circulars and Price Lists

8 and 9.

WESTON ELECTRICAL INSTRUMENT CO.,

JJ4-J20 William Street, Newark," N. J.
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Distributing Station. Rotary Converter4in Operation.

THE FUNCTION OF THE ROTARY
CONVERTER.

The prejudice against the extended use of alternating

currents has disappeared, largely due to the fact that a

more thorough comprehension of the possibilities of al-

ternating current machinery seems to prevail, and, in

addition, due to improvements in methods of insulation

and construction. The rotary converter, through the

medium of which power transmission may be carried on
on a large scale without any greatly magnified risks of

either a commercial, mechanical or electrical nature,

has been universally adopted in power transmission
plants in a manner that agrees with theory and is adapted
to practice. The alternator operated by distant water
power generates a moderate pressure. This voltage is

led into transformers which raise the pressure until it

reaches the proper point for transmission over the line.

At the distributing centre it is received in a similar man-
ner by transformers and the step down process takes
place. Hence it is seen that generating the power, feed-

ing it into transformers which raise the pressure, receiv-

ing it again in transformers which lower the pressure,

constitute the main outlines of a power transmission

scheme. The second set of transformers feeds into rotary

converters, generally of a two or three phase character.

In these devices the motive power is supplied by the en-

tering current and from the rotation which ensues the

second winding on the armature, like the winding of any
other continuous current generator, feeds a D. C. current

at 500, 220 or no volts into various circuits for street

railway use, operating motors or feeding incandescent
light systems. From a standpoint of efficiency the fol-

lowing result is attainable: Allowing an efficiency of 10

per cent, in the generating station, including generators
and transformers, allowing an efficiency of 90 per cent,

in the line, allowing an efficiency of 90 per cent, at the

distributing end, the net efficiency reduces down to fig-

ures approximating 70 per cent.
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Electrical Measurements.

A FARADMETER.*
BY M. I. PUPIN.

The art of measuring- the capacity of a condenser has

not yet reached that stage of perfection which can be

justly claimed for the resistance measurement. The pre-

vailing method is the ballistic galvanometer method.

Leakage and absorption can and often do introduce se-

rious errors into this method. These errors can be re-

duced to any desirable limit by employing alternating

currents of appropriate frequency.

This was the principal consideration which led to the

resistance of A B. It is understood, of course, that the
resistances A B and B C are non-self-inductive and that
the capacity reactance of each condenser is its own cir-

cuit by far the greatest element of the impedance. It will

be seen presently that these conditions are fulfilled in the
apparatus shown in Fig. 2 which our fellow member, the
well known mechanician, Mr. Baillard, constructed for

me and employed in some work which he has been doing
for me during the last two months.

In Fig. 2, A is a cell which feeds into the primary B of

a small induction coil provided with an interrupter such
as is used in electrotherapy. The secondary C is con-
nected to a row of resistance coils E and h. These re-

sistance coils L have in addition several equal lengths of
manganin wire F stretched over a graduated scale The

3
Fig I.

construction of the faradmeter which forms the subject

of this note. In addition to this consideration, which con-

cerns the accuracy, there is another very important con-

sideration which must be taken into account and that is

the convenience of the method and the cheapness and
durability of the apparatus to be employed. Much of the

capacity measurement work, especially in connection

with telegraphy, telephonv, and the construction of alter-

nating current machinery, has to be done under con-

ditions under which it is quite inconvenient to employ the

ballistic galvanometer. I believe that the faradmeter de-

scribed here will be found to answer satisfactorily all

resistance of the coil as well as of the manganin wire is,

carefully calibrated once for all. The condenser H is a

carefully constructed mica condenser of known capacity.

( i is the condenser the capacity of which is to be deter-

mined. I is the differentially wound telephone. The ap-

proximate adjustment is accomplished by the plugs which
control the resistance E and L, and the final adjustment
is made by the manganin wire by a sliding contact F
which varies the length of the manganin wire to be in-

troduced, and therefore varies the drop which acts on one
of the condensers. With ordinary frequencies capacities

up to several microfarads can be determined with an ac-
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reasonable requirements as regards convenience.

The theory on which the construction of this meter is

based is very simple, as follows: Let x y (Fig. 1) be a

conductor through which an alternating current flows.

D is a condenser of known capacity and E is a condenser

of unknown capacity ; F is a differentially wound tele-

phone. Connect as indicated and adjust the resistances

A B and B C until silence is obtained in the telephone.

Then capacity of D : capacity of E : : resistance of B C :

^Presented at the 140th Meeting of the American

Institute of Electrical Engineers, New York, February

28th, 1900.

curacy of a small fraction of one per cent, easily and rap-

idly.
'

It is self-evident, of course, that in place of the differ-

entially wound telephone I, we can use an ordinary tele-

phone and place it in the bridge which connects a point

betwen G and H to a point between the resistance coils

E and L. The conditions of balance are the same as in

the method employing the differentially wound telephone.

In many practical cases this second method is preferable.

Our fellow member, Mr. Baillard, has experimented

quite a great deal with a faradmeter of this kind and is

better prepared to go into details of the apparatus and

the method than I am.
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WIRING FOR POLYPHASE CIRCUITS. apparent resistance of the wire. There is no waste of
The following diagrams are examples of the systems energy, but a condition equivalent to drop of potential is

employed in the distribution of polyphase currents. In experienced. The resistance and reactance of copper
the particular cases presented a complete three phase sys- wires running parallel to each other, each a thousand
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Connections of a Single Phase System.

tern of distribution is shown and a unique case of a two
phase current feeding a single phase system. As dia-
gramatically represented the original objects are attained,
but aside from the mere design of the circuit the limita-
tions regarding size of wire, induction, length of circuit,

feet long, at a normal temperature, are given, as stated
in "Electric Wiring." The reactance at 6o cycles, when
three inches apart, is .1296; at 133 cycles it is .2879. At
60 cycles, nine inches apart, the reactance is .18; at 133
cycles it is .4. When eighteen inches apart, at 60 cycles,

Connections of a Three Phase System.

etc., must be known. When alternating current wires are the reactance is .2120; at 133 cycles it is .4710. The ratio
run in a single conduit, the distance between the wires between the useful E. M. F. and the impressed E. M. F.
being less than an inch, the conditions for continuous of the line is called the power factor. When the power
current wiring hold true. Where the distance is greater factor of the load is known the drop in line can be calcu-

f-indtiction produces an effect, tending to increase the lated for one, two or three phases by a formula found in
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many standard text books. The inductance factor and
the power factor for each angle of lag are given and sim-

plify all computations. We refer our readers to look up
the volume mentioned, "Electric Wiring," page 58.

JElectrtc "IRailwaps.

NOTES ON ELECTRIC TRACTION UNDER
STEAM RAILWAY CONDITIONS.*

BY EDWARD C. BOYNTON.

On man)- of the large steam railroad systems in the

United States, there are certain sections which present

the most favorable conditions for the substitution of elec-

tricity for steam as a motive power. These conditions are

the result of increasing density of population, and mean
that better and cheaper transportation facilities are needed
by the public than are provided by the steam road.

The electric street railroads quickly took advantage of

these conditions, and by building lines more or less par-

allel to the steam roads, soon acquired a large share of the

local passenger traffic. The fault with the steam road
was not that the motive power was steam, but the fare

was too high and the train service too infrequent. The
whole question of the substitution of electricity for steam
hinges upon that one point.

In order to provide satisfactory transportation facilities,

the steam road must double or quadruple the number of

its trains, and reduce the fare to at most one cent per

mile. When there is sufficient density of population, this

will surely cause a large increase in the number of pas-

sengers carried. This increase is due principally to the

fact that many people who could seldom afford the ex-

pense of traveling would then make frequent trips. It is

very doubtful whether the great number of steam trains

can be operated at a sufficient profit with the low fare.

Here, then, comes in the change in motive power, with
the sole purpose of decreasing the operating expense.

I wish to call attention to two classes of local passenger
traffic which could be considered as distinct from each
other. The suburban traffic of a large city is well under-
stood, and its characteristics are usually such as would
make the change from steam to electricity profitable.

The low fare will induce a part of the population to make
their homes in the suburbs, and thus increase the travel.

But where there are competing trolley lines, the steam
road, which we will suppose has electric motive power,
needs one more facility than those mentioned, and that is,

high speed. Without that, there would be little advan-
tage over the competing lines.

It has been proved by experience that the speed must
be at least as great as an average steam train, and there is

no doubt that if the speed be made as high as the fastest

steam express train, the popularity of the line would in-

crease. It is well-known that the business man who de-

sires to travel from one city to another, or to and from his

residence and his place of business, cannot be carried

there too rapidly. It would probably surprise the average
passenger on one of the fast steam express trains to be
told at a certain time that he was traveling 70 miles per

hour, and yet such speeds are reached every day, for short

distances, over a straight, level track.

The other class of traffic referred to is that existing

between cities and towns in close proximity. Let us as-

sume a case as an example.
In a certain densely populated manufacturing state,

there is a city larger than any other within fifty miles

radius. Within that radius are several towns and small

cities not over twenty to thirty miles from the larger city.

These are connected by the steam road, which maintains
what is considered a reasonable train service, and one
that is as frequent as the traffic seems to demand, at the
rate of fare cnarged, which is from two to two and one-
half cents per mile. The trains are quite heavy, nearly
always fully loaded, and are run from two to three hours
apart. Together with its freight traffic, such a road pays
well, judged from the steam road's standpoint. Suppose
that electricity be substituted for steam in that section,
and a train service consisting of two, or three cars run-
ning every half hour from each end, with a maximum
speed of fifty to sixty miles per hour, and the fare reduced
to one cent per mile. There is no doubt in the minds of

those who have watched the development of such cases,
that the increase of traffic and low operating expenses
would result in a far greater profit than was ever earned
by that section of the road. It is well-known that such
conditions exist on our steam railroads in many localities.

It has been said that the steam roads will begin by
equipping their branch lines with electric motive power,
and little or nothing is heard of the equipment of the
main trunk line. It is necessary to define what is meant
by a branch. In a large system some brances are 100
miles long and may be double tracked; others are from
six to forty miles in length. In the assumed case de-
scribed above, the conditions may exist on one of the
large branches or even on the main trunk line, which may
have four tracks. It should make no difference in de-
ciding the question of equipping the part of the system
which possesses the desired conditions, whether it is on a
branch or a part of the main line. It snould be fully un-
derstood that no steam railroad will equip any portion
of its lines, except with the provision that nothing shall

be done which will prevent the running of steam and elec-

tric trains over the same track.

A well known authority, nearly five years ago, men-
tioned the possibility of the equipment of one or two of

the tracks of a four-track trunk line by electricity, to carry
the local traffic, and stated that the two tracks equipped
should be those used by the freight trains. At the present
day that does not seem advisable, for the reason that the
speed of the electric trains must be equal to that of the
steam express trains, and the slow moving freight trains

would seriously interfere with the electric schedule. Rut
it is unlikely that any steam road will equip a part of its

main trunk line until it has satisfied itself, as to financial

results, by giving it a thorough trial elsewhere.
The reduction of fares combined with the use of open

cars during the hot summer months .produce a class of

passengers which formerly used the electric cars. These
have been called the pleasure riders, and they furnish a
considerable proportion of the recipts. Experience with
open cars trains has shown that speeds of 30 to 35 miles
per hour are the maximum which should be used, on ac-

count of the discomfort caused by the wind pressure
created by the train.

(To be continued.)

*A paper presented at the 140th Meeting of the Ameri-
can Institute of Electrical Engineers, New York and
Chicago, February 28th, 1900.

Zanesville, Ohio.—Zanesville, Adamsville & Coshoc-
ton Electrical Railway Company. Constructing and
maintaining an electric railwav. Capital, $10,000; incor-

porators : J. B. Wilson, W. 'O. Littick, E. C. Gordon.
H. E. Baker, T. H. Southard.

Easton, Pa.—The Easton & Nazareth Street Railway
Company has been given right of way through Easton.
Grand Rapids, Mich.—Secretary Benjamin S. Han-

chett, of the Consolidated Street Railroad Company,
heads a company which will build an electric road from
Grand Rapids to Holland. The necessary capital has

been secured. The road will be operated for freight or

passengers.
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conductor for power transmission lines would be left in
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Changing a circuit from copper to aluminum for alter-

nating current service possesses certain advantages with

a low frequency. It has a lower inductance and less re-

sistance. According to a writer on the subject "if com-
putation for copper indicates the use of No. 4 wire, with a

conductor six inches apart, aluminum wire may be sub-

stituted by using No. 2 wire, with the conductors eight

inches apart, with approximately equivalent results. In

other words, aluminum wire must be two sizes larger

than copper." We are indebted to Cecil P. Poole for the

above figures, which indicate that the future use of alumi-

num wire will be much greater than that anticipated at

present. The Copper Trust has certainly been influential

in bringing about the use of aluminum for conducting
purposes. If aluminum were a little stronger the advan-
tages due to its use would be more obvious and copper,

even when quoted very low, would not be as desirable a

conductor.
NEW YORK, flARCH 10, 1900.

^ KIMBERLEY AND THE SEARCHLIGHT.CONTENTS: One of the means of communication employed by the
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military at Kimberiey was the searchlight taken from

Eimberiev and the searchlight :7 H.M.S. "Terrible. During the siege the searchlight
electric lighting. was in almost constant use, a dot and dash code being

The FaDcnon of the Kotary Converter 73 empi yed, the secret military code of the army supplying

ELEcTmcAL
P
MEASURTMENTs'.''' the alphabet. Every day the besieged employed this light

AFaradmeter 74 for conveying information to those advancing to their

electric railways. assistance. When the British military were approaching
Kotes on Electric Traction Under Steam Railway Condition, 76 Killlberley and Were SOme twenty Or thirty odd miles

T
som°r^onAutomobne 3 78 away the signals of this searchlight were noticed and the

patents. condition of the beleaguered garrison tersely stated. The
weekly Electrical Patent Record 79 searchlight is operated by switching the current on and

among the societies. on̂ a s ilor t flash constituting- a dot and a prolonged flash
American Institute of Electrical Engineers i9 .,.. . .

a * °

business news. of "&ht a dash -

Special Export Colomn 79

TSephoBe^^ The Marconi wireless telegraph system is employed
street Railway sews so by the British in South Africa to a very limited extent.

At the opening of the war the British War Office ar-

THE INCREASING USE OF ALUMINUM FOR r
.

an&ed ™th
ftf

Marcon i Company for the delivery of a

CONDUCTORS dozen sets. Iney arrived m good time, but when set up
for operation were found to lack in positiveness and to get

Nearly every week the technical papers contain reports out of adjustment very rapidly. It must be considered
of transmission plants whose lines are made of aluminum, that a Marconi system of wireless telegraphy involves
In many cases these installations represent the most the use of relay and coherer, both of which are very sen-
modern development in electrical engineering. The most sitive to outside disturbances, the coherer particularly,
recent form of insulation is employed and generators It has not been decided as yet whether the apparatus
possessing every improvement in addition to transform- was not properly operated or put in charge of skilled
ers of the latest design. But the various essential ele- telegraphers. If the fault lay with the instruments they
merits of a transmission plant are now rendered more will require considerable redesigning before being al-

complete by the erection of a line composed of aluminum, lowed to become an essential part of an army equipment.
The properties of this strange metal as well as its unusual From the experiments performed and tests made there is

softness make it seem surprising that a line composed of every likelihood that the apparatus did not reach the
pure aluminum performs its functions so satisfactorily, hands of skilled operators and in consequence failed to
It is therefore interesting to remark the physical dura- perform the functions expected of them.
bility of aluminum lines which through their tensile

strength lead to the conclusion that they contain a con-
siderable percentage of copper. From the standpoint of

conductivity aluminum wire has sixty per cent, of thai!

of copper. The great advantage of aluminum is in its

lightness. The specific gravity of copper and aluminum
bear such a relation to each other that, bulk for bulk, one
pound of aluminum contains three times as much metal
as a pound of copper. From this it is seen that if alumi--

num possesses sixty per cent, of the conductivity of cop-
per one pound of aluminum made into a wire of twice the
'ross section of a wire made from a pound of copper
would be nearly a third longer. The prices of aluminum
and copper in bulk are approximately the same with a
trifle in favor of the copper. Were the demand for alumi-
num wire sufficiently great the price could be reduced to

The automobile has been employed to some extent for

scouting and messenger service in the Transvaal, those
in use being operated by gasolene and being merely tri-

cycles of French construction. The surface of the veldt

is most irregular and at places covered with small bould-
ers and rocks and broken up by kopjes which make trav-

eling very, very rough. The British make use of light

Maxims mounted on tricycles by the aid of which the
artillery of an advancing force cannot only obtain quick
range, fire and retreat, if necessary, but be used in case
of necessity for transporting the wounded or carrying
supplies. In connection with these modern additions to
the army service signalling from a balloon containing a
searchlight was carried on extensively at Ladysmith, the
signals veing visible over a radius of a hundred miles.
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Hutomobiles.

SOME DATA ON AUTOMOBILES.
A few facts regarding the automobiles of the various

types shown may be of interest to technical readers. The
width of the tread or diameter of the tire largely influ-

quired in feet per minute the whole divided by '33,000
To this value we add or subtract a quantity dependent
upon the inclination of the grade in ascending or de-
scending. This added value to be treated according to
the grade is equal to the rolling load in tons times 2,240
times the speed required in feet per minute divided by

Various Types of Automobiles.

ences the rate of progress in damp weather and in the*

illustrations where the street hansom, delivery wagon
and tricycle are shown the size of tires is determined by

the weight of the machine and power applied. The horse

power required to propel a vehicle is equal to the total

rolling load in tons multiplied by the resistance to motion

expressed in pounds per ton multiplied by the speed re-

33,000 and multiplied by the sin of the inclination of the

grade. The resistance to motion expressed in pounds
per ton would vary from ten to thirty pounds, depending
upon the friction. In ordinary automobiles twenty-five

would be a fair figure. One ton weight moving ten miles

an hour over a grade of two degrees would call for ap-

proximately three horse power.
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[patents.

WEEKLY ELECTRICAL PATENT RECORD.
PATENTS ISSUED FEB. 27, 1900.

Conducted by Otto Greenberg Complete descriptions

and drawings of any patent mentioned below will be sent

on receipt of ten cents.

644.051. Controller for Alternating Current Circuits.

Ernest J. Berg, Schenectady. N. Y.

644.072. Automatic Gravity Cut-out for Electrical Cir-

cuits. Wm. Hanlon. Poughkeepsie, N. Y.

644.094. Electrical Bond for Railroad Rails. James

M. Price. Philadelphia.

644.108. Contact Service for Conduit Electric Rail-

road. Carl T. Stendebach. Leipsic, Germany.

644.128. Automatic Controller for Electric Compres-

sors. X. A. Christensen. Milwaukee, Wis.

644.143. Electric Gas-Lighting Candle-Burner. Ray
X. Xoyes. Haverhill. Mass.

644.144. Connecting-Plate for Storage Batteries.

Harry G. Osburn. Chicago.

644.160. Electric Glow-Lamp. William Bochen, Ber-

lin. Germany. The inventor heats the glower, which is a

non-conductor at ordinary temperatures, with a gas

burner placed beneath it; and then passes a current

through this glower.

644.196 and 644,197. Motor Suspension for Railroad.

muel E. Clarkson. Johnstown. Pa.

644.198. Motor Suspension for Railroad. Antoine B.

DuPont. Detroit. Mich.

644.199. Motor Suspension for Railroad. * Richard D.

Eyre. Philadelphia. Pa.

644.200. Motor Suspension for Railroad. Alfred J.

Gairing. Johnstown, Pa.

644.204. Switch Box for Intercommunicating Tele-

phone Systems. Albert Keller, Philadelphia.

644.205. Telephone Transmitter. Albert Keller, Phil-

adelphia.

644.206. Telephone Receiver. Albert Keller, Phila-

delphia.

644.212. Motor Suspension for Railroad. Edwin G.

Xicewauer, Johnstown, Pa.

644.213. Motor Suspension for Railroad. Edwin G.

Xice wauer. Johnstown, Pa.

644.251. Electric-Contact Apparatus. Carl G. von
Kohler. Stockholm, Sweden.

644.278. Means for Regulating Electric Machines.

Wm. H. Cooley, Brockport, X. Y.

644.547. Telephone-Transmitter. Ernest B. Fahne-

stock, Washington, D. C.

644.551. Microphone. Ernest B. Fahnestock, Wash-
ington. D. C.

644.561. Electric Signalling Apparatus. Geo. Harris,

Detroit, Mich.

644.552. Electric Meter. Geo. Hookham, Birming-
ham, England.

644.553. Alternating Current Converter. Hutin &
Mane. Paris. France.

644.554. Electric Recuperator. Hutin & Seblanc,

Paris. France.

644.555. Process of Reducing Apparent Inductance of

Electrical Circuits. Hutin & Seblanc, Paris, France.

644,311 and 644,312. Method of Winding Helices for

Electrical Purposes. James C. Anderson, Jersey City,

J-

644.315. Telephonic Relav. Fred H. Brown, Oak
Park, 'ill'.

644.330. Electrical Measuring Instruments. James
W. Packard. Warren, Ohio.

I.357. Multiple-Fuse Cut-out. James B. Hubbard
and Chas. Dorsey, Baltimore.

644.407. Automatic Regulation of Systems of Elec-

trical Distribution. John S. ("reveling, New York City.

644.408. Car-Lighting System. John S. Creveling,

New York City.

644,409. Electric Distribution. John S. Creveling,

New York City.

644,433. Signal Apparatus for Boilers. Wm. B. Lowe,

Jr., Atlanta, Ga.

644,448. Circuit-Closer for Telegraph Keys. Elmer
E. Nye and Louis C. Mcintosh, Los Angeles, Cal.

644,497. Wireless Telegraphy. Archie F. Collins,

Saratoga, N. Y. This invention consists of a receiving

apparatus for wireless telegraphy, comprising a non-
conductor tube, having oppositely-disposed conductor-

plugs arranged within it, the plugs having their inner

ends beveled to form a tapering or V-shaped pocket for

the reception of loose magnetic particles ; and a magnet,
in circuit with the plugs and magnetic particles, arranged

to act on the particles.

644,510. Process of Electrical Reduction for chemi-
cals or non-conducting ores which consists in forming
an electric arc between an electrode and an aqueous elec-

trolyte, and mechanically passing the ores into the arc.

Ellis F. Frost, Washington, D. C.

644,517. Resistance-Switch for Electric Circuits. John
H. Holmes and Frank Broadbent, Newcastle-upon-Tyne,
England.

644,538. Voltaic Cell. Albert Pfannenberg, Berlin,

Germany. This invention consists in the particular

shapes of the electrodes.

AMERICAN INSTITUTE OF ELECTRICAL
ENGINEERS.

The 140th meeting of the Institute was held at 12 West
31st street, New York, on Wednesday, Feb. 28th. A
note on "A Faradmeter" was presented by Dr. M.I.Pupin
and the instrument described and explained by the au-

thor was exhibited by him. Messrs. Hering, Wolcott,
Bradley and Reed took part in the discussion. A paper
was presented by Edward C. Boynton, of New Haven, en-

titled "Notes on Electric Traction Under Steam Railway
Conditions." The discussion was opened by Mr. F. j.

Sprague and continued by Messrs. Hutchinson, Han-
chett, Lamb, Ries, Pope, Holbrow, Mailloux, Atwood
and Emerson. At the meeting of the executive com-
mittee in the afternoon the following associate members
were elected: • Howell Henry Barnes, John Duncan
Boyd, Clement W. Evans, Lewis Warner Henry, A. M.
Hunt, Wm. G. Lawrence, J. L. McCreary, H. D. McVay,
Morris M. Neurath, Frans Oscar Renstrom, Mariano L.

Schiafhno, Walter Eugene Smith, Geo. Lourie Wiley, J.

M. Zapata.

Mr. Edward J. Willis, of Richmond, was transferred to

membership.
It was voted by the executive committee that the an-

nual business meeting should be held in New York City

on May 15th, the date fixed by the constitution, at which
the ballots for new officers will be canvassed. On the

afternoon of the following day, May 16th, the general

meeting for the reading and discussion of professional

papers will open at Philadelphia, continuing possibly for

three days.

^Business IRews.

SPECIAL EXPORT COLUMN.
TOTAL AMOUNT OF ELECTRICAL EXPORTS

FROM NEW YORK CITY FOR WEEK
ENDING MARCH 3, 1900, $92,002.

New York-, N. Y., March 3, 1900.—The following were
the exports of electrical material from the port of New
York during the week just ended

:

Argentine Republic.— 100 packages electrical material,

$16,668; 290 packages;, electrical machinery, $11,657.
Alexandria.

—

t case of electrical material, $48.
Brussels.— 1 case electrical material, $71.
British East Indies.—83 cases electrical material, $it,-
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Bremen.— 1 case electrical material, $42.

Brazil.—43 cases electrical material, $1,743.
British Possessions in Africa.—5 cases electrical mate-

rial, $313.
Chili.—2 cases electrical machinery, $56; 3 cases elec-

trical material, $183.

Cuba.—29 cases electrical material, $859.
Ecuador.—3 cases electrical material, $14.

Hamburg.—92 cases electrical material, $2,253.
Hull.—42 cases electrical material, $160.

Havre.—339 cases electrical material, $11,582.

Liverpool.—224 cases electrical material, $10,157.
London.—58 cases electrical material, $2,099.
Manchester.— 13 cases electrical machinery, $3,900.

Nova Scotia.—2 cases electrical material, $48.

Odessa.—5 cases electrical material, $525.
Peru.— 104 cases electrical material, $1,849.
Stettin.—64 cases electrical machinery, $13,241.

St. Helen's.— 191 cases electrical material, $2,500.

U. S. Colombia.—35 cases electrical material, $541.
Venezuela.—52 cases electrical material, $109.

NEW INCORPORATIONS.
Willimantic, Ct.—The Willimantic Gas and Electric

Light Company filed a certificate of organization.

Wilmington, Del.—The Electrical Development Com-
pany, of Vvilmington, to deal in electrical and other vehi-

cles, has been incorporated at Dover. Capital, $200,000
Camden, N. J.—The Electro Chemical and Heat Com-

pany, of Camden, has been incorporated to deal in elec-

trical and chemical apparatus. Capital, $1,000,000; in-

corporators : F. C. Dowd, J. L. Gethins, P. A. Dowd.
Washington, Ind.—The Washington Light and Water

Company, of Washington, has been chartered to con-

struct and operate water-works and electric-light plant.

Capital, $21,000; incorporators: R. A. Brown, A. J.

Padgett, H. M. Geiger, VV. F. Burke, all of Washington.
Wilkesbarre, Pa.—Liddon Flick and several Scranton

capitalists have organized the Northampton County
Electric Company and Consumers' Gas Company, of

Northampton County, at Easton, and will apply for a

charter.

Niagara Falls, N. Y.—The Electric Power Land Com-
pany, of Niagara Falls, has been chartered with a capital

of $1,000. Directors: Frank H. Manney, of Niagara
Falls, and Irwin N. Gray and William H. Ashcroft, of

Binghamton.
New York City.—The Royal Furnace Improvement

Company, of New York City, with a capital of $50,000,

has been incorporated. Directors : Alexander Bern-
heimer, ' Benjamin Gomprecht, Joseph Oppenheimer,
Jacob Samack and Walter Wolf, of New York city.

Puerto Principe, Cuba.—The Puerto Principe Electric

Company has been chartered in New Jersey to furnish

electric lights in Puerto Principe. Capital, $200,000; the

incorporators are Israel L. Kelsey, Robert A. Belancourt,

Winthrop C. Bushnell, Samuel Moorehouse, all of Jer-

sey City.

Tom s River, N. J.—The Tom's River & Island

Heights Electric Light and Power Company, of Tom's
River, has been incorporated for electric lighting. Capi-

tal, $20,000 ; incorporators : S. R. Applegate, C. A.

Holmes, M. Buley, E. E. E. Snider, A. Brant, C. Folkin-

burgh, C. H. Holman, J. Imlay, A. Ernst, A. Birdsall.

Trenton, N. J.—The Woven Steel Hose and Cable

Company was incorporated recently in Trenton. The
capital stock of the company is $100,000, of which $1,000
is paid in. It will manufacture sheathing for wire, cables

and electrical conductors.

New York City.—The River District Light, Heat and
Power Company, of New York city, has been organized.

Capital, $50,000. Incorporators : J. Douglass, of Hud-
son Park; C. H. Dodge, of Riverdale ; E. M. Johnson,

W. H. Yale, J. J. McKelvey, all of Spuyten Duyvil.

Los Angeles, Cal.—The United Electric, Gas and
Power Company has been incorporated with a capital
stock of $650,000. The directors are H. V. Carter, Fred-
erick H. Rindge, Alfred Stedman, George I. Cochran,
and J. J. Davis.

Denver, Col.—The Electrical Supply and Construction
Company, of Denver, with a capital of $10,000, 'has been
incorporated with William Sayre, J. Fisher, C. W. Arm-
strong and D. Vance Sickman, incorporators, to engage
in the manufacture, construction, buying and selling of

electrical apparatus and fixtures.

Wildwood, Pa.—The Borough Council of Wildwood
has granted the franchise for a new electric light plant,

The incorporators of the new company are Henry H.
Ottens, George Moffett and Dr. E. W. Fleming, of Phil-

adelphia. The capital stock of the new companv is $50,-
000, with a paid-up capital of $25,000.

TELEPHONIC CALLS.
Dover, Del.—The Delaware Valley oz Lake Hunting-

ton Telephone Company has been chartered to operate
between various villages in Sullivan County. Capital,

$2,000. Directors : James Cornwall, Cochocton
; John

Benncdum, Jr., and William F. Henry, Lake Hunting-
ton.

STREET RAILWAY NEWS.
Moorestown, Pa.—The Moorestown Traction Com-

pany has been organized with $100,000 capital to build a
trolley line from Merchantville to Mt. Holly via Moores-
town. \

Columbus, Ohio.—The Columbus, London & Spring-
field Railway has been incorporated by John G. Webb,
John M. Good, Hart F. Fisher, Emmet Tompkins and
Fletcher S. Penfield, with a capital stock of $1,000,000.
The company, besides operating a passenger ana freight

electric road, will have its own telegraph service, and will

furnish electricity for power, light and heating to the

towns along the route. It is intended to make the service

equal to that of steam roads.

Lenox, Mass.—The articles of association of the Lenox
Street Railway Company have been filed. The capital

stock will be $11,250. The following are to act as a

board of directors until others are chosen by the corpo-

ration : Charles Lanier and F. Augustus Schermerhorn,
of New York city ; William D. Curtis, Edward McDon-
ald, William Mahanna. Isaac J. Newton and Murray A
Brown, of Lenox.
Washington, D. C.—A bill to incorporate the Wesley

Heights Railway Company of the District of Columbia
was introduced in the Senate by Mr. Hansbrough and
referred to the Committee on the District of Columbia.

M. C. Butler, John T. Arms, Thomas E. Wagaman, Dr.

Henry D. Fry and John F. Waggaman and their asso-

ciates are named as incorporators of the railroad com-
pany.

WESTON STANDARD

ILLUMINATED DIAL

STATION
INSTRUMENTS.
THESE INSTRUMENTS are

based upon the same general
principle and are just as accurate as
our regular Standard Portable Di-
rect Current Voltmeters and Am-
meters, but are much larger, and
the working parts are inclosed in a
neatly designed dust-proof cast-

iron case, which effectively shields

the instruments from disturbing

influences of external magnetic
fields.

WESTON ELECTRICAL INSTRUMENT CO.
114-1-40 William St., Newark, N.J., U. 8. A.
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Searchlight Fire Engine.

THE FIRE DEPARTMENT SEARCHLIGHT AT

WORK.

Illustrations are shown herewith of the portable search-

light used by the Fire Department of this city. It is

equally serviceable when the smoke is very dense, as it

penetrates the smoke very easily and is of much greater

help to the firemen than even acetylene lanterns or those
in which stored electricity is employed. At present only

one of these searchlights is in use in this city's Fire De-
partment, and forms part of the equipment of engine
company Xo. 20, whose quarters are in Marion street,

Manhattan, in the very heart of the dry goods district.

The apparatus, which was built by the La France Fire

Engine company, of Elmira, N. Y., has an upright, tubu-
lar boiler, which drives a Forbes upright engine with five

by five cylinders, capable of making 600 revolutions a
minute, with a pressure of 100 pounds. It has besides an
independent Blake duplex feed-pump and a ten-gallon

feed-tank. In direct connection with the engine is a Bul-
lock ironclad multipolar, marine type generator, furnish-

ing a current at a pressure of eighty volts. Thirty-five

amperes of current are required for each light. The mo-
tion is rendered regular by a flywheel fixed between the

engine and the generator. The two searchlights ,which

are carried on the sides of the driver's seat, are of the

Rushmore marine pattern, and are of 6,000 candle power
each—the diameter of the barrels being eighteen inches.

They can be turned to any angle, and the proper means
have been provided for taking up the vibration. Each
light, or both, if necessary, can be taken off the pins by
which they are made fast at the front of the apparatus,

and fixed on portable standards carried, along with the

cables, at the rear of the boilers, where is also carried an
extra projector-base, and on the spindle of each base a

reel, on which is wound 200 feet of twin conducting min-
ing machine cable—the connections being so arranged
that there can be no confusion as to positive and negative.

For one searchlight are prov'ded lenses throwing a square
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beam of light on the face of the building, while the other

is an ordinary perfecting searchlight, whose rays may be
rendered convergent or divergent at will—the light being
controlled by block switches and rheostat placed behind
the driver's seat. To render the apparatus complete in

every way, Weston ammeters and voltmeters are pro-

vided, by means of which the electrician can obtain read-

ings at any moment when the current is being generated.

For use in fires on shipboard, these lights will be found
most serviceable, as the apparatus may be run out on a

pier, whence the light may be projected into the hold
while the firemen are operating therein. In cellars, dark
airshafts and halls also they will be of great assistance to

/IDisellaneous.

COPPER RESOURCES OF THE UNITED
STATES.-

HENDERSON GILBERT.

The production of copper in the United States has
grown to such proportions that we now turn out 65
per cent, of the world's copper instead of the 10 per
cent .of fifty years ago.

Geographically speaking, the copper mines of this
country in general may be divided into four sections.

Searchlight Fire Engine With Several Lights Ready for Action.

the firemen when looking for bodies, though for the latter

purpose smaller incandescent lights will probably be pro-

vided in course of time.

Meanwhile the searchlight has again proved its effi-

ciency—this time at a fire which broke out recently in

the Hamberger building, 94-98 Mott street, Manhattan.
When the special engine and searchlight arrived, the en-

tire six-story brick building was enveloped in a dense
smoke arising from excelsior and upholstery materials

in process of combustion ; but, as soon as the powerful
lights were turned upon it, the firemen had all the illu-

mination they needed. The light penetrated the smoke,
and the men on the upper floors moved about as safely as

in the daylight.

G .Stowe, the American Consul-General at Capetown,
Cape Colony, states that tenders for bridge work, elec-

trical and railway material and machinery are now open
for bids. According to advices received from South Af-
rica the close of the war will mean the inauguration of a

very heavy demand for all kinds of electrical apparatus,

mining machinery, etc.

First ,those along the Appalachian chain of mountains,
extending from above Maine to the Gulf of Mexico and
embracing numerous branches from the East and West.
Second, the Lake Region, principally on the shores of

Lake Michigan. Third, the Rocky Mountain mines,

which are subdivided into the Southern Arizona, North-
ern Montana, Colorado and Utah mines. Fourth, the

California mines. Besides this, of course, there are

other copper fields deposited in different parts of the

country outside of the immediate sections mentioned
above.
We first hear of mining operations in this country in

the Appalachian section, in Connecticut, New Jersey and
Pennsylvania, where small quantities of ore were mined
and shipped in the crude state to England for refining

in accordance with the trade laws in use before the

Revolution. The first steam pumping equipment was
erected at the Belleville copper mines in New Jersey in

1753. This is probably the first mention we have of

*From the "Yale Scientific Monthly."
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working copper in any considerable quantity, but that

copper existed in great buiK, which could be easily

worked, was told us in the "Relations aes Jesuites," as

earlv as 1660.

Following the Revolution, mines were operated in

nearly all the eastern, middle and southern states with

Varying success, the principal ones being in Vermont and

Tennessee. The Ely mine -in Vermont alone produced

3.000,000 lbs. in 1880, but since then has been closed

up. although there are prospects of its being reopened

in die near future. From 1846 until the breaking out

of the Rebellion, the Ducktown Mines, Tennessee, were

the largest producers on the continent, but these went

under during the war and nave never since been worked,

From this it" would seem to appear that copper interests

in the eastern states had had their day, especially when
we compare them with the enormous producers of the

west, but experts say that in a short time these eastern

mines will be reoperated on a very large scale and that

much is expected from them.

The Southeastern copper mines contain large deposits

of iron pyrites which hinder the reduction considerably,

besides the ore is not of a high grade.

The Lake region was the next to receive the attention

of the copper world. When this region was turned over

to Great Britain by France, a company was organized

in England to mine copper on the Ontonagon River

under the supervision of Charles Townshend. Failing

to find this copper, operations wrere begun in 1771 on

Michipicoten Island, near the north shore, but these

were a failure and work was stopped. A period of

inactivity covering three-quarters of a century followed

these early speculations, due, in some measure, to the

unsettled ownership of Michigan, for it was not until

1796 that Great Britain ceded this territory to us, and

it was not admitted as a State until 1837. In the mean-

time Dr. Houghton had prepared a scientific account of

the famous Keweenaw series of copper bearing rocks,

and in 1844 the first successful and extensive mines, the

Cliff and Minnesota, were opened.

The Keweenaw series consist of beds of trap sand-

stone and conglomerate which rise at an angle of 45
degrees from a horizontal bed of sandstone. This series

extends through Michigan into Wisconsin and Minne-

sota and across Lake Superior, but has been profitably

worked only in Michigan. The copper occurs chiefly in

the metallic state, although sulphurets are sometimes

found in Minnesota. There are three classes of deposits

which have been worked in the Keweenaw series.

First—Mass copper, where the metal occurs in bulk.

The only successful mass mine which has been worked
in recent years is the Central, although most of the

pioneer mines were of this type—such as the Cliff, Min-

nesota, Copper Falls, etc. One of the largest masses

taken from the Central was one of 600 tons, to which

was attached by metallic feeders 600 tons more, making

1,200 tons in one mass. This, of course, is most un-

usual .and occurs only near the top, the masses growing

smaller and fewer the deeper a mine is driven ; conse-

quently mass mines have never been large producers.

Second—The beds of amygdaloibal diabese or ash beds

appear in richer quantities around Portage Lake where

there are many extensive mines. The ore found in these

beds consists of small masses of copper mixed in with

the sandstone trap and contains anywhere from 2 per

cent, to 75 per cent, metallic copper.

When the Copper Falls Co. failed to meet with success

in mass mining it turned its attention to the amygdaloidal

trap and was so successful that a large number of com-
panies followed its example and many new ones were

formed, some of which are very large producers to-day.

For instance, the Quincy, incorporated in 1865, has a

yearly output of about 12,000,000 pounds, and the At-

lantic of the same date is also a large producer.
Third—The beds of conglomerate of which the cement-

ing material consists partly of copper. The mines in

these beds are the heavy producers. As in the case
of the Copper Falls Co. and the amygdaloidal trap,

these conglomerate fields were opened first by a com-
pany (The Boston & Albany), which had been disap-

pointed by its former yields and has turned its attention

to the new beds. Immediately other companies were
attracted, foremost among which are the Calumet and
Hecla, the Tamarack and the Osceola. The first two of

these have yields of only about 31-4 per cent, and 21-2
per cent, metallic copper respectively which is probably
due to the great quantity of unselected rock turned into

the stamping mills. The Calumet and Hecla has the
finest plant of any metalliferous mine in the world, and
as its supply of copper will last thirty years at twice the
present rate of production, it will be readily seen that

this plant alone will keep up the high average yield

of the Lake regions in spite of the growth of the western
producers.

(To be concluded.)

Electric IRailwa^s.

NOTES ON ELECTRIC TRACTION UNDER
STEAM RAILWAY CONDITIONS.

By Edward C. Boynton.

(Continued from page 76.)

The Question of Equipment.

The questions, how much will it cost to equip a given
service to be operated by electricity?—and how much
will it cost to operate it? are frequently asked. The
electrical engineer is now in a position to answer both
these questions with great accuracy. The experimental

stage has passed, and sufficient data is at hand to give

all the information needed. It must be realized that the

operation of a steam railway by electric power intro-

duces many conditions which do not exist in the trans-

portation problem within a great oity, such as are

operated by the elevated or surface street railroads.

There are no restrictions on speed or weight of trains.

Rapid acceleration is not of so much importance, for

the stops are much farther apart. The trains must be
operated under steam rules absolutely, and the whole
equipment must comply with the laws relating to steam
railway trains. The railway company contemplating

the equipment of a part of its system with electric power
has the choice of several methods which should be

closely studied to determine which is best suited for

the service it is proposed to operate.

These methods are

:

First : The purchase of electric locomotives of suf-

ficient power and weight to haul its standard passenger

coaches.

Second : The equipment of a number of its standard

coaches as motor cars.

Third : The purchase or building of a sufficient num-
ber of special light passenger coaches, some of which
are equipped as motor cars, and the withdrawal of its

standard coaches entirely from this service.

Fourth : Shall freight be hauled by electricity or

steam?
The use of electric locomotives for the purpose under

consideration depends upon several conditions. If the

travel is heavy, that is 2,000,000 passengers per year and
upward, the service frequent, the speed high, requiring

an average train of four cars, and, as may be the case,

the same coaches must go much farther than the electric

service extends, hauled by steam, it is advisable to use
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the electric locomotives hauling standard coaches. Their The fact that an electric locomotive requires but one
principal advantages lies in their ability to perform the set of controlling and air braking apparatus is a distinct

work of a steam locomotive in every respect, and this is advantage over other methods of employing electric

frequently a strong point in their favor with the rail- motive power. This is evident, not only in the first

wav managers. They are thus able to accommodate cost but in the fewer parts to be cared for.

(To be concluded.)

University of Glasgow.

themselves to congested traffic which usually occurs on
holidays and possibly at certain times every day, by

simply increasing the number of coaches hauled as is

the practice with steam locomotives. Such locomotives

should weigh from 100,000 to 150,000 pounds, should

have eight wheels and four motors, so that the total

weight is available for traction. They must be provided

with sufficient power to haul at least double the average

train without over-heating. Thev must not only be

able to perform the work of a steam locomotive in the

same service, but should do it at a faster schedule speed.

The rapid acceleration of a train hauled by such a loco-

motive enables it to perform the above duty without

any increase in the maximum speed. In switching cars,

the ease and rapidity with which the electric motor can

be handled is a great advantage.

It is necessary to equip these electric locomotives with

the best automatic brake system that can be obtained,

for several reasons. They must operate the existing

brake system on the coaches as well as the steam loco-

motive does. The law requires automatic brakes and
a whistle. An independent motor compressor with a

large main reservoir is therefore almost imperative.

The cost of repairs on an electric locomotive should

be exceedingly low, possibly 10 per cent, of that required

by a steam locomotive on account of the fewer moving
parts and the entire absence of the boiler and its neces-

sary equipment.

Educational.

GLASGOW UNIVERSITY.

The scene of the labors of Lord Kelvin, familiar to all

interested travelers, is Glasgow University. As a man of

genius little doubt will ever be entertained regarding
him. Within the institution represented on these pages
many of the greatest efforts of Kelvin's life were made.
The boy, William Thomson, entered Glasgow Univer-
sity when eleven years old, and thirty-nine years later the

following paragraph appeared in a well known electrical

journal : "William Thomson, LL.D., D.C.L., F.R.S.,

the most distinguished of English electricians, about to

complete his fiftieth year as professor of Natural Philoso-

phy in the University of Glasgow, Scotland. One who
helped to lay the first Atlantic cable and through whose
efforts it proved to be a success. A man unequealed for

the extent of his theoretical knowledge and whose prac-

tical inventions have made him unique as a genius of

unlimited and even-handed power. Made Baronet and
Lord for his great services to England."
Glasgow University is a famous institution, known to

all the civilized world to-day through its connection with
the illustrious scientist, Kelvin. A brief review of the

work of Kelvin done within the university walls may pos-
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itoee^RiuSay^^ The lighting industry is 'passing through a transfor-

mation which speaks well for those who look forward to

the universal employment of electricity as an illuminating

TFTFORV OF FT FfTROT YSTS
agCnt The arC light

'

whatever may be its form or ^^
inx^vji^i kjv LLr-cirtuLioio. Qr mec ]ianism actuating it, is a cheap source of illumina-

The labors of Van t'Hoff and the investigations of tion. It has been rendered particularly so in the last few
Clausius and Grotthues in electrolysis have led to the years by the introduction of the closed globe, arc lamp.
conclusion that this phenomenon is merely an exhibition in this lamp an increase in the life of the carbons has
of infinitesimal bodies, individually charged, reacting added a feature which created a stronger demand than
upon each other in obeyance to laws. According to this ever for this type of light. In addition, it interested man-
theory the transportation of electricity is accompanied by ufacturers and inventors sufficiently to lead to the rede-
a transposition of matter, as electrolytic conduction of sign of the larger and heavier street lamp so as to suit it

electricity is similar to the convection of heat in liquids, for indoor illumination. The original arc lamp, weighing
A brief resume of the situation is given below. The from forty to sixty pounds, has passed through stages of
molecules of an ordinary solution are supposed to be in evolution in the near past which reduced its weight and
constant vibration in all possible directions. Owing to increased its light-giving capacity. The present lamp
collisions between the molecules, or other causes, the weighs less than fifteen pounds and is adapted in every
constituent atoms are constantly leaving their partners way to the purposes of indoor lighting. In addition it

and combining with others to form new molecules. Every needs little of that care and attention at one time indis-
molecule, whatever be its nature, is charged with the pensable, and the carbon renewals occur but once or
same quantity of electricity, half positive and half nega- twice a month. The art has gone still further, developing
tive. The positive resides on one ion of the molecule along unexpected lines. Smaller types of the arch light
and the negative on the other. Now upon subjecting the have been built of less candle power, fined mechanism,
solution to a difference of potential between the dec- smaller carbons and less power consumption. Arc lamps
trodes the direction of the molecular motion is controlled may now be procured that are attached as readily to a fix-

and ions which by chance are isolated will tend to move ture or socket as a fan motor and take but little more
towards one or the other electrode, according to their current. Miniature arc lamps .adapted to practical pur-
charge. If the electro-motive force is large enough to poses, are in use to-day, consuming the current of less
prevent recombination of these ions they will continue than half a dozen incandecscent lamps and giving from
their movement towards the electrode and will accumu- three to five hundred candle power. Such lamps are
late around them. Upon touching the electrode they im- adapted to the lighting of homes, and their extraordinary
part to them their minute charges, and the continuous brilliancy and cheapness as a source of illumination re-
accumulation of these maintains a current in the circuit, move forever all doubts regarding the systematic and
The remarkable connection between the results of the proper development of the arc lamp within as well as
quantitative work of Faraday and the chemical equiva- without.
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sess deep interest for many. In 1845 elected second
wrangler to Cambridge ; made a fellow of St. Peter's Col-

lege. When eighteen years of age preparing an article

on the "Uniform Motion of Heat in Homogeneous Solid

Bodies and its Connection with the Mathematical Theory
of Electricity." At twenty-two professor of natural phil-

osophy in Glasgow University. Author of the article on
the "Mathematical Theory of Electricity in Equilibrium,"

also the "Elementary Laws of Static Electricity." Editor

of the Cambridge and Dublin "Mathematical Journal."

In 1848 writer of a paper on the "Distribution of Elec-

tricity on Spherical Conductors," at that period inventing

the electrometer. In 1858 laying the first trans-atlantic

cable. In 1862 winning the chief prize given by the

Royal Society of Edinborough. Author of the paper on
the "Mechanical Energy of the Solar System." Also an

SOME DATA ON ELECTRIC PUMPS.
Electric pumps meet with general application in many

mining propositions as well as in those cases where their
installation is desirable for purposes almost domestic in
character, as in our large cities. Difficulties in mining
particularly are increased by the presence of water. Some
very valuable mining properties are useless at present
through the drainage that occurs into them from the sur-
rounding district. As a general rule, particularly in the
West, fuel is not abundant in the neighborhood of mines,
and it is therefore evident that water power must be util-
ized even though it be miles away. It can only be trans-
mitted conveniently and cheaply in the shape of electrici-
ty, and as far as pumping is concerned motors will be re-
quired to drive all apparatus performing that function.
One cubic foot of fresh water weighs 1,000 ounces, or

Electric Pump for Domestic Purposes.

article entitled, "On a Universal Tendency to the Dissi-

pation of Mechanical Energy. ' Sir David Brewster,

speaking of the then Sir William Thomson's work, states :

"These papers evince a genius which has not been sur-

passed, if equaled, by that of any living philosopher.", In-

ventor of the mirror galvanometer prior to 1863. In-

ventor of the siphon recorder in 1866, receiving the title

of D.C.L. and LL.D. from Cambride. These various in-

tellectual medallions could not add lustre to the man's

name but by making him greater brought into more im-

mediate prominence .the university at which he lectured,

attendance in wihch hall was considered as great an

honor as England could offer. Glasgow University will

forever remain an institution associated with the work of

Lord Kelvin and the successor to this great genius is a

man of acknowledged capability.

62 1-2 pounds. One cubic foot contains 7 1-2 gallons;
each gallon weighs 8.33 pounds. A column of water one
foot high and one square inch in cross section weighs

.434 pounds. Calling the height to which water is to be
lifted H and the pressure in pounds per square inch P we
have the formula P equals .434 times H, or H equals 2.3

times P. If the number of gallons per minute to be

pumped is called G we have the following formula for

horse power : HP equals G times H times 8.33 divided

by 33,000. Allowing for water friction, loss in gearing,

etc., 34 per cent., giving an efficiency, of 66 per cent., we
have the following for the horse power of the motor re-

quired: Horse power of motor is equal to G times'

H

divided by 2,600.

To illustrate the application of this formula let us pro-

pose to lift 24,000 gallons of water per hour a distance of
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6;c feet. Applying the formula 24,000 gallons per hour

E --4.000 divided by 60, equals 400 gallons per minute.

The horse power of motor required equals 400 times 650

divided by 2,600, equal to 100 horse power. Other cases

mav arise' wherein the pumping is done against a press-

ure* in tanks, as, for instance, in elevator work, in which

case we substitute P for H in our formula, giving us

horse power equal to G times S.33 times 2.3 times P di-

vided bv 33,000 or horse power equals G times P divided

bv 1722. Making allowance for losses due to friction,

etc.. in connection with the formula vj times H divided

bv 2.600. and substituting 2.3 times P for H, we get horse

power of motor equal to G times P divided by 2,600 or

horse power of motor equals G times P divided by 1130.

Applying this formula to a specific case we obtain the

following: Horse power of motor required to deliver

300 gallons of water per minute into a closed tank against

100 pounds pressure ; horse power of motor equals 300

times 100 divided by 1130, equals 26.5 horse power.

Where a hvdraulic elevator is installed a motor supplied

James H. Mason.

with current from the street service will be quite sufficient

to perform the work required. In this case neither motor
nor pump will need attention, nor does the same risk ex-

ist of water pressure diminishing, due to low boiler press-

ure. Accidents from this cause have been more common
than those due to the careless handling of the elevator it-

self.

Biographical.

JAMES H. MASON.

James H. Mason, the author of "Electric Light Home
From Battery Power," and founder of the American Od-
dity Company, has been known to members of the elec-

trical profession for the last fifteen years. Much of the

enterprise and development of the present trade in small

motors, dry batteries and acid batteries is due to his

efforts. He is probably one of the best known experts

on the primary battery in the United States. We are.

pleasH to reintroduce him to our readers, many of whom

are well informed regarding his interesting work in the

past and present. The American Oddity Company, of

which he is manager and founder, has grown to very

large proportions and the motors and battery outfits man-
ufactured by them have been received by the trade with

undiminished satisfaction. Mr. Mason is a comparatively

young man but characteristically energetic and in every

way adapted to the commercial and scientific pursuits he
has succeeded in so well. The American Oddity Com-
pany has recently moved to 170-172 West Broadway,
New York City, owing to the rapid increase of business

and the installation of new machinery.

[Patents.

WEEKLY ELECTRICAL PATENT RECORD.
PATENTS ISSUED MARCH 6, 1900.

Conducted by Otto Greenberg. Complete descrip-

tions and drawings of any patent mentioned below will

be sent on receipt of ten cents.

644,562 and 644,563. Electric Arc Lamp. Thos. E.
Adams, Cleveland, Ohio.

644,565. Transformer. Engelbert Arnold, Carls-

ruhe, Germany.—A transformer of rotating currents

having three iron cores connected by a yoke in three

sections, the ends of two sections of the yoke being
magnetically connected to each core, and two cores

being connected by each section.

644,594. Telephone System. Joshua Gore, Chapel
Hill, N. C.

644,639. Electric Railway-Signal. Judson Shoecraft,

Topeka, Kan.
644.646. Insulator for Electric R. R. James and Wil-

liam Thomas, Catasauqua, Pa.

644.647. Selective Signal for Telephone-Circuits.

George K. Thompson and Ernest Robes, Mass.
644.652. Telephone-Transmitter. Joseph M. Wilder-

man and Enoch A. Nelson, St. Charles, Mo.
644.653. Coin-actuated Telephones. Arthur Wines,

Chicago
644,658.

Cleveland.

644,666.

Electric Cigar-lighter. Chas. B. Abbott,

Maxwell

Chas . M. Johnson,

Controller for Electric Motors.
W. Say, Schenectady, N. Y.

644,671. Electric Motor-car.
New York.

644,680. Guard for Telephone Mouthpieces. Lillian

B .Ordway, San Francisco, Cal.

644,684. Dynamo Electric Machine. Henry G. Reist,

Schenectady, N. Y.

644,714. Telegraph-sounder. Samuel Lively, Alder-
son, W. Va.

644,745. Electric Switch. Norman Marshall, New-
ton, Mass.

644,783, 644,784 and 644,785. Electric Glow-lamp.
John Van Vleck, New York.

644,790. R. R. Signaling System. Henry Bezer, New
Rochelle, N. Y .

644,816. Electric Arc Lamp. Wm. Davy, London,
England.

644,823. Electric Lamp for Bicycles. Gustavos
Heidel, St. Louis, Mo.

644,844. Electric Switchboard. M. T. Bunnel, N. Y.
644,852. Electric Pump. Carl Eickemeyer, Yon-

kers, N .Y.

644,850. Electric Measuring Instrument. Adrian H.
Hoyt, Penacook, N. H.

644,860. Electric Gas-lighter. Conrad Hubert, N. Y.
This is a portable device consisting of a battery, an
electric lamp, electric igniter and a cock-turner.

644,864. Electromotive Force Regulation. Benja-
min G. Samme, Pittsburg, Pa.
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644,865. System of Electric Distribution. Same in-

ventor.

644,868. Telephone Signal-circuit. Dana McNeil,

Chadron, Nebr.

644,878. Automatic Circuit-breaker. David W.
Stinson, St. Louis, Mo.'

644,917. Electrical Measuring Instrument. Adrian

H. Hoyt, Penacook, N. H.

644,962. Electric Arc Lamp. Edward M. Barnes,

Cleveland, Ohio.

644,972. Induction-coil for X-ray Apparatus. Regi-

nald A. Fessenden, Allegheny, Pa.

644,995. Vacuum-tube Lighting. Daniel M. Moore,

Newark, N J.—An alternating-circuit generator in direct

conductive or inductive connection with the tubes to be

excited, is organized to produce an alternating impressed

electromotive force of abruptly-changing value.

645,008, 645,009, 645,011, 645,012, 645,013 and 645,014.

System of Electrical Distribution. Warren B. Reed and

Lyman C .Reed, New Orleans, La.

645,010. Electrical Circuit Breaker. Same inventors.

645,015. Electric R. R. Same inventors.

645,021. Underground Electric R .R. George W.
Smith, Dallas, Tex.

645,041. Vacuum-tube Lighting. Daniel M. Moore,

Newark, N. J.

Business IRews.

SPECIAL EXPORT COLUMN.
TOTAL AMOUNT OF ELECTRICAL EXPORTS

FROM NEW YORK CITY FOR WEEK
ENDING MARCH 10, 1900, $63,016.

New York, Mar. 10, 1900:—The following were the

exports of electrical material, from the port of New
York, for the week just ended:

,
Havre :—328 cases electrical material, $9,229 ; 4 cases

electros, $50.
Hamburg:—49 cases electrical material, $7,521 .

Genoa:—23 cases electrical material, $i,432 ;
IO cases

electrical machinery, $665.

Glasgow :—4 cases electrical machinery, $190 .

Hull:—6 cases electrical material, $417.

Japan :—8 cases electrical material, $45 ; 4 cases elec-

trical machinery, $135.
London:—126 cases electrical material, $4,748; 44

cases electrical machinery, $2,553; 12 cases electro-

motors, $1,046.

Liverpool :—23 cases electrical material, $902.

Marseilles :—34 cases electrical material, $2,755.

Antwerp:—2 cases electros, $30; 131 cases electrical

material, 3,885 ; 17 cases electrical machinery. $1,960.

Barcelona :—4 cases electrical machinery, $22.

Aberdeen:—204 cases electrical material, $2,573.

British Possessions in Africa:—12 cases electrical ma-

terial, $1,317.
Brazil:—22 cases electrical machinery, $2,937; 115

cases electrical goods, $5,^08.

Bristol :—93 .cases electrical material, $8,000.
_

British West Indies :—9 cases electrical material, $289.

Bremerhaven :— 1 case electros, $30.

Central America:—47 cases electrical material, $1,820.

Chili:—222 cases electrical material, $2,401.

China :—34 cases electrical material, $556.

NEW INCORPORATIONS.
Cherawa, S .C.—The Ashworth Electrical Company,

of Cherawa, capital, $100,000, has been chartered. Rhode

Island capitalists are back of it.

New York.—Newton Electric Company, of New York

city, capital, $1,000; directors: Dudley C. Newton, Wil-

liam J. Newton and Bernard J. Isicke, New York city.

New York City.—The Magnet Wire Company, of

New York city, has been incorporated. Capital, $25,000;
directors : R. F. Manning and J. De S. McGuire, New
York city; Richard Varley, Jr., Jersey City.

Monticello, N .Y.—The Murray Electric Light and
Power Company, of Monticello, has been chartered with
a capital of $20,000 ; directors : Peter C. Murray, Delia
Murray and Elmer S. Rockafeller, Monticello.

Syracuse, N. Y.—The United Gas and Electric Com-
pany, of Syracuse, has been incorporated with a capital

of $4,000,000 to manufacture gas and electricity. The
capital stock is divided into $1,000,000, preferred, and
$3,000,000, common stock. The directors are L. Bedell

Grant and John T. Kirk, of Brooklyn, and Ashley T.

Cole, of New York city. The comoany takes over the

business of the present Syracuse Electric Light and
Syracuse Gas companies, and its operations will extend
throughout Onondaga County.

STREET RAILWAY NEWS.
Dover, Del.—The Ohio River Electric Railway and

Power Company, whose capital stock is estimated at

$300,000, has filed articles of incorporation.

Mentor, Ohio.—The Cowle Transit Company, of

Mentor, has been incorporated with a capital stock of

$85,000. The incorporators are W .S. Manuel, N. B.

Snavely, S. H. Holding, Frank S. Masten and B. Arp.
Huntington, Ind.—Promoters and capitalists inter-

ested in a new electric railway to be built between this

city and Portland, Ind., have held a meeting and organ-

ized the Oil Belt Traction Company of Indiana. It will

be incorporated with a capital of $10,000. The president

is Z. T. Dungan.
Columbus, Ohio.—The Columbus Freight and Trac-

tion Company has been incorporated by W. D. Brickell,

William D. Park, William D. Hamilton, Charles E.

Morris and John W .Mooney. The capital stock is fixed

at $25,000. The articles state that the purpose is to

construct railway track in the city of Columbus to be
operated by electricity or other power, to own real estate

and erect buildings, to develop electricity for their own
use and to sell to others.

TELEPHONE CALLS.
Wilmington, Del.—Could Telephone Company, of

Philadelphia, to manufacture and use telegraph, tel-

ephones and electric light products.
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Expositions.

ELECTRICITY BUILD1/NC

PAN-AMERICAN EXPOSITION
..K[> WICKS ABC! ITS- BUFFALOW [opyright wo

BjPm-Amr/em Exposition (o.

ELECTRICAL EFFECTS AT THE PAN-AMERI-

CAN EXPOSITION.

Elaborate designs have recently been completed for the

Electricity Building for the Pan-American Exposition,
to be held at Buffalo. X. V., May 1st to October 31st,

IQOI. Displays of all kinds in the practical and artistic

uses of electricity, together with complete exhibits of

electrical machinery and appliances are to be conspicuous
features of the great exposition.

The designs contemplate a very handsome and com-
modious building. The structure is to be 500 feet from
fast to west and 150 feet wide, giving an exhibition space
of 75,000 square feet.

The south facade fronts the Mall and the north fronts
the Midway. The east end is toward the massive Electric

Tower, while the west end faces the Grand Canal. The
building is long, low and inviting. The design of the
facades shows artistic grouping. The openings of the
pergola-like loggias, placed at frequent intervals, present

a delightful effect, showing more and more of the reveals

of the pilasters and openings as the eye travels to the

end of the building farthest away from the observer.

There is a pleasing ending at each corner of the build-

ing ,with a low-domed pavilion tower, and the building
is interrupted at the center by the double-towered en-

trance. This entrance, wide and high, is spanned by an
ornamental arch and supported each side by columns.
The towers also have minor entrances through them.
The connecting work between the towers, the towers

themselves, the pavilions at the corners of the buildings,

and similar places, are to be brilliantly illuminated and
made gay with banners and flags.

The modeled relief work of the building is of choicest
design. The general ornamentation of the building is to

be frescoes in an interesting mixture of reds, greens and
yellows. The general color scheme follows that of the
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Machinery and Transportation Building and other

groups of buildings of the Exposition. The building was

designed bv Green oc Wicks, of Buffalo.

The Court of the Fountains is to be the great centre-

e of the Exposition. Here the principal electrical

displays are to take place. The Court is to be illuminated

at night with the diffused light of more than 100,000 in-

candescent electric lamps, the distribution being so per-

fect that there will be no shadows. Colors will be ex-

tensively employed to produce fantastic effects. The

huge steel tower. 350 feet high, which stands at the north

end of the Court of the Fountains will be used in the pro-

duction of extraordinary electric features. One of these

will be an electric water-fall 30 feet wide and of 70 feet

descent : from a niche in the tower. The tower itself is of

imposing design and intricate workmanship. The many

fountains in the great basin of the court will be made

beautiful at nignt by means of electric lights of all colors.

The ver.v extraordinary electrical features of the Ex-

position are made possible by the fact that electric power

from the largest power plant in the world, at Niagara

Falls is to be provided in unlimited quantities. This

power plant is only half an houFs ride from Buffalo, and

is one of the great sights for visitors to the Exposition

to include in their itinery.

Electric IRailwa^s.

NOTES OX ELECTRIC TRACTIOX UNDER
STEAM RAILWAY CONDITIONS.

BY EDWARD C. BOYNTON.

( Continued from Page 84.)

The second method of applying electric motive power

to an existing steam railway ; the equipment of standard

coaches as motor cars, will appeal to all steam railway

managers as the cheapest and most convenient way to

make the change. This method has strong arguments in

its favor. ,

The motor car carries its own paying load and during

the hours of light travel can be run light, without haul-

ing other coaches. A standard coach equipped with two

motor trucks and four motors will haul nearly as many

coaches as the electric locomotive above mentioned and

will weigh 100,000 lbs. It will easily handle five coaches,

making a six car train weighing loaded 45°>000 lbs
-

l

believe that the power consumed per passenger carried in

a train hauled bv an electric locomotive will be less than

if all the cars were motor cars, whether run singly or in

one train.

Let us see exactly what must be done to a standard

coach to equip it as a motor.

In most cases the conditions will be found to be such

that three or four car trains with a proper schedule will

be sufficient to take care of the maximum traffic. This

necessitates only two motors for the coach. These should

both be mounted on one truck, and this truck complete

with motors will have to be purchased and used to re-

place one of the standard trucks. The motor truck

should be built especially for the purpose, a heavy steel

truck, 36 to 40-inch, steel tired wheels, brakes of the

type that do not require brake beams, springs both

elliptic, and equalizer of sufficient strength to support the

weight of half the car body with maximum load, and this

means all standing room occupied. The size and gen-

eral design of the axle in the motor truck must be care-

fully considered. The author does not believe that steel

axles 5 inches minimum diameter between wheels, are

safe. It may be that in calculating their strength and

considering the enormous strains which they must with-

stand, the result appears satisfactory, but experience

shows that the excessive vibration at high speeds wfll

cause crystallization of the steel and a high factor of

safety must be employed.
The wheel journals should be at least 5 1-2 inches by

9 inches, and the diameter of axle between wheels 6 1-2

inches, with a larger diameter through the axle gear.

The wheel base cannot well be more than seven feet, on
account of the curves, but it is nearly all needed in order

to obtain room for motors of sufficient size. The motor
should not be supported by the truck frame in any way.

Steel bars should be placed at each side of the motors
extending from one axle to the other, and beneath them,
just inside the wheels. These should be suspended from
lugs on the motor frame by suitable links as near the

center line of each axle as possible. The backs of the

motors can then be carried on these bars by means of

other lugs on the motor frame and springs above and
below the lugs. This method of motor suspension is

rapidly coming into general use, and it has many ad-

vantages. If motors should be damaged it is simply nec-
essary to place another pair of wheels and axles with
other motors in the same truck frame. The motor cars

ride much easier, or practically the same as before they
were equipped with motors, due to the fact that the jar-

ring of the motors is not transmitted to the car body.
The motor car must be wired for, and furnished with a

suitable number of electric lights and heaters, which is a

simple matter. The same thing must be done for the

coaches it is proposed to haul. The latter should also

be equipped with collecting shoes connected by a wire
which terminates at each end in an electric coupler of

sufficient capacity to supply the motor on the motor car

if necessary. The motor car is supplied with the regular
air brake apparatus used by the road and piped as a

steam locomotive, except that the car is double ended
and requires an engineer's valve, gauge and other neces-

sary parts at each end.

The independent motor air compressor, main auxiliary

reservoirs, car wiring cables, main wires for collecting

shoes, rheostats and electric couplers, all go under the

car in addition to the standard equipment of a passenger
coach.

A small cab should be provided at each end for the

motorman, preferably inside the car, fitted with a front

and side window which can be opened to their full ex-

tent. Here are located the air brake valves, the auto-

matic governor and switch for the compressor, the motor
controller, main switch, circuit breaker, electric light and
heater switches. The bells or gongs, pilots and whistles

at each end complete the list.

A few words about car wiring may be of interest here.

The most careful work in wiring cars is very essential.

The- author believes that the causes of nearly all the fires

occurring in motor cars can be traced to defective wiring.

There is no reason why such wiring can not be made safe.

Even if the insulation of wires and cables is of the best,

they should be treated as bare wires, as the insurance

underwriters say, and unskilled labor does not pay in

this part of the work. The maze of iron pipes, rods and
braces, under such cars, render it necessary to protect the

wires from rubbing or chafing with the utmost care. It

must not be taken for granted that the pipes, etc., remain
in one position when the car is under headway. The
working and straining of the car body, the swing of the

(rucks and brake rods and compression of springs must
be carefully considered, and no care in protecting the

wires however great can make them too safe. In trolley

cars the removal of the pole from the wire will put out,

or render a fire easy to control, but in such cars as are

under discussion, I have not yet seen or heard of a

method of cutting off the current at or near the contact

shoes, though there may be such. It is evident there-

fore how helpless a train crew is when called upon to put
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out a fire caused by a terrific arc under the car. It has

been proved in practice that good car wiring practically

prevents such accidents. Before leaving the equipment
question, I will give some opinions on the performance
of the motors.

(To be continued.)

Miscellaneous.

COPPER RESOURCES OF THE UNITED
STATES.

BY HENDERSON GILBERT.

(Concluded from Page 83.)

Our largest amount of copper comes from the immense
mines of Butte, Montana ; from the Anaconda, Boston
and Montana mines. The vein here consists of a granitic

filling containing large masses of mineral and being
thoroughly impregnated with dissembled particles. The
bed is three miles in length, the whole of which distance

is known to be productive and to contain masses from 50
to 60 feet in width. The ore in this State, as well as in

Colorado, is rich in silver, varying from 2 ounces to 1-2

ounce per unite of copper, which can be procured as a

by-product in refining, and which is almost clear profit.

Montana's rapid rise in production in her early days
was remarkable. Mining in this State was begun simul-

taneously with the mining in Arizona, and in 1882 the

latter produced 18,000,000 lbs. against 9,000,000 lbs. of

the former. But in ten years these figures were con-
siderably changed, Montana producing 114,000,000 lbs.

to about 36,000,000 lbs. from Arizona. Most of this

came from the Anaconda, Boston and Montana mines,

which are run on a much grander scale than any of the

other mines in the Sate.

Arizona is looked upon as the coming large producer
especially from the Detroit, United Globe, Copper Queen
and United Verde mines. The yields are rich but uncer-

tain, and the ore of good quality for refining easily. The
ores have been naturally oxidized, which has compen-
sated for their great distance from fuel.

A table comparing the relative productions of these

three States is given below :

—

1889. 1898-9.

Montana 43 per cent. 40 per cent.

Lake Region .... 35 per cent. 30 per cent.

Arizona 13 per cent. 20 per cent.

We notice that Arizona has risen 7 per cent., and that

both Montana and the Lake Region have decreased.

The falling off in Montana is due probably to the de-

pression of Anaconda property ; the grade of ore is lower
at depths now reached. Also there is considerable waste
in the somewhat imperfect methods of treatment used by
this company. Michigan's decrease is owing to the fail-

ure of many of the smaller mining companies.
About 1864 California shipped large quantities of ore

from Calaveras County, where mines were opened on
lenticular masses of sulphureted ore embedded in slate,

but in 1866 these mines were closed and remained so

until recently. Last year most of California's copper
came from the Montain Copper Company at Keswick.
Utah' output amounted to 9,000,000 lbs. last year, most
of which came from the Highland Boy mine. Colorado
shows a gain in production, especially from the Routt
and Montrose Company's mines. An unusual amount of

gold and silver was found in the ores this year, making
correspondingly large profits.

As to the general output of the United States for 1899
it may be said that in comparison to the high prices

(about 17.5 cents per lb. in New York) the production
was not as large as expected. There was but 10.6 per
cent, increase over the year before. The exports last

year were 20,000 tons less than in 1898, but this amounts

to the same thing as saying that 35,000 tons were added
to our domestic use, and although the production did not
show such a large increase, the consumption was im-
mense. This unusual consumption was caused by the
great quantity of copper used for railroad, power-trans-
sion, lighting, and electrolytic work. Ship builders also
consume much more than in other years, as copper is

being used to a larger extent for sheathing vessels.
There is no doubt that if more copper had been re-

quired for the world's use the United States could have
furnished it, for its large mines were not worked to
their greatest capacity.

XTecbnical IRotes.

BELL WORK ON ELEVATORS.
Aside from the fact that the cable must be installed as

shown, the wiring of an elevator for bells is performed
as shown in the conventional diagram where the Wiring
for four floors is displayed. The buttons P and bells B
operate independently. Four bells are shown connected
up with six wires, two of them battery wires, the other

Annunciator and Bell Diagram for Elevator.

four controlling legs of the circuit. Each push button,

as shown, is tapped on the battery circuit, thereby com-
pleting the same for each floor. Many contractors prefer

to run a single cable from one end of the building to the

other with each of the wires composing it tagged so that

connections made from different bells do not lead to con-

fusion.

Marquette, Mich.—At a recent meeting of the City

Council the ordinance extending the life of the street car

company's franchise nine years was amended by adding
a paragraph which makes the extension void if the com-
pany fails to spend $20,000 out of the new $70,000 bond
issue it is going to float, in extending its lines and mak-
ing improvements before January 1, 1901. The ordinance

has to pass the Council twice in final form before it is

operative.
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passage through the body for a limited space of time

is fatal. It is probable, therefore, that the limited pressure

of approximately one hundred volts, which is reported to

have caused the man's death, was only capable of causing

a fatal termination due to the exceedingly low resistance

of his body. Tests have shown that the human frame

under favorable conditions varies in resistance from a

thousand to two thousand ohms. In the case at hand
the resistance must have been reduced to at least one

hundred ohms. This is within range of probability ; in

fact, must have been the case, otherwise death was im-

possible. The metal tank on which the man stood, the

increased surface of contact caused by the rags bound
around his shoes, the impregnation of the flesh of his

hand by the soda and the debilitated condition of the

unfortunate victim all testify in favor of a fatal shock of

electricity. Cases of this kind are very rare, but they

show more than ever the necessity of taking every pre-

caution to avoid risk to life or limb or the structure con-

taining the electrical machinery.

THE UNDERGROUND TROLLEY IN NEW~~™ YORK.
NEW YORK, riARCH 24, 1900. The absorption of the Third Avenue Road by the Met-

CONTENTS' ropolitan Traction Company was inevitable in spite of the

editorials opinion of President Vreeland that that road was not

Death caused by Low voltage 93 necessary to the success of the corporation of which he is

lePanSrioa/E^ the chief representative. The Whitney-Elkins-Widener

expositions. syndicate nowhave in their possessiononeof the most per-

Eiectricai Effects at the Pan-American Exposition s9 fect and, at the same time, the most elaborate system of
electric railways. street railway service in the world. It is impossible to

Votes on Electric Traction Under Steam Railawy Conditions 91 .

j_i 1 r *.!
• •

i_- t. : „.
Teas of b«is for street Railways 94 estimate the value of this gigantic property occupying

miscellaneous. the main lines of traffic, north, south, east and west. The
copper Resources of the united states ••92 development of the underground trolley system has been
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q-2 more rapid in New York city than had ever been antici-
BellWork on Elevator s y -^ i. ....... J

. . ,.

electricity in the mine. pated, and in all probability the mam cross-town lines

The Aita Argent Mine 95 will be equipped i na similar manner. At present the
patents. owners of the Metropolitan Traction Company, whose

BUsiNEss^
e

Ew"!
P"tentBeC°rd 95

Pr°Perty is represented by many miles of underground

New incorporations 95 trolley and one of the finest power plants in America, are

Ktator""''""''''''' :::'.:.'.'::'.::::::".95 William C. Whitney and Thomas F. Ryan, of New York
possible installations'.".'.V.V.V.V.. ".'.v.'.'.'.'.'.'.'.'.'.'.'.

'.".".'.".'.'.'.'. 9g city ; William L. Elkins, Peter A. B. Widener and
yewYorkXotes °

ti Thomas Dolan, of Philadelphia. It is estimated that

DEATH CAUSED BY LOW VOLTAGE. about eleven millions of dollars will be saved by the

One of "the German technical papers relates the death supply of power for the operation of the Third Avenue

of a workman, engaged in a chemical works, with verv road coming from the present power house of the Metro-

curious circumstances attending his decease. An ex- Pohtan Traction Company. Herbert Spencer says that

amination of the man's body showed death to be due to
J

here 1S some good m things that are- evil and the un-

an electric current, but as the onlv pressure employed in fortunate condition into which the Third Avenue road

the building was less than a hundred volts alternating, a wa* plunged will turn out eminently satisfactory m the

pressure hitherto considered harmless in this particular end to the public as far as their personal comfort is con-

phvsiological respect, the workman's sudden death has c
,

ern
,

ed
-

All the street railways of New \ork are now in

excited considerable discussion and interest. The posi- the hands of one corporation; the same state of affairs

Hon of the man at the time of death was such that his "cists m Brooklyn, Jersey City, and all the towns of

body acted in the capacity of an excellent conductor. Northern New Jersey. The benefits derived from such

Around his feet rags were wrapped to a considerable consolidation are best appreciated on a rainy day or by

thickness, the same being probablv saturated with enough tiat fortunately limited class of individuals who claim

•soda to make excellent conductors. He was standing on that they have traveled for a whole month back and forth

the top of an iron tank, and while in this position closed on one transfer.

the circuit through nis body by touching the alternating THE PAN-AMERICAN EXPOSITION,
current circuit of the above mentioned low pressure. The original capitalization of the Pan-American Ex-
While the man was in a certain sense physically incapaci- position Company was $2,500,000. In order to develop
tated through excesses from resisting a severe shock the along the lines originally decided upon money is re-

conditions leading to his death indicate that in spite of quired, and the Ways and Means Committee who have
the pressure the equivalent of a severe shock was re- attended to the financial end are in a position to sell

ceived by him. It must be clearly understood that volt- $1,300,000 of the stock. The city of Buffalo is deeply in-

age does not kill. There are many men walking around terested in the exposition, and it will certainly prove a
in perfect health whose bodies have received static dis- boon to various companies, including the railroad, to
charges of thousands of volts. The discharge of a pint whom it will bring a heavy volume of additional business.
Leyden jar may exceed ten thousand volts, and that of a It is very likely therefore that the various railroads, ex-
moderate size Holtz machine reach above fifty thousand press companies, etc., will be requested to interest them-
volts. As far as the body is concerned it has been con- selves financially in the sale of the stock, thereby securing
ceded by medical authorities that a certain strength of a profit for themselves derived directly from the exposi-
current passed through it is required to cause death, tion and certainly another increase in assets through the
This current varies from one to two amperes, and its visitors transported there.
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TESTS OF RAILS FOR STREET RAILWAYS. learned by practical experience. In poor joints a loss of

A series of dynamometer tests of rails for street rail- from twenty to thirty per cent, is made manifest, and
ways have shown that the joint of the rail contributes when the grip of the wheel on rail is insufficient the waste

Difference in Height of Rail

Zero Line

Dyn; mometer Pull

Jt/Vw/>A^A~->t/WA/~'>"'l/'-/W\~'v^ —\/V>/V

—

/VVv"Vv

High anil Low Joints—Outer Rail

Variation in Gauge

-Vty
J*r

High and Low Joints- Inner Rail

*

Fluctuations due to Rail Joint.

very largely to the resistance met in propelling the car.

A record of the tests made recently is shown in diagram,

as well as the rail involved in the said test. 1 ne varia-

nt

of power may rise to large figures. The present Third

Avenue road has taken advantage of these facts in the

reconstruction of its roadbed and the relaying of its rails,

Sis

2. "/'*> -

-Lr-f
I

—I ?i>

WT 4-6m Lbs. Per V«rd.

>—__*-

Dimensions of 4fi lb. Rail.

tions in gauge, the change of power due to high and low it probably offers the best example extant of the appli-

joints, changes due to the height of rail, etc., express very cation of scientific principles to practical questions con-

clearly certain conditions of railway practise only to be cerning the operation of a street railway.
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THE ALTA ARGENT MINE.
A view is shown of the Alta Argent mine, of Aspen,

Colo., with motor installed in room above. The appara-

tus in this mine was sold by the General Electric Com-
panv whose equipment of the mine has added largely to

the annual returns. The introduction of electrical ma-

Alta Argent Mine, Aspen Colo.

chinery in mining operations has been on the rapid in-

crease and promises well for the electrical manufacturers.

Large power plants, long distance transmission lines,

ventilating apparatus and hoisting and drilling machinery
are common things in connection with mining opera-

tions at present. The Anaconda mine owes much of its

present wealth to the successful electrical methods em-
ployed by its engineers.

patents.

WEEKLY ELECTRICAL PATENT RECORD.
PATENTS ISSUED MARCH 13, 1900.

Conducted by Otto Greenberg. Complete descrip-

tions and drawing of any patent mentioned below will

be sent on receipt of ten cents.

645,066. Electric Welding. R. Brown and F. Morse,

N. Y.

645,103. Electric-Circuit Control B. N. Jones, Orange,

Hamlen, Johnstown, Pa.

645,103. Electric-Circuit Control. B. N. Jones, Orange,

N.J.
645,116 and 645,117. Electric-Motor Control. F. A.

Merrick, Johnstown, Pa.

645.125. Alternating-Current Meter. Wm. H. Pratt,

Lynn, Mass. This invention consists of a registering

device operated by an induction-motor, and an auxiliary

torque-producing device for overcoming the friction of

the parts inductively independent of the primary motor-
circuit.

645.126, 645,(27. 645,128 and 645,129. Electric Meters.

Lyman C. Kcc<\, New Orleans, La.

645,130. Alternating-Current Motor.' W. S. Rhodes,
Salford, Eng.

645,212. Electric Lighting for R. R.. E. J. Preston
and A. B. Gill, London, Eng.

645,216. Electric Lighting for R. R. W. F. Richards,
Buffalo, N. Y .

645,247. Method of Starting Asynchronous and Syn-
chronous Monophasic Electric Motors. Eugenio Can •

tono, Rome, Italy.

645,284. Method of Electrically Treating Materials.

E. S. Acheson, Buffalo, N. Y.

645,377. Electrical Street Indicator. G. W. Steven-
son, Cramer's Hill, N. J.

645,402. Telephone Exchange. J. Z. Miller, Erie, Pa.

645,478. Accumulator. Henry Leitner, London, Eng.

645,499. Electric Arc Lamp. Wm. Vogel, N. Y. In

this lamp carbon disks are used instead of rods.

Business IRews.

NEW INCORPORATIONS.

Colorado Springs, Colo.—The Colorado Springs
Power Company has been incorporated with a capital

stock of $500,000, and will do a general electrical busi-

ness. Directors : W. P. Bonbright, William A. Otis and
L. E. Curtis.

Chicago, 111.—The Eagle Wire Manufacturing Com-
pany has been incorporated to manufacture electrical ap-

pliances and supplies. Capital, $2,500 ; incorporators :

F. G. Jones, Emma I. Ilg, J. W. Dunson.
Jersey City, N. J.—The National Power and Manu-

facturing Company has been organized with a capital of

$2,000,000, and its purpose is to furnish light, heat and
power. The organizers are: Armitage Mathews and
Henry M. Haviland, of New York, and James C. Young,
of Jersey City.

TELEPHONE CALLS.
Lansing, Mich.—The Michigan Telephone Company

has increased its captial stock from $2,500,000 to $10,-

000,000.

Cheyenne, Wyo.—Papers have been filed in the office

of the Secretary of State increasing the capital stock of

the Rocky Mountain Bell Telephone Company, from
$1,000,000 to $2,500,000.

Dover, Del.—A charter has been granted to The
Gould Telephone Company, with a capital stock of $100,-

000, to make and use telephone, telegraph and electric

light products.

Albany, N. Y.—A certificate of increase of the capital

stock of the Hudson River Telephone Company from
$2,000,000 to $3,000,000 has been filed with the Secretary

of State.

Newark, N. J.—Articles of incorporation have been
recorded by the North Jersey Telephone and Telegraph
Company. The capital stock is fixed at $15,000. of which
$5,000 has been paid in. The concern proposes to con-
struct telegraph and telephone lines across the State of

New Jersey, from the Hudson River at Jersey City to the

Delaware River at Camden. It is proposed to traverse

the counties of Hudson, Essex, Union, Middlesex, Mon-
mouth, Mercer, Ocean, Burlington and Camden. The
incorporators are : Union N. Bethell, Walter Brown,
John H. Cahill, Joseph Kavanagh and Howard W.
Thurber.

STREET RAILWAY NEWS.
Cleveland, Ohio.—The Cleveland Electric Railway

Company will build an addition to its Cedar avenue
power house.
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New York City.—The West Tenth Street Connecting
Railway Company, capitalized at $10,000, has been in-

corporated by the Metropolitan Street Railway Company
and will operate on West Tenth street, with termini at

Sixth avenue and at Greenwich avenue.

Versailles, Ind.—The Versailles & Osgood Railway
Company has filed articles of incorporation. The line

will be operated from the public square in Versailles to

the depot in Osgood. It will also furnish power for

electric lights in the two cities. The capital stock is

$70,000.
New Castle, Del.—The Wilmington & New Castle

Railway Company, of New Castle, Del., has had plans

completed for an extension to their road of nine miles, to

run from New Castle to Delaware City and to cost $135,-

000. Estimates for construction materials, car barns,

power house, electrical equipment, etc., will be taken by
the company at once.

Dover, Del.—Two electric railways are being built by
the companies fighting for the lower Delaware franchises.

The Hawkins Company is laying its track from the

northern outskirts of Dover toward Woodland Beach,
under the old Dover and Bay Shore charter. The Gen-
eral Electric Company is placing its cross-ties along the

southern outskirts and towards Camden.

POSSIBLE INSTALLATIONS.
Kansas City, Mo.—The Holton Electric Company is

making extensive improvements which will cost no less

than $25,000. An entire new power plant has been built,

consisting of two new Westinghouse dynamos of 1,200

lights capacity each ; two engines of 1 25 horse power
each ; two new 80-horse-power boilers, together with four

200-light Westinghouse transformers and 75 Westing-
house meters. These extensions are not yet completed
and there is yet considerable material to buy. Any ad-

ditional information can be had by addressing Mr. W. E.

Gant, manager, at Holton, Kas. Mr. C. A. Ross is presi-

dent and treasurer of the company, and Mr. B. E. Ninde,

Oskaloosa, Iowa, secretary.

NEW YORK NOTES.

MR. H. DUKANT CHEEVER, one of the -manager

of the Okonite Company, Limited, was recently married

Miss Zora Harlacker.

xVLR T. COMMERFORD MARTIN, editor ot tne

Electrical World and Engineer, left for Europe on the 14th

inst. for an extended tour. He will also visit the Paris

exposition on his trip.

AMERICAN ELECTRIC NOVELTY & MANU-
FACTURING COMPANY, of Broome and Centre

streets, will shortly issue a beautifully ornamented cata-

logue of their electrical specialties. A copy will be sent

to all interested sending their business cards.

MR. JOHN B. TALTAVALL, editor and publisher

of the Telegraph Age, who was threatened with per-

manent loss of sight only a short time ago, has once more-

returned to his duties after an extended rest, feeling

greatly improved in health.
' BALL ELECTRIC COMPANY, of 404 West 27th

street, makers of the famous arc dynamos and series en-

closed arc lamps, are meeting with a heavy demand for

their improved dynamos. They have eleven of their

large 180 arc dynamos in use in the Jamaica (N. Y.)

Electric Light Company. They claim that their 180 arc

lamp dynamo weighs only 9,000 pounds against a stand-

ard machine of the same capacity weighing 15,000

pounds.
W. B. VAN DE WATER, formerly assistant general

manager of the Sprague Electric Company, is about

town and will shortly open up offices in this city as man-
ager of sales, eastern department, of the Robbins &

Meyers Company, of Springfield, Ohio, manufacturers
of a complete line of desk and ceiling fans, power motors
and dynamos. Mr. Van De Water will cover New
York and the New England Sates. The trade will be
pleased to know that he is well and among tnem again,
representing an excellent line of electrical productions.
THE METROPOLITAN STREET RAILWAY

COMPANY has obtained control of the wrecked Third
Avenue road by purchase of stock in open market. The
Metropolitan road will furnish power to the Third Ave-
nue, thus saving the latter road an expense of about
eleven million dollars, at which figure Receiver Grant, of

the Third Avenue line, had placed the cost of the pro-
posed new power house. The Whitney, Elkins and
Widener syndicate is said to have engineered this deal,

which is said to be the largest street railway deal ever
consummated in New York.
ROBERT STEWART, F. F., of 32 York street.

Westminster, S. W., London, has returned home. He
was here in the interest of his company, the Perfect Arc
Lamp and Accessories Company, of London, and spent
two weeks with the Perfect Arc Lamp and Mfg. Co., of

239 Willoughby street, Brooklyn, looking into the im-
provements of the perfect arc lamp. Mr. Stewart is a

well known American electrician, whose contribution to

American technical journals have been read with great
interest. He was one of the pioneers of the Siemens &
Halske Electric Company, and can tell some interesting

stories about the sale of that company's underground
trolley system to the General Electric Company.

Tl IE FIRST A.YD SECOND SIGNAL CORPS, N.
G. S. N. Y., will participate in the Military Tournament,
to be held at Madison Square Garden during the last

week in March. These corps have been organized for

some time, their services being severely tried during the

late war. During the tournament these corps will show
the advantages of the signal service in the regular army,
and will try to emphasize the necessity of the members
of the corps being capable < lectricians, thoroughly con-
versant with the telegraph as well. The regular army, as

well as the National Guards of the various States, are

gradually awakening to the fact that the signal corps

should have the proper recognition. During the civil

war the telegrapher or electrician in the signal service

did not receive as much recognition as the private. As
the whole success of a campaign practically depends upon
a capable signal corps, some steps ought to be taken to

give the service the standing it is entitled to.

WESTON STANDARD

ILLUMINATED DIAL

STATION
INSTRUMENTS.
THESE INSTRUMENTS are

based upon the same general
principle and are just as accurate as
our regular Standard Portable Di-
rect Current Voltmeters and Am-
meters, but are much larger, and
the working parts are inclosed in a
neatly designed dust-proof cast-

iron case, which effectively shields

the instruments from disturbing

influences of external magnetic
fields.

WESTON ELECTRICAL INSTRUMENT CO.

114-120 William St., Newark, N.J., U. 8. A.

BERLIN European Weston Electrical Instrument
Co. Ritter Stras^e No. 88.

LONDON. Elliott Brothers, No. 101 St. Martins
Lane.
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The Yale Sub-marine Arc Lamp.

THE YALE SOB-MARINE ARC DAMP.

SOUTHARD HAY.

When announced last year that I. E. Burdick, 1900 S,

and F. G. Hall, ex-99 S, had invented a new electric

submarine lamp it was naturally a matter of some con-
jecture as to whether it would prove practicable and
marketable. Since that time a number of improvements
have been made which have added greatly to the value
of the instrument and caused the future of the lamp to be
sure of success. In a short time a company will be formed
for its manufacture. Several tests have been held; the
last one was given at New London, Connecticut, on Jan-
uary 11, 1900, before Captain Fersen, naval attache, of

the Imperial Russian Government at Washington, who
was greatly pleased with the invention. Sometime this

month, a test will be given before Representatives of the
United States Navy; it will take place at the Brooklyn
Navy Yard.

In March, 1898, experiments were begun leading to the

invention of an arc lamp to be used in examining sunken
vessels, ships' bottoms, and other submerged objects,

and, it is also expected now that it can be used for sub-

marine photography. At that time, though several others

had experimented with the same object in view, the arc

lamp had never been submerged in a manner to make its

use practicable.

There are two' types of arc lamps in extended use at

present ; the open arc where the two' 'carbons forming the

arc come together in the open air ; and the enclosed arc,

where a cylindrical glass chamber is provided encircling

the arc and having tight ends firing closely to the carbons.

In the latter type' ,the lower or negative carbon is fastened

rigidly inside the bottom end of the enclosing cylinder,

the upper carbon feeding through the snug-fitting aper-
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ture in the upper end. By means of the enclosed arc it

is possible, with a good quality of carbons to obtain a

lig-ht of greater steadiness and purity than from the open

arc and for a period of ioo to 150 hours duration, upon
one set of carbons. With the idea that air is essential to

the operation of the light, former inventors have equipped

their apparatus with tubes to convey air down, and to

allow the gases of combustion to escape. In view of the

acknowleged success and superiority of this new lamp

this feature is found to be unnecessary, and in this the

inventors claim originality. Although it had been pre-

viously demonstrated that arc light combustion in a

vacuum is possible, the practical demonstration of the

burning of arc lights without air, is of considerable inter-

est to scientists as well as business men.

The enclosed type of arc lamp seemed, therefore, emi-

nently acceptable for use in a sub-marine lamp. Many
difficulties arose, both as to mechanical details and ques-

tions of theory, but a working model was finally ready

and tested in the muddy waters of Mill River, near New
Haven harbor. The first experiments were not success-

ful, certain faults in the mechanical construction and in

ism to work when the lamp is in any position, even in-

verted—if these difficulties could be overcome it would
put the new lamp far ahead of its predecessor. The gas
pressure is equal to several atmospheres, and in the first

experiments the gas forced itself through the packing.
This difficulty was met by a specially designed cheek
valve. The heat of the arc is of couse intense, and, being
enclosed in so small a space with only a few inches of

metallic surface exposed to the cooling effect of the water
surrounding the lamp, the gas soon reached a tempera-
ture sufficient to destroy the solenoid, feeding mechanism,
rubber gaskets and the packing. This trouble was met
by a special device in which originality is claimed.
When the lamp is burned in air the excess of heated

gases of combustion and the internal pressure attendant
thereon are relieved through the check valve, and also,

when the lamp is burned in shallow depths. When the
lamp is lowered to greater depths, the pressure within is

equalized by the external pressure of the water, and the
lamp is in equilibrium inside and out. A lamp thus con-
structed will burn for any desired length of time, pro-
vided the carbons will hold out. The lamp may be ad-

The Lamp with the Parts Disassociated

insulation being made clear. These defects were soon
remedied and the practicability of the lamp established

beyond all doubt.
This sub-marine arc lamp is an enclosed arc lamp ab-

solutely water tight, with both an inner and outer globe,

the upper part of the outer globe being hermetically

sealed to the metal cylinder containing the feeding mech-
anism, by means of rubber gaskets and rings. The feed-

ing mechanism in this lamp differs from that of the ordi-

nary arc lamp in this respect among many others, namely

:

that it is enclosed in a water and air tight cylinder. From
the top of the cylinder through a carefully packed aper-

ture issue the two' insulated wires, contained in a cable.

The lower portion of the lamp is protected by an eight

wire guard. By a special device the heat and gases of

combustion are kept from entering the mechanism cham-
ber and destroying the solenoid and other apparatus for

regulating the feed of the carbons. The body of the lamp
is made of gun nuetal which will not corrode. The lamp
is 24 inches long and the greatest diameter is 6 inches.

Its weight is 30 pounds. Submerged it weighs about 12

pounds.
The chief difficulties encountered were in making the

lamp waterproof, cooling the heated gas, relieving the

high internal gas pressure, and causing the feed mechan-

justed for any voltage, and it is customary to burn it at

80 volts, at which it consumes from 5.25 to 6 amperes.
An arc of very high candle power may be used to light up
a large area and to enable divers and other marine inves-

tigators to carry on their work with far greater facility

than heretofore. Although especially designed and
adopted for sub-marine lighting this lamp may be used
in the atmosphere with equally good results.

In operation the current is turned on and the light is

lowered into the water. The water proof cable supplies

current to the lamp and is attached to a special water-
tight plug and fixture on the deck of the vessel, or wher-
ever it is desired to have the terminals of the lighting cir-

cuit. The whole lamp weighs, when submerged, but
few pounds and may remain suspended or may be car-

ried about at will by the diver. The value of a concen-
trated beam of light is evident when it is desired to exam-
ine minutely an injury to a ship's hull.

For the uses to which this lamp is primarily adopted
depth of sixty feet would rarely be exceeded. The diffi-

culties to be overcome in making the lamp available foi

any depth—it is not as yet possible for divers to work
more than 200 feet below the sea's surface—are purely
mechanical .hence it may not be unreasonable to expect

to see it used in deep sea investigations, with an electri-
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illy controlled photographic camera. The possibility

.:" increasing- the power of tjie arc to equal that of the

most powerful search light pens a new and important

field in connection with photography. Professor Louis

Boutan. professor of Zoology at the University of Paris,

has made some interesting photographs of subaqueous

scenery by the aid of a properly constructed camera, op-

erated by him in person, in a diving suit. Professor Bris-

tol of Columbia University, who experimented in Ber-

muda last summer, proved' that submarine photography

was practicable and opened and extended a most inter-

esting field provided that proper lighting could be ob-

tained below the surface.

The several tests this lamp has had, go to establish the

fact that it will in all probability revolutionize submarine

work and, as mentioned above, open up the way for sub-

marine photography. By the use of this light wrecks

can be lighted at a depth of 200 feet below the surface of

the sea, so that a photograph can be made of a sunken

ship at such depth. The light has at a depth of forty feet

a spherical lighting radius of about fifty feet. For twenty

feet of this radius the light is strong enough for use in

making a photograph. The lamp will be very useful to

supplement the work of a diver going overboard from a

damaged or leaking ship, as he could take a photograph

of the injured part and bring the picture on deck for ex-

amination. The uses to which a lamp of this design may
be put are many and varied and will occur to those inter-

ested in marine and naval matters. Among the possi-

bilities mentioned are, examining and cleaning the bot-

toms of merchant and battle ships, attaching hoisting

chains to guns and other movable parts on sunken ves-

sels
;
placing and removing submarine mines, construct-

ing bridge piers and coffer dams, for all kinds of pearl,

coral and sponge fishing, and for all uses of submarine

photography.
The United States patent for the lamp was obtained

under date of July 18, 1899. It has also been- patented

in England, Germany, Russia and France, and patents

are pending in several other countries.

Editor's Note.—The above article and illustrations are

used through the courtesv of the "Yale Scientific

Monthly."

Electrfc IRatlwa^s.

NOTES OX ELECTRIC TRACTION UNDER
STEAM RAILWAY CONDITIONS.

BY EDWARD C. BOYNTON.
(Continued from Page 92.)

For such short distances, and the intermittent work re-

quired, the modern railway motor seems well adapted.

It can be overloaded, 100 per cent, frequently, without

injury, for a short time. Most types of these motors have

but one or two serious faults. One is lack of sufficient

ventilation. During hot weather this becomes a serious

matter, and one that should be corrected by the manu-
facturers. The design of the axle bearing, is another.

In street car work, the plan of using a gun metal lining

in halves, lubricated by grease or oil is fairly satisfactory,

but where these bearings become 15 inches long and 6\
inches diameter ; at speeds of 40 to 60 miles per hour, the

conditions are different, and while giving little trouble,

the cost of repairs seems unnecessarily high. Most of the

motors are similar in design to the ordinary street-railway

motor, entirely enclosed by the frame, and intended to

run in the mud and slush of a city street. On the other

hand a steam roadbed is usually dry and clean, the motors
are further above the ground, and water rarely flies

above the axle. It would seem therefore that they could

be more open on top. It has been found necessary to run
through the hot summer months with the large covers
over the commutators removed. The construction, and
especially the insulation of armatures has reached such a
degree of perfection, that a burn-out is seldom heard of

in the larger motors.
I have had under my personal observation a considera-

ble number of such motors, some of which have been in

service over two years, making a daily mileage of over
300 miles, and have never had one armature burn out.
In one case a pair ofniotors were in service e:ght months^
including a winter. No repairs whatever were made dur-
ing that time, beyond the ordinary daily inspection, clean-
ing, and renewal of carbon brushes.

In another case a pair of motors made upward of 100,-

000 miles after being put into service, the only repairs

being renewal of armature and axle brasses, gears and
pinions. As is well-known a frequent cause of burn-out
in the past has been due to the wear of the armature
brasses allowing the armature to' strike the pole-pieces.

This cause has been eliminated by making the clearance

between the pole-faces and the armature slightly greater,

possibly at the expense of an increase in weight of copper
on the field magnets, and with no apparent loss in effi-

ciency.

The total weight of a 60-foot standard coach equipped
as a motor car with two motors will be about 80,000
pounds, without passengers, of which 55,000 pounds is on
the drivers or motor truck. The speed of such a motor
car running light, if geared sufficiently high, is probably
only limited by its weight and the quality of its track and
road bed. With a stone ballasted track, 100-pound steel

rails, few curves, and those of long radius, a heavy car

with the best steel tired wheels should run 100 miles per
hour at full speed without difficulty.

I have mentioned a four-motor car consisting of a 60-

foot car body weighing 100,000 pounds complete. Tfiis

represents about 800 horse-power nominal rating of the

motors at 650 volts direct current, and this is the maxi-
mum horse-power that can be placed under a standard
coach, on trucks and wheels which do not necessitate any
other changes in the existing standards of steam practice.

The motors are capable of exerting double that power for

a short time. "The total cost of converting a standard
coach into a motor car with two motors is about $3,800.
The third method of using electric traction in steam ser-

vice, that of the use of light motor cars and trailers, built

for the purpose, has some advantages. The former
coaches can be used elsewhere on the system as are the

locomotives. The smaller, lighter cars are cheaper to

construct, the wear on the track is less, and there is con-
siderable economy in power. It has been proposed, and
no doubt will come, that such cars will run through the

principal street of a city, on the existing street car track,

before starting on their trip over the steam track. This
would necessitate either a trolley wire over the steam
track, instead of a power rail, or both collecting shoes

and trolley pole on the car. There is no question but that

this may prove a great advantage in time. On the other

hand, the cars must be used exclusively on the line equip-

ped with electric power. At speeds of 50 to 60 miles per

hour which must be made in order to compete success-

fully with the existing parallel trolley lines ,the cost of

maintenance and repairs due to the excessive vibration

will undoubtedly be greater than that with standard

coaches.

The economy in power due to the reduction in dead
weight hauled is of considerable importance, not only on
account of the smaller amount used, but the line con-

ductors can be lighter, greatly reducing their cost, or the

system can be extended to longer distances at no more
expense for transmitting the power.
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In the future there may be a decided tendency to reduce
the weight of electric trains. In other words, it will be
an attempt to handle a constantly increasing traffic with a

lighter equipment in order to haul less dead weight per
passenger. The engineer who proposes to introduce such
changes must move with the greatest care in order not to

save the weight at the expense of strength. It should
never be forgotten that the maximum load is "no stand-

ing room," that the strains on a car and its trucks running
at 60 miles per hour over a steam track which may be
made of 70-pound rails with joints none too good, are not
to be compared with such as are met with in a city street

at low speed. An interesting problem in connection
with a similar equipment has arisen within the last few
years, and the time is rapidly approaching when it must
be solved. It relates to the difference between the wheels
of street cars and the steam railroad coaches. Though
both use the standard gauge of 4 feet 8-£ inches the aver-

age street car wheel has a tread 2,\ inches wide and a

flange f inches wide and a flange i-J inches deep. The
problem is a serious one, for it intimately concerns the
safety of the train. The steam railroad pepole after 50
years experience have settled upon the above standard,

and the electrical engineer who chooses to ignore their

experience in this, and in many other cases, runs a risk.

There should be no doubt that it is unsafe to run the small

street car wheels at high speed over steam railroad tracks,

with their present form of frogs and switches ; and it is, in

fact, impossible to run them on steel rails weighing 90 to

100 pounds per yard on account of the wide spaces in the

frogs. The question may be asked : Is it not safe to run
such narrow wheels on the steam track if the latter is kept
carefully to gauge, and proper frogs for these wheels are

substituted for the existing ones?" If this is done steam
trains can no> longer run on the road, and, as it is neces-

sary in order to round a curve at high speed with safety,

to spread the guage from \ inch to \ inch, the danger is

greatly increased. On the other hand, the Master Car
Builders' wheels cannot run on the existing street car

tracks in our cities. The flange is too deep for the frogs,

the size of the grooves on the inside of the straight rail

is larger than the city authorities would sanction, and the

outside portion of the thread would in many cases run
on the pavement and crush it down to a level with the

top of the rail. The only solution of the problem seems
to be a compromise wheel with about 3-inch thread and
1-inch flange. Whether or not this is safe, only time
can tell.

The fourth question, that of hauling freight by electric

power, should, of course, be decided upon at the time of

installation, as it may cause considerable difference in the

plans for power stations and line transmission. As the

question can only refer to local freight along the line

electrically equipped, it is of doubtful importance as ap-

plied to the conditions under discussion. If the freight

traffic on such lines be sufficiently heavy to necessitate

the use of a locomotive for several hours daily during the

hours between midnight and morning when there are

few if any electric passenger trains in service, it is econ-

omy to use an electric locomotive, for it costs but little

more to run the power station, if it has been shut down,
and the total expense would be somewhat less than that

of a steam locomotive. The whole question of transporta-

tion of freight by electric pwer is one which concerns
the future more than the present. '

When the time arrives that long distances are electric-

ally equipped on our steam railways, then it becomes far

more important.
(To be continued.)

Victoria, B. C.—The construction of tramway line to

the Gorge, one and a half miles from the Saanich road,

will be commenced about October 1st.

TTecbnical IRotes.

TWO AND THREE PHASE SYSTEMS.
By the aid of the rotary converter a ready transforma-

tion is made from alternating to direct and from direct
to alternating current. The two or three phase system is

practically one fed by two or three dynamos and having
two or three separate circuits. If an ordinary alternator
was supplied with an additional winding so situated that
each operated a separate circuit through the medium of
separate collector rings the two phase system would be
ail but duplicated. Two distinct currents would emanate,
differing from each other in phase. In one case current
is circulating at its full strength while in the other it is
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Connections of a Rotary Converter and Polyphase System.

just growing. When a three phase current is generated
three separate armature windings are employed, the dif-

ference of phase is one-third of a cycle and the three cur-
rents pass out through collector rings. Although the
armature windings are, strictly speaking, in series, no
current flows when the outer circuit is disconnected.
This is due to the fact that one E. M. F. in a coil is out of
phase with another and the algebraic sum of their cur-
rent is o. The connections of rotary converter are shown
in the diagram. A four wire circuit is employed, gener-
ating through the aid of the converter a 220 volt current
for Edison three wire lighting.

Niagara Falls, Ont.—Steps have been taken to rebuild

the power house of the Niagara Falls Park & River Rail-

way. It has been found that three of the dynamos are but

little damaged.

Chicago, 111.—The Swedish-American Telephone Com-
pany has been incorporated; capital stock, $5,000; in-

corporators, Foree Bain, Tiodolf Lindberg and M. F.

Allen.

Denver, Colo.—The Denver Independent Electric-

Telephone Company has been incorporated; capital,

$500,000; incorporators, Z. T. Esmond, George B.

Fisher, N. C. Hughes, E. C. Miles, W. J. Smith, Doug-
lass Washburn, George W. Wright.

Waterville, Minn.—The Canon Valley Telephone Co.

has been incorporated; capital, $15,000.
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THE INDISPENSABLE FAX MOTOR.
Of late the fan motor has reached a point of perfection

which entitles it to be regarded in many occupations as

an indispensable element of convenience and comfort.

Before the days in which current could be tapped at every

door from the city mains manv ineffectual efforts were
made to introduce the fan motor in connection with bat-

teries. Outfits could then be procured, consisting of a

fan, several primary cells and a list of carefully written

directions for operating the fan and taking care of the

batteries. It is unnecessary to refer to the inconvenience

and expense necessarily associated with this combina-
tion. One of the largest manufacturers of dynamos and
motors found the task of introducing these fan 'motor in-

stallations an impossibility, but sufficient experience was
gained in the attempt to lead to the development of other

branches of the art, which, in themselves, were eminently

successful. The fan motor may be regarded as the road
to success as far as many of our manufacturers are con-
cerned. At least half a dozen started out in life in a mod-
est manner manufacturing fan motors. The art was in

its infancy, and it was deemed quite an achievement to

successfully build a fan motor that would stand the test

of continuous running without any care. Naturally a

study of the conditions governing the operations of the

fan motor, which is practically a dynamo or motor in em-
bryo, led to more ambitious desires in the field of heavier

machinery so that in the course of a few years the fan

motor industry was supplemented by one of greater mag-
nitude, and which called for better engineering and a

more thorough and comprehensive knowledge of electric

lighting and transmission of power.

The fan motor in itself possesses peculiar advantages of

such a nature that it is merely a question of time before

every home in the land will regard them as an indis-

pensable part of the household equipment. Various

preparations for the summer in the majority of homes
are made sometimes months in advance, and one that

seems to be the most reasonable is that of selecting the

proper 'fan motors for the cooling and ventilation of the

home. In our large cities the convenience of having a

breeze on tap is secured by so moderate an investment

that the layman has no cause to hesitate, either through

fear of shock or fire or the fact that the expense is beyond
his means. Current is cheap, and fan motors are low in

price, and in the light of these facts it is highly probable

that the trade in electric fans will in the next few years

reach figures of great magnitude. The cost of current

for the operation of a twelve-inch fan is a few dollars

a month. The fan itself will not cost more than fifteen

dollars. On this basis a comparatively small investment

will secure some slumber to those kept away from the

country by the press of business, and the hot and sultry

nights of midsummer will lose their horrors to those

awaiting the touch of Morpheus.

NEARLY A BILLION IN AUTOMOBILES.
There is an old saying fully appreciated by the man of

horse sense that "too many cooks spoil the broth." As
far as the automobile industry is concerned we find the

same craze spreading over the country as took place

within recent years when the bicycle became a fad. A
conservative estimate of the aggregate capital represent-

ing incorporated stock companies, whose object is the

design and manufacture of automobiles, approximates'

one billion dollars. From a purely speculative stand-

point it seems evident that the automobile industry will

some day attain dimensions that the demand for many
many purposes will far exceed the supply. At present,

however, the automobile industry is in a comparatively

experimental stage, and while in this condition the horse

and wagon will still have prestige. The majority of horse

driven vehicles are undoubtedly in the hands of the farm-

ing element of this country. The question with them
regarding innovations is largely one of price. There are

many farm houses within a stone's throw of our larger

cities in which the most primitive means are adopted to

perform the duties of daily life. The candle is still in use

;

the open fire-place remains, and the well from which the

water is drawn may still be found where first dug. The
thrifty and saving disposition of the farmer is opposed
to the sO-called new-fangled notions of city folks, and
they of all will be the last to respond to the influence of

any great change in the means of transportation. Quot-
ing from a contemporary we find the following facts:

"The first cost of an electric hansom, such as are now in

use, is eighteen hundred dollars, a difference in the first

cost of six hundred dollars in favor of the horse. To
keep a horse as kept in livery stables or by private owners
will not exceed fifty cents a day. The leading" hack sta-

bles place the cost of keeping the horse, shoeing and re-

pairing the harness at two hundred and fifty dollars a

year or about sixty-eight cents a day. A large manufac-
turer who keeps two teams and makes his stable account

a separate item, finds the average for five years to< be
four hundred dollars per year for the four horses, one
hundred dollars of which is for shoeing- and three hun-
dred dollars for feed, and his horses are noted for being
kept in the best possible condition. In the case of the

electric hansom, considering renewals, etc., makes an

aggregate for the first year of twenty-four hundred as

against eleven hundred and fifty for the two-wheeled
hansom, a difference of thirteen hundred and fifty in favor

of the horse." Repairs the second year are certainly less,

but more expensive and difficult to keep in order than the

horse and carriage. The automobile, however, will posi-

tively find its place a permanent one at that with the lead-

ing and useful inventions of the age.
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"Wovel Hpplicatkms of Electricity.

THE AUTO ELECTRIC AIR PUMP.
The Auto electric air pump, ilustrated in these col-

umns, owes its name to the fact that it is operated by
electricity. This pump is constructed on the simplest

possible lines and is complete on one base, but two con-
nections being necessary to set it up. All materials

entering into its construction are of the best quality, and
every machine is thoroughly tested sectionally and col-

lectively before being put to practical use. The pump is

peculiarly adapted for drawing ale, beer or mineral wa-
ters for the reason that it forces nothing but pure air

into the pipe. The air is filtered before entering the

same, and connection made with the least delay. The
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Auto Electric Air Pump.

expense of running the pump is about the same as that

of a sixteen candle power lamp. It is very cleanly, being

run by electricity, and has none of the disagreeable fea-

tures of other pumps, such as leaking pipes, slime and

many minor troubles incident to the use of water. It

possesses certain ornamental features, and the Auto
Electric Company make a specially finished machine for

those who prefer to have it on the sideboard, table or

bar. This pump is adapted to the use of physicians, den-

tists, artists, printers, hotels, saloons, etc. Agencies

have been established in all the principal cities, and the

general offices of the company are at 39-41 Cortlandt

street, New York City.

Conventions.

THE NINETEENTH ANNUAL CONVENTION
OF THE AMERICAN STREET RAILWAY

ASSOCIATION.

The nineteenth annual meeting of the American

Street Railway Association will be held at "Convention

Hall," Kansas City, Mo., October 16, 17, 18 and 19,

1900. Papers will be read on the following subjects:

Double Truck Cars: How to Equip Them to Obtain
Maximum Efficiency Under Varying Conditions";
"Construction, Operation and Maintenance of Roads
that Operate Twenty Cars or Less"; "Comparisons of
the Various Systems of Electrical Distribution for
Street Railways"; "Consolidation of Street Railways and
Its Effects upon the Public"; "The Storeroom and
Storeroom Accounting"; "Painting, Repainting and
Maintenance of Car Bodies." It is expected that there
will be a large exhibition of street railway supplies. The
building contains 50,000 square feet of floor space, with-
out a post or obstruction of any kind. Friday, October
19, has been set apart as a day for the examination of
the exhibits. No session of the association will be held,
so that all may have plenty of time to view the exhibits.
The annual banquet will be held Friday evening, when
the officers-elect will be installed. The' headquarters of
the association will be at the Midland Hotel. Hotel ac-
commodations are ample and reasonable. Railroad
rates will, in all probability, be as before—one and one-
third fare for the round trip, due notice of which will
be mailed in time by the secretary, Mr. T. C. Penington.

Hmong tbe Societies.

AMERICAN INSTITUTE OF ELECTRICAL
ENGINEERS.

Amelia Dickinson Pope, widow of the late Franklin
Leonard Pope, died of heart failure in Amherst, Mass.,
on March 20th. The funeral service was held at Am-
herst on the 22d, and the interment was at Great Barr-
ington, Mass., on the following day. Her only son,
Leonard, is at Amherst College ; the eldest daughter,
Anna, at the University of Wisconsin, and the youngest
daughter, Amy, at Smith College, Northampton, Mass.

LIGHTING OF INDIAN CITIES.

In reply to an inquiry from an Ohio firm, Consul Fee,
of Bombay, on December 7, 1899, says

:

The use of

electricity as power and light is yet in its earliest stages

in India, Madras being the only city using it as a motive
power for street cars. Bombay is poorly lighted by gas,

and her tramway is run by horse-power. This company
has its main office in New York City, and the stock is

owned principally in the United States. It has applied

to the Bombay municipality for the privilege of convert-

ing its motive power to electricity. This will undoubted-
ly occasion other electric improvements. Electric lights

are used in a limited way in the better class of residences

and bungalows. Bombay is the best place in which to

locate an agency. It is not only great in population

(having over 821,000). but also in wealth and trade. One-
third of all the exports from the United States to India

come to this port. The systems of Indian railways as

well as the steamship lines center here. The bulk of

electric supplies now come from Europe. The United
States during the past few years has been pushing her

trade in this line, and the late steamers have had notice-

able shipments of these supplies from New York,
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WEEKLY ELECTRICAL PATENT RECORD.

PATENTS ISSUED MARCH 13, 1900.

Conducted by Otto Greenberg. Complete descrip-

tions and drawings of any patent mentioned below will

be sent on receipt of ten cents.

645.547. Dry Cell. W. Botz, Ludwigsshafen, Ger-

many.—In this cell there is a liquid electrolyte, but the

cell is scaled with a porous substance impregnatedwith

oil. which, while permitting gas to escape at ordinary

pressure, is closed to the passage of the electrolyte.

645,570, 645.571 and 645,572. Telephone Appliance.

Chas. E. Scribner, Chicago.

645.573. Electric Mine-bell. Barry Scarle, Mont-

rose, Pa.

645.576. System of Transmission of Electrical

Energy. Nicola Tesla, N. Y.—This invention consists

in producing between the earth and elevated generator-

terminal, at a generating station, electrical impulses of a

sufficiently high electromotive force to render the air

strata at or near the elevated terminal conducting, caus-

ing thereby current impulses to pass through the air

strata, and collecting or receiving at a point distant from

the generating station the energy of the current impulses

by means of a circuit synchronized with the impulses.

645,588. Fire-alarm Apparatus. Albert F. Dodd-
ridge, Chicago.

645.599. Eire-alarm. Chas. Low, Pittston, Pa.

645,602. Device for Locating Grounds on Electric

Circuits. M. J. Myers, Syracuse, N. Y.

645,612 and 645,613. Method of Distributing Energy.

Geo. Westinghouse, Pittsburg.

645,615. Electric Insulation for R. R. James E.

Wright, Omaha, Neb.

645,640. Storage-Battery Cell. Rufus N. Chamber-
lain, Depew, N. Y.

645,646 and 645,648. Electric R. R. Edmund C.

Morgan, Chicago.

645,647. Third Rail. Edmund C. Morgan, Chicago.

645,654. Third Rail. William A. P. Willard, Jr.

Hull, Mass.

645,671. Electric Meter. E. W. Rice, Jr., Schenec-

tady," N. Y.

645.674. Regulation for Dynamo-Electric Machines.

Chas. P. Steinmetz, Schenectady, N. Y.

645.675. High-Potential Apparatus. Elihu Thom-
son, Swampscott, Mass.

645,684. Electrically-Operated Switch. Edward M.
Hawlett, Schenectady, N. Y.

645,750. Storage Battery. Patrick Kennedy, N. Y.

645,764, 645,765 and 645,767. Controller for Electric

R. R. Cars. A Lundell, Yonkers.

645,774. Continuous-Current Transformer. Alfred

Wydts and Gustave Weissmann, Paris, France.

645,784. Electric Arc Lamp. Edward, Bowen, Mc-
Comb City, Miss.

645,809. Controlling Device for Electric Switches.

Edward W. Hammer, Chicago.

645.902. Motor-Gearing. Elmer A. Sperry, Cleve-

land, Ohio.

645.903. Motor-Vehicle Brake. Elmer A. Sperry,

Cleveland, Ohio.

645,907. System of Electrical Transmission. Fred-

erick Bedell, Ithaca, N. Y.

645,917. Telephone Register. William Gray, Hart-

ford, Conn.

SPECIAL EXPORT COLUMN.
TOTAL AMOUNT OF ELECTRICAL EXPORTS
FROM NEW YORK CITY FOR WEEK END-

ING MARCH 24, 1900, $115,959.00.

New York, N. Y., March 24, 1900:—The following

were the exports of electrical material and kindred lines

from the port of New York for the week just ended

:

Antwerp:—113 cases electrical material, $13,053.
Argentine Republic :—307 cases electrical material,

$27,945-
Aberdeen:—6 cases electrical material, $2,225.
Amsterdam:— 1 case electrical material, $17.
Berlin :—14 cases electrical material, $32.
Brussels :—5 cases electrical material, $86.

Bucharest:—7 cases electrical material, $75.
Brazil:—27 cases electrical material, $1,529.
British West Indies :—19 cases electrical material,

$291.
British Australia:— 1 case electrical material, $10; 266

cases electrical material, $13,356.
Central America :—54 cases electrical material, $939.
Cuba:—109 cases electrical material, $1,330.
Ecuador:—15 cases electrical material, $358.
Gothenburg:—8 cases electrical machinery, $1,717.
Glasgow:— 15 cases electrical material, $3,825.
Hull :—4 cases electrical material, $2,000.
Hamburg:—44 cases electrical machinery, $1,525.
Havre :—330 cases electrical material, $23,646 ; 46

cases electrical machinery, $1,875.
Japan :— 1 case electrical material, $200.
London :—73 cases electrical material, $81 ; 19 cases

electrical machinery, $3,079 ; 84 cases electrical material,

$5,917-
Mexico :—159 cases electrical material, $7,878.
Manchester:—7 cases electrical material, $121.
Malaga :—2 cases electrical material, $68.
Rome:—14 cases electrical material, $121.
Southampton :—10 cases electrical machinery, $1,565 ;

1 case electrical material, $1,055.
Vienna :—2 cases electrical material, $40.

NEW INCORPORATIONS.
Bridgeport, Pa.—A charter has been granted at

Harrisburg to the Bridgeport Electric Light, Heat and
Power Company, capital, $12,500.

Buffalo, N. Y.—The Buffalo Electro-Surgical Instru-
ment Company has been incorporated with a capital of

$9,000. The directors are John C. Becker, E. C. Lap-
ham and Charles Taylor, all of Buffalo.

TELEPHONE CALLS.

Fayetteville, N. Y.—Madison and Onondaga Tele-

phone and Telegraph Company has been incorporated
to operate in the villages of Onondaga and Madison
counties. Capital, $20,000; directors: Frank E. Daw-
ley and Ellis Woodworth, Fayetteville.

Ambler, Pa.—The Ambler Telephone Company has
been organized by the election of the following officers

:

President, John S. Buchanan ; vice president, L. S.

Moore; secretary, William S. Acuff; treasurer, Joseph
A. Angeny; directors: John S. Buchanan, L. S. Moore,
Rev. A. H. Rufe, William J. Devine, William S. Acuff,

Joseph S. Angeny and Dr. D. W. Shelly. William J.

Devine has been made superintendent.
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Boston, Mass.—The consolidation of the American
Bell Telephone Company with the American Telephone
and Telegraph Company of New York is confirmed
through the issuance of a call for the annual stock-

holders' meeting of the Bell Company. The call an-

nounces that the stockholders will he asked to authorize

the conveyance of the company's entire real estate,

ratifying the assignment to the American Telephone and
Telegraph Company of the property of the company
other than the company's Long Distance stock and dis-

tributing the shares of the Long Distance Company in

exchange for the stock of the Bell Company.

Street IRatlwap Ittews.

Cadiz, Ohio.—Harrison County has granted to J. A.

White the franchise for an electric railroad connecting
Wheeling and Cadiz.

Logansport, Ind.—The Logansport, Rochester and
Northern Traction Company has filed resolutions in-

creasing the capital stock of the company from $100,-

ooo to $1,000,000.

Pittsburg, Pa.—The contract for the branch lines of

the Pittsburg and Birmingham Traction Company will

be let this week. There are seven miles of new road to

be built at a cost of about $300,000.
Versailles, Ind.—The Versailles and Osgood Railway

Company has been incorporated with a capital stock of

$70,000. The directors are Grant Johnson, Alfred H.
Beer, Frank S. Jones, W. D. Wilson and Robert A.
Creigmile. The company will establish an electric line

from Versailles to Osgood.
Valparaiso, Ind.—The Board of County Commis-

sioners have granted a franchise to Grant Mitchener, of

this city, for an interurban railway from Valparaiso via

Chesterton to Michigan City and to the West County
line, where it will connect with a line to Chicago. Chi-
cago and eastern capitalists are back of the enterprise,

and work on the road will begin early in the spring.

The line will connect with the Northern Indiana Rail-

way at Michigan City.

New York City.—The New York. Brooklyn and New
Jersey Rapid Transit Company, of New York City, has
been incorporated. It proposes to construct and operate
a compressed air or electric road six miles long from
Manhattan to Brooklyn. Its capital stock is $60,000,
and its directors are Geo. Wilson, Adrian H. Muller,

Frank N. Glover, James M. Muller, William A. Arm-
strong, L. F. W. Wallace, and H. N. Glover, of New
York City, and John La Bura, of Jamaica, and A. L.

Falk, of Brooklyn. George Wilson subscribes for $58,-

600 of the company's capital stock.

Newark, N. J.—Additional articles of incorporation
of the Raritan Trolley Company, which is capitalized

at $1,000,000, have been filed in the Middlesex County
Clerk'se office. Papers filed two weeks ago set forth

that James C. McCoy was the largest stockholder. In
the papers filed later the name of Adolph Lewisohn, 01

New York, is substituted for that of Mr. McCoy, and
the latter is made agent of the company, with an office in

Perth Amboy. The company intends to build a trolley

line through Raritan and Woodbridge townships, con-
necting Perth Amboy and Metuchen. •

Annapolis, Md.—A bill has been introduced to incor-

porate the Baltimore County and City Railway Com-
pany. The incorporators are Messrs. Richard P. Choate,
John S. Waters, James S. Russell, John A. Miller, How-
ard M. Towles, Ambrose C. Dunn, Ferdinand Bern-
heimer and William C. Connors. The capital stock of

the company is fixed at $50,000, with the privilege of in-

creasing it to $300,000.

Kaukauna, Wis.—The Fox River Valley Interurban
Electric Railway, which was seeking a franchise here,
has been obliged to change its name to the Wisconsin
Traction, Light, Heat and Power Company. The new
franchise was applied for by the president of the com-
pany, John I. Beggs, of Milwaukee. The two lines will
connect at Appleton and will form a link in the line from
Oshkosh to Green Bay.

Pittsburg, Pa.—The Union Traction Company has
been chartered with a nominal capital of $1,000. This is
the new company organized to acquire control of the
traction lines of Pittsburg, Allegheny City and the
suburbs from Wilkin sburg to East Pittsburg' The offi-
cers of the Consolidated Traction Company have prom-
ised to issue a circular to stockholders, and a special
meeting of that company will be held March 31, to vote
on a proporistion to lease the property and franchises to
the new- company. The capital of the latter will be in-
creased as occasion may require to a total which may
reach $40,000,000. The incorporators are Arthur M.
Richmond, Frank II. Clark, Arthur E. Braun, William
South and Winfield B. Carson, all of Pittsburg.

POSSIBLE INSTALLATIONS.
^
Pittsburg, Pa.—The Southern Light, Heat and Power

Company, operating electric plants at Crafton, Carnegie
and McKees Rocks, has filed a mortgage for $300,000,
to guarantee bonds to be issued to build proposed exten-
sions south of the Monongahela River. The McKees
Rocks plant is to be enlarged, to become the central
power plant of the system.

Ittew ]l)orfe Botes.

W. B. VAN DE WATER, former assistant general
manager of the Interior Conduit and Insulation Com-
pany and the Sprague Electric Company, is now to be
found at room 610, 136 Liberty street, where he repre-
sents the well-known Robbins &Meyers Manufacturing
Company, of Springfield, Ohio.
DAVID CHALMERS, former manager for the Holt-

zer-Cabot Electric Company at 112 Liberty street, a fa-
miliar and well-known figure to the trade throughout
North America, has opened offices 423-424, at 136 Lib-
erty street, where he will be pleased to meet all of his
old friends and the trade generally.

WESTON STANDARD
PORTALE DIRECT READING

VOLTMETERS and

WATTMETERS
For Alternating and Direct

Current Circuits.

The only standard portable in=
strument of the type de=

serving this name.

Write for Circulars and Price Lists

8 and 9.

WESTON ELECTRICAL INSTRUMENT CO.,

114-120 William Street, Newark, N. J,

BERLIN. European Weston Electrical Instrument
Co. Ritter Stras<e No. 88.

LONDON. Elliott Brothers, No. 101 St. Martins
Lane.
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Electric Street IRailwaps.

Re-Constructing for Underground Trolley.

FROM CABLE TO UNDERGROUND TROLLEY.

The recent transformation of New York's systems of

surface roads has been an instance of expenditure, with

reference to the change, unparalleled in the history of

surface roads. Possibly a little of the disaster that af-

fected the Third Avenue street railway system in New
York was caused directly by the enormous sums of

money absorbed in instituting the change from cable to

system was kept in operation during the entire trans-

electricity. A force of men were kept constantly em-

ployed, varying in number from one thousand to two

thousand, in digging up the tracks and streets, laying

conduits, drilling, cementing, etc. It was necessary during

the operation to be on the alert for moving cars as the

formation. It was necessary for employees to hop in and

out every few minutes with the result that any piece of

work ordinarily requiring five or ten minutes application

could not be' completed before twice that time had

elapsed . In consequence of this the expenses attendant

upon the change from cable to electricity cost twice as

much, and in some cases more than three time the origi-

nal estimate. The !',roadway cable road invited an ex-

pense of Si6o,ooo per mile. If the same system is fol-

total cost will reach at least $200,000 per mile.

Fortunately the conduits are in situ and it will be merely

necessary to pull the cables or feeders through; attach

the bond wires from the conducting rails and the system
will be ready for use. The difficulties met with in the

Third Avenue will be more tnan surpassed in the Broad-
way with the same change effected in the change of the

rail. The original rails laid down on the Third Avenue
road were too light for the weight of the loaded ear and,

in fact, insufficient for the procuring of a tight g"rip. The
change in rails, as well as the additional electrical equip-

ment, caused an expense a little greater than that ori-

ginally anticipated. It is very likely that the cost per

mile of the Third Avenue system exceeded $200,000 pet-

mile. In fact, the enormous debt they saddled themselves
with, part of which was caused by labor bills, proves, in

spite of the overcharging for general contracting, that

money would have been saved if the road had ceased

operating one or two days each week. It is very likely

that other street railway corporations will gain through

the lesson taught by the Third Avenue road and in the

future transformation of the remaining cable systems

from their present mode of power to electricity President

Vreeland will probably be careful in selecting the time

and manner of effecting the change.
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NOTES ON ELECTRIC TRACTION UNDER
STEAM RAILWAY CONDITIONS.

BY EDWARD C. BOYNTON.
(Continued from Page ioo.)

POWER TRANSMISSION.

Feeders.—The transmission of electric power forms

the most important part of the problem of the electrical

equipment of a steam road. At the present day our rail-

way motors all require the direct current, and we are

therefore limited to its employment in the working con-

ductor. By increasing its voltage from that usually em-

ployed to 700 volts, a considerable advantage is at once

gained, and without additional expense in motors or gen-

erators. Experience has shown that the economical

radius of operation of a power station generating such a

current and delivered to the line without feeders is from

10 to 12 miles. This refers to a heavy train service with a

fairly frequent schedule, and an average load of 500 am-

peres on each radial line of single track.

By the line or working positive conductor is here

meant a steel rail of 90 to 100 pounds per yard, well

bonded, and equal in conductivity to about 1,200,000 cm.

of copper. The statement, "without feeders," may be

wondered at, and a few words of explanation will be nec-

essary.

It should be remembered that the conditions are very

different from street or elevated road. There may be

only two, or at most three trains running. The greatest

fall in potential occurs when a train is leaving the further

end of the line, and this may be somewhat less than 3-4

of a volt per ampere at that point, while the average

efficiency of the line is over 75 per cent. Again even if

the loss in the line becomes greater through an attempt

to increase the number of trains, or to extend the line,

the question of feeders depends almost wholly on the

cost of fuel. If the interest on the cost of feeders is

greater than the saving in fuel consumption effected by

their use, and a satisfactory train schedule can be main-

tained without them, it cannot be in the interest of eco-

nomical operation to provide them. It has been said that

such feeders in connection with a so-called booster used

to overcome the drop in the feeders, and as consequent

decrease in their weight, are the most economical. Such

an arrangment is undoubtedly cheaper as regards first

cost, but I have seen no data showing the cost of main-

tenance and depreciation of these additional machines, as

compared with the cost of a feeder of sufficient weight to

perform the work without the booster, and on which there

is practically no depreciation. Whichever method is fol-

lowed, the cost of feeders for such a road will reach many
thousands of dollars, and railway managers will make the

most rigid investigation of traffic conditions, present and

prospective, before deciding upon such an outlay.

The above statement should make intelligible the rea-

son why 10 or 12 miles is considered the maximum radius

of operation of a station delivering 700 volts direct cur-

rent. It is hardly necessary to add that a larger system

extending over greater distances should be supplied by

multiphase generators, and a high tension transmission

line combined with the usual rotary converters, located

at suitable points on the system. In the absence of a

practicable alternating current railway motor, the above

system is the only one—there is no choice.

In regard to the most economical material to use as

feeders, the extremely variable prices of both copper and

steel, render it difficult at present to come to a satisfactory

decision, but with both metals at what we may call their

normal values, steel is cheaper and more satisfactory.

The author believes a proper feeder for 700 volts direct

current should be made of flat steel bars about 1 -inch by

5-inch section, two of which are placed side by side,

bolted together with alternated joints and supported on

at the side of the road bed, not over two feet high and

edge in the slotted tops of small posts set in the ground

boxed in. At grade crossings the break in these feeders
must be bridged by either an underground or overhead
connection. In yards and stattions where there is a multi-
plicity of tracks it will be frequently necessary to carry
them overhead for considerable distances. Copper is of
course used in such cases.

The Working Conductor.—In considering a train
service consisting of heavy trains running at the speed
mentioned the trolley wire as a working conductor will

probably not come into general use, although it is used
for such a service to-day. The cost of construction, main-
tenance and depreciation is greater than that of a third
rail. It has few advantages, and many disadvantages for

such a service. It is now generally conceded that an in-

sulated rail placed close to the track answers all require-
ments, and the author's experience shows that it is satis-

factory. It is difficult to understand, however, why the
common form of T-rail is so generally used for this pur-
pose unless it is due to a desire to save money by using
up old rails. A more inconvenient cross-section for

thorough and efficient bonding could hardly be selected.

It will be admitted by all that this conductor should be so
bonded that when worked at its full capacity there should
be no greater loss at the joints than elsewhere. There
are a number of standard commercial forms of rolled

steel which are no more expensive than T-rails that are

well suited for this purpose. A form that will permit the
use of one or more thin copper plates of ample area of

contact held at the joints between a steel splice plate and
the conductor by heavy pressure obtained by the use of a

sufficient number of bolts, is an inexpensive and satis-

factory bond. The rule that the bond shall be equal in

carrying capacity to the conductor, and the area of con-
tact equal to or greater than the cross-section of the con-
ductor, and the area of contact equal to or greater than
the cross-section of the conductor is a safe one to follow.

One question which has been studied with care is of

great importance in this latitude, and that is the effect of

ice on the contact surface, and how to get rid of it. Many
experiments have been tried, and few can be said to have
been successful. A further possible advantage of the use
of some other form of rolled steel might result in the

complete elimination of this trouble. I refer to the col-

lecting shoes having a side or under running contact.

This would allow the partial roofing over the conductor
by wood, which would thoroughly protect it from the
weather.

Ordinary snow storms and even blizzards do not inter-

rupt the service. I have seen a storm which tied up nearly

every wheel in a nearby State, but the electric service was
the last to succumb, and even then it was not on account
of the conductor rail, or too much snow on the roadbed,
but from a train running off an ice choked frog. It has
been demonstrated that most coaches equipped with
proper steel brushes for the third rail and snow plows, can

go through as 'much snow as an ordinary passenger loco-

motive. Their great advantage lies in the fact that they

can run through deep snow slowly, due to the enormous
torque of the series motors and the absence of reciprocat-

ing parts. But when the temperature of the conductor
rail is below freezing point, and it begins to rain, as is not

infrequently the case, a coating of ice forms on the con-

tact surface which closely resembles enamel. No me-
chanical method has been found to completely remove
this.

As to chemical methods, certain roads can and do use

salt or brine. It is not considered advisable to salt the

road bed of such a road as is under discussion owing to

the danger of leakage should the track become flooded

with water. When applied at the right time, an oil which

does not solidify at a low temperature is sometimes suc-

cessful, but the difficulty of applying it to the whole road

at the proper time can be appreciated.

(To be continued.)
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fan /IDotors.

THE WING "BEAUTY" FANS-

L. J. Win?, 95 Liberty Street, New York, the well

known manufacturer of' Wing's disk fan, etc., has just

placed upon the market his new electric portable wall

and bracket fans, in twelve and sixteen inch sizes, for

Wing's "Beauty" Bracket Fan.

incandescent circuits. Mr. Wing has been working on

the design of these fans for some time and we con-

gratulate him upon his care and judgment in presen-

ting an article that will be appreciated by a class of

consumers having a trste for the serviceable as well as

the ornamental base. This socket is part of a beauti-

fully ornamented base; spreading out from three sides

are richly carved feet with rubber cushions to secure

noiselessness in the running of the fans; at the same
time the rubber avoids abrasion of finely polished of-

fice furniture. Back of the ball in the upper case is a

large thumb screw which allpws the fan to be moved at

any angle when in operation. Above this large thumb
screw is a smaller one by which the fan can be moved
in any horizontal plane. This is a great convenience
as it avoids the necessity of lifting the fan in order to

change its position. Enclosed in the upper case are

the fields and armature, wound for direct current in a

special manner to secure the highest efficiency, and
by a new method which we are requested not to des-

Wing's "Beauty" Portable Fan.

Wing's "Beauty" Wall Fan.

the beautiful. The metal case of the fans is pear
shaped with the oval at the top, as shown in the illus-

trations, and is made of fine spun brass, at the base of

which is a metal ball which rests in a socket, part of

cribe as it contains some new patented features which
avoid all danger of burning out while the fan is in

operation, and is automatic in connection with the
three speeds. Every motor has self lubricating bear-
ings. The fan blades are all made solid and rigid and
the guard is of a very substantial pattern of solid

brass. We call the reader's particular attention to the
three illustrations of these beautiful designs in fans
and he may see for himself after examining the details,

that the fans themselves are not even given justice in

the beauty of the designs as shown. They are electric-

ally and mechanically perfect and must be seen to be
fully appreciated.

Port Arthur, Ont.—The Electric Railway and Light
Commissioners have recommended to the council to au-

thorize the installation of a water power plant at Current
River, the plant to be of a capacity of 300 horse power

—

200 horse power for electric light and 100 horse power for

railway purposes—at a cost not exceeding $5,000.

St. Catherines, Ont.—A project for an electric railway

from this city to Wellandport, via Fonthill and Pelham, is

under consideration. Buffalo capitalists are interested in

the scheme.
Ottawa, Ont.—The contract will be let this week for

the Britannia extension of the Ottawa Electric Railway.
Moncton, N. B.—It is said that negotiations are under

way looking to the extension of the street railway.
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THE FALCON ELECTRIC FAN.
With the growth of the fan motor industry various im-

provements in fans make their appearance in connec-

tion with all new types that appear. The Falcon 1900

direct current fan motors are placed on the market with

anced, thus securing a perfectly smooth running motor
and, in connection with the self-oiling bearings, requir-
ing little or no attention. These motors are finished in

black japan with gold stripes and polished brass for the
fan and guard. The address of the Falcon Manufactur-
ing Company is 432-436 E. Seventy-first street, New
York City.

EMERSON FAN MOTORS.

Various types of ventilating apparatus, including the

newest fan motors, are'presented to the public through
these columns and illustrated, as shown, all representing
various types manufactured by the Emerson Electric

Manufacturing Company, of St. Louis. Every motor is

guaranteed to be free from electrical or mechanical de-

fects, and repairs are made free of cost for one year from
date. The desk fans are strongly constructed, a shaft

made of hardened steel supplied with self-oiling bear-
ings, well ventilated and laminated so as to allow free

radiation, and in various other detailed respects de-

signed with a view to lightness and durability. The
switch on the desk fan permits of operation on three

speeds, and the points "Start" and "On" explain the

•Falcon" Wall Fan.

the idea of giving to the public at a reasonable price a

fan motor that is electrically, mechanically and in design

a first class machine in every respect. These fans are

guaranteed to be equal to any of the so-called superior

"Falcon" Desk Fan.

makes, the low price and high quality being noticeable

features. Motors are manufactured for twelve and six-

teen inch fans for 115 volts, 230 volts and battery cir-

cuits and are provided with a universal joint so that they

can be used as desk fans or bracket fans without adding
or changing parts. By means of the resistance and
regulating switch in the pedestal three speeds can be ob-
tained, the motor running noiselessly on either of the

three steps. The armatures and fans are carefully bal-

The Emerson Motor.

management of the same. The weight of motor com-
plete is twenty-three pounds and it is finished in black

japan and gold. It takes sixty-five watts and runs at

fifteen hundred revolutions and operates noiselessly.

The sixteen-inch desk fan which, as well as that above
described, is operated by alternating current, possesses

in detail the same high finish, design and durability. At
the running it consumes one hundred watts, the speec

being sixteen hundred revolutions per minute. Tht
weight of motor complete is thirty-one pounds. It is

finished in black japan and gold, with highly polishec

brass fan, complete with improved guard. The latest

model desk fan motors are furnished in bracket fan

type, as illustrated. The bracket is of handsome design

and strong construction. It has a swivel base so that

the direction of the breeze may easily be changed. The
liability of rattling, caused by the alternating current,

has been entirely avoided by this bracket, by lining the

socket with felt in such a manner as to form a perfect

cushion. The 16-inch size is useful for offices, restau-
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THE GAS ENGINE FOR ELECTRIC LIGHTING.

The enormous development of the electric light and

power industry has drawn attention to the value, in a rela-

tive sense, of the various sources of power. Oil heated

boilers, the use of culm and the employment of gas en-

gines means less expense for fuel with consequently

greater earning for any given corporation engaged in the

sale of electricity. The use of illuminating gas in con-

nection with gas engines for electric lighting presents a

proposition which, from a purely economic standpoint, i >

interesting and attractive. In electric light and power
stations the care of the machinery, such as deterioration

of boilers, incidentally the risk of explosion, the transpor-

tation and handling of coal and the floor space occupied

by the boilers, leads to the question whether it would not

be cheaper, as regards the first cost of installation, and
better, as regards the future operation of the plant, to

install gas engines. The price of gas for power purpose.-;

could be well reduced to forty cents per thousand cubic

feet and, on the basis of five cubic feet per lamp hour, two
hundred sixteen candle power lamps could be operated

for an hour, at a cost of forty cents plus the other in-

cidental expenses of the station. These expenses would
be certainly reduced in any plant operating under the

above conditions. A smaller station could be used as the

only moving machinery would be the gas engines and
generators ; there would be little or no heat, no coal,

ashes or boilers. A thousand light plant run by. gas

engine would, in the end, be much cheaper if the engine
is constructed on the best modern principles than possible

a plant operated by a triple expansion engine. It is not

only the efficiency of the combination that must be con-

sidered, but the running expenses of the plant. Without
it being necessary to actually predict the conditions under
which electric lighting will be done in the future this

much, at least, is certain that in many of our larger cities

the employment of gas engines for the running of large

generators will be a common practise. In Germany gas

engines of at least five hundred horse power are in use

and the conditions under which they are run indicate a

great saving which, of course, finds its way into the

pockets o the stockholders. But, nevertheless, it is a de-

sirable feature in any case.

According to one o>f our contemporaries a gigantic

gas engine electric light station is in prospectus. It is

proposed to build engines, aggregating thirty thousand

horse power, to drive the generators of a huge electric

plant. Each of the gas engine units will be of fifteen

hundred horse power, two of which are being actually

constructed by the Westinghouse Machine Company's
works. In the light of these facts it is certainly evident

that the economic conditions in the projected scheme of

using very large gas engines are much more favorable

than those met with in a steam plant. Some figures

given by an authority in "Cassier's Magazine" are con-

tained in the following statement: "If therefore effici-

encies in an electric station are put at eighty per cent, for

boiler plant, fifteen per cent, for engines as to their de-

livered work, and ninety per cent, for dynamos, disre-

garding any battery losses, the resulting figures will be

beyond actual attainment. The combined efficiencies of

these several elements in electric generating plants

amount to .80 x .15 x .90=10.8, that is, the energy de-

livered as electric current at the connections to distri-

bution line cannot be more than 10.8 per cent, of that

developed by the combustion of fuel. ******
Gas engines have a low efficiency compared with electric

motors and in moderate sizes their delivered power can

be fairly taken to represent twenty per cent, of the heat

energy in the gas consumed. Even with this low effici-

ency they are able to show an outpttt equivalent to a

total of fifteen per cent, of the energy in fuel consumed
at gas plant." To sum up, it is necessary to take into

consideration the advantages gained by the use of gas in

this manner, i. e., merely as a source of power, a gas

engine far exceeding for this purpose steam engines of

the highest order of construction. With gas produced at

the great coal fields in Pennsylvania and transmitted from
there to various large cities by means of a pipe line

electric light plants in New York at least, would be
driven by gas engines with a direct 'saving of more thaii

two per cent, in the cost of fuel, twenty-five per cent, in

the cost of installation and ten per cent, in the cost for

labor.

THE SOUTH MAGNETIC POLE.
It may surprise our readers to know that the earth is

possessed of two south magnetic poles, one much
stronger than the other, yet both are obviously in ex-

istence. The Borchgrevink South Polar expedition re-

cently returned from New Zeland after having discovered
the exact position of the stronger south magnetic pole.

It is frequently confusing to the lay mind to understand
the distinction between the various poles with which
our earth is blessed. There is the North pole, of Nansen
fame, of a purely geographical character ; then there is

the north magnetic pole, situated near Hudson's Bay.
Below the equator the south geographical pole exists as

well as the south magnetic pole, recently located. The
most remarkable feature in connection with either the

north or south magnetic poles is the fact that they are

constantly changing their position. A kind of terrestrial

unrest affects them and the disquieting influence of the
vast solar storms of a cyclonic nature, known to us as

"sunspots," invites speculation of an astronomic as well

as metaphysical character. The expedition of Herr
Borchgrevink was organized in Norway and London
through the aid of Sir George Newnes. One of the
objects in view was the search for Gerlache, a Belgian
explorer, the other was. the discovery of the south mag-
netic pole, believed to be situated in latitude 75 degrees,

5 minutes south and longitude 150 degrees east.
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(Continued from page 108.)

rants, saloons, theatres, lodge rooms, etc., and owing to

the improved noiseless fan blade can be used in many
places where the regular type of fan would cause a dis-

agreeable buzz. The Emerson sixteen-inch residence
fan operates at one-half the speed of the regular desk
fan and is extremely noiseless in operation. It does not
throw as strong a blast of air as the regular motor, but
gives sufficient breeze for use in residences, and is the

only alternating current fan motor that can be comfort-
ably used in a sick room. At the running speed of seven
hundred and fifty revolutions a minute it takes but forty

watts. The weight of motor complete is twenty-one
pounds.
The ceiling fan for low, alternating systems, of the

Emerson Company, with or without fixtures, possesses
great interest. They are made finished in brass, nickel,

or oxidized copper, as ordered. All ceiling fans are

completely connected when shipped, it being only neces-

sary to bring the line wires to the binding posts on the

top of the motor. In addition to the necessary wiring
all ceiling: fans are furnished with two wires running:

Emerson Desk Fan.

through the shaft, to which two or four incandescent
lights can be added at any future time. The regular fan

blades are arranged to throw the air down, but for use

in offices where ventilation is desired without the annoy-
ance of the breeze disturbing papers, left hand fans are

supplied which draw the air up. The ceiling fans are

all supplied with a switch, easily accessible for starting

the motor and stopping it. On some two speeds can

be obtained, although one is generally sufficient. The
lubricating device, and the fact that the revolving arma-
tures rest on ball bearings running in hardened steel race

ways, constantly immersed in oil, are sufficient evidence

of the care used in perfecting the mechanical elements.'

The two-bladed fan consumes about one hundred watts

at 160 revolutions a minute. The ceiling fan, with four

light fixtures attached, consumes the same current plus

that of the lamps. The Emerson ceiling fan for high

alternation systems is built with a motor the same as that

on the other types, but the fan has five blades, the sweep
being thirty inches. The current consumption equals

one hundred watts at a speed of from five to six hundred
revolutions a minute. The eighteen-inch alternating

current exhaust fan direct connected with one-quar-

ter horse-power alternating current motor attached, is

the first of its kind on the market. The current con-

sumption is about 125 watts for the twelve-inch size, 250
a much larger motor for the same size fan, as the exhaust
fan must move the fan at a very much greater velocity.
Occasionally the work is done against a wind pressure,
therefore a sixteen-inch fan motor would be selected
to drive a twelve-inch exhaust fan, etc. The above con-
cern have also placed a line of small power alternating
current induction motors for single phase currents on
the market. The motors are built for medium and slow
speeds. Their form and characteristics are well shown

Emerson Ceiling Fan for High Alternation Systems.

in the cut, and in all probability this type will cover satis-

factorily a large part of the demand for motors having
from one-quarter to one-tenth actual brake horse-power.
As there is no insulated wire in the armature there is no
danger of a burn-out, and the application of the induc-
tion principle as shown in these motors leaves them
without brushes and commutator. As far as reliability

Emerson Direct Connected Alternating Current Exhaust Fan.

and substantial construction is concerned these motors
certainly rank with the highest and find great applica-

tion for driving plate glass machines, dental work, small

pumps, sewing machines, telephone generators, etc. The
New York office of the above company is at 136 Liberty
street, in charge of Thomas T. Richards, the vice presi-

dent of the Emerson Electric Manufacturing Company,
who will handle the trade in the eastern market.
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Book IReviews.

ELECTRIC WIRING.
By Cecil P. Poole.

If originality is any indication of high quality the little

volume, modestly termed "Electric Wiring," by Cecil P.

Poole, certainly belongs to that category. It is refresh-

ing to occasionally meet with a volume whose contents

dot onlv appeal to those for whom it was intended, but

to another class of readers, more or less critical, whose

opinion of a book is based upon its scientific foundation

as well as its contents. In the one hundred or more odd

pases of -Electric Wiring," the subject of drop is dis-

cussed with reference to lamp feet and a system followed

illustrating the application of this idea. The book con-

tains sufficient diagrams to fortify the reader's mind

when in doubt, and tables for two and three wire cir-

cuits, covering the ground in every detail. The most in-

teresting part of the book, however, which many prac-

tical men have sadlv needed, is that treating of alternat-

ing current wiring. The writer is thoroughly well

acquainted with the subject, and shows a well organized

mind by dividing this important subject up under the

heading's of inductive circuits, impedance, corrected

drop, power factor, primary lines, etc., gradually lead-

ing into the subject of two and three phase wiring. So

much rule of thumb has been in vogue regarding this

peculiar class of work that, as remarked in the begin-

ning, it is refreshing to meet with a presentation of the

subject based not only upon sound, practical experi-

ence, and a full appreciation of the conditions, but upon

reasoning that reaches into the very roots of the mat-

ter and, therefore, can be relied upon by the technical

as well as the practical man. This excellent volume

treats of aluminum wires for alternating current circuits,

gives comparative tables for copper and aluminum, and

a varietv of diagrams illustrating transformer connec-

tions for all kinds of systems of the polyphase order.

The book can be highly recommended and will prove a

great source of instruction to those presuming to be

fully acquainted with the details of direct and alternat-

ing'current wiring. Published by the Power Publishing

Company. Si.oo.

CONDENSERS.
By F. R. Low.

A series of articles that have appeared in the columns

of '"Power" have been collected under the head of "Con-

densers" and published in book form by the above

periodical. This volume contains an immense amount

of interesting matter relating to condensers, their prac-

tical application, the advantages of various types, and

many other important details relating to their use. The

subject is treated in a simple, lucid, and, at the same

time, scientific manner. The premises are carefully es-

tablished and the conditions relating to the use of con-

densers brought to the reader's mind without effort. It

is necessary in treating this subject to consider the vari-

types of condenser separately, and in this respect

the author has done full justice to the subject. The jet

condenser, the surface condenser, the injector or siphon

condenser, and the exhaust steam and induction conden-

ser indicate a system in treating this indispensable arti-

'cle of steam practice approximating a classic style.

Many other useful facts are discovered in the pages, and

a mechanical engineer cannot do better than occasion-

ally 'read through this little volume to refresh his

memory and crystallize ideas that are apt to become
more or less dim. This excellent volume may be ob-

tained from the Power Publishing Company.

COMMERCIAL AND BUSINESS ASPECTS OF
MUNICIPAL ELECTRICITY SUPPLY. A PRAC-
TICAL HANDBOOK FOR THE USE OF ELEC-
TRICAL ENGINEERS TO MUNICIPAL COR-
PORATIONS AND MEMBERS OF MUNICIPAL
ELECTRICITY COMMITTEES. BY ALFRED
H. GIBBINS.

This volume, parts of which have appeared in the col-

umns of "The Electrician," London, is intended for the

purpose of discussing the conditions governing the

supply of electricity for commercial purposes. In the

development of this idea the author defines the position

of the electricity department in relation to other mu-
nicipal departments- and considers the profits made by
the Bolton corporation, which does its own wiring work

;

the Corporation of Leicester, etc. The author then dis-

cusses the rates to charge for electrical energy and di-

vides the expenses up under the head of "The Cost of

Generation" and the "Standing Charges" which are

again subdivided into their various constituents. In this

manner, aided by various references, illustrations, etc.,

the wiring question, the charge for current, the installa-

tion of arc and incandescent lamps, the hiring out of

motors and other apparatus are considered from a finan-

cial standpoint. The meter question meets with some
attention, as well as the use of current for purposes which
call for a yearly contract without meters. The author
concludes by saying: "To sum up the whole matter, it

appears that at the present time the great object for

municipalities to aim at is the reduction of the price at

which electricity can be supplied." The book is curious
because it is an English volume of unique character and
treats a subject with which the American expert is not
particularly well acquainted. While possessing interest

for many readers of electrical literature relating to the

economics of the subject, it might fall flat with those seek-

ing for the latest in science. The book is sold by the

Macmillan Company, $4.00.

ELECTROLYTIC DISSOCIATION.

By Harry C. Jones.

The theory of electrolytic dissociation owes much of

its present progress and future history to the labors of

Van t'Hoff. His work was in part repeated by Svante,

Arrhenius, by Oswald and other investigators in this

field. In this volume, containing a review of the subject,

it is possible to follow intelligently the various phases of

the science to its present rather advanced stage. The
work of each savant is carefully and explicitly treated

and certain mathematical conclusions necessary for the

proper elucidation of the text given in the simplest pos-
sible manner. In the latter part of the book, on page
276, the dissociation theory, with reference to animal
physiology, is discussed and certain remarkably interest-

ing conclusions arrived at. The author states in the last

paragraph : "A careful study of the applications of the

theory will bring out a fact of profound significance. The
theory co-ordinates and co-relates heterogeneous masses
of facts which apparently bore little or no relation to

each other, and refers them to a common cause. Physi-
cal chemistry is furnishing us, largely with the aid' of

the theory of electrolytic dissociation, with rational ex-
planations of chemical processes whose meaning was en-
tirely concealed, and is rapidly placing chemistry upon
that exact mathematical basis which physics has so long
enjoyed." Published by the Macmillan Company, $1.60.
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Business IRews.

SPECIAL EXPORT COLUMN.

TOTAL AMOUNT OF ELECTRICAL EXPORTS

FOR WEEK ENDING MARCH 31st, 1900, $51,785.

New York, N. Y., March 31, 1900.—The following

were the exports of electrical material from the port of

New York for the week just ended

:

Antwerp.—79 cases electrical material, $4,428.
Argentine Republic-— 1 case electrical machinery,

$187.
_

British Australia.—55 cases electrical material, $2,290;
2 cases electrical motors, $280 ; 39 cases electrical ma-
chinery, $3,875.

Barcelona.—2 cases electrical machinery, $34.
Bremen.— 1 case electros, $20; 6 cases electrical ma-

terial, $89.
British Guiana.—35 cases electrical material, $5,075.
Brazil—36 cases electrical material, $1,348; 3 cases

electrical machinery, $613.
British East Indies.—34 cases electrical material, $771.
Berlin.—2 cases electrical material, $611.

Copenhagen.—3 cases electrical material, $78.
China.— 1 case electrical material, $61.

Ecuador.—4 cases electrical machinery, $18; 1 case

electrical material, $32.
Havre.—20 eases electrical machinery, $1,000.

Japan.-— 11 cases electrical material, $1,651.

Liverpool.—274 cases electrical material, $21,296; 10

cases electrical machinery, $875.
Lisbon.—81 cases electrical material, $3,042.

Mexico.—26 cases electrical material, $884.
Newfoundland.—2 cases electrical material, $89.

Peru.—26 cases electrical material, $914.
Southampton.—12 cases electrical material, $1,789.

Stockholm.—3 cases electrical material, $130.

Siam.— 13 cases electrical material, $285.

645,984. Electric Switch. J. C. Tournier, Schenec-
tady, N. Y.

645,990. Trolley Wheel. Richard Windsor, Alexan-
dria, Va.

645,992. Primary Battery. Francis B. Badt, Chicago.
646,068. Electric Switch. John S. Creveling, N. Y.
646,092. Dynamo-Electric Machine. Benjamin G

Lamme, Pittsburg, Pa.
646,100. Thermostat. Chas. B. Rogers, Stevenson,

Md. .

646,110. Ammeter. Peter H. Spies, Yonkers, N. Y.
646,114. Portable Electric Lamp. A. F. Yetter

N. Y.

646,121. Duplex Multiple Metallic Telephone System.
F. C. Hughes, Detroit, Mich.

646,124. Combined Telephone and Vending-Machine.
Chas. H. Kraft, Salt Lake City, Utah.

646.146. Snap-Switch. G." W. Hart, West Hartford,
Conn.

646.147. Electric Motor. Henry F. Joel, London,
Eng.

646,149 and 646,150. Electric Connections. John
Langton, N. Y.

646,155. Electric R. R. Switch. Philip E. Perry, Bos-
ton, Mass.

646,179. Electric Coupling. Robert S. Ireland, Win-
throp, Mass.

646,222. Electric Bell. Francis and Henry Keil, N. Y.
646,229. Surface-Contact System for Electric R R

Robert Lundell, N. Y.
646,281. Electrolytic Apparatus. Louis Hazard-Fla-

mand, Boulogne-sur-Seine, Fr.

646.308. Automatic Regulator for Alternating Dyna-
mos. G. S. Neeley, Pacific, Mo.

646.309. Induction Motor. G. S. Neeley. Pacific. Mo.
646,348. Secondary Battery. Henry Blumenberg, Jr.,

and Frederick C. ( )verbury, N. Y. This battery consists
of a lead and zinc electrode, a porous partition between
them, an electrolytic solution for the lead electrode of
sulphuric acid and a sulphate of an alkali metal and a so-
lution of the zinc electrode of bisulphate of soda.

646,362. Roentgen-Ray Apparatus. James Davidson,
London, Eng.

patents. WESTON
WEEKLY ELECTRICAL PATENT RECORD.

PATENTS. ISSUED MARCH 27, 1900.

Conducted by Otto Greenberg. Complete descrip-

tions and drawings of any patent mentioned below will

be sent on receipt of ten cents.

645,933. Telephone. Michael Beck and Emil Fer-
rant, Minneapolis, Minn.

645,945. Dynamo-Electric Machine. G. Dolen and A.
Hultquist, Stockholm, Sweden. This dynamo consists of

two or more rotating disks in contact with each other at

their peripherys ; and SO' disposed in magnetic fields, that

electromotive force is generated in the direction from the

center of one disk to the center of another disk.

645.958. Telephone System. Albert K. Keller, Phila-

delphia.

645.959. Telephone Receiver. Albert K. Keller, Phila-

delphia.

645.960. Telephone Transmitter. Albert K. Keller,

Philadelphia.

645,978. Secondary Battery. Win. L. Silvey, Dayton,
Ohio.

STANDARD

ILLUMINATED DIAL

STATION
INSTRUMENTS.
'THESE INSTRUMENTS are
1 based upon the same general
principle and are just as accurate as
our regular Standard Portable Di-
rect Current Voltmeters and Am-
meters, but are much larger, and
the working parts are inclosed in a
neatly designed dust-proof cast-

iron case, which effectively shields
the instruments from disturbing
influences of external magnetic
fields.

WESTON ELECTRICAL INSTRUMENT CO.
114-120 William St., Newark, N.J., U. S.A.

WESTON ELECTRICAL INSTRUMENT CO.,

U4-J20 William Street, Newark, N. J.

BERLIN. European Weston Electrical Instrument
Co. Ritter Strasse No. 88.

LONDON. Elliott Brothers, No. 101 St. Martins
Lane.
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ELECTRIC TOWER.

COPY<*lCMT !900 BY THE PAN-AMERICAN EXPOSITION CO

THE ELECTRIC TOWER AT THE PAN-AMERI-
CAN EXPOSITION.

The dignified and stately beauty of the great electric command the rapt admiration of every visitor. The «-e-

to.ver which will form the conspicuous center-piece of nius of the architect has been taxed to preserve lines and
the Pan-American Exposition at Buffalo next year will elements of beauty in a work of such tall proportions,
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but the problem has been -well mastered.

The height of the tower is 348 feet above the surface

of the broad basin in which it stands. Its position is be-

tween the Court of the Fountains and the Plaza, on the

north side of the Mall. It looks down upon the Agricul-

tural Building at the east and the Electricity Building on

the west. The tower proper is flanked on the east and

west by long curved colonnades, which sweep to the

southward and terminate in airy pavilions, forming a

semi-circular space 200 feet across. Within this space

and in a high niche in the main body of the tower are

cascades, while all about the basin are leaping jets and

countless playful figures, each with its spurt of water,

combining to make a brilliant water scene. At the center

of the niche is a tall geyser fountain, whose waters find

their way from the high'basin within the niche over suc-

cessive ledges and among a multitude of vases to the level

of the pool.

The main body of the tower is eighty feet square. From

the surface of the water to the top of the colonnades is

seventy-five feet. This portion of the structure is en-

riched by a system of decorative rusticated bands, which

give an aspect of great solidity to the base. The shaft of

the tower is treated with great simplicity. The center of

each side is paneled with fantastically perforated work,

through which is indistinctly revealed the massive frame-

work of the tower. This feature is calculated to produce

a remarkable effect when lighted from within, as it is

the intention to do. The main shaft of the tower termi-

nates in an elaborate entablature at the height of 200

feet. The crown of the tower rests upon this entablature

and' is composed of three stories of diminishing propor-

tions anid varying design. The lower of these stories is

an arcaded loggia, rich in ornamentation and having the

wall surfaces brilliantly colored. Pavilionettes at the cor-

ners terminate in light fantastic cupolas. The second

stage, or lantern of the tower crown, is in the form of a

high, circular colonnade, entirely open, so as to allow

the effect of the sky to be seen between the columns. A

spiral staircase within the colonnade leads to the last

stao-e of the tower, the cupola, over whose soaring dome

is poised the superb figure of Electricity herself, thus

dominating the entire exposition, which owes so much

to her generously exerted power.

The entrance to the tower is across an ornamented

bridge from the Plaza, on the north side. Elevators will

carry passengers to the various floors, which will be de-

voted to different purposes of the exposition, such as re-

ception rooms, offices, restaurants, belvederes and amuse-

ment baills. A large restaurant, at a height of 200 feet,

will give the diner a broad and beautiful view of the ex-

position and the surrounding landscape. From the cu-

pola the eve can sweep the whole Niagara frontier and

look far into Canada, beyond the majestic river that sepa-

rates that country from the States.

Sculpture plays an important part in the decoration 01

the tower Two magnificent monumental groups ot

statuary flank each of the four sides of the base. Above

the water niche in the southern face of the tower is a mag-

nificent escutcheon, representing the arms and seal of the

United States. In the spandrels of the arch above the

niche are sculptures in high relief. The pavilions and

wings are also richly decorated with' sculptures and other

architectural devices. The entire exterior of the tower

will be studded with myriads of electric lights, so ar-

ranged that a great variety of effects can be secured. The

use^of electric lights in combination with the sparkling-

fountains and cascades will produce scenes of fantastic

beauty.

Sarnia, Ont.—David Mackenizie, representing the

Sarnia Electric Railway Company, has informed the coun-

cil of the willingness of the company to proceed at once

with the construction of an electric railway.

Electric TRaUwa^s.

NOTES ON ELECTRIC TRACTION UNDER
STEAM RAILWAY CONDITIONS.

BY EDWARD C. BOYNTON.

(Continued from page 106.)

Insulation:—The question of insulating the positive
rail of a 700-volt grounded circuit has in actual practice
been developed to such an extent that the results obtained
are remarkable, to say the least. If such methods as are

now in use had been proposed ten years ago, they would
have been regarded as impracticable.

For years it was the custom to consider the ground a

conductor of electricity. It was of course realized that

the service rails must be bonded in some way, but the

ground was considered to be a great aid to the rails in

returning the current. I do not propose to deny that this

is true in a crowded city where there are thousands of

tons of iron pipes buried but a short distance beneath the

rails, but can we call this a ground return? My expe-
rience shows that the road bed of a steam road, consisting

of sand, gravel or rock ballast, when dry, is a good insula-

tor, and when wet there is but little difference. A rock-

ballasted track in particular needs no insulation whatever
except the wooden ties.

I am aware that such a statement may be regarded with

doubt, but perhaps it can be made clearer if we take all

things into consideration. The road runs through an
open country, the soil is of the average composition, some
of it wet, but most of it dry. If we stand on a wet spot

and place our hody in circuit from positive to ground we
receive a shock, perhaps of maximum voltage. This

would apparently show the ground to be a conductor, but

a little thought will prove that it conducted a few milli-

amperes only. If we stand in dry earth or on a tie, we
feel no shock. But the one test that proves the insulation

of such a line is the leakage test. From tests made every

night, for over a year, the leakage averages half an am-
pere per mile in dry weather to one and a quarter amperes
in wet weather, and I am convinced that nearly all of this

is in the underground work necessary at grade crossings

and switch points. The above refers to a rail insulated

upon creosoted wood blocks attached to the ties. A
complete covering of snow has little ,or no effect on the

leakage. The form of the positive rail may influence the

leakage somewhat. For example, the inverted V form

acts as a roof to shed water and keeps the contact surface

between the block and rail dry. But there is in use sev-

eral miles of ordinary T-rail as a positive conductor, laid

on blocks of wood 1 1-2 inches thick attached to the

ties, not creosoted, but dipped in an insulating compound.

No leakage is noticeable here. We can easily understand

that if any appreciable amount of the current in amperes

should leak through these blocks, whether prepared or

not, they would burn up. The writer, therefore, believes

that such insulation of the positive rail for the current and

voltage under discussion is ample, and much expense

can be saved by steam roads by its use.

Track Bonding:—One of the most necessary and at

the same time expensive parts of the work in changing

existing steam roads into an electric line is the bonding

of the service rails. The author believes he has done

some of the heaviest bonding in the country, and is of

the opinion that there is no satisfactory method of bond-

ing a T-rail at present. When such bonding costs two

dollars per joint it becomes a very serious matter. Bond-

ing around the angle plate with the bonds about two feet

long is out of the question, for the cost of copper would

be too great and it would be exposed. Riveting the lugs

on the bonds through the web of the rail is not good prac-

tice, because to secure sufficient area of contact four holes
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would have to be drilled in the ends of each rail, which so

weakens it as to render it unsafe. The shortest possible

is should be used under the base of the rail. It re-

quires four one-inch holes in the base of each rail, and we
can easily see how unsatisfactory and expensive this is,

with four bonds of 300,000 cm. area for each joint of 100

pound steel. In nearly all rail bonds the principal resist-

ance is in the contacts. It is a simple matter to use suffi-

cient copper, but to secure a proper contact is a difficult

problem. The bonds must have the utmost flexibility to

withstand the vertical motion of the rail ends, and even

then many of them will gradually break off strand by

strand. What is urgently needed at the present day is a

cheap and efficient bond for a T-rail. Such a bond, to be

satisfactory, must show no greater fall in potential than

an equal length of the rail itself, when the maximum cur-

rent is flowing through the joint. On account of the fac:

This figure will vary from four to six kilowatt hours per
train mile, reaching its maximum in December and Janu-
ary, due to the longer hours of lighting the cars, the con-
stant use of electric heaters, and the frequent running
through snow.
The question of heating a standard coach by electricity

is one that should be thoroughly understood. Street car
heating is totally different. The public demands the same
temperature as is furnished by steam, which is 68° or 70°
F. It makes but little difference what heater is used,
provided there are enough of them. One may radiate its

heat faster than another, and so raise the temperature of

the car more rapidly, but it will require, in any case, from
12 to 15 kilowatts of energy for each coach. An ordinary
train consisting of a motor car and two coaches weighing
200,000 pounds, will require at a speed of 35 to 40 miles
per hour on a level track, about 125 kilowatts, or about

(

V

Lundell Desk Fan Motor.

that the ground is practically of no value in augmenting
the conductivity of the return circuit, the entire circuit

must be regarded as metallic, and the ground should not
enter into any calculations.

Power Stations :—The writer does not propose to enter
into the subject of the design and arrangement of ma-
chinery in a power station for a steam road, as there are
no engineering features which differ from those encoun-
tered in such a station intended for a large street railway
An abundance of water and cheap fuel are of course im-
portant points. Such power stations can be built for

irom S80 to $90 per kilowatt, exclusive of the land.

A few words about the amount of power required may
M of interest. An important figure is the amount of

'x delivered at the switchboard per train mile. It

eliminates all losses due to resistance of circuit,, and cur-
rent used for air compressors, electric lights and heaters.

166 II. P., of which the car alone would consume 75 Iv.

W., if running light. The motor will consume an average
energy of four to five kilowatt-hours per train mile, or 40
to 50 watt hours per ton mile. Power can be produced
with condensing engines and fuel at about $2.30 per ton,

for about .008 (
s

/ 10 of a cent) per K. W. hour.

( To be concluded.
)

jFan Motors.

LUNDELL FAN MOTORS.
The fan motor represents one of the most interesting

products of the century. In convenience and ready ap-
plication it cannot be excelled by any other device. Con-
sisting essentially of the parts which compose a model
motor the Lundell fans are designed with a view to com-
pactness, strength, smoothness of operation, efficiency
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and noiselessness. The ingenious idea of using a single

field coil to energize the magnetic poles and, at the same
time, giving a motor of iron-clad type, has been fully ap-

preciated by all professional engineers. Simple in con-

struction and built according to a system which makes
one fan motor the absolute fac-simile of the other, these

fans have won a reputation at home and abroad of the

finest character. The fans, as illustrated, are made up
in various designs to suit a variety of purposes. Though
identical in design with others, they are made for attach-

ing to the wall and constructed so that the breeze may be
thrown forward at any angle in the horizontal or vertical

internal rotating part or armature is laminated, slotted
and wound with two circuits, one of which is short cir-

cuited in a suitable way to act as a secondary to the eight
primary poles. A pair of brushes bears on this commuta-
tor, connecting it in series with a field circuit. On start-
ing the machine acts as does any series motor, both arma-
ture and field magnetization reversing simultaneously,
thus giving a pulsatory torque always in the same direc-
tion. As the machine runs up in speed the short circuited
secondary winding takes hold and gives a powerful
torque, running the speed up almost to synchronism. At
synchronism the commutator obviously acts as a rectifier,

Sectional Views of Lundell Fan Motors.

plane. In the 115 and 230 volt motors of the twelve-inch

size the new style of guard is supplied. The fine external

finish and high polish of the exposed metal parts, to-

gether with the noiselessness of operation, make this fan

highly desirable from an ornamental as well as a utilita-

rian standpoint.

The Lundell alternating fan motors, designed by Mr.
Robert Lundell, are constructed in the following manner:
"The external primary is built up of laminated iron with,

eight internally projecting poles, each wound with a coil

supplied with alternating current. No auxiliary coils or

phase displacing arrangements are used whatever. The

giving a pulsatory direct current to the rotor winding

connected to it. This pulsatory direct current, of course,

sets up direct magnetic poles in the rotor which react on

the A. C. field and make of the machine a synchronous

alternating motor with an internal rotating field magnet,

energized by the rotary transformer action of its commu-
tator. At synchronism the short circuited winding ex-

erts no torque at all, but it does serve in connection with

the self induction of the rotor winding to smooth out, by

the currents induced in it, the pulsatory magnetization

of the rotor teeth and thus renders this magnetization

practically constant."
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THE RELATION OF MATHEMATICS TO
SCIENCE.

With respect to electricity, mathematics has been ap-
plied in a broader sense and a more comprehensive man-
ner than any other department of theoretical or applied

science. Many of the conclusions arrived at, which have
at present a direct bearing on the practical development
of electrical engineering, were the direct results of mathe-
matical investigation, in fact, it seems necessary to apply
mathematical formulae at the very start in order to gain

an adequate idea of the operations of given laws under
various circumstances. Possibly the most prominent
example of the effect of mathematical investigation di-

rected along scientific lines is the discovery of Ohm's
law, the corner-stone, as it were, of all electrical science.

Though this is but an isolated case and, incidentally, an
important one, many others could be cited which show
the necessity for analytical methods of a mathematical
nature in obtaining exact results or expressing the proper
relationship between various quantities. This is more
exemplified in the work of Clerk Maxwell, whose mathe-
matical investigations made him famous, than any other

savant of the recent school. In the field of electro-mag-

netism and an examination of many of the almost meta-
physical phenomena taking place the higher branches

of mathematics pave the way for all of the conclusions

arrived at by Maxwell, the most brilliant of which was
the identification of light as an electro-magnetic phe-

nomenon. Lord Kelvin, Helmholtz and some few Amer-
ican authorities, among which may be mentioned Pupin
and Steinmetz, possess great analytical powers in the

field of applied mathematics. The results obtained by

them frequently have immediate practical value. Lord
Kelvin, for instance, by applying the calculus to the
transmission of power obtained a formula expressing
the relationship between the cost of a line and the power
wasted in it. Steinmetz discovered a law in relation to
hysteresis and many of the deductions of Pupin are valu-
able in the newly developing science of electrical reso-
nance. It is therefore evident that a mathematical knowl-
edge is of the utmost value as a means of properly inves-
tigating and interpreting scientific results, and with few
exceptions, such as Michael Faraday, few succeed or
raise themselves to a position of prominence or fame
unless equipped with a mathematical education.

ELECTROLYSIS IN THE STREETS.
It might be stated that the degree of electrolysis re-

sulting from leaking current derived from a street railway
and the damage inflicted by it is to be partly gauged by
the spirit of economy prevailing among the directors of
the traction company. This economy is sometimes mani-
fested in a more distressing manner as greed. The pay-
ment of dividends on stock or the announcements of large
earnings by a street railway company mean one of two
things as a rule : first, that the traffic has been very great
and the profits naturally large, or, second, that the earn-
ings have not been extraordinary, but the expenses have
been kept down to a minimum. One of the ways of keep-
ing expenses down to a minimum in the case of a street
railway is to pay little or no attention to sections of the
track requiring immediate repair. The required repairs
may not mean the renewals of rails exactly; in fact, the
exact nature of the change when made may be beyond
the scope of the layman's mind. It might, for instance,
be the renewal of bond wires, which in themselves dete-
riorate but slowly. During the year, however, the grad-
ual degeneration of these parts will have the effect of
causing the return circuit to be partly composed of water
pipes and gas pipes, as well as the tracks. If the corrosion
of the bond wires continues to any great extent the
greater part of the current will take the path offering the
least resistance, namely, return through an earth circuit.

It is but natural in such a case for electrolytic action to

occur whenever a sufficiently great difference of potential
exists between contiguous pipes. Were all the pipes con-
nected to the rails directly, thereby forming one vast re-

turn circuit, the difference of potential between part and
part would be considerably reduced ; but as contact is

made at infrequent intervals an injurious electrolysis re-

sults, costing in some cases many thousands of dollars to

repair the loss. Pierce D. Schenck, in the "Yale Scientific

Monthly," states that in one instance a pipe, which had
been subjected to electrolysis for four years, was found
to have lost about thirty per cent, of its 'transverse length
and forty-five per cent, of its tensile strength. He also

adds: "Reports from different parts of the country show
that danger from electrolysis may be expected wherever
there are single trolley electric railways. In 1891 the lead
sheathing of many miles of telephone cable in Boston was
found to be damaged by electrolytic action. A few years
later three hundred miles of telephone cable were rendered
useless in Brooklyn from the same cause, and since that

time twenty or thirty cities have experienced more or less

trouble from electrolysis. Many thousands of dollars

"have been spent by the railways in perfecting their ground
return systems. Of course, the most absolute remedy
would be to place the trolley wires under ground and use
double metallic circuits, as has been done on the lines of

the Metropolitan Railway Company in New York." The
great expense of this form of construction makes this

impossible formost companies, but a solution, on the other

hand, is found in the use of perfect bonding and. bond
wires.
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These motors are built with twelve-inch fan and guard, T (JERK'S ALTERNATING CURRENT CEflLING
for 14,000 and 16,000 alternations and a voltage of from FANS
52 to 104.

The exhaust fans are constructed so as to be readily
~

applied in restaurants, theatres, hotels, etc., without tin- Illustrations are shown herewith of Tuerk's alternating
necessary changes being required. The exhausts will current ceiling fans, manufactured by the Hunter Fan

Lundell Motor Attached to Exhaust Fan.

V

LUNDELL ALTERNATING FAN MOTORS.
Desk Style. Bracket Style.

rid the room of a given number of cubic feet of air per

hour or per minute and perform this function with a

minimum of vibration and noise.

These fans are manufactured by the Sprague Electric

Co., 527-531 W. 34th St., New York City, who will be

pleased to send catalogue No. 88, descriptive of the Lun-

dell fan, to all who apply for same.

& Motor Company, of Fulton, N. Y., E. B. Latham &
Company, 136 Liberty street, New York city, general
sales agents. These fans are made to run on from 52 to-

220 volts, wound for from 45 to 140 cycles with a watt
consumption of from 100 to no. The Tuerk ceiling

fans were about the first fans manufactured for this pur-

pose and improvements have been made in them from
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• to year, making a fan of the greatest reliability and

efficiency. They are made in many styles of finish to

match interior decorations and are among the hand-

somest fans on the market.

patents.

WEEKLY ELECTRICAL PATENT RECORD.
PATENTS ISSUED APRIL 3, 1900.

Conducted by Otto Greenberg. Complete descrip-

tions and drawings of any patent mentioned below will

be sent on receipt of ten cents.

646.418. Static Machine. Dodd & Struthers, Des

Hunter Direct Current Ceiling Fan.

646,526. Electric Controller. John Lincoln, Cleve-
land, O.

646,552. Storage Battery. Geo. Gesner, N. Y. In
this invention a plate is made from an alloy of iron and
hydrogen, the latter being present in such proportions as

to prevent oxidation or corrosion of the iron in said

alloy.

646,598. Relay. Luigi Cerebotani, Germany.
646,619. Electric Metal-Working Apparatus. Chas.

Coffin, Detroit, Mich.
646,626. Surface Contact R. R. System. Gustave Paul,

Munich, Germany.
646,643. Instrument for Measured-Service Telephone.

Chas. Gierding, West Haven, Conn.
646.675, 646,677, 646,679, 646,680, 646,681, 646,682

and 646,683. Telephone Exchange System. Ed. Clem-
ent, Washington, D. C.

646.676. Annunciator and Spring-Jack. Ed. Clement,
Washington, D. C.

646,689, 646,690, 646,692, 646,694, 646,695, 646,696
and 646,697. Telephone Exchange System. Wm. D.
Gharky, Philadelphia.

646,688. Device for Shifting Electric Current from one
Conductor to Another. Wm. D. Ghorky, Philadelphia.

646,691. Circuit-Protective Device. Wm. D. Ghorky,
Philadelphia.

646,693. Annunciator and Spring-Jack. Wm. D.
Ghorky, Philadelphia.

646,721. Electric Indicator for Elevators. W. Barker,

Central; Falls, R. I.

646,742. Electric Bond for Street Mains. Adolphus
A. Kundson, Rutherford, N. J.

646,768. Controlling Apparatus for Electric R. R.
Cars. August Sundh, Yonkers, N. Y.

646,793. Medical Galvanic Battery. Harry Bentz,

N. Y.

646,858. Vacuum-Tube Light. Daniel M. Moore,Moines. Iowa.

646.454. Track-Circuit Closer. Samuel Neely, Pier- Newark^ N. J.
ron, 111. 646,883. Electric Arc Lamp. Peter Spies, Yonkers,

N. Y.

646,889. Controller for Electric R. R. Cars. August
Sundh, Yonkers, N. Y.

646,894. Storage Cell. Henry J. Cogswell, Hartford,

Conn.
646,911. Electric Heater. George Known, Philadel-

phia, Pa.

646.922. Storage Battery. Elmer Sperry, Cleveland,

Ohio,

646.923. Cellulose Envelope for Storage Battery

Elements. Elmer Sperry, Cleveland, Ohio.

Business IRews.

Hunter Alternating Current Ceiling Fan.

Trolley. Wm. Potter, Schenectady, N. Y.

Motor-Frame. Sidnev Short, Cleveland,
646,460.

646.467.

Ohio.

646,476. Carbon Brush. Elihu Thomson, Swamp-
scott, Mass. The brush is composed of superposed

sheets or plates of carbon, and individually adjustable,

each plate or sheet having a coating of good conducting

metal.

646,485. Reversing and Cutout Switch. T. Zweig-

bergk. Cleveland, Ohio.

646. 500. Electric Transformer. Walter Moody,
Schenectady, X. Y.

SPECIAL EXPORT COLUMX.
TOTAL AMOUNT OF ELECTRICAL EXPORTS

FROM NEW YORK CITY FOR WEEK
ENDING APRIL 7, 1900, $126,078.

New York, X. Y., April 7, 1900.—The following were

the exports of electrical material from the port of Xew
York during the week just ended:

Argentine Republic.—49 cases electrical material,

$6,528.

Antwerp.— 14 cases electrical machinery, $860; 5 cases

electros, $501 ; 53 cases electrical material, $3,383.

Amsterdam.— 11 cases electrical material, $1,437.

Brazil.—33 cases electrical material, $1,716.

Bristol.—109 cases electrical machinery, $50,000.

Bremen.—2 cases electrical material, $27.

British East Indies.— 113 cases electrical material,

$5,832.
'Barcelona.—12 cases electrical material, $528.

British West Indies.—17 cases electrical material, $509.
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Cuba.—876 cases electrical material, $7,722.
Chili.—38 cases electrical material, $2,546.
Central America.—14 cases electrical material, $412.
China.—31 cases electrical material, $1,127.

Dublin.

—

yj cases electrical material, $20,855.
Florence.—4 cases electrical material, $42.

Glasgow.—210 cases electrical material, $3,919.

Japan.—118 cases electrical material, $6,029.

Liverpool.—97 cases electrical material, $6,816.

Mexico.—38 cases electrical material, $1,850; 11 cases

electrical material, $1,891.

Puerto Rico.—33 cases electrical material, $1,070.

Southampton.-—5 cases electrical material, $110.

Stockholm.— 1 case electrical material, $115.

U. S. Colombia.—4 cases electrical material, $73.
Vienna.—2 cases electrical material, $57.

Burlington, Vt.—The Addison & Panton Telephone
Company has been formed at Vergennes, officered as
follows: F. E. Sears, president; L. C. Seegar, secretary
and treasurer, and F. E. Sears, L. C. Seegar, H. W.
Spooner, E. A. Field and R. H. Noonan, directors.

F. N. Grove, attorney, New York city.

NEW INCORPORATIONS.
Smith's Falls, Ont.—The Citizens' Electric Company,

of Smith's Falls, has been incorporated, with a capital of

$35,000.
San Francisco, Cal.—The Utica Electric Company, of

San Francisco, has been incorporated. Capital, $10,000.

Incorporators: J. V. Eichbaum, F. H. Eichbaum, J. W.
Wright, H. Brooks, B. B. Rosekars, all of San Francisco.

East Liverpool, Ohio.—The People's Light and
Power Company, of this city, has been incorporated.

Capital, $25,000. Incorporators: C. A. Smith, A. G.
Mason, J. A. Flood, J. E. McDonald, W. L. Smith.

Yardley, Pa.—The Yardley Electric Light, Heat &
Power Company has been incorporated. Capital, $25,000.
Incorporators: E. J. Moore, S. J. Moore, Jr., T. A.
Royal, Jr., J. MacFadden, R. Remont, all of Philadelphia.

San Francisco, Cal.—The Cape Nome Electric Light
& Telephone Company has been incorporated, with a

capital of $150,000. Incorporators: D. Rich, E. Folger,

C. S. Benedict, E. Holland, all of San Francisco ; C. S.

Rosener, of Nome, Alaska.

Siegfried, Pa.—The Northampton County Electric

Company has been incorporated. Capital, $1,000. In-

corporators : L. Fiick, O. Lincoln, both of Wilkesbarre

:

H. T. Hyndman, W. W. Watson, W. E. Sullivan, all of

Scranton ; W. L. Watson, of Cementon.
Catasauqua, Pa.—The Lehigh County Electric Light

Company of Catasauqua has been chartered. Capital,

$1,000. Incorporators: L. Flick, O. Lincoln, both of

Wilkesbarre; H. T. Hyndman, W. W. Watson, both of

Scranton; W. D. Watson, of Cementon.

TELEPHONE CALLS.
Mooresville, N. C.—The Mooresville Telephone Com-

pany, with capital stock of $5,000, has been organized by

S. C. Rankin and others.

Port Arthur, Texas.—The Port Arthur Telephone
Company has been incorporated, with a capital of $5,000.

Phoebus, Va.—The Phoebus Telephone Co. has been
incorporated. Capital, $10,000. Incorporators: A. M.
Hanger, A. Heinckel, both of Phoebus ; W. J. A. dim-
ming, J. V. Bickford, J. W. Lee, all of Hampton.
West Alexandria, Ohio.—The West Alexandria Tele-

phone Company has been incorporated. Capital, $3,000.

Incorporators: J. E. Davis, W. H. Brubakes, G. W.
Ehles, O. E. Dyer, J. Winkleman.
Albany, N. Y.—The Madison & Onondaga Telephone

& Telegraph Company has been incorporated. Capital,

$20,000. Incorporators: F. E. Dawley, W. T. Gaynor,

E. Woodworth, P. H. Smith, H. B. Clark, A. G. Carr, all

of Fayetteville ; D. G. Gates, of Chittenango; H. B.

Clark, attorney, Syracuse.

STREET RAILWAY NEWS,.

Parkersburg, W. Va.—The Citizens' Traction Com-
pany has been incorporated. The incorporators are J. L.
Cramer, G. B. Gibbens and C. D. Forrer, of Parkersburg;
A. Williams, of Salama, W. Va., and L. Cramer, of Clar-
ington, Ohio.
New York, N. Y.—The New York, Brooklyn & Jersey

City Rapid Transit Company has been incorporated.
Capital, $60,000. Incorporators: G. Wilson, A. H.
Mullen, F. N. Glove, J. M. Muller, all of New York city

;

J. La Burt, of Jamaica, L. I. ; Etta L. Foulk, of Brooklyn

;

F. N. Grove, attorney, New York city.

Milbridge, Me.—The Milbridge & Cherryfield Electric
Railway has been incorporated with a capital stock of

$60,000. The directors of the road are Frederick Yates,
C. E. Goodwin, J. O. Bradbury, F. K. Wilson, J. G. Gay
and E. A. Hubbard.

Indianapolis, Ind.—The Central Traction Company,
of Anderson, has been incorporated. Capital, $1,200,000.
Incorporators: H. C. Stilwell, G. Lilly, both of Anderson;
C. A. Ford, of Kokomo ; W. L. Kann, of Pittsburg, Pa.

;

S. J. Marck, of Indianapolis.

POSSIBLE INSTALLATIONS,

Abbeville, S. C.—The Abbeville Electric Light &
Power Company is on the market for 75-hp. boiler and
engine, with auxiliary apparatus.

Adel, Iowa.—An electric light plant is proposed for

this place.

Cooper, Texas.—An electric light plant is to be es-

tablished here.
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Hutomobiles.

The Perret Electric Vehicle.

THE PERRET AUTOMOBILE AND BATTERY.

In 1896 Mr. A. Frank Perret built an automobile to

carry five persons, using- as a source of motive power the

electric storage battery. This vehicle was completed and

was operated in a most satisfactory manner, but, in com-

mon with nearly all other automobiles of similar carrying

capacity and mileage, required a great weight of battery,

about 1,200 pounds. This, of course, necessitated the use

of very substantial materials in the construction of the

vehicle itself, making the total weight quite considerable.

This disadvantage, coupled with the various troubles aris-

ing from the best batteries he could obtain and their limi-

tations of output and current, led him to the construction

of a type of storage battery which should in itself combine
lightness in weight, high rate of charge and discharge,
long life and freedom from buckling. Briefly, this is a

lead and sulphuric acid type of cell, with Plante element,
and in its manufacture nothing is used to cause chemical
or electrical troubles in the course of its natural life. Its

capacity is stated to be over 14 watt hours per pound of

complete cell (including acid), at a discharge rate of t

ampere per pound. This discharge rate may be greatly

exceeded without in any way injuring the cell, but, as is

the case with all batteries, it is not advisible to prolong
high discharges. The charging may be accomplished
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much more rapidly than is usually the case.

To make a practical road test of the battery in order to

ascertain its real merits as a source of motive power for

automobiles, the Perret Storage Battery Co., 21 State

street, New York, decided to build a light vehicle in

which should also be included some of Mr. Perret's in-

ventions in these vehicles, which is shown in the ac-

companying illustration. The vehicle complete, with bat-

tery, weighs about 440 pounds, but this weight could be
reduced in a future similar carriage. It is well and sub-

stantially built, and, while it is only a one-man vehicle, it

will carry with each a person weighing 250 pounds. The
truck is made of steel in the form of two triangles con-

nected in the centre by a horizontal king-bolt, to give

absolute flexibility to the truck. The reaches terminate

at the hubs of the wheels, thereby transmitting all strains

in proper directions and eliminating the possibility of

breaking of the axles in consequence of any collision.

The wheels are 28 inches in diameter and have ball bear-

ings.

This automobile is unique in being operated by a worm
gear, which renders it absolutely noiseless. This gear is

of a special design, giving a high efficiency. The motor
is suspended on the rear triangle of the 'truck and is

directly coupled to the worm shaft.

Another special feature of this vehicle is the controller,

which is so arranged that speed changes are effected by
means of a divided motor field. Several advantages arise

from this method of control, among them being the easily

obtained variation of speed, the compactness and positive

action of the controller itself, the ability to always dis-

charge all of the cells of the battery in series. No multi-

ple series grouping is necessary, and the cells can also be
charged in series, without the necessity of making any
complicated connections, before throwing on the charg-
ing circuit. The controller itself is very compact, being
only about six inches in diameter and three inches in

depth. It is operated in the usual way by a lever which is

connected to the controller by a crank carrying an ap-

pliance for reversing the polarity of the current. By means
of this arrangement the same set of contacts on the con-

troller are put in use, whether the vehicle is running for-

ward or backward, thus ensuring great simplicity of

operation and a minimum of contact points. The steering

is accomplished in the usual manner by pivoted hubs
operated by crank levers connected to the steering

handle.

One hundred and seventy-five pounds of battery is

used to operate this automobile, and on one charge will

run it about 40 miles over moderately good roads, at an
average speed of 13 miles an hour. This little vehicle, of

course, is simply intended to demonstrate Mr. Perret's

inventions in the line of the storage battery and the im-

provements in the automobile itself. It is not expected

that this vehicle will itself be a type that will come into

extensive use, though there are many who will desire

automobiles of this kind for special purposes. What has

been demonstrated in this vehicle is the ability to build

others of greater carrying capacity that will be very much
less in total weight than 'many now on the market, and
embodying strength, flexibility and simplicity of opera-

tion.

Fifty miles was the distance of the contest, the course
being laid over the famous Merrick road, in Long Island,
with start and finish at Springfield and the turn at Baby-
lon. Mr. A. L. Riker, driving the only electric motor
car in the list of fifteen entries, easily outspeeded gasolene
and steam, and covered the half century in 2h. 3m. 30s..
or nearly a quarter of an hour in advance of his nearest
competitor. Mr. Riker carried with him Mr. A. H
Whitney.

THE RIKER ELECTRIC VEHICLE WINS THE
AUTOMOBILE RACE.

Over the finest stretch of turnpike in the neighbor-

hood of the metropolis nine members of the Automobile
Club of America competed for a cup on Saturday, April

14, presented by a member of the Automobile Club of

France, and, appropriately enough, the winner drove a

motor car built especially to compete in the international

cup race in Paris early in the summer.

MAGNIFICENT DISPLAY OF HORSELESS
VEHICLES AT THE PAN-AMERICAN

EXPOSITION.
Thomas M. Moore, recently appointed Chief of Trans-

portation and Machinery exhibits at the Pan-American
Exposition, to be held in Buffalo, May 1 to Nov. 1, 1901,
who is working on preliminary arrangements for these
exhibits, makes the following statement:
"The preliminary and merely mechanical work was

our first care, when we issued a'letter to prospective ex-
hibitors. The letter was sent out to the automobile
manufacturers, those who make the vehicles and those
who own the motor systems especially designed for the
propulsion of these vehicles, and to all others who have
made a study of automobiles and could aid us in making
the Pan-American display of such vehicles a pronounced
success. Up to now, exhibitions of automobiles have
been but tentative, for the art is in its formative state,
and is but now reaching a point where practical results
can be shown. The Pan-American will be the first ex-
position able to avail itself of tfiese results to the fullest
extent, and show to the world these vehicles of trans-
portation, which are destined to effect as radical a change
as was brought about by the use of the bicycle. Our
success so far has been gratifying and assures us of
great success in tins particular' unit of our exposition.
Replies are reaching us from all directions ; and, while
we, in the letter referred to, did not solicit exhibits, but
asked only for suggestions as to a plan for display by
evolutions, races, etc., nearly seventy-five per cent, of
the responses inform us of the desire to co-operate
with us and of the determination to make the best pos-
sible exhibit. Our correspondents evince a cordial
spirit, and, with hardly any exception promise to do all
in their power to aid us."

Electric IRailwaps.

NOTES OaN ELECTRIC TRACTION UNDER
STEAM RAILWAY CONDITIONS.

BY EDWARD C. BOYNTON.
(Concluded from page 115.)

Cost of Operation.—It is most desirable in operat-
ing a heavy electric service over a railway on which steam
trains are also operated, to arrive at a'satisafctory con-
clusion as to the comparative cost of operating each type
of train per mile. If an electric service is entirely sub-
stituted for one which has been operated by steam, the
railroad company is in a position to know accurately the
difference in cost of the two systems. But when both are
operated over the same tracks the problem becomes very
complex. For example, even if we omit the maintenance
of the road way, which may be a little higher in an electric

service, there are many other items such as salaries of
agents, ticket sellers, gatemen, etc., all of which properly
belong to the operating department, which must be pro-
portioned between the two services. It may be said that
the cost of operating a steam passenger train has been
estimated all the way from 30 cents to $1.00 per mile de-
pending upon the length of the train and other con-
ditions which are seldom alike in the different localities.
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The author cannot «? into this subject in detail, but will

e a few points of difference between the two services

upon which an approximate estimate can be based A
fair average cost of running a steam locomotive, includ-

ing fuel, when coal is about $2.30 per ton ;
water, wages,

repairs, etc.. is 22 cent per mile. The average cost of

repairs to coaches may be taken at one cent per mile each.

The wages of train crew, consisting of a conductor, bag-

c;a£re master and one brakeman will average .05 per mile,

making a total of 30 cents. This figure is intended to rep-

resent the lowest possible cost of operating a tram of

onlv three cars by steam with the understanding that it is

kept almost constantly moving for about 9 hours, and

covering from 150 to 200 miles. It is well known that a

train making but a few miles per day cannot be run at a

profit, either by steam or electricity, due to the fact that

cost of wages per mile increases rapidly, as the crew has

to be paid the same in either case. A great advantage of

the electric service may be mentioned here. The above

service is all that can be required of one crew and one

locomotive, but the motor car can easily make 300 to 400

miles in 18 hours, and as the daily service is in operation

at least that long, one motor car does the work of two

locomotives. In the operation of a similar three-car train

in which one car is a motor car, we will assume the same

crew with the addition of a motorman and omit the loco-

motive. The cost per mile in wages will then become

6 1-2 cents, that of repairs to cars the same as before, 1

cent, maintenance of motors, 1-2 cent and cost of power

delivered to train. 6 cents, making the total cost per train

mile, 14 cents for the electric service.

ELECTRIC LIGHTING.

All steam roads, which have introduced electric motive

power, will consider the question of lighting their passen-

ger stations and freight houses along the line. It will be

found that lighting in this way is very satisfactory and far

cheaper than the purchase of gas or electricity from

others. For lighting freight sheds, platforms and other

outside lights, the simple wiring of the lights in groups

of five or six in series, and connected directly between the

feeder or working conductor and the service rails, has

been found satisfactory. The occasional interruption of

the current due to the opening of a circuit breaker will

shut off these light for a few seconds, which makes them

inconvenient for indoor lighting. For stations requiring

not over 60, 16 C. P. lights, a small storage battery of 58

cells, together with a rheostat and switchboard with the

necessarv switches and instruments can be installed for

about S900. By making the rheostat of about 55 ohms

resistance and 35 amperes capacity and connecting it in

series with the railway current, it can be used to charge

the battery.

The battery and rheostat are connected in parallel with

the lighting load, and the resistance so regulated that the

railway current does the lighting, the battery merely act-

ing as' a regulator, charging slightly when the voltage

rises and discharging into the light circuit when the

pressure falls, due to the movement of the trains. This

maintains a practically constant voltage of about 120 on

the lighting circuit, and the battery does little or no work

except when the power station is shut down. The princi-

pal advanage of this arrangement is that it is practically

automatic in its action, and requires no regular attendant.

The station employes can handle the switches when neces-

sary to turn on or off the lights. An occasional inspec-

tion of the battery is all that is necessary. The cost of

such lighting is much less than it can be purchased from

lighting companies. In larger stations requiring several

hundred lights, a motor generator can be used instead

of the rheostat and connected to the battery and the load

in exacly the same way. Such a plant should have an

attendant.

Central Electric Xigbt Stations.

A NEW INDUSTRIAL SITUATION.

In the past few years there has been a remarkable
development in the manufacture of gas engines. Not
only has the number in use increased enormously, but
the size in which the gas engine is considered practicable

has gone up by bounds. Five or six years ago the one
hundred horse power units used at Danbury, Conn., were
exceptional for size. Now the works of the Westing-
house Electric and Manufacturing Co., at Pittsburg, are

run by a 650 horse power gas engine, one thousand and
fifteen hundred horse power units are being manufactured
abroad, and the illustration herewith, showing 1,500 horse
power units, is reproduced from a brochure entitled "A
New Industrial Situation," recently issued by the West-
inghouse interests, where it bears the rather ambiguous
legend

:

"Illustrating a 30,000 horse power gas engine electric

station, two 1,500 horse power units of which are now
under construction in the Westinghouse Machine Com-
pany's works."

We have been unable to determine whether such a

station is actually contemplated and the engines con-

tracted for, or whether it is a possibility in the minds of

Mr. Westinghouse and his engineers, for the real-

ization of which the engines under construction are an
initial step. Mr. Westinghouse is certainly much im-
pressed with the possibilities of the gas engine. In an
introduction to the brochure above mentioned he says:

"Engineers the world over have long recognized the

fact that gas if supplied at a practical cost ; conveyed
economically over long distances and utilized in a form of

engine which should in speed regulation and smoothness
of working equal the best steam engine, would be the

ideal fuel."

The second of these three essential conditions was, he
says, worked out first in the pipe line transportation

which for a generation has been a succcess in the gas

regions. The third essential is of more recent attainment,

but gas engines are now running successfully in large

sizes, and the engines 'mentioned as now being under
way are of a capacity which would have attracted at-

tention in a. steam engine ten or fifteen years ago. The
limit of capacity in a single cylinder has not been found
nor is there as yet any indication of where the limit may
be. It will probably be found to be much higher than at

present expected.

The 650 horse power, 25 inch diameter, 30 inch

stroke engine, above referred to, weighs 240,000 pounds
or 369.23 pounds per rated horse power, and occupies

220 square feet of floor space and 3,520 cubic feet of room
or 5.41 cubic feet per rated horse power, the outside

measurements being used, which are 11 feet wide, 20 feet

long and 16 feet high.

The corresponding value for the 1,500 34 inch diame-
ter, 60 inch stroke units are:

Weight: 753,000 pounds total, or 502 pounds per

horse power.
Floor space : Engine being 19 feet wide x 39 feet long

x 25 feet high=74i sq. ft. or 49 sq. ft. per hp.

Cubic space: 18,525 cubic ft. or 12.35 cu. ft. per hp.

A 1,500 horse power Westinghouse compound steam
engine would be as follows:

Weight : 250,000 pounds or 166.66 pounds per hp.

Floor space: Engine being 16 feet wide x 20 feet long

x 24 feet high=320 sq. ft. or .21 sq. ft. per hp.

Cubic space: 7,680 cu. ft. or 5.12 cu. ft. per hp.

*By the. courtesy of "Power.
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LIGHT AN ELECTRICAL PHENOMENON.

If regarded from a purely scientific standpoint the

phenomenon of light and all its varied manifestations

might be included within the scope of such mechanico-
mathematical theories as those expressed by Clerk Max-
well. Judged from a practical standpoint, however.

theories accounting for the development and various

manifestations of light are not capable of fully explaining

all secondary effects associated with it. Perhaps a reason

for this may be found in the general and prevailing ignor-

ance regarding the exact constitution of the ether. On the

ether hand, the accepted conclusions regarding the ap-

parent nature of the ether may not coincide in every re-

spect with all observed phenomena. Light, viewed
simply as a series of undulations of the ether, obeying
definite laws and responding to certain influences well

within the field of scientific examination, can be compre-
hended by even the lay thinker. When approached, how-
ever, by the theorist, the mathematician and the physicist

the explanation is not sufficiently satisfacory. It is gen-

erally admitted that light is a form of energy produced,
however, in such a manner that a more intimate knowl-
edge of the nature of the medium transmitting it is abso-

lutely required before a further analysis can be made of it.

Maxwell's electro-magnetic theory of light has fortunate-

ntlined the manner of investigation. According to

his theory, based upon cast iron logic, all good conduct-
ing bodies must be opaque and high class insulators

transparent. In the light of these facts, which bring to

our attention many familiar references, we see that hard

rubber sheets will not transmit light but gold, silver, cop-

per and, in fact, nearly all conductors, when in finely

laminated form, are 'more or less translucent. There is

this to be said, however, in respect to the conductivity and

and non-conductivity of bodies and that is that this

quality is a purely relative one. In the same sense the

permeability to light waves is governed slowly but en-

tirely by the native quality of the material tested. Certain

rays of invisible light might pass freely through an

ebonite sheet. Others of shorter length and greater fre-

quency meet with more difficulties in passing through

until, at length, those waves of visible light, whose rate of

oscillation is estimated to lie between 400 to seven hun-

dred million million oscillations per second, meet with

an insuperable obstruction in attempting to pass through.

Experiments have been tried which show that hard rub-

ber can be penetrated by heat waves, but, as above de-

scribed, is absolutely opaque to- those of a more rapid

oscillatory character. It has been stated by a well known
English writer that "ingenuity will not be wanting to

complete in time all the necessary electro-magnetic ana-

logues and to build up an impregnable body of proof

that will indicate that electro-magnetic radiation and

what we commonly call light are one in essential nature

thought differing in degree."

It is sometimes difficult for the untrained mind to

grasp the situation presented by the field of optics as re-

gards phenomena relating to different light waves. The
primary supposition experimentally deduced is that all

actions in the medium conveying light waves travel with

the same rapidity. Light, heat, magnetism and electro-

static induction is conveyed at the rate of one hundred and
eighty-six thousand miles a second. It is merely a question

then of the essential difference between these manifesta-

tions in order to comprehend the meaning of magnetism,
light or heat as am ether disturbance. An explicit state-

ment might be made to the effect that whatever differ-

ences do exist are differences in the length of the ether

waves. When once the conception has arisen that the

result of electrical oscillation, (magnetic disturbances, etc.,

is to propagate out into surrounding space radiations

which are in all respects of the same nature as light ex-

cept in that they cannot affect the eye it becomes
evident that a new experimental field has been
opened and one in which it would be possible to re-

produce many familiar optical phenomena by means of

electro-magnetism. The effects of dispersion, reflection,

refraction and polarization of light have been duplicated

with rays of dark heat which, of course, are not visible

to the optic nerve though more or less perceptible to the

sense of feeling. These waves are simply longer than

the visible waves called light. When a condenser is dis-

charged it sets up vibrations in the surrounding medium
infinitely shorter than those produced by a hot stove or

a heated body but still invisible to the eye though percep-

tible by other means. The Hertzian wave is a fair ex-

ample of this. An invisible electro^magnexic radiation is

set up in space ; it is received by a coherer and thereby

produces a telegraphic signal which appeals to other

senses, that of hearing, for instance. Were it pos-

sible to build a condenser of such infinitely small dimen-
sion that the discharge would set up infinitessimal vibra-

tions the scientific possibility exists that they would be
visible and possess all the well known characteristics of

light. The wave length of all these manifestations would
vary in size. In visible light the wave is less than one
ten thousandth of an inch in length. Heat waves may
be several hundred yards in length while others of in-

termediate size produce all the characteristics generally

associated with electro-static and electro-magnetic dis-

turbances.
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And three water tube boilers of 250 horse power each,
full of water as follows:

Weight: 225,465 pounds or 300.62 pounds per hp.
Floor space: One boiler 15 feet 8 inches high, 11 feet

4 inches wide and 19 feet 9 inches long, and a battery of

two boilers having the same height and length, and a
total width of 21 feet 10 inches. Total floor space being
656.7 sq. ft. or .87 sq. ft. per hp.

Cubic space: 10,283.92 cu. ft. or 13.71 cu. ft. per hp.
The total values for the gas and steam plants compares
as follows:

Steam engine
Gas engine per hp. and boiler per hp.

Weight 502 pounds. 467.28 pounds.
Floor space 49 sq. ft. 1.08 sq. ft.

Cubic space .... 12.35 cu. ft. 18.83 cu - ft-

The mean effective pressure in a compound steam
engine, referring to the low pressure cylinder, is about
twenty-five pounds and it take two cylinders to develop
it. The mean effective in a gas engine is around sixty

pounds, and it would take four cylinders to produce four

working strokes to a revolution. The greater mean ef-

fective of the gas engine then about offsets the fact that its

workins strokes occur less frequently.

As to the efficiencies attained, Mr. C. H. Robertson,
in a test of some 125 horse-power Westinghouse gas en-

gines, reported at the last meeting of the American So-
ciety of Mechanical Engineers, got one observation
showing 11.87 cubic feet per hour and per horse power
of natural gas at 14.7 pounds absolute and 62 degrees.

Such gas contains somewhere around one thousand heat

units per cubic foot. Common coal gas contains be-

between six and seven hundred. The engines in Mr.
Robertson's test were taken just as they were running
in regular work and under some disadvantageous cir-

cumstances. The Westinghouse Company claims to

have developed an indicated horse-power on as low as

• ten cubic feet per hour. The station tested by Mr. Rob-
ertson paid only seven cents per thousand cubic feet for

gas, so that if it ran on 15 cubic feet per hour per horse

power it would cost only about one-tenth of a cent to

sustain that unit for that time. This corresponds in cost

with one pound of coal per hour' per horse power, with

coal at two dollars per short ton.

To install this direct connected fan the square frame is
lagged or bolted with flat back to the opening, the motor
is then placed on the bracket, being held securely and
firmly by cap screws, the fan wing then being secured to
the shaft, and when the motor is connected up the fan
is ready for operation.
The detachable feature of this machine should not be

overlooked, as it offers advantages well worth consider-
ation

;
for instance, a temporary use of such a motor

might be of great value, and this motor is easily taken
from the bracket and can be set where desired, and with
fan wing removed and pulley used on shaft instead we
have a motor that will furnish belted service. Then
again it is possible at certain seasons of the year that
the service of the fan is not desirable or necessary at
such times this motor may be removed and utilized as
suggested above.
the motors furnished with these fans are of the most

approved modern electrical and mechanical construction
and will carry the fan at full speed without injurious
heating- and without sparking at the brushes.

Dentilatton.

Direct Connected "Triumph" Exhaust Fan with

Detachable Motor.

THE TRIUMPH EXHAUST FAN.

The Specialty Manufacturing Company, of Indian-

apolis, Ind., manufacturers of the Triumph exhaust fan

for belted service, are now prepared to furnish this fan,

direct connected, with detachable motor, cut of which is

shown. This fan is offered in sizes of 30, 36, 42 and 48
inches, the motors being wound for all standard volt-

ages of direct current.

This fan presents some decidedly new features in the

line of direct connected fans which will be of interest to

the electrician. The Triumph exhaust fan for belt serv-

ice is well known, having been on the market for a num-
ber of years, hundreds of them being in daily use, ren-

dering satisfactory service, which is quite a sufficient

guarantee as to the efficiency, durability and general
merits of the fan.

The flat square back of the Triumph exhaust fan, af-

fording such convenience in installation, is utilized in the

direct connected fan, and the manufacturers have care-

fully borne in mind the idea of convenient installation in

designing this fan. The motor, being detachable, is en-
tirely separate and is shipped this way, the bracket or
motor support being a part of the fan frame.

As shown by the cut, the motor is of the protected
type, thus affording ample protection against the accu-
mulation of dirt and consequent damage to the machine,
which has been a source of great annoyance to the oper-
ators of direct connected fans, and a forcible argument
against their use.

The rheostat furnished with this motor is thoroughly
fire-proof, and is provided with automatic release.
Carbon brushes with automatic feed are used on this

motor. The bearings of this machine are interchange-
able and self-oiling; the machines are accurately bal-
anced, so there is practically no vibration when the fan
is in operation, and all parts are made in duplicate.
The convenience for inspection of this machine merits

attention. Especial attention has been given to the dis-
tance between the motor and frame, which is reduced to
a minimum, and thus reducing the protrusion of the
motor into the room to the least considerable distance,
thereby obviating the unsightly appearance so common
with others fans of this class.

The well known manufacturers of this direct con-
nected exhaust fan claim to have run exhaustive tests,
and are willing to risk their reputation on the efficiency
of this machine.
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Conventions.

MEETING OF THE NATIONAL ELECTRIC-

LIGHT ASSOCIATION.
The National Electric Light Association will hold its

annual meeting at the Auditorium Hotel, Chicago, May
i : J3 and 24. " No special arrangements have been made
tor exhibits, but it is said that the supply men will meet

at the same time in Chicago. The Pennsylvania Rail-

road is arranging for a special train to the meetng, and it

- said that Harry Kirkland, Robert Corey and others

are interested in the same.

patents.

WEEKLY ELECTRICAL PATENT RECORD.
PATENTS. ISSUED APRIL 14, 1900.

Conducted by Otto Greenberg. Complete descrip-

tions and drawings of any patent mentioned below will

be sent on receipt of ten cents.

647.006. Special Apparatus for Electric Baths. Antonio

Maggiorani, Rome, Italy.

647.007, 647,008, 647,009. Apparatus Employed in

Wireless Telegraphy. Guglielmo Marconi, London,

Eng. The invention consists of a receiver for electrical

oscillations composed of an imperfect electrical contact,

a local circuit through it, an induction-coil, the primary

of which consists of wires connected in parallel, the sec-

ondary of which is wound in sections each consisting of

several layers, a capacity connected to one end of the

primary, a conductor connected to the other end, and

connections between the ends of the imperfect contact

and the ends of the secondary.

647,071. Electric Indicator for Doors. Ralph H.
Broadman, New Britain, Conn.

647,085. Secondary Battery. Harold S. Gladstone,

London, Eng.

647,095. Railway-Signal. John Jorgenson, San Fran-

cisco, Cal.

647,155. Automatic Switch for Electric Car-Lighting

Apparatus. Willard F. Richards, Buffalo, N. Y.

647,175. Transmission of Electrical Impulses. Fred-

erick Bedell, Ithaca, N. Y.

647,210. Electromagnetic Engine. Peter Watson,
Philadelphia, Pa.

647,219. Electric-Arc Lamp. Walter J. Cochran, Le
Roy, N. Y.

647,250. Electric Metal-Working Apparatus. Chas.

L. Coffin, Detroit, Mich.

647,254. Centrifugal Electric Switch. Edouard Croo,

Paris, France.

647,300. Telephone Signalling System. Newman H.
Holland, Brookline, Mass.

647,309. Electric Clock. Adam Lungen, N. Y.

647,364. Electrical Gas-Lighter. Harry Bennett,

San Francisco, Cal.

647,414. Electric Switch. Walter F. Jones, London,
Eng.

647,426. Secondary-Battery Plate and Process of

Manufacturing Same. Pedro G. Salom, Philadelphia, Pa.

647,434. Electric-Arc Lamp. Royal E. Ball, N. Y.

647,436. Automatic Brake for Electric Motors. Mathias

A. Beck, Milwaukee, Wis.

647,442. Secondary Battery. Clyde J. Coleman, Chi-

cago, 111.

647,454. Electromagnetic Traction Apparatus for

Street Cars. Geo. N. Moore, N. Y. This invention con-

sists in magnetic circuits for increasing the traction ot"

car wheels constructed of two pairs of car wheels and
axles, rails and massive iron yokes supporting the rails in

combination with a coil or stationary helix about each

axle, these coils being wound for producing like and
therefore opposing poles in the rails between the wheels,

to confine the circuits to the yokes.

^Business IRews.

SPECIAL EXPORT COLUMN.
TOTAL AMOUNT OF ELECTRICAL EXPORTS
FROM NEW YORK CITY FOR WEEK END-

ING APRIL 14, 1900, $78,310.

New York, N. Y., April 14, 1900.—The following were
the exports of electrical material from the port of New-
York for the week just ended :

Argentine Republic.—74 cases of electrical machinery,

$7>5 I 3 > 6 cases of electrical material, $553.
Amsterdam.—10 cases electrical material, $125.
Bristol.-—27 cases electrical machinery, $2,500.
British East Indies.—4 cases electrical material, $155.
British West Indies.—28 cases electrical material, $599 ;

2 cases electrical machinery, $39.
British Possessions in Africa.—67 cases electrical ma-

terial, $2,245.
Cuba.—24 cases electrical material, $514.
Central America.—54 cases electrical material, $847.
Christiana.—4 cases electrical material, $80.
China.— 1 case electrical material, $15.
Dunkirk.—92 cases electrical material, $2,520.
Glasgow.— 10 1 cases electrical material, $3,606.
Gothenburg.—10 cases electrical material, $4,313.
Havre.—39 cases electrical material, $2,171 ; 183 cases

electrical material, $9,966.
Hayti.—2 cases electrical material, $24.
Hamburg.— 1 case electros, $40.
London.—75 cases electrical material, $1,350; 22 cases

electrical machinery, $5,750; 1,855 cases electrical ma-
terial, $10,635.

Liverpool.—133 cases electrical material, $10,638.
Mexico.—86 cases electrical material, $3,047; 10 cases

electrical machinery, $2,678.
Manchester.—2 cases electrical 'machinery, $210; 2

cases electrical material, $16; 2 cases electrical material,

$480 ; 59 cases electrical material, $3,800.
Peru.—47 cases electrical material, $1,571.
Colombia.

—

21 cases electrical material, $292.
Vienna.—4 cases electrical material, $18.

NEW INCORPORATIONS.

Chicago, 111.—The Monroe Electric Company has been
incorporated. Capital stock, $5,000; incorporators: Eric
Winters, A. Jackson and B. Bounds.

Pittston, Pa.—The Manufacturers' Electric Light,

Heat and Power Company has been incorporated with a

capital of $10,000.

New York City.—Baldwin & Rowland Switch Com-
pany hais been formed to manufacture electric switches.

Capital, $25,000; directors: H. Rowland and R. T. Bald-
win, South Norwalk, Conn.

Chicago, 111.—The Illinois School of Electro-Thera-
peutics and Pathology has been incorporated. Capital

stock, $20,000; incorporators: A. B. Slater, C. E. Heckler
and G. Shadbolt.

Spring Valley, N. Y.—The Spring Valley Gas and
Electric Company has been incorporated. Capital, $40,-
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New Albany, Ind.—The New Albany Light and Water
Company, with a capital stock of $25,000, has been in-

corporated with the following" directors: George E. Stein

-

hauer, George Borgerding, E. M. iiirod and G. O. Kelso,

of New Albany, and G. D. Knight, of Fort Wayne.
Menomonee, Wis.—Senator James H. Stout, John

Hopwood and John H. Knapp are the incorporators of a

new company, the Submerged Electric Motor Company,
of Menomonee, organized for the purpose of manufac-
turing electric-propelling mechanism lor boats, the in-

vention of Tracy B. Hatch and S. N. Smith. The capital

stock of the company is $50,000.

Troy, N. Y.—The Electric Supply and Maintenance
Company, of Troy, has been incorporated to do a gen-
eral electrical business. . The capital stock is $5,000, di-

vided into shares of $10 each, and the directors are:

Augusta S. Crable, Albert C. Phillips and Charles H.
Smith, of Lansingburgh ; Henry Schneider, of Troy, and
Benjamin Vogel, of Green Island.

Trenton, N. J.—The Inter-Oceanic Canal Company,
capitalized at $100,000,000, has been incorporated to build

a waterway across Nicaragua connecting the Atlantic and
Pacific oceans. The company's charter also grants the

right to build, own and operate railways, telegraph and
telephone and steamships. The incorporators are: Wil-

liam B. Crowell, Levi B. Gilchrist, James M. V. Rooney,
James J. Traynor, George W. Bell, Charles P. Codley
and Richard D. Purcell, all of Jersey City.

Colorado Springs, Colo.—The Colorado Springs Elec-

tric Company has filed incorporation papers, the

incorporators being: W. P. Ponbright, W. A.
Otis and L. E. Curtis. The company is capi-

talized at $1,000,000— 10,000 shares having a par

value of $100 each. The directors named for the first

year are: W. P. Bonbright, W. A. Otis, S. Reading
Bertron, Philip B. Stewart

; J. A. Playes, J. E. Burnes, R.

J. Bolles, L. E. Curtis, Henry Hine, James F. Pomeroy,
Spencer Penrose, F. M. Morley and C. E. Palmer. This

is the corporation that assumes charge of the El Paso
Electric Company.
Los Angeles, Cal.—The Mountain Power Company has

been incorporated for the purpose of acquiring and sell-

ing electricity. The capital stock is $500,000, divided

into 5,000 shares. Forty-five of the shares have been sub-

scribed. The term of its existence has been placed at 50
years, and its place of business Los i\ngeles. The direc-

tors are: John S. Cravens, John B. Miller, William R.

Staats, J. S. Torrance, J. H. Holmes and W. S. Wright,
all of Pasadena, and Henry P'isher, H. H. Sinclair, of

Redlands, and George H. Barker, of New York.

Indianapolis, Ind.—The Flat Rock Telephone Com-
pany has been incorporated with a capital stock of $3 000
I he company will build a line in Bartholomew, Johnson
Shelby and Decatur counties. The directors are: Joseph'
Andrews, John Gant, Thomas Woolley, A. W. Sanin and
C. A. Swaile.

Fayetteville, N. Y.—A certificate of incorporation of
the Madison & Onondaga Telephone and Telegraph
Company, capital $20,000, has been filed. The company
proposes to construct and maintain telephone and tele-
graph hues in the counties of Madison and Onondaga,
and particularly to connect the villages of Fayetteville]
Manhus, Chittenango, Canastota, Cazenovia and Oneida'
the directors are: Frank E. Davvlev, Ellis Woodworth
William T. Gaynor, Piatt 11. Smith, Henry B. Clark and
Albert Carr, of Fayetteville, and Daniel G. Gates, of
Chittenango.

TELEPHONE CALLS.

Montrose, Pa.—The Montrose Telephone and Tele-

graph Company has been rechartered with a capital stock

of $1,500.

Emlenton, Pa.—The Valley Telephone Company,
PTnlenton, Venango County, capital $5,000, has been in-

corporated.

Indianapolis, Ind.—The Jennings County Telephone
Company was incorporated with a capital stock of $6,500.

The directors are: Charles Wright, Samuel L. Wright
and William G. Kendrick.

Wilmington, Del.—The American Multiplex Tele-

phone, Telegraph and Cable Company of Boston, to

manufacture and construct all kinds of electric appliances

for the transmission of messages ; capital $1,000,000.

Trenton, N. J.—The Keystone Telephone Company,
capital $2,000,000, has been incorporated to operate tele-

phone and telegraph lines. The incorporators are : Nor-
man Gray and S. Stanger Iszard, Woodbury, and William

H. Chew, Camden.

STREET RAILWAY NEWS.
Wabash, Ind.—The Wabash River Traction Company

has been incorporated to build an electric road from
W abash to Peru. Capital stock, $20,000; directors: Den-
nis A. Blakesfoee, F. Coleman Boyd, Dewight W. Blakes-
bee, John S. Bradley and Nelson G. Hunter.

ELECTRICITY AT THE ELKS' CARNIVAL.
In connection with the Elks' great carnival, to be held

at Brooklyn for three weeks, beginning April 16, the F.
C. Bosdock Mighty Midway Carnival will hold forth at
Broadway, corner of Ilalsey St. This will necessitate the
use of buildings covering an area of three square blocks
and closing one of the main streets of the city. More
direct, alternating, static, voltaic and magnetic currents
of electricity will be used in connection 'with this exhi-
bition than have ever before been employed in the display
of electrical effects at an affair of this kind. All elec-
tricians are cordially invited to attend and invitations
have been sent to Edison, Tesla, Thomson and other
prominent electrical experts to be present at several of
the entertainments, illustrating the marvelous uses to
which electricity can be put. The electrical effects, signs
and exhibits have been installed by Mr. Wildman, the
well-known electrical engineer of Flatbush and Seventh
Aves., Brooklyn, to whom great credit is due for the
originality and ingenuity which he has displayed in the
installation of the same.

WESTON STANDARD

ILLUMINATED DIAL

STATION
INSTRUMENTS.
'THESE INSTRUMENTS are
1 based upon the same general
principle and are just as accurate as
our regular Standard Portable Di-
rect Current Voltmeters and Am-
meters, but are much larger, and
the working parts are inclosed in a
neatly designed dust-proof cast-

iron case, which effectively shields
the instruments from disturbing
influences of external magnetic
fields.

WESTON ELECTRICAL INSTRUMENT CO.
114-120 William, St., Newark, N.J,, U. S.A..

BERLIN. European Weston Electrical Instrument
Co. Ritter Strasse No. 88.

LONDON. Elliott Brothers, No. 101 St. Martins
Lane.
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Hutomobiles.

The "Bradbury.

THE POMEkOY ELECTRIC VEHICLE.

An entirely new type of vehicle, to be propelled by
power from a new Plante type of storage battery, is in

course of construction by The Pomeroy Electric Vehicle
Company, of 239 \\ illoughby street, Brooklyn, N. Y.
This new type of electric vehicle is the invention of Mr.
B. H. Pomeroy, the electrical engineer, assisted by Mr.
Robert W. Brodmann, electrician. The above companv
has been organized for the purpose of manufacturing the

above vehicles and storage bateries. They will be made
in every style and shape required and for all purposes.
The two main features of this system are the direct action

of an electric motor with a worm gear upon the rear

axle of the vehicle and the perfect flexibility of the frame
of the same. Mr. Pomeroy invented and designed this

system several years ago. In fact, he showed the writer

of this article the various applications in his system over
two years ago. Among the main features of the system,
which are all patented, is the application of two pedals
in the front part of the vehicle, to be operated from the
front seat. One pedal is used for applying the brake, the
other for starting, stopping and reversing the vehicle

with one or both feet. A hand wheel, shown at the front

seat of the vehicle, is used for steering. The braces shown
under the body of the vehicle are composed of steel tub-

ing and connected as shown in the illustration. The
front section of the tubes is fastened to a socket resting

on ballbearings, making a perfect ball and socket joint,

which gives great flexibility to the vehicle as well as the

motor resting on the rear of this frame. The motor is of

a special type, direct connected to the rear axle by a

worm gear, which runs in oil, as shown in the illustration.

The motor is constructed to run continuously while in

action at its highest speed, thereby saving in current

when starting, stopping or reversing. The motor is also

out of action when going down hill. This system, as

described, is the most flexible extant and will be made
attachable to all present styles of vehicles with very little

alterations. The Pomeroy Company's new storage bat-

tery will be compact, light and very economical, guar-
anteeing 50 ampere hours to every pound of composition.
The vehicle illustrated with this article will be designated
the ''Bradbury" after Freeborn G. Smith, the great phil-

anthropist of Brooklyn and maker of the noted "Brad-
bury" pianos.
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ZIlMsceUaneous.

COPPER FROM THE ORE TO THE WIRE BAR.*

By Albert R. Ledoux, M. S., PH. D.

Electrical engineers are familiar with copper in its

finished form, but not all of them know where it comes

from nor what are the various steps through which it

passes before it gets into their hands. The production

of copper on a commercial scale in the United States

dates from 1845, although temporary mining of ores and

smelting had been tried at intervals for one hundred

years previous to that date. The production of copper

in America from 1845 up to 1890 amounted in round

numbers to 1,000,000 tons. Prior to 1880, Lake Super-

ior produced nearly the whole quantity, but from 1880

to 1890 Montana and Arizona began to compete with

the Lake region, and the figures for that decade are :

Lake Superior 45 Per cent-

Montana 36 per cent.

Arizona 15 Per cent -

Elsewhere 4 per cent.

In 1890 Montana passed its riyal, the figures for that

year being

:

Lake Superior 38 Per cent -

Montana 43 Per cent -

The following table shows the increase in production

in the last five years. It is stated in pounds and in round

numbers

:

1895. 1896. 1897.

Lake Prod 129,000,000 143,000,000 145,000,000

Montana 190,000,000 232,000,000 237,000,000

Arizona 47,000,000 72,000,000 81,000,000

1898. 1899.

Lake Prod 158,000,000 155,000,000

Montana 216,000,000, 239,000,000

Arizona 1 1 1,000,000 122,000,000

In 1899 the production of the world increased 50,000

tons and the consumption nearly as much.

Copper is more easily discovered than gold because

its compounds are conspicuous, and its ores are blue,

green or yellow, as a rule. Gold is seldom visible to the

naked eye excepting in ""specimen mines," which are

usually not large producers.

There are three types of copper ore—metallic, sul-

phides and oxides. All three types are frequently found

in the same mine or district, but, broadly speaking, the

metallic mines are confined to Lake Superior, the sul-

phide ores have received their greatest development in

Montana, and the oxide ores are characteristic of Ari-

zona. There are many other districts producing copper,

such as the veins and lenses which constitute beds in

North Carolina, Tennessee, Vermont and elsewhere on

the Atlantic Coast. In fact, the first mining on a large

scale was at the Ely mine in Vermont. At the Union
Copper mine in North Carolina, veins which were oper-

ated for gold in the beginning of this century are now
being reopened for copper, and a very large expenditure

has been made upon the surface as well as underground

to make this old property a remunerative producer.

METALLIC DEPOSITS.
The Lake Superior ores carry the copper in an almost

chemically pure form. The metal is disseminated

through lavas, sandstones and conglomerates, some-

times in masses but usually in tiny specks—the average

assay of the district being less than four per cent, of

copper, but the distribution is so uniform and the aver-

*Synopsis of a lecture before the New York Electri-

cal Society, March 2, 1900.

age so sure that the Great Lake mines are among the
most reliable from the point of view of the investor. The
Calumet and Hecla has paid its shareholders over $66,-

000,000 since 1871, and has produced nearly 1,500,000,-
000 pounds of copper. The ore is raised from twelve
shafts, one of them over four-fifths of a mile in vertical

depth, and the life of the mine is assured for many years
by the ore blocked out. From this mine 5,000 tons are
hoisted daily an average distance of 3,000 feet. The cost

of Calumet copper laid down in New York in the form
of wire bars or ingots probably does not exceed six

cents per pound. The Tamarack is another Lake mine
with a history. Its deepest shaft is 4,600 feet, and will

soon reach a mile in vertical distance from the surface.

The Lake Superior ore admits of simple treatment.
It is pulverized in steam stamps each handling hundreds
of tons in a day. When pulverized and automatically
screened and separated into several grades of fineness

it passes to jigs and concentrating tables or buddies. A
jig is practically a sieve plunged up and down in water.

The lecturer illustrated this by supposing a Hour sieve

to contain a mixture of white sand and shot of substan-
tially the same size. If the sieve were forced up and
down in water the ascending current would finally bring
all the lighter sand to the surface leaving the heavier

shot on the bottom. If the mixture flowed into the sieve

continuously the light sand would overflow the side

of the sieve with the water, and by and by the shot would
all be collected on the bottom, whence it could be con-
tinuously or intermittently removed. The finest ore in

size goes to tables over which a stream of water flows

—

the lighter and worthless gangue being washed away
while the heavier metal remaining upon the table is

caught or diverted into another direction. While the

ore of the Calumet probably averages 4 per cent copper,

there are other paying mines that have phenomenal rec-

ords of economic working. Among these is the the At-
lantic. In 1898 it produced 4,500,000 pounds of copper
—yielding the company 11.83 cents per pound. The
average of the ore was about 6-10 of one per cent., or a

value of $1.40 per ton of ore raised ; mining cost 90 cents,

transportation 5 cents, and milling 24 cents ; the total

operating expenses, including freight and commissions,
were $1,3481 per ton. The copper, therefore, cost 9
cents a pound—giving a net profit of nearly three per
cent. This record is not equalled in any other copper
mine.

The so-called mountain system of veins is character-

istic of the Rocky Mountains and Sierra Nevadas, and,

as stated, they receive their greatest development in the

vicinity of Butte, Montana, as far as sulphide ores are

concerned. The Butte mines are complex. There is no
"bed" corresponding to the Calumet conglomerates.
but sulphides are interspread in bunches or otherwise

through altered granites. The Butte district is seven
miles by four in extent, but the mines that have made
Butte famous underlie an area of about 3,000 by 7,000
feet. The Butte mines, many of them, were started as

silver proposition—the altered surface ores being rich

in that metal. As depth increased rich ores grew some-
what more scarce, but at the depth of to-day, from 1,500

to 2,000 feet, the grade is quite uniform—in the neigh-

borhood of six per cent, copper is the average of the

camp. In their early days the Butte mines used to ship

ore to sampling works in New York, which contained

over fifty per cent, copper. All the Butte ores con-

tain gold and silver as well as copper. The Anaconda
has produced over 1,000,000,000 pounds of copper, 50,-

000,000 ounces silver, and 150,000 ounces of gold. This

copper mine is the largest silver producer in the world.

From 3,000 to 6,000 tons of ore are mined daily from

the Anaconda. The caverns produced from this extrac-

tion of ore can be readily computed. A volume equal to
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the building space on any one of our city blocks is ex-

cavated every month under Butte. The Anaconda sup-

ports the surface by the introduction of a forest of 60,-

000.000 feet of lumber yearly. The ore is carried

twenty-seven miles to the metallurgical works, which re-

duce it. The difference in the treatment as compared
with Lake Superior is due to the fact that in the first

case we have only metallic copper to separate, refine

and remelt into wire bars or ingots, while the sulphide

ores contain a larger proportion of impurities than Lake

deliver the concentrated ore at the roasting furnaces.
Some of the very fine ore is treated separately on tables,

the details of which is not necessary to describe. The
ore is roasted in several mechanical roasting furnaces of
different make and principle. In the early days of cop-
per smelting the sulphides were usually roasted in heaps
on the ground and sometimes in so-called stalls, but in

the most modern plants the roasting is performed in

mechanical furnaces.

Before describing the furnace it may be well to say

copper—the principal impurities being sulphur and iron,

although arsenic, antimony, bismuth and other undesir-

able substances, including tellurium, are usually present.

The metallurgy of the Butte copper ore, therefore, con-

sists of several stages : first, the concentration to sepa-

rate the sulphides from the granite or other gangue ; sec-

ond, roasting to get rid of the greater part of the sul-

phur with its accompanying volatile impurities ; third,

the smelting of the roasted sulphides to form what is

that these and all concentrating works are as nearly

automatic as possible. The ore descends by gravity

from cars through the crushers and other apparatus to

the lowest level of the works, and is carried from place

to place by streams of water. Even the ashes from the

roasting and smelting furnaces are continuously carried

away by a current of water flowing through the ash bed,

and they are discharged at a long distance from the

works without the intervention of any hand or tool.

called a "matte" ; fourth, the so-called "bessemerizing"

of the matte to produce impure copper, and finally the

refining of this impure copper. The ore arriving at the

Anaconda works is discharged from the cars at the high-

est point, the works being situated on a side-hill ; it

passes through crushers which break it up small enough
to go into the steam stamp mills, from which being auto-

matically separated into various grades of fineness or

size it passes to jigs similar to those employed in Lake
Superior,which separate the ore from the gangue and

^positions.

THE PAN-AMERICAN EXPOSITION,

THE GOVERNMENT BUILDING AND
STADIUM.

So vast is the number of valuable and interesting ob-

jects for exhibition in the possession of the United States

Government that none but a building of great proportions
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could possibly contain them. Instead of one building,

however, at the Pan-American Exposition in Buffalo, N.
Y., in 1901, the Federal group will consist of three mas-
sive structures connected by colonnades. The main build-

ing of this splendid architctual trinity will be 130 feet

wide and 600 feet long. The others will each be 150 feet

square.

color and gilding giving, with the intricate plastic decor-
ations and sculpture groups, an ensemble both striking
and interesting. Portions of the roofs, covered with red
Spanish titles, will add much to the character of the build-
ings as a whole.

In plan, the buildings are shaped like a letter U, the
opening being toward the west. The main building cor-

A CORNER OF THE .STADIUM.

The Government work is under the directions of James
Knox Taylor, Supervising Architect of the Treasury De-
partment. Like the others, these buildings will be con-

structed of staff, already made familiar to the public by
its use at the Chicago and more recent Omaha Exposi-
tion. The color scheme, in marked contrast to that used

at Chicago, will be rich and brilliant, the lavish use of

responds to the bottom of the U, which will accommc
date the greater portion of the Government exhibits, the

administrative offices, guard room, etc. Connected by

colonnades to the main building are the two lesser build-

ings or pavilions, one of which is intended to hold an ex-

hibition typical of life and labor in the Government's new
possessions ; while the other will contain a branch station
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AN ELECTRIC EYE.
An instructor in science, bearing the euphonious title

of Professor Jagadis Chunder Bose, of Calcutta, India,

has advanced the opinion and backed it up by some ex-

perimental data that electromagnetic waves produce a

molecular change in particles of matter exposed to them.
He built what he called an electric eye, a name applied

to the coherer by some few at a previous date. By
means of this eye, which really consists of a series of

particles of granulated metal, he made observations and
noted that when the metal particles were swept by a

wave of electromagnetism the stream of minute sparks,

passing from particle to particle, did not account for the

increased conductivity of the metal mass >as a whole. It

is not necessarily true that all metals are affected similar-

ly. Experiments would prove that in one case the elec-

tromagnetic waves increase the resistance and in the

other decrease it, although in each case in which a varia-

tion is observed it is due to the play of electromagnetic

waves upon different substances. Arsenic, for instance,

becomes more or less non-conducting when affected in

this manner. On the other hand, iron filings diminish

in resistance. This effect is not as strange as it may
seem and has already been commented upon by physicists

without an exhibition of undue enthusiasm. The resist-

ance of selenium is affected by light to a marked degree

and another metal when exposed to the magnetic field

varies likewise. By directing the attention of the scien-

tific world to this phenomenon some explanation ought
to be forthcoming regarding the immediate cause.

As an exemplification of the truth of the truism "in

union there is strength" we find combination and recom-
bination occuring between the main artery and the vari-

ous ramifications of any large traction system in our
great cosmopolitan cities. This has happened in Chicago,
St. Louis, San Francisco, Boston, Brooklyn and finally

New York. There are many other illustrations of this

tendency in important centres of trade and commerce,
but few approximate in figures the immensity of the last

combination, through which the Metropolitan Traction
Company is practically put in control of every important
street railway in New York city. In this case co-ordina-

tion brings its blessings. These blessings fall upon the

public who in return for getting more give more, though
not always in the way that they themselves are conscious
of. Few New Yorkers do any walking. They live in the

cars and only occasionally on fete occasions take that

form of exercise considered by Englishmen as important
as sleep. The habit of riding in cars is developed through
the transfer systems which now prevail. For five cents

a complete circuit of the city may be made and cross

roads utilized and homes reached which were previously

entirely out of the way and difficult of access. In ad-
dition the suburban sections of the city have been brought
into 'more intimate relationship with the commercial cen-

tres so that these things considered, which have been
brought about by a full comprehension of the possibili-

ties in view through the amalgamation of all the surface

roads by a far sighted and able -manager, collectively add
to the earnings of the organization and the comfort of the

public. Co-operation has met with success wherever it

has been undertaken along legitimate lines, such as those

referred to- above; cases, of course, in which the public

get the direct benefit, as it were, from their very doors.

This, at least, is one phase of the consequences of com-
bination which brings to public notice the meaning in the

better sense of the wo>rd trust. There may be many other

cases where the public indirectly receive benefit but with
blinded eyes and closed ears they listen to tirades against

them without a full consciousness of the loss they would
themselves sustain were the combination dissolved.

A discussion is now in progress in the columns of the

technical press regarding certain physical manifestations

that bear upon the nature of matter and electricity. The
proposition occasionally stated that atoms may be sub-

divided is fully believed in by Sir Williams Crookes, who
some years ago advanced his theory of radiant matter.

It has been noticed in connection with similar experi-

ments that certain peculiar effects can so far only be at-

tributed to ruptured atoms. In other words, atoms are

broken into smaller particles which, of course, possess

new properities through this extended subdivision. The
intimacy of the relation existing between the forces that

operate upon matter and matter itself are such that the

eye of science cannot detect the dividing line. The cor-

puscular theory of Newton, the theory of Liebnitz re-

garding monads, the recent conclusions of Van t'Hoff in

the field of electrolysis and the theory of vortex rings,

firmly believed in by many English physicists, show a

trend which will eventually lead to the open question of

what is the manifestation called matter. In all probability

the line of demarkation commonly accepted as distingu-

ishing matter from force will fail in the light of future in-

vestigations. The characteristics are already in certain

respects identical and the mystery enveloping many of

the most commonplace phenomena will be unveiled by
the discovery of a few simple facts.
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of the United States Weather Bureau, and the exhibit,

aquariums, etc., of the United States Fish Commission.
The completed Stadium will offer to the lovers of sports

the most spacious and splendid arena ever erected in

America, it is said that the great Colosseum at Rome,
built in the first century of the Christian Era, could ac-

commodate 87,000 spectators. The Pan-American Stad-

ium will be 129 feet longer and but ten feet narrower than

the historic amphitheatre of Rome. The Stadium, how-
ever, will have a larger arena, and the seating capacity is

estimated for 25,000 people. The Stadium will have a

quarter-<mile track and a sufficiently large space inside of

this for any of the athletic games. Great attention has

been paid to having a large number of aisles to reach the

seats, and, in addition to the principal entrances on the

west, there are provided seven large exits. These exits

are made of sufficient breadth and height to admit, in case

of need, the largest vehicles or floats, as it is proposed to

use the Stadium for certain pageants, exhibits of automo-
biles in operation, judging of live stock, horses, agricul-

tural machinery, road machinery, etc. Xo exhibitor has

ever had such a splendid arena in which such exhibits

could be displayed. The space under the seats is to be

used for exhibition purposes, and is in itself the equivalent

of a very large building.

The Stadium will cover ten acres of ground and is situ-

ation on the east side of the Plaza, opposite the Mid-

way. It is near the great entrances from the steam and

trolley railway station, at the extreme north end of he

Exposition grounds.

ELECTRIC POWER IN MACHINE SHOPS.
All experience thus far with electric power for shop

service has gone towards establishing the fact that elec-

tric motor installations are money savers. The fric-

tion of long lines of main shafting and sometimes of

subsidiary shafting is avoided, and this, as has become
well known, represents a very substantial portion of the

total power ordinarily consumed. With its elimination,

the power required to operate an establishment has been

known to come down to astonishingly low figures, in

one recorded instance being only about 26 per cent, of

the actual rated motor equipment of the shop, while in

another it barely exceeded 15 per cent, of the shop ca-

pacity, even though in this the power necessary for an

electric crane had been included, and that required for

lighting. It is interesting to note in connection with this

that in the extensive establishment of the Baldwin Loco-

motive Works at Philadelphia, with electric motors in

service requiring collectively 3,500 horse-power, the

generator capacity provided is only 1,550 horse-power,

and of this, too, a 250 H. P. unit is kept in reserve, leav-

iing only 1,300 horse-power in service. Of the motor

equipment 400 horse-power are said to be constantly

idle or undergoing repairs, so that the final proportion

is 1.300 H. P. in the generators to 3,100 in the motors,

or about 1 : 2.4. According to one authority, one-third

of the rated motor capacity will usually be ample for the

generator capacity in large plants ; according to another,

one-sixth has been found sufficient. These proportions

obviously require qualification for different conditions,

but they all help to bear out the truth of the original

proposition as to the economy of the new order of

things.—Cassier's Magazine.

Electrical TRopeltles.

but possesses qualities that have made it receive careful
consideration from the general public. It is a portable
electric light less than an inch in diameter and about
eight inches long. It weighs about five ounces and o'
course, can be carried in any pocket. At the end of this
cylindrical device is a small electric lamp which is illumi-
nated by a battery contained within the cylinder. The
cylinder is handsomely ornamented with leather, tipped
at the ends with aluminum. A cap fits over the lamp
protecting it and allowing a beam of light to issue

THE "LIGHT OF ASIA."
Sir Edwin Arnold, in his magnificent poem bearing

the above title, threw light upon various phases of Japan-

ese life that bore testimony to the exalted sentiment and

poetic imagination of the Japanese. The "Light of

Asia," as represented here, has a more humble origin

The "Light of Asia."

through a slot in the cap when required for sudden use.
The battery is remarkable as it possesses great durability
and recuperates very rapidly. The battery cartridge is

readily replaced when worn out and a new one substituted
by the manufacturers, who are the Electric Contract
Company, of 61 Elm street, New York city. The market
demand for a lamp possessing the qualities above 'men-
tioned is ever on the increase and in consequence the
"Light of Asia" lamp has enjoyed remarkable prominence,
as shown by the rush of orders. A particular feature to

which the "Light of Asia" owes much of its success is

the clover leafed dry cell which does not deteriorate until

used and in consequence enables dealers, laying in a

stock of goods, to place perfect reliance upon the outfits

they sell. This is not true of any other device of this

kind and naturally adds immeasurably to the value of the
"LigFt of Asia" lamp.

Batteries.

A NEW PRIMARY BATTERY.
The accompanying illustration shows the latest im-

proved, liquid tight primary battery on which United
States letters of patent have been allowed. It is designed
especially for electrical ignition on gasoline propelled

automobiles, pleasure yachts and launches. This battery

possesses many new and strikingly valuable feautres. It

is put up in heavy, seamless stamped steel glazed jars

with vitrified porcelain covers from which the elements
are suspended. The porcelain cover has a metallic ring

on the under side. This ring is held in position by four

screws which pass through the cover. Between the

cover and the metallic ring a soft rubber gasket is used.

When the screws are loosened, the tension or compres-
sion is taken from the soft rubber gasket, and the cover
and the elements connected thereto can be removed from
the jar with the greatest ease. If it is desirable to seal

the cell and make it absolutely liquid tight so it can be
safely handled, or used in any position, the four screws

are tightened with a screw driver, thereby firmly com-
pressing the soft rubber gasket against the steel cell.

This makes the cell absolutely air tight and liquid tight.

The interior construction is unusually heavy to resist

the roughest usage. The copper element is suspended
inside of the heavy amalgamated cast zinc; the zinc is
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ended by two heavy copper rods. The copper rods

which support the elements pass through soft rubber

bushings in the porcelain cover: this gives elasticity to

the copper supporting rods and prevents breakage in the

heaviest service, as well as making a liquid tight joint

between the rods and the cover.

In this perfectly sealed and air tight battery no oil is

s
:'. on the solution. In all closed circuits batteries hav-

ing an alkaline solution, it is necesary to use a heavy

paraffine oil on the solution to prevent the solution from
decomposing, which it will do, if allowed to remain in

contact with the atmosphere.

The Nungesser Primary Battery.

Practical experience has demonstrated that the most
serious results by the use of oil on the solution in port-

able batteries which are frequently exposed to very rough
usage are caused by the oil coating the copper and zinc

elements. When the elements are thus coated with the

oil, the battery appears exhausted and is practically unfit

for service.

This battery when used for motor carriage ignition has

a milage capacity of not less than 3,500 miles. Its total

weight when ready for use is about 7 lbs.

This batery is manufactured by the Nungesser Electric

Battery Company, Cleveland, Ohio.

patents.

WEEKLY ELECTRICAL PATENT RECORD.
PATENTS ISSUED APRIL 17, 1900.

Conducted by Otto Greenberg. Complete descrip-

tions and drawings of any patent mentioned below will

be sent on receipt of ten cents.

647,456. Automatic Maximal Switch for Electric

er and Lighting Currents. Theodor Allemann,
Olten, Switzerland.

647,492. Electromagnetic Switch Arrangement. Paul
Hoffmann, Charlottenburg, Ger.

647>536. Zinc Support for Batteries. Samuel E.

Smith, Beloit, Wis.

647,565. Electric Thermostat for Fire Alarms. Ham-
mond V. Hayes, Cambridge, Mass.

647.584. Inductor-Alternator. Sidney Short, Cleve-

land, Ohio.

647.585. Means for Balancing Multipolar Electric

Machines. Sidney Smith, Cleveland, Ohio.

647,589. Induction Coil. Richard Varley, Jersey
City.

647,614. Electric Furnace. Marcus Ruthenburg,
Philadelphia.

647,617. Electric Gas Lighting Device. Schunemann
& Rieder, Buda-Pesth, Austria.

647,624. Trolley-Fork. Elias Eddy, N. Y.
647,666. Electric R. R. System. John Murphy, Tor-

rington, Conn.
047,716. Method of Regulating Electric Machines.

Wm. Cooley, Brockport, N. Y.

647,741. System of Electric Transmission. Frederick
Bedell, Ithaca, N. Y.

647,748. Plow for Conduit Electric Cars. James B.

Gottsberger, N. I.

647,752, 647,753 and 647,754. Storage Battery Elec-

trode. Roderick Macrae, Philadelphia, Pa.

647,797. Galvanic Battery. Henry Blumenberg, Jr.,

N. Y.

647,839. Trolley Wheel. Chas. Johnson, East Liver-
pool.

647,874. Electric Arc Lamp. Chas. Pfluger, Chicago,
111.

Business IRews.

SPECIAL EXPORT COLUMN.
TOTAL AMOUNT OF ELECTRICAL EXPORTS

FROM NEW YORK CITY FOR WEEK
ENDING APRIL 21, 1900, $141,257.

New York, N. Y., April 21, 1900.—The following were
the exports of electrical material and kindred lines, from
the port of New York, for the week just ending:

Argentine.—29 cases electrical material, $1,554; 36
cases electrical machinery, $3,622.

Bristol.—2 cases electrical material, $54; 5 cases elec-

trical material, $1,078.
British Australasia.—64 cases electrical material,

$5,257-
Bremen.—4 cases electrical material, $500.
Brazil.—283 cases electrical material, $16,002.
Berlin.—4 cases electrical machinery, $60.
Chili.—3 cases electrical material, $101.
Central America.—157 cases electrical material, $6,317.
Cuba.—50 cases electrical supplies, $80; 30 cases elec-

trical material, $10,009; 226 cases electrical machinery,
$36,210.

Dublin.—3 cases electrical material, $125.
Glasgow.—199 cases electrical machinery, $20,098; 19

cases electrical material, $1,554.
Genoa.—6 cases electrical mat-rial, $50.
Havre.—145 cases electrical material, $8,361.
Hamburg.—31 cases electrical material, $5,023.
Kiref.—2 cases electrical material, $30.
Liverpool.—94 cases electrical material, $4,601 ; 4 cases

electrical machinery, $619.
London.—75 cases electrical material, $4,832 ; 75 cases

electrical machinery, $6,117.
Mexico.—221 cases electrical material, $4,991.
Manchester.— 1 case electrical machinery, $60.
Newfoundland.— 1 case electrical machinery, $19.
Philippines.—50 cases electrical material, $525.
Peru.—20 cases electrical material, $2,532.
Santo Domingo.—6 cases electrical material, $57.
Southampton.—a 5 cases electrical material, $516.
U. S. Colombia.—2 cases electrical material, $248.

NEW INCORPORATIONS.
Wilmington, Del.—Crescent Automobile Manufactur-

ing Company, of New York city, to make motor vehicles.

Capital, $500,000.
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Troy, N. Y.—The Electric Supply and Maintenance
Company, of Troy, has been incorporated to do a gen-
eral electrical business. The capital stock is $5,000, di-

vided into shares of $10 each, and the directors are

August S, Crable, Albert C. Philips and Charles H.
Smith, of Lansingburgh ; Henry Schneider, of Troy, and
Benjamin Vogel, of Green Island.

Trenton, N. J.—The Rowland Telegraphic Company,
with principal office on Washington street, Jersey City,

and a capital stock of $500,000, has filed a certificate of

incorporation. The company is organized to control and
use the patents of Henry A. Rowland, which cover in-

ventions and improvements in telegraphy. William H.
Corbin, six shares ; William D. Kellogg, two shares, and
George T. Vickers, two share, are the incorporators.

Philadelphia, Pa.—A charter has been issued in Dover,
Del., for the Anglo-American Rapid Vehicle Company,
which, it is said, intends to secure control of various

concerns manufacturing automobiles and unite them in

one company. W. W. Gibbs, of this city, president of the

Pennsylvania Vehicle Company, is president of the new
concern. The capital stock is $75,000,000, all of which is

common, and is divided into 750,000 shares at a par value

of $100 each. Among the incorporators are: H. B.

Twyford, Windley, England ; Ernest Martin, New York
city, and James Virden, Dover, Del. it is said that

Richard Croker and other well known New York men
are interested in the company.

TELEPHONE CALLS.
Muncie, Ind.—The Delaware County Mutual Tele-

phone Company was organized in Muncie, Ind., recently,

to operate a rural telephone system connecting all sec-

tions of the country.

Pendleton, Ind.—The Pendleton Telephone Company,
of Pendleton, Madison County, has been incorporated.

Capital stock, $10,000; directors: E. D. Allen, S. Morri-
son and S. B. Walker.
Rome, N. Y.—Rome Home Telephone Company, to

operate in Rome and the towns and villages surrounding
in Oneida, Lewis and Madison Counties. Capital, $150,-

000; directors: John S. Wardwell, F. H. Shelley and
John E. Mason, Rome.

Albany, N. Y.—A certificate of increase of the capital

stock of the American Telephone and Telegraph Com-
pany, of New York city, from $75,000,000 to $100,000,-

000 has been filed with the Secretary of State. The
amount of capital of the company actually paid in is $70,-

975,000, and the amount of its debts and liabilities is

$24,078,431. The certificate is signed for the company
by Edward J. Hall and Edward P. Meany, chairman and
secretary of the meeting of stockholders which author-

ized the company's increase of capital.

STREET RAILWAY NEWS.
Grand Rapids, Mich.—The Grand Rapids, Mich,

Grand Haven & Muskegon Electric Railway Company
has decided to build power houses at Spring Lake and
Lamont.
Wilkes Barre, Pa.—Surveys are being made for an

electric railway from Hazelton to Wilkes Barre, Pa., a

distance of 2.7 miles. The distance by railroad is 50 miles.

NEW YORK NOTES,
THE STANDARD UNDERGROUND CABLE

COMPANY announces the removal of its New York
offices, April 30th, to more commodious quarters at No.

56 Liberty street (corner Nassau), and at the new loca-

tion will be glad to welcome its customers and friends.

THEW. C. VOSBURGH MFG. CO. LIMITED, of

Brooklyn, Nw York, recently furnished the gas and
electric fixtures for the library buildings at Oshkosh and
Appleton, Wis., the goods being installed by Langstadt

& Croswell, of Appleton. '

THE WESTERN ELECTRIC COMPANY'S con-
struction deparment is making some radical changes in
the lighting effects of the Pulitzer Building, better known
as the World Building, the home of THE ELECTRI-CAL AGE. The edges of the ceiling in the main vesti-
bule of the building have all been torn out and are now
being wired for 16-candle power lamps, which will be
set in stucco work. The iron supporting columns, run-
ning through from floor to floor, will be covered with
plaster, in which are imbedded the wires supplying cur-
rent to the incandescent lamps which will encircle the
pillars. These columns will be finished in gold thus af-
fording a novel background to the strings of lights.
Thousands of dollars are being spent by the Press Pub-
lishing Company, the owners, in remodeling the interior
of the building. The offices are being fitted up with rich-
ly finished hardwood parquet floors, improved electric
light fixtures, etc., and no expense is being spared to
make them the most attractive and habitable of any on
Manhattan Island.

H. T. HOCHHAUSEN, 445 Atlantic avenue. Brook-
lyn, N. Y., is installing a special electric hoist at No. 122
Nassau street, New York. Ihese hoists are adapted to
all styles of rope sheave and drum hoists. The attach-
ment consists of two hollow grooved wheels runnino- in
opposite directions to each other and driven either by an
electric motor or extra pulleys and shaft. A rope run-
ning down the shaft from a lever arm is gripped by the
two wheels, which are brought close together by pulling
either rope or lever after the article to be lifted has been
placed on the car, thereby raising the same to any floor
or height desired. These hoists are made to run "at any
speed desired and can be installed with motor for fro.n

$200 to $350, and will more than save their cost in time
and labor within a few months.
THE MANUFACTURERS' & INVENTORS'

ELECTRIC COMPANY have taken the building at

Xo. 84 Nassau St. The Edison, Jr., Electric Light &
Power Company will exhibit a complete line of their fa-

mous batteries for automobile and other purposes.
ROBERT SHEEHY, the noted electrical engineer,

care of the Garvin Machine Company, Spring and Yarick
Sts., N. Y., has been experimenting for some time and
has lately been importing a French auto-vehicle with a

carrying capacity of one person. The rated speed of this

vehicle has been over sixty miles an hour.
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RECENT DEVELOPMENTS IN NERNST
LAMPS.*

Although the fundamental mechanism of the Nernst
lamp has now been patented for some years, and largely

capitalized companies have been formed for the purpose
of exploiting these patents both in this country and
abioad, yet the only instance of its commercial employ-
ment so far has been in Gottingen, and that quite re-

cently. Engineers, however, have not been idle, and in

the meantime we gather that much time and energy, and
also money, have been expended in developing and im-
proving this lamp. Judging from the Patent Office files,

these attempts have not been directed at merely evading
Xernst's fundamental patent, but rather at devising im-
provements in the lamp itself which would render it

more convenient to use.

The first patent to which we desire to draw attention

(No. 6,024, 1899) was taken out on behalf of the Allge-

meine Electricitaets-Gesellschaft, and describes a form of

lamp which can be fitted to an ordinary Edison or Swan
lamp-holder. The special features of this type of lamp

*Erom the "Electrician," London.

are clearly indicated in Figs. 1, 2, 3. The illuminating

body e (Fig. 3) is connected in a manner which will be
described later on, to two metal wires fastened to the

pointed metal pieces g g. These are forced into the

slotted metal tubes d d (Fig. 2), and the complete holder

is then screwed or otherwise fastened on to the globe,

which also contains openings for the introduction of the

light which heats the pencil. This lamp very readily ad-

mits of the interchanging of the pencils and cleaning the

globe. Fig. 4 illustrates a similar lamp for obliquely

placed lamp-holders, u being a small spring attached to

the contact piece c and ensuring constant connection
with the center of it. Slight modifications of the above
holder are described for adaptation to a Swan lamp. The
simple form of the type of lamp just described has the ad-

vantage of cheapness, but, on the other hand, the necessi-

ty for holding a light to it for some little time renders its

employment somewhat inconvenient, and must react

against its exclusive or even extensive use.. This diffi-

culty has been ingeniously met and, we suppose, over-

come in the lamps described in patents Nos. 6,025, 6,026

(1899), also taken out by the Allgemeine Company. The
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principle made use of is in every case to pass the current

simultaneously through an auxiliary heating coil in close

proximity to the illuminating pencil and the parallel cir-

cuit containing the pencil itself. At first, when the pen-

cil is cold and its existence is extremely high, nearly all

the current will pass through the auxiliary coil. This

becomes heated, and in turn raises the temperature of the

pencil, which rapidly increases in conducting power, tak-

ing an increasing portion of the current. The auxiliary

circuit is completed through a steel contact key situated

near to the iron core of an electromagnet placed in series

with the illuminating circuit; and when finally the cur-

oooo^-

Fio. 8. Fio. 9. Fio. 10.

rent passing through this circuit is sufficiently strong,

the core will attract the steel hammer Of the contact key
and break the auxiliary circuit.

Figs. 5 and 6 illustrate the lamp and holder respective-

ly of a lamp of this kind. The two circuits are here
plainly discernible. The first passes from r through the

iron piece b, making contact with the screw c, and
through e and h to the auxiliary heater p, and back
through the parts marked n, i, f, u to the other leading-

wire s. The second circuit starts also from r and passes

Via. 11.

round the coil t of the electromagnet, and thence through
1 to the illuminating pencil o, and back as before. When
the temperature of the pencil has been raised sufficiently

to make it a good conductor, the current passing through
the electromagnet will cause the core to attract the iron

piece b and break the auxiliary circuit. Fig. 7 illustrates

another lamp of the same kind. In this case the auxiliary

heating circuit may be traced from g through the metal

bobbin of the electromagnet, which at its lower extremity

rests on the contact tube d, and from this through the

heating coil o and back along the dotted line to n. The
pencil p, in this case inside the heating coil, is electrically

connected to the coil of the electromagnet k, to which g

is also connected. When this circuit takes a sufficient
amount of current, the iron core i will be drawn up into
the coil, and the auxiliary circuit will thus be broken.
A slight modification of the construction of this lamp
readily adapts it for the case of bayonet contacts instead
of the sliding contacts illustrated in the figure.
The same object is attained in a slightly different

manner in the case of a lamp patented by the British
Thomson-Houston Company (patent No. '5,941, 1899)
and illustrated in Figs. 8 and 9. In this case the pencil is

surrounded by a heating coil, c, of high resistance, and
an arrangement is provided whereby the current in this
circuit is automatically broken when the pencil d takes a
sufficient amount of current. Porcelain, clay or mag-
nesia are some of the substances mentioned in the speci-
fication for the illuminating pencils. It is particularly
claimed for this type of lamp that it is specially suited for
high-voltage circuits and also for alternating currents of
low frequency. Fig. 9 is a section taken through 3, 3
(Fig. 8). An entirely different kind of lamp has been de"-

signed by Prof. Fessenden. In this the mechanism per-
mits of coating the pencil with a thin layer of carbon or
graphite Sufficient to conduct the current in the first in-
stance, and finally to be burned away when the pencil is

working properly. This coating of graphite must be re-
applied on every occasion on which the lamp is to be
lighted.

The lamp shown in Fig. 10 is specially designed to
hold a reserve of several pencils, each of which comes

i'i.;. 12.

automatically into use when the lower one has burned
out. The method of arranging these pencils is shown in

the side view.

A lamp of somewhat different type was patented by
the British Thomson-Houston Company (No. 13,404,
1899) and is represented in Fig. 11. Here the auxiliary
heating is performed by striking an arc in close proxim-
ity to the pencil, the flame of which heats it. When this

conducts sufficiently well, a solenoid in series with it

draws the carbon pencil up and the auxiliary circuit is

fhiis broken.
Mr. Hirst, of the General Electrical Company, has

patented (No. 24,264, 1898) also a switching device for

use with Nernst lamps of the independent heating type.
T lis is illustrated in Fig. 12, which is self-explanatory.
The first figure represents both circuits open; the second
the heating circuits closed. In use the heating circuit

switch is held for an instant, during which time the fila-

ment will have become sufficiently heated to conduct,
and is then allowed to fly back by means of the spring
arrangement shown.
The great difficulty in connection with all types of

Nernst lamps, and which must in the first instance be
satisfactorily overcome, is that the materials of which
the pencils are made conduct like electrolytes, in so far

as their resistance diminishes with increasing tempera-
ture. There exists, therefore, considerable danger that

the illuminating pencil will be burned out. Much inge-

nuity has been expended in discovering a material which
would properly compensate for this effect by a corre-

sponding increase in its resistance under the same cir-
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cumstances. In the Allgemeine patent specification (No. Mr. Frank Herreshoff. These furnaces are circular in-

602-, 1899) no materials are specifically referred to as stead of rectangular in section and have rakes revolving

beino- employed, but it is intended to apply broadly to horizontally and not traveling from one shelf to another.

all materials having a high temperature coefficient. This The next step is the mattuig f roasted ore. It is fed
compensating resistance is to be placed near the penci.,

jnto an Upright furnaCe of the so-called cupola type,

and to be subjected to a slight preliminary heating in ^-{^ch is surrounded by a water-jacket to keep it cool.

order to bring it more nearly in correspondence to its Coke or ijmestone or ot ]ier necessary fluxes are added
resistance when the final current passes through it and a blast of air introduced. Under the effect of the
Another important difficulty lies in the method of con- blast and of the heat evo ivecj the ore melts. The impuri-

necting the non-conducting pencil to the metal wires
ties are iarg-

eiy slagged off, this slag carrying iron, silica,

connecting it to the external circuit. Patents have been
|imC) etc^ and the ^p^ide f COpper is concentrated

taken out by the Allgemeine Company for the following stm further into a matte, which runs about 30 per cent, of

soldering mixtures, which are said to be suited tor this COpper , or can be brought up to 45 or 50 per cent., or
purpose : even higher is advisable. At this point begins the bess-

Thorium, Zirconium, Yttrium, Cerium, emerizing of the copper which is the most important of

P.C. P.C. P-C. P.C. recent discoveries in the metallurgy of this metal. The
1 93.7 3 3 °-3 well-known Bessemer furnace, which has been used for

2 80.0 . . 20 . • many years in converting iron into steel, is now univer-

3 95.0 . . - 5 • • sally employed for taking advantage of the oxygen of the

4 70.0 10 20 . . air in removing the 30 to 40 per cent, of sulphur which
x, 70.0 . . 3° •

• the matte contains. The Bessemer furnace is of various

6 80.0 . • 19-5 °-5 kinds, being the ordinary pear-shaped "converter" with

In addition to these, Messrs. Siemens & Halske have which the steel industry has made us familiar or a simple

patented a method (18.489. 1899), in which by the re- trough. In the bottom of the converter air tubes are in-

peated heating of the pencil to incandescence, and dip- troduced ; the molten matte is run in from the furnace

ping into certain powders or pastes of the following and the blast turned on ; the sulphur combining with the

metalloids—boron, silicon and their oxygen-free com- oxygen is discharged as a gas—the remainder being

pounds—the end becomes soft and admits of the con- brought up to a purity of from 96 to over 98 per cent, of

ducting wire being pushed into it. The metals, man- copper. Of course this copper carries with it the gold

ganese, molybdenum, chromium, titanium, nickel, the and s ilVer which were originally present in the ore. The
platinum groups of metals, and the oxygen-free com- converter is discharged when the reaction has ceased, and

pounds of these metals, such as the sulphides, phos- the copper produced is cast into pigs or converter bars

phides. nitrides and carbides, are referred to as being as they are called. Of course there are many details not

suited for the same purpose. necessary to enter into at this tmie. For instance, the con-

verters are lined with various mixtures in order that the

substance of the lining may unite with some of the im-
/fljlSCCllanCOUS. purities in the copper that are not volatile, and, forming

1 " into a slag, be easily caried off.

COPPER FROM THE ORE TO THE WIRE BAR. The next step at Anaconda and elsewhere where con-

By Albert R. Ledoux, M. S., Ph. D. verter copper is produced, carrying precious mtals, is the

(Concluded from page 131.) electrolytic separation of the metals.

There are two types of roasting furnaces in Anaconda. The ores of Arizona and of the south-west in general

The Bruckner furnace is a cylinder some 20 feet in length are of the carbonate or oxide type as far as the surface

by "10 feet in diameter, lined with brick, and revolving ores are concerned—remembering, of course, that only

slowly The unroasted ore goes in at one end and is general terms are being used and that in every district,

discharged at the other, while the gases from the burn- as well as in every mine, there are more or less of all types

ing sulphur go up the stack. Each furnace handles of ore. In Arizona there has never been any glacial

about 18,000 pounds of concentrates in a day, reducing erosion, which has removed the oxidized ores with all the

the sulphur from 40 per cent, to 10 per cent., which is a decomposed rocks of the surface in our north-eastern

most favorable proportion for subsequent operations. It States and in many parts of the Rocky Mountain range,

takes about one ton of coal a day to fire each furnace, These oxidized ores a ways overlie sulphides where they

the coal available in Montana being much inferior have not been artificially removed. As a type of the car-

lo eastern coals. It also takes the labor of two men per bonate and oxide mines of the south-west the Copper

day of twenty-four hours to handle the material passing Queen is the most worthy of attention. This mine was

through one furnace. Another type employed at the opened in 1880 and a small furnace operated on its ores

Anaconda is the Wethv furnace, which consists of three that year. To-day it has become one of the largest mines

or more horizontal shelves, one above the other; at the in the world with some twenty miles of shafts tunnels,

endof each shelf but alternating in their position are holes galleries and levels, and ore in sight capable of yielding

through which the ore can drop from the upper to the 3,000,000 pounds of copper per month for many years

lower level An endless chain carries a rake along the The occurrence of the Copper Queen s and similar ores

upper shelf dragging the burning ore toward the open- is in limestone and in this rock they are deposited in

ing through which it drops to the second shelf. The eccentric and curious ways. Bodies of ores are come

chain comes out at the end of the furnace over a sprocket upon without the slightest indication or warning and

wheel re-enters the second shelf, dragging the ore in the equally without warning they suddenly disappear From

opposite direction, whence it falls to the third, then the barren rock showing 110 trace of copper a drill will some-

chain still traveling onward over a second sprocket, drags times enter a cave of great extent, the sides and wal s

the same ore along the bottom shelf, from which it drops being magnificent with blue, red and green copper stal-

into the car to receive it more or less prepared for the acites, and underneath large bodies perhaps containing

subsequent operations. thousands of tons of rich ore. In the Copper Queen

\ third tvpe of roasting furnace now successfully em- there are to-day cubes of ore blocked out on all sides

ployed is the so-called Nichols furnace, the invention of that exceed 400 feet on the edge. Up to 1884 this mine
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produced 20,000,000 pounds of copper, from a body of

ore which was then exhausted. Almost by accident, after

groping about in all directions for another ore body, a

bonanza was discovered, from which mine is still taking

out millions of pounds of copper a month and with no
indication of immediate exhaustion. The surface ores

of these carbonate mines could be smelted without any
bessemerizing or roasting, producing in the furnace by
one operation black copper equivalent to the converter

bars and suitable for the electrolytic separation, but, with
depth, sulphides came in, and now the "Copper Queen"
also is bessemerizing mattes and producing converter

bars which come east for their electrolytic refining. The
metallurgical works of the' "Copper Queen" are most
thoroughly modern in every respect. They use the

trough converters, previously mentioned, holding about

30 cwt. of matte, which assays about 33 per cent, of cop-

per. These converters are 8 feet long by 6 feet in diam-
eter.

As has been intimated, the final stage of copper refin-

ing is the electrolytic. The lecturer stated that it was not

his purpose to go into the detail description of this proc-

ess before a society of electrical engineers, many of whom
had been actively engaged in the electrolytic copper re-

fining. But, speaking in general, he stated that up to last

year all the electrolytic establishments of the country

could in a sense be considered experimental, but that

works erected in 1899 were probably the most perfect

that could be devised for some years to come. The lec-

turer deplored the extreme jealousy and consquent secre-

cy which existed in some works, preventing the men in

charge exchanging with one another improvements and
variations in method for the common good of all. He
stated that in the application of this process, as he had
observed it in visiting various works, the differences were
comparatively slight. Some used wooden vats and some
slate, some prefer the arrangement in series, some in

multiple arc. Some companies thought best to increase

capacity by enlarging the number of tanks, thus adding

to their permanent investment, others increased their

permanent expense by increasing the power in a fewer

number of tanks. He stated that the chief difficulty was
the maintenance of a constant current density, and quoted

Dr. Keller's statement that he did not believe that a cur-

rent density of over 18 amperes had ever ben successfully

exceeded for any length of time in the United States, and

that the average density did not exceed 12 to 15 amperes

per square foot. He discussed briefly the relative merits

of the Hayden and other systems employed at different

works, stating that the chief difference was in the form

of the anode. In most works operating under Hayden's

patent the anodes were rolled into sheets, although in

one of the works in England they had successfully cast

their anodes into plates not over quarter of an inch thick.

He spoke of different methods of hanging the anode

which were practiced, stating that the Hayden system

economized space, as the anodes could be set more
closely, thus admitting of greater current density and a

more rapid turning over of the copper, the result being

to decrease the amount of metal tied up in the tanks.

The cost of the electrolytic operation at Anaconda has

been published, and is stated to be 3-4 cent per pound of

copper. In eastern refineries, however, contracts have

been made *by which the refiner agrees to return to the

miner all the copper, gold and silver the assay certificates

call for in the form of refined copper, gold and silver, and

charges for their services in some cases are so much less

than one cent per pound that it is evident that it does not

cost the eastern refiner as much as 3-4 cent, even includ-

ing interest on money tied up in the metals in the vat.

The lecture was illustrated with lantern views of west-

ern mines, both surface and underground, views of trac-

tion, timbering, etc., also views of metallurgical mills and
equipments.

DRAWBACKS OF THE NERNST LAMP.
The commercial value of Prof. Nernst's famous lamp,

it is thought by experts, will be seriously diminished by
two drawbacks. One of these is the fact that it does not
light instantaneously by simply turning on the current;
the rod of refractory oxides has first to be heated, for
which purpose two devices are used, namely, a small
spirit lamp that requires to be lighted with a match and
turned out when the electrolyte has become hot and be-
gun to glow, and, further, a heater in the form of a coil

surrounding but not touching the incandescent glower

—

this heater being supplied by the current from the mo-
ment when it is turned on, and so arranged that, on the
rod becoming heated and beginning to glow, the heater
is automatically cut out of the circuit, relapsing into dis-

use until needed again to light the lamp. The large ex-
pense thus involved is a serious objection. Then, too,

the life of the incandescent glower,, if operated at so high
a temperature as to reach the best efficiency, does not
exceed 300 hours, as against 600 to 1,000 hours of the

carbon filament.

NIAGARA FALLS POWER DEVELOPMENT ON
THE CANADIAN SIDE.

The agreement between the Ontario Power Company
of Niagara Falls and the Commissioners of the Queen
Victoria Niagara Falls Park was signed by the Canadian
authorities Wednesday, April 11. This is the end of a

long and bitter opposition by the American company to

the rights asked by the Ontario company.
The charter of the Ontario company was granted by

the Dominion government several years ago, and the ap-

proval of the agreement by the Ontario government
completes the franchise for the develpoment of 300,000
horse power or more on the Canadian side of Niagara
Falls. To the personal efforts of Banker R. Paine, of

Niagara Falls, Ont., and Arthur C. Denniston, of Phila-

delphia, during a period of six years, is largely due the

successful issue of the negotiations.

The estimated cost of the entire development of 300.-

000 electrical horse power is $10,000,000. The plan is

to bring water from a point where the Welland River

empties into the Niagara by a canal to the bluff below
the Dufferin Islands, where under a head of 45 feet the

first development of 60,000 horse power will be made.
Thence the water will be carried by an open canal

through the park to a point just below Table Rock, where
under a head of 160 feet, 240,000 horse power will be de-

veloped.

The company's plans contemplate the immediate com-
mencement of development wark. A capacity for 60,000

horse power will be the initial development at a cost of

$2,000,000. This will be increased to meet the demand
up to 300,000 horse power or more. Negotiations for

power are in progress with many large electrolytic in-

dustries and an immense steel plant. Locally, there is

a large demand, and also a prospect of transmitting

power to Toronto, Hamilton and Buffalo.

The officers of the company associated in this great

enterpries are prominent citizens of Buffalo. J. J.

Albright is president; Gen. Geo. S. Field is vice-pres-

ident, and in charge of the active management of affairs,

and Franklin D. Locke, Buffalo ; Henry C. Symmes and

and Farnklin D. Locke, Buffalo; Henry C. Symmes and

Banker R. Paine, Niagara Falls, Ont. ; W. M. German,

M. P., Welland, Ont., and Arthur C. Denniston, Phila-

delphia.
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IMPROVEMENT IN CENTRAL STATION
METHODS.

If viewed from an historical standpoint, the electric

light station has certainly graduated and necessarily de-

veloped from a most humble beginning. Not more than
a decade ago the experimental features of electric light-

ing were more prominent than those which have since

been regarded as permanent accessions. The dynamo,
the wiring system, the lamps, and all that pertain to elec-

tric lighting were quite recently of a questionable char-

acter. The science itself was subject to changes caused
by a fuller interpretation of known laws. Many of the

appurtenances now in use were not applied in a manner
indicated either by science or experience. It is therefore

evident that the elctric light station of to-day is the prac-

tical outcome of a series of experiments which were fort-

unately so productive that this particular science, i. e.,

that of electric lighting, classified and subdivided in a

most reasonable and scientific manner. The systems of

arc lighting, of incandescent lighting, with continuous
and alternating current have been resolved into such
constituents that stations equipped for any of these pur-

poses differ radically from each other. To quote from the

pen of an eminent writer: "When Mr. J. E. H. Gordon
wrote a practical treatise on electric lighting in 1884 he
filled the rather large book with descriptions of dynamos
and electric lamps made in forms which are now nearly
all discarded, but at that time there was little else to write

about in respect to the question of electric lighting.

There were at that time no great electric lighting plants

such as we have to-day. Nor were there any even to be

compared with those in existence only five years later

than the date of the book. With the same courage and
optimism which led him to say in 1881 'the day will come
when gas-light will be as obsolete as wooden torches

and when in every house the incandescent lamp will have
replaced the gas jet' Mr. Gordon left space in his book
for a chapter called 'Central Station Lighting.' " How
electric lighting has developed can be best appreciated

and understood by those that labored in the midst of

startling innovations, viewing change after change follow-

ing each other in quick succession at the period referred

to Mr. Gordon above. Great central stations feeding

one or two hundred thousand amperes into underground
mains are operated along such systematic lines that labor

and risk and expense are reduced to the lowest possible

terms. The storage battery has come into play to per-

form its function during periods of overload in a manner
comprehensible alike to the engineer and stockholder.

In fact, central stations with storage battery adjuncts

represent the highest state of the art of elecric lighting.

Not only is each individual element of the plant a type of

mechanical perfection and the "high est efficiency, but the

system considered as a whole appeals to the practical

mind from an economic and financial standpoint. In the

great central stations of to-day the labor is reduced to

that of a dozen or less men ; the coal consumption is lim-

ited and every pound burned weighed beforehand and
recorded and the safety devices for the protection of the

power circuits leaving the building leave no room for

criticism. The engineering art has certainly developed

in the field of electric lighting and every improvement
adds to the efficiency of large installations and the finan-

cial success with which they are managed.

THE INTELLIGENT WIREMAN.
If wiring is an art and not an occupation it is certainly

evident that at times those engaged in it should be guided
by some of the fundamental rules as well as their own
judgment. In equipping a building for electric lights

many peculiar phases of the problem of electric wiring

present themselves. They are often of such a character

that not only is a scientific knowledge required for the

determination of the dimensions, length and drop in

wires, but a commercial experience, or rather a business

experience, for the purpose of avoiding errors which will

call heavily upon the pocket books of the installee. The
mere knowledge of the size of wires and the calculation

of drop is no more valuable than the knowledge which
comes more or less from a varied experience and which
relates to the situation of the wires in the walls and build-

ing. Various occasions arise where feeders and mains

are more or less expensive to install, according to their

situation. Other cases are frequent where an overplus of

copper has been used by an over-conscientious con-

tractor. Where time work is being done of any magni-
tude such incidents' as these do not play an important part

in the sum total, but may frequently give rise to disagree-

ments regarding time spent which must be paid for, yet

leaves no distinct proof of its consumption in the manner
of the work performed. The proprietor of a large china

house, whose wires were renewed so as to accord with

the laws of the Board of Fire Underwriters, raised many
objections to the expense subsequently involved because

of his inability to see where the time was spent in merely
changing the wires of a house. To keep such figures as

these down to a minimum, as well as the prices of wiring

material, certainly calls for a thorough knowledge of the

art of wiring and the contractor is most successful who
fully appreciates not only the technical requirements, but

those of a business character as well.
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Electric Xlgbttng appliances.

PANEL BOARDS.

The Falcon Electric Manufacturing Company, with

general offices and works at 432-436 E. 71st street, New
York city, have placed upon the market a line of panel

boards that meet with all conditions of practice and are

built in conformity with the rules of the National Board
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of Underwriters. While this would be recommendation
enough to any practical contractor it may be stated that

these panel boards, built to suit circuits having pressures

not exceeding 125 volts, possess slates, black enamelled.

The -metal parts are finished either plain or polished and
the boards are so constructed for two and three circuits

Bridged Wire Fuse Panel.

that they can be immediately utilized. The price list for

standard switch panel boards, ranging from to 2 to 30

circuits, for straight fuse panel boards, ranging from 2

to 39 circuits and for bridged fused panel boards, ranging

from 20 to 30 circuits, will be mailed on application by the

manufacturers.

Conventions.

NATIONAL ELECTRIC LIGHT ASSOCIATION
CONVENTION.

Unusual interest is being manifested by central station
managers throughout the country in the meeting to be
held in Chicago May 22, 23, 24. The indications are
that there will be a very large attendance of electric light-

ing men. The program has been made up in accordance
with suggestion from central station managers as to

their needs, and a glance will show that the themes
treated are in the hands of men that thoroughly under-
stand their subjects. Among the papers to be read are

Standard Wire Switch Panel.

the following:

"Uniform Accounting," by Lieutenant James Blake
Cahoon, Syracuse, N. Y.

"Equitable, Uniform and Competitive Rates," Henry
L. Doherty, St. Paul, Minn.

"Central Station Economies," W. L. Abbott, Chicago,

111.

"Series Inclosed Alternating Arc Lamps," William
Lispenard Robb, Elartford, Conn.

Other papers, of equal interest, will be announced later.

The committee reports are also of value and promise to

be very complete.

patents.

WEEKLY ELECTRICAL PATENT RECORD.
PATENTS ISSUED APRIL 24, 1900.

Conducted by Otto Greenburg/ Complete descrip-

tions and drawings of any patent mentioned below will

be sent on receipt of ten cents.

847,937.—Electromagnetically Operated Railroad

Switch. F. Baldwin, New York.
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647.940.—Support for Electric Conductors. Thomas

J.
Cope. Philadelphia.

647.946.—Electric Igniter for Gas Engines. W. H.

Cotton. Chicago.

647.960.—Electrolytic Cell. Geo. W. Gesner, N. Y.

This cell comprises a vessel and an anode and cathode of

an alloy of iron and hydrogen, the hydrogen being pres-

ent in such proportion as to prevent the oxidation of the

iron in the alloy.

647.970.—Apparatus for Indicating Leakage of Cur-

rent from Electric Conductors. Martin Kaltmann, Ber-

lin. Germanv.

647.980.—Electric Elevator. James F. Morrison and

Orlando M. Woodrow. Wellston, Ohio.

648.052.—Brush Holder. E. D. Priest, Schenectady,

X. Y.
648,081, 648.082, 648.083, 648,084, 648,085 and 648,086.

—Electric Rail Bond. Constant F. de Redon, N. Y.

648.092.—Electromagnetic Electric Railroad Switch.

Philip B. Williams. Washington, D. C.

648.144.—Electric Lighting Apparatus. Rufus N.

Chamberlain. Depev. X. Y.

648.252.—Electric Signaling System for Railroad.

Manious Garl. Akron, 111.

648,273.—Brake for Electric Motors. Chas. A. Sind-

5trom, Chicago.

648,295.—Electric Arc Lamp. William E. Pugsley,

Lincoln, Neb.
648.296.—Electric Clock. Peter M. Ravenskilde, Ca-

berv. 111.

648.335.—Coin-Freed Electric Motor. Frederic J.

Beaumont, London, Eng.

^Business flews.

SPECIAL EXPORT COLUMN.
TOTAL AMOUNT OF ELECTRICAL EXPORTS

FROM XEW YORK CITY FOR WEEK
ENDING APRIL 28, 1900, $116,390.

New York, N. Y., April 28, 1900.—The following were

the exports of electrical material from the Port of New
York for the week just ended

:

Antwerp.—28 cases electrical material, $2,406.

Argentine Republic.—19 cases electrical machinery,

$1,871 ; 53 cases electrical material, $6,175.

British Possessions in Africa.—86 cases electrical ma-
terial, $6,266; 48 cases electrical machinery, $13,978.

Barcelona.—21 cases electrical material, $1,399.

Brazil.—2 cases electrical material, $175.

Berlin.—55 cases electrical machinery, $1,120.

British Guiana.— 1 case electrical material, $55.

Bristol.—7 cases electrical machinery, $400.

Cuba.— 11 cases electrical material, $94.

Canada.—2 cases electrical material, $110.

Central America.—38 cases electrical material, $391.

Ecuador.—206 cases electrical material, $1,953.

Genoa.—33 cases electrical material, $10,341.

Hamburg.—52 cases electrical material, $3,094.

Havre.—25 cases electrical material, $5,485.

Kieff.— 1 case electrical material, $60.

London.—339 cases electrical material, $37,402; 63

electrical machinery, $13,522; 15 cases electros,

Marseilles.—30 cases electric material, $300.

Manchester.—6 cases electrical material, $450.

Mexico.— 15 cases electrical switchboards, $2,505; 71

>.-ctrical material, $997.

Porto Rico.—4 cases electrical material, $54.
Peru.—28 cases electrical material, $3,328.

Southampton.— 11 cases electrical material, $316; 85
cases electrical machinery, $1,013.

Stockholm.—2 cases electrical material, $15.

St. Petersburg.—9 cases electrical machinery, $519.
U. S. Colombia.—10 cases electrical material, $383.

NEW INCORPORATIONS.

Leadville, Colo.—The Leadville & Red Cliff Water,
Light and Power Company has been incorporated. Capi-

tal, $65,000; Ghas. Boettcher, S. W. Mudd, William B.

Page, John F. Campion and Charles Cavender, Lead-
ville.

Chicago, 111.—The J. M. Atkinson Company, Chicago
;

capital, $10,000; has been chartered for manufacturing
electric machinery and supplies ; incorporators : J. Mar-
shall Atkinson, William E. Pimlott, James S. Cummins.

Elwood, Ind.—The Lea Electric Manufacturing Com-
pany has been incorporated here with $50,000 capital.

It absorbs the Robinson Heater Company, and will man-
ufacture electric light and heating apparatus.

Port Washington, N. Y.—The Port Washington
Electric Light, Heat and Power Company. Capital,

$7,500; directors: Charles F. Lewis, L. B. Smull, J.

O'Brien, John J. McDermott and John H. Burtis, of

Port Washington.

New York City.—The Richmond Park Water, Land,
Light and Power Company, of the Borough of Rich-
mond, has been incorporated. Capital, $10,000; direc-

tors : Frederick G. Andrews and Ezekiel Roe, of Brook-
lyn, and Katherine Whithead, of Richmond.

Peoria, 111.—The Illinois Lighting Company has filed

incorporation papers. The objects are to manufacture,
buy and sell illuminating and lighting fixtures and to

construct and maintain illuminating and lighting plants.

The capital stock is $2,000, and Rudolph L. Pasquay,
Ernest C. Pfeiffer and John G. Meyer have been selected

directors for one year.

Peru, Ind.—The City Lighting Company, of Peru, has
been incorporated. Capital stock, $25,000; directors:

Samuel V. Perrott, Henry C. Ulen, Jr., and Albert G.
Perrott.

St. Louis, Mo.—The City Lighting Company, of St.

Louis, with a capital of $600,000, has been incorporated

by B. M. Shaw, George Mayer, John H. Brown and
others.

Casper, Wyo.—The Casper Electric Company, with
a capital of $20,000, has filed articles of incorporation to

erect a plant at Casper. The trustees are: C. H. King,
Dr. F. Salathe and T. M. Becker.

Brookings, S. D.—Articles of incorporation have been
filed for the Electric Loom Company, at Brookings, with

a capital of $100,000; incorporators: Albert Berry,

George A. Beatty, Louis N. Fuller, J. P. Cheever and
"Walter M. Cheever.

Lacombe, Colo.—The Lacombe Electric Company
has been formed with a capital of $1,000,000. Charles

F. Lacombe, William S. Bagot, Zeph. T. Hill, Frederick
Dorr and Henry J. O'Bryan, directors.

Overton, Tenn.—The Overton Telegraph Company,
of Overton County, has been incorporated. Capital

stock, $50,000 ; the incorporates are : Harris Hatcher,
Moses Miller, H. K. Vaughn, R. H. Hawkins and W. H.
Hawkins.

Portsmouth, Va.—A charter has been granted to the

tLlectrical Construction Company. The capital stock is

$40,000, which may be increased to $100,000. The prin-
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cipal office is to be in Portsmouth. The officers, all of

Philadelphia, are as follows : Powell Evans, president

;

Axel H. Engstrom, vice-president; Magnus Hellstrom,
secretary and treasurer; A. M. Bodine, Axel H. Eng-
strom, Powell Evans, Magnus Hellstrom and S. Bowman
Wheeler, directors.

TELEPHONE NEWS.
Childress, Tex.—The Panhandle Telephone Company,

of Childress, with a capital stock of $7,500, has been in-

corporated by R. H. Norris, B. B. Bates, W. N. Motes
and others.

Brownstown, Ind.—The Brownstown Telephone Com-
pany, of Brownstown, Jackson County, has been incor-

porated. Capital stock, $5,000; directors: Frank Bran-
aman, C. F. Robertson and I. N. Persinger.

Trenton, N. J.—The Keystone Telephone Company,
capital $2,000,000, has been incorporated to operate tele-

phone and telegraph lines in South Jersey. The incor-

porators are: Norman Grey and S. Stanger Iszard,

Woodbury ; William H. Chew, Camden.
Point Pleasant, N. J.—The Seashore Telephone Com-

pany has been chartered with its principal office at Poim
Pleasant, N. J Objects, telephone business. Capital,

$2,000; incorporators: Charles W. Dampan, Henry
Johnson, Joseph W, Johnson.

Dubuque, Iowa.—Articles of incorporation have been
filed of the Dubuque Telephone Company, with a capital

stock of $50,000. The directors are: B. F. Blocklinger

and J. M. McFaden, Dubuque; O. J. Hager and L. A.
Howe, Waukon, Iowa; J. A. Ellsworth, McGregor; V.
H. Stevens, Waterville, Iowa, and G. J. Cass, Caledonia,

Minn.
San Jose, Cal.—The San Jose Telephone Company,

which was recently organized to carry on business in

opposition to the Sunset Company, has filed amended ar-

ticles of incorporation. The capital stock has been in-

creased from $100,000 to $250,000. The sum of $10,000

has already been subscribed. The directors named are

:

E. Knickerbocker, Frederick Brown, H. C. Doerr, F. C.

Sanford, H. O. Hickox, Charles Herrmann and R. S.

Ammen.

STREET RAILWAY NEWS.
Buffalo, N. Y.—The Buffalo, Niagara Falls & Roches-

ter Railway Company has been incorporated with a capi-

tal of $1,250,000. The company is to construct a street

surface road, 120 miles long, to be operated by horse,

cable, electricity or compressed air power. The directors

are: Allan C. Beach, of Watertown ; Charles S. Baker,

George L. Brown, George Moss, Milton Clark, George

A. Brooks, Henry D. Quinby and William C. Grey, of

Rochester, and William H. Gillette, of Charlotte.

Lockport, N. Y.—The Lockport & Olcott Railway

Company has been incorporated with a capital of $200,-

000. It purposes building an electric line 18 miles in

length between Lockport and Olcott. The directors in-

clude W. Van Horn, general manager of the Buffalo &
Niagara Falls Company; David Millar, Lockport, and

Henry J. Pierce, Buffalo.

AUTOMOBILE NEWS.
Rochester, N. Y.—Empire State Automobile Com-

pany, of Rochester. Capital, $20,000; directors: Martin

F. Pinckney, George E. McElroy, Albert L. Cole and

Herbert Clark, Rochester.

NEW YORK NOTES.
THE NEW YORK ELECTRIC VEHICLE

TRANSPORTATION COMPANY has opened a sales-

room at 541 Fifth Avenue, New York City, where all

types of Columbia automobiles are exhibited and where

information regarding prices, etc., can be obtained.

THE GARVIN MACHINE COMPANY, Spring
and Vanck Sts., New York, have now ready for distribu-
tion their new catalogue of machine tools, which also in-
cludes universal and plain milling machines, special la-
bor-saving machines of all kinds, etc. This catalogue is
complete in every respect and can be had upon applica-
tion.

THE NATIONAL CONDUIT & CABLE COM-
PANY, Times Building, have issued a catalogue of their
various conduits and wires and cables. This catalogue
is a handsome specimen of the art preservative and con-
tains illustrations of various installations, cables used in
same, details of construction, specifications for the guid-
ance of engineers, and is about the most perfect of its

kind ever issued.

GOULD STORAGE BATTERIES were used by
Mr. A. L. Riker in his electric vehicle which won the
fifty-mile road race on Long Island April 14. Not only
did the batteries carry the automobile over the course in

2 hours, 3 minutes and 30 seconds, but sixteen miles fur-

ther after the finish, after which there was still enough
current left in the batteries to run a considerable distance
MR. D. M. STEWARD, of the D. M. Steward Manu-

facturing Companv, Chattanooga, Tenn., manufacturers
of a varied line of lava insulators, mechanical goods of all

kinds, etc., has left for a tour of the Continent. While
abroad he will visit the Paris Exposition and also give
his attention to business connected with his concern.
His son, Mr. R. B. Steward, has left the New York office

at 107 Chambers St. in charge of a competent gentleman,
Mr. D. C. Gray, while he takes hold of the reins at Chat-
tanooga.

THE NEW JERSEY ELECTRIC VEHICLE
TRANSPORTATION COMPANY has arranged to

install automobile stations during the coming season at

the following points on the Jersey coast: Seabright,

West End (Long Branch), Allenhurst, Spring Lake and
Atlantic City. At each of these stations Columbia vehi-

cles, both electric and gasoline, of various designs, will

be for sale, and a specialty will be made of charging and
caring for Columbia automobiles owned by private par-

ties. The location of the various stations insures proper

accommodations for vehicles and offers a large field for

driving. Park wagonettes and omnibuses will be avail-

able for special service and for parties wishing to make
trips through the surrounding country.

WESTON STANDARD

ILLUMINATED DIAL

STATION
INSTRUMENTS.
THESE INSTRUMENTS are

based upon the same general

principle and are just as accurate as

our regular Standard Portable Di-

rect Current Voltmeters and Am-
meters, but are much larger, and

the working parts are inclosed in a

neatly designed dust-proof cast-

iron case, which effectively shields

the instruments from disturbing

influences of external magnetic

fields.

WESTON ELECTRICAL INSTRUMENT CO.

11&-V40 William St., Newark, N.J., U. 8. A.

BERLIN. European Weston Electrical Instrument Co. Fatter strasse No. 88,

LONDON. Elliott Brothers, No. 101 St. Martins Lane.
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Mater power flnstallattons.

Melvin D. Compton, Inventor.

THE COMPTON TIDE POWER SYSTEM.

The utilization of tides for the purpose of storing and
using power has gained the interest of the scientific

world in recent times through certain features in con-
nection with it of a most practical nature. The force of

water has been thoroughly appreciated since the days
of primitive man and the redundant energy it contains

when rising and falling is fully known to even the most
primitive people. The idea of Melvin D. Compton of East
Orange, X. J., inventor of the Compton tide power sys-

tem, is to make use of the vast fund of energy each day
created and wasted by the rise and fall of the tide. It is

certainly evident to even the lay mind that the cheap-

ness of the power thus obtained would be the means of

creating vast industrial changes and adding greatly to

the cheapness of manufacture of a host of articles in daily

use. Light, heat and power might be made so cheap
by the utilization and application of the force of the tide

that the 'poorest as well as the richest could enjoy all the

advantages procurable from it.

In the report of William M. Barr, mechanical engi-

neer, the following statement occurs : "The problem of

tidal power, as viewed by the casual observer, seems sim-

ple enough but nearly all experiments have failed mainly
through the effort to utilize the power of waves as they

roll inwards towards the beach, endeavoring to use the

lateral force of the waves rather than the rise and fall

of the tide. There are too many uncertainties connect-

ed with the lateral motion of waves to make any train of

mechanism at all reliable in the generation of power for

commercial purposes if wholly dependent upon such lat-

eral wave motion."
References to the variations in the height of the tide at

different points in the earth's surface are sufficient to

show that the principle of utilizing the rise and fall of

the sea in this manner is exceedingly practicable. At
Liverpool, England, for instance, the height of the tide is

practically 30 feet; at Pembroke, Wales, 22 feet; at East-

port, Me., 24 feet, and at New York City, 6 feet. Of
course, it is stated that the rise of the tide at the Bay
of Fundy is approximately 60 feet, yet the significance

of this fact loses its importance on account of its location.

If, at important commercial ports or industrial centres,
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the tide rises to such an extent that use can be made, a

financial and commercial proposition is at once presented

of a character extremely interesting to business men.
It is generally admitted that the utilization of water

power is exceedingly satisfactory in all cases where its

potential energy is used for the moving of electrical ma-
chinery. The great plant at Niagara is primarily a water
power installation, though secondarily a large electric

plant. In the same manner the engineering science may
be brought into play for the purpose of making use of

the millions of horse power that have been wasted since

the tides first sprang into existence at our very shores,

as it were.
It is the idea of Mr. Compton in his system of tide

power control to utilize the head of water due to the dif-

ference in level between the low or ebb and the high

without stoppage throughout the twenty-four hours,
and, similarly, throughout the entire year, wholly re-
gardless of atmospheric conditions, and with a certainty
of performance not excelled by any other prime mover.
It possesses an economical superiority over steam power
whatever may be the price of coal.

The Compton system, unlike ordinary water powers, is

uninfluenced by persistance in summer droughts, and is

also exempted from those destructive torrents which
periodically menace the permanency of water power im-
provements when situated in valleys along natural water
courses.

The Compton tide power utilizes the head of water due
to the difference of level between the low ebb and the.

high or flood tide. Much confusion has arisen in the
popular mind in not making a clear distinction between

I"

COf1 Pr
0fs
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Exterior of Power Plant. Compton Tide Power System.

or flood tide. This is a most reasonable proposition be-

cause in France a head of water of a foot or less is fre-

quently made use of for the development of power. In

the case at hand the water is stored at high tide and let

out at ebb in the manner described and its energy used
for driving electric generators; which would light, heat

and supply power in sufficient quantities to make such a

centre entirely independent of coal or fuel of any de-

scription.

The Compton system of tide power makes no ac-

count whatever of wave motion ; it is as wholly independ-

ent of waves as it is wholly independent of atmospheric

conditions ; it rests upon the most reliable of all funda-

mental bases—gravitation is therefore absolutely certain

in its operation.

Motors operating by the Compton system can run

the horizontal movement of the sea or wave motion, and
the vertical rise and fall to which the word tide should
only be applied. The range of a tide is the vertical dis-

tance between the low and high water levels ; the. length
of a tide is the distance measured on the surface of the
sea from one low water to the next. A short calculation
will readily show the energy developed by a comparative-
ly small area of water subjected to a tidal rise of six feet.

Taking an aqueous surface 10 feet by 10 feet in area and
allowing a quantity of water represented by a six foot
depth to fall through the medium of turbines for the

development of electrical energy, the horse power gen-
erated would be equal to io times io times 62.5, or, 6,250
pounds falling through a distance of 6 feet would give

37,500 foot pounds. If the total plant gave a resultant

efficiency of 85 per cent, the net result would be the de-
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velopment of approximately i horse power. On this

basis it is very evident that a water front 1,000 feet

long and ioo feet wide rising and falling six feet devel-

ops i.ooo horse power. In the light of these facts it is

therefore only necessary to build reservoirs along the

water front, in the manner indicated in the illustration,

and place thorough dependence upon every hundred feet

of superficial surface, representing one horse power un-

der the conditions mentioned above. In all probability

in practice more energy than this would be obtained

but, on the whole, the figures show the immediate prac-

tical application of this principle for the development

of electrical power.

In one of the illustrations, showing the water front

built up for the purpose of storing power, the lower

portion of illustration shows the ocean front at low tide.

As high tide keeps the upper reservoir full, and low
tide empties the tail water from turbines out of lower
reservoir, the generation of electric power is continuous,
day and night, year in and year out. The volume of

power obtained is only limited by the capacity of the
plant. The ocean, through the agency of the tides, will

supply power sufficient to light, heat and turn the wheels
of industries throughout the world.

The accompanying illustration shows the interior

of a power house containing dynamos driven by tur-

bines generating 5,000 H. P. each, 50,000 H. P. being
the capacity of the entire plant.

The artist has furnished a background, showing a

"smoky city" in the distance, where fuel is used to cre-

ate power, while at the left is another city, where the

entire power, heat and light is obtained by the tide power

Interior of Power House. Compton Tide Power System.

To the left a bay or reservoir, separated from the ocean
by a sea wall, having gates that swing inward, which will

admit water at high tide and retain the same as tide

recedes.

To the right is a similar bay or reservoir, with a sea

wall, having gates that swing outward, which will dis-

charge the water from said bay at low tide, but will not
admit water as the tide rises.

Between these two bodies of water one of which is

constantly maintained within a foot or two of high tide,

and the other within the same variation of low tide, the

power plant is located. Turbine wheels suitably located

therein are operated continually under a water head equal

to the height of surface of high tide reservoir, above the

surface of low tide body of water. Dynamos connected
to the turbines generate electric power, which may be
.transmitted anywhere.

system.

U. S. patents have been issued. Patents applied for,

Great Britain, France, Germany, Russia, India, Japan,
Spain, Portugal, Belgium, Canada, Brazil, Argentine Re-
public, Chili, U. S. of Colombia, Queensland, West Aus-
tralia, North and South Australia.

Millions have been expended to perfect improved ap-
paratus that would reduce the cost of power. "Economy
in fuel," the one great factor necessary, has ever been
the object sought.

To harness the tide and use this exhaustless element
as a substitute for fuel in the development of power, heat

and light, is such a startling proposition that the public

will naturally stand aghast and eagerly wait for proof of

the success of a system that means the saving of millions

of dollars yearly in the production of the keystone to the

world's commercial existence.
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The practicability of this system is apparent to anyone
of ordinary intelligence.

Well known methods and apparatus are simply har-

nessed together in a new combination that will bring
tidal power into commercial use throughout the tide-

bounded world.

import HMnts.

WATER ELECTRIC POWER IN MORRISBURGH.
CANADA.

Consul Hamilton reports that, after many futile efforts,

mayor and the town council of Morrisburg have ob-

tained a lease from the Government for twenty-five

years of 250-horse water power, to be used for the de-

velopment of electric power for manufacturing indus-

tries, furnishing light for streets, houses, etc. This de-

velopment will cost about $30,000, as per estimate of

hydraulic engineer in charge. This power can and will

be materially increased as necessities may require.

ELECTRIC RAILWAY IN NOTTINGHAM.
Following the lead of Liverpool, Sheffield, Bradford,

Glasgow, Manchester, and other cities of Great Britain,

it is promised that an electric street-railway service will

soon supersede the present horse tramways in Notting-

ham. The city owns both extensive gas and electric-

light works, and it is assured that no expense will eventu-

ally be spared in creating a modern street-railway sys-

tem, with a central depot and adequate suburban service.

Contracts for experimental motors have been placed in

Sheffield. If not satisfactory upon trial, other offers

will be considered. The bodies of the cars will be built

in England, but a Philadelphia firm is under contract to

make and deliver the wheels. The wire contracts are

likely to go to New Jersey. American steel rails are also

under consideration. American bids for miscellaneous
material will receive attention, and inquiries should be
addressed to Mr. Arthur Browne, city engineer.

Nottingham. S. C. M'FARLAND, Consul.

TRACTION RAILWAY IN NICARAGUA.
Consul Donaldson, of Managua, sends a letter from

Consular Agent Manning, of Matagalpa, as follows

:

A coonpany has been organized, incorporated under a

very favorable charter by the Government of Nicaragua,
with the title, "Compania de Trasportes de Matagalpa,
Limitado" (capital stock, $20,000), for the purpose of do-
ing a general freight and passenger transportation busi-

ness between this point and the national railway at

Momotombo, or Leon. It is intended to place improved
traction wagons, or "traction trains," on the road. It

seems to me that this is a good field for the traction com-
panies of the United States to look into. The export
from here next year will amount to at least 18,000 to 20,-

000 bags of coffee, and half as much freight will be re-

quired to supply the district, which will be brought up
from the railroads. The distance is nearly no miles,

and I can see no serious obstacles to the use of these
freighting machines.

AUTOMOBILES AND ELECTRIC POWER
PLANTS IN" SWEDEN.

Many business men here think that the import of

motor carriages into Sweden, if once properly started,

will be considerable, provided they can be made durable,

neat in apearance, safe and easy to handle, and not too
expensive. Cab owners, especially in Stockholm, are
considering the advisability of purchasing motor .car-
riages, and a short time ago they sent experts to Berlin,
to study and examine motor cabs manufactured in Ger-
many. The report they made on their return was not
altogether favorable. They said that automobiles which
in catalogues seemed to be ideals of perfection in reality
did not come up to expectations. It was said that few of
the carriages exhibited were of the type desired—that is,

with room for from two to four passengers. American
manufacturers ought to pay attention to the markets
in the other cities of this Kingdom, especially Gothen-
burg and Malmo. It would be of great advantage for

American firms to be represented here at once.
Another thing of importance is electrical machinery

in general, which will be in great demand as soon as the

people have fully learned the value of their numerous
waterfalls. A large electric-power plant will soon be

built at Trollhattan; electric railways and tramways are

being planned for Gothenburg, Lund, Bjerrod, and Jon-
koping.

Electric-motor carriages are preferred for city traffic.

Those with benzine motors are said to be noisy and to

emit offensive gases.

ROBERT S. S. BERGH, Consul.

Gothenburg.

PROPOSED ELECTRIC RAILWAY IN LEICES-

TERSHIRE.
Slowly, but none the less surely, electric traction is

superseding the inadequate horse railways of England
and is even being introduced where these never existed.

In a recent report a summary of the situation as regards

Nottingham was made. Another enterprise of similar

character has practically culminated in Loughborough,
Leicestershire, and a brief review of the scheme will

probably be of interest to American promoters, manu-
facturers and contractors. The scheme is being pro-

moted by the Loughborough and District Electric Trac-

tion Syndicate, Limited, with the support of the Brush
Electrical Engineering Company, Limited, Falcon

Works, Loughborough. The proposed lines are to run

from Hathern through Loughborough and Quorn to

Mountsorrel, with a cross line in Loughborough from
the Falcon Works. In his opening statement, a solicitor

said the total length of the line was 81-4 miles, with a

gauge of 3 feet 6 inches. The motive power would be

the overhead-electric system. The cost of the undertak-

ing was £ i 11,162 ($540,970), and the capital of the com-
pany ^150,000 ($728,975). The cost of construction

would include equipment. At present, there was no
means of communication between Loughborough and
many of the outlying villages and hamlets. The Leices-

tershire council, he said, was in favor of the "very anti-

quated" system of underground wires. Grooved girder

rails would be used, with concrete, granite setts, or tar

macadam. The lines would be constructed on the over-

head-electric system, in the usual manner. The cost of

construction would, he estimated, be £2,500 ($12,166) per

mile on the side of the road ; and on the road, with tram-

way construction, £6,000 ($29,199) for a single track.

Nottingham. S. C. M'FARLAND, Consul.

Cheyenne, Wyo.—The Osborne Elevated Railway
Equipment Company, of Cheyenne, has been chartered

to manufacture electrical supplies. Capital, $250,000;
trustees: B. E. Osborne, J. A. McGeer, J. H. Pierson,

F. E. Candy, C. F. Parcels.
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THE ORIGIN OF THE EARTH'S MAGNETIC
POLES.

Borchgrevink's discovery of the south magnetic pole

of the earth has led to a review of the causes of this

peculiar and remarkable manifestation of magnetic en-

ergy at the North and South pole. If coincidences pos-

sess any value as evidence in arraigning Nature's varied

phenomena before the judgment seat of scientific criti-

cism it is certainly worth while noting the simultaneous
appearance of solar disturbances, commonly called sun-
spots, and terrestrial changes of a broad and sweeping
character taking place within the earth. The aurora
borealis and australis with their magnificent corrusca-
tions, the tremendous magnetic storms and the perturb-
ations that occur in the magnetic field of the earth,

either caused by or producing a maelstrom of elec-

trical energy in the terrestrial sphere, all these manifesta-
tions occur simultaneously with the appearance of sun-
spots. It has now become a matter fit for serious sci-

entific inquiry to try to establish between these phenom-
ena some fact of common interest, upon which a founda-
tion can be reared of value in the explanation of these

modern mysteries.

It has been recently discovered by Rowlands, of John
Hopkins University, that the rapid rotation of a metal-

lic disk in space produces magnetism. This may be the

first stepping stone leading across the stream of scien-

tific inquiry to the shore of fact. The earth, the great

sphere rotating in space, may, in some manner at present

unknown, create within itself, as do other planets in all

probability, the electric and magnetic changes possessing

so much interest for the scientific world. The north and

south magnetic poles are in all probability created by

electric currents circulating around the earth and vary-

ing occasionally in strength to an extent sufficient to pro-

duce changes noted in its magnetic condition. It does

not subtract from the interest of the subject to inquire

still further into the origin of this maelstrom of electric

power. Whence comes this current and is its character

such that the configuration of the earth within and with-

out requires its flow ? Or is this great stream of electrical

energy due to external conditions ? Is the sun responsi-

ble for the changes our sphere experiences in this re-

spect? Does the great void stretching between our-

selves and the mother planet convey impulses of which

we are in ignorance and transmit forces that travel with

undiminished energy over the 92,000,000 miles of empti-

ness ? Does electro-magnetic or electro-static induction

produce electrical changes on the earth? Or, has each

mass of unformed world matter as it began its slow ro-

tation in space developed within itself electrical energy,

whose characteristics are those most familiar to the as-

tronomer in the character of heat and light? With the

boundless ether stretching on all sides towards infinity

and within this immeasurable space great masses of

formed and unformed matter rotating with system and

regularity, the question to be asked is this: From
whence came the power that moves these masses ? From
what outer or inner source sprang the forces that gave

the world its motion? It is thought by many scientists

that the relations existing between ether and matter

may be traced with logical sequence to a cause inherently

electrical. It is thought by others that the limited com-

prehension of man can never allow a comprehensive

view to be taken of the true situation. It seems that

the secret can only be wrested from Nature when more
of the absolute constitution of matter is known and the

manner in which force is correlated and transmitted from

it to the ether and back again. Exhibitions of terrestrial

magnetism are merely phases of this relationship; the

final and ultimate cause will require careful analysis to

trace if it is ever to be discovered. Then the bond of re-

lationship existing between planet and planet will assume

the simplicity of character apparent in every case where

the operation of great laws is brought within our cogniz-

ance.

Many of Prof. Rowlands' discoveries in magnetism

have been of immense value to the electrical as well as

scientific world. He was one of the first to produce a

lormula expressing the relationship existing between
magnetizing force and the lines of force, taking into due

consideration the permeability and susceptibility of the

iron. He identified static and dynamic electricity and

proved that the difference between them is merely one
of motion, change of position, as it were. He rotated at

an immense speed a copper disk charged with static elec-

tricity and thereby produced enough deflection in a

magnetic needle to satisfy the scientific world that the

difference between static and dynamic electricity is not

quantitative but qualitative. He was one of the first in

this country to utilize quartz fibres for the suspension

of magnetic needles in galvanometers. These are fibres

spun from molten quartz, reduced to this condition by
the electric arc. By their use the twisting and shifting of

the needle is entirely obviated and readings can be taken

of almost absolute accuracy in galvanometric work. In

various other departments of scientific and technical in-

vestigation Rowlands has earned a world wide reputa-

tion. He is considered at present an authority on the

subject of magnetism and his latest experiments for the

purpose of proving that the rotation of the earth is pro-
ductive of this phenomenon will be received with the

greatest interest all over the civilized world.
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^Electric Xlgbttng application of the other pole of the magnet.

THE "PERFECT" ARC LAMP.

A large number of the lamps illustrated are in opera-

tion in New York and Brooklyn. They have in every re-

spect earned the name they own through their high me-
chanical and electrical design. These lamps are built to

burn singly across too or 125 volt circuits, direct current,

and consume 1 1-3 amperes at 78 volts at the arc. The
lamp will last over sixty hours with one six-inch positive,

a three and one-half-inch negative, five-sixteenth-inch

diameter pair of solid carbons. The simple construction,

absence of springs and gears and the existence of but one

Conventions.

NATIONAL ELECTRIC LIGHT ASSOCIATION.

As already announced, the various passenger associa-
tions have granted a rate of a fare and one-third, on the
certificate plan, for delegates and their friends attending
the Chicago convention, to be held May 22, 23 and 24.
Arrangements have been made to have the New York
delegation leave on Sunday, May 20th, via Pennsyl-
vania Railroad, leaving West 23d St. Ferry, 1.55 p. m.;
Cortlandt and Desbrosses Sts., 2.00 p. m. ; Brooklyn, 1.35

Types of the "Perfect Gem" Enclosed Arc Lamp.

loose joint in the entire mechanism brings this lamp up
to a high standard of excellence. The lamps are finished

in polished brass, oxydized copper, silver or black, and
are about 500 candle power a piece. The "Perfect Gem"
arc lamps are built for attachment to wall brackets and gas
chandeliers. In fact, they can be introduced wherever
gas and electricity are in use and correspondence in this

direction is solicited by the manufacturers. The factory

of this enterprising concern is at 123-125 Raymond St.,

and the office at 239 Willoughby street, Brooklyn, N. Y.
The manager is Chas. E. F. Lewis and the electrical en-

gineer Bennerd H. Potneroy.

NEW MINERS' LAMP IN GERMANY.
Arthur Eitner, of Leipzig, has patented a magnetic-

locking arrangement for miners' lamps. He makes use

of a horseshoe magnet with one pole cranked, so that, in-

stead of lying in the same horizontal plane as the other,

it occupies a rather higher position. When the lamp
ring is brought under the cranked end corresponding to

one pole of the magnet, a short vertical bolt is attracted

so as to be drawn upward, and this leaves the locking

bolt free, which latter is then drawn out horizontally by

p. m. ; Philadelphia, 4.30 p. m. ; Harrisburg, 7.20 p. m.

;

Pittsburg, 1. 10 a. m. ; arriving in Chicago at 5 p. m. Mon-
day. The railroad fare is $20 from New York, and the
berth rate $5, making a total of $25. The train selected
is first-class in all its appointments and carries a din-
ing-car. In purchasing tickets, delegates should be par-
ticular to obtain a certificate from the ticket agent from
whom the purchase is made, as in the absence of this

certificate no rebate can be allowed on the return pas-
sage. In case the number of delegates attending should
warrant, a special train will be run as a second section
to the train named. Tickets can be procured at any
ticket office of the Pennsylvania Railroad, and space re-
served by applying to either the undersigned, or to Sam-
uel Carpenter, Eastern Passenger Agent, 1196 Broad-
way, New York.

Trenton, N. J.—The Hanscom & Hough Storage Bat-
tery Company has been incorporated with a capital stock
of $3,500,000. The amount with which the company
commenced business was $1,000. The principal office in?

New Jersey is at 60 Grand street, Jersey City, N. J.
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ELECTRIC RAILWAY AND LIGHTING IN VLA-

DITOSTOCK.
Commercial Agent Greener, of Vladivostock, sends

copy oi a letter from the municipal government, as fo 1 -

City Hall, Vladivostock, Feb. 25, 1900.

To the American Commercial Agent at Vladivostock :

Sir—It having been proposed to grant a concession

for constructing a tramway and an electric-light system

in Vladivostock, I send herewith plan of the city, a pro-

file of the Svetlanski and Aleutski streets, on which the

probable course of the tramway is traced, and have the

honor to request you to make this known to persons in

the United States who are skilled in such work; and,

also, to give notice that the question of the construc-

tion' of a reservoir and waterworks for the city of Vladi-

vostock will soon be brought forward.

NEKRASSOFF, Member of the City Council.

Mr. Greener adds: The length of the road will be

about 12 miles ; no favoritism on the ground of national-

itv will be shown. Electric power must be used. No
time limit has been set for sending in proposals, nor for

the completion of the work. The city will be responsible

for payment. It is impossible to state the number of

lights that will be needed for illuminating the city.

SUBURBAN HOMES NORTH OF THE HARLEM.

The above is the title of a splendid 48 page folder just

issued bv the passenger department of the New York

Central, for the information and service of those seek-

ing permanent or temporary homes in the suburbs of the

Metropolis.

This folder contains a carefully prepared paragraph

concerning each station in the suburban district north of

the Harlem River, on the Hudson River Division, Har-

lem Division and Putnam Division, giving the distances,

number of trains, fares and other information about the

service.

The admirable map in this folder enables home seek-

ers to utilize time and travel effectively in prospecting.

A copy of "Suburban Homes North of the Harlem"

will be sent free, post-paid to any address, upon receipt

of a one-cent stamp, by George H. Daniels, General

Passenger Agent, New York.

648,493 and 648,494. Regulating Dynamo-Electric

Machines. Edward M. Hewlett, Schenectady, N. Y.

648,505. Electric Fishing Apparatus. Ivar W. J.

Lind-Bohm, Helsingfors, Russia. This invention con-

sists of an apparatus for facilitating the capture of fish

by killing or stunning them.

648.516. Electric Lamp with a burner of second class.

Karl Ochs, Berlin, Germany.

648.517. Electric Glow-Light. Karl Ochs, Berlin,

Germany.
648.518. Electrical esistance. Karl Ochs, Berlin,

Germany.
648,526. Emergency Circuit Closer. Arthur Purin-

ton, Waterbury, Conn.

648,529. Dynamo-Electric Machine. Edward W.
Robinson, Schenectady, N. Y.

648,533. Connection-Counter for Telephone Lines.

Chas. E. Scribner, Chicago, 111.

648,546. Electrical Measuring Instrument. Joshua
F. Begole, St. Louis, Mo.

648,555. Electric Switch. Wm. Ely, Providence, R. I.

648,625. Electric-Arc Lamp. Henry James, Salford,

Eng.
648.659. Phonographo-Telephonic Announcer. John

E. Evard, Indianapolis, Ind.

648.660. X-Ray Apparatus. Reginald A. Fessenden,

Allegheny, Pa. The invention consists in forming an

anticathodic plate of osmium.
648,696. Method of Controlling Electric Motors.

Martin T. A. Kubierschley, Berlin, Germany.
648,764. Apparatus for Producing Ozone by Electric-

ity. Joshua H. Samprey, London, Eng.
648,805. Service-Meter Apparatus and Circuit for

Telephone Substations. Herbert E. Shreeve, Boston,

648,834. Trolley. Christopher Bierbaum, Buffalo.

648,874. Booster Apparatus for Systems of Electrical

Distribution. Lamar Lydon, N. Y.

648,895. Indicator for Telephones. Chas. F. Black,

Goshen, Ind.

patents.

WEEKLY ELECTRICAL PATENT RECORD.
PATENTS ISSUED MAY 1, 1900.

Conducted by Otto Greenberg. Complete descrip-

tions and drawings of any patent mentioned below will

be sent on receipt of ten cents.

648,378. System of Electric Distribution. Oskar

Behrend, Germany.

648,388. Voltage-Regulator. William H. Chapman,

Portland, Me.
648,446. Electromagnetic Coil. Richard Varley,

Jersey City.

648,481. Electrical Resistance. Arthur W. Berres-

ford, Westfield, N. J.

648,487. Electric Clock. Walter J. Dudley, Somer-

ville, Mass.

648,489. System of Distribution. Wm. Emmet,

Schenectady, N. Y.

648,492. Thermo-Electric Generator. John W. Har-

rison, Pueblo, Colo.

Business IWews.

SPECIAL EXPORT COLUMN.
TOTAL AMOUNT OF ELECTRICAL EXPORTS
FROM NEW YORK CITY FOR WEEK END-
ING MAY 5, 1900, $106,004.

New York, N. Y., May 5, 1900.—The following were
the exports of electrical material, etc., from the port of

New York, for the week just ended:
Antwerp—13 cases electrical material, $1,793.
Alexandria—2 cases electrical materials, $340.
Argentine—61 cases electrical motors, $3,839; 3 cases

electric motors, $549.
Bremen— 1 case electric motors, $18.

British Australia— 13 cases electrical machinery, $1,792.
Bristol—2 cases electrical machinery, $125.
Brussels—3 cases electric motors, $62.

British West Indies—62 cases electric motors, $937.
Christiania— 1 case electric machinery, $93 ; 1 case elec-

tric motors, $32.
Cuba—20 cases electric motors, $910.
Central America—2 cases electrical machinery, $82 ; 76

cases electric motors, $199.
Danish West Indies—2 cases electric motors, $26.

Glasgow— 11 cases electric machinery, $1,490.

Genoa— 11 cases electric motors, $6,971.

Havre—19 cases electrical machinery, $1,262; 378 cases

electric motors, $10,946.
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Hamburg—86 cases electric motors, $10,978.

Hayti— 1 case electric motors, $20.

Japan—70 cases electric motors, $9,993.

London—158 cases electric motors, $6,103; 11 cases

electric motors, $430.
Liverpool—192 cases electric motors, $20,198; 6 cases

electric motors, $38.

Mexico—178 cases electric motors, $8,934.

Naples>—61 cases electric motors, $4,000.

Peru—31 cases electric motors, $6,649.

Riga—3 cases electric motors, $716.

Southampton—7 cases electric motors, $2,894; 48 cases

electrical machinery, $765.

St. Petersburg— 1 case electric motors, $198.

Stettin—8 cases electric motors, $89; 52 cases electric

motors, $1,740.

Venezuela—23 cases electric motors, $478.
Zurich—5 cases electric motors, $315.

NEW INCORPORATIONS.
Trenton, N. J.—Hub Motor Company, with a capi-

tal stock of $1,500,000. The incorporators are: L. B.

Dailey, E. J. Dudley and K. K. McLaren,
Wilmington, Del.—National Electric Hose Signal

Company, of Boston, to make and sell electric hose, bat-

teries, wires and signals; capital, $150,000.

Wilmington, Del.—Keystone Electric Company, Phil-

adelphia, to engage in manufacturing, engineering and
construction ; capital, $200,000.

New York City.—The B. B. Electric Company, of

New York City. Capital $30,000 ; directors : J. T. Bes-

wick and David Beswick, Brooklyn ; E. Nicholson, New
York city.

New \ork City.—New York District Telegraph Com-
pany, of New York city, to provide messenger service.

Capital, $5,000; directors : Dennis W. O'Day, Alfred A.
Kearney and Mary O'Day, New York city.

Ticonderoga, N. Y.—The Consolidated Graphite
Company, of Ticonderoga, Essex County, to carry on a

general mining business. Capital, $50,000 ; directors

:

E. E. Harvey, Sandy Hill ; A. S. Harvey, Ticonderoga

;

G. W. Watkins, Moriah ; W. F. Whitney, South Ash-
burnham, Mass. ; A. H. Eggleston, G. D. Martenez and
William Leavens, Boston.

Trenton, N. J.—The White Knob Copper Company,
Limited, with an authorized capital of $15,000,000, to-

day filed articles of incorporation. It is authorized to do
a copper and general mining business. Edson Pearsall,

R. Rennie Atterbury and William T. Pendleton are the

incorporators.

Elwood, Ind.—The Lea Electric Manufacturing Com-
pany has been incorporated with a capital stock of $50,-

000. The headquarters will be in Elwood, and the di-

rectors are : John L. Griffiths, Mortimer Levering,

Jacob Loomis, Conway Robinson, T. J. Levering, A. A.
Wells and Robert Schell.

Agamenticus, Me.—The Agamenticus Light and Pow-
er Company has been organized under the Maine laws,

for the purpose of operating an electric light plant in

York, Wells and Kittery, with $50,000 capital stock, of

which $100 is paid in. The officers are : President, Ed-
ward S. Marshall ; treasurer, Joseph P. Bragdon, both of

York. Certificate approved, April 3.

Whitney County, has been incorporated. Capital stock,
$600; directors: J. W. Scott, John F. Bockman and
Lawrence Gerard.
Wilmington, Del.—The Wyoming Telephone Com-

pany, to construct and operate telephone lines in Wayne,
Wyoming, Lackawanna and adjoining counties of Penn-
sylvania; capital, $10,000.

Trenton, N. J.—Eastern Telephone and Telegraph
Company, to operate lines in New Jersey. The capital
stock is $250,000. The incorporators are : J. W. Mor-
gan, John J. Burleigh and E. A. Armstrong, of Camden,
each holding $27,500.

Malone, N. Y.—The Franklin County Telephone
Company, to operate in Malone and the other villages of
Franklin County. Capital, $8,000; directors: E. B.
I'erensen, J. A. Crawford, M. S. Crawford, N. S. Feren-
sen, John Uiamoers, R. L. Crawford, of Hamden, and
Frederick C. Ward, Delhi.

Plymouth, Mich.—The Plymouth Telephone Com-
pany has filed articles of incorporation. The capital stock
is $2,000, with $500 paid in. L. C. Hough, E. C. Hough,
J. R. Rauch, C. H. Ranch, F. M. Briggs, B. B. Bennett!
A. A. Tafft, Louis Steel, H. B. Joliffe, D. Toliffe, and
Charles A. Fisher are the incorporators. A. A. Tafft,
C. H. Ranch, Charles A. Fisher" E. C. Hough, and H.
B. Joliffe are the board of directors.

STREET RAILWAY NEWS.
El Paso, Tex.—The El Paso & Juarez Traction Com-

pany, with principal offices in El Paso, has been char-
tered ; capital stock, $200,000. Purpose to construct, ac-
quire, maintain and operate street railways in and near
the city of El Paso. Tex., and Juarez, Mexico. Incor-
porated by: J. A. Terry, of New York city; Anson
Mills, of Washington, D. C. ; Max Weber, Joseph Ma-
goffin and John A. Happer, of El Paso.

"flew Jflork IHotes.

TELEPHONE CALLS.
Etna, Ind.—The Etna Telephone Company, of Etna,

THOMAS T. RICHARDS, vice-president of the
Emerson Electric Manufacturing Co., of St. Louis,
Mo., and manager of their Eastern Office at 136 Lib-
erty St., has gone to St. Louis to close a big contract
for life. He is expected in New York with his bride,

Mrs. Richards, about May 15.

WESTON STA1MPARP

PORTABLE DIRECT READING

VOLTMETERS
AND

WATTMETERS
For Alternating and Direct

Current Circuits.

The only standard portable in-

strument of the type de=

serving this name.

Write for our Catalogue of

Portable Instruments.

WESTON ELECTRICAL INSTRUMENT CO.,

JJ4-I20 William Street, Newark, N. J.

BERLIN. European Weston Electrical Instrument Co. Eitter strasse No. 88.

LON DON . Elliott Brothers, No. 101 St. Martins Lane.
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Side View of Electric Suspension Railway, Barmen-Elberfeld.

BARMEN ELECTRIC SUSPENSION RAILWAY.

By Max Bouchsein, U. S. Consul at Barmen, Germany.

A double-railed line, 8.3 miles in length, with eight-

een stations, has been partly constructed in Barmen ac-

cording to the single overhead-railway system of the

Langen patent. This is, I understand, the first suspen-

sion railway for the conveyance of passengers that has

been built.

The road commences at Barmen-Rittershausen and
follows the river Kupper through the thickly populated

cities of Barmen and Elberfeld. Beyond Elberfeld the

line extends toward the west as far as Vohwinkel, leaving

the river at Sonnborn and running over the public high-

way to Vohwinkel.
The marginal gradient is 4.5 per cent All gradients

and curves are so arranged as to avoid a decrease of

•peed in the main lines. The iron framework over the

river is supported by buttress piers of ironwork inclined

toward each other; but in the public highways the struc-

ture is supported by vertical iron columns, which require

no more space than lantern posts.

The cars are suspended on two rotary bogies, 26.2 feet

in length. Each truck, or bogie, has two axles, between

which an electromotor of 36 horse power, at 500 volts, is

arranged. The special construction of the trucks is

shown in the figures. The frame surrounds the rail car-

rier in such a manner that the wheels cannot rise from
the rails and the cars cannot slip off in case a fitting

breaks or there is some other mishap. The current !s

fed by a contact shoe from a rail.

The speed will be regulated in the same manner as in

electric street cars. The traveling speed is supposed to

be 25 miles per hour. It takes only from 10 to 15 sec-

onds to start ; so that, in spite of the eighteen stations of

the road, an average speed of 18^ miles per hour will be
maintained. Each car holds fifty passengers and is di-

vided into first and second class and smoking compart-
ments. The number of cars in the make-up of a train

is not limited ; but at first each train will consist of one
or two cars only, although the station platforms are so

arranged that a four-car train can receive and unload
passengers. The speed of the train is not dependent on
the number of cars, as each car has its own motor.

The employment of an automatic block system, by
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which the car itself regulates the signals, allows the trains

to start in either direction at intervals of two minutes.

Braking is effected in four different ways : (i) By a West-
inghouse pneumatic brake, operated by the motorman

;

(2) by a hand brake working on the fittings of the West-
inghouse brake, operated by motorman and guard

; (3)

by an electrical brake
; (4) by an electrical return-current

brake, serving as a distress brake.

The rails are of the Haarman system, installed on
iron-plate slippers with a layer of felt to the rail sup-

porters. These are made in T sections and have a curved
bottom with a slight play, which allows the cars to swing
easily without running off the rails.

The stations are built on the same plan as those of the

American elevated road, with separate entrances for each
platform.

The spans of the piers are very wide, owing to the diffi-

an area of but one acre, and prizes will not be awarded

;

but it will nevertheless be very interesting, in showing
what German automobile manufacturers have produced
of late.

All kinds of automobiles will be exhibited, viz., private
carriages, freight cars, vehicles for transporting prison-
ers, for sanitary and military purposes, fire brigade, fire

engine, motor cars, etc.

The machines will not only be shown in the exposition
grounds, but also in the city. Races to the neighboring
cities of Wuerzburg, Kissingen, Bamberg, etc., wi 1 take
place.

^ Austria has sent some automobiles to this exposition.
France, Belgium and England, renowned for their prog-
ress in the automobile industry, could not be induced to
take part in it, as they were too much engaged in the
forthcoming Paris exposition.

fiail-carrier frames.

I

Car suspension

.

Section a-b

culty of finding solid foundation on the river banks and
to avoid interrupting traffic on the public road. Al-

though the span averages 98.4 feet, the total weight of the

double-railed line over the river, including the piers, is

only about 838 pounds to the foot ; over the highway,

783 pounds. This makes the cost of construction from

$200,000 to $225,000 per mile, including the foundations

and stations. Counting the rolling stock (it is intended

to start a train of one or two cars at intervals of three

minutes), the cost would be about $265,000 per mile.

The underground railways of London involved an ex-

pense of about $1,500,000 per mile.

The car station at the terminus in Vohwinkel has eight

sets of tracks, which are connected by return switches in

order to facilitate the arrangement of the cars.

The railway is about half finished, and part of it is

expected to be in operation in a year.

Butomobiles.

The most important feature of this exposition will be,

undoubtedly, the exhibits of the Schuckert electrical fac-

tory in Nuremberg. A large space has been reserved for

this firm, where it will exhibit all its latest inventions in

motors, etc., for automobiles. As Schuckert is the lead-

ing concern in Germany in this branch, I would espe-
cially call the attention of our automobile manufacturers
to this exposition.

AUTOMOBILE EXPOSITION AT NUREMBERG.
By Gustave C. Werner, U. S. Consul at Nuremberg.

There will be held in the city of Nuremberg, from
June 1 to July 1, 1900, a general automobile exposition. It

will not be very large, the ground to be covered having

AUTOMOBILES IN GERMANY.

By Brainard H. Warner, Jr., U. S. Consul at Leipzig.
The automobile industry, though still in its infancy in

Germany, is being rapidly developed and before long is

destined to become an important factor in the manufac-
turing circles of this country. The large amount of capi-

tal and energy which are being spent upon this branch
of industry indicate that German business men, the most
conservative financiers in the world, have great confi-

dence in the future of automobilism. Last year, there

were about 1,000 men employed in and around Berlin in

the automobile industry, and, to judge from the present

outlook, this number will be more than doubled during
the present year.

In France, where automobiles were first seriously

taken up and pushed, the results which have been aimed
at for the most part have been to obtain excellence in
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sporting and luxury automobiles, while in Germany just

the opposite state of affairs has existed, the manufac-

turers having given more of their attention to making
freight automobiles—not without success either, as was
shown at the international motor-wagon exhibition

which was held in Berlin last year.

For motive power, electricity and benzine are almost

exclusively employed; the use of steam power is as ye'

hardly out of the experimental stage ; the same may be

said of the employment of compressed and liquefied air,

and of combined systems (benzine and electricity, etc.),

the advantages of which are offset by a too complicated

mechanism and the great amount of attention which is

necessitated thereby. Electricity as a motive power has

pleasant odor of the benzine motor. Then, too, the pub-
lic has a preference for all electrical contrivances, and
the unfounded fear of explosion by the benzine motor
works also to its prejudice. These reasons are sufficient

to assure preference for the electric automobile.

The benzine automobile is used principally for trans-

porting heavy .oads, where great speed is desired, long
and undetermined distances, heavy grades, and where
other difficulties are likely to occur. Hence its adoption
for brewery wagons, drays, omnibus lines connecting
railroad stations with inland towns, and for carrying per-

sons and loads in the country. The advantageous use of

benzine motors for freight-carrying purposes is made
doubtful by the present high price of benzine.

A. M. Young, Past-President National Electric Light Association.

a strong competitor in benzine. The employment of the

electromobile depends upon the nature of the lead accu-

mulator ; the great weight of this apparently as yet irre-

placeable metal increases the weight of the motor to such
an extent that the electromobile can be used to advam
tage only in carrying persons and light loads on good
roads with easy grades.

The electromobile necessitates the establishment of

charging stations. It is well adapted for omnibuses in

cities with electric-light plants and good streets, and also

for delivery and luxury vehicles.

The electric automobile seems to be preferred to the

benzine automobile on account of its much simpler

mechanism, less noisy running and absence of the un-

Conventions.

TWENTY-THIRD ANNUAL CONVENTION
THE NATIONAL ELECTRIC LIGHT

ASSOCIATION.

OF

There is every indication that the coming convention
to be held at Chicago, May 22, 23 and 24, will be one
noted in the annals of electric lighting as remarkable
not only for the heavy attendance, but the unusual pros-

perity which it marks. Though of comparatively humble
origin, the National Electric Light Association has de-

veloped along certain lines which brought under its in-
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souri river. Canals from the Ohio river to the city of

Cleveland are now under consideration, as well as from
Lake Superior to Lake Michigan. The source of sup-

ply in such cases would undoubtedly be the Great Lakes,
and were canals directly connected with the ocean or a

body of water leading therein a perceptible difference in

level would be noticed in the lakes which would cer-

tainly affect the power output at Niagara Falls and pos-

sibly blast the promise of its budding prosperity.

Entered at yew York P. 0. as second-class matter, January is, 1891.
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.
kinds of freight. With electrically equipped canals hun-

dreds of thousands of people would be able to buy arti-

CAXALS EQUIPPED WITH ELECTRICITY. cles of domestic use cheaper and will undoubtedly be

encouraged to . invest more frequently in many small
Aside from the politics relating to the subject, canals articles which aggregately represent in price at present

in New York State and vicinity possess a great interest more than the pocket of some of our white slaves can
for the farmer and financier, fhey are of such a char- afford to pay.
acter that in the performance of those /unctions for

which they were intended commerce can be stimulated
and industries developed with a rapidity greater than
could be possibly anticipated. Canals have ever been a

fruitful source of wealth and convenience. These in-

ternal waterways connect distant towns, bringing from
one the manufactured product and the other raw ma-
terials or food supplies. In the days of the Pharaohs
great canals were built which caried water from the Nik
to arid spots and gave a ready road to those merchants
who preferred the planking of a boat to a camel's back
for the transportation of their goods. Without discuss-

ing the advantages of canals as a means of irrigation it is

but necessary to refer to them in the manner we are most
familiar with, namely, a road always open for transporta-

tion. The slow going barge, however, and the mule
which drags it with slow going pace are soon to be

relegated to that province which is now littered with all

manner of antiquities and age-hardened inventions. It

is proposed to supply the canalboats with a new power
and the canal's with a new force, by means of which

d will be attained in the delivery of freight and all

forms of merchandise. At present there is a great canal

in Illinois, called the Chicago Drainage Canal, fed with

water from Lake Michigan, and the ultimate intention

, make it into a ship canal to connect with the Mis-

STEEL IN DYNAMO CONSTRUCTION.
It has been said and stated by an author conversant

with the steel situation that never in the history of the

nation was there such an enormous output of steel and
iron products, and he notes the peculiarity associated with

the consumption that the larger the supply the more
rapidly the prices rise. The effect of this upon manu-
facturing electrical engineers was such as to raise the

price of dynamos and motors. In some cases the diffi-

culty of obtaining steel castings in time as well as the

enormous increase in price for the same led to the use

of cast iron in that place. A considerable percentage of

the business in iron and steel is done by the electric

companies whose orders for castings of all descriptions

reached many millions of dollars per annum. The enor-

mous volume of business done through the rise in the

iron and steel industries can be best appreciated by re-

ferring to the largest city associated with industry, Pitts-

burgh. In this city the banks in 1899 cleared for $1,528,-

000,000. As prosperity in the field of electrical manu-
facturing is in harmony with the general growth of trade

there is every indication that the near future has as much
in store for builders of machinery as the recent past.
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fluence the representatives of the greatest lighting in-

terests in the United States. In the organization of this

association certain plans were drawn np and accepted
which have been faithfully adhered to in regard to con-
ventions. It was the idea of those connected in an ex-
ecutive sense with the operations of this body to provide
instruction and amusement to all delegates traveling
from the various corners of the United States to attend
the meeting. It is hardly necessary to refer to the city of

Chicago on account of the prominence it received during
the World's Fair. Pictures of every corner of Chicago
were sent all over the world and visitors soon learn how
to travel to all parts of this city without any difficulty.

Chicago, with its great lake front, its unusual shipping
facilities, its manufacturing plants and great commercial
activity is admirably suited to become the meeting place

upon this occasion. It is a great railway centre, and on
account of its location can be readily reached by those in

the east, west and northern part of the country. In 'other

issues of The Electrical Age the plan of procedure in

regard to the convention and the program in regard to

amusements has been given in full. In order to acquaint

some of our readers with those whose labors have proved
fruitful in the organization and management of the

National Electric Light Association, many of the ex-

officios are put in print as well as those at present in

office. It has been thought wise to mention again for

the benefit of those not well informed that round trip

tickets to Chicago can be obtained from C. O. Baker,

master of transportation, at the regular convention rate

of a fare and one-third.

The headquarters of the convention at Chicago will

be the Auditorium Hotel. Here delegates will be re-

ceived by the officers of the association and further and

fuller information extended in regard to the course of

future events in connection with the same.

The president of the National Electric Light Associa-

tion is Capt. S. T. Carnes, of Memphis, Tenn. The past

presidents of the association are given below : James F.

Morrison, of Baltimore; Samuel A. Duncan, of Pitts-

burg; Edwin R. Weeks, of Kansas City; Marsden J.

Perry, of Providence; Charles R. Huntley, of Buffa'o;

James I. Ayer, of St. Louis; Edward A. Armstrong, of

Camden; M. Judson Francisco, of Rutland; C. H. Wil-

merding, of Chicago ; Frederic Nicholls, of Toronto

;

Samuel Insull, of Chicago; Alden M. Young, of Water-

bury.

The following are the various conventions of the asso-

ciation which have been held so far: First, Chicago,

Feb. 25, 26, 1885; second, New York, Aug. 18, 19, 23,

1885; third, Baltimore, Feb. 10, 11, 12, 1886; fourth,

Detroit, Aug. 31, Sept. 1, 2, 1886; fifth, Philadelphia,

Feb. 15, 16, 17, 1887; sixth, Boston, Aug. 9, 10, 11, 1837;

seventh, Pittsburg, Feb. 21, 22, 23, 1888; eighth, New
York, Aug. 29, 30, 31, 1888; ninth, Chicago, Feb. 19, 20

21, 1889; tenth, Niagara Falls, Aug. 6, 7, 8, 1889; elev-

enth, Kansas City, Feb. 11, 12, 13, 14, 1890; twelfth,

Cape May, Aug. 19, 20, 21, 1890; thirteenth, Providence,

Feb. 17, 18, 19, 1891 ; fourteenth, Montreal, Sept. 7, 8, 9,

10, 1891 ; fifteenth, Buffalo, Feb. 23, 24, 25, 1892 ;
six-

teenth, St. Louis, Feb. 28, March 1, 2, 1893 ;
seventeenth,

Washington, Feb. 27, 28, March 1, 2, 1894; eighteenth,

Cleveland, Feb. 19, 20, 21, 1895; nineteenth, New York,

May 5, 6, 7, 1896; twentieth, Niagara Falls, June 8, 9

10, 1897; twenty-first, Chicago, June 7, 8, 9. 1898; twen-

ty-second, New York, May 23, 24, 25, 1899.

Electricity in tbe Mine.

Cleveland, Ohio.—The American Electrical Company
has been incorporated with a capital stock of $3,000; in-

corporators: J. R. McQuigg, John Colahan, J. E. Lloyd,

G. B. Riley, L. G. Hopperk.

EDISON JR.'S LAMP AS A LIFE SAVER.

INTENDED TO GUARANTEE SAFETY FROM
FIREDAMP.

RADICAL CHANGE IN MINING WILL FOLLOW
ITS INTRODUCTION IN THE BITU-

MINOUS REGIONS.

If an application which has been made to James E
Roderick, chief of the Bureau of Mines of Pennsylvania
is granted there will be instituted a radical change in th*
method of coal mining in that State, in West Virginia
and m Ohio, and which, in all probability, will be ex-
tended through all the mining regions oi the United
States where firedamp threatens the lives of careless or
reckless miners. Thomas A. Edison, Jr., has perfected
a primary battery, intended for use in coal mines, to give
light without danger to the men who "dig the dusky
diamonds from beneath the ground." A demonstration
of the powers and utility of the battery was recentlv
given in the Grand Hotel by Mr. Edison"

This primary battery is in contradistinction to the
storage battery. Tt creates its own energy and gives a
light of three-candle power, which will burn continuously

The " Edison Jr." Lamp for Mines.

for ten hours, at a cost of two cents. The primary bat-
tery is designed to take the place of the oil and gasoline
lamps now in use in the bituminous and anthracite re-
gions in almost all parts of the world. It consists of a
small hard-rubber box containing four cells.

In the centre of each cell is a column of practically in-

destructible carbon. Outside, and at each of the four
corners of the box, is a space into which are slipped zinc
plates. To produce electrical energy the zinc nest is

filled with diluted sulphuric acid and the inner space with
acid of greater strength.

On one of the outer faces of the rubber box are two
slots, into which is fitted an incandescent lamp protected
by a bevel-glass front. Should this glass be broken by
accident or design the light is extinguished immediately.
No heat whatever is produced, and it is said by the in-

ventor that the lamp could be smashed with safety in a

barrel of gunpowder.
From 1887 to 1896, the number of miners who lost

their lives in the United States was 8,140. Of this num-
ber, 6,433 perished in Pennsylvania alone—4,049 in the
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anthracite region, and 1.384 in the bituminous. During

the same period the lives lost by accident in mines in

England. Scotland and Wales were 10,482. In the year

1899. 719 miners were killed in Pennsylvania. The latest

disaster was in Utah, a few weeks ago, when 300 men
were smothered to death by an explosion, believed to

have been caused by a naked light coming in contact

with a strata of explosive vapor.

Under the laws of Pennsylvania, and in almost all

other States where coal is mined, the character of the

light used in the work of mining—and it is as important

a factor as the pick and the tram car—cannot be changed

without the sanction of the body which controls mining

regulations. Electricity has been used in the levels, the

power being supplied from a dynamo on the surface, but

this has been found to be dangerous. A miner's pick

striking a wire mutilates the protective covering, and a

spark is emitted, which, if fire damp is present, means an

immediate explosion.

The application of a primary battery carrying its own
light has not been attempted up to this time. The old

Sir Humphrey Davy lamp, with its gauze covering, was

abandoned years ago. although the popular belief is that

it still is used. Its place was taken by a safer and more
convenient light, one produced by oil and the other by

gasoline. These now may give way to the new and

novel method of applying electrical energy.

LITERARY NOTE.
"Acetylene" is the title and subject of a profusely illus-

trated work of some five hundred pages which the Mac-
millan Company will publish at an early date. The his-

torv of the origin, properties, and application of this gas

is very fully treated, and the cuts, of which there are up-

wards of one hundred and fifty, add greatly to the de-

scriptive value of the text.

{patents.

sey City.

649,102.—Telegraph Receiving Instrument. Nicolas
Flechtenmacher, Bucharest, Roumania.

649,105.—Apparatus for Electric Lighting. Osborn
I'. Loomis, Depew, N. Y.

649,138.—Electromechanical Typewriting System of

Intercommunication. Albert D. Neal, Boston.

649,179.—Transformer Secondary. Adolph Rietzel,

Lynn, Mass.
649,182.—Apparatus for Producing Radiation and

Light by Electricity. Chas. Stearn, London, Eng.
649,199.—Electric Switch. William Ely, Providence,

R.I.

049,235.—Trolley Wheel. James A. Collins, Cincin-
nati.

649,250.—Marine Electric-Lighting Fixture. Geo. L.
Martin, New York.

649,295.—Accumulator. Luis G. Garcia. Aspe, Spain.

649,388.—Lightning-Arrester. Alexander J. Wurts,
Pittsburg, Pa.

649,398.—Primary Electric Battery. Victor J. Bus-
son, Paris, France.

Business IRe .vs.

WEEKLY ELECTRICAL PATENT RECORD.
Conducted by Otto Greenberg. Complete descrip-

tions and drawings of any patent mentioned below wdl

be sent on receipt of ten cents.

648,919.—Electric Telegraph Apparatus for Use on

Cable or Other Lines. Sidney G. Brown Bournemouth,
England.

648,939.—Electric Circuit Closer. Harrison H. Fow
ler, Waverly, Tenn.

648,951.—Electric Switch. Augustus Hanson, Chi-

cago, 111.

648,977.—Signal for Selective Calling Appliances.

Frank R. McBerty. nvanston, 111.

648.995.—Electric-Train System. William Potter,

Schenectady, N. Y.

649,003.—Envelope for Storage Batteries. Elmer A.

Sperry, Cleveland, Ohio.

The envelope or separator consists of an agglomera-
tion of pyroxylin fiber and cellulose fiber in sheet form.

649.006,—Alternating Current Motive Apparatus.

Chas. Steinmetz, Schenectady, N. Y.

649,007 and 649,008.—Frequency Indicators. Chas.

Steinmetz, Schenectady, N. Y.

649,015.—Current Interrupter. Elihu Thomson, Lynn,
Mass.

;

649,031.—Electromagnet. Samuel M. Young, New
York.

649.069.—Supervisory Signal for Telephone Lines.

Frank McBerty, Evanston, 111.

649.076. 649,077 and 649,078.—Telephone Apparatus.

Chas. E. Scribner, Chicago.

649,086.—Electromagnetic Coil. Richard Varley, Jer-

SPECIAL EXPORT COLUMN.
TOTAL AMOUNT OF ELECTRICAL EXPORTS

FROM NEW YORK CITY FOR WEEK
ENDING MAY 12, 1900, $146,280.

New York, N. Y., May 12, 1900.—The following were
the exports of electrical material from the port of New
York for the week just past

:

Brazil.—325 packages electrical material, $13,126; 7
packages electrical material, $578.
Antwerp.—37 packages electrical material, $3,688.
British East Indies.—9 cases electrical material, $460.
British West Indies.— 16 packages electrical material,

$1,829.

Barcelona.—2 cases electrical machinery, $96 ; 5 cases

electrical material, $143.
British Australia.—49 cases electrical material, $2,739 "•

549 packages electrical machinery, $59,250.
Cuba.— 11 cases electrical material, $489.
China.— 12 cases electrical machinery, $875; 27 pack-

ages electrical material, $3,292.
Central America.—18 cases electrical material, $230.
Frienne.—5 cases electrical machinery, $77^-
French Possessions in Africa.—6 packages electrical

material, $289.
Hull.—6 packages electrical material, $450.
Hong Kong.—45 packages electrical material, $3 030.

Havre.— 159 packages electrical material, $4450; 35
packages electrical material, $5,776; 2 cases motors,
$800.

Japan.—3 packages electrical material, $65.
London.—21 packages electrical material, $1,749.
Liverpool.—212 packages electrical material, $28,824.
Mexico.—83 packages electrical material, $2,221 ; 84

packages electrical material, $1,554.
Marseilles.—50 packages electrical material, $300.
Newfoundland.—4 cases electrical material, $33.
Nova Scotia.—3 cases electrical material, $60.

New Zealand.—3 cases electrical material, $105.
Porto Rico.—4 packages electrical material, $980.
Peru.—36 packages electrical material, $2,377.
Southampton.—8 cases electrical material, $2,619; 83

cases electrical machinery, $1,118.

St. Petersburg.—8 packages electrical material, $250.
Tasmania.—5 cases electrical material, $400.
U. S. Colombia.—3 cases electrical material, $123; 1

case electrical machinery, $250.
Venezuela.—50 packages electrical material, $918.
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NEW INCORPORATIONS.
Kansas City, Mo.—The Kansas City Electric Light

Company, of Kansas City, has filed a statement of an in-

crease of its capital form $450,000 to $2,500,000.
Philadelphia, Pa.—The Consolidated Electric Com-

pany has filed papers with the secretary of state increas-

ing its capital from $100,000 to $400,000.
New York City.—The Constant Battery Company, of

New York city, has been formed. Capital, $100,000;
directors : Edmund Tweedy, Bert Levyn and Mark
Raffalsky, of New York city.

Hartford, Conn.—The Upson-Judson Electric Com-
pany, of Hartford, has received articles of incorporation
to inspect and maintain electrical machinery, etc. Capi-
tal stock, $2,000.

Philadelphia, Pa.—The Keystone Electric Company,
of Philadelphia, has been incorporated, to engage in

manufacturing, engineering and construction. Capital.

$200,000.

Norwalk, Ohio—The Norwalk Gas and Electric Com-
pany has been incorporated with a capital stock of $125,

-

000. This is the new company succeeding the Northe.n
Gas and Electric company, which now owns the Norwalu
plant.

Oswego, N. Y.—The People's Gas and Electric Com-
pany, of Oswego has Men formed. Capital $450,000

;

directors: H. P. Kernochan, Jr., and John J. Kennedy,
Albany; Harold Footman, E. N. P. Dailey and Samuel
Stein, Schenectady.

Alliance, Neb.—The Alliance Electric Light and
Power Company has been incorporated, at Alliance,

with a capital of $25,000. It is expected to have the

city lighted by electricity by the middle of May.
Port Washington, N. Y.—The Port Washington

Electric Light, Heat and Power Company, capital, $7,530
has been incorporated. Directors : Charles F. Lewis,

L. Burdette Smull, Jeremiah O'Brien, John J. McDer-
mott, John H. Burtis, of Port Washington.

Phillipsburg, N. J.—The Lehigh-Northampton Gas
and Electric Company, principal office, Phillipsburg, N.

J., has been chartered. Objects, manufacture electricity,

etc. Capital, $250,000; incorporators, Liddon Flick, W.
H. Walters, E. G. Holzer.

New Rochelle, N. Y.—The Huguenot Electric Light,

Heat and Power Company of New Rochelle, has been
formed to furnish electricity to New Rochelle, Mount
Vernon and the villages and towns of Westchester coun-

ty. Capital, $50,000; directors John J. Crennan, John H.
Scofield and Martin Corwin, of New Rochelle.

Havana, Cuba—The Cuba Company has been char-

ered to operate railroads and electric railways in Cuba.
Capital stock, $8,000,000, of which $2,500,000 is already

subscribed for. The stock is divided into shares of

$50,000 each. Incorporators : Sir William C. Van Home,
Levi P. Morton, W. C. Whitney, Thomas Ryan, C. G.

Hannen, E. A. Harriman, James J. Hill, William J. Bull

and H. L. Terry.

,
TELEPHONE CALLS.

Sidney, Mo.—The Sidney Telephone Company, of Sid -

ney, has been incorporated as a mutual telephone system

;

incorporators : John M. Love, P. H. Muran and W. P.

Jones.
Camden, N. J.—The Eastern Telephone and Telegraph

Company, principal office, Camden, N. J., has been char-

tered with a capital of $250,000 ; incorporators : Joseph

W. Morgan, John J. Burleigh, E. A. Armstrong.

Ithaca, N. Y.—The Ithaca Telephone Company, of

Ithaca, has been chartered. Capital, $10,000; directors,

John P. Van Ostrand, F. S. Bronson, Lansing G. Has-

kins, Fred C. Bloodgood, Mark T. Atchley, William

Thomas and Arthur W. Sperry, of Geneva.

Birmingham, Ala.—Articles of incorporation have

been filed in the probate office by the People's Home
Telephone Company. The incorporators are : S. B. Clay-

pool, D. M. Foraker, W. H. Hassinger and J. J. Altaian.
The capital is $200,000. The company has recently ob-
tained a charter from the City Council to construct and
maintain a telephone system in Birmingham and it is

now taking steps to that end.
STREET RAILWAY NEWS.

Elkton, Pa.—The Delaware & Susquehanna Electric
Light and Railway Company, of Cecil County, has been
organized in Elkton by electing Joseph T. Grove, presi-
dent; Carlton Kimble, vice-president, and Alfred B. Mc-
Vey, secretary and treasury. The capital stock of the
company is $100,000. The incorporators went over the
proposed route, which is from a point near Newark,
Del., to the Susquehanna River.

Business Hews.

THE HOME OF THE ELECTRICAL AGE.
Manufacturers of electrical and kindred apparatus pre-

fer to centralize their offices and agencies not only for the
convenience of buyers but for that of their representatives
as well. They usually locate where they can economize
m rents and at the same time secure the most eligible and
homelike offices. Offices where their representatives can
induce buyers to call should contain every comfort and
attraction. The Pulitzer of World Building, as it is com-
monly called, adjacent to Brooklyn Bridge, overlooking
City Hall Square and the general' post office, and on the
route of the principal elevated and surface roads of New
York and Brooklyn, is without a doubt the most cen-
trally located office building in Greater New York and
offers every inducement for the trade to centre here.
The elevators are run day and night and current for
light and other purposes is furnished free of cost to ten-
ants. This building, ever since it first opened its doors
to the public, has been the home of The Electrical Age,
and although every inducement has been held out to us
to change our address we have decided to make this our
permanent location. The writer has visited every promi-
nent office building in the city, especially in the down-
town district, but nowhere has he found the same court-
esy extended to tenants as that shown by the officers and
subordinates of the Press Publishing Company. When
the vast improvements, such as lighting effects, decora-
tions, parquet floors, relief ceilings, burlapped walls, etc.,

now in course of construction, have been completed the

World Building will have no equal in this city or any
other. Manufacturers locating here will be in the very

heart of the electrical trade. We will be pleased to show
those of our friends who call on us some of the beauties

as well as advantages of our home building

WESTON STANDARD

ILLUMINATED DIAL

STATION
INSTRUMENTS.
THESE INSTRUMENTS are

based upon the same general
principle and are just as accurate as
our regular Standard Portable Di-
rect Current Voltmeters and Am-
meters, but are much larger, and
the working parts are inclosed in a
neatly designed dust-proof cast-

iron case, which effectively shields

the instruments from disturbing
influences of external magnetic
fields.

WESTON ELECTRICAL INSTRUMENT CO.
114-120 William, St., Newark, N.J., U. 8,A»

BERLIN. European Weston Electrical Instrument Co. Ritterstrasse No. 88.

LON DON . Elliott Brothers, No. 101 St. Martins Lane.
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Expositions.

Whole No. 080.

MORE BUILDINGS FOR THE PAN-AMERICAN
EXPOSITION.

In a recent issue we showed a view of the Electricity

Building which will be erected for the Pan-American
Exposition, to be held at Buffalo, N. Y., May i to Nov. I,

1901. Displays of all kinds in the practical and artistic

uses of electricity, together with complete exhibits of

electrical machinery and appliances, are to be conspicu-

ous features of the great exposition.

The designs contemplate a very handsome and com-
modious building. The structure is to be 500 feet from
east to west, and 150 wide, giving an exhibition space of

75,000 square feet.

The south facade fronts the mall and the north fronts

the Midway. The east end is toward the massive electric

tower, while the west faces the Grand Canal. The build-

ing is long, low and inviting. The design of the facades

shows artistic grouping. The openings of the pergoia-

like loggias, placed at frequent intervals, present a de-

lightful effect, showing more and more of the details of

the pilasters and openings as the eye travels to the end

of the building farthest away from the observer.
There is a pleasing ending at each corner of the struc-

ture, with a low-domed pavilion tower, and the building
is interrupted at the centre by a double-towered entrance.
This entrance.wide and high, is spanned by an ornamental
arch and supported on each side by columns. The towers,
also, have minor entrances through them.
The connecting work between the towers, the towers

themselves, the pavilions at the corners of the building,
and similar places, are to be brilliantly illuminated and
made gay with banners and flags.

The modelled relief work of the building is of the choic-
est design. The general ornametation of the structure
is to be frescoes in an interesting mixture of reds, greens
and yellows. The general color scheme follows that of

the Machinery and Transportation Building and other

groups of buildings of the exposition. The structure

was designed by Green & Wicks of Buffalo.

Ilustrations of the Manufactures and Liberal Arts and
Ethnology Buildings are shown above.
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XTelepbonp anfc UelegrapbE.

TELEPHONING THROUGH THE ATLANTIC
CABLE.

PROF. PUPIN'S DISCOVERY TO INCREASE
THE LIMITS OF TELEPHONY AND TO

ACCELERATE TELEGRAPHING.

For a number of years Prof. M. I. Pupin, of the De-

partment of Mechanics of Columbia University, has car-

ried on a series of experiments dealing with electrical

waves of considerable length, and has ascertained from

these studies that by means of cables and long-distance

air-lines constructed in a peculiar manner it is possible

to increase to a marked degree the limits over which

telephony can be conducted, besides adding greatly to

the usefulness of submarine cables by making them avail-

able for many more messages. The final results of Prof.

Pupin's investigations were announced at the annual

meeting of the American Institute of Electrical Engi-

neers in Philadelphia. At a meeting last year of the same

body Prof. Pupin read a paper on "The Propagation of

Long Electrical Waves," and at the recent annual meet-

ing of the American Mathematical Society he described

the purely mathematical questions involved in his inves-

tigations.

Prof. Pupin became interested some years ago and first

attacked the problem from a mathematical point of view,

reaching a solution which he has since verified by exten-

sive experimentation. He found that if inductance coils

are introduced along the line at intervals determined by

a formula the result would be to diminish the attenuation

of the waves and to increase the current. Having reached

this mathematical solution Dr. Pupin proceeded to per-

form a series of experiments which have shown a re-

markable coincidence in their results with those obtained

by purely theoretical considerations. For the study of

these long waves he first required a conductor of great

length and capacity, such as a cable. This was obtain-

able by the construction of a condenser of original de-

sign, where on parafined paper were placed pieces of tin-

foil, arranged so as to possess the greatest possible length

and thus have a certain amount of resistance. A number

of these conductors could be connected in series, and an

accurate imitation of a cable was achieved, the condensers

being so made as to possess a resistance and capacity

equivalent to that of an actual cable. The construction

of these cables and other parts of the apparatus, which

was done for the most part by Prof. Pupin's pupils and

mechanician, was a task of no little magnitude, and dur-

ing the time occupied in the research three separate ca-

bles were made. For purpose of study the cables are

subdivided into lengths of one mile, and at these intervals

the inductance coils can be introduced or cut out of

circuit by the mere insertion of a plug. These cords are

about five inches in diameter and have an inductance oT

.058 henry, two cords being wound on the same support.

With such a cable line as a base to work on, Prof.

Pupin then began to study the conductor under varying

conditions. By means of a slide contact and galvanome-

ter he was able to ascertain the condition of the current

at any point along the circuit, and was thus able to plot

a curve. By short circuiting the coils he could reproduce

the conditions of an ordinary cable and the curve would

distinctly show the attenuation of the waves, while intro-

ducing the inductance coils at other than favorable posi-

tions the effects of reflection, which rendered valueless

the earlier experiments already referred to, were plainly

visible. From this series of experiments, where the wave

lengths and frequencies could be altered and adjusted at

the dynamo, Dr. Pupin was able to study the behavior
of the waves, and his next work was to make the appa-
ratus available for telephony, as it was in this field that
the advantage of using the coils in order to improve a
non-uniform conductor seemed most promising. Ac-
cordingly, at either end of the line an ordinary telephone
was installed, and the apparatus adjusted for waves of the

length and frequency sent out by the telephone. In these

experiments it was only necessary to take into considera-
tion waves having a frequency of about 750, as the high-

est pitch it is necessary ever to consider in telephone
work is 1,000 a second. On the trial line in Prof. Pupin's
laboratory one can hear distinctly a conversation from
another part of the building which is transmitted through
the 250-mile-long cable, but as soon as the coils are re-

moved from the circuit by the insertion of the plugs the

audibility rapidly increases and soon disappears.

By the use of such a conductor Prof. Pupin believes

that a far higher rate of speed as well as multiplexing

could be secured in an ocean cable, and it would tend

greatly to increase use and cheapen the rate for messages.

It seems also probable that the present limit for speaking

by aerial metallic circuit wires, now at St. Louis, at 1,200

miles from New York and barely satisfactory, will be

exceeded by the use of this new system and the great

expense of the copper conductors will be appreciably

lessened.

Just what tests in the field will be made by telephone

engineers of this method it is not yet possible to say, but

the paper elicited much interest when read at Philadel-

phia before the institute, and it is probable that trials on
a large scale will shortly be undertaken.

Electric Xiabting.

CHICAGO'S GREAT LIGHTING PLANT.
Chicago is remarkable in its being one of the most

representative American cities and its citizens are imbued
with a strong progressive spirit, leading them into enter-

prises of the greatest magnitude. The development of

electrical enterprises in Chicago has made it noteworthy
and during the World's Fair the magic influence of the

architectand electrician transformed this busy and prosaic

city into a glittering fairy land. Chicago is remarkable
for the gigantic size of all that pertains to it. In this re

spect the development of electric lighting has reached
dimensions and obtained a prominence which has led to

its being the seat and centre of many important conven-
tions. During this week the National Electric Light As-
sociation is holding its annual convention, and delegates

from all parts will assemble to participate in a gathering

composed of the best known electric light experts in the

country. A series of interesting papers has been pre

pared in relation to this field of work, and the growing
industry and its many increasing side issues will be com-
mented on with a view to the improvement and further

development of the art. Within the last decade electric

lighting has changed to a marvelous extent. A complere

transformation has been instituted, both in systems and

the machinery employed, so to-day the problem differs

in every respect presented even five years ago. The
magnitude of the plants in use and the tremendous in-

terests at stake have brought in a finer class of financiers

as well as engineers and the subject is now considered

from a double standpoint.

One of the great Chicago plants is that controlled by

the Chicago Edison Company. On these pages we have

tried to give the reader an idea, through the aid of a plan

view, of the engine and boiler rooms of this immense es-

tablishment. The downtown section of Chicago is almost
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TRANS-OCEANIC TELEPHONY.

The recent invention of Prof. M. I. Pupin, of Columbia
University, of a system of telephoning through a cable
possessing the general features of capacity usually ex-
perienced in Atlantic cables, has been the subject of

daily newspaper comment during the past week. The
problem that Prof. Pupin set himself to solve was one
calling for an unusual degree of scientific knowledge and
to a large extent a mathematical training of the highest
order. The cable is a huge condenser, stretching along
the ocean valley from New York to Waterville, Ireland,

via Newfoundland. At present the difficulties due to

capacity interfered with the rapid transmission of ordi-

nary telegraphic signals. It is for this reason within the

comprehension of even the lay mind to realize the ski'l

and knowledge recjuired to effectively transmit currents

of infinitely greater delicacy and weakness, such as pro-

ceed from a telephone transmitter, through a cable of this

character. At a recent meeting of the American Institute

of Electrical Engineers, held a Philadelphia, Prof. Pupin

exhibited his apparatus, and, to the great surprise of
many of the experts present, was able to send audible
speech through a section of an artificial cable approxi-
mating two hundred and fifty miles in length, with abso-
lute clearness. Apart from other considerations, thr,
feat may be regarded as an unparallelled exhibition on
account of difficulties which have until this time been
deemed insurmountable. Even Thomas A. Edison, who
spent much time on this subject, believed it to be one of
the most difficult propositions in the field of electrical
engineering. Two hundred and fifty miles does not rep •

resent the length of the Atlantic cable ; only a portion of
it. But it seems that even a limited success with this
length would indicate possibilities of a most interesting
nature.

The cable, or any other condenser, possesses the prop-
erty of absorbing a certain electric charge before it has
properly discharged its function, that is to say, before it

fills up and is ready to transmit part of what it has re-
ceived, or any surplus, to the other end. On the other
hand, it is necessary to sweep the cable clean for a re-

turn signal in submarine cableing. That is to say, the
first charge must be neutralized and a second reverse
charge sent in to enable the message to reach the other
end in the manner of the first. Under these conditions
the Atlantic cable might be compared to a giganti:
sponge, which, as it were, must be saturated with water
before enough will drip off to perform the work intended
for it. Imagine a body of this character made to respond
to the influence of a few drops of water. Imagine the
tremendous difficulties in the way of getting a currrent
through the cable so weak in strength that it requires
the finest galvanometers in our possession to indicate its

existence. Prof. Pupin, as we understand, will use an
inductive device situated at various points of the cable
so as to facilitate the proper transmission of these minute
currents. It is certainty a great scientific achievement to
succeed even in a small degree with conditions so un
propititious as those presented at present.

From a purely commercial standpoint it would be
difficult to imagine a more fascinating situation than that

presented by" the practical establishment of a system by
means of which speech could be conveyed across th".

Atlantic and Pacific with the same readiness with which
it is transmitted on land. Not only would the two con-
tinents be more closely united, as far as their financial

commercial and industrial interests are concerned, but
the employment of trans-Atlantic 'phones would lead t)

a more thorough study of language and would establish

between the civilized races on this globe a more intimate

companionship in a social and commercial sense than has
hitherto exited. The marvel of speaking across the At-
lantic will be as great as the transmission of speech by
telegraphic code half a century ago. It is not any more
wonderful than the transmission of signals without wires

or the viewing of the invisible by means of the X rays.

All of Nature's phenomena are wonderful, but in the case

of telephoning through the Atlantic ocean immense dif-

ficulties are met with of a technical character which will

require the mind of a genius to overcome. There is everv

likelihood that with the establishment of a telephonic sys-

tem of a trans-Atlantic nature even the smaller business

houses of New York, Chicago, London and Liverpool

would communicate immediately and directly with each

other and this in itself would lead to importations and
exportations from both countries far surpassing in

volume and importance those of the present hour.

Americans could well feel proud if through one of their

engineers this becomes an accomplished fact. We wish

Prof. Pupin every success.
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entirely illuminated with power drawn from this com Edison Station No. i, corner of Harrison and Charles
pany's plant. The lighting is largely divided up between streets ; Edison Station No. 2, 2364 Wabash avenue ; No.
the Commonwealth Company and the Chicago Edison 3, substation and storage battery station of Edison Corn-

Company. The stations of the Chicago Edison Com- pany, 139 Adams street; Edison Station No. 4, New-
pany, which are more or less associated with those of the berry Library, Oak and Clark streets ; Edison Station

Commonwealth Company, are enumerated as follows: No- $, Market and Washington streets; Station No. 6 is



MAY 26. 1900.] THE ELECTRICAL AGE

'

165

the Edison rotary substation on North avenue ; No. 7 is light interests with the Chicago Echson Company. The

called the Commonwealth Station D of the northern Commonwealth Electric Company controls the rlycl.

district and No. 8 is the Commonwealth transformer Park Thomson-Houston Co., the Englewood Electric

substation; No. 9 are the Commonwealth offices of the Light Co., the Western Light & Power Co., the People's
western distict and Nos. 10, 11 and 12 are stations be Electric Light & Motor Power Co. and the Mutual Elec
longing to the same company associated in the electric trie Light Co. The combination of interests of these two
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great concerns is evinced by the fact that the executive

officers of both corporations are Samuel Insull, presi-

dent; F. S. Gorton, secretary and treasurer; W. M. An-
thony, comptroller, and L. A. Ferguson, general super-

intendent.

In the plan of the Harrison street station, to which ad
ditions have been made, there are now ten vertical triple

expansion triple crank engines. Each engine drives two
multipolar generators operating a three wire system.

This, of course, means a plant of twenty generators ct

the following capacities : twelve of 400 K. W. a piece and

eight of 200 K. W. a piece, making a tatal of 6,400 K. W.
In the boiler room, represented by sketch, are 10 500 H.
P. Heine boilers. A coal conveyor operates when re-

quired and can supply eighty tons per hour. The room
for four extra boilers will be filled in the near future,

making a total boiler battery of fourteen boilers. A main
line runs from the Harrison street station to a substation

at 139 Adams street, which is practically used as a centre

of distribution. In this substation is a large storage bat-

tery plant with a capacity' of 44,800 ampere hours. This

plant, with its various substations, will be viewed with a

great deal of interest by the various delegations of the

convention. Being one of the most modern installations

in the world, it has been the source of study to the best

engineering element in the West. In conclusion it mav
be stated that the Chicago Edison Company was among
the first to undertake the responsibility of supplying

power to other stations through the aid of rotary con-

verters and their accessories.

Iprimarp Batteries.

THE BAINES' PRIMARY BATTERY.
In the gravity battery now in use the electro-motive

force falls off as soon as the battery is set in action, and

it continues to fall steadily until the battery becomes

useless for the purpose of transmitting current on tele-

7////////77////>////7///////

Cross Section of Baines' Primary Battery.

graph, firm alarm, and other high resistance systems.

This loss of E. M. F. is the greatest evil existing in the

fire alarm system, for, although the battery may, to all

appearances', be clean, it fails to work the line just when

it is required to do so. In order to guard against this

danger, the present style of gravity battery has to be con-

tinually cleaned, causing great loss of the zinc electrode

and copper sulphate, and the negative electrode is soon
destroyed, causing the expense of a new one and often,
in trying to get the electrode and refuse out of the jar]
the jar is broken. All of this danger, worry, and expense
is avoided by the use of the Baines battery, for with
ordinary attention the E. M. F. of this battery is constant,
as the negative electrode is at all times in a clean solution]
and as the crystals of copper sulphate are on a grid and
above the negative electrode, the current passing through
the battery decomposes them and sets free its equivalent
of acid.

Owing to the resistance of the refuse, the sulphate of
zinc, etc., in contact with the negative electrode of the
present type of gravity battery, it is seldom that a con-
stant current of more than two-tenths of one ampere can
be maintained for a reasonable time, while the Baines'
battery will give twice this amount of current.
Another disadvantage of the present type of gravity

battery is that, as the battery works, sulphate of zinc forms
and coats the copper electrode with zinc, and this stops
the action of the battery altogether. This cannot occur
with a Baines' battery as long as there is a crystal of cop-
per sulphate on the grid, and is another reason why this
battery is the only one which can be depended upon in

places where the positive action of the battery is" of vital

importance.

Every atom of copper sulphate used in a Baines' bat-
tery does useful work, and there is a continual process of
copper refining going on, metallic copper in a pure an 1

valuable condition remaining on the plate, and the refuse
going to the bottom of the jar.

The advantages of the Baines' battery are

:

First—The current given by the battery is twice that

of the ordinary gravity battery.

Second—The current passing through the battery de-
composes the crystals of copper sulphate and liberates

acid sufficient to keep the E. M. F. of the battery con-
stant.

Third—This battery, with ordinary attention, will not
polarize, as sulphate of zinc cannot pass through the
crystals of copper sulphate to the negative electrode, and
the battery will not fail to act when most needed.
Fourth—The life of a negative electrode is unlimited, as

no copper or refuse is at any time deposited upon it.

Fifth—Every atom of copper sulphate placed in the

battery does useful work.
Sixth—The grid after use is sold for more than cost,

due to the value of the pure copper deposited upon it.

Seventh—Absolute certainty of action at all times.

Eighth—No loss or waste of material.

Ninth—The battery can be taken apart in a few seconds

'without damage to any of the parts.

Tenth—No changes are required in the form of jars,

zincs, or coppers now in use.

The Baines' battery will not only take the place of the

gravity battery now in use in telegraph, fire alarm, and
other high resistance circuits, but it will take the place

of the expensive and troublesome battery nov, used in

electro-plating, charging storage batteries, driving mo-
tors, etc. For further information address Baines' Im-

proved Primary Battery Co., 594 Broadway, N. Y.

BmottQ tbe Societies.

INTERNATIONAL ASSOCIATION OF MUNICI-
PAL ELECTRICIANS.

The executive committee of the International Associa-

tion of Municipal Electricians held a meeting at the Clar-

endon Hotel, Brooklyn, N. Y., May 17, at 10 A. M. The

meeting was presided over by Capt. Wm. Brophy, presi-
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dent of the association, and the following officers and
members of the executive committee were present : Wm.
Brophv. G. F. MacDonald. Adam Bosch, Burt C. McAl-
lister. 'Morris W. Mead, W. Y. Ellett. J. W. Aydon,
F. G. Boyd and F. C. Mason. In the absence of a secre-

tary Mr. F. G. Boyd, of Baltimore, was named as secre-

tary pro tern. The minutes of the last meeting uf the

executive committee were read and approved. It was
then by motion decided that four topics should be se-

lected for discussion at the next meeting at Pittsburg,

Pa.. Sept. 25, 26 and 27. Accordingly the following

topics were selected and assigned: No. 1, "Benefits io

be Derived from Our Association," assigned to Cap 1
.

Wm. Brophy. of Boston ; Xo. 2, ''Contact Points," as-

signed to Frank C. Mason. Superintendent of Brooklyn
police telegraph ; Xo. 3, "Trials and Troubles of Insti-

tuting and Enforcing Municipal Inspection and Con-
trol," assigned to M. G. Canfield. of Grand Rapids,

Mich. ; Xo. 4, "Automatic Fire Alarm Systems," as-

signed to Chas. Burger, of Boston.

It was decided that there shall be two sessions daily,

the morning session to begin at 9 :30 and terminate at 1

P. M., the afternoon session from 2 130 to 5 130 o'clock.

Immediately upon roll call, which shall be the first order

of business upon convening, all members not answering
the roll call shall be recorded as being absent, unless

reasonable excuse be given by such members to the pre-

siding officer. Upon motion it was decided that the

printing and distribution of the reports of the Pittsburg

convention be left in the hands of Mr. M. W. Mead.
The report of ex-President J. W. Aydon, of Wilmington,
Del., was received and approved.

AMERICAN IXSTITUTE OF ELECTRICAL
ENGINEERS.

At the meeting of the Institute held at Philadelphia

last week Prof. Carl Hering, the well-known electrical

engineer, expert and author, was elected president. Mr.
Hering was also recently appointed a member oi the jury

of awards at the Paris Exposition by the U. S. Govern-
ment.

patents.

WEEKLY ELECTRICAL PATENT RECORD.
PATENTS ISSUED MAY 15, 1900.

Conducted by Otto Greenberg. Complete descrip-

tions and drawings of any patent mentioned below will

be sent on receipt of ten cents.

"7)49,491.—Electric Storage Battery. Elmer A. Sperry,

Cleveland, Ohio.

649,526.—Safety Synchronizing Device. John Pear-

son, Minneapolis, Minn.

649,549.—Electric Light System. Harry F. Roach.

St. Louis, Mo.
649,551.—Carbon for Electric Lights. John F. San-

ders, Portland, Ore. The carbon stick has a core com-
posed of resisting material, and a body composed of a

homogeneous mass of carbon material proper and oxide

of magnesium and phosphate of calcium.

649,554.—Electric Switch. Ferdinand Schwcdtmann,.

St. Louis, Mo.
649,586.—Closed Conduit Electric Railroad. Dwight

G. Stoughton, Hartford, Conn.

649,587, 649,588, 649,589, 649,590 and 649,591.—Elec-

tric Clock. Samuel Thrasher, New Haven, Conn.

649,621.—Apparatus for Transmission of Electrical

Energy. Nikola Tesla, New York.
649»653 ancl 649,654.—Battery Compound. Henry

Blumenberg, Jr., New York.

^ 649,699.—System of Motor Control. Carl W. Larson,
Schenectady, N. Y.

649,707.—Electric Meter. William H. Pratt, Lynn,
Mass.

649,726.—Process of Protecting Electric Heating Con-
ductors. William S. Hadaway, Jr., New York.

649,767.—Electric Switch. Frank L. Sessions, Oak
Park, 111.

649,868.—Telephone Exchange System. William D.
Sharky, Philadelphia.

649,893. — Printing - Telegraph. Joseph Stockert,
Kothen, Ger.

IRew JSoofes.

LITERARY NOTE.
A second edition revised and enlarged of Lummis-

Paterson's work on "The Management of Dynamos" will
be issued immediately by the Macmillan Company. The
author has thoroughly revised and brought his work up-
to-date, embodying many suggestions for improvement
which have come to him from various sources. He has
also added a chapter on motors, their construction and
management. There are about ninety cuts illustrating
the text, and the book has been made a very complete,
handy book of theory and practice for the use of me-
chanics, engineers, students and others in charge of dy-
namos.

Business IRews.

SPECIAL EXPORT COLUMN.
TOTAL AMOUNT OF ELECTRICAL EXPORTS
FROM NEW YORK CITY FOR WEEK END-

ING MAY 19, 1900, $166,721.

New York, N. Y., May 19, 1900.—The following were
the exports of electrical material from the port of New
York for the week recently ended

:

Argentine Republic.—33 cases electrical machinery,
$2,216; 180 packages electrical material, $7,973; 18 cases
electrical motors, $2,625.

Antwerp.—20 cases electrical material, $2,828; 11
packages electrical material, $375.

Brazil.—124 cases electrical material, $3,542; 12 pack-
ages electrical machinery, $756.

Bristol.—114 cases electrical machinery, $11,139.
British Guiana.—21 packages electrical material, $867.
British West Indies.— 10 cases electrical material, $146.
Brussels.

—

2 1

/ packages electrical material, $689.
British Possessions in Africa.—45 packages electrical

material, $2,627.

British East Indies.—23 packages electrical materia),

$481 ; 19 packages electrical machinery, $5,510.
Barcelona.—no packages electrical material, $7,751.
Central America.—83 cases electrical material, $831.
Chile.—4 cases electrical material, $58.
Cuba.—96 packages electrical material, $4,023 ; 805

packages electrical machinery, $16,038.
Dunkirk.—2 packages electrical material, $375.
Genoa.-—5 cases electrical material, $1,101 ; 4 cases

electrical material, $427.
Glasgow.—23 packages electrical material, $921.
Havre.—182 packages electrical material, $19,639; 2

cases electrical machinery, $634.
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Hamburg.—50 cases electrical material, $4,800; 1 case

electros, $10; 6 cases electrical machinery, $1,950.
Ipswich.— 121 packages electrical material, $12,502.

Liverpool.-—26 packages electrical material, $1,610; 22

packages electrical material, $1,168.

London.-—166 packages electrical machinery, $5,524;
61 packages electrical material, $3,517; 1 case electrical

instruments, $880; 2 boxes electros, $134.
Margate.—112 packages electrical machinery, $21,127.
Mexico.—43 packages electrical material, $5,088 ; q

packages electrical machinery, $1,050.

Manchester.—2 cases electrical material, $1,200.

Marseilles.— 19 packages electrical material, $1,163.
Peru.—205 packages electrical material, $5,242.
Philippines.— 18 cases electrical machinery, $5,780; 1

case electrical material, $10.

Rotterdam.—4 cases electrical material, $69.
Southampton.—9 cases electrical material, $233.
U. S. Colombia.—9 packages electrical material, $92.

NEW INCORPORATIONS.
Salem, Ore.—The Oregon Light & Power Company,

of Baker City, has been incorporated. Capital, $50,000.
Incorporators : G. Thornberg, W. J. Patterson, J.

Schmitz, W. J. Moorhead.
Albany, N. Y.—The Orange County Gas & Electric

Company was incorporated a few days ago, with a capital

of $300,000, to furnish gas and electricity and steam in

Middletown.
Warren, Mass.—The Warren & Brookfield Electric

Light Company has been chartered. Capital, $55,000.
Incorporators: F. Slater, G. M. Faulkner, T. C. Perkins
Albany, N. Y.—The Huguenot Electric Light, Heat &

Power Company has been incorporated, with a capital of

$50,000, to operate in New Rochelle and adjoining towns.

Republic, Wash.—The Republic Water, Light &
Power Company has been incorporated. Capital, $100,-

000. Incorporators : F. C. Whitney, W. R. Ralston,

both of Republic; W. C. Morris, attorney, Republic.

Oswego, N. Y.—The People's Gas & Electric Com-
pany, of Oswego, has been incorporated. Capital, $450,-

000. Incorporators: H. P. Kernochan, Jr., J. J. Ken-
nedy, both of Albany ; H. Footman, E. N. P. Douley,.

S. Stein, all of Schenectady.

Kenosha, Wis.— It is reported that Milwaukee men,
including A. E. Smith and E. J. Cowdery, of the gao

company, are negotiating for the purchase of all the elec-

tric and gas lighting plants. The Milwaukee men rep-

resent Eastern capitalists.

Camden, N. J.— The West Jersey Electric Company
has been chartered. Capital, $40,000. Incorporators:

R. A. Anderson, of Haddonfield ; D. L. Clever, W. S.

Moslander, both of Camden ; R. A. Sheets, of Westmont

;

J. F. Harned, of Camden.
Baltimore, Md.—The Delaware & Susquehanna Elec-

tric Light & Railway Company, of Cecil County, organ-

ized in Elkton by electing Joseph T. Gove, president;

Carlton Kimble, vice-president, and Alfred B. McVey,
secretary and trasurer. The capital stock of the com-

pany is $100,000.

TELEPHONE CALLS.
Harrisburg, Pa.—The Harrisburg Telephone & Tele-

graph Company has been organized.
'
Tippecanoe, Ohio.—The Tippecanoe Telephone Com-

pany has been incorporated. Capital, $10,000. Incorpo-

rators: J. A. Kerr, J. C. Geyer, E. J. Kerr, S. Perkins,

F. E. Kerr.

Charlotte, N. C—The Raleigh (N. C.) Telephone

Company has been organized, with a capital stock of

$15,000. The company expects to have an exchange of

1,000 telephones.

Norfolk, Va.—The West Norfolk Telephone Company

has been incorporated. Capital, $25,000. Incorporators

:

G. N. Wiel, W. J. Nelms, E. M. Brakton, of Newport
News

; W. J. Carney, C. W. Coleman, H. Kern, Jr., R. L
Raby, of Norfolk.

Plainfield, Ind.—The Plainfield Telephone Company
has been incorporated. Capital, $7,000. Incorporators

:

A. Curtis, W. B. Welsh, A. Ballard, all of Plainfield.
Dubuque, Iowa.—The Dubuque Telephone Company

has been chartered. Capital, $100,000. Incorporators:
V. H. Stevens, R. W. Stewart, J. H. Ellsworth, O. J.
Hager, G. J. Cars, C. A. Beeman, all of Dubuque.

St. Paul, Minn.—The Luverne Telephone Company,
of Luverne, has been incorporated. Capital, $10,000. In-
corporators: E. A. Brown, J. A. Kennicott, A. D. La
Due, V. C Mead, G. W. Millhouse, all of Luverne.

Lawrenceburg, Ind.—The Lawrenceburg, Guilford &
Dover Telephone Company has been chartered. Capital,

$10,000. Incorporators: H. W. Nowlin, W. H. Daw-
son, both of Guilford ; H. Fitch, of Lawrenceburg.

Willmar, Minn.—The Northern Electric Telephone
Company, of Willmar, has been incorporated. Capital,

$30,000. Incorporators: D. N. Tallman, J. Williams,
A. Larson, all of Willmar; J. L. Schoch, C. H. Dirks,
both of New Ulm.

BUSINESS CHANGE.
The Electrical Age, N. Y. City.

Gentlemen :—We beg to advise you of the recent

change in the firm of the Stucky & Heck Electrical

Manufacturing Company, Limited, the undersigned hav-
ing bought the entire interests of the same and as their

successor assumes all assets and liabilities.

There will be no change in the management, which
has been in the hands of the writer since the organization

of the above company and exclusively since Nov. 4, 1898.

We are in a position, as we have been for years past,

to handle all branches of work in our line with facilities

equal to any house in the trade.

Thanking you for past favors and trusting that we may
receive the same in the future, we are,

Yours verv truly,

LOUIS HECK,
Electrical Manufacturing Works.

Mr. Heck further states that they have more orders

on hand than ever before and are working overtime in

order to keep pace with the rush. For the last three

months business has been steadily increasing.

WESTON STANDARD
PORTABLE DIRECT READING

VOLTMETERS
AND

fe, WATTMETERS
For Alternating and Direct

Current Circuits.

The only standard portable in-

strument of the type de-

serving this name.

Write for our Catalogue of

Portable Instruments.

WESTON ELECTRICAL INSTRUMENT CO.,

1 J 4- J 20 William Street, Newark, N. J.

BERLIN. European Weston Electrical Instrument Co. Eltterstrasse No. 88.

LON DON . Elliott Brothers, No. 101 St. Martins Lane.
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fl>ower fov H>ri\>incj Generators.

Seoor Oil Motor Direct Connected to Generator.

THE SECOR OIL MOTOR.

INTRODUCTORY.

The advantages of the gas engine as a prime mover
are well known, but it is equally well understood that

it has limitations which materially detract from its utility.

Among the advantages are fuel efficiency, from four to

five times greater than steam, and a considerable saving

in space, owing to the absence of boilers, as well as a

6aving in cost of attendance. It is the opinion of emi-

nent experts, as for example, Mr. Dugald Clerk, that

the removal of the following limitations would however
be of great advantage to this type of motor: (i) The
gas engine requires a special fuel which is usually costly,

and frequently not obtainable. (2) It is more balky

and uncertain in its performance, and requires more
skill to operate, than the steam engine. (3) In regu-
larity and smoothness of running it is inferior to the

steam engine. These drawbacks have not only hindered
the introduction of the gas engine, but in some notable
instances have caused it to be replaced by the steam
engine. The successful motor must, therefore, retain

ry advantage of the gas engine and must also be
capable of using some low cost fuel that is everywhere

obtainable. It must alwavs be thoroughly reliable in

operation. Further, its mechanism and performance
must equal the best steam engine. The removal of its

defects would render the internal combustion engine
better fitted for universal use than any other existing

motor.
THE SECOR OIL-ELECTRIC GENERATOR.

The installation of isolated electric plants of moderate
size for public or private use is sometimes hindered, if

not entirely prevented, by inability to determine upon
a satisfactory source of power. The Secor oil-electric

sysem of generating electricity for light or power was
developed in response to a demand for a self-contained,

reliable and economical generating system, suitable for

general adoption. The Secor oil-electric generator con-
sists of a single Secor motor directly coupled to a dynamo
by a rigid coupling or a continuous shaft extending
through engine and dynamo. In general appearance the

motor resembles a modern high-grade steam engine.

The mechanical inferiority of gas engines is nowhere
shown as conclusively as when direct coupled to a
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dynamo for the generation of electricity. The ordinary

method is to employ two engines connected to one shaft,

with spring coupling, to a dynamo. When rigid coupling

is attempted, it is found necessary to use three independ-

ent engines connected to a three-throw crank.

Mr. H. E. Conklin, the electric expert, remarks: "I

have never seen the performance of a single cylinder

Secor motor equalled except by steam engines.

A comparison of the cost of 1600 candle power light

for one hour by various methods :

Electric light company's charge, 75 cents.

Gas company's charge 5°

Kerosene oil lamp 2°

Secor electric system 10

The above figures are based upon a charge by the

electric light company of 3-4 of a cent per hour for each 16

candle power incandescent lamp, although more than this

is frequently charged. The cost for gas is based on an

assumption of requiring 5 cubic feet per sixteen candle

power hour at a charge of one dollar per thousand feet.

The kerosene oil is charged at 10 cents per gallon.

Electric illumination has heretofore been costly and

only locally available. The new system reduces its cost

below that of any other known method of artificial light-

ing, and entirely removes the local limitation. The cost

of arc lights in a Secor installation would be almost

nominal, say about one-quarter the cost of incandescent

lighting. No other existing method of generating

electro-motive force combines as many important ad-

vantages as the Secor oil-electric system. It is therefore

the ideal system for public buildings of all kinds, for

churches, benevolent institutions, theatres, factories,

country homes, private residences and flats in the city.

The Commercial Visible Typewriter Co. have made

an examination into the merits of various forms of power,

especially of internal combustion engines of different

kinds, with the result indicated in the followng letter

:

"THE COMMERCIAL VISIBLE TYPEWRITER."

300 Broadway, New York.
New York, April 7, 1900.

The General Power Co.,

Ft. 43d St., Brooklyn, N. Y.

:

Gentlemen

:

We are in the market for an engine and have exam-

ined very carefully the various makes which have been

offered for sale. Our Supt., who has had this matter

in charge, reports to us that your engine supplies a

want which heretofore has never been met in a gas or

oil engine. One great point that attracted us was that

while there are about one hundred manufacturers of

gas engines in the world, not one of them use their own
engine as motive power, but use steam, while in contrast

your factory is run by your own engine. We therefore

feel that it must have some point of merit that is lacking

in the other makes on the market, and after carefully

examining same, we feel that we are not wrong in the

conclusion we drew.

Will you please quote your lowest price on a thirty

horse power engine similar to the one you are running?

Yours very truly,

Commercial Visible Typewriter Co.

Dictated to G. H. (Signed) Wm. B. Baldwin.

From Lee's "American Automobile," 1900.

(Laird & Lee, Chicago, Publishers.)

Among the American kerosene motors, the Secor may
be given as an example of latest construction. It was

first perfected with a view of furnishing a cheap, con-

venient and absolutely uniform motive power for driv-

ing dynamos in isolated electric plants, and, this being
accomplished, has been adapted to automobile purposes,
the requirements for carriage use consisting mainly in

new means for the suppression of vibration, which pre-
sents a more difficult problem when the motor is carried
on a movable support than when it is used for stationary
work. The stresses to be balanced are those caused by
the expansion of the gases against the cylinder walls,

those due to the change from the reciprocating motion
of the piston to the rotary motion of the shaft, and those
due to centrifugal effect. This adaptation is said to

have been successfully consummated in the latter part
of 1899.
The principle of the stationary motor has been de-

scribed in American Machinist, with reference to the

diagram herewith produced, Fig. 35, in part as follows:

"From the fuel tank, A, having the emptying cock,

U, the oil descends through a curved pipe, B, and the

valve, C, which is governed by the float, B, to the

constant-level tank V. The object so far is to obtain
a constant gravity head for the flow of fuel, which next
descends through the best pipe, E E, to the fuel admis-
sion valve, F, whence it flows downward through the

brass-cased glass sight-tube, H, into the air-admission
bend, I. The air admission to the cylinder is controlled

first by a butterfly valve, not shown, but placed in the

vertical air-admission pipe, through which air is sucked
downward by the action of the engine piston.

"Next below the butterfly valve is a bored seat, in

which is placed a segmental rocking valve, L, which is

under control of the governor, and is the effective mem-
ber of the air-admission controlling mechanism. The
valve, F, is controlled by the rod, K, pivoted to a lever

on the horizontal actuating arm, M, of the valve, L. The
governor rod, N, is pivoted to the right-hand end of

M. This makes a single governor rod control both the

oil admission and the air admission. To provide an
independent adjustment of the volume of either the air

or fuel admitted, a micrometer adjustment is provided at

G for the oil valve, F, and at M for the air valve, so

that precisely such relative volumes of air and oil can
be delivered together as are required to form a perfectly

combustible mixture.

"The action of the governor is thus made to deliver

the same proportionate combination for every charge,

the regulation being effected by increasing or decreasing
the volume of this mixture for a single cylinder charge.

Throttling the total volume of the charge very rapidly

reduces the cylinder pressure produced by the firing of

the charge, although every charge, no matter what its

bulk may be, is perfectly burned. Under these circum-
stances the governor action is very prompt. The Secor
motor is believed to be the first to place both the fuel

admission and the air admission under control of the

governor.
"Referring again to the diagram, J is the admission

valve, operated through the rod, R, from a cam of the

usual type employed in explosion motors working on
the Ottocycle. The rod, S, is similarly operated and
drives the exhaust valve, P, which opens communication
between the cylinder and the exhaust pipe,T, leading

into the open air.

"The ignition is electric. The current from six cells

of battery is led through a Rhumkorff coil to a jump-
spark igniter, screwed into the top cover of the com-
pression chamber.
"The Secor motor is water-jacketed, compression

chamber and cylinder both, and the engine is remarkably
cool when in operation."

Editor's Note.—The diagram referred to above will

be reproduced in a later issue of the AGE.
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Conventions.

TWENTY-THIRD ANNUAL CONVENTION OF
THE NATIONAL ELECTRIC LIGHT

ASSOCIATION.

The twenty-third annual convention of the National

Electric Light Association was opened at n A. M. on

Tuesday. May 22d, by President S. T. Carries, and viewed

from the standpoint 'of attendance, papers read and the

good fellowship which prevailed throughout the entire

meeting was about the most successful effort the associ-

ation has ever made.
ADDRESS OF PRESIDENT CARNES.

In opening the session of the twenty-third convention.

I congratulate you upon meeting again for the fourth

time in the great city of Chicago, for aside from the

natural advantages of these regular meetings for the

discussion of the various practical questions that most

deeplv interest us and for the' further advantage of ab-

sorbing the ideas and practices of the most advanced and

scientific workers in this most wonderful branch of mod-

ern science, we have here in this great city these most

advanced workings and up-to-date practices practically

illustrated in a manner most satisfactory to the inquiring

mind of the average central-station manager, who, in the

majority of cases, perhaps, holds his positon, not for his

original knowledge of the science, but for his ability to

utilize this knowledge so absorbed for the benefit of his

stockholders, whose investments are made solely with the

view of the returns

I am sensible of the contrast between this session and

your previous ones, and especially the twenty-first and

twenty-second, just preceding, when we were presided

over by gentlemen of marked ability and scientific attain-

ments.' and whose opinions carried all that weight and

value to which their own eminent success entitled them,

while your present presiding officer represents that class

of smaller central-station managers, who while in some
sort veterans in the business management, are yet neo-

phytes in the science

I appreciate to the fullest the compliment of being

placed at the head of this organization, notwithstanding

the fact that I accepted the honor as one to my section

of the country, the South, and not to myself individually,

for I am fully cognizant of my inability to reflect any

credit upon the organization which has already obtained

such a high standard. My case is not so exaggerated,

perhaps, but it reminds me of the story of the country

boy whose father took him to the city for the first time.

He explained to this boy that there was a great difference

between the manners and customs of the people of the

metropolis and those in the rural districts, and that while

he must see and hear all that passed, he must refrain

from talking or engaging in conversation, for fear it

might be discovered that he was a green country fool.

The boy, fully impressed with this advice, resolved to fol-

low it implicitly. A good-natured city gentleman, ob-

serving the verdant hue of this somewhat remarkable
looking young provincial, was curious to know some-
thing of his origin and history, and undertook to engage
him in conversation. He applied a number of questions,

and while the boy looked rather intelligently at him, he
made no answer. Then the man asked him, "Are you
deaf and'dumb?" The boy shook his head, but answered
not a word. "Then you must be a fool," said the man.
"There, now, dad," cried the boy, "they have found me
out already, and I never opened my mouth."
Your indiscreet indulgence in this compliment, at

the expense of your better judgment, constrains me to

confess that I became sufficiently inoculated with that

same unaccountable nerve to entertain seriously the idea

of making an effort to deprive you of the advantages of

meeting in Chicago, by calling this session in my own
city of Memphis, with naught to recommend it but its

natural southern hospitality, warm as its summer sun,

genuine as its native corn juice, and as refreshing as its

world-renowned mint—the combination of which has the

happy tendency to produce an absolutely irresistible

power factor in the establishment of fraternal affection

and brotherly love. A more mature reflection, however,
convinced me that I would have to deprive myself of

showing you the livest city in the South, by consulting
your better interests and coming to Chicago, as origin-

ally intended. In this, I am sure, we have lost nothing,
for I find that the wide-awake, up-to-date, progressive,

whole-souled, all-around good fellows of the electrical

James Blake Cahoon, of Syracuse, N. Y., President, National

Electric Light Association. {Reproduced th ough cour-

tesy of the "Electrical Review'.")

fraternity here have, with their usual enterprise and ac-

customed hospitality, made every provision for our en-

tertainment and pleasure ; and when the programme is

announced I predict that the power factor of good fellow-

ship will be so fully established with the same high effi-

ciency which has always characterized this famous city

that we wil be unanimous in offering the least possible

resistance.

Believing that the papers, which have been prepared
by several gentlemen in response to urgent request, will

cover subjects of most interest to the greatest number
present, I refrain from offering any further recommen-
dations than a careful consideration and a free discussion

of them.
I now declare this convention formally opened.

LIEUTENANT J. B. CAHOON, PRESIDENT NA-
TIONAL ELECTRIC LIGHT ASSOCIATION.
James Blake Cahoon of Syracuse, N. Y., the new pres-

ident of the National Electric Light Association gradu-
ated from the United States Naval Academy at Annapolis
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in 1879. He served on the U. S. S. Vandalia on the

North Atlantic station until 1881 and was afterward

transferred to the U. S. S. Brooklyn, on the South At-

lantic station, where he served until 1884, taking part in

the Transit-of-Venus expedition in Patagonia in 1882.

He received further technical training in the United

States Torpedo School, from which he graduated in 1885.

He was one of five selected to take a post-graduate course

at that school in electricity. During this time Lieutenant

Cahoon suffered such a serious injury to the sight of his

right eye while conducting searchlight experiments that

he was ultimately, in 1889, impelled to retire from the

service.

In the latter part of the year last mentioned Lieutenant

Cahoon became connected with the Thomson-Houston
Electric Company as manager of the expert department.

He retained this connection with the company for five

years, and at the same time was also successively en-

gineer-in-charge at the Lynn (Mass.) works and of the

railway, marine and special-production departments, per-

fecting the reorganization of these departments and plac-

ing them on a working basis. Subsequently he became
engineer for the local companies' committee, having en-

gineering charge of the local lighting companies in which
the General Electric Company (into which the Thomson-
Houston Company had meantime become merged) held

a controlling interest.

Lieutenant Cahoon left the General Electric Company
in May, 1895, to become general manager of the electric

light, gas, water and street railway companies in Elmira,

N. Y. More recently Lieutenant Cahoon has taken up
engineering work while still retaining an interest in

central-station properties. He was selected to design

and build a 4,000-horse power plant at Syracuse. How-
ever, this plan was given up upon the purchase of the

existing electric light company's property by the syndi-

cate with which the subject of this sketch was connected.

Mr. Cahoon is now located in Syracuse as a consulting

engineer and is also vice-president of the Oneida Light
and Power Company. In addition, he is taking up the

management of lighting properties. He is a veteran of

the Spanish-American war and is a member of the Mili-

tary Order of Foreign Wars, the American Society of

Mechanical Engineers and the American Institute of

Electrical Engineers.

Professor Matthews first acknowledges the valua-
ble assistance rendered by six senior students of the

School of Electrical Engineering at Purdue University,
Messrs. G. H. Kelsay, A. B. Golden, L. W. Cromwell, 6.
F. Slimp, P. B. Sawyer and C. Branigan. He then goes
into a detailed description of the methods and devices

perfected by him to minimize the errors and uncertain-
ties arising in arc light photometry. The most unique
of these is the adoption of two mirrors, instead of one,

to direct the light from the source of the photometer.
These mirrors are placed on opposite sides of the arc,

and, as a result, the illumination of the photometer disk

is rendered fairly uniform. Thus the fluctuations, so

troublesome when measurements are made in the usual
way, with a single mirror, are greatly reduced. The
color difference is also lessened by the use of a rotating
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PHOTOMETRIC VALUES OF ARC LAMPS.

ABSTRACT OF REPORT OF THE COMMITTEE
TO INVESTIGATE THE PHOTOMETRIC

VALUES OF ARC LAMPS.

The tests outlined by the committee are of a very
extensive character, and, should they be carried to a

finish, a store of useful data will be given to the electrical

engineering profession. Arc lamp manufacturers and
manufacturers of carbons throughout the country have
come to the assistance of the committee, and the report

mentions receipt of apparatus from the Adams-Bagnall
Electric Company, Helois-Upton Company, Manhattan
General Construction Company, General Electric Com-
pany, Jandus Electric Company, General Incandescent
Arc Lamp Company, J. C. Toerring Company, Sterling

Arc Lamp Company, Lea Manufacturing Company,
Standard Thermometer and Electric Company, Schiff,

Jordan & Co., Hugo Reisinger and the National Carbon
Company.

After a report on the moneys expended in the progress
of this work and an acknowledgment of the generosity
of the members of the association who have contributed
to the arc light fund, there follows a letter from Professor
Goldsborough, in which he outlines the scope of the

tests and transmits the report of Professor C. P. Mat-
thews, photometrist for the committee.
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Fig. 1. Photometric Vulue.s of Arc Lamps.

sectored disk of very small aperture. This diminishes

the apparent illumination of both sides of the photo-

metric field to a point where the color difference ceases

to be troublesome. Another device for lessening the

labor of the proces and also the retinal fatigue is the

recording drum. This has been already described, but

in these tests it has been used with an electromagnetic

recorder, which somewhat enhances its usefulness. To
test the efficacy of this combination of devices in elimin-

ating errors peculiar both to the source and to the method
readings were made by a number of observers. These
measurements, which show a very satisfactory agreement,
demonstrate that the end sought has been accomplished
and that personal and other errors are not greatly in ex-

cess of those met with in the photometry of steady and
monochromatic sources.
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ceived and covered such subjects as "Alternating Current

Generators," by H. G. Reist; a paper by Prof. W. L.

Robb on "Series Enclosed Alternating Arc Lighting,

etc.," and others of the same high standard.

CORONOIDAL EFFECTS AT THE RECENT

ECLIPSE OF THE SUN.

Prof. M. I. Pupin read a paper before the National

Academy of Sciences in Washington, April 22d, 1892,

entitled "Electrical Discharges Through Poor Vacua
and Coronoidal Discharges." The value of this paper

has shown itself by the increasing interest taken in sub-

sequent years in its unique contents. The question fre-

quently asked by men of scientific accomplishments and
which is to-day, in view of the recent eclipse, of even

deeper interest than before, that question we say, is what
is the nature of the corona? Prof. Pupin, in the above
mentioned article, makes the following statement: "The
fact that electrical discharges in poor vacua resemble in

many characteristic details the appearance and behavior

of the solar corona attaches additional interest and im-

portance to that class of experimental investigations

which are pointed out only in this paper." In other

words, it seems that the physical characteristcis of the

corona as they appear to scientists in the various astron-

omical observatories have so far been beyond logical

explanation. This mysterious halo of light seen around
the sun during a total eclipse was first described in 1706.

As years rolled by other observations were made at in-

tervals to be noted by the dates 171 5, 1724, 1778, 1806,

and finally, in 1842, Arie and Arago gave it their par-

ticular attention. The radiating streaks often occupy
a curious position and the length of them frequently ex-
ceeds 4,000,000 miles. Profs. Young, Langley, Abbe
and Newcomb have observed the enormous scope of the
solar nimbus and in 1868, 1871 and 1878 accurate sketch-

es were made of this remarkable phenomenon.

CONVENTION OF THE NATIONAL ELECTRIC

LIGHT ASSOCIATION.

The successful ending of the convention of the National
Electric Light Association, though expected, was a
source of great satisfaction to the delegates. The grow-
ing interest taken in these annual meetings is shown
by the increasing number of attendants and the co-oper-
ation met with from the municipal officials. The National
Electric Light Association has become an organization
of more than technical, scientific or industrial import-
ance. It represents vast interests which, co-ordinated for
mutual advancement, assist not only in the develop-
ment of electric lighting throughout the United States,
but in improving and devising new ways for the further
extension of the various systems, with an eye to increas-
ing cheapness and convenience. The papers read by the
various engineers gave proof that the evolutionary pro-
cess is still rapidly going on in the field of electric light-
ing and all that relateas to it. A closer examination
has been made each year of the requirements imposed
upon station managers and electric light specialists and
in all respects it is now evident that special training of
the highest order is required to prepare, and fit a man
for the responsibilities of this branch of the profession.
The papers read by the various engineers were well re-

The various experiments performed by Prof. Pupin
in relation to this gigantic solar manifestation should
have considerable influence in leading to a belief in its

electrical nature. An artificial corona has been produced
by electrical means which is, in many respects, identical
in appearance with that actually observed during eclipses.

The author of the paper states, in reference to one of the
experiments, illustrated in past issues of The Electrical
Age

: "The discharge started in the form of four large
streamers, together with a very large number of short
luminous jets, which were more or less uniformly dis-

tributed over the sphere. In consequence of these jets
the appearance of the sphere reminded one very much of
the granular structure of the sun's disk as revealed by
Rutherford's, Janssen's and Vogel's photographs of the
sun. Very luminous spots appeared from time to time
at several points of the surface, which reminded one very
much of the sun's faculae." This presumption, borne out
by experiment, that the corona of the sun is an electrical
phenomenon seems to be much more satisfactory than
any ordinary physical explanation. There are tremen-
dous influences at work on the surface of the solar sphere
and they are of such a character that the earth in some
mysterious way responds to them. It is not necessary
to refer to the aurora borealis and aurora australis and
their unusual brilliancy at a time coincident with mag-
netic storms, the appearance of sunspots every eleven
years and in the increasing magnitude of the corona.
Coincidents are not generally admitted to possess value
by scientists, but the continued repetition of them cer-
tainly calls for a further examination of this remarkable
phenomenon along the lines indicated by Prof. Pupin.
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Reference to Fig. I will show the disposition of the

apparatus, as used in these tests.

The two mirrors (M) (M') are mounted at the ex-

tremities of iron arms and are suitably counterbalanced,

as shown. The arc is fixed in the center of rotation at

(a), and light is incident upon the photometer disk at (c),

by the two paths shown in dotted lines, direct light from

the arc being cut out by a screen not shown in the figure.

This plan necessitates a fixed photometer (P), and, in

order that the variable illumination may be produced <o

balance that due to the arc, a cord and windlass (W) are

arranged, permitting the observer to move with facility

the secondary standard (S), which is an incandescent

lamp.
At (D) is shown a long wooden cylinder, upon which

is wrapped the paper to receive the records of the test.

These records are made by an electro-magntic device (R),

which punctures the paper whenever an electric circuit

is closed at the button (B).

The observer, seated before the photometer, in a close-

ly screened enclosure, operating with one hand the wind-

lass, and with the other the push-button, is enabled to

take settings with relatively great rapidity and accuracy.

At a point 200 centimeters to the right of the photometer

disk, a reserve standard is mounted on an arm, which

may be swung into a position in line with the bar. This

reserve standard was carefully evaluated once for all in

terms of the Hefner lamp. To determine the intensity

of the secondary standard (S), it is only necessary to turn

the reserve into position, and record a series of readings

in the same way as for the arc. This operation is carried

out at the end of each test, or more frequently, if any

change has been made in the temporary standard. Thus,

it will be seen that, should the lamp under test be found

particularly weak at certain angles, the limit of the bar

might be reached in the attempt to get a sitting. In

such a case, it is necessary to stop down the temporary

standard, and to again refer it to the reserve. It ma>
be added that the reserve is never allowed to burn more

than a few minutes, and cannot possibly deteriorate

under such conditions of use.

With this disposition of the mirrors, the angle of in-

cidence at the photometer disk is constant. In Fig. 1

this angle is shown at more than twice its actual value,

in order to reduce the length of the drawing. The real

value of this angle was 5 degrees, 54 minutes. To make
a correction for this lack of normal incidence would mean
the divison of the intersities as found by the cosine of

5 degrees 54 minutes, or 0.9947. Failure to do this in-

troduces an error of about one-half of one per cent.,

which is clearly negligible in work of this character.

It is, of course, necessary in testing sources with large

globes or shades to use mirrors of size such that the globe

or shade may be seen in its entirety when the eye is

placed at the point (c), Fig. 1 ; and it is further necessary

that the distance (abc) should be large.

It is important to note that the double-mirror method,

while enormously diminishing the fluctuaton due to

wandering of the arc, can have no effect on such fluctu-

ations as are due to variations in length of the arc, or

to variations in the current.

(To be continued.)

GAS ENGINES FOR ELECTRIC CENTRAL STA-
TIONS.

By Alton D. Adams.

The great importance to central stations of a satisfac-

tory distribution for their large heat product, as well as

for their small electric product, is now more generally

felt than formerly, and on the solution of this problem
must depend the ability of central stations to displace

isolated plants. Unfortunately for the cause of heat dis-

tribution, if not for that of central station revenue, the
present tendency is to remove electric generating sta-

tions so far from their service areas that the distribution
of their heat from exhaust becomes entirely impractica-
ble. This tendency is especially marked in large cities

where the demand for heat is the greatest and large iso-

lated plants are most numerous.
If central stations are to sell the greater portion of the

heat as well as the electric energy that they derive from
coal and thus reach a position where they can seriously

compete with large isolated plants in the supply of light,

heat and power, it seems certain that the electric genera-
tor and its driving engine must be moved back to the

vicinity of the area to be served. The many objections

to a number of steam plants scattered over a thickly

populated territory, as to fuel and water supply, removal
of ashes, value of ground area occupied, smaller econ-
omy of power production as to coal, and the increased la-

bor attendance, all have their weight; but the isolated

plant, though hampered in all of these respects, still

wins, in competition with central stations that distribute

as electric current only 10 per cent, of the energy in coal.

Happily, however, it is not necessary to bring boilers

and a complete steam equipment to the electric generat-

ing station. The steam engine' must be quite close to its

boiler, for economical results, but gas engines may be
located some miles from plants where the gas is pro-

duced without serious effect on the economy of power
production. Electric generating stations driven by gas
engines are especially suited to crowded areas by rea-

son of the relatively small amount of room that they re-

quire. The problem of transportation for coal and ashes

is absent with them, and the only water required is that

for cooling engine cylinders, this water being cooled and
subject to loss only by evaporation.

Owing to the ease with which gas is transmitted
through pipes, the plant for its production may be locat-

ed where all of the possible economies as to transporta-

tion, water and the labor of operation may be practiced,

and such a plant may supply electric generating stations

over a very large area. The efficiency of gas engines,

which ranges from 20 per cent, in small engines to

25 per cent, in large sizes, allows a delivery of from one-
third to two-thirds more electric energy for the same coal

consumption than does the steam engine with its effici-

ency of 15 per cent. Having made this positive gain of
efficiency in the production of electric, energy, the gas
engine delivers the remaining heat from its internal com-
bustion in a form that can be readily untilized. For gas
ngines of medium size the distribution of heat may be

fairly taken as :—delivered work, 20 per cent. ; conduc-
tion and radiation, 10 per cent.; jacket-water, 40 per

cent., and exhaust-gases, 30 per cent, of the total heat

produced by the gas consumed.
The temperature of the jacket-water may well be about

150 degrees Fahr., and that of the exhaust gases 700 de-

grees Fahr. These hot exhaust gases can readily be

used to raise the temperature of the water from the cy-

linder jacket to 212 degrees or even a higher point, and
thus fit the water for heating purposes as well as can be
done with exhaust steam. This hot water may be pump-
ed through a system of hot water mains for general heat-

ing purposes, the return flow passing again to the cylin-

der jackets and the coils exposed to the exhaust gases.

—

Cassier's Magazine.

Pomona, Cal.-—The Sierra Power Company has been
incorporated with a capital stock of $75,000, of which

$58,500 has been subscribed. Directors: C. G. Baldwin,,

J. Albert Dole, B. S. Nichols, A. W. Burt and A. P.

Nichols.
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patents.

WEEKLY ELECTRICAL PATENT RECORD.
PATENTS ISSUED MAY 22, 1900.

Conducted by Otto Greenberg. Complete descrip-

tions and drawings of any patent mentioned below will

be sent on receipt of ten cents.

649,917.—Electric shampoo apparatus. Henry G.

Doerch and David W. Cranston. Nyack, N. Y.

649.922.—Apparatus for electrically lighting lamps;

Henrv C. Farquharson. New York, N. Y.

649'.927.—Rheostat ; Carl Flohr, Berlin, and Remhard

Dietz. Coswig, Germany.

649.933.—Electric releasing device for shutters
;
James

Hueston, New York, N. Y.

649,942.—Synchronizer for electric machines; Carl J.

A. Mishalke, Charlottenberg, Germany.
649.950.—Batterv-plate ;

James K. Pumpelly, Chicago,

111.

649,959.—Signal for trunk lines of telephone systems

;

Charles E. Scribner, Chicago, 111.

649,972.—Electric motor controlling device; Thomas
S. Watson, Milwaukee, Wis.

649,974.—Dynamo engine ; Marcy L. Whitfield, Mem-
phis, Tenn.

649,976.—Electric incandescent lamp ; Jacob Atherton,

London, England.

649,989.—System of electric distribution for electric

railways; Fedor R. Koss, Charlottenburg, Germany.

649,990.—Underground electric railway system
; John

B. Larkin, Pittsburg, Pa.

649,994.—Automatic circuit closing telegraph key;

Louis F. Ritchie, Elwyn, Pa.

649,998.—Element for storage batteries; Elmer A.

Sperry, Cleveland, O.
650,010.—Electric switch; Jesse B. Heller, Philadel-

phia, Pa.

650,014.—Electric motocycle; Isidor Kitsee, Philadel-

phia, Pa.

650,015.—Electric welding; Eugene Lagrange and

Paul Hoho, Brussels, Belgium.

650,030.—Apparatus for operating contacts for elec-

tric traction; Arthur Ballance and Samuel A. Jefferson,

Hull, England.
650,051.—Electroplanting apparatus; Louis Potthof,

New York, N. Y.
650,057.—Controller for electric circuits ; Abraham L.

Waters, San Francisco, Cal.

650,062.—Thermo-electric pile ; Lucien Gottscho,

Charlottenburg, Germany.
650,090.—Electric ear trumpet ; Frances MacDamel,

New York, N. Y.

650,094.—Track and conduit construction for under-

ground electric street railways, John H. Robertson, New
York, N. Y.

650,096.—Recorder for rapid automatic telegraphy;

Carl F. Rodde, Berlin, Germany.
650,109.—Apparatus employed in wireless telegraphy;

Guglielmo, Marconi, London, England.

650,113.—Insulating coupling; Louis McCarthy, Bos-

ton, Mass.
650,115.—Insulating coupling for electric wire con-

duits ; Gardner W. Prouty, Littleton, Mass.

650,119.—Electric switch; Edward J. Wade, London,
England.

650,123.—Contact device for electric railways ; William

M. Brown, Johnstown, Pa.

650,124.—Electric metal working apparatus; Clyde

Coleman, Chicago, 111.

650,141.—Static induction generator; Rome, Wagner,
Chicago, 111.

650,172.—Telegraphic sounder; Allen A. Dittmar,

Jersey City, N. J.

650,196.—Switch for electric motors; Gustav A. Schol-

ler, Mulheim-on-the-Ruhr, Germany.
650,219.—Storage cell; Fred W. Barhoff, Hartford, Ct.

650,246.—Armature for dynamo electric machines

;

Gustavos Heidel, St. Louis, Mo.
650,247.—Electrode for secondary batteries ; Franz

Heimel, Vienna, Austria-Hungary.

650,255.—Space telegraphy; Isidor Kitsee, Philadel-

phia, Pa..

650,258.—Accumulator plate; Wilhelm Majert, Gru-
nau, Germany.

650,274.—Voltaic battery operated with fused mater-
ials ; William S. Rawson, London, England.

650,275.—Electric light dimmer; Henry A. Reeve,
New York, N. Y.

650,305.—Composition for exciting fluid for electrical

batteries ; Frank J. Curtis, Everett, Mass.

650,358.—Fire alarm telegraph apparatus ; William H.
Kirnan, Bayonne, N. J.

^Business IRews.

SPECIAL EXPORT COLUMN.
TOTAL AMOUNT OF ELECTRICAL EXPORTS
FROM NEW YORK CITY FOR THE WEEK

ENDING MAY 26, 1900, $168,867.
New York, N. Y., May 26, 1900.—The following were
the exports of electrical material, and kindred lines, from
the port of New York for the week just ended

:

Antwerp.—27 cases electrical material, $4,384
Amsterdam.— 1 case electros, $15.
British East Indies.— 10 cases electric motors, $823.
Brussels.—59 packages electrical material, $2,647.
British West Indies.—13 packages electrical material,

$504.
Bristol.—3 packages electrical material, $350.
Bologna.—5 packages electrical material, $125.
Bradford.—10 packages electrical material, $1,188.

Chili.—55 packages electrical material, $2,731.
Central America.— 1 case electrical material, $10.
Cuba.— 17 boxes electrical material, $630.
Darlington.— 1 case electrical material, $165.
Genoa.— 18 packages electrical material, $6,505.
Glasgow.—20 cases electrical material, $1,002; 1 case

electros, $10.

Garran.—6 cases electrical material, $300.
Havre.— 17 cases electrical machinery, $9,025; 147

packages electrical material, $26,964.
Hamburg.—80 packages electrical material, $10,184;

1 case electros, $20.

Liverpool.— 14 cases electrical material, $598; 1 case
electros, $40.

Lisbon.—652 packages electrical material, $8,703
London.—34 cases electrical material, $1,578; 240

packages electrical machinery, $26,622 ; 1 box electros,

$19.
Mexico.— 15 packages electrical machinery, $533; 63

packages electrical material, $2,353.
Madrid.—2 cases electros, $74.
Manchester.—6 cases electrical machinery, $3,415.
Naples.—62 packages electrical material, $17,118.
New Zealand.— 10 cases electrical material, $159.
'Odessa.—7 packages electrical material, $607.
Porto Rico.—36 packages electrical material, $360.
Peru.—511 packages electrical material, $32,254.
Riga.—6 cases electrical material, $1,500.
San Domingo.—399 packages electrical material,

$4,187.
Stockholm.— 1 case electrical material, $110.
Southampton.—19 cases electrical material, $642 ; 1

case electros, $15.
U. S. Colombia.—6 cases electrical material, $200.
Venezuela.—13 packages electrical material, $157.
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NEW INCORPORATIONS.
Auburn, N. Y.—The Citizen's Light and Power Co.,

of Auburn, has been incorporated ; capital $30,000. Di-
rectors : G. B. Leonard, F. T. Pierson, T. H. Mather, and
C. D. Beebe ,of Syracuse.

Chicago, 111.—The Zenith Electric Light Co. has been
formed; capital $15,000; furnishing electric light and
power. Incorporators : C. W. Buckley, Lewis J. Osborn,
William G. Husband.
Mound City, III—The Mound City Water, Light,

Power, Hat and Manufacturing Company, of Mound
City, has been chartered ; capital stock $60,000 ; incor-

porators : A. J. Dougherty, G. J. Murphy and L. D.
Stophlet.

Waterville, Me.—The Federal Wire Co. has been or-

ganized in Waterville with a capital stock of $150,000.
The officers are: President, D. A. Proctor; clerk and
treasurer, C. W. Davis. Wire cables and other electrical

apparatus will be manufactured.
West Orange, N. J.—The Edison Manufacturing Co.

has ben incorporated. Principal office, Lakeside ave.,

West Orange, N. J. ; object, manufacture electrical ap-
paratus ; capital, $500,000. Incorporators : John E.

Helm, Edward H. Duryee, Howard W. Hayes.
Trenton, N. J.—The Welsbach Company was incor-

porated in the office of the Secretary of State recently,

with a capital stock of $3,500,000. The company is to

furnish light, heat and power. The incorporators are :

F. H. Morris, of Philadelphia; John W. Develin, of

Gloucester City, and E. Smalling, of Philadelphia.

Los Angeles, Cal.—The Excelsior Company has been
incorporated with a capital stock of $150,000, divided in-

to 1,500,000 shares, which amount has been fully sub-

scribed. Los Angeles will be the company's principal

place of business. The directors are : C. A. Hooper,
George W. Hooper, D. C. Henry, San Francisco ; R.

P. Winters, Riverside; F. L. Morgan, F. B. Crosier, and
Sheldon Borden, Los Angeles.

Johnstown, N. Y.—The Fulton County Gas and Elec-

tric Company, with a capitalization of $1,500,000, to man-
ufacture and supply gas and electricity for lighting the

streets and public and private buildings of Gloversville

and Johnstown, Fulton County, has filed articles of in-

corporation with the Secretary of State of New York.
The directors are : George E. Spencer, of Brooklyn

;

John B. Summerfield, Armitage Mathews and Henry C.

Everdell, of New York City ; and James C. Young, of

Jersey City. The company will also carry on operations

in other towns of Fulton County. The capital stock is

to consist of 15,000 shares at $100 each.

STREET RAILWAY NEWS.
Winnebago, Wis.—Articles of organization of the

Winnebago Traction Company have been filed with the

register of deeds. The capital stock is placed at $650,-

000, divided into 6,500 shares at $100 a share. The in-

corporators are: H. I. Weed, M. H. Eaton and G. W.
Athearn. The Winnebago Traction Company is the

same as the Citizens' Traction Company, only the name
has been changed since the Emerson-McMillen Company
absorbed the property some time ago.

Grand Rapids, Mich.—A new suburban company has
ben formally incorporated under the name Grand Rapids,

Spring Lake & Grand Haven Rapid Transit Company.
The company is chartered for 30 years with a capital

stock of $500,000, divided into 5,000 shares. The amount
of stock paid in is $16,000, being about $500 per mile for

the full length of the road. The stockholders are as fol-

lows : Justin R. Whitney, St. Clair, Mich. ; George W.
Carman, Marine City, Mich. ; Seward L. Merriam, De-
troit; Ithiel J. Cilley, Grand Rapids; Earl O. Cilley,

Charles O. Smedley, Byron E. Parks.

Newark, N. Y.—The Newark-Marion Electric Rail-

way Company has filed articles of incorporation in the

office of the Secretary of State at Albany. The companay
has a capital stock of $100,000. The road is to be eight

miles in length, with terminals at the villages of Newark
and Marion. The directors are: Ernest V. Pierson,
Frank D. Burgess, William H. Nicholoy and William
H. Kelly, of Newark; Caleb L. B. Tylee, William C.
Snow and Clinton N. Tylee, of Penn Yan ; Henry R.
Sill, of Bluff Point, and C. H. Scutt, of Marion. Work
on the road will be commenced at once. It will be con-
structed to accommodate both freight and passenger
traffic.

Olympia, Wash.—Articles of incorporation of the
Seattle General Railway Company have been filed in the
Secretary of State's office.

J. M. Frink, George F.
Meacham, E. P. Tremper and W. H. White are the in-
corporators, and the capital stock is $250,000, divided
into 2,500 shares of $100 each. The objects of the new
incorporation are set forth as follows : To acquire, con-
struct, equip, own and operate street railways within the
State of Washington, with the right to operate the same
by steam power, electricity or cable traction ; to sell light,
heat and power; to engage in the steamboat business,
etc. The principal place of business is to be Seattle.

TELEPHONE CALLS.
Trenton, N. J.—The American Electric Telephone Co.

has been incorporated in Trenton with an authorized
capital of $3,000,000. The company is empowered to
manufacture telephones and other electric appliances. Of
the capital $1,000,000 is preferred with six per cent non-
cumulative dividends. The incorporators are Barnett
R. Rugles, Henry M. Haveland, of New York, and
James C. Young, Jersey City.

NEW YORK NOTES.
B. BLUM, dealer in all kinds of electrical machinery

and supplies, has moved to No. 141 Libertv street.

EDWARD R. KNOWLES, C. E, E. E., has opened
up offices at No. 136 Liberty street since May first.

He is an expert electrical engineer and electrical power
specialist, and was formerly with the Sprague Electric
Company. Mr. Kuowles was also with the General
Electric Company, constructing and designing.
FRANK MOSSBERG, of the U. S. Automobile

Company, of Attleboro, Mass., was in town last week
looking over the field.

CHARLES McLAUGHLIN, president and manager
of J. H. Bunnell & Co., Park Place, the noted manu-
facturers of telegraph and electrical supplies has re-

turned, much invigorated after his Southern trip lasting

several weeks.
SWANN MANUFACTURING are at No. 27

Thames street. They are manufacturers of "Faultless"

coloring and frosting liquid for incandescent electric

lamps. This coloring is scientifically made, quick drying
and is also brilliant and durable.

WESTON STANDARD

ILLUMINATED DIAL

STATION
INSTRUMENTS.
THESE INSTRUMENTS are

based upon the same general
principle and are just as accurate as
our regular Standard Portable Di-
rect Current Voltmeters and Am-
meters, but are much larger, and
the working parts are inclosed in a
neatly designed dust-proof cast-

iron case, which effectively shields

the instruments from disturbing

influences of external magnetic
fields.

WESTON ELECTRICAL INSTRUMENT CO.
lld-120 William St., Newark, N.J., U, S.M

BERLIN. European Weston Electrical InstrumentCo. Rltterstrasse No. 88.

L ON DON . Elliott Brothers, No. 101 St. Martins Lane.
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Receiving Apparatus.

WIRELESS TELEPHONY.*

In an endeavor to adapt—even on paper—the princi-

ple of "'wireless telegraphy" to the sister service, tel-

ephony, the first essential divergence of the two systems

of communication, telegraphy and telephony, presents

itself at once as an obstacle for manipulation. In tel-

ephony there must be nowhere in the chain of conver-

sions any gross mechanical agency, such as a "relay" or

the "contact breaker" of a sparking coil, these and kin-

dred devices being much too ponderous and inert to

convey the rapid pulsations of a telephonic message.

The nearest approach to a purely mechanical link in the

system is the "carbon" transmitter in all its many modi-

fications
—

"Blake," "Hunnings," etc. I have endeav-

ored to include these two types (slightly modified) in

an arrangement which, if experimented with and devel-

oped, would perhaps evolve into a workable system of

wireless telephony for moderately short distances.

Briefly, the sparking coil of wireless telegraphy is

replaced by an induction coil I (Fig. i) whose primary

circuit receives its pulsations from an ordinary Blake

transmitter when spoken into at the mouthpiece, M.
This coil, in order to produce sufficiently long sparks,

would require to be much more highly wound than the

little coil found in the transmitter of an ordinary' tel-

ephone instrument. Its secondary circuit is open, the

two ends terminating in brass spheres, S S, or, if these

proved to have too great an electric capacity to admit of

such rapid alternation, merely in two points. As regards

the length of the spark gap, that is determined by the

distance over which the message is to travel to the re-

*From "Electricity," London.

ceiving station. That is all that is comprised in the trans-

mitting apparatus illustrated in Fig I.

The receiving apparatus is illustrated in Fig. 2. The
two wings, W W, receive the pulsations, but instead of

being connected to the "coherer" of wireless telegraphy

their connecting wires are attached to the two dia-

phragms, D D, arranged as in the Huminings transmit-

ter, the interspace being filled with granules of carbon
or silver, etc., as experiment might direct. These dia-

phragms and the granules are included in circuit with
a battery, and the coils, M M, which are placed on the

arms of a magnet whose poles are in position behind
the diaphragm, D, as in the manner of an ordinary tel-

ephone receiver. This diaphragm has, however, on the

other side of it, the platinum head and carbon button
of a Blake transmitter, and this arrangement serves as

a "relay," so to speak, to intensify the vibration received

from the wings, W W. The platinum and carbon are

circuited in the ordinay way with an induction coil, I,

and a battery of, say, six Leclanche cells. The second-
ary circuit of the coil, I, goes direct to the ordinary
telephone receiver, R. A decoherer can, if necessary,

be connected in the usual way, if packing should occur.

Should the vibrations of the Blake transmitter be too
small, an Edison electromotograph can be used, as has
already been suggested by another writer when dealing

with the subject of telephone relays.

The diaphragms do not, of course, represent a com-
plete or working apparatus, but it is hoped that the ar-

rangement may be favorable to practical development,
and that, at least, it is not an unconscious plagiarism.
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Xigbtmo /iDeasurements.

PHOTOMETRIC VALUES OF ARC LAMPS.*

(Continued from page 174.)

A preliminary test of much interest is described by the

writer, as follows : "When an opalescent inner globe is

used, the globe itself becomes more or less luminous by
diffusion. The diffusion differs with the height of the

arc in the globe, that is to say, with the length of the

lower carbon. To ascertain the magnitude of this effect.

I have carried through three tests on the same lamp and
inner globe, and also the same carbons, the lower carbons
being cut successively to the length of 4 3-4, 2 3-4 and
1 1-4 inches. The results appear in Fig. 2. In every case

the arc was placed at the center of the mirror system.

"An inspection of these results shows that least light

is obtained with the arc at the top of the globe, and most

I No outer Op inner

H Clear »> " <t

HI Op «• " "

Fig. 3.

"Should anyone desire to test a lamp for the purpose of
obtaining comparative results, he would noti be under the
necessity of burning the lamp for many hours to get the
proper conditions, as he would necessarily have to do
were one of the lower positions chosen in these tests."
The first investigation taken up by Professor Matthews

is intended to settle the status of the no-volt, direct-cur-
rent, enclosed-arc lamp, as found in its commercial form
to-day. Reports are made upon eight different lamps of
this type. The tests were made upon the lamps as sent
by the makers, but with a certain uniformity in con-
ditions.

These conditions are

:

1. The same brand of carbons throughout.
2. An opalescent or milky inner and a clear outer

globe, as supplied.

H.U.

light when the arc is at the mid-point. This is explained

in part by the fact that, with the arc at the top, a good
part of the luminous flux is incident upon the non-reflect-

ing surface of the gas cap.

"While the second and third positions yield a con-

siderably increased flux of light with a clean globe, the}''

must be considered as impossible conditions in practice,

since, by the time the arc has descended to these points,

the globe has received a coating. The result, then, as

the lamp burns, is due to an increase in light flux, due
to the formation of a coating. How this affects the quan-
tity of light emitted, i. e., the product of flux and time

integrated throughout the life of the carbons, is a subject

for future investigations, and involves the questions of

carbons, shape of globe, etc.

"In the tests which follow, I have chosen the initial

condition as the simplest to obtain, even though the light

emitted may be less than at some subsequent period in

the life of the carbons.

I Op inner: Clear outer

II Op •• : Shade
III Op •« : Op. outer

Fig. 4.

3. An opalescent inner and an opal ground or milky
outer globe, as supplied.

Fig. 3 shows the results of a representative test on one
of these lamps. The regularity and relative position of
these curves are indicative of the accuracy of the methods
employed.
The curves show very clearly the slight absorption of

the clear outer and the large absorption of the opalescent
outer. The clear outer globe shows some diffusion, as it

tends to round out the curve. Thus, there are two reg-
ions where curve II. extends beyond curve I. In the case
of the opalescent outer globe, the diffusion is so marked
that the luminous intensity is practically constant
throughout a very large solid angle. In the higher
angles above the horizontal, the intensity is greatly in-

creased, producing the effect, approximately, of a lumin-
ous sphere of equal intrinsic brightness. This results in

the elimination of shadows and the production of a pleas-

ing light for interiors. The quality of light is also changed
to a considerable extent, through the absorption of the

excess of violet rays otherwise very marked in the light

of the arc. This result is attained, however, at a dimin-
ished efficiency. In this and nearly all the curves with

the opalescent outer globes, a certain wavy outline is

noticed. This effect is due, in large part, to the variations

in the diffusive power of the globe itself. One finds dif-

ference in thickness and translucency to a considerable

extent in such globes, and as the angle of view changes,

these differences would tend to distort the distribution

*Abstract of N. E. L. A. Committee to Investigate curve,

the Photometric Values of Arc Lamps, (To be continued.)
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TELEPHONY OVER CABLES AND LONG
DISTANCE AIR LINES.*

BY DR. M. I. PUPIN.

This paper describes a method of constructing cables

and long-distance air lines for power transmission by

electrical waves, particularly for long-distance telephony

and telegraphv. This method is one of the practical

applications of the general mathematical theory of wave-

propagation over non-uniform conductors.which is given

in the second part of the paper. The first contains a

physical explanation of this mathematical theory and a

description of experimental researches bearing upon it.

It also describes an experimental verification of long-

distance cable telephony.
,UAirr

PHYSICAL THEORY OF ELECTRICAL WAVE-
PROPAGATION OYER CABLES AND

LONG-DISTANCE AIR-LINES.
A Wave Propagation Over Uniform Conductors

—

Transmission of electrical energy over conducting wires

is a wave transmision when the distance between the

transmitting and the receiving appartus is sufficiently

long to permit the development of electrical waves. Such

a transmission exists in long-distance telegraphy and tele-

phony. It does not exist to any practically appreciable

extent in ordinary transmissions of electrical power by

alternating-currents over distances which up to the pres-

ent time have been bridged by electrical power trans-

mission lines. In cases of wave transmission consid-

ered here the conductors will be called wave conductors.

The circumstances attending wave transmission are con-

siderably different from those attending ordinary elec-

trical transmission and should be carefully differentiated

from them. In ordinary transmission the reactions set

up in the receiving apparatus are the most essential re-

actions which the force impressed by the transmitting

generator has to overcome. The reactions set up in the

transmitting line itself are small in comparison to it.

The case is analogous to the transmission of power from

the piston of a steam engine to a motor connected to the

engine by a short, stiff, piston rod. The reactions set up

in the piston rod itself are small in comparison to the

reactions which the motor opposes to the driving pres-

sure. Hence, neither the elastic nor the kinetic reactions

of the piston rod, nor the reactions due to internal fric-

tional resistances in the rod are seriously thought of when

we analyze the reactions attending this case of power

transmis'sion. But consider now what will happen if we
increase the distance between the piston and the receiving

motor and consequently increase the length of the piston

rod. We can no longer consider the rod as a perfectly

rigid connection between the driving pressure of the

piston rod and the reactions of the receiving motor.

The rate at which the piston delivers energy at any mo-

ment is not equal to the rate at which energy is delivered

at the receiving motor at that moment. There is a lag

in the phase. The energy transmitted is first stored up

in the piston rod and then delivered from the rod to the

receiving motor. While it is stored up in the rod it

exists partly as kinetic energy of the moving mass of the

rod and partly as potential energy, due to the rod's elas-

tic deformations. The process of transmission consists in

successive transformations of the kinetic into the po-

tential energy of the rod and vice versa. These trans-

formations being progressive the energy is propagated

along the rod and we say that the propagation is a wave
propagation, in order to state in a single word that the

progressive motion along the rod is a periodic one.

Analogous conditions exist when electrical energy is

transmitted by a periodically varying electromotive force

on a long conductor. The transmission is not a direct

one; it is stored up first in the medium surrounding the

transmission line, and from there it is transferred to the

receiving apparatus. While it is stored up in the medium
it exists there partly as magnetic energy stored up in the

field of magnetic flux and partly as electrical energy
stored in the field of electrical flux. The process of pro-

pagation consists in the progressive transformation of the

magnetic into the electrical energy and vice versa. Wh*m
the electro-motive force impressed by the transmitting

the electrocomotive force impressed by the transmitting
generator is a periodic one the propagation will be in the

form of electrical waves. The expression "electrical

wave" is nothing more or less than a brief statement of

the physical fact that in the case under consideration the

energy which at any moment is stored up in the medium
surrounding the transmission line is distributed periodi-

cally over this line. The current and the potential also

vary periodically. At points of maximum magnetic en-

ergy the current is maximum, and at points of maximum
electrical energy the potential is maximum. Roughly
speaking, points of maximum current are points of mini-
mum potential and vice versa.

(To be continued.)

THE INDEPENDENT TELEPHONE CONVEN-
TION.

*Read before the 17th general meeting of the Ameri-

can Institute of Electrical Engineers, Philadelphia, May
18, 1900.

The fourth annual meeting of the Independent Tele-

phone Association of the United States bf America is to

be held in the City of Cleveland, Ohio, June 12, 13 and
14.

OFFICIAL PROGRAM.
Monday, June it.—The Ohk> Telephone Association

will meet at 12 o'clock M. in the Electric Building for

the purpose of organization to assist in the entertain-

ment of the delegates and visitors.

At 8 o'clock P. M. there will be a meeting of the Ad-
visory Board and Executive Committee of the. Independ-
ent Telephone Association of the United States of

America at the headquarters of the association on the

third floor of the Electric Building.

Tuesday, June 12.—At 8 o'clock A.M. the headquarters

of the association will be opened for the purpose of reg-

istering and issuing credentials to the delegates and vis-

itors. The headquarters will be in room 301, third floor

of the Electric Building. All persons are required to

register before receiving credentials and tickets to the

various entertainments.

At 12 o'clock M. first session of the convention will be

called to order in a room prepared especially for this

occasion on the first floor of the Electric Building.

First will be an address of welcome; second, the re-

sponse, which will be followed by preliminary business

and general introductions. After lunch, the balance of

the day will be devoted to inspection of the various ex-

hibits of the manufacturers and material men, which will

be on the first, second and third floors of the Electric

Building.

Eight o'clock P. M. will be devoted to a reception

given by the Cuyahoga and United States Telephone

Companies, on the seventh floor of the Electric Building,

at which time the offices of the different telephone inter-

ests and the switchboard of the Cuyahoga Telephone

Company will be thrown open to visitors. There will also

be music, flowers and light refreshments.

Wednesday, June 13.—Ten o'clock A. M. : Second

session of the convention. First : Annual address of the

president.
PAPERS.

Second : "Toll Line Traffic," J. B. Ware, Sec. Gen.

Mgr. Citizens' Tel. Co., Grand Rapids, Mich. Third:

"Telephone Development," Ed. L. Barber, Pres't N. W.
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Tel. Construction Co., Wauseon, Ohio (discussion).

Fourth : "Telephone Investments," Hon. Hugh Daugh-
erty, Pres. United Tel. & Telg. Co., Bluffton, Ind. (dis-

cussion). Fifth: "Our Duty to One Another," Hon.
C. W. Kline, Pres. Interstate Tel. & Tel. Co., Philadel-

phia (discussion). Sixth: "Telephone Construction,"

Jas. E. Stewart, Con. Eng. Tel., Teleg. & Cable Co. Am.,
New York (discussion).

At 3 o'clock P. M. ladies attending the convention will

be given a tally-ho ride through the parks and boule-

vards, leaving the Colonial Hotel at 2:30 P. M. (compli-

ments of Williams-Abbott El. Co.).

Wednesday evening, ladies, delegates and friends will

be entertained at Haltnorth's Garden. Special car will

leave Euclid avenue and Bond street at 7:15 P. M. (com-
pliments of Cleveland Elec. Ry. Co.).

Thursday, June 14.—At 10 o'clock A. M. : Third ses-

sion of the convention. First : Unfinished business.

Second: Election of officers. Third: "The glad hand
to new members," followed by inspection of exhibits

and social sessions.

Thursday afternoon, boat ride for delegates, ladies and
friends, of the convention, in the steamer "City of Erie,

Cleveland & Buffalo Transit Company. Boat leaves foot

of St. Clair street at 2 o'clock sharp, standard time, and
returns to the same dock at 6 o'clock P. M.

Thursday evening, 8 o'clock P. M., banquet. This will

be the great sical feature. The best land and sea afford

to eat will be placed before the visitors. There will also

be music and flowers and much eloquence.

The Passenger Associations, covering the entire terri-

tory of the United States, have granted a special rate of

one and' one-third fare the round trip to this convention.

Tickets will be sold on the certificate plan, the purchaser
paying full fare coming, and upon the presentation of the

certificate, which he should procure from the railroad

agent at the time he purchases his ticket, he will be

granted one-third fare for his return trip. All visitors

should arrange with their agent a few days before start-

ing for this rate. Reduced hotel rates will be given in

the city of Cleveland. Upon application to C. W. Wason,
Electric Building, Cleveland, Ohio, rooms will be re-

served at the hotels.

All persons desiring tickets to the entertainments

should make application therefor to the president, James
M. Thomas, Room 731 Electric Building, Cleveland,

prior to June 12, as it will be necessary to know the num-
ber that will have to be entertained.

The officers of the association are as follows : James
M. Thomas, president, Chillicothe, Ohio ; Charles Flow-
ers, first vice-president, Detroit, Mich.; I. A. Lumpkin,
second vice-president, Mattoon, 111.; George T. Hedges,
third vice-president, Cedar Rapids, Iowa ; S. P. Sheerin,

secretary and treasurer, Indianapolis, Ind. ; George W.
Beers, first assistant secretary, New York, N. Y. ; Sam-
uel E. Wayland, second assistant secretary, Wilkesbarre,

Pa. Advisory Board: James M. Thomas, Chillicothe,

Ohio ; S. P. Sheerin, Indianapolis, Ind. ; Hugh Dougher-
ty, Bluffton, Ind.; H. D. Critchfield, Mt. Vernon, Ohio;
E. B. Fisher, Grand Rapids, Mich. ; Thomas W. Sennott,

Chicago, 111. ; H. C. Young, Columbia, Pa. ; W. B. Sea-

ton, Ashland, Ky. ; W. H. Durin, Cedar Rapids, la.

The following gentlemen compose the committee of

entertainment: C. W. Wason, chairman; D. J. Kurtz,

Wm. Binghan Company; A. M. Barnes, Miller Chemical

Engine Company; J. E. Ebersole, George Worthington
Company; Wm. Smith, W. M. Pattison Supply Com-
pany; W. E. Davis, iSlational Carbon Company; H. W.
Jones, Electrical Supply and Manufacturing Company

;

A. B. Foster, Electric Supply and Construction Com-
pany; G. C. Steele, North Electric Company; H. W.
Avery, Avery Stamping and Tool Company ; L. Sands,

Williams-Abbott Electric Company; W. P. Bowman,

John A. Roebling's Sons Company; H. T. Pratt, Ameri-
can Steel and Wire Company; C. S. Powell, Westing-
house Electric and Manufacturing Company ; S. R. Drif-
field, Consumers' Rubber Company; W. A. Foss, Ameri-
can Toll Telephone Company; Carl Seyler, Mcintosh
Huntington Company.

THE ERICSSON TELEPHONE COMPANY AT
THE TELEPHONE CONVENTION.

The Ericsson Telephone Company, 296 Broadway,
New York city, will have an exhibit of their telephones
and sample imported switchboard, Room 215, Electric
Building, Cleveland, during the coming telephone con-
vention, where they will be pleased to see all of their
friends and to explain the merits of their goods. It is

expected that they will be represented by Messrs. J. H.
Montague and J. F. Hemenway. They are making the
exhibit in connection with that of the Mcintosh-Hunting-
ton Company, their Cleveland distributing agents, who
are assisting them oy arranging for outside connections,
which will enable their visitors to call outsiders from their
telephones.

flDiscellaneous applications of Electricity.

GERMAN ELECTRO-ENGRAVING SYSTEM.
By Brainard H. Warner, Jr., U. S. Consul at Leipzig.
The elcetro-gravure is an electro-chemical etching,

such as is used in making the illustrations for books,
periodicals, etc., which, however, 'produces pictures in re-

lief, which formerly could only be made by engraving.
In 1897, Josef Rieder, of Munich, succeeded in pro-

ducing an etching on a steel plate by using a porous
gypsum model dipped in a special solution capable of

conducting an electric current. Two full years of hard
work were necessary, however, to make the invention of

practical worth, as it was found that the electric current
became ineffective almost instantly (in fifteen seconds),

on account of the etching ingredients, the carbon refuse

from the eaten steel especially preventing the transmis-

sion of the electric current, thus necessitating the clean-

ing of the model. The cleaning could not be done by
hand, and so a machine was invented which made it pos-

sible to remove the model from the plate and replace ;
t

in exactly the same position.

The model is brought in contact with the plate and
allowed to remain there about fifteen seconds ; then it is

raised and carefully cleaned with a sponge brush, and
again applied to the plate.

This new machine works to perfection, and is so sim-

ple that it is thought that before long it will come into

general use and enable lithographic and cardboard fac-

tories, manufacturers of jewelry, stamped-leather goods,

wall paper, etc., to make their own dies easily .and

quickly.

A company has been recently organized for construct-

ing these machines, and before long will be able to put

them on the market.

DECLINE IN RUSSIAN TRADE.
The following is a translation of an article in the

Novoe Vremia of the 15th instant, showing the decline

of trade in Russia, as well as the causes

:

The figures published in the last edition of the financial

budget (Viestnik of Finance) of our foreign trade during

the first eight months of 1899 show a perceptible de-

crease of our trading balance. Compared with the same
periods of the last two years, the export of goods dimin-

ished in 1899 in the following proportion

:

Rubles.

In comparison with 1898.112,700,000 equals $58,040,500

In comparison with 1897. 54,500,000 equals 28,067,500
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THE FAILURE OF COMPRESSED AIR CARS IN
NEW YORK CITY.

One of the most astute business men and best mana-
gers of a street railway system is President H.H.Vreeland
of the Metropolitan Traction Company. His experience
with the use of compressed air for surface traction has
reached a point where but one conclusion can be drawn
by him, which is, that the use of compressed air for street

cars is a failure. It was the purpose of the Metropolitan
Traction Company to absolutely transform all main and
branch lines into open conduit systems run by electricity.

At present two of their crosstown lines are operated re-

spectively by compressed air at Twenty-eighth and
Twenty-ninth streets and drawn by horses in Thirty-

fourth street. The expense in connection with horses is

so great that even on a short line it is impossible to com-
pete with cable, compressed air or electricity. On the

other hand, the imminent risk of explosion and the diffi-

culties attendent upon the continued operation of a com-
pressed air plant makes such an equipment unpractical.

A condition of things has presented itself through
which the advisability of constructing an underground
trolley system on these three crosstown lines above men-
tioned has been questioned. Estimates have shown that

the cost of the open conduit system where it crosses the

avenue is equal in each case to the expense incurred in

the construction of one mile of track. Where the neces-

sity of intersecting two underground trolley systems is

imperative the expense must be assumed, particularly

where traffic and business is concentrated. The necessity

for many crosstown routes has been fully appreciated by
the Metropolitan Company, but the immense expense has
made them deem further progress in that direction, at

least, worthy of some discussion.

The compressed air system at present in use is un-
questionably deficient, although successful on the conti-

nent, particularly in Paris. At an outlay of such dimen-
sions that the big air compressor alone cost $80,000 a

compressed air plant was installed at the foot of West
Twenty-fourth street with twenty-one cars in use. The en-

tire installation will probably reach several hundreds of

thousands of dollars. President Vreeland makes the fol-

lowing statement : "While the company was operating
only two air cars nobody could tell how much work the

cars were actually doing. What I wanted was to put
them on an important line where the traffic was heavy
and have them carry the whole traffic. Then if the}'

failed in any way not only the company but the public

would know it. The use of air compressed at 2,500
pounds to the square inch presented problems which
were brand new. The compressor is capable of supply-
ing air for about eighty cars but with the air half as

thick as water and straining under a pressure of thou-
sands of pounds to the square inch to get free the slightest

defect in a valve would cause trouble. The cars, how-
ever, had no sooner begun under the heavy running and
hard conditions of the crosstown line than they began
to belie the records which had been made of their earlier

performances."

It has been proposed to run the Thirty-fourth street

cars by storage batteries. It has now been definitely an-

nounced that they will be put into service in a very short

time but under circumstances that indicate the likelihood

of success. Storage batteries have been tried on various
occasions in New York city for street railway work and
failures have been frequent. But with the improvement
in machinery and batteries there is manifestly no reason
why riper results should not be obtained than formerly.

The old cars invite an expense of about sixteen cents

a mile in New York city ; there is a saving of about
twenty-five per cent, by the employment of electricitv,

thus reducing the cost of this motive power to twelve
cents a mile. Of this sum the absolute cost of electricity

is about one cent per mile, the eleven cents representing

the motormen's and conductors' wages. The belt line

which embraces the city's limits can be best operated by
storage battery cars on account, primarily, of the near-

ness of this line to the shore ; then again of the great

length of run and finally on account of the undulating
character of the road, particularly in the northern section

of the city. The rise and fall of the tide might affect a

conduit system to such an extent that the conductors
would be flooded at certain periods. Aside from other

considerations, a storage battery system run with any
degree of economy, with stations along the route to sup-
ply relays of cells, would undoubtedly remove many of

the objections to the road now apparent through the

slowness and discomfort of travel in these cars.

It is now evident that storage battery street railwav

systems will pay for short lines or long lines where
physical conditions forbid the use of the under trolley.

It will be exceedingly interesting to street railway men to

watch the results of an experiment on a line twentv-five
miles long in which storage batteries are exclusively em-
ployed for motive power. Success in this direction may
lead to a second phase in the history of the storage bat-

tery, chiefly in the direction of their application to street

car lines.
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Ventilation.

THE EMERSON CEILING FAN.

SPRAGUE DESK AND WALL FANS.

The Emerson alternating current ceiling fan has met

with great popularity and success in the Eastern and

Western markets. The durability of its parts and sim-

plicity of construction have all combined to add to its

ready sale. Tastefully finished and constructed with or

The famous Lundell fans are known all over the
United States and abroad, and regarded by all dealers in

the light of a standard article. They consume less cur-

rent than other fans in the market and their efficiency and
durability have been tested on thousands of occasions.

To dealers a lines of the new Lundell fans means quick-

sales an dan increase in orders. The comfort and ad-

vantage obtained from a device of this kind at the low
prices now prevailing leaves no excuse to those who
complain of the heat in the dog days. The above desk

)

Emerson Ceiling Fan.

without electrolier, as required, it occupies a permanent fans and wall fans are beautifully ornamented and con-

place in the minds 'of contractors, supply dealers, jobbers structed, and are manufactured by the Sprague Electric

and consumers. The Emerson Electric Mfg. Co., of St. Company, 527-531 W. 34th street, New York city

Sprague Wall and Desk Fans.

Louis, Mo., are the manufacturers of the above fan. Mr.

T. T. Richards, the vice president of the company, is the

Eastern representative, with offices at 136 Liberty street,

New York city.

Pomona, Cal.—The Sierra Power Company has been

incorporated with a capital stock of $75,000, of which

$58,500 has been subscribed. Directors : C. G. Baldwin,

J. Albert Dole, B." S. Nichols, A. W. Burt and A. P.

Nichols.
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/IDiscellaneous.

DISCOVERY OF THE SOUTH MAGNETCI POLE
BY BORCHGREYINK.

The Borchgrevink South Polar expedition, which re-

turned to New Zealand from Victoria Land on Sunday,

reports that it has located the position of the south mag-

netic pole. Several years ago Sir Joseph Hooker said

that "the key to the future knowledge of terrestial mag-

netism lies in the determination of tne exact position of

the south magnetic pole ; for we are not within 300 miles

of a guess of its exact position." Sir Joseph had refer-

ence to the work of Capt. James Ross, who, early in 1841,

sought a harbor in Victoria Land with a view to winter-

ing there and planting his flag on the south magnetic

pole in the following summer. The nearest he came to

it, however, was when he was off Mount Erebus.

Through calculation based on the dip and declination of

the needle he concluded that the magnetic pole was 300

miles from the mountain, or, in other words, somewhere

near 150 degrees east longitude and 73 degrees south

latitude.

Sixty-seven years ago Sir John Ross discovered the

position of the north magnetic pole, but no redetermina-

tion of its position has since been made. A knowledge

of where the north and south magnetic poles are is needed

to set at rest the question, still in dispute among scientific

men, whether their position is fixed or variable. If these

poles are not stationary a comparison of their positions

at different times will show the direction and rate of their

motion. When these data are obtained the specialists in

this branch of physics have high hopes that they may be

able to find the law that governs the constantly occrring

changes in magnetic declination, inclination and intensity

so that, perhaps, these variations may be calculated for

future periods as eclipses are. This discovery would be

not only of great scientific interest but also of practical

utility to all navigators and surveyors.

It follows that if the position of the south magnetic pole

has now been correctly determined another great advance

has been made in our knowledge of the complex and as

yet only partly understood subject of terrestrial mag-
netism.

His expedition left Hobart, Tasmania, December 19,

1898. During the latter part of February the members
landed from the Southern Cross, near Cape Adare, Vic-

toria Land, on the Antarctic Continent. There the party

was left, and the ship was to return for them this year.

Borchgrevink's party comprised Lieutenant W. Col-

beck, R. N. R., as first magnetic observer, assisted by Mr.
Louis Bernacchi, Mr. N. Hansen and Mr. Hugh Evans,

as zoologists; Dr. H. Kloevstad, as medical officer; Mr.
Fougnat, as general utility man and cook, and two natives

of Finland to look after ninety dogs.

If the Borchgrevink expedition has done nothing else

than discover the southern magnetic pole it has paid for

its cost. As the despatch says nothing about further ex-

plorations in Victoria Land it may be that the proposed
sledge expedition toward the South Pole proved to be

impracticable, though it is certain that a journey of con-

siderable length was necessary, either by boat or sledge,

in order to reach the magnetic pole.

ipatents.

WEEKLY ELECTRICAL PATENT RECORD.
PATENTS ISSUED MAY 29, 1900.

Conducted by Otto Greenberg. Complete descriptions

and drawing of any patent mentioned below will be sent

on receipt of ten cents.

650,364. Electric R. R. System. A. FI. Armstrong,
Schenectady, N. Y.

650,370, Apparatus for Starting Motors. William
Cooper, Cincinnati, Ohio.

650,381. Facsimile Telegraph. Wm. Dun Lang,
Cleveland, Ohio.

650,384. Trolley. Chas. Feist, Sioux City, Iowa.

650,416. Knife-Switch. Chas. Perkins, Hartford,

Conn.

650,425. Automatic Magnet Circuit-Breaker. W. M.
Scott, Philadelphia.

650,430. Electric-Current Controller. Arthur L.

Stevens, N. Y.

650,445. Insulator. Emilio Zertuche, Pueblo, Mexico.

650,452. Electric R. R.. F. E. Case, Schenectady,

N. Y.

650,485, 650,486, 650,487, 650,488 and 650,489. Tele-

phone. Chas. E. Scribner. Chicago, 111.

650,531. Incandescent Lamp. Reginald A. Fessen-
den, Allegheny, Pa.

650,548. Telephone. W. Smith and J. Thompson,
North Tonawanda, N. Y.

650.550. Electric Cable. Milton I. Baird, Glenfield,

Pa.

650.551. Electrical Distributor. Milton I. Baird,

Glenfield, Pa.

650,582. Rheostat-Switch. Rodolphus Fuller, Detroit,

Mich.

650,585 and 650,586. Electric R. R. J. B. Larkin,
Pittsburg, Pa.

650,602. Electric Cut-out. S. W. Downes, Provi-

dence, R. I.

650,668. Electric Lighter for Incandescent Burners.

Gustave Burkhardt, Chicago, 111.

650,704. Automatic Apparatus for Protecting Com-
pound-Wound Dynamos. Chas. N. Block, New Haven,
Conn.

650,808. Storage Battery. James P. Clarke, Quincy,
Mass.

JSusiness IRews.

SPECIAL EXPORT COLUMN.
TOTAL AMOUNT OF ELECTRICAL EXPORTS
FROM NEW YORK CITY FOR WEEK END-

ING JUNE 2, 1900, $145,547-

New York, N. Y., June 2, 1900.—The following were
the exports of electrical material, and kindred lines, from
the port of New York for the week just ended

:

Argentine Republic.—4 cases electrical material, $354;
27 packages electrical material, $1,487.
Antwerp.— 6cases electrical material, $1,486.

Amsterdam.—2 cases electrical material, $59.
Brussels.—2 cases electrical material, $450.
Barcelona.—21 packages electrical material, $4,475.
British West Indies.—14 packages electrical material,

$278.
Bristol.— 124 packages electrical machinery, $5,820.

Breslau.— 1 case electrical material, $16.

British Possessions in Africa.—18 cases electrical ma-
terial, $1,313.

Berlin.— 1 case electrical material, $5.

British Guiana.—22 packages electrical material,

$1,015.

Brazil.—24 packages electrical material, $1,092; 1

case electrical machinery, $80.

Cuba.—23 boxes electrical machinery, $15,100.

Central America.—29 cases electrical material, $912.

Genoa.—5 cases electrical material, $2,119; : box elec-

tros $20.,

Glasgow.—29 cases electrical material, $6,025.

Gyon.— 10 cases electrical material, $288.

Flamburg.— 135 packages electrical material, $18,141

.

22 packages electrical machinery, $3,945.
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Havre.—188 packages electrical material, $10,869; 56
packages electrical machinery, $4,983.

Hayti.—2 cases electrical material, $35.
Lisbon.—2 cases electrical material, $396.
London.—151 cases electrical machinery, $37,291 ; 106

packages electrical material, $4,205; 6 boxes electros,

$124; 48 packages electrical machinery, $3,000.
Liverpool.—29 packages electrical machinery, $5,000;

16 cases electrical material, $273.
Mexico.—47 packages electrical material, $1,349.
Margate.—3 cases electrical machinery, $5,367.
Nova Scotia.— 1 package electrical material, $52.
Naples.—26 cases electrical machinery, $7,400.
New Foundland.—50 packages electrical material,

$327-
Porto Rico.—2 packages electrical material, $22.

Peru.—8 packages electrical material, $284.
Southampton.—4 cases electrical machinery, $44.
Vienna.—2 cases electrical material, $21.

Zurich.—2 cases electrical material, $25.

NEW INCORPORATIONS.
New York City.—Federal Electric Company, of New

York city, has been incorporated. Capital, $1,000; direc-

tors : Benjamin Blum and Nathan Blum, New York
city.

Dover, Del.—Mexican Gas Construction Company
has been incorporated to build and equip refrigerating

plants and gas, electric light, heat and other apparatus
in the Mexican States; capital, $100,000.

South Bend, Iiid.—The Miller-Knoblock Electric

Manufacturing Company has received a charter. It is

to be located in St. Joseph County. Capital stock, $125,-

000 ; directors : John C. Knoblock, Otto M. Knoblock,
William H. Miller and Horace G. Miller.

New York City.—The Carleton Electric Company has
been formed to carry on the business of electricians

;

capital, $100,000 ; directors : Henry Guy Carleton, Chas.
E. Phelps, New York city Josn C. Osgood, Denver,
Colo.

Toledo, Ohio.—The Valley Electric and Power Com-
pany, which is now erecting its plant in this city, has re-

ceived incorporation papers. The incorporators are : W.
B. Taylor, G. K. Detwiler, A. K. Detwiler, H. E. King
and T. H. Tracy. The capital stock is $100,000.

Springfield, Mass.-—The Springfield Electric Manu-
facturing Company has been organized at Saco, Me., with

a capital of $10,000, of which $3,000 is paid in. The
president is Herbert E. Bosworth and the treasurer Bent-

ley C. Starr, both of Springfield, Mass.
Elmira, N. Y.—The Elmira Water-Light Company,

of Elmira, has been chartered to furnish light, heat or

power for Elmira and for the towns of Elmira and Horse-
heads, and other towns in Chemung County. Capital,

$1000,000; directors: Charles F. Uebelacker, Ross M.
Lovell and E. Watson Personius.

Poughkeepsie, N. Y.—The Empire Lighting Com-
pany, of Poughkeepsie, has been incorporated to manu-
facture gas and electricity for use in Poughkeepsie and
villages and towns in Dutchess County. Capital, $100,-

000 ; directors : F. A. Stratton and Charles H. Werner,
New York city, and L. B. Grant, Brooklyn.

' TELEPHONE CALLS.
Canastota, N. Y.—The Farmers' Telephone Com-

pany, of Madison and Oneida Counties. Capital, $1,000;

directors : Milton Jennings, of Canastota, and R. D.
Buttons, of Cottons, Madison County.

Stone Bluff Ind.—The Shawnee Telephone Company,
of Stone Bluff, Fountain County, capital stock $3,000,

has been incorporated. The names of twenty-five people

are given as the incorporators.

Maxwell, Ind.—The Citizens' Telephone Company,
of Hancock County, with headquarters at Maxwell, has

been incorporated. Capital stock, $10,000; directors:

Vard Finnell, T. Thomas, B. Piper, Charles Kingen,

Thomas Seaman and Eli Hagan.
New Prague, Minn.—The New Prague Telephone

Company has filed papers of incorporation with the Sec-
retary of State and paid the fee on a capitalization of
$100,000. The new company proposes to operate a tele-
phone system in towns of less than 20,000 through Scott,
Le Seuer and Rice Counties, with headquarters at New
Prague. S. A. Vopatek, J. F. Barta, M. Rybak, all of
New Prague constitute the board of directors.

STREET RAILWAY NEWS.
New York City.—Articles of incorporation of the Elec-

tric Railroad Syndicate, of New York, capitalization
$1,000,000, with Stephen H. Emmens and Newton W.
Emmens of New York, directors, were filed recently. The
business is to take and execute contracts for constructing
and equipping electric lines.

New York City.—The Elm Street Connecting Railway
Company, of New York, with a capital of $20,000, has
been incorporated. Directors : Charles E. Warren, Sha-
ron Graham, William A. Dibbs, Mark J. Martin, Clifford
S. Beattie, Henry L. Jeffries, Andrew J. Loughlin, Lewis
H. Tin-all, all of New York city, and D. E. Clifford Moor-
head, of Jamaica, L. 1.

Amsterdam, N. Y.—The Amsterdam & Hagaman
Traction Company has been incorporated with a capital
of $100,000, to operate a street surface electric road five
miles long, from Florida avenue and Uroadway road,
Amsterdam, to Paulding and William streets, in the vil-

lage of Hagaman. The directors are : William K. Arch-
bold and Robert P. Reid, of New York; Paul T. Brady,
Robert E. Drake and Simon B. Storer, of Syracuse; J.
George Kaelber, of Rochester; W. Barlow Dunlap and
Louis E. Harrower, of Amsterdam, and William H. Cor-
nell, of Buffalo.

POSSIBLE INSTALLATIONS.
Halifax, N. S.—The City Council is at present consid-

ering the installation of an electric light plant.

Port Maitland, Ont.—Negotiations are in progress
with a view of installing an electric light plant here.

Bedford, Que.—The Council is considering the ques-
tion of lighting the streets by electricity.

St. Mary's, Ont.—The by-law to take over the electric

light plant will be voted on by the ratepayers on July 21.

Woodstock, Ont.—The gas, electric light and water-
works plants will be united and a large power plant will

be established.

St. John, N. B.—The City Council has decided to invite

tenders up to June 30 for lighting the city for a term of

five years. A committee will also report on the advisa-
bility of installing an electric light plant (municipal).

WESTON STANDARD
PORTABLE DIRECT READING
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The only standard portable in-

strument of the type de-

serving this name.

Write for our Catalogue of

Portable Instruments.

WESTON ELECTRICAL INSTRUMENT CO.,

J14-J20 William Street, Newark, N. J.

BERLIN. European Weston Electrical Instrument Co. Rltterstrasse No. 88.

LONDON. Elliott Brothers, No. 101 St. Martins Lane.



Vol. XXV—No. 24.

The Electrical Age
NEW YORK, JUNE 16, 1900. Whole No. 083

Husulation.

Women Carrying Mica from the Mines.

INDIA MICA.

OREIGN importations are

not regarded with any un-

due degree of enthusiasm

by the American public, yet

in the case of so unique a

mineral as mica, entirely a

natural product, America
has nothing within its con-

fines that can compare in

quality with the mica mined
in India. This remarkable
mineral production is sup-

posed to owe its origin to

the influence of tremendous
forces whose co-ordinate ef-

fect gave to the mineral

mass its laminated struc-

ture. For many thousands
of years, even in the days

of ancient Egypt, mica. found its uses in a commercial
sense and grew to be of greater importance as the years

rolled by.

In the illustrations shown, which are reproductions of

photographs taken in the very heart of India, miles

away from any civilized settlement, the crude methods of

mica mining are exposed. Strange to say mica mining
is done mainly by women. Although the Holy Book-
claims that the curse which descended upon Adam was
that he and his posterity should work by the sweat of

their brows for their daily bread, in India we find an ex-

ception to this rule. Here it is not necessary to work in

order to perspire, nor do the men participate any more
than it is necessary in menial work which, to a large ex-

tent, is performed solely by women. They extract the

mica in the rough, cut it, clean it and pack it and then,

in wagons drawn by oxen, carry it through forest and
over plain to the railway.

The demand for mica by electrical manufacturers has
grown to enormous proportions. In fact, every year it is

increasing. In the illustrations shown the famous Abru-
ker Mine is brought to the reader's attention. It is two
hundred feet deep and produces the finest grade of mica
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in the world. The mine and the manufacturers are truly

at the very antipodes of the earth. An eight or ten thou-

sand mile journey, or nearly half way around the world,

is the distance mica must travel before it is used. There
is no known substitute for mica but air. If it were pos-

sible to transform mica so that it could be freely used as

of Mr. Franklin Brooks, of the above concern, who is

one of the few Americans who ever had an opportunity
of witnesing the processes through which mica passes;
from the mines with their picturesque surroundings to
the manfacturer of electrical machinery on the other side
of the globe.

Mine Ownars' Bungalow.

the insulator of wires many advantages would be gained.

At present mica, other than its use for commutators, is

used in sheets for the insulation of armatures, is ground
up and mixed with a composition for special forms of

sockets, handles for screw drivers and sheets of insulat-

ing material for micanite cloth. When in a powdered
form it is sometimes used as a lubricator and when mixed
with cement makes a solid, durable and inexpensive in-

sulating material for joining or separating electrical con-
ductors. It is frequently the main constitutent in the

ZTelepbonp.

TELEPHONY OVER CABLES AND LONG DIS-
TANCE AIR LINES.*
BY DR. M. I. PUPIN.

(Continued from page 179.)

Wave-length.—Consider now the distance between
any two consecutive points of minimum curent or mini-
mum potential. This distance is a half wave-length.

Cutting, Cleaning and Packing Mica,

construction of insulating joints, though its use in vari- Suppose that the impressed electromotive force is a

ous other respects is more or less limited. The firm of

Eugene Munsell & Company, to whom we are in-

debted for the above illustrations, are the largest im-

porters of mica in this country.

The illustrations were obtained through the kindness

simple harmonic of frequencv 600 periods per second. Say

*Read before the 17th general meeting of the Ameri-
can Institute of Electrical Engineers, Philadelphia, May
18, 1900.
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that we find the wave-length to be 18 miles, the velocity

of propagation will be 10,800 per second; considerably

less than the velocity of propagation of light through a

vacuum. To some this numerical illustration may seem

as highly improbable, for we are accustomed to hear

much of electricity being propagated with the velocity of

light. But it should be remembered that this is_ true

under certain particular conditions only. The velocity of

propagation of electrical waves of telephonic frequencies

over conducting wires may be anything from the velocity

of light down to a few inches, or even less than an inch,

per second, depending on the inductance, resistance and

and therefore the amplitude of both current and potential

become smaller as the energy progresses along the trans-

mission line. Let U be the amplitude of the current at

the transmitting end, and U2 be the amplitude at a dis-

tance s, then if the line be considered infinitely long

U2

u

Bs

where e is the base of Naperian logarithms. The con-

stant B is called here the attenuation constant. The
mathematical expression for B is well known

Bringing Raw Material From the Mine.

capacity of the line. The smaller the velocity the shorter,

of course will be the wave-length for a given frequency.

The wave-length, as will be seen presently, plays a very

important part in ths investigation.

It is considered here as one of the characteristic con-

stants of wave propagation. I am not aware that previ-

ous investigators of the propagation of long electrical

waves have devoted any serious attention to this char-

acteristic constant.

where L, R, C, are the inductance, resistance, and ca-

pacity, respectively, of the wave conductor per unit

length, and p is the frequency speed. Much confusion

exists in the minds of physicists as to the real significance

of this constant, and as to the true cause of current at-

tenuation. It is usually stated that the capacity of the line

acting as it does somewhat like a shunt, is the cause of all

the trouble experienced in electrical wave transmission.

This statement contains a small part of the truth only,

Taking the Finished Product to the Railroad.

Attenuation Constant.—There still remains another

constant which with the wave-length completely defines

electrical wave propagation. It is called here the attenua-

tion constant. To bring out its physical meaning con-

sider two consecutive half wave-lengths at any moment.
The one nearest to the transmiting apparatus we shall

denote by A and the other by B. The wave energy

stored up in the medium surounding A is greater than

that stored up in the medium surrrounding B. Hence
wave energy is gradualy dissipated during its propaga-

tion from the transmitting to the receiving apparatus,

and for that reason may and actually has become mis-

leading. The fact that a conductor possesses inductance
and capacity shows that the medium surrounding it is

capable of storing up energ^, which, indeed, is a blessing

;

it can not possibly signify that energy propagated along
it will be dissipated ; and if capacity can not cause a loss

of energy, how can it possibly cause an attenuation of

current ? The dissipation is due to imperfect conductivity

of the wire, and to that alone. Inductance and capacity

regulate it, they do not cause it. Consider now the man-
ner in which this regulation is effected. The dissipation
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of the energy transmitted occurs at the time when it is

stored up in the medium as magnetic energy; for if the

medium surrounding an element ds of the transmission

wire contains a quantity dW of magnetic energy, then a

current x must flow in that element such that

dW=/2 Lx2 ds
Let d H be the rate of dissipation in that element, then

d H == Rx2 d s

Suppose now that by some means we increase L to n 2 L,

the medium surrounding the elements ds will store up
the same amount dW of magnetic energy with one nth

of the current, for

dW = /2 n2 L (x/n) 2 d s

Let d H x be the rate of dissipation in this case then

d H x
= R (x/n) 2 d s = d H/n 2

It follows, therefore, that during the transmission of a

given quantity of energy over a conducting wire the dis-

sipation will be diminished by increasing the inductance of

the wire, for if the wire have high inductance then small

currents are required to transmit a given quantity of

energy, and small currents incur small ohmic resistance

losses.

By increasing the inductance the efficiency of trans-

mission is increased just as effectively as by increasing

the conductivity of the transmission wire.

Distortionless Wave Conductors.—Another important

advantage is gained by increasing the inductance. The
expression for B given above shows that attenuation de-

pends on frequency ; it increases with it. Hence, in tele-

phonic transmission where waves of complex harmonic
frequencies are propagated over the line there will be dis-

tortion of the waves, because upper harmonies will be at-

tenuated more vigorously in a distortion of speech, which
is noticed in long-distance telephonic transmission as de-

fective articulation. Some instructive experiments bear-

ing upon this point will be described presently. High in-

ductance obviates this difficulty. To illustrate—suppose

that the inductance is large in comparison to the resis-

tance, the expression for B will reduce to

When everything seems dull and slow and buyers fail

It is independent of the frequency. All frequencies are

attenuated alike, so that high inductance not only dimin-

ishes attenuation, but also renders the circuit distortion-

less. Such a circuit is the ideal circuit for telephonic and
telegraphic wave transmission.

(To be continued.)

XiQbting /iDaasurements,

PHOTOMETRIC VALUES OF ARC LAMPS.*
(Continued from page 178.)

At a common terminal electromotive force of no volts,

seven of these lamps take an average current of 4.90
amperes which means an average total power consump-
tion in each lamp of 5.39 watts. With 80 volts at the

arc, this power is divided into 147 watts waste in the

resistance coils and 392 watts in the arc. The average

yield of light, expressed as mean spherical intensity, is

:

Opalescent inner, no outer=256 H. U.
Opalescent inner, clear outer=207 H. U.
Opalescent inner, opalescent outers 177 H. U.
Hence the power required to produce one unit of light

in this type of lamp is

:

Opalescent inner, no outer=2.io watts.

Opalescent inner, clear ou#er=2.66 watts.

Opalescent inner, opalescent outer=3.04 watts.

In conclusion, attention mav be called to the fact that

these figures give the value of this type of lamp as a
light producer, and not as a light distributor. The effi-

ciency of the type as a distributor of light can best be
found from a consideration of the curves of illumination—a matter which does not form a part of this investi-
gation.

The second investigation reported deals wth the gen-
eral status of the no-volt, alternating-current, enclosed-
arc lamp in its commercial form. Conditions similar to
those described in the preceding tests obtained through-
out this investigation. Seven lamps were subjected to
test. Of the results none are more instructive than those
obtained on lamp 106 (Fig. 4).

The highly benefical effect of a shade on an alternat-
ing-current lamp is here well shown. The large upward
lobe of the distribution curve is intercepted and turned
into useful directions. It is to be remembered that these
distribution curves represent the state of affairs when the
lamp is newly trimmed. As the arc burns lower, the up-
ward flux of light is strengthened and the value of the
lamp as a light source improves, because the shade then
reflects a larger flux of light into useful directions. The
shade in this case extends downward to a plane about

•*Abstract of report of N. E. L. A. committee t0' investi-

gate the photometric values of arc lamps.

I l,ow.er carbon rX long:

II " 2^" '

IH .. .. 4V" .

one-half inch above the arc, when the latter is at its

highest point. The horizontal intensity with shade is

slightly less than with clear outer globe, showing that the

latter strengthens this intensity by diffusion more than it

reduces by absorption. The increase in intensity from
the horizontal to 20 degrees B. is very marked when the

shade is employed in the position here indicated, and
these are angles of most importance in street lighting, if

not in interiors. The mean hemispherical intensity is

altered by the substitution of the shade for the clear outer

globe in the ratio of 254:169, or 50 per cent, increase.

It is worth noting that the curvature of this shade is

admirable for the effect sought. A shade which is con-

cave outward will divert a portion of the luminous flux

upward, where it is largely dissipated by absorption.

As to the efficiency of this type of lamp, the following

table gives a recapitulation of the power measurements
on the alternating current-lamps. The mean power con-

sumption of seven lamps is 417 watts. The average value

of the mean spherical intensity is :

With clear outer globe 159 H. TJ.

With opalescent outer globe 130 H. U.
Therefore, as light producers the average efficiency is

:

With clear outer globe 2.62

With opalescent outer globe 3.20
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THE INDUSTRIAL SITUATION IN GREAT
BRITAIN.

The great historian Gibbon, in his work on "The Rise

and Fall of the Roman Empire," gave reasons acceptable

to the literary and political world why great changes took

place in what was considered to be the strongest political

organization in the world's history. These causes when
collectively considered were of such a character that their

evil influences could have been partially annulled and
even at a certain period in the history of this great em-
pire many of the causes themselves might have been re-

moved. A parallel case exists with respect to the indus-

trial activity at present reigning in England. British

supremacy in the field of manufacture and commerce has

been recognized for several centuries, but the time is fast

approaching when a brighter star will appear among the

constellations. With the wonderful expansion in home
industries and myriad developments in an agricultural, in-

dustrial and architectural sense the prospects are bright

indeed for an industrial future for this country which
will far outshine that of the motherland, England. It is

believed by all financiers that the political and industrial

future of any land rests upon its coal and iron mines.

Other things being equal the country which is the fortu-

nate possessor of these prized accompaniments of civili-

zation is better prepared to build and develop on the basis

of its own resources than countries dependent upon
others for their machinery and fuel. With great plants

in which steel is turned out at the rate of millions of

tons a year, with great coal mines of inexhaustible ca-

pacity, it looks as though the future will give to this

country what England once claimed, that is, industrial

supremacy. American producers, particularly the steel

kings, realize that their power to export steel billets is

greater than ever at a price far below last year's quota-
tions. What will be done by the manufacturers of Ger-
many and England with their comparatively expensive
processes and limited supply of coal and ore?

PHYSIOLOGICAL APPLICATIONS OF ELEC-
TRICITY.

The merely hygienic benefits arising from the applica-

tion of electricity have been overtopped of late by newer
applications of greater importance not only to the patient

but to the physician, surgeon and, in fact, the entire

medical fraternity. The death dealing effect of an electric

curent upon germs has been recognized, and we hear

from abroad that a series of experiments have just been
concluded showing how inimical electricity is to the de-

velopment of deadly bacilli. On the other hand, we
hear from Chicago that electricity is used in a manner
more or less unique. Hypochlorites are driven into the
flesh, so that they reach diseased portions of the lungs,

by means of powerful static discharges. There they act

upon the tuberculosis germ, destroying its vitality and
freeing the patient in a very short space of time from
most of the symptoms of consumption. The electro-

therapeutists, who in many respects form a class by
themselves, will no doubt feel supremely gratified to

hear of successes as great as these yet from a logical

standpoint there seems to be no reason why systematic

electrical treatment given by skilled experts should not
be pre-eminently successful. The greatest boon that

civilization can hope for this coming generation, greater,

in fact than Dr. Jenner's anti-toxin of smallpox, is a

radical remedy for the stamping out of lung diseases.

ELECTRIC FANS BEHIND THE SCENES.
Summer and electric fans are almost synonomous

hot period. This is particularly true in the case of a

select circle of artists who appear in some of our theatres

terms to the many unfortunates tied to the city during the

during the hot spell. As a rule the theatres themselves
are cooled by fans situated conveniently or great ex-
hausts gather up the air, thereby creating a natural

draught more or less refreshing. Means are certainly

taken to make the audience as comfortable as possible

but behind the scenes is where suffering may be wit-

nessed. In plays calling for many changes of scenery the

stage hands undergo torture and the actors try to sus-

tain the dignity of their parts in spite of the rivulets of

paint that sometimes stream from their countenances.
In one of the largest theatres in New York city the

private dressing rooms of the participants of the play are

fully equipped with all modern conveniences. The elec-

tric light is, of course, present, but above all is the gently

humming electric fan which playing upon the occupants
of the room adds enormously to their comfort and self-

possession just prior to their reappearance. It would
seem as though plays in New York might be carried on
all summer were the proper means taken to cool the

theatre and the stage.

Apropos of the above statement some of the enter-

prising liquid air men consider it feasible to cool theatres

in this manner. There are possibilities that might be
utilized to advantage. The first natural inquiry will be
with regard to the price of liquid air; secondly, the

amount required to effectively cool the theatre, and final-

ly, the simplest and best apparatus for this purpose. This

is an opportunity the liquid air men have been looking
for, and we wonder how they will take advantage of it.
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in watts per mean spherical Hefner unit. The mean
power in the arc is 342 watts, and in the mechanism 74
watts.

RELATIVE MERITS OF THE DIRECT CUR-
RENT AND ALTERNATING CURRENT LAMPS.

'

Regarding these lamps merely as light producers, the

average direct-current lamp yields, with opalescent inner

and a clear outer globe, 207 H. U., whereas the average

alternating-current lamp for circuits of the same pressure

yields 159 H. U., which gives the former lamp an ad-

H.U.

I'Clear outer Op. inner

II' 1. •• •• «' coated

III' Op. •» " inner

vantage as a light source, irrespective of efficiency, in the

ratio of 48:159, or 30 per cent. It is pretty well demon-
strated that the alternating arc is, per se, less efficient

than the direct-current arc. Just what the proper ratio

may be is a matter for physical research, and varies with

several factors, such as current density, wave form, etc.

We have no data in these investigations to furnish reli-

able information on this point, as there are too many
variable conditions met in the lamps, as found in their

commercial form.

(To be concluded.)

Blectric IRatlwaps.

FOREIGN ELECTRIC RAILWAYS.
ELECTRIC STREET CARS IN NEWFOUND-

LAND.
Electric cars are now in operation on the principal

streets of St. Johns, and hundreds of people from the out-

ports have come to enjoy, with the inhabitants of the

city, the strange sensation of being whirled along by
such peculiar motive power. The street railway is oper-

ated by the trolley system and will run twenty cars over

7 miles of track; as the traffic increases the line will be

extended to all the suburbs.

The current which provides the power, as well as that

for lighting, is generated 9 miles from St. Johns. The
physical characteristics of the region lend themselves

admirably to the success of this enterprise. There is a

chain of four connecting lakes, and from the outlet of the

last runs a flume which is built along a steep hillside for

3,300 feet, until it disappears into a tunnel cut 350 feet

through a bluff of solid rock. At the end of the tunnel

is erected a huge sluice box of timber, to the bottom of

which is fixed a steel tube 6 feet in diameter. Through
this, the water drops 185 feet on a large water wheel in

the power house, which sets the machinery in motion.

The largest of the lakes supplying the water has a super-

ficial area of 31,000,000 square feet; the next 15,000,000;
the third, 9,000,000; the fourth, 1,000,000, this being
used as a regulating pond. The capacity of the plant is

1,600 horsepower, but the flume is of sufficient capacity
to drive another plant of like size.

The electricity is concentrated at the power house and
transmitted to the substation in St. Johns at a voltage of
15,000. The water wheel and other machinery was built
by the Stillwell, Bearce, and Smith-Vail Company, of
Dayton, Ohio, and the electric plant by the Westing-
house Company, of Pittsburg, Pa.

MARTIN J. CARTER, U. S. Consul.
St. Johns.

PROPOSED BRUSSELS-ANTWERP ELECTRIC
RAILWAY.

The government has provided, in the estimates before
the chamber, for the construction of an electric tram
service between Brussels and Antwerp. The new line is

considered to be the forerunner of others, which will
shortly supersede steam locomotion, except for the trans-
port of merchandise. The scheme provides for the con-
struction and operation of an electric railway direct from
Brussels to Antwerp without any intermediary stop, and
asks that the duration of the concession may be sixty
vears.

Several bids have already been submitted to the govern-
ment, which, however, reserves the right to select the
offer satisfying all the conditions of the bill and present-
ing the most complete guaranty of good and prompt
execution.

The new line must be established in a manner allowing
the trains to pass over an uninterrupted line of rails with-
out risk of any possible encounter, either from teams
crossing the rails or from trains. In fact, the line must
be so constructed as to avoid all obstacles that might in-

volve stopping of the trains. The bill further provides
that trains, whether composed of one motor carriage
alone or with one or more trailers, must be supplied with
powerful brakes. Not having any obstacle to fear they
may acquire a very high rate of speed; that proposed by
the bill is 100 kilometers (62.136 miles) per hour, which
would permit trains to make the run between Brussels
and Antwerp (27 miles) in twenty-five minutes.
Although the bill provides for a concession for sixty

years, at the expiration of which the railroad and its en-
tire equipment become the gratuitous property of the
state, the government reserves the right to redeem the
road after the expiration of the first ten years, or sooner,

if considered advantageous. The cost of construction
and equipment is estimated at about 40,000,000 jrancs

($7,720,000). GEO. W. ROOSEVELT,
Brussels. U. S. Consul.

ELECTRIC TRAMWAYS IN VALENCIA.
As an evidence of the general progress of Valencia, I

have to report that the business of the General Tramway
Company of Valencia, embracing some 25 miles of rails,

has been taken over by a French company, which is sub-
stituting electric power for the steam and horse traction

hitherto employed.
Electric cars are already running between Valencia and

the port, a distance of 3 miles. The system employed is

the overhead cable and trolley. The cars are of Spanish
construction, and the electric machinery and rails from
Belgium.
The Thompson Houston Company is negotiating for

the forty years' lease of some 12 miles of street rails be-

longing to another street car company. The Thompson-
Houston Company also propose to work these lines by
electricity, and their offer is being favorably considered.

When the result is definitely known, I shall .report again.

HORACE LEE WASHINGTON, U. S. Consul.

Valencia.
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Hmong tbe Societies.

ASSOCIATION OF RAILWAY TELEGRAPH
SUPERINTENDENTS.

The annual meeting of the above association will take

place at Detroit. Mich., June 20, 21 and 22, and extensive

preparations are being made by the committee in charge

for an interesting convention.

SUMMER CONVENTION OF THE NORTH-
WESTERN ELECTRICAL ASSOCIATION.

The summer convention of the Northwestern Electrical

Association will be held at Waupaca, Wis., June 26, 27
and 28. Steamer excursions, Olympian games, theatri-

cals, receptions, etc., will form the lighter side of the

programme, while the more substantial and earnest na-

ture of the meeting will consist of the reading and dis-

cussion of the following papers: "Testing," by W. H.
Edgar; "Advantages of Recording Wattmeters on
Switchboards," by W. Worth Bean; "Storage Batteries

for Small Central Stations," by Louis A. Ferguson.

patents.

WEEKLY ELECTRICAL PATENT RECORD.
PATENTS ISSUED JUNE 5, 1900.

Conducted by Otto Greenberg. Complete descriptions

and drawings of any patent mentioned below will be sent

on receipt of ten cents.

650,860, 650,861 and 650.862. Electrical Connector.
Thos. J. McTighe, N. Y.

650,872. Electric-Arc Lamp. Wm. Silvey, Dayton,
Ohio.

650,885 and 650,886. Electric Storage Battery. S. L.

Wiegand, Philadelphia, Pa.

650,915. Relay. Chas. Scribner, Chicago, 111.

650,928. Suspension-Lamp for Electric Conductors.

650,952. Electric R. R. Wm. Robinson, Boston,
Mass.

650,972. Electric Conductor. Louis Hackethal, Han-
over, Ger.

650,997. Electric R. R. James M. Taylor, Omaha,
Neb.

651,013. Electric Telegraphy. Isidor Kitsee, Phila-

delphia.

651,033. Electric Conductor. Geo. Gesner, N. Y.
651,112. Electric R. R. Switch. Hermann Gorn, N. Y.

651,179. Germ-Arrester for Mouthpieces of Tele-
phones, Chas. Branch, Philadelphia, Pa.

651,198. Telephone-Transmitter, Joseph Moore,
Chatham, 111.

651,271. Electric R. R. Thos. A. Rhodes, Langdon,
B.C.

^Business •Rews.

SPECIAL EXPORT COLUMN.
TOTAL AMOUNT OF ELECTRICAL EXPORTS
FROM NEW YORK CITY FOR WEEK END-

ING JUNE 9, 1900, $106,062.

New York, N. Y., June 9, 1900.—The following were
the exports of electrical. materials and kindred lines from
the port of New York for the week just ended

:

Argentine Republic.—30 cases electrical machinery,

$1,914

Antwerp.—2 cases electros, $15; 9 packages electrical

machinery, $2,993.
Bristol.—41 cases electrical machinery, $4,500; 52 elec-

tric cable reels, $6,945.
British West Indies.—35 packages electrical material,

$111.

Brazil.—165 packages electrical material, $10,002; 4
packages electrical machinery, $295.

Barcelona.—5 packages electrical material, $110.
Brussels.— 1 case electrical machinery, $418.
Central America.

—

2^ cases electrical material, $714.
Chile.—12 packages electrical material, $449.
Cuba.—26 packages electrical material, $474.
Ecuador.— 1 case electrical material, $37.
Hamburg.—36 cases electrical material, $1,260.

Havre.—9 packages electrical material, $985.
Liverpool.—297 packages electrical machinery, $23,-

392; 11 cases electrical material, $1,380.
London.—130 packages electrical machinery, $12,221

;

107 packages electrical material, $4,578.
Margate.—8 cases electrical machinery, $3,100.
Manchester.—6 cases electrical material, $1,500; 7

packages electrical machinery, $21,165.
Peru.—12 cases electrical machinery, $2,280; 13 pack-

ages electrical material, $2,073.
Porto Rico.—19 packages electrical material, $377.
Santo Domingo.—7 packages electrical material, $444.
Southampton.—2 packages electrical material, $950;

70 cases electrical machinery, $1,041; 5 cases electros,

$215.

U. S. Columbia.—3 cases electrical material, $71.
Venezuela.—26 packages electrical material, $53.

NEW INCORPORATIONS.

Toledo, Ohio.—The Maumee Valley Electric Com-
pany, of Toledo, has been incorporated with a capital

stock of $200,000.
Wilmington, Del.—Shawmut Construction Company,

of New York, to build and equip railroad and general
electrical plants ; capital stock, $150,000.

Peoria, 111.—The Hammond Gas and Electric Com-
pany has been incorporated with a capital stock of $100,-

000. H. W. McCoy, G. B. Franks and Walter Barker,
incorporators.

Auburn, N. Y.—The Citizens' Light and Power Com-
pany, of Auburn, has been incorporated. The directors

of the corporation are all from Syracuse, N. Y., and the

capital is $30,000.
Rhinebeck, N. Y.—The Empire Lighting Company

has been incorporated to furnish light, heat and electric

power in all the towns and villages in Dutchess County.
Capital stock is $100,000.

Chicago, 111.—The Electromote Company has been
chartered with a capital of $2,400 to manufacture and
deal in electrical devices, etc. W. C. Jones, K. H. Ed-
dington and C. B. Camp are directors.

Montpelier, Ind.—The Montpelier Light and Water
Company has been incorporated with a capital stock of

$50,000. The directors are : David A. Walmer, Alex-
ander T. McDaniel, Joseph H. Shoemaker, William R.
Page and Henry R. Brackin.

Easton, Pa.—The Consumers' Electric Light Com-
pany has been organized with the following directors:

Jas. W. Correll, N. P. Cornell, H. S. Cavanaugh, Joseph
S. Osterstock, John S. Osterstock and Lewis Rader, of

Easton, and W. H. Walters, of Phillipsburg. The capi-

talization is $75,000.
Elizabeth, N. J.—The Hercules Motor Company has

filed articles of incorporation with the county clerk here.

The capital stock is placed at $25,000. The company will

make and deal in electrical apparatus. Those named in
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the incorporation papers are Charles G. Bliss, William I.

Hester, of Pacific street, Brooklyn, and J. C. Wamar, of

South iileventh street, Newark.
Lockport, N. Y.—Articles of incorporation of the

Lockport & Newfane Power and Water Supply Com-
pany have been filed at Albany ; capital, $500,000. Di-
rectors named are : Henry J . Pierce and Burt Van
Horn, of Buffalo; VV. T. Ransom, John A. Merritt, H. L.

Ransom and T. E. Ellsworth, of Lockport, and W. B.

Rankine, of Niagara Falls. Stated objects are develop-
ment and employment of hydraulic and electric power
and supplying pure and wholesome water to cities, vil-

lages and towns in this country.

TELEPHONE CALLS.
Covington, Ky.—The Covington Home Telephone

Company has been incorporated with a capital stock of

$20,000.

Worcester, Mass.—The Citizens' Telephone and
Telegraph Company has been formed, and will be incor-

porated under Massachusetts laws with a capital stock
of $300,000.
Oklahoma City, O. T.—The Jefferson Telephone Com-

pany has been chartered with a capital of $20,000 to build

lines in Oklahoma and Indian Territory, to compete with
the Kansas & Missouri Telephone Company.

Ronceverte, W. Va.—The Great Briar & Organ Cave
Telephone Company has been incorporated to do gen-
eral telephone business, with a capital of $50,000. The
incorporators are: M. A. Gates, J. H. Crawford, R. A.
Level, B. F. Mann, A. E. Johnson, C. P. Nickell.

Salamanca, N. Y.—The Salamanca Telegraph and
Telephone Company has been incorporated to operate

throughout the counties in the western part of New
York State, and to Bradford, Pa. Its circuits will in-

clude the cities of Rochester and Buffalo, as well as

Salamanca. The capital is $10,000, and the directors are

:

Chas. R. Gibson, Edw. Bolard, Hudson Ansley and Chas.

S. Fish, of Salamanca.
STREET RAILWAY NEWS.

Cleveland, Ohio.—The Portage Lakes Traction Com-
pany has been incorporated with $10,000 capital stock.

David M. Glascock, Henry Lancefield T. S. Dunlap, Carl

PL Nau and Chas. Stocker, incorporators.

NEW YORK NOTES.
MR. A. H. MUSTARD, manager, assisted by E. E.

Goudy, of the Wagner Electric Manufacturing Com-
pany's Eastern office, at 26 Cortlandt street, are con-

stantly on the alert for business and keep in close touch
with their customers. A representative of this paper
called upon them during the past week and found them
engaged at the telephone, accepting an order for very

nearly 100 transformers, ranging from 10 to 20 lights

each. The Wagner Company's new volt, ammeters and
wattmeters for alternating circuits and especially made
for switchboard work are attracting unusual attention as

the constantly increasing demand for them proves. These
instruments are set in the switchboard in such a man-
ner that only the face of the instrument is shown. Illus-

trations will be shown in our reading columns before

long. The Wagner alternating generators are extremely

popular and cannot be surpassed for high efficiency.

They are made for all voltages and alternations.

THE KINSMAN BLOCK SIGNAL SYSTEM, on
exhibition at 26 Cortlandt street, is superior in the pre-

formance of its work to any operative system now in

vogue. It is positive in its action and is operated by a

dynmic current. It is being investigated by the foremost

steam railroad men in the country, several of whom have

signified their approval of the system and will have it

installed on their roads before fall. Mr. Frank E. Kins-

man, the inventor and designer of the above system, is

a practical railroad man as well as an electrical and me-
chanical engineer of known ability.

THE WEBBER ELECTRIC MANUFACTURING
COMPANY, 66 Broadway, are exhibiting the only
direct electric music sheet perforating machine in the
world. It has been examined by a large number of elec-
trical, machanical and musical experts, all of whom have
expressed their approval in writing as to the ingenuity,
skill and unique ability shown in the construction of so
simple but practically operative a machine. Mr. Webber,
the inventor and designer of this machine, is now com-
pleting the piano attachment for sheet music which will
play the most difficult musical compositions in as natural
a manner as though a performer were operating the keys.
This is the only electrical attachment which operates the
pedals and keys of the piano by means of the sheet music
attachment. The operation of the above apparatus is as
follows: A professional pianist plays the piano which
is connected electrically with the sheet music attachment.
The sheet is perforated automatically while playing and
removed at the end of the composition. The perforated
sheet is then placed in the piano attachment which then
proceeds to reproduce the piece. This wonderful piece
of mechanism must be seen to be appreciated and Mr.
Webber invites experts to examine the same daily.

JENNEY CONSTRUCTION COMPANY, 26
Cortlandt street, installers of automatic fire protection for
the home, fire escapes, fire extinguishers, etc., are sending
out an attractive little booklet extolling the merits of the
Montauk automatic fire detecting cable. The booklet
contains a number of very flattering testimonials from
prominent New Yorkers, testifying to their satisfaction
with the cable. Among others there appears one from
Mrs. Joseph Pulitzer, wife of the proprietor of the New
York "World," expressing her approval as to the efficacy

of the Montauk cable, as shown during the fire which de-
stroyed her house in New York city. Mrs. Pulitzer
states that over twenty lives were saved by the cable.

Wire connections are made through the shafts or walls
of a house with the locations which have been protected
with the fire cable and an annunciator and large fire bells

are placed on the sleeping floors. Automatically on the
outbreak or threatened danger of fire, the cable which
is operative at 200 degrees F. below the burning point of

wood, causes the drop in the annuncitor to show the
exact location of the fire and the bells to give warning to

all the inmates of the hous^. A return postal is attached
to the booklet which contains a request for a representa-

tive of the Jenney Company to call and show a practical

demonstration of the Montauk fire detecting cable.

W. T. H.

WESTON STANDARD

ILLUMINATED DIAL

STATION
INSTRUMENTS.
THESE INSTRUMENTS are

based upon the same general
principle and are just as accurate as
our regular Standard Portable Di-
rect Current Voltmeters and Am-
meters, but are much larger, and
the working parts are inclosed in a
neatly designed dust-proof cast-

iron case, which effectively shields

the instruments from disturbing
influences of external magnetic
fields.

WESTON ELECTRICAL INSTRUMENT CO.
lld-120 William St., Newark, N. J. % U. 8. A..

BERLIN. European Weston Electrical Instrument Co. Rltterstrasse No. 88.

LON DON . Elliott Brothers, No. 101 St. Martins Lane.
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novel applications of Electricity.

Whole No. 684.

Elevator Installed in Blooomingdale Brothers, 59th Street & 3d Avenue, New York.

THE RENO INCLINED ELEVATOR.

A great transformation is impending with respect to

the new stairways which the people of this age will in all

probability enjoy. History, at least as far as invention

is concerned, does not repeat itself but makes progress

of a definite character. But there is this to' be said, that

the simplest device after passing through various

changes will ultimately, by the natural processes of

evolution, return again to its simplest forms. The lake

dwellers of Switzerland, living at a period when Europe
gave evidence of being inhabited by mammoths and
cavebears, this race of men were among the first to make
use of an inclined plane in the manner of a stairway.

From a most humble origin, dating from this pre-his-

torie age, the stairway developed, either from the inclined

plane or a rude form of ladder.

The latest invention in reference to the above is to be
found in the Reno inclined elevator which is to all ap-

pearances a moving inclined plane or, as some choose
to call it, a moving staircase. Viewed impartially it is

certainly a valuable addition to our present mode of lo-

comotion up and down stairs for the reason that progress
is not made individually but collectively; the part com-
posing the walk or stairway moving with a uniform
speed can carry its full quota of passengers without over-

crowding because of the fact that those at the upper end
merely step off while those at the lower end step on.

In this way a transferance is almost unconsciously made
without haste or jolting or inconvenience of any de-

scription to the passenger.

In the various illustrations are shown applications of
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the Reno inclined elevator of a popular and practical

nature. It is evident from the sectional sketch that it is

simple in construction and operates on the principle of

an endless chain passing around two geared wheels and
driven by electric motors, which in this particular case

are of the C. & C. enclosed type. The use of these ele-

vators is, of course, not limited to the transferance of

passengers from floor to floor merely but finds its uses

for carrying freight, such as packing cases, barrels and
other heavy bundles of merchandise. For this purpose
it is of great value not only in department stores but for

loading and unloading steamships, for large warehouses
and factories. From a purely technical standpoint it has

many attractive features. It is inexpensive to operate, is

direct connected motor, running at 650 revolutions per
minute. By means of a reduction gear this is further re-

duced to fourteen revolutions per minute at the driving
sprocket, giving a total speed to the stairway of about
ninety feet per minute which is approximately the rate

at which progress can be conveniently and comfortably
made. This speed can be increased, though experiment
and experience have shown that a higher rate is not de-
sirable on account of the difficulty of gaining inertia in

stepping from the stationary floor to the moving in-

clined plane and back again from the moving plane to

the upper floor.

"The elevator, when intended for single file service, is

three and one-half feetin width ; for double service five

Reno Inclined Elevator Installed in Department Store.

simple in construction, is very durable, the simple motion

involved causing but little wear or tear.

The passenger elevator requires no attention whatso-

ever and operates noiselessly. The balustrade is made
to move at the same rate of speed as the staircase, thereby

preventing danger of any description from a miscalcula-

tion on the part of a passenger. The handrail is covered

with flexible rubber and seems to the passenger riding

on the incline to be motionless. In fact, the operation of

this stairway is far superior to that of the elevator proper

which with its ever present possibilities of accident is in

many cases unsafe in crowded department stores. The
endless tread chain composing the moving stairway is

driven through the medium of a sprocket wheel by a

and one-half feet ; and is built at an angle of twenty-five

degrees. The structure consists of a steel frame work
bolted at the top to the steel floor beam or header in the

building and similarly supported at the bottom. Near

the middle it is supported by a steel column, the weight

at that point being about 2,100 pounds. The moving
incline consists of a series of hardwood slats or treads of

a special form. These slats have fastened to them a

series of rubber covered longitudinal ridges, each being

three-quarters of an inch wide, one-quarter of an inch

high and one inch apart, serving as a secure and com-

fortable footing for passengers. The landing of passen-

gers is accomplished as follows : the feet of the passenger

resting upon these rubber covered ridges are impercepti-
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Reno Inclined Elevator
for transport inc packages ect from dock to ship and vice versa.

capacity-50 packaces per minute.

One of Five Inclined Elevators Installed in the Paris Exposition.
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bly slid off as they arrive on a comb shaped landing, con-
sisting of cast iron prongs fitting into the groves separ-
ating the ridges. The transferance is thus made from the
moving plane to the floor in a simple, gradual and agree-
able manner. Experiments have been made to prove the
efficiency of the machine in this respect and it has been
found impossible to catch even cotton waste between the
moving plane and stationary support."
The Reno Inclined Elevator Company of New York

city, with works at 556 West 34th street, make six styles
of inclined elevators, as follows: with right hand moving
rail, with left hand moving rail, with double rail, with
right and left hand moving rail, double rail with right
and left hand moving rail for double file of passengers,
duplex, carrying passengers in both directions, and the
freight machine. Five of the double moving hand rail

machines are now in use in the Main Exhibition Hall at
the Paris Exhibition. The office of the above company
is at 141 Broadway, New York city.

XigbtirtG /IDeasurements.
(Concluded from page 190.)

PHOTOMETRIC VALUES OF ARC LAMPS.*
Comparing the average performance of the lamps in

the first series of tests with the average performance of

the lamps in the second series of tests, one finds very
nearly the same power consumption per light unit, viz.

:

D.C. A.C.
Clear outer 2.66 2.62.

Opalescent outer 3.04 3.20
The difference is slightly in favor of the alternating

current- lamp in the first case, and somewhat more in

favor of the direct current lamp in the second.
To compare the direct current lamp with the alternat-

ing current lamp on the basis of mean spherical intensity

is not always fair. When an outer diffusing globe is

used, this basis of comparison is correct enough for the
reason that the distribution of intensity is fairly constant
in all directions, both for the direct and alternating cur-

ent types.

For outdoor use, however, lamps will be provided with
inner globes only, or clear outer globes, or shades, as the

case may be. In any event, the upward luminous flux

which passes the globes or shades is practically of no
utility. Hence, for outdoor use, the mean hemispherical
intensity below a plane passing through the arc is a better

basis for comparison.
Now, the average direct current lamp in this series of

tests yields a mean hemispherical intensity of 273 H. U.,

with clear outer globe. The average alternating current
lamp yields but 190 H. U. This gives the former an
advantage as a useful light source represented by the

ratio of 83:190, or 43.7 per cent. Moreover, the power
required per unit intensity is in the two cases 1.97 watts
and 2.19 watts per mean hemispherical H. U. So that

not only does the direct current lamp with clear outer

globe give a stronger mean intensity below the arc, but
it does so at a higher efficiency. But it is wasteful to use
an alternating current lamp for street lighting without a

shade or reflector. The tests on lamps 102 and 106
enable one to draw certain interesting comparisons,
They give mean hemispherical intensities respectively of

266 and 254 H. U., or very nearly the same as the aver-

transmitted. So that though a given cord may be prop-

erly loaded for some wave-length it will not be properly

loaded for shorter wave-lengths. It is impossible to load

a cord in such a way as to make it equivalent to a uni-

form cord for all wave-lengths ; but if the distribution of

the loads satisfies the requirements of a given wave-
length it will also satisfy them for all longer wave-
lengths. It should be observed now that the wave-length

which is considered here is not the wave-length of the
age direct current lamp with clear outer. This yield is
obtained at a power consumption of only 418 watts
which is 1.61 watts per H. U. This emphasizes the
great importance of a shade on the alternating current
lamp. Finally we may compare this last result with the
performance of direct current lamp No. 1, with no outer
globe and no shade. Here the mean hemispherical in-
tensity is 362 H. U., the power consumption 558 watts
and the power per H. U. 1.54 watts. The conclusion
based on this single comparison is that for street light-
ing the direct current lamp without shade gives 39 per
cent, more useful light than the alternating current lamp
with shade and at slightly greater economy. The ac-
companying table gives the summarized results of the
preceding investigations. It is to be noted that lamps
numbered 1 to 12 are direct current lamps and lamps
numbered 101 to no are alternating current:
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XTelepbonp.

TELEPHONY OVER CABLES AND LONG DIS-
TANCE AIR LINES.*
BY DR. M. I. PUPIN.

(Continued from page 188.)

Mr. Oliver Heaviside, of England, to whose profound
researches we owe most of our mathematical theory of

electrical propagation, was the originator and most
ardent advocate of wave conductors of high inductance.
His counsel did not seem to prevail as much as it de-
served, certainly not in his own country. I trust that

the physical view of attenuation described above in the
terms of the dissipation of energy which is transmitted
over the wire will help to elucidate Mr. Heaviside's
theory of high-inductance wave conductors.

Wave Propagation over Non-Uniform Conductors.

—

But Mr. Heaviside's proposition to employ wave con-
ductors of high inductance contained a serious difficulty

which his mathematical theory was not capable of over-
coming. The difficulty is this : How can a wave con-

*Abstract of report of N. E. L. A. Committee to in-

vestigate photometric values of arc lamps.

^Condition of no outer globe. **Condition with shade
on lamp.

Note.—All marked values not included in the mean
(M).
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THE ELECTRIC LIGHTING OF PRIVATE RESI-
DENCES.

It is manifestly impossible to anticipate the system of

electric lighting which will be used in private residences.

To light one's home, not as a mere matter of experiment,

but with the intention of making it an economical and

convenient practice is a proposition inherently interesting.

It is strange to realize the efforts that are being made
by concerns manufacturing small gas, gasolene and acety-

lene plants, to impress the general public with the direct

benefit in money and convenience of such installations.

Electric lighting in private residences is to us as impor-

tant a problem as the illumination of homes by the above

mentioned material is to those representing such inter-

ests. Domestic electric light plants at this late hour

should be as familiar a feature of kitchen economy as the

ice cream freezer or the gas stove. Strange to say, the

interest taken by electrical engineers in this exceedingly

broad and profitable enterprise is rather limited in its

nature. In all probability the reason is due to the ab-

sence of a small motor, the construction of which would

be so simple or at least so perfect that Bridget could be

left in full charge of the apparatus. Electrical men be-

lieve that the public must be educated up to certain im-

provements, and learn how to use them, but this is a mis-

take. Engineers must be educated up to the demands

of the general public and learn to accommodate them.

This would save us from tons of complicated and useless

machinery, which is theoretically valuable and interest-

ing, but in practice is found to be unreliable and a gen-

eral nuisance.

The three plans worthy of consideration for electric

lighting in our homes are as follows: First, the use of

electricity from the street circuit ; second, the introduc-

tion of small electric light plants for individual lighting

;

third, the installation of a block system. The sale of

staple articles encourages us in the idea that the sale of

electricity by large central stations is in perfect harmony
with modern practice. But it will only be profitable to

the general masses when the price of such power will

meet all criticisms and remain unaffected by it. In this

respect, the price of staple articles, among which elec-

tricity will soon be considered, naturally sinks to a cer-

tain figure, generally allowed as correct and approved of

by the public. In consequence of this it is but a ques-
tion of time to wait until this fair price is established. On
the other hand, the introduction of small electric light

plants is practical and may prove to be profitable, pro-

vided the saving brought about by their use will cover
the cost of two or three years' illumination otherwise ob-
tained. Referring for a moment to the block system of

electric lighting, a system in which a miniature central

station is established in the yards of a city block and from
which power may be obtained to light all the houses
surrounding it, this system, let it be understood, pos-

sesses obvious advantages. It might be regarded as

one of the outcomes of communism or merely as an effort

on the part of bread winners composing a city block to

co-operate for the purpose of lighting their homes in

their own way and at their own expense.

To illustrate, take a square block of city houses, num-
bering about fifty, let them average about ten lights

apiece or a total of five hundred lights. A bill against

each of $100 a year for lighting would not be considered

exorbitant. At this rate the annual receipts would be

$5,000. The cost of fuel and the expense of running the

plant would amount to $2500. Allowing $2,500 for the

plant itself, and a little wiring, would mean a complete
financial balance at the end of the year of cost of installa-

tion and running expenses against the cash receipts.

The second year, allowing the expense of running to

equal $3,000, the cost per residence for electric lighting

would average only $60, from which sum ten lights could

be run eight hours a day, every day in the year. A pri-

vate plant would take longer to pay off, but it seems as

though it were no more sensible to pay rent for the use
of furniture or necessary articles of home use than to

pay for either light or power in the home. A well-de-

signed gas or kerosene, oil engine, direct connected to a
small generator of about two horse-power size, costing,

say, $300, would pay for itself in the course of two years,

and be acceptable to 50 per cent, of the owners of private

residences. To people of moderate means the proposi-

tion is certainly an interesting one, and of prime im-
portance, if time and a slight degree of labor are freely

given as the full equivalent of what may be thereby

saved.

A GERMAN ELECTRIC HAULAGE PLANT.

At the Altenwald coal mines, in the Saar district, the

water from an upper level is used for working a 24-H.P.
Girard turbine, the horizontal shaft of which drives di-

rectly a shunt-wound dynamo which, with 480 revolu-

tions per minute, gives out 13 kilowatts at a tension of

440 volts. The current is led to a cross-cut, where, at a

distance of about 600 m. from the shaft, a 12-H.P. electro-

motor drives, by spur gear, an endless-rope haulage

plant on gradients varying from 2 degrees to 8 degrees,

conveying from 250 to 300 tons for a distance of 1,200

m. This plant has given complete satisfaction from both

a technical and economical standpoint.
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ductor be constructed so as to have a high inductance?

Ordinary circuits can be endowed by as much inductance

as may be required by simply introducing a coil of

proper dimensions, with or without an iron core, into

it. But this will never do in the case of a wave con-

ductor; for a coil introduced that way will act by re-

flection as a barrier to electrical waves. Wave propaga-

tion experiments over long-wave conductors containing

a certain number of coils in series at periodically recur-

ring points have actually been tried by telephone en-

gineers ; the results obtained have invariably proved most

disappointing. 1 shall return to this point later on in

connection with the description of experiments given

further below. Suffice it to state here that all attempts to

increase the introduction of inductance coils at periodi-

cally recurring points failed, because they had no mathe-

matical theory to guide them so as to avoid the difficul-

ties of wave reflection by inductance coils introduced

that way. It is hardly worth while to enter here into a

discussion of the many other attempts at increasing the

inductance of a wave conductor by devices which had

neither theory nor experiment to recommend them. In

fact, most of them were absurd on the face of it.

The first mathematical theory dealing with wave
propagation over conductors of this kind was presented

by the author before this Institute on March 22, 1899.

Figs. 1, 2, 3, 4 and 5.

Wave Transmission on a Loaded Cord.

The main features of this theory are extremely simple

and can be explained by a simple mechanical illustration.

Consider the arrangement of Fig. I. A tuning fork has

its handle C rigidly fixed. To one of its prongs is at-

tached a flexible inextensible cord B D. One terminal of

the cord is fixed at D. Let the fork vibrate steadily, the

vibration being maintained electro-magnetically or

otherwise. The motion of the cord will be a wave
motion. If the frictional resistances opposing the motion

of the cord are negligibly small the wave motion will be

approximately that of stationary waves as in Fig. 2. The
direct waves coming from the tuning fork and the re-

flected waves coming from the fixed point D will have

nearly equal amplitudes, and by their interference form
approximately stationary waves. If, however, the frac-

tional resistances are not negligibly small, then there

will be dissipation of the propagated wave energy. Hence
the direct and the reflected waves will not have equal

amplitudes, and, therefore, their interference will not

result in stationary waves. The attenuation of the wave
is represented graphically in Fig. 3. Experiments will

show that other things being equal increased density of

the string will diminish attenuation, because a larger

mass requires a smaller velocity in order to store up a

given quantity of kinetic energy, and smaller velocity

brings with it a smaller frictional loss. This is a striking

mechanical illustration of a wave conductor of high in-

ductance. It should be observed here that an increase of

the density will shorten the wave-length.

Suppose now that we attach a weight, say a ball of

beeswax, at the middle point of the string, in order to
increase the vibrating mass. This weight will become
a source of reflections and less wave energy will reach the
point D than before. The efficiency of transmission will

be smaller now than before the weight was attached.
Subdivide now the beeswax into three equal parts and
place them at three equidistant points along the cord.

The efficiency of the wave transmission will be better
now than it was when all the wax was concentrated at a
single point. By subdividing still further the efficiency

will be still more improved ; but a point is soon reached
when further subdivision produces an inappreciable im-
provement only. This point is reached when the cord
thus loaded vibrates very nearly like a uniform cord of

the same mass, tension and frictional resistance. Such a
loaded cord with a tuning fork attachment is represented
in Fig. 4.

If an increase in efficiency of wave transmission over a
cord thus loaded is to be obtained, it is evident that the

load must be properly subdivided and the fractional parts

of the total load must be placed at proper distances apart

along the cord, otherwise the detrimental effects due to

reflections resulting from the discontinuities thus intro-

duced will more than neutralize the beneficial effects de-

rived from the increased mass.
The problem of finding the proper distance at which

the loads should be placed is a definite mathematical
problem of Analytical Mechanics, but unfortunately it

was never solved. Fig. 5 represents a cord carrying
loads at proper distances apart. Experiments with cords

of this kind will soon convince one that the distance be-

tween the loads should be considerably smaller than
one-half of the wave-length of the wave which is to be
cord without the loads, but the wave-length which the

frequency under consideration will have on the properly

loaded cord, or what is the same thing, on a uniform
cord of the same mass, tension and frictional resistance

as the loaded cord. This point is of fundamental im-

portance, for the wave-length corresponding to a given

frequency may, and generally will be, much shorter on
the loaded cord than on the cord without the loads.

A cord of this kind is a mechanical analogy to an elec-

trical wave conductor. The mathematical wave conduc-
trical wave conductor.

The mathematical law in accordance with which
such a cord moves is the same as that in accordance with

which the electrical current is distributed over the wave
conductor under the action of similar forces. The reason

for that is not far to seek. We have the same reactions

in both cases, viz. : Kinetic or mass reaction, tensional

reaction and resistance reaction in the case of the cord.

Electro-kinetic reaction, capacity reaction and ohmic re-

sistance in the case of the wave conductor. The mathe-
matical form of these reactions is the same in both cases,

hence one is an exact analogy of the other.

(To be continued.)

DIRECT-CONNECTED TRIPLEX PUMP FOR
SIAM.

Electric power is being extensively employed in oper-

ating pumping machinery, not only for mines, municipal

water supply, office and hotel buildings, general manu-
j

factoring plants, hydraulic elevators, condensers, house

supply, but also for boiler-feeding purposes. The three- I

throw type of triplex pump is receiving consideration

for the reason that it is asserted that the continuous dis-

charge resulting from this type of pump and the conse-

quent decreased vibration throughout the delivery system

are more advantageous for the motor than types hereto-

fore used. Owing doubtless to these advantages, Mr.

G. W. Dickie, designer of the battleship Oregon, recom-

mended in a paper read for the 1899 annual meeting of
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JSatteries.

THE "NEW STANDARD" DRY BATTERY.

The story which Mr. William Roche, the noted dry

battery manufacturer of 42 Vesey street, New York city,

tells in his little pamphlet, entitled "Of Interest to Bat-

tery Users/' is an interesting one and shows the result of

patient, painstaking labor, diligent study and ceaseless

experiment. In 1890 he discovered a formula for the

manufacture of dry cells which revolutionized battery-

making and has since practically eliminated the wet bat-

ten.-. Notwithstanding that in less than seven years

more than 1,250,000 dry cells made according to that

formula were marketed, with demand for them rapidly

increasing, Mr. Roche was satisfied that still further

developments were possible and therefore kept on ex-

perimenting.

In the summer of 1897 he discovered an improvement

on the old formula with which he obtained results he had

"Navy Special" is the cell which was used so success-

fully by the U. S. Navy during the late war and was
highly recommended by the Navy Department. The
"New Standard" dry cell is particularly adapted for elec-

tro-medical apparatus, dental surgery, gas lighting, gas
or gasolene engine ignition, railroad signals, burglar
alarms, automobiles ; in fact, it is the cell for all open
circuit work. Mr. Roche now occupies three floors at

No. 42 Vesey street, and has just closed a long lease

for the entire building.

patents.

WEEKLY ELECTRICAL PATENT RECORD.
PATENTS ISSUED JUNE 12, 1900.

Conducted by Otto Greenberg. Complete descriptions

and drawings of any patent mentioned below will be
sent upon receipt of ten cents.

651,336. Electric Railway Axle. Henry M. Brincker-

}4vn Standard

sautogas-
TBADE MAR*

'AS SGAS0L1NE ENGINE

DRY BATTERY

DRV BATTERY

'New Standard" Dry Batteries and Novelties.

never dared to even hope for. He then determined to go
into the dry cell manufacturing business for himself, to
reap the full benefits of his own discoveries. The wis-
dom of this decision and the success of the "New Stand-
ard" dry batteries may be judged from the fact that in

twenty-five months he has marketed more than 900,000
cells, of a quality never before equalled.

All material used in these batteries is carefully in-

spected and tested before being accepted. The cells will

not run down while on the shelf, neither will they flow at

the 'top after being used a short time. They will not
bulge nor is there any local action when the cell is not
in use.

Besides the "New Standard," which is made in seven
different sizes, Mr. Roche manufacturers the "Navy
Special," "Gas Engine Cell," "Automobile Cell," and
special sizes of any shape, as may be required. The

hoff and James S. Doyle, Chicago, 111.

651.342. Commutator-Truing Device. Edgar D.
Carr, Akron, Ohio.

651.343. Electric Railway. Theophilus P. Chandler,
Philadelphia, Pa.

651,350. Electric Railway. William Grunow, Jr.,

Bridgeport, Conn.
651.361. Electric Telegraph. Isador Kitsee, Phila-

delphia, Pa.

651.362. Space Telegraphy. Isidor Kitsee, Philadel-

phia, Pa.

651.363. Method of Transmitting Electric Impulses.
Isidor Kisee, Philadelphia, Pa.

651,469. Dental Motor. Oscar H. Pieper and Al-
phonse F. Pieper, Rochester, N. Y.

651,471. Electrode for Secondary Batteries. Paul
F. Ribbe, Charlottenburg, Germany.
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651.472. Electrical Appliance for the Cure of Deaf-

ness. William J. Tindall, New York, N. Y.

651.473. Electric Light Dimmer. Frank E. Wood-
ford, Appleton, Wis.

651,476. Secondary or Storage Battery. Owen T.

Bugg, Jr., New York, N. Y.

651.483. Pipe for Conduit for Electrical Conductors.

Edwin T. Greenfield, New York, N. Y.

651.484. Junction-Box for Electrical Conductors.

Edwin T. Greenfield, New York, N. Y.

651,494. Feeding Mechanism for Films in Kinemato-

graphs. Vilhelm Facht, Copenhagen, Denmark.
'

651,498. Electric Arc Lamp. Emile Bonhivers.

Lenallois-Perret, France.

651,524. Electric Railway. August Casazza, Ho-
boken, N. J.

651,540. Automatic Telephone Switch. Robert T.

Watt, Laurel Springs, N. J.

651,545. Telegraphic Transmitting Device. John

Gardner, Knott End, England.

651,561. Switch for Overhead Trolley Tracks. Paul

F. Werner, Springfield, Mass.

651,575. Trolley. Frank A. Merrick, Johnstown, Pa.

651,595. Electric Switch. William Ely, Providence,

R. I.

65i,597- Electric Welding. Richard Syre, Johns-

town, Pa.

651,602. Brake Mechanism for Electric Railway

Cars. Frank W. Garrett, Johnstown, Pa.

651,610. Machine for Covering Wires or Cables with

Loose Fibres Suitable for Insulation. Franklin S. Ran-

dall, Wilkes-Barre, Pa.

651,664. System of Electrical Distribution. Albert

S. Hubbard, Belleville, N. J.

651,672. Electric Elevator. Alonzo B. See. New
York, N. Y.

651,680. Electric Battery Attachment. Henry B.

Ware and Chauncey C. Cornell, Wrymore, Neb.

651,695. Contact for Incandescent Lamp Bases, etc.

Waldo C. Bryant, Bridgeport, Conn.

651,697. Electric Current Shunting Device. Edward

R. Cliff, New York, N. Y.

651,718. Method of Electrically Treating Ores of

Nickel, etc. Henri Leleux, Paris, France.

651,733. Electric Arc Lamp. William F. Wegner,

West Superior, Wis.

651,771. Electrical Measuring Instrument. Ernest

C. Rimington, London, England.

651,777. Electro-Therapeutic Apparatus. Fred H.

Brown, Chicago, 111.

Business 1Rews.

NEW YORK NOTES.

THE J. JONES & SON COMPANY, manufacturers

and dealers in general electrical supplies, 64 Cortlandt

street, have just issued catalogue No. 10, copies of which

will be mailed upon request. It contains illustrations

and prices of the various supplies which they handle and

keep in stock—electric bells, annunciators, general elec-

tric house furnishings, telegraph instruments, batteries,

etc., and altogether reflects great credit upon the literary

department of the above company.

THE BARSCHALL IMPREGNATING CO., with

offices at 31 Nassau street, and works at Perth Am-
boy, N. J., are sending out a treatise on wood preser-

vation, which ought to be of special interest to telephone,

telegraph, electric light, power and railway engineers,

as it contains a full and complete description of the Has-

selmann patents for the preservation of wood. Descrip-

tions of tests made with impregnated and non-impreg-

nated poles are given.

OUR REPRESENTATIVE met Mr. N. P. Otis, of

the noted firm of elevator builders, Otis Brothers &
Company, some six weeks ago at 23d street and 6th
avenue, examining the L road station in order to find

out the best method of installing their moving stairway,

contracts for which have since been awarded to them.
The steps, running on an inclined plane, will be level in-

stead of inclined, as in the present inclined stairway.

The offices of the above company are at No. 145 Broad-
way.

MR. A. H. GRANGER has taken charge of the east-

ern department of the Shelby Electric Company, of Shel-

by, Ohio, manufacturers of the noted Shelby incandes-
cent lamps. The offices are located at 145 Broadway.

THE CONTRACT FOR ALL of the electric heaters

to be used on the Boston Elevated Railway Company has
just been awarded to the Gold Car Heating Company of

New York city. Tins is one of the largest orders for

electric heaters that has ever been placed, and includes

in addition to the elevated equipment an order for one
hundred and fifty sets of car heaters. The elevated

cars are to be fitted with the Gold Standard electric

heaters and the street cars will be equipped with the

Gold panel electric heaters. Before awarding this con-

tract the Boston Elevated Railway officials made very
extensive tests of electric heaters furnished by five dif-

ferent car heating companies, so that their decision in

favor of the Gold heater means a great deal for the Gold
Car Heating Company. W. T. H.

ELECTRICITY ON THE L ROAD.

At a meeting of the Executive Committee of the Man-
hattan Railway Company, held June 12, several con-

tracts were approved which practically complete the ap-

paratus necessary for the central power station at

Seventy-fourth street and the East river.

The final report of the company's experts on the ques-

tion of car equipment was considered and the committee
directed the adoption of what is known as the double-

end system, a motor car on each end of trains, equipped

with four motors sufficiently powerful to haul six-car

trains.

Contracts were authorized for an electric stairway at

Fifty-ninth street and Third avenue, and for one of an-

other type at Twenty-third street and Sixth avenue

;

these to be followed, after trial, at other important sta-

tions by whichever seems to best meet the public needs.

WESTON STANDARD
PORTABLE DIRECT READING

VOLTMETERS
AND

WATTMETERS
For Alternating and Direct

Current Circnits.

The only standard portable in=

strument of the type de-

serving this name.

write for our Catalogue of

Portable Instruments.

WESTON ELECTRICAL INSTRUMENT CO.,

JJ4-J20 William Street, Newark, N. J.

BERLIN. European Weston Electrical Instrument Co. Rltterstrasse No. 88.

LONDON. Elliott Brothers. No. 101 St. Martins Lane.
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Whole No. 685-

THE PAN-AMERICAN EXPOSITION.

Work on the Pan-American Exposition, which is to

be held in Buffalo from May ist to November ist, 1901,

is progressing very rapidly and the management prom-
ises to have a complete show ready by the time the gates

are ready to be thrown open to the public. Buildings

are being erected, canals cut, wires strung, etc., and the

opening ceremonies will be in marked contrast to those
held at the Paris Exposition, which even now is still in a

state of choas.

The importance of the great Falls, Rapids and Gorge
of the Niagara River as auxilaries to the many and varied
attractions cannot well be overestimated. In its im-
mense flow of waters, its grand scenery and its historic

lore, the Niagara is one of the most renowned rivers of

the world. Its great cataract has defied the descriptive

powers of poets and philosophers and baffled the de-
lineative skill of painters and photographers. The
grandeur of their environment renders the Falls per-
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ennially interesting in all seasons of the year and very will permit, the cataract should be viewed from both
few of those who visit the Pan-American Exposition but sides of the river and trips should be made the length of

will desire also to visit them. The trip from Buffalo can the Gorge, either along the cliffs above or over the trol-

be made in half an hour. There are many points of view ley road which runs close to the water's edge. Perhaps

and places of interest and the visitor can plan his itiner- the most comprehensive near-views of the Falls are those

ary according to the leisure time at his disposal. If time obtained on the Canadian side of the Gorge, especially
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that from Falls View station. Here is seen a complete

panorama, embracing the rushing and turbulent cur-

rents of the upper rapids and the whole sweep of the

falling waters., reaching from end to end nearly four-

fifths of a mile, with the great Horseshoe Falls in the

foreground separated by Goat Island from the American

Fall, which is 158 feet high, and 1,881 feet wide. In the

river below plies the little steamer "The Maid of the

Mist," carrying visitors close to the foot of the Falls at

various points and affording splendid views of the de-

scending waters. The State Reservation on the Ameri-

can side and Queen Victoria Park, across the river in

Canada, are delightful observation grounds, both open

for the enjoyment of the public free of any charge. To
the scientific visitor the electrical power development at

the Falls will be especially interesting. On the Ameri-

can side there are two great corporations utilizing the

current of the Niagara river for developing electric power
used in many industries at the Falls. The power thus

generated by one of these corporations is also trans-

mitted to Buffalo, twenty-five' miles distant, for use for

the electric lighting of the city, for operating a great

electric trolley car system and in many important manu-
facturing establishments. The power thus transmitted

will likewise be extensively used for the purpose of the

Exposition.

In surface contact railway systems having a third rail

formed substantially in the nature of a continuous mem-
ber, the third rail is made fast by spiking in a manner
similar to the securing of the tread-rails, the sections
constituting the third rail being insulated from each
other by spacing blocks. This method of mounting the
third rail has been found objectionable and unreliable on
the score of expense and danger of short-circuiting, and
the present invention seeks to provide a means of con-
structing the conductor or third rail in a manner that
will make it lasting under all conditions of traffic, that
will reduce the danger of ground short-circuiting, and
that will admit of securing the feed-wire in close prox-
imity to the third rail, whereby the connection between
the switches, the third rail, and the feeder-rail is the
more stable and economical, and a more complete and
sightly construction of the third rail for use on block
or concrete paved thoroughfares is provided.

It comprises a trough having a stone base upon which
rests the rail. This trough is filled with plastic cement,
which, when hardened, securely binds the rail in place
and at the same time it acts as an insulator so that the
danger of short circuiting is reduced to a minimum, a
smooth upper surface is presented and the feeder wires
may be imbedded in the filling close to the rail.

Hutomobiles. Hmono tbe Societies.

A NEW STYLE OF AUTOMOBILE.
There is probably no machine more attractive to the

public mind at the present time than the automobile.

As a recent addition in this line, the patent granted to

John Ponder, of Brunswick, Victoria, Australia, is in-

teresting. The invention relates particulary to the driv-

ing mechanism, and provides a construction which has

neither chain nor leather belts, nor continually rotating

sprocket wheels. It is operated by an explosive-engine,

in which oil is the actuating agent, and is so constructed

that it is applicable to any class of conveyances. All the

parts are accurately balanced to reduce the vibration to

a minimum, and the explosions, of which there is one to

each revolution of each opposite pair of cranks, are ab-

sorbed by two pistons in each cylinder. The explosive

mixture is electrically ignited, and by a simple system
of crank levers and connecting rods, a variable speed
transmisson gear is obtained which is most effective in

action. From it can be communicated to the main
driving axle all speeds of variations of the same from
zero to any predetermined maximum without in any
way altering the speed of the motor. The maximum
power for hill-climbing and rough roads, as also all

changes of speed, is obtained by the movement of one
lever by the driver. By a special form of clutch-box
secured to the main or driving shaft, a rotary motion is

imparted to the said shaft from a reciprocator slide mov-
ing along the engine-frame. By this mechanism heavy
loads or steep upgrades are treated without any unusual
labor, since the power transmitted from the motor can
be regulated by a rocking lever. The wheels are so ar-

ranged upon their driving-shaft that one can overrun or

underrun the other, and thereby allow for the major
curve in turning.

Electric IRatlwaps.

IMPROVEMENTS IN THE SAFETY THIRD
RAIL ELECTRIC RAILWAY SYSTEM.

Mr. John M. Murphy, of Torrington, Connecticut, has
recently patented an improvement in the third rail sys-

tem for electrical railways.

ANNUAL MEETING OF THE NEW YORK ELEC-
TRICAL SOCIETY.

The annual meeting of the New York Electrical So-
ciety was held on June 14th. In his report, the secretary

stated that there had never been so many members in

good standing as now. The membership is 540. The,

treasurer's report showed the society to be in excellent

financial condition.

The election of officers resulted as follows : President,

T. Commerford Martin ; vice-presidents, Arthur Wil-
liams, P. V. Henshaw, Stephen L. Coles, W. C. Burton,
C. O. Baker, Jr., S. L. Nicholson; secretary, Geo. H.
Guy ; treasurer, Henry A. Sinclair.

The paper of the evening, which was given by Mr.
E. W. Caldwell, was on "Late Advances in Ruhmkorff
Coil Interrupters." At the close of Mr. Caldwell's paper,

the president gave an account of some work he had done
some years ago on "Electric Tempering of Steel

Wheels," the apparatus employed for which really con-
stituted an enormous Wehnelt interrupter. So power-
ful was the action induced by >the passage of the current

from the submerged wheel to the electrolyte, that all the

members of the party witnessing the experiments, which
were performed at night, found the next day that they
had been severely burned about the face and hands,

showing symptoms identical with sunburn, with subse-

quent peeling of the skin. Prof. Doremus then brought
from his valuable collection of apparatus, one of the

original coils used by Prof. Henry, in his classical ex-

periments of self induction. This coil was one of those

shown in the early books on physics and electricity, and
was also one of those with which the experiments were
conducted which led Prof. Henry to discover the "extra"

of self-induced current, which discovery secured for this

country the naming of the unit of self-inductance after

the illustrious investigator. Mr. Mailloux pointed out

that the term "Impedance" was first used publicly at a

meeting of the New York Society in 1882 or 1883, and
that many other classical researches had been introduced

to public attention through the medium of the society.
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flmprovements in tbe flncan&escent Xamp.

THE FIVE HUNDRED VOLT LAMP.
WILL THE CARBON FILAMENT EVER BE-

COME OBSOLETE?
By F. M. F. Cazin.

This inquiry is of less practical importance to the gen-

eral vacuum lamp industry than is commonly assumed,
unless the introduction of a superior substitute for the

carbon filament would be tainted with the same trade-

disturbing uncertainties that result from litigation and
law jugglery, characteristic of the vacuum-lamp industry

in its infancy. With the possible or eventual substitute

in the exclusive control of the concern which, at present,

rules the vacuum-lamp market with more or less suc-

cess, a repetition of such trade disturbance might be

anticipated. Handled in a liberal policy of general licens-

ing, the new-comer would materially help the trade, be-

cause a better product always commands better prices

and gives better profits. It is therefore interesting to dis-

cuss probabilities under the assumption that the day be
not very far off which will find the carbon filament be-

longing to things obsolete and to the industrial past.

Led on by pertinent questioning nearly a decade ago
an officer of the concern alluded to, whose name for

obvious reasons is withheld, made the following state-

ment :

"We might admit that, as it has been with other high-

class industrial achievements, the carbon filament may
one day find its superior substitute and become obsolete.

But up to the present day there is nothing in view that

could make it so.

"At one time Edison went to work, but with little suc-

cess, with the intention of finding something which
would obviate some of the practical drawbacks con-

nected with the use of carbon. (Compare his No. 492,-

150, applied for Oct. 26, 1882.) But with the improve-
ments in the quality and economy of making carbons
which we have made, we are convinced that carbon fila-

ments are going to stay.

'Now you want us to take up your idea of using Wels-
bach mantle material in the making of new filament, and
fix up a laboratory for you to work in, we to have a first

call on anything you may make and that we might want
to make use of.

"But we can see no good cause for changing our
policy of letting inventors work out their own salvation.

As a rule they come and go and are never heard of again.

"We save money by not meddling with them. Should
at any time a successful competitor appear in the market
with a really superior substitute for our carbon filament,

it will then be time enough for us to spend some money
that we now save by letting good enough alone. And
after all, the newcomer will have to choose between our
price and litigation, for which never a cause is wanting
in matters of patent right.

"To be candid with you, we antagonize all so called

progress in this line, and surely we do not want to help

it on."
This was many years ago. Since then the issue of

patents as well as technical literature have indicated

the existence of activity and of vitality in the endeavors,

that point to the inquiry, as expressed at the head of

these lines. And evidently a change of policy has been
the result. The tendency of absolute indifference, if in-

dications are not misunderstood, has changed to a de-

termination to foil all attempts towards material pro-

gress or change in the present lamp industry.

For obvious reasons this is neither time nor place for

discussing the shape that such determined resistance has

taken in regard to applications for patents, though the

time for that will also come, but the opposition, as it ap-

pears on the surface of technical journalism, deserves
attention and discussion.

It is the writer's intention, in this connection, to dis-
cuss two publications which have lately appeared simul-
taneously and in the same issue of one of the electrical
and engineering weeklies.

^
The one is a pronunciamento through Mr. Elihu

Thomson, as the medium for defining the position of his
employers, to the effect that no good can be expected
in electrical lighting from such a thing as rare metal
oxids

The other is a statement, "A 500 Volt Lamp," pub-
lished jointly by two of my former employes, one a
chemist, and the other an electrician, who in my pay, for
my account, and under my direction and instruction,
from about August 9th, 1899, to February, 1900, did ex-
perimental work at the old Westinghouse factory in

Newark, then exclusively occupied by the Manhattan
General Construction Company, the general manager of
which was temporarily interested in the stated experi-
mental work, under an agreement of August 9th, 1899,
by which he held an option on my lamp patents and
pending applications. In this statement the two em-
ployes disclose without my permission, contrary to that
which they knew to be my desire, the nature of the work
that they did in the stated period of their employ and
nothing else, as the diary kept and their reports to me
prove beyond all possible doubt.
My relations with these two gentlemen will be well

understood by the following excerpts from late corre-
spondence. Under date of February 17th, a few days
after the stated work had been terminated, I had oc-
casion to write to Mr. Joe Hardwick in reference to a
communication received from Mr. S. Marsh Young, the
gentleman holding the option mentioned above, as fol-

lows:

"I have been informed by Mr. Young of the proposi-
tion you and Dr. Werner have made to him. Have you
not thought of the interpretation that might be put on
your entire action in consequence? After six months'
employment for doing a certain thing, and after virtually

accomplishing nothing, you both offer full accomplish-
ment (a commercially acceptable rare metal—oxide
luminant), if you can have a finger in the pie. Do you
understand that you are about ruining your own reputa-
tion for integrity for all of your lifetime?"

To this Mr. Hardwick had no other or better answer
than

:

"Newark, N. J., Feb. 19, 1900.—Our contract with
you expired on the 9th. It seems to me a foregone con-
clusion that any understanding made after that date
with anybody is of no possible interest to you. Cer-
tainly your contract with Dr. Werner and myself could
not have any bearing on the case, if it had alreadv ex-
pired."

Mr. Hardwick had previously been working with me
in 1895, of which fact he reminded me in his letter of

Jan. 28th, 1899, when he prepared for a renewal of the
engagement, as follows:

"You remember that I handled some very interesting

experimenting for you while I was with the Empire
Lamp Works, a couple of years ago."
A demand on my part, directed to Werner, for a writ-

ten acknowledgement that all the work described in the
article, 'A 500-Volt Lamp," had been done under my
instruction while they were in my employ, brought the
following answer in part

:

"Mr. Young, who paid me my salary for working out
your lamp when your contract expired, invited me to

work out my lamp on an entirely different basis."

This leads to the assumption that Mr. Young has been
victimized by such false assertion as to a "different

basis." The records in the patent office are amply suf-



JUNE 30. 1900
J

THE ELECTRICAL A.GE' 20S

The Electrical Age.
ESTABLISHED 1883.

EntfT'd at Xew York P. 0. as second-class matter, January 18, 1891.

THE ELECTRICAL ACE PUBLISHING CO., Publishers.

TERMS OF SUBSCRIPTION :

One Copy, one Tear, --- = ----
One Copy, six months, - = ---
Great Britain and other Countries, -

93.50
. 1.25

3.50

Cable Address (

a

ll Cables), " Eleotage," New York.

KEWTON HARRISON, E. E., Editor.
ASSOCIATE EDITORS?

ALFRED E. WIENER, E.E.,) EIC LlGHT AND Power.
OSBORNE P. LOOMIS, E. E.,

j

JOSEPH MUIR. M. D., I
Electro-

FREDERICK STRANGE KOLLE, M. D., ,
Therapeutics.

ADDRESS ALL COMMUNICATIONS TO

THE ELECTRICAL AGE PUBLISHING COMPANY,
Seventh Floor, World Building,

NEW YORK.

NEW YORK, JUNE 30, 1900.

CONTENTS:
EDITORIALS.

Electricity in Naval snd Military Warfare 205

EXPOSITIONS.
The Pan-American Exposition 201

AUTOMOBILES.
A New Style of Automobile 203

ELECTRIC RAILWAYS.
Improvements in the Safety Third Rail Electric Railway System '203

AMONG THE SOCIETIES.
Annual Meeting of the New York Electrical Society 203

IMPROVEMENTS IN THE INCANDESCENT LAMP.
The Five Hundred Volt Lamp. Will the Carhan Filament Ever Become

Ocsolete?e 204

BATTERIES.
The ' 'Clover Lear' Dry Cell 206

PATENTS.
Weekly Electrical Pater t Record 207

BUSINESS NEWS.
New Incorporations 207

Telephone Calls 207

Street Railway News 208

New York Notes 208

ELECTRICITY IN NAVAL AND MILITARY
WARFARE.

The advantage of electrical apparatus in the various

forms of warfare indulged in by civilized races has be-

come more and more apparent with each new civil con-

vulsion. Attached to the British army service at least

ten years ago, if not more, was a corps of men called

military engineers, whose duty it was to establish com-
munication between the army and various points of

interest in advance or behind. This work has been

specialized since then and in the forces of the American,

German. French and British armies of to-day telephonic

as well as telegraphic communications are established,

thereby facilitating the delivery of orders from point to

point and enabling trusted officers to rapidly convey in-

formation, secured at a possible loss of life and limb,

to superior officers.

It is remarkable to realize to what extent both army
and navy are dependent upon applications of electricity.

On board ship are found electric lights, electric bells,

electric signalling devices and electric signals operated

between the different parts of vessels. These are not

only found on board of naval vessels but on any mer-
chant marine. In naval practise proper searchlights for

various purposes, electric torpedo boats, electrically ex-

ploded guns and an infinite variety of electrical ap-

paratus is now in vogue. In fact, even the speed indica-

tors, logs, rudder gear, regulator, etc., are controlled

electrically. Various large electrical companies have

found it necessary to develop departments devoted en-

tirely to the construction of apparatus for army and
navy use. A casual glance around on one of these great

floating forts, such as the battleships Oregon or Illinois,

will bring to the sightseer's immediate attention a great

variety of electrical appliances, many of which are in con-

stant daily use. The. torpedo guns, one of which was
exhibited at the World's Fair, at Chicago, are controlled

to a greater or less degree by electricity. The Warth
gun, on exhibition at the Columbian Fair, was unique

on account of its being the first serious crystallization of

an idea tending to revolutionize torpedo gun construc-

tion. This electrical torpedo gun was characterized by
the novelty of its motive power, electro-magnetism,

which was here for the first time used for the projection

of missiles. A writer states that the gun was further

characterized by the employment of a force, meaning
electro-magnetism, which he describes as "the safest,

most flexible, beautiful and economical of any used for the

projection of high explosives." It can therefore be real-

ized that an effort has actually been made to introduce

as a practical article a torpedo gun of a character purely

electrical.

For army service the employment of electricity is a

boon of the greatest possible value. It is common prac-

tice now to send aloft balloons from which conversation

can be exchanged with the officers on terra firma. Photo-
graphs can be taken and by means of a telescope move-
ments of the enemy seen without the least possible risk.

It is even possible, by means of these balloons, to signal

readily by employing a small searchlight, the code em-
ployed being, of course, a secret one. The use of the

Marconi system of wireless telegraphy during the Boer
war was naturally limited on account of certain crude
features still found in the apparatus, only well informed
experts being able to conveniently and readily operate

the same. In the department of surgery the X rays were
frequently in use and by their aid assisted greatly in the

setting of limbs and the extraction of bullets. Probably
one of the next moves in firearm construction will be
that of operating the rifle or revolver by electricity. In-

stead of it being necessary to pull a trigger a button
may be lightly pressed and an electro-magnet, by the

aid of a dry cell, will throw into operation the normal
mechanism of the device. There are still many oppor-
tunities open to inventors in this particular field of work.
Whatever electricity is now employed is found to a

larger extent on board of men-of-war, cruisers, etc., than
in the equipment of armies. The difficulty largely obvi-

ated was that originally due to a lack of portability, ob-
taining a ready supply of electricity for searchlights, etc.

To-day we have generators so compactly built that noth-
ing could be subtracted from them in either weight or

volume, and, on the other hand, little could be added m
the way of efficiency. The obvious advantage of a

powerful current at certain critical moments in the his-

tory of an army's advance for signalling purposes calls

for but little argument. Success in warfare on land or

sea aside from the personal element is largely dependent
upon the perfection of the machines through which
death is sent on its way. The power of these and the
ease of handling them are as important as the quality of

the intellect governing their operation.
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ficient for protecting me in my inventions of the use of

rare metal oxids in electric lamps, of the use of pseudo-

fibre, thread or fabric of such oxids in vacuum lamps, of

the osmium-coating singly and in their combinations.

The article described none but such, and nothing "on a

different basis" is described therein. With all it is re-

markable, that in the article the two men claim a joint

invention, while in his letter Werner ignores Hardwick

which that company is putting upon the market. The
satisfactory results obtained in connection with this

cell were only reached after a long series of experiments
and the manufacturers claim to now produce a battery
which for permanence, constancy and durability cannot
be equalled. These cells are contained in pure drawn
zinc shells and are mechanically perfect. They do not
explode and can therefore be used in connection with

., .AUTO-ELECTRIC CO. KFRS. .
IS'ar.cmic.conTSACT.co.ca.ncTs.-S'.B

NEW VOAKJt.Y. U.S.A.
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Twenty Four Cell "Clover Leaf

altogether. Evidently the (?) have already fallen out.

And both men at their engagement had fully under-

stood and agreed that their position be precisely such

as of late has found so pertinent a characterization in

Hubel vs Bernard. (Court of Appeals, Washington, D.

C, XII., 6, 1899.) Their attempt to wrongfully appro-

priate invention and honor that belongs to their em-

ployer will not be successful.

(To be continued.)

Testing Battery Ready for Use.

the most delicate apparatus, there being absolutely no
danger from leakage. Illustrations of the twenty-four
cell battery to be used for testing purposes are shown
herewith and show the compactness which is obtained
in these outfits. The individual cells can be readily re-

moved from the case by loosening four screws and a new
cell quickly inserted. The high electro motive force and
large amperage obtained from this cell makes it the ideal

cell where such an output is required for only a short

m 4> 4 4 4
$ 4 4 «& 4i 4 ii 4
14 4 ^ i

N::

r*%/

Twenty Four Cell "Clover Leaf" Testing Battery Disconnected.

JSatteries.

THE "CLOVER LEAF" DRY CELL.

The symbol of good luck, the four leaved clover, is

used as a trade mark by the Electric Contract Company

for the "Clover Leaf" dry cells for testing purposes,

time, for testing purposes, electro-therapeutic work, etc.

The voltage of the cells is 1.25 and will remain practi-

cally constant. One point in connection with the

"Clover Leaf" dry cell which appeals especially to dealers

is the fact that they are commercially permanent and

will not run down on the shelves, a common fault with

batteries of this nature. The cells are put up in cases

holding 24, 49, 74 and 99, the weight ranging from four
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pounds for the twenty-four cell outfit to fifteen pounds

for the ninety-nine cell outfit. The following are the

voltages for the various outfits: 99, 123.75 volts; 74,

92.50 volts
; 49, 61.25 volts ; 24, 30 volts. Each test bat-

tery is furnished with an extra cell. The cases are ele-

gantly finished and tips are provided to hold terminals

in place when not in use. The reversing switch is of the

best design and all cases are equipped with lock and key

and handles for carrying. The address of the Electric

Contract Company is 61 Elm street, New York city.

patents.

WEEKLY ELECTRICAL PATENT RECORD.
PATENTS ISSUED JUNE 19, 1900.

Conducted by Otto rGeenberg. Complete descrip-

tions and drawing of any patent mentioned below will

be sent on receipt of ten cents.

651,817. Telephone Toll Apparatus. John T. Bel-

anger. Detroit, Mich.

652,827. Electrolytic System of Refrigeration. Clyde

J. Coleman,. Chicago, 111.

651,849. Electrolytic Apparatus. Max Hass, Aue,

Germany.
651.866. Incandescent Lamp. Isidor Kitsee, Phila-

delphia, Pa. This invention consists of a pencil non-

conducting at low, but conducting at high temperatures,

in combination with a conducting-film consisting of

finely-divided platinum.

651,945. Electric Motor. Clifton S. Bundy, Phila-

delphia^ Pa.

651,985. Electric Arc Lamp. Allyn B. Walton, Lo-

rain, O.
652.003. Electric Railway. William Kingsland, Lon-

don, Eng.
652,027. Transformer. Svend E. Johannesen, St.

Louis, Mo.
652,116. Rheostat. Thomas F. Jordan, N. Y.

652,151. Automatic Electric Switch. Phill S. Tirrill.

652,194. Electrical Incandescent Lamp. Max von

Recklinghausen, London, Eng.

652,214. Electric Motor. Cesar R. Loubery, Paris,

France.

652.229. Telegraphic Apparatus. Alexander Muir-

head, London, Eng.
652.230. Art of Reducing Attenuation of Electrical

Waves and Apparatus Therefore. Michael J. Pupin,

Yonkers, N. Y.
652.231. Art of Reducing Attenuation of Electrical

Waves. Michael J. Pupin, Yonkers, N. Y.

JSustness "Hews.

NEW INCORPORATIONS.
Keswick, Cal.—The Keswick Electric Light Company

was incorporated by H. D. Scribner, A. T. Johns, P. S.

Coke, H. S. Donnels and W. H. Bone, with a capital

stock of $50,000, of which $50 was subscribed.

Centerville, la.—The Citizens' Electric Light & Gas
Company has been incorporated. Capital, $35,000. In-

corporators: D. C. Campbell, T. P. Snouts, J. A. Camp-
bell and C. C. Campbell, all of Centerville.

Waterloo, Ind.—The Waterloo Electric Light &
Power Company has been incorporated. Capital, $5,000.

Incorporators: H. K. Leas, J. P. McCayne, M. Kip-

linger, A. Kelly, all of Waterloo.

Canandaigua, N. Y.—The Ontario Light & Tractibil

Company of Canandaigua has been incorporated. Capij

tal, $100,000. Directors: J. Howard Burgess, Elmira;

J. H. Pondee and H. B. Ferguson, Canandaigua.

Rock Hill, S. C.—The Catawba Power Company, of

Rock Hill, S. C., capital stock $100,000, has been chart-

ered. The company will develop power near Rock Hill,

as already mentioned in these columns.

Sullivan, Ind.—The Sullivan Heat, Light & Power
Company has been incorporated. Capital, $25,000. In-

corporators: W. N. Crowder, L. A. Stewart, C. H.
Crowder, P. L. Reid, E. S. Crowder, all of Sullivan.

Raleigh, N. C.—The Goldsboro Illuminating & Trac-
tion Company has been chartered. The capital stock is

fixed at $15,000, with privilege of increasing it to $100,-

000.

Islip, N. Y.—The Sayville Electric Company of Islip,

Suffolk County; has been incorporated. Capital, $15,-

000. Directors: Daniel D. White, J. H. Green, Jr.,

Francis Gerber, Joseph A. Nauert, Sewell Thornhill, of

Sayville.

Jersey City, N. J.—The Massachusetts Power Com-
pany has been incorporated, with headquarters in this

city. Capital, $750,000. Incorporators: R. M. Wiers,
R. S. Checkley, K. A. Hammerer; R. M. Wiers & Com-
pany, attorneys, New York.

Portland, Me.—The Sagadabock Light & Power
Company, of Portland, has been incorporated. Capital,

$200,000. Incorporators : G. F. West, A. S. Bosworth,
H. W. Ricker, all of Portland; S. C. Manley, J. H. Man-
ley, of Augusta; Symonds, Snow & Cock, attorneys,

Portland.

Los Angeles, Cal.—The Excelsior Power Company,
of Los Angeles, has been incorporated. Capital, $150,-

000. Incorporators: C. A. Hooper, G. W. Hooper, D.
C. Henry, all of San Francisco ; R. P. Winters, of River-

side ; F. L. Margan, F. B. Crosier, S. Borden, all of Los
Angeles.

Albany, N. Y.—The Ontario Light & Traction Com-
pany has been incorporated, with a capital of $100,000.

This is a reorganization of the Canandaigua Electric

Light & Railroad Company. J. H. Howard Burgess,

Elmira; J. H. Pardee and H. B. Ferguson, of Canandai-
gua, are directors.

Red Bluff, Cal.—The Red Bluff Electric Power Com-
pany has been incorporated to generate and develop
electricity for heat, light, etc. Capital, $250,000. Incor-

porators: D. S. Cone, C. F. Foster, E. H. Ward, all of

Red Bluff; J. D. Sherwood, of Spokane, Wash.; W. N.
Woodson, of New York city.

TELEPHONE CALLS.
Mason City, la.—The Greene & Western Telephone

Company has been organized here. Capital, $150,000.

Incorporators: A. Kime, W. J. McAllister, H. E. Soes-

be, all of Mason City.

Hartsville, Ind.—The Hartsville Telephone Company
has been incorporated. Capital, $2,500. Incorporators:

J. W. Anderson, J. W. Smith, F. J. Beck, J. L. Towson,
all of Hartsville.

La Porte, la.—The La Porte Telephone System of La
Porte, la., has been incorporated. Capital, $2,500. In-

corporators: J. C. McGohran, G. M. Nesbit, E. G.

Leffler, S. J. Tedford, C. F. Bennett, all of La Porte.

Cedar Rapids, la.—The Central Telephone & Tele-

graph Company has been incorporated at Cedar Rapids.

Capital, $500,000. Incorporators: A. T. Averill, G. M.
Averill, E. M. Scottt, all of Cedar Rapids.

Conrad, la.—The Conrad Telephone & Telephone

Company has been organized here. Capital, $5,000. In-

corporators: D. Marsh, M. M. McClain, W. H. Stark,
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E. I. Guild, F. W. Alexander, E. W. Barnes, all of

Conrad.
Trenton, N. J.—The Plainfield Telephone Company

has been incorporated. Capital, $15,000. Incorporators:

A. Dingier, R. J. Emory, both of Jersey City ; H. F. At-
kinson, of Red Bank ; G. H. Atkinson, attorney, Jersey

City,

Wills Point, Tex.—The Excelsior Telephone Com-
pany, of Wills Point, has been chartered. Capital, $6,000.

Incorporators: W. M. Mitchell, F. M. Kidder, W. M.
Mitchell, Jr., all of Willis Point.

Covington, Ind.—The Shawnee Telephone Company,
of Covington, has been incorporated. Capital, $3,000.

Incorporators: B. Brown, J. H. Meeker, H. H. Stroder,

T. Purdue, all of Covington.
Greenfield, Ind.—The Citizen's Telephone Company

has been incorporated. Capital, $10,000. Incorpora-

tors: W. Finnell, T. B. Piper, C. Kingan, all of Green-
field.

Vandalia, 111.—The Farina & Vandalia Telephone
Company, of Farina, has been incorporated. Capital,

$2,500. Incorporators: Thomas Zinn, Charles T. Wade,
Charles W. Maxon.

Baltimore, Md.—Mayor Hayes is negotiating with the

Maryland Telegraph & Telephone Company for the in-

stallation of an exchange in the city hall and the replac-

vice throughout the municipality by Maryland tele-

phones.
Charleston, W. Va.—The Petroleum Telephone Com-

pany has been chartered. Capital, $1,000,000. Incor-

porators: J. H. High, C. G. High, G. D. Chilton, J. F.

Noyes, F. L. McGee, all of Charleston
; J. W. Malsolm,

attorney, Charleston.

Canisteo, N. Y.—The Greenwood & Canisteo Tele-

phone Company, of Steuben County, has been incorpor-

ated. Capital, $3,000. Directors: A. P. Woodward, N.

E. Coston, J. M. Atkins, J. S. Tobias, Greenwood ; Frank
Failing, Rexville.

Melott, Ind.—The Melott Telephone Company wili

put in an exchange in Mellott, Newton, Hillsboro, Stone
Bluff, Veedersburg, Attica, Wingate and Waynetown.
The capital stock is $3,500 and the directors are Charles

Archer, S. A. Moore, H. E. Carpenter, J. W. Royal
Mason Simmons, W. F. Mellott and William. F. Ger-
rard.

Albany, N. Y.—The Salamanca Telegraph & Tele-

phone Company, of Salamanca, has been incorporated

to operate in Salamanca and through the counties in the

western part of the State, with terminus at Bradford,

Pa., its circuit to include the cities of Rochester and
Buffalo. The capital is $10,000, and the directors in-

clude Charles R. Gibson, Edward Bolard, Hudson Ans-
ley and Charles S. Fish, of Salamanca.

STREET RAILWAY NEWS.
Chicago, 111.—The Waukegan, Fox Lake & Western

Railway Company has been incorporated at Springfield,

with a capital of $100,000.

Toledo, O.—The Victoria Park Railway Company, of

Toledo, has been incorporated. Capital, $50,000. In-

corporators: C. W. Ryan, J. W. Ryan, J. D. Besly, F.

J. Arbuckle, F. W. Caughling.

Columbus, O.—The Portage Lakes Traction Com-
pany, Cleveland, has been incorporated, with $10,000
capital stock, by David M. Glascock, Henry Lancefield,

T. S. Dunlap, Carl H. Nau and Charles L. Stocker.

Richmond, Va.—The Virginia Conduit Railway Com-
pany, of Richmond, has been chartered. Capital, $1,-

000,000. Incorporators: A. Pizzini, Jr., W. S. Forbes,

W. B. Davis, W. R. Johnston, P. Davis, E. A. Horn, J.

D. Patton, W. F. Jenkins, all of Richmond ; A. B. Gui-

gan, attorney, Richmond.
Scranton, Pa.—The Scranton & Northeast Railroad

Company has been chartered. The capital stock is $100,-

000. The incorporators are: T. F. Penman, president;
C. C. Mattes, A. P. Bedford, M. E. McDonald, all of this
city; Henry C. Riley, Jonathan Jenks, Stanley R.
Ketcham, Philadelphia; B. K. Facht, Lewisburg; E. S.
McNaul, Lock Haven, and C. B. Boughton, Buffalo,
N. Y.

&

NEW YORK NOTES.
H. E. PLASS ELECTRIC CONSTRUCTION &

SUPPLY COMPANY, Barclay and Church streets,
dealers in electrical supplies, have an interesting hot
weather exhibit in their show windows, which attracts
the attention of the throngs of passersby. It consists of
battery and current fans from three dollars up, adapted
for all conditions of fan motor practise and many a
suburbanite on his way to the ferry has fallen a ready
victim to this attractive display.

THE J. JONES & SON COMPANY, 64 Cortlandt
street, are increasing their trade among the contractors
of Greater New York and the State generally very ex-
tensively. Their employes are noted for their great de-
sire to please all customers, particularly in the delivery
of supplies and materials. The Jones Company carry
a large stock of electric light, house, office and general
equipment supplies.

J. H. BUNNELL & COMPANY, 20 Park place, the
well known manufacturers of high grade telegraphic and
other apparatus, are making a fine display of motors,
power apparatus, searchlights, fan motors, etc., in their
new show windows. They have a big stock of battery
fans on their bargain table, all first class goods at the
buyer's own price. The above company now occupies
five floors and a cellar and subcellar under the main
floor. They are gradually equipping the upper floors of

their new building with all modern machinery and tools
and are manufacturing all of the noted brands of Bunnell
apparatus in the telegraph and electrical line.

THE OLD HOUSE of Fred Pearce, formerly of 79
John street, is as busy as a beehive at its elegant new
salesrooms and factory at 22 Rose street, the great
towering building alongside of Brooklyn Bride. Mr.
Pearce manufactured all of the principal fire alarm ap-
paratus and call systems now in operation throughout
the world and also makes a special hotel and house aux-
iliary fire alarm system.

NOW IS THE TIME to buy Vetter current taps, a

tapping plug and socket combined. Every user of fan

motors should have them in operation, as they save

time, labor, inconvenience as well as current. They can
be bought from any electrical supply house or from the

maker, E. B. Meyrowitz, 104 E. 23d street.

WESTON STANDARD

ILLUMINATED DIAL

STATION
INSTRUMENTS.
THESE INSTRUMENTS are

based upon the same general
principle and are just as accurate as
our regular Standard Portable Di-
rect Current Voltmeters and Am-
meters, but are much larger, and
the working parts are inclo*d in a
neatly designed dust-proof cast-

iron case, which effectively shields

the instruments from disturbing
influences of external magnetic
fields.

WESTON ELECTRICAL INSTRUMENT CO.

114-120 William St., Newark, N.J., U. 8. A,
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VEHICLE COMPANY
ELECTRIC and GASOLINE.

OPERATING AND SELLING COMPANIES:

STATE OP NEW YORKi New York Electric Vehicle Transporta-
tion Co., Sales and Show Room, 541 Fifth Ave., New York City.

STATE OF PENNA. Pennsylvania Electric Vehicle Co., Drexel
Bldg., Phila,

STATE OF ILLINOIS: Illinois Electric Vehicle Transportation Co.,
173 Michigan Ave., Chicago.

New England Electric Vehicle Trans-
Boston.

NEW ENGLAND STATES
portation Co. ,15 Congress St.,

HANAGER FOR EUROPE: Hart O. Berg, 54 Avenue Montaigne
Paris, France:

DISTRICT OF COLUMBIA : Washington Electric Vehicle and
Transportation Co., 15th and Ohio Ave., Washington, D. C.

STATE OF NEW JERSEY: New Jersey Electric Vehicle Trantpor-
ation Co-, 100 Broadway, New York City.

STATE OF CALIFORNIA: A.. E. Brooke Ridley, Agent, Parrott
Building, Market Street, San Francisco, California.

In territory not represented by local companies all

communications should be addressed to

ELECTRIC VEHICLE COHPANY,

00 Broadway, New York, U. S. A.

&&&&&&&&&&&&&$j£f&&&4b&&&\&i&{4bf4bi&$l

BUILDINGS,
STORES,
LOFTS &
OFFICES

TO LET. %
A Large Number. J

RULAND> WHITING*
5 Beekman St. J

^^jM|M|^^^^^^^^^^^^^^^^^^^^^^j|*-jM^
I

I "CLOVER LEAF"

I Dry Cell Testing Batteries.
EVERY ONE GUARANTEED.

The "Clover Leaf" Dry Cell for testing purpose s is constant in voltage, which is 1.25 and

may possibly deteriorate five per cent, in a year if not used.

The "Clover Leaf" Dry Test Cells are mechanically perfect, they are contained in pure drawn

zinc cups, and they DO NOT LEAK OR EXPLODE.
"

For all purposes where a good constant cell of light weight is required, the " Clover Leaf "

Test Cell is pre-eminent.

The cells are grouped in handsome hardwood cases, having hard rubber tops and nickel-

plated brass fittings and connections.

24 Cell Battery 4§x4fx4| weighs 4 lbs.

49 Cell Battery 9 x4fx4£ weighs 7f lbs.

74 Cell Battery 14 x4|x4| weighs 12| lbs.

99 Cell Battery 9|x9|x4i weighs 15 lbs.

More efficient, lighter weight, higher voltage than any test battery ever produced.

ND FOR BULLETIN No. 3.

61 ELM STREET,
... NEW YORK.Electric Contract Company,

* -wwww
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$89.00 AN INCH

PER YEAR.

BUYER'S LIST OF ADVERTISERS.

GARVIN MACHINE

COMPANY,
Spring and Yarick Sts.,

New York,

MACHINE TOOLS
of all kinds for all purposes.

ELECTRICAL
MACHINISTS.

Expert Repairing of Dynamos,

Motors, Fields, Lamps, Etc.

Rewinding a Specialty.

The Standard Stamping & Die Co.

32d St. & 4th Ave.

Tel. 454 South. BROOKLYN

ALTERNATING GENERA-
TORS.

Ft. Wayne Electric Works.
General Electric Works.
Stanley Electric Mfg. Co.
Westinghouse Elec. & Mfg. Co.

ARC LAMPS.
(See "Lamps.")

ARMATURES.
Bogue, C. J.
Stucky & Heck Elec. Mfg. Co.

Ltd.

AMMETERS AND VOLTME-
TERS.

Keystone Elec. Instrument Co.
Weston Elec. Instrument Co.
Whitney Elec. Instrument Co.

BATTERIES, PRIMARY.
American Oddity Co.
Edison, Jr., Elec. Lt. Sc Power

Co.
Gordon Battery Co.

BATTERIES, STORAGE.
Electric Stroage Battery Ce.

BATTERY MATERIAL.
Gordon Battery Co.
Manhattan Elec. Supply Co.
Jones & Sons Co., The J.
Pearce, Frederick.

BELLS.
Edwards & Co.
Huebel & Manager.
Jones & Sons Co., The J.

BELTING.
Meier's Sons, Joseph

BOILERS.
Abendroth & Root Mfg. Co.

BOOKS, TECHNICAL.
Electrical Age, The.
Scientific Pub. Co.

BRUSHES. DYNAMO.
Bogue, C. J.
Jones & Sons Co., The J.

Stucky & Heck Elec. Mfg. Co.,
Ltd.

Schiff, Jordan & Co.
Speer Carbon Co.

CABLE HANGERS.
Standard Underground Cable

Co.

CASTINGS.
Barnett Foundry Co., O.

CARBON POINTS.
Schiff, Jordan & Co.
Solar Carbon Mfg. Co.
Washington Carbon Co.

CARBON BRUSHES.
Speer Carbon Co.

CIRCUIT BREAKERS.
Cutler-Hammer Co.

CLOCKS.
Prentiss Clock Imp. Co.

COMMUTATOR BARS AND
REPAIRING.

Bogue, C. J.
Morris, E. P. „
Stucky & Heck Elec. Mfg. Co.,

Ltd.

CONNECTORS AND TERMI-
NALS.

Mclntire Co., The C.

Holtzer-Cabot Elec. Co.
Incandescent Elec. Lt. Manipu-

lator Co.
Jones & Sons Co., The J.
Manhattan Elec. Supply Co.
McCreary, Co., The A. A.
Schiff, Jordan & Co.

ELECTRIC FURNACES.
Electric Enameling Co.

ENGINEERS AND CONTRAC-
TORS.

Bidstrup & Co., J. E.
Hatzel & Buehler.
Heaton, Edward.
Zimdars & Hunt.

EXPERIMENTAL AND MOD-
ED WORK.

Bogue, C. J.
Fuller, J. E.
Stein & Langlos.

FANS AND FAN MOTORS.
Falcon Electric Co.
Fuller, J. E.
Manhattan Elec. Supply Co.
Riker Elec. Motor Co.
Schiff, Jordan & Co.
Vance Electric & Co.

FIXTURES, GAS AND ELEC-
TRIC.

Frink, I. P.
Gleason Mfg. Co., E. P.
Vosburgh Mfg. Co., Ltd., W. C.

FOCUSSING LAMPS.
Baker & Fox.
Bogue, C. J.

FURNITURE, OFFICE.
Schwarzwaelder & Co., Wm.
FUSE WIRE AND LINKS.
Mclntire & Co., The C.
Schiff, Jordan & Co.

GAS-LIGHTING APPARATUS.
Bogart Co., A. L.
Manhattan Elec. Supply Co.
Jones & Sons Co., The J.

GLOBES, SHADES. ETC.
Gleason Mfg. Co., E. P.
Phoenix Glass Co.

HOUSE GOODS.
Bunnell & Co., J. H.
Jones & Sons Co., The J.
Manhattan Elec. Supply Co.
Pearce, F.

INCANDESCENT LAMPS.
Edison Dec. & Min. Lamp Dept.
Lynn Incandescent Lamp Co.
Manhattan Elec. Supply Co.

INSTRUMENTS. ELECTRI-
CAL.

Cherry Electrical Works.
Weston Electrical Instrument

Co.

INSULATORS, INSULATING
MATERIAL.

National Conduit & Cable Co.
Akron Ins. & Marble Co.
Schiff, Jordan & Co.
Standard Underground Cable Co

LAMPS, ARC.
Baker & Fox.
Bogue, C. J.
Falcon Electric Co.
General Incan. Arc Lamp Co.
Schiff, Jordan & Co.

LAUNCHES, ELECTRIC.
Electric Launch Co.

American
C
Cir

1
cu

)

lar
IT
Loom Co. rnrvln

M^HINE TOOLS
National Conduit & Cable Co. Garvin Machine Co.

Schiff, Jordan & Co. Mun^fj^ra
Sprague Electric Co. - R. . Z^^iS'. ,
Vitrified Conduit Co., The 1°™*, &,Sons Co., The J

American.

DYNAMOS AND MOTORS.
Bullock Elec. Mfg. Co.
Bogue, C. J.
Falcon Electric Co.
Jones & Sons Co.. The J.
Sprague Electric Co.

DESK LAMPS.
Kinsman, F. E.
McCreary Co., A. A.
McLeod, Ward & Co.

Splitdorf, C. F.
Varley Duplex Magnet Co.

MICA.
Munsell & Co., Eugene.
Schoonmaker, A. C.

MINIATURE LAMPS.
Edison Decorative &Min. Lamp

Dept.
American Endoscopic Co.

Sai"\ii$39.00 AN INCH

PER YEAR.

PAINTS, PROTECTING AND
INSULATING.

ELE^^A^t^c SHE£LIES> Arn^Pcln Pefamoid Co.NOVELTIES. ETC Standard Paint Co.
American Elec. Nov. A Mfg Co.
Bibber-White Co., The. PATENT SOLICITORS.
Bunnell & Co., J. H. O'Meara & Co.
Portable Elec. House Lamp Co. Rosenbaum, W. A.
Fuller, J. K. Schats, A. E.

Continued.on Page IX.

The Akron Insulator

and Marble Co.

Manufacturer of

"STANDARD"
Electrical Wiring Tubes
Insulators, Cleats and Elec-
trical Clay Specialties of

all kinds.

Cheapest and Best on the Market.

Write for Prices.

Akron, OHIO.

SAVE YOUR CASH and

BUY OF DIRECT AGENT.

WIRES and Cables below com-
bination prices.

ARC LAnPS. (enclosed,) Brass

Cases, 100 to 150 hours. Com-
plete with Globe, hung up in

New York City $8, $10, *I2
NEW and 2nd hand Dynamos

and Engines in stock, 5 to 75

K. W. and 20 to 100 H. P.

Direct and Belted.

Everything Electrical New and
Second hand at bottom prices.

Books on Dynamo Electric Machi-

nery, $3. to $6. each, other

Electrical Books from 25 cts.

up.

General Electric Agency,

121 World Building, N. Y.
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TheBunne^Xe^eSTraphic and J2lecti*ical Co.

110-116 BEEKMAN STREET, NEW YORK CITY.

Sole manufacturers under patents of JESSE H. BUNNELL, Deceased.

BEWARE OF IMITATIONS.
Newly equipped factory, experienced workmen* The trade supplied

with the best telegraph, railway and electrical supplies at LOWEST
PRICES* Prompt attention given to all orders and immediate deliveries.

WRITE FOR PRICES,

Catalogues will be issued June ist, 1900.

Please note that we are the only authorized manufacturers under
the patents of Jesse H. Bunnell, deceased.

THE VETTER CURRENT TAP.

A Tapping Ping and Lamp Socket Combined,

For Sale by all Electrical Supply Houses.

Send for Descriptire Circular and Discount Sh et.

A simple and safe device for tapping and carrying
the current from any electric light fixtur eto Motors,
Drop-lights and other electrical devices Without
the Loss of Lamp in Fixture. Adapted to any
system of electric lighting. When ordering, state
what socket is used. Each tap is packed, with full

instructions, in a neat box.

E. B. MEYROWITZ,
# Manufacturer and Patentee,

104 E. 23d St. and 124 W. 42d St.,New York.
•04 Nieollat At.., Minneapolis. 300 St. Peter St., St. Paul.—" 3 ru« Sorlb»- Paris- France '

Separable Electric Clusters

From 2 to 6 Light.

Polished Brass

Ifyou use these, we will make prices right

E. P. GLEASON MANUFACTURING CO,

181-189 MERCER STREET.

NEW YORK.
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W. G, Vosstegh Mfg. Go.
( LIMITED )

DESIGNERS AND MANUFACTURERS OF

GAS,

ELECTRIC,

AND

COMBINATION

FIXTURES,
LICENSED

PATENT APPLIED FOR
N?E2086-1LIGHT.

LENOTH 46 INCHES.SPREAD I8INCHET8

TO MANUFACTURE ELECTRIC

AND COHBINATION FIXTURES

269 28J STATE STREET,

NEAR SMITH ST.

BROOKLYN, N. T.

...LUNDELL FANS...

ARE THE

STANDARD.
SUPPLY DEALERS WHO WISH QUICK SALES AND

SATISFIED CUSTOMERS SHOULD CARRY A FULL
LINE OF LUNDELL FANS. THEY ALWAYS GIVE

SATISFACTION AND ARE THE MOST ECONOMICAL
CURRENT CONSUMING FANS ON THE MARKET. THE
MOST EFFICIENT AND MOST DURABLE.

NEW MODELS AND NEW SIZES THIS SEASON.

WITH A LUNDELL FAN YOU CAN KEEP COM-

FORTABLE AT SMALL PRICE AND NO TROUBLE.

SPRAGUE ELECTRIC COMPANY.
GENERAL OFFICES:

527-531 West 34th Street,

NEW YORK.

"ODDO"
BATTERY HOTORS

UTILIZE

ELECTRICAL LEVERAGE
AMERICAN ODDITY CO.

MANUFACTURERS
170 & 172 West Broadway New York City,

NEW "STANDARD" DRY PdTTEfflEJ
ADOPTED BY U. S. NAVY.
/Standard" Dry Cell of trie World.

For Telephones, Electro-Medical, Surgical Apparatus, Bells and all open-circuit work. The
NEW STANDARD of 4 to 1 over any other make of Dry Cell. WHY PAY any price for

an inferior article when you can get the RIGHT cell at an honest price.

Am now making an eight cell battery for Automobile

and Launch gasolene engines, and a nine=cell battery for

carriage and reading lamps. Send for new catalogue.

LIBERAL DISCOUNTS TO THE TRADE.

Mew Standard
iAUTOGAS4'

TRADE MARt\
r,ASS GASOLINE ENGINE

DRY BATTERY

WM. ROCHE,
42 VESEY STREET, NEW YORK.
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COME TO THE FRONT.
Have you made a study of your

business or trade? It is the
quickest way to reach a respon-
sible, high salaried position. Tou
study " between times :

' and we
guarantee you a thorough course
through

EDUCATION BY MAIL
In Electrical, Mechanical, Steaih'

Mining and Civil Engineering-
Metallurgy, Art, Architecture.
Practical Newspaper Work, Eng-
lish Branches, stenography, Ma-
chine Design and Mechanical
Drawing. Low price; easy terms-
Mention subjects Interested in
when writing to

THE UNITED CORRESPONDENCE SCHOOLS
154-56-58 Fifth Ave.,N. Y., for catalogue No. 126.

CENTRAL MFC CO.
Manufacturers and Dealers in

YELLOW PINE CBOSS ARMS, LOCUST
INS, OAK PINS, ELECTRICAL
MOULDINGS, OAK BRACKETS.

Chattanooga, Term,

,

Edison Jr. Primary Batteries

and Fan Motors.

THE BEST IN THE MARKET.

On Exhibition and sale at Salesrooms of

The Manufacturers & Inventors Co.

84 Nassau Street, City.

AND ALL DEALERS.

Catalogues and full descriptions.

Edison Jr. Electric Light & Power Co.,

27 William St., New York.

OUR GREAT LAKES

AND

OUR MOUNTAINS .

Are all shown in marvelous detail in the

"Round the World" folder just issued by

the New York Central Lines. Including a

map of the United States, Alaska and our

islands in the Atlantic and Pacific Oceans.

A copy will be sent free, post-paid, on receipt of
three cents In stamps, by George H. Daniels, Gen-
eral Passenger Agent, Grand Central Station, New
York.

£L CABLES AND
High Grade Rub-
ber Covered and
Weatherproof WIRES

Conduits and Accessories, for Telephone, Telegraph,
Electric Light and Power. ' /

STANDARD UNDERGROUND CABLE COMPANY,
Pittsburg: Westinebo^se Bldg. Philadelphia: 1225 Betz Bldg.
New York/58 Liberty Stteet. Chicago-. 542 The Rockery.

San Francisco, Mills Bldg.

ADAM E. SCHATZ,
COUNSEL IN

PATENT CAUSES, TRADE-MARKS and COPYRIGHTS
AMERICAN AND FOREIGN,

346 Broadway,
N. t. Life Ins. Building. NEW YORK.

Office Furniture and Fixtures
THE BEST FOR DESIGN AND QUALITY.

MANUFACTURED BY

WM/SCHWARZWAELDER & CO.,
8ti™TOWl

The cMarine

Engineers'

283 Hudson Street

SNLEW YORK

Exchange
<^* «3^ t2^

/COMPETENT Engineers may always be

obtained for steamships, yachts, t&w-

boats and launches; also for poiver-houses,

electric light plants, refrigerating plants, and

for all kinds of machinery, jt j& & jt

Telephone, 570 Spring
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Gary Spring Works,
240 efc 242 WEST 29TH STREET,

NEW YORK CITY.

XAvuvAorvMH or

WIRE and SPRINGS
For Machiatry, Matora, Clacks, Maalc

aad all Electrical Paraasea.

Tin Safety Insulated Wlra ft GaMa lt„
LKONAKB F. RiQUA, —I Miii|w,

2.26 -SS7 WIST 28TH St . NEW YORK.
AMVFA«T«mBM •»

Submarine Cables
iimees.

''lUm" Wary Marlae Wins aad «iUm• the erlneleal t. f War rtMili.

aiaciric RaBwar Feeder Wlra*. "Safetr" Vai
"Ecaaa Wk,t. Cn,* u< "Sii«tr'

THE EVERLASTING
DRY BATTERY

Furnish eg plenty of current tor l&staat
use or a little at a time for year*. Pertee-
tlon (or all open circuit work:
Also electric, 80 day, calendar and pre-

gram clock*.

Send for Catalogue He. Ml.

Tht Prentiis Clock Improvement Ca.
Dept. M. 49 Dey St.. New Terk Oltj.

THE "HOCCaON"
POCKET TIME STAMP
Print! Tear, Month, Day, Honr and Min-
nte. Correctly timing • very aet, opera-
tion or transaction, watehman and Be*-
plores' register, eeneral time and ebeek
system, an abiolute neeeiiity in ererr
business. Air oushion bate. Operated
without pounding. Complete with die
and Ink ready for ute. gar Guaranteed
for ptrfect work and tvrrtet timt, ermtmi
refund**. 27 Thames St., K. T.

The Audit Company
OF NEW YORK

QUEEN BUILDING, N. Y. LIFE BUILDING,
New York City. Chicago.

Aotlne President,

AUGUST BELMONT.
Manager.

THOMAS L. GREENE.

Vice Presidenf,
WILLIAM A. NASH.

Secretary and Treasurer,
EDWARD T. PERINE.

The Audit Company begs to announce the opening of

Western Offices as above.

Hereafter, at both the New York and Chicago Offices

contracts may be made for audits and accounts, and
financial and physical examinations of properties, with
certificates, reports and appraisals.

The Western Board of Control of the Company and

the rianager of the Western Office will be as follows:

WESTERN BOARD OF CONTROL:
JOHN J. MITCHELL, Chairman. President Illinois Trust & Savings Bank

Chicago. JOHN O BLACK, President Continental National Bank, Chicago

JAMES B. FORGA.N, President First National Bank, Chicago.

JAMES H. ECKELS, President Commercial National Bank, Chicago.

EDWIN K. POTTER, President Amer. Trust & Savings Bank, Chicago.

Counsel to Western office:

L MAYER. Moran, Mayer & Meyer, Chicago.

Western Manager: A. W. DUNNING.

*-*ss«Mining
THE nOST INFLUENTIAL AND WIDELY CIRCULATED

MINING PAPER IN THE WORLD.
EDITED BY

RICHARD P. ROTHWELL, n. B. c.

ABSOLUTELY INDISPENSABLE TO THE PROSPECTOR,
niNER, CHEMIST, ENGINEER, HETALLUROIST,

MERCHANT, BANKER, MANUFACTURER,
INVESTOR AND ENGINEER.

SUBSCRIPTION PRICE, Including Postage, Per Year.

Per United State*. ( *r nn Perelgn Countries I +7 AA
rlexlca and Canada }

»3 -uu
In the Postal UeHen }

*'.00

published weekly.

The Scientific Publishing Co., publishers.
2S3Rr**dway. NBW YOarK,

=#?

¥

The COLUMBIA BEVEL-GEAR
CHAINLESS is light-running, strong

and clean. Those who ride it escape

the annoyances which are inseparable

from the exposed chain. Price,$60, $75.

COLUMBIA, HARTFORD, STOR-

MER and PENNANT chain wheels summarize all that is

excellent in bicycles of their type. $50, $35, $25.

The COLUMBIA COASTER BRAKE holds the machine in

absolute control at all times and makes coasting pleasur-

able for all.

Columbia and Stormer Catalogues free of dealers.

Columbia bicycles, > HOME OFFICE, HARTFORD, CONN.

#>
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FOR SALE.

One 16 Light, 2000 C. P.

AMERICAN ARC DYNAMO.

Jay Holmes,

39 Cortlandt St., N. Y.

PLATINUM.
Baker & Co.
POLES, BRACKETS,

ETC.
Central Mfg. Co.
Jones & Sons Co., The J

REFLECTORS.
Gleason Mfg. Co., E. P.
Frink, I. P.

REPAIRING, ELECTRICAL.
Bogue, C. J.
Electrical Motor Inspection *

Repairing Co.
Fuller, J. E. .„ «
Stucky & Heck Elec. Mfg. Co.,

Ltd.

RHEOSTATES.
Ross, F. C.
Cutler-Hammer Mfg. Co.
Ward, Leonard, Elec. Co.

SECOND-HAND APPARATUS
Bogue, C. J.
Jones & Sons Co.. The J.

Moers Sons. E. M.
Stucky & Heck Elec. Mfg. Co.,

Ltd.

SPRING WIRE.
Carey Spring Works.
Driver, W. B.

SWITCHBOARDS.
Bogue, C. J.
Jones & Sons Co., The J.
Zimdars & Hunt.
Falcon Electric Co.

SWITCHES.
Bogue, C. J.
Cutler-Hammor Co.

Jones & Sons Co., The J.
Ross, F. C.

PINS, Zimdars & Hunt.

TALKING MACHINES.
Columbia Phonograph Co.
Edison Mfg. Co.

WANTED.

TELEPHONES.
De Veau & Co.
Ericcson Telephone Co.
Mianus Elec. Co.
N. Y. Telephone Co.
Phoenix Elec. Mfg. Co.

THERMO APPARATUS.
Thermo Electric Co.

TUBES. IRON.
Klrkland, H. B.
Sprague Electric Co.
Thomas & Betts.

VEHICLES, ELECTRIC.
Electric Vehicle Co.
Riker Electric Vehicle Co.
Woods Eelectric Vehicle Co.
WATER AND TURBINE

WHEELS.
American Impulse Wh«el Co.
Leffel & Co., J.

WIRES & CABLES.
Brixey, W. R.
Driver, W. B.
India Rubber 8c Gutta Percha

Ins. Co.
Okonite Co., Ltd., The.
Standard Underground Cable Co
Safety Ins. Wire 8c Cable Co.

X-RAY APPARATUS.
Edison Dec. 8c Mln. Lamp Dept.
Meyrowitz, E. B.

The;"Beauiy"{Bracket Fan. V
JThe "Beauty" Portable Fan for Desks, Tables, etc.

it
The "Beautj" Wall Fan.

-THE THREE BEflMTIES"-
r The " BEAUTY" ornamental Brass and Copper finished Fans, are made in Beautifully-

ornamented Designs, that will suit the most fastidious Tastes. The ornamentation does not de-

tract from their strength and efficiency.

The "Beauty" Portable Fan can be changed to a Wall Fan by the simple turning of a thumb
screw Back of the Ball Joint; it can be set to any angle or Horizontal Plane by the simple turning
of a thumb screw. The Bracket Fan is the same in detail as the Portable except the Bracket,

which is made specially ornamental. All are automatic throughout.
Three Speeds and guaranteed Electrically and Mechanically perfect.

"Portable and Wall fans, J2 inch, $25.00. "Bracket Fan 12 inch, $30.00,
" " " " 16 " $30.00. " " 16 " $35.00.

SPECIAL DISCOUNT TO THE TRADE IN QUANTITIES..*,*.* jUjtjltAGENTS WANTED IN EVIRY CITY.
JtJtjtjtJtJ*WRITE FOR NET PRlCES.JtJtJtJtJjt

Manufactured and For Sale By

L J. WING, 95 Liberty Street, New York.
Maker of the Wing Disc Kane, Gas Engines, Etc.
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ON THE CEILING.
vS* tj& ^,5* ^* ^* ,^3% tJA ^t f££^5 ^* ^5% ^* ^sC

ti
^C

^* (P*^*^*^* t£*V*V*V*^*W* t0*W* 10*V*

...Ceiling and Wall Switch...— /%%B%%
Saves work in installations, as the switch is placed

in the main line, and requires no wires running to

side walls.

The only things up to the present time used in this

connection, have been poor contrivances in the shape

of Baby Switches or of that character. They always

give trouble and always will by reasons of their con-

struction. Added to this, is the unsightly appearance

of two cords dangling from a small pulley upon which

one operates. Our new switch is made for work.

The parts are strong, and copper only is used in it.

A cam movement does the work of opening and

closing; one pull turning on, and another turning off.

The switch is both quick make, and quick break.

%0* 10* i0* 10* %c"* 10^ %S* %3^* 10* t&* t&* 10*v* 10™ 10*

^r* %&rt (J%(^% fj?* tj?** %0* C^*(p*(^ i^PI \£Tl ijFt ijk \£™

APPROVED BY THE NATIONAL
BOARD OF FIRE UNDERWRITERS.

CAN BE USED ON CEILING

OR ON THE WALL. * * <*

PRICES:
D. P. not fused, $3.00. 3 P. not fused, $4.00.

fused, 3.50- fused, 5.25.

THE J. JONES & SON CO.,
MANUFACTURERS,

Factory, Brooklyn. 64 CORTLANDT ST., NEW YORK,
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THE PHOENIX GLASS CO

,

IHKNUFACrURERS OF

ELECTRIC LISHI!GtQBE Sand SHADES
e KE€TRlMJGffTSYSTEMS,

x. JMi ARCahdINCANDKCENI/ //
.
v \ \ ask: for

/ ,
/ / '/ / / Z

\ CATAtaGUE No/*
7
. 7////-

^25€

?!

i!

i! its"

5209/"

%\ *

52 OH-

NEW YORK,

> ALSOlVIANUrACTURIRS

of GtASSWARE\>\

forWELSBAGH^
||AND OTHER STMXSIOF/, |

,
//INCANDESCE

///GAS BURNERS ^

'THE PHOENIX GLASS I

NEW YQRKUS^
ITTSBURG, PA.

is Murray street.

it

it

it

^^^^^g<^,vw^»»^a^^^^^
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®- -®

MARKS of VALUE.
®-

SOMETHING WE ALL NEED.
BEST RESULTS ARE OBTAINED WITH THIS.

THE STANDARD FOR RUBBER

INSULATION.
-®-

mTMK OKONITE CO., Ltd.

253 BROADWAY,
ISTEW YORK.

TRADE MARK.

CENTRAL ELECTRIC CO., 264=270 Fifth Avenue, CHICAGO.

(•
- ®
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