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O PHARMACEUTICAL
O METALLURGICAL




Sales of bismuth to customers loosted in the United States
and Cenada made by the Corporation are divided into two genersl
elaseificationa.

1. Pharmaceutical - Blsmuth used in the menulfacture of

& . Bales in this group were made to two customers, namely, The
% 8 7. Bsker Chemlcel Company end lerck & Co.

2s Hon Pharmaceubicel « Blsmuth for metallurgical purposes,

E gsles in this group ore divided into two classes: (a) Refined
 dlsmuth, (b) Bismuth in alloys.

The prineipal customer of refined blsmuth is the Belmont
fmelting & Refining vorks, Inc., whose use for bismuth is in the
mamufacture of certain aiiayu and for resale.

The following table shows the total gquantity of blamuth sold

the Corporation in the United UStates mnd Cenada during 1941
clapsified into thelr respective groups as mentioned above.

efined pide
[oosmay o0
Others 5,848

In illoys
o
Total Bismuth Sold 469,500 100.0

4 graphical representetion of the above figures is presented
on the opposite page. Netallurgical bissuth represented 4% of 1941
sales as compered with 094 in 1940 end 49% in 1939, B th in
alxgia represented 56% of 1941 sules as compared with 487 in 1940
and 19% in 1939,

The fellowing pages of this report sre devoted to the sale of
biamuth for me urgical purposes.
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A8 in pest years, the greater pert of the sales of refined
bismuth for metellurploal purposes were msde to the Selmont Smelte
ing & Refining Yorks. The poliey of the Corporation to divert as
meny seles as possible for refined bismuth through Belmont bes been
reteineds In spite of this, a smell emount of refined blemuth has
been sold direct to customers by the Corporation

- The inersase in the sales of alloys can be attributed to seve
eral fsotors. l. Inorsesed number of representaetives and dlstribe
utors, 2. Inereased publiecity through megazine advertising snd
articles written for publication on verlous applications, U Ine
orsesed use of the alloys in the production of defense and war
equl pments

1+ Representatives and Distributors

_ ﬁﬁ&%ﬁ% the yesr 1941, e change wea made in our Yest Coast Agents
At the expliretion of our contreet with the Fumison Steel Corp., Sam
Franciseo, July lsbt, s new sgreement was consumated with the Castal
Die Pixture & Enginesering Company, los ingeles, Celiforniss The
latter company is & branch of & conp gf by the same name 1n Detrolt,
Michigan, which is the manufacturing division of the Curtis Induste
riol Designing fngineers, sgent for our alloys in the State of
Michigans 4 notlceable iﬂaraasa'in the sales of our alloys on the
Went Coast was effected by the shange, nly because of thelr experw
ience in handlins our alloys for various applicstions in the automow
tive plants in the Detroit areas The use of Cerrobend fixtures and
. templates developed and patented by them for the rapld production of

more scourste dles in the amutomobile industyry was responsible for
most of the seles of Cerrobend during 1941.

The seme kind of fixture as constructed for the automotive ine
dustry was introduced by the Castaloy Cos %0 the sireraft companies

in the form of essonmbly jige and fixtares o serve a useful purpose |

in the assembly of alrplane perts more rapidly and with more acc agy

 than heretofore, It is estimeated thet greater quantities of our

alloys will be used in the alrersft industry then were used in the
sutomotive companies. Heprints of articles relative to the fixtures
Just mentioned are included with this report, o

while on the subject of sgencles, another point of interest ia:fff'?*
the nddition of the Mebtel Goods Corporation to our list of distribe
utors, whose six offlces and warehouses in 5§*'£au§:é Jioe§ Fanass

Clty, Posj Tulse, Okla,j Hew Orlesns, La.j Delles a
respectively ocover the middle West snd Southwest,

Ehgaﬁiétiunn are nearly completed with the Jeckson Asscolates
to aet as our egent in Messachusetts, Comnecticut end Rhode Ialand
with offlces and warehouses in BYoston, Mase, and insonls, Conne

! Houston, Texas = |



Representatives @ Distributors

New York, N. Y. Belmont S. & R. Works, Inc.
330 Belmont Ave., Brooklyn, N. Y.
Philadelphia, Penna.  Machine & Tool Designing Co.
1011 Chestnut Street
Cleveland, Ohio Die Supply Company
1390 East 30th Street
Detroit, Michigan Curtis Industrial Designing Engrs.
227 Iron Street
Chicago, TII. Sterling Products Co., Inec.
121 North Jefferson Street
Moline, Ill. Sterling Products Co., Inc.
1524 Third Avenue
Milwaukee, Wis. Harry C. Kettelson, Inc.
329 North Milwaukee Street
St. Louis, Missouri Metal Goods Corporation
5239 Brown Avenue
Kansas City, Missouri Metal Goods Corporation
1701 Baltimore Avenue
Tulsa, Oklahoma Metal Goods Corporation
517 National Mutual Bldg.
New Orleans, La. Metal Goods Corporation
413 Canal Bldg.
Dallas, Texas Metal Goods Corporation
2102 Bryan Street
Houston, Texas Metal Goods Corporation
16 Drennan Street
Los Angeles, Calif. Castaloy Die Fixture & Eng. Co.
1855 Industrial Street
Canada Dominion Merchants Ltd.
180 Vallee Street
Montreal




The only area of eny conseguence then remaining to be covared
by an sgent lis the western halfl of Ohioe. Arrengements mey be mede
guiing 1942 to hsve this territory covered by our Detrolt represenw
ATIVE. .

A list of rﬁyrn&a&&at;#ea and distributors as of December, 1941,
is shown on the opposite page. ;

2+ Publieity snd advertising
Humerous erticles roletive to the interesting uses of our slloys

3?” ' ' were published during the year in several 1@@2§§§ trode magazines,

whieh inolude Aviation, Iron iAge, lodern Indu al Press, Tool
and Die Journal and “estern aacklnnry-aad Steel Yorld,

Lectures with the ald of slldes were given by Mr, Trethaway
before the members of verious chapters of the imeriean Society of-
Tool insers in the following citles: MNoline, Illinois, Hacine
wiseonsin, Philadelphie, Saltimore, York, Peansylvania snd Kilweubee,

* The ﬁaaplay‘af applications of our slloys and distribution of
literature ot our booth crested considersble interest at the Maghe
ine and Tool Progress Lxhibition, held in Detroit, March 25th to

. 29th inelusive. The exhibition was sponsored by the imerican Soclety
of Tool Engineers and was well sttended by its members snd guests

from all parts of the United States.

degazine edvertising was inoressed over thaet of gravioﬁa years
in order to include s wider coverage of persennel in ipdustries in
whieh our alloys may be used to adventsge, The inguiries snd orders
received through thls medium heve materielly increassed our sales
during the year, The schedule below lists the trode publicetions

and the insertions which appeared in them during the year 1941,

B 3 g ry o bt ETARCEIRNT TR OO ke
latite B PR ADVERITSING PROGIAN | 5

Hodern K&amz 2/2 3/e 1 ﬁﬁ 1/2 1/2 1/2 zfs i 1/8
./ - 1 - 1{3 - Mﬁ L -

Teol Die Mage = _ i

Zleot, Mfg. /4 = 1/4 =« if4 =~ 1/4 = 1/4 1/4 =
Ind.qulp.News 1/¢ = 179 =~ 1/9 « 1/9 « 1/9 - 1/9 -
Hew Fquip.iiage -« 1/¢ « 1/9 » 1/9 - 1/8 « 1/9 - 1/9
Hod,Ind.,Press - 1/6 « 1/6 - 1/6 « 1/6 « 1/6 - 1/6
Product Inge 1/4 - 1/4 « 1/4 ~ 1/4 - 1[4 - 1/4 =
Tool Znge 1/4 1/4 1/4 1/4 1/4 1/4 1/4 1/4 1L/4 1/4 1/4 1/4
Iron Age ya v @ « 1/8 &« @« = 1f8 & w» =
Bill & Factory L/8 « 1/8 « o =» « = 1/8 « & =
Foundry - lfﬂp “w & = 14 . s - 1/ » =
Hetelswilloys 1/8 w« o & 1/ w = & & 1/8 « =

‘ * The above fractions represent parts of a page,




8+ Use of Alloys in Wer EZguipment

up the praﬁ&ﬂﬁiﬁnygf war materiel, ” Epeading

Cerrobend as a filler for tube bending operstions; assembly
Jigs and welding fixturesy short run forming dies; end fusible plugs
for salety devicesa,

Cerromatrix for anchoring parts in stamping dies and machinery;
split jaw chucks for holding irregulsr parts while belng mschinedy |
end other speciel epplicstions, ‘

Cerrobase for metal paiterns; proof cesting of metal cors boxesj
and as a base metal to make low melting solders such as are used in
certain types of emmunition. The Aluminum Company Fﬁrﬁha&'ﬁ,:ﬁfruxﬂ
imately 60,000 1bs, of Cerrcbuse during the year for use in making
free outting aluminum,

#3883=-1 slloy is used in the Curtis shell lathe to locate and
hold cest iron und bropze bearings seourately in place in the cored
holes of the mechinej 74,000 lbs. of the alloy were used for this
gﬂﬁ_; ¢ during 1941, OGreater quantities of the metel may be required
luring 1942, if the progrem is ineressed to make more of the lathes,

Corrosare, with its sinimum shrinkege and ewpansion properties,

is used adventageously for holding airplane propellers accurstely in
position during mechining and grinding ﬁpnxugianaﬁ

SAlE3

The following teble shows the sales of all with the corrsse
ponding blemuth content of esch for the year 1941,

524, 256,062

There is a substantial ineresse in the ssles of the individual
alloys during 1941 over those of any previous year, Charts will be
found ot the conclusion of this report showing the comparison of




sales of our standaxd alloys for the years of 1934 to 1941 inclusive,

Cerrobend continues to ccoupy first place in alloy sales, due
ehiefly to its use in the eireraft industry for sssembly jigs and
fixtures as mentioned previously.

¥ i 1 3 } ! 7| X B
b M P 3 : T P 4
sl A LS s gl bl st e S

‘The total value of alloy sales billed for the year 1841 was
$512,530,39 as compared with $137,564,33 for 1940, The expenses
incurred, exolusive of bismuth and Cerrobase, were as follows:

in

Hanufacturing Cost §14,418,70
Tin purchased (Belmont} 4,632,682

wrake
ﬁgktai Reserve) 50,096,21
Cadmnium 21,902,466
Lezd purchased {Belmont) 347« 5O
Ant {C ae P) 128.21
Dies Molds ete, 586, 3
Salaries & Cormissions 9,0640,41
Advertising,Printing,ete, 9,500,938
ety bertabertastasn,otos  S158808
ANZy bage,Postage,ete, i ‘
Storape, Insurance B 165400
Rent {Yslker & ‘hyte Ine.} 200400
iscellaneocus B89 .3

Potal 9102, 658,52

The above expenses include all costs with the exception of the
cost of Cerrobase and bismuth withdrawn from stoek used in the meanue
facture of the slloys, The purchases of tin and cadulum were neces«
sarily high due to the fect that Cerrobend, which contains these
two metals, constituted e large proportion of the total alloy sales.

Gross Value Alloy Sales :

Billed Tabde ¥ $312,530,39 59460
Bxpenses from Table # 102,858,52 ‘
Sales less .Y, Expeonse 09,5710 %ﬁiﬁ"

The above table shows the gress value of alloy sales billed
in 1941 less such expenses es apply exclusively to the scle and




manufacture of alloys. These figures do not include the cost of
Cerrobase or bismuth and are presented to show that approximately
$210,000,00 or 82 cents per pound of bismuth content was realized
after paying all charges incidental to selling bismuth in this form
These figures compaers with about £88,000,00 or 77.5 centa per pound

of bismuth reslized in 1940 and £32,000,00 or 62,7 cents in 1939,

To meke up the elloys sold during the year, Cerrobase and
blemuth were supplied by the Corporation as follows:

571,983 © 22,226¢

Viewed from the stendpoint of alloy sales slone, the indicated
net profit would be shown as follows:

Sales less N, Y. Expense -
(Table j4) 4209,871,87
Cost of Cerrobase & bismuth »
as shown above 108, 674,03

Indicsted net profit $107,197.84

Inasmuch ss the ssles of alloys are so closely connected with
the sales of refined bismuth for metallurgical purposes, it is only
failr to combine all sales of bismuth used for non-pharmaceutical
ggigaaaa to present a true plieture, iihen the sales of refined bise

h to Belmont and others for metallurgieal uses are added to alloy
sales by the Corporation, the indicated net profit is shown below,

Gross Value Alloy Zales $812,530,359
. "  Bismuth sold Delmont 84;490.27
" " " others (Met.) _ _4,522,03
Total @4ﬁ2?551¢&$

Sales Expense slloy Sales $102,658.52 19.6
Cost of Biamuth Content Alley  108,074.03 19.6
Cost refined Bismuth sold 26,610,454

Total




S0 TS MBrs duving Son memiee Tiene bkl ite ot B
use he s during the ecoming year, it is quite poss _
ssles of alloys and blsmuth for wuﬁgézm purposes may exceed
thoge of “{ revious gqr., The unique properties of our standard
alloys ave :&gag used advantage by an increasing number of cuse
tomers in the United States and C as Lny decreuse in sales to
the automotive industry, beosuse of the discontinuance of automow
bile production will be more than offset by the inerease in sales
to the aireraft companies and others producing war eguipment in
their effort to speed up mass production.

Several new applicetions of our alloys, now in the sxpmm
stage, show promlse of becoming & standard method of progedure by
many compenies during and following our present emergency.
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Seles of bismuth to customers located in the United Stetes
snd Caneds mede by the Corporation are divided into twe general
elssaifications,

1y Pharmeceutical ~ Bismuth used in the manufsoture of

bimmuth salts.

Zales in this group were mude to two oustomers, aumnly,

. ¥« Ty Beker Chemionl Compuny end Herck & Compeny,

2+ Non Fhermeceutical - Bismuth for metallurgiesl purposes.

gales in thils group sre divided into two eluszes: (a) Refined
biamuth, (b) Blsmuth in slloys,

The prineipsl eustomer of refimed bismuth is the Belmont
melting Rnrialng Works, Ine., whose use for biamuth is in the

menufaoture of certulin siloys snd for resale,

h{h e

The following table shows the totel guaniity of bismuth sold
@{ the Corporation in the United Jtaotes and Cenanda during 1942
asuiriuﬁ iaﬁu thelr respeotive groups ss mentioned above,

fef ined
{Bﬂ&nnat 153,853 1ba;
Others 1@,&%& 1lbs
xa Alloys
Total

“. E%tai ﬁiﬁnuth Bold

.1»

_

graphlgul repracentetion of the sbove flgures is presentsd
zn %ﬁq ﬁ posite pagiy Metallurgiesl bismuth represented 76,89 of
942 $a&aa iiﬂil - T45%; 1940 - &v;i 1959 - 49%)s Blemuth in alloys
rﬁ#nuuentad 56.5% of 19¢a sales {1941 - 55%; 1940 - 48%; 1939 - 19%).

The following pages of this report are devoted to the sale of
‘bismuth for metallurgical purposes only. ,




Representatives

@Brooklyn. NG
OBosfon. Mass.
OAnsonia, Conn.
@) Philadelphia, Pa.
(O Cleveland, Ohio
() Detroit, Mich.

OChicago, 11,
OMoline. Ml

@ Milwaukee, Wis.

O Minneapolis, Minn.

@Sf. Louis, Mo.
'@Kansas City, Mo.
.@Naw Orleans, La.

Dallas. Texas

@ Houston, Texas

Los Angeles, Calif.

; O Canada

® Distributors

Belmont Smelting & Refining Wks., Inc.

330 Belmont Ave. Tel.—Dickens 2-4900
Jackson Associates

80 Boylston St.

Jackson Associates

88 Main St.

Castaloy Metal Sales Co.
123 South Broad St.

Die Supply Co.

4747 Hough Ave.
Castaloy Metal Sales Co.
197 S. Waterman St.
Sterling Products Co., Inc.
121 N. Jefferson St.
Sterling Products Ce., Inc.
1524 Third St.

Harry C. Kettelson, Inc.
515 East Buffalo St. Tel—Broadway 4882
Northern Machinery & Supply Co.

Lumber Exchange Bldg. Tel.—Atlantic 6281
Metal Goods Corporation
5239 Brown Avenue
Metal Goods Corporation
1701 Baltimore

Metal Goods Corporation
413 Canal Bldg.

Metal Goods Corporation
Texas Bank Bldg.

Metal Goods Corporation
16 Drennan St.

Castaloy Metal Sales Co.
3035 Treadwell St. Tel.—Cleveland 6-28808

Dominion Merchants Ltd., Montreal

Tel—Hancock 1046
Tel.—Ansonia 1422W
Tel.—Pennypacker 2116
Tel.—Express 1133
Tel.—Vinewood 2-6800
Tel.—State 1126
Tel—Moline 1024

Tel—Goodfellow 1234
Tel.—Victor 9028
Tel—Raymond 9498
Tel.—Central 6466
Tel.—Preston 5221
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o s el

i in pest yesrs, the greater psrt of the asules of refined
biamuth for Amaanumiml epplicotions ware to the Belmont Smelte
ing & Refining vorks, The poliey of the Corporstion to divert es
many ssles as possible for refined blsmuth through Belmont has
been reteined, However, & small amount of relined blemuth wus sold

" direct to cuatomers by the Corporsiion.

The imorecse in the sales of elloys is lsrgely due to the dee
mand stimuleted by the accelersted wur prog . Publieity through!
* the medlum of megnzine advertising end articlse written for publi-
 gstion on various applications, snd supplemented by the efforts of
_our representatives snd di&#ﬂgﬂom heve inoressed the number of
‘new oustoners.

sarbativaa cnd Diatreibutoy
e v Mot M b SRR, R e W d. SN ol

During the yeor 1942, errangements were maede with severel
established sales compunies to cover sertuin newly a-;:ﬁm terri-
toriea, The territory previocusly acslgned %o the Ca oy Corp.
was extended to include seotions of Indlans, Ohlo, Pmn{{wni—a,
Meryland, Delawsye and Hew York. Sections of the first two nomed
states wore comdined with Michigsn end sre serviced from thelr
Detroit office, Jections of the last four nemed states are ner-
viced from their new office im Philsdelphim, The Hashine & Tool
pesigning Company, Philadelphis, who formerly scted as our apent

in the latter territory relinquished the territory st our request
~“upon the terminstion of thelr contract, The change was motivated

by the incressed setlvity of the Castaloy Compsny in thet partieulsr
. BPen,

An srrengement wos made with Jaoekson issoelstes to sed es our
 agent 1A Mussschusotts, Coaneeticut and ithode Island with offices and
‘werehouses in Boston, Mess. snd insonia, Conne :
’

+ The Horthern Haohinery & Supply Company, Minnespolis, iilnn,
wes slao sdded to our 1ist of distributors to cover linnesote.

& mep en the opposite page shows the respective meﬁw
and the loestions of our represeutatives amd distributors as ine

diceted on the 1limt.

e

Numerous srticies publicizing the applications of our alloys
were published during the year in meny of the leadling trade megesines.

 The smount of paid sdvertising in trode publicetlons was
epproximately the sume as in 1941, The schedule below llsts the
Wigmm and the insertions whiech appesred in them during the
year 4 »

.
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 Gerrobend s @ Tiller for tube bendingj sirersft assembly, drill
snd welding Tixtures; ond fusible plugs for gefety devices.

. Cerromstrix for anehoring purts in stumping dies ond machinery;
gplit Juw ehueks for holding lrvegulsr poarts while being uachxnatis’
for locsting =nd supporting conteot points on slrplune aesembly ji
(?gga 33, Pigure 78, Cerromutrix Menusl); end other speeiel appli-
cations. -

~ Cerrobose in the process of electrofemming copper {Hollsmen
Pitet “tatie Tubse for airplenes) end iron products (U, 3. Rubber
iron molds and other essentizl wer products); for manufsoturing
free eutting eluminum a&lggs; (Aluminum Compeny purchased spproxiw
mately 88,000 lbs during the pesr)s Liguid sesl for nitrid
furnaces (vestinghouse)s,

; Cerresafe for holding airplene propellers acecurately in posie
- tion during mecohining snd grinding operstions; sireraft sssembly
fixtures; moster patterns; proofe-ezstings of molds, gun shumbers
*ad forgiag dies, eto. )

43558«1 slloy L8 used in the Curtls shell lathe te locate
and hold csst iron emd bronwe bearings sccarstely in plsce in the
sored holes of the maphine, The antiedipated ineresse in the use
of this alloy during 1942 d4id pot materislize, because of other
srrangenents mede by the Ordnence Depts to iuport lsthes from Caonadae
on & Lend/Lezse basis,

 #8600=1 alloy es a low tenpersture solder filler between parts
on gartein type of silss Thi 1ieation ma discontinued
‘2§%2§§§§?25 ggﬁeg'mggga%:*;n @g;,;?%Q ,@,.:ggﬂfii::nth:“°




J9B00-1 alloy for mounting small slnieo permanent wm rotors
on stesl shefts weed in smeall generstors snd motors for emmm
various airplene mechanisms,

4 ooneidersuble qm%m of aspeclal alloy is m for fusible
standard

on tempersture safety valves, which are
sipmont on oxygen '&wi for Mw&n fiying, ste.

il

| The following suble shows the seles of qm
@ mmumnmmwam twwsmrx

W#WWN&M&%WMMWW
of eny previous m; Mﬁs will be found at the conclusion

© those
of this report of sales of our standapd
elloys for the mz‘uuilﬂ ﬁm inelusive,

Uerrobend continues to first place in alle; m&aa due
?mu to ite use in the ai“m industry for auau‘bgy Jigs m




i

S S3d deiat ) OB B S S
_ The totel vulue of slloy seles billed for the year 1842 wep
074,106,352 ns compered with $812,580,39 for 1941 and §157,364.58
for 1940, The expenses incurred, exelusive of bismuth snd Cerro-
base, were us follows:

‘Freveling Kxpense L
Box Cartage,Postape,ite,
Storind, Tasusshae

t (Palker & “hyte,Ing.)

Totel $161,909,89 1720
The above expenses include sll eosts with the exeeption of the

_e0st of Cerrobese snd bismuth withdrewn from stock used in the manus
 fagture of the alloys. The purchuses of tin snd codmium were neses

high due to the fuet thet Cerrcbend, whick vontains bdhese

g R constituted a lerge proportion of she totel alloy sales,

satbhe HGe & A

Total Cents/lb.  Cents/lb,

Gross Velue illoy $574,105,58  61.89 122,1

o Seles Billed

‘¥xpenses from Teble 78 161,908,809 ' 17.28 Bhed

foles less MY, Axpenses 3412,190.43 44,00 67,7

The above teble shows the pross velue of ailay sules billed in
1542 less such expenses as apply exclusively to the sele and menu-

feoture of alloys. These figures do not include the cost of Cerroe-

base or blamuth end are presented to show thet spproximetely
$412,000,00 or 67.7 eents por pound of bismuth gontent was reclized
efter paying sll charges incidentsl to selling biemuth in this form.
These rtggras compare vith sbout §810,000,00 or 82 sents per pound
of blamuth realized in 1941, $68,000,00 or 77,3 eents per pound ia
1940 and $082,000,00 or 62,7 cents in 1959,




: To meke up the alloys sold during the yeor, Cerrcbuse and
bismuth were supplied by the Jorporation zs fo, B8

errobase S11,8417 © 24,997 § 97,824,005
Blomuth 259,309/ © 49.4 ¢ _ 118,55841
| 196,082,852

~ Dus to an ineressed teriff rote imposed on blsmuth/lead alloys
the first part of 1942, we were obliged to discontinue the importation
of Cerrobuse. This zecounts for the grester percentsge of pure bis-

muth used and leod purchesed then in previous years for the menue
foocture of the slloys,.

- Viewed from the stendpoint of alloy seles slone, the indiceted
net profit would be shovn ss follows:

Tetal  Gemte/ibe  Semte/lb,

%%_‘g:é:%:;ah Exponse 9412,196,43 44,0 87,7
Gost of Cerrobuse & Blsmath  196,082,58  20.9 41,7

Indicated Net Profis $218,112.01 281 4540

. Inasmueh as the sales of slloys are so olosely connested with
the ssles of refined biumuth for metallurgieal purposes, it mey be
agsumed thet ell esles of bismuth used for nonepharmeceutiecsl eppli-
vations mey be cosbined with the bismuth conteined in ma{: sol
g:ir g&e purpose of indlcating a ned profit as shown below in Table
e Ra '

Gross Value illoy Scles $574,105,82
R T amubh mold Relmont | 148.735.16
” L " othery lﬁﬂ‘k;i PA N A

Toteal

Bxpense Alloy dales $161,900.89
Cost of siwi% Content Alloy 1”;9“:52
Cost of refined Bismuth Sold 54,007, 66

Toteld




{ The astelerated wal pi - now in forae indicates that
m;z aain athimth. m\  mey equsl our yredmuaa for
P sent reguletions mey hnve an_offeet on the
armecoutiosl and ) redonl
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Bismuth  Sales Rexr ac<t
\quy

(Ao, § COLV\O\AO\ -




PHARMACEUTICAL

IN ALLOYS
73%

1944

REFINED
8.9%

953612

834637

BISMUTH SALES 761379

O PHARMAGCEUTICAL

O METALLURGIGCAL

PHARMAGEUTICAL

- USED IN ALLOYS

22949

42079

-

1934

L

1935

177319
170084

REFINED- (FOR METALLURGICAL USE)

276287

150830

i

1936 1937

E

1938

469500

238823

1940 1941 1942 1943 1944

BISMUTH SALES IN POUNDS

UNITED STATES @&

CANADA



GENERAL

Sales of bismuth to customers located in the United States
and Canada are divided into two general classitications.

l. Pharmaceutical - Bismuth used in the‘manufacture of
bismuth salts.

Sales in this group were made to one custonmer, namely,
J. T. Baker Chemical Company. A marked decline in sales to this
customer is accounted for by War Production Board reduction of
allocation of our bismuth for pharmaceuticael purposes.

2. lNon-pharmaceutical - Bismuth for metallurgical purposes,

Sales in this group are divided into two classes: (&) Refined
bismuth, (b) Bismuth in alloys.,

The principal customer for retrined bismuth was the Belmont
Smelting and Refining Works, Inc., Brooklyn, N. Y., whose use for
bismuth was in the menuracture of special alloys and for resale.

--—--—--n----o -------- - ————

The following table shows the total quantity of bismuth sold
by the Corporation in the United States and Canada during 1944
classified into their respective groups as mentioned above.

TABLE 0. 1
BISMUTH SALES UNITED STATES AND CANADA 1944

POUNDS PERCENT
PHARMACEUTICAL _SOLD TOTAL SALES

J. T. Baker Co. 137,848 18.1%

METALLURGICAL

Refined 68,128 8.9%
(Belmont 60,000)
(Others 8,128)

In Alloys .555,403 73.0%
Total Bismuth Sold 761,379 100.0%

A graphical representation of the above figures appears on
the opposite page. lletallurgical bismuth represented 81.9% of
1944 sales (1943 - 77.2%, 1942 - 76.8%, 1941 - 74%, 1940 - 60%,
1939 - 49%). Bismuth in alloys represented 73% of 1944 sales
(1943 - 61.9%, 1942 - 56.5%, 1941 - 55%, 1940 - 58%, 1939 - 19%).

The following pages of this report are devoted to the sale
of bismuth for metallurgical purposes only.




SALES POLICY | Pege 3

Refined Bismuth Sales

The major part of sales of refined bismuth for metallurgical
purposes were to the Belmont Smelting and Refining Works in
continuance of the Cornoration's policy of diverting refined
bismuth seles tarough this firm., However, small quantities of
refined bismuth were sold directly to customers by the Corporeation,

Alloy Seles

The decline in bismuth sales from the high figure reeched in

© 19043 was & direct result of lower bismuth production. FProduction
during 1944 was sbout 171,000 pounds less than in 1943, During

the entire year bismuth was under allocetion by the War Production
Board, The inporteénce of the use of &lloys in the war effort was
recognized by this agency resultine in reduced 8llocation, hence owk
seles to the pharmaceutical trade,

Through the efforts of our distributors end representatives
and publicity of merezine advertising there has been en increase
in customers,

Renresentatives and Distributors

Brooklyn, !'. Y. - Belmont Smeltine & Refinine Works
Boston, liass, - Jeckson associates

ensonia, Conn, - Jackson Associates

Fhiladelnhia, Pa, - Casteloy lietal Sales Compeny
Cleveland, Chio - Die Supply Company

Detroit, l.ich. - Casteloy ietal 3ales Compény
Chicego, I11, - 3terling Products Company, Inc.
xoline, I11, - 3terling Products Compeny, Inc.
liilwaukee, Wis, - Harry C, kettelson, Inc,
1inneenolls, i:inn, - Korthern l.achinery & Supply Conmpény
St. Louis, o, - letal Goods Corporation

Kensas City, .o, = lletel Goods Corporetion

Tulsea, Okl&, - letel Goods Corporation

lew Orleans, le, = Letel Goods Corporetion

Dalles, Texas - Lietal Goods Corporation

Houston, Tex=s - ..etel Goods Corporation

Los angeles, Celif, .- Cestelny rictal Sales Corpany
wontreal, Cenaudea - Dominion iuerchants Ltd,
Honolulu, Iawaii - The i, 3, Gray Company

There were no changes nede in the agsncies or their respsctive
territories in 1%44,

Cestaloy iletal 3azles Compary end their nmenufacturins division,
Castelov Cornoration, merit nraise for their continued outstanding
work in the promotion of uses for our sténderd alloys in the air-
creft industry.

A comnerison of seles to &nd through our resnective agencies
durine 1944 of standerd alloys, is as follows:
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Publicity and Advertising Page 5

Decause of limitations imposed by the War Productio '
1 Y he n Board

on the uses of the alloys practicallv no articles were v
for publication. ! fhig ke

The amount of paid advertising in trade publications was the
seme as in 1943. The following schedule lists the publicetions
and aavertising space allotments for each month,

FUBLICATION Jall FEB LIAR APR LAY JUN JUL AUG SEP CCT NOV DEC

Mach, Tool lag, 1/2 AR = XfR 1l/2 1l/2 1/2
lodern lach, Mag W B 152 1;2 ; 152
Tool Die Jour. 1/2 - 1/2 - - 2 1/2 -
Electric 1fg. 1/4 1/4 - 1/4 1/4 1/4

Ind. Equip. News 1/9 - 1/9 1/9 1/9 1/9

Neg Equip. Digest i U RS - - -

llod. Ind. Press 1/6 - 1/6 1/86 1/6 1l/6

Frod. Eng. & ligt. 1/4 1/4 1/4 1/4 1/4 1/4 1/4
1ill & Factory R e B A8 XSS N 18
lletals & Alloys LS s AP T 38 e ALD -
Aero Digest 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2

Note: The above fractions represent parts ot a page.

Use of Allozs in War Eguipment

Cerrobend as a riller for tube bending, fusible plugs for
safety devices. : '

1/9

: Cerromatrix ror anchoring parts in stemping dies and mechinery;
split jaw chucks for holding irreguler parts while being machined;
-locating and supporting contact points on airplane assenbly jigs
(Page 33, Figure 78, Cerromatrix lManual); short run tforming dies;
and other special applications.

Cerrobase as fusible cores in the electroforming process for
maxing intricate shapes with irregular cavities; fusible inserts
in complicated sand cores; master alloy in free cutting eluminum;
heat transfer medium in autoclaves; liguid seal in nitriding
furnaces; bending filler for large diameter tubes, fusible cores
in hollow molded plastics and secret wer uses,

Cerrosafe limited by War Production Béard to use in inspection
gauges and proof-cesting of molds, gun chambers, forging dies, ete.

#5000-6 (6.5% Cadmium) as substitute for Cerrobend in making
aireraf't assenmbly jigs and fixtures,

Special alloys for safety devices; holding shell lathe bearings
and small alnico rotors onto sharts in motors used in airplenes for

operating control equipnent.




ALIOY SALES FOR YEAR 1944

The following table shows the sales of alloys with the
corresponding bismuth content of each for the year 1944,

TABLE Ji0, 2
ALLOY . ALLOY LBS. Bi CONTENT

Cerrobease 266,447 147,878
Cerrobend 338,356 169,178
Cerrodent 63 24
Cerromatrix 350,076 168,036
Cerrosafe 75,042 31,043
Cerrotru : 6,738 3,908

Specials: ;
C de P 3333=-1 902 301
*C de P 5000-6 12,324 6,162
C de P 5600-1 20,214 ‘11,319
C de P 9500-1 4,107 3,902

Others 26,369 , 13,652
Total _ 1,098,638 - 555,403

*10,741 pounds of C de P 5000-6, bismuth eontent 5,370 pounASQU','?
were sold as Standard Alloy. : R 3 e

Charts will be found at the conclusion of this report f
showing the comparison of sales of our standard alloys for the
years 1934 to 1944 inclusive. ol E
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Thie totel value of Alloy sales invoiced for the vear 1944 was
R s
$628,463,02 as compared with w099,249.77 tor 1943, 8574,105.32 tor
1942, $312,530.39 for 1941 and 3137,364,33 for 1040,

TAZLE 10, 3

BIG.LUTL ALLOY E.PEIST 1944

Total - Cents/1b. Cents/1b,
Iten Dollars Alloy  Bi Content

l. Ilenufecturing Cost 324,713,96. ,0zz4 «0425
2. Tin Purchased 61,175.22 0557 «1101
e Cadmium Purchesed © 33,104,70 ,0301 «0596
4. Cadmiun Acquisitionec 3,804,61 ,0035 «0069
5. Lead Purchases 23,372.69 .0213 0421
6. - Antirony 0,381.42 ,0049 «0097
e Dies, :.:Olds, etc. 180-00 .0002 00003
8. Selaries & Commisions 2,741,35 ,0025 .0040
9. Advertising & Printing, ete, 10,504,70 .0096 0189
10. Treveling Expense 252.42 L0003 «0005
1l. Boxing, Cartagze, Fostape, etc. 2,797.60 0089 0176
12. Storace, Insurence 449,39 ,0004 .0008
13. Rent {Welker & UWnyte Ine.) 200,00 L0002 .0004
14, Alloys Purch. for resale 1,478,998 L0013 0027
15. lliscellaneous 1.861,17 06017 «0034

Total 2179,068,21 ,1630 0 3224

The above expenses include all costs with the exception of
bismuth withdrawn from stock used in the nanufacture of the allovs,

Increeses in unit costs of items shown above are explained as
follows: '

Itens 5 and 6, Leed and Antimony purchases increased due to
increased sales of Cerrormetrix and Cerrobese,

Item 9., PFPrintine cost increased due to reprinting of liters-
ture to replace consumed stcocks and the printing of special
literature for distribution by Castaloy lletal Sales Company at th
Southern Celifornia Exposition, Los ingeles, California., Adver-
tising in trade-journels totalled $604:5.50,

Itens shoving decreases are responsible for & net decrease
in unit cost per pound of bismuth as follows:

Item l. llanufacturing costs reflected a decrease due to
production of larpe guantities of Cerrobase to sluninum Compeny
of Americe and otiiers put up in eight pound eand fifty pound

ingots,
Items 2, 8 and 4. Tin and Cadmium costs decreased because
of reduced Cerrobend sales,




Page &
Item 11. Fewer shipments due to decreased sales Plus reason
under Item 1.

In Summation, the total unit cost Per pound of bismuth
content was reduced from $.4734 in 1943 to 243222 in 1944, e net
decrease of $.1510.

TABLE 110, 4

Total Cents/1b, Cents/1b.
Dollers Alloy 21 Content

Cross Velue Alloy #628,463,02. | 57.20 3118:15
Sales Billed X |
Expenses from Table #3 179,068,21 16.30 32.24

—

Seles Less N. Y. Expense $449,394.81 40,90 80.91

. The above table shows the gross value of alloy sales billed
in 1944 less such €xpenses as apply exclusively to the sale and
manuracture of alloys. These figures do not include the cost of
bismuth and are presented to show that approximately $449,395,00
or 80.91 cents per pound of bismuth content was realized atrter
bPaying all charges incidentsl to selling bismuth in this form.

To produce the alloys sold during-the year, bismuth was
supplied by the Corporation.,

555,403 1bs. @ 41.527¢ $230,640,79

Viewed from the standpoint of ealloy sales above, the in-
dicated net prorit would be shown as follows:

Total Cents/lb. Cents/lb.

Dollars ~Alloy = Bi Content

Sales less N, Y. Expense $449,394,.81 40,90 80.91
(Table ;/4)
Cost of Bismuth 230,640.79 20.99 41.53

Indicated net profit $218,754.02 19.91 - 39.38

Inasmuch as the sales of alloys are so closily connected
with the sale of rerined bismuth for metallurgical purposes, it
may be'assumed that all sales of bismuth for non-pharmaceutical
applications mey be combined with the bismuth contained in alloys
sold, for the purpose of indicating a net prof'it as shown below in

Table No » B




TABLE NC,

3

Gross Value Alloy Sales
" " Bismuth sold Belmont
" " n

Others (liet.)
Total
Expense Alloy Sales

Cost of Bismuth Content Alloys
Cost of Refined Bismuth Sold

" Totad

Indicated lNet Profit

_Total
Jollars

$62c,463,02
58,125.00
8,018,.59

#694,606,61

$179,068.21
230,640,79

30,461,12
$440,170,12

$254,436,49

Cents/1b,

Bi Content

113,15
96.9
98,7

111,40
32.24
41,53
44,71
70.5¢9

40,81




FUTURE PROSPECTS Page 10

It is expected that cessation ot hostilities will reMse for
public use a number of applications of the bismuth alloys which
Have been permitted only for essential war work. Also several
applications of the alloys were not permitted during the waz
because of the shortage of certain components such as cadmium and .

+ 2
Ll

Short run forming dies used in forning shapes of sheet metal
are made or Cerrobend. This use was prohibited because ot the
shortage of cadmium contained in this alloy. It is anticipated
that the automotive industry eas well as the aircrart manufacturers -
will nake use of large quantities of Cerrobend Tor this purpose
wien restrictions are removed from Cedmium,

Development of metal spraying equirment accomplished during
the wer will stimulate the use of one or more of the alloys for
protective coating of wood patterns and core boxes to prevent
werpage and resist wear. This is 2 use prohibited by war re-
trictions.

Electroforning; a process for the production of intricate
shapes by electrodeposition of metel on Cerrobase and then melting
away the alloy leaving & finished article otherwise impossible to
produce has received great impetus during the war. This method
of manufacture should become populer in post war methods and
account for a fair volume of alloy.

In general it can be said that reconversion to peace time
manuracturing will, in all probability, consume our total output
of bismuth at its present rate of production.
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CERRO DE PAsco CoOPPER CORPORATION

40 WALL STREET, NEW YORK 5. N. Y

October 7, 1947

Mr. Lawrence Addicks
Bel Air, Maryland

Dear Mr., Addicks:

The attached curves were plotted from
data available, without digging too deeply into the
records. The sales exceed production by about 200,000 lbs.
in 18 years, a part of which can be accounted for in
alloys purchased and resold.

Yours truly,

CERRO DE PASCO COPPER CORPORATION

\\$~4L"%;&x==<:ﬁ5x\\
W. Co Smith

WCS:RL

Enclosure’
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CERRO DE PASCO COPPER CORPORATION

40 WALL STREET, NEW YORK 5. N. Y

MOLD MAKING WITH CERRO=-ALLOYS

Ease of handling Cerro-Alloys (Low Temperature Melt-
ing Metals) makes them ideal for rapid and accurate production
of individual or multiple cavity molds without need of highly
skilled labor or expensive machinery. Minute detail is perfect-
ly reproduced in Cerro Alloy molds and high lustre surface finishes
require no polishing. Low production cost, combined with 90 to
95% salvageability of used metal when molds are discarded commend
this method of mold making for the serious consideration of every
fabricator of plastics.

ALLOY TO BE USED IN MOLD MAKING

Several Cerro Alloys are suited to the purpose, but the
setting or curing temperatures of the plastic to be used will
govern the choice. Three Cerro Alloys commonly used are listed:

Alloy Melting Temperature
Cerrobend 158° F
Cerrobase 255° F 4
Cerrotru 281° ¥

Cerrotru is most frequently used for molds because of
its higher melting temperature, greater hardness and dimensional
accuracye.

High lustre finish of molds, equalling the surface
finish of the master model is important. To obtain this type of
finish when using Cerro Alloys, 1t is essential that quick cool-
ing of the alloy at the pattern surface take place. Frequently it
will be desirable to make molds from patterns made of materials
of poor heat conductivity, such as: soap, wood, wax, ceramic,
plastics, etc.,, as well as metal and therefore consideration will
be given first to a method of mold production that will work with

patterns of good and poor conductivity.

SPRAYED MOLDS

Spraying a Cerro Alloy on a pattern is advantageous be-
cause the metal 1s deposited in a relatively cool state and does
not warp or set up strains in the pattern. The pattern is bom-
barded with globules of metal in the plastic state that flatten
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out as they strike the surface and thus cool rapidly. Extremely
small in size, the particles get down into all crevices, complete-
ly filling them, reproducing faithfully all surface detail. Over
5000 lines per inch can be reproduced. Because quick cooling of
large masses of molten metal is not necessary the sprayed method
may be considered the most useful way to make molds.

Equipment and materials required:

1. Cerro Alloy (Cerrotru)
2. Electrically heated spray gun, low temperature
type. Two manufacturers with whose equipment we are familiar are:

W. M. Fiore
135 Liberty Street
New York, New York

K & F Metal Spray Industries
11204 Charlevoix
Detroit, Michigan

3. Source of comﬁressed air for spray gun, 40 - 80
pounds pressure = consumption - 6 cubic feet per minute.

4, Plaster, wax or modelling clay.

5. Separating medium. In many cases graphite in fine-
ly powdered form will suffice to facilitate separation of the mold
from the model, but mold release fluids such as produced by Dow-
Corning Corporation, are preferred because no deposit will remain
on the mold to blemish plastic castings.

6. Melting pot and ladle.

A. Making & Single Cavity, Open Face Mold

1. Secure pattern to a mold board preferably of metal.

2. Apply parting medium to pattern and mold board,
removing any excess.

3¢ If desirable to fix outside dimensions and shape
of mold, place a suitable frame around mold board.

4, Have spray gun full of molten Cerro Alloy and
spray surface of mold board and pattern in same manner as if spray
painting. Attention must be pald to aiming gun so as to get into
all corners and crevices of pattern. After a thickness of 1/16"
to 1/8" has been uniformly deposited over model surface by fine
spray, more rapid building up should be done with a coarse spray.
If cooling of mold is required, a suitable loop of copper tubing
may be placed over 1initial layer and embedded in the mold by con-
tinuing to spray until completely covered. Rapid filling can be
done by careful pouring from a ladle. In case plaster is to be
used for mold backing to conserve weight, a protective sealing coat
of lacquer should be applied to sprayed surface. This is to pre=-

- -

Sy G

CERRO DE PAScO CoPPER CORPORATION - 3 -

vent chemical action of the plaster upon the sprayed metal.
5. The pattern is now removed from mold and it is
ready for service.

Sheet plastics of certain types can be readily formed
by vacuum or air pressure. Molds for this purpose are made by
spraying a Cerro Alloy as outlined above. Shells should be built
up to a thickness of 1/4" or heavier. The required number of shells
are nested on a plate having all sides surrounded by a wall of
wood or angle iron. This is to retain a suitable filler of plaster
which 1s poured over and around the shells after they have been
given a protective coat of lacquer. The base plate, usually of
steel, has openings conforming in dimension and shape to the open-
ings of the shells. It serves to take the draw of the plastic
sheet, acts as a hold down pad and attachment holts for fastening
to press ram are attached to it.

Provision for cooling molds is made by looping copper
tubing around each shell and bringing ends for inlet and outlet
through angle iron wall and connected to water supply and drain.

Vents are drilled in each shell through plaster and mold
1s ready to mount in press.

This method of sheet plastic forming requires the press
platen to be heated and this can be readily accomplished with
steam or electric heaters.

CAUTION=:: All spray work must be done under thorough
ventilation. A simply constructed dust catcher consists of a table
having an air tight compartment beneath. The table top forms the
top of the compartment. Cut hole in side of compartment for inlet
connection of suction fan. Cut square or oblong opening in table
top and cover with metal grill or heavy wire mesh. Exhaust of suc-
tion fan discharges into large cloth bag to recover dust for sal=-
vage, A hood should be constructed on table top and working open-
ing made small as practical to assure dust removal.

Compartment below table should be fitted with drop bot-
tom or removable drawer for clean out.

B. Multiple Cavity, Open Face Mold

l. Follow steps 1 through 4 as A, above.
: 2. Apply parting medium to sprayed mold cavity and
flat surfaces.

3. Spray into this cavity to cover surfaces 1/16"
thick.

4, Fill remainder of cavity with plaster or dental
stone.

5. Before plaster sets place one or more tapped in-
serts in it and level off.

i
e e e e e
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6. When plaster has set and hardened remove from
mold. This will now be a metal faced duplicate pattern and as
many as needed can be produced in this way.

7« Duplicate patterns are mounted on board using
the tapped inserts to secure to board with bolts through holes in
the board.

8. Repeat steps 1-5 (A) as for single cavity molds
to make final multiple cavity mold.

C. ITwo Piece or Closed Molds

1. With split patterns proceed same as for open face
mold, invert drag of flask, place other half of pattern in posi-
tion.

2+ Apply separator.

3. Place cope of flask in position and repeat all
steps. Plaster backing of cope and drag can be done after spray-
ing of both halves 1s complete. Lacquer sprayed shell before pour-
ing plaster.

4., Pouring gates, sprues and vents may be placed
wherever convenient.

D. Molds Made of Cast Cerro Alloys

When the pattern to be reproduced is made of a good ther-
mal conductor such as brass, steel, aluminum, etc., and provision
for quick chilling through the pattern can be made, direct casting
instead of spraying, may be practical. Each type of mold as de-
scribed above is easily produced by simple casting.

Preheating of the model 1s necessary. Exact tempera- 5
ture in each case will have to be determined experimentally. 200°F
should be a good starting point. Pour the Cerro Alloy as near its
mglting point as possible to avold necessity of excess heat remov-
al.

When pouring move ladle about to avoid hot spots.

Immediate and thorough quenching, from pattern face,
through the pattern, should be provided. Large patterns should
be designed to have cold water circulating rapidly through them.
The quicker the quench the better the working surface will be.

MOLD TREATMENT BEFORE CASTING PLASTICS

In general, it will be necessary to use some form of
parting medium before casting plastics in Cerro Alloy molds, par-
ticularly those made by spraying. Sprayed alloy is somewhat porous
and will require impregnation with a material sultable for the
plastic being used. A light tin or copper plating of working sur-
faces improves release. Some of the elastomeric plastics can be
cast directly in Cerrotru molds with no parting medium. At this
time we are not in a position to furnish a 1list of casting resins
with the corresponding parting media to be used. It is suggested

CERRO DE PASCO COPPER CORPORATION -5 -

that the manufacturer of your material be consulted concerning the
best medium to use with his product in Cerro-Alloy molds.

At a later date it is expected that more specific in-
formation on separating materials will be made avallable.

E. Permanent Molds Made By Electrodeposition

When permanent molds are required and time and cost of
manufacture must be considered, multiple cavity molds can be econom-
ically made by electrodeposition or electroforming.

Electroformed molds of complicated shapes with undercuts
or back draft can be produced with internal surface finish equal to
that of the model.

Mold materials in common use are iron, nickel and copper.

A duplicate model is made of Cerrobase. Thils Cerrobase
model 1s then plated with the desired metal until the required thick-
ness of metal has been deposited. Cerrobase is melted out of the i
cavity. The mold shell is backed with suitable backing metal, such i
as Kirksite or by metallizing with a high temperature metal spray i
gun and machined to suitable size and shape for mounting in press.

Ce L. Duncan, 1 Depot Plaza, White Plains, New York
W. M, Fiore, 135 Liber%y Street, New York City, U. S. Rubber éompany,
Detroit and others are equipped to produce electroformed molds.

0.JeSe 12/47 1M
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Upper half die ;
cast on top of lower die~,

Dummy plece -, Modeling clay~,

upper half of the die

Standord taper pin—’
How aluminum dummy and plasticine clay are used when pouring the

1 3, >
~-Lower die cast first

die metal from melting that in the
bottom die.

Before the upper die is poured,
plasticine modeling clay is built up
over the lower die to protect it and
also to reduce the amount of alloy
required in the top die. The two
halves are secured in proper relation
to one another by taper pins cast
into the lower die. After casting,
and before the two halves are sepa-
rated, the top and bottom are care-
fully faced off to assure perfectly
parallel bearing surfaces.

After separating, the halves are

gloves are used in handling the dies
to prevent severe burns from the
minus 320 F. temperature.
Compression tests of 1-in. dia.,
2-in. long samples show that the
alloy begins plastic deformation at
about 7500 psi., but the same test
piece after chilling will stand about
25,000 psi. or better. There is no
deformation when chilled, the ulti-
mate stress and yield point being
the same. The Brinell hardness test
shows less than one-fourth the ball
impression on the chilled piece as

compared with one at normal tem-
perature.

The material acutally used by Ford
is Cerrobend, but other metals in
the same category could be used.
Table 1 shows the constitution and
physical properties of some of these
materials. It should be noted that
Cerrobend expands 0.001 in. per in.
during solidification and grows
rapidly for 1 hr. afterwards. The
growth continues at decreasing rates
for 1000 hr. The total expansion is
about 0.008 in. per inch.

Economy of time and labor are outstanding
in Wood’'s metal dies for short run production

Test specimens of Cerrobend. Left, before load test: center, after
5650-1b. load at —320 F.; right, after 5650-1b. load without cooling

Frozen Dies Form Experimental Parts

Tripling the strength of Wood's metal dies

by freezing in liquid nitrogen

makes them suitable for forming thin sheet metal parts

BY CHESTER S. RICKER
DETROIT EDITOR

TEMPORARY DIES for either ex-
perimental or very short runs
usually pose a difficult problem in
choice of material for minimum cost
and ease of working. Fred Klemach,
stress analysis engineer, Ford Motor
Co., Dearborn, reasoned that Wood’s
metal would be ideal for the purpose
if some way could be found to hard-
en it. This material, an alloy of
bismuth, tin, cadmium and lead,
melts readily in hot water, is very
easy to cast in any kind of mold,
plaster, clay, wood, metal, or even
cardboard, is very easy to work, and

can be reclaimed after use by melt-
ing in boiling water.

Freezing the metal seemed to offer
a solution to the hardness problem,
and experiments showed that freez-
ing in liquid nitrogen would more
than triple the yield point. In the
chilled condition, dies were found
capable of forming SAE 1020 sheet
steel up to 0.040 in. thick. Very
satisfactory experimental parts of
intricate design can thus be made in
small quantities, five or ten at a time,
and if more are needed the dies can
be chilled again for additional runs.

These dies have effected consider-
able savings in time and money.
Small steel dies for experimental

parts usually take six or more weeks
to produce, and after they are fin-
ished, even a small change in design
generally means a complete loss of
the dies and the high-priced labor
that has gone into them. Wood's
metal dies, however, can be made
from a sample wood or clay model
and finished pieces produced from
them in one or two days. If there is
a change in design the dies can be
melted and recast with the expendi-
ture of only hours instead of weeks.

Both male and female dies are
made from the same alloy. The bot-
tom die is made in a plaster mold
taken from a turned wood pattern.
This is placed in a hydraulic press
and covered with a sheet of alumi-
num of the size and thickness of the
material to be formed. A heavy rub-
ber pad is then pressed down to
form the sheet to conformity with
the die. This sheet acts as a spacer
and also as a mask, its high conduc-
tivity preventing the new hot top

duction to the platens. Asbestos

CERRO ALLQOY DISTRIBUTORS

examined for flaws, and any blow

holes or scratches repaired with a PROPERTIES OF CERRO ALLOYS

soldering iron and a piece of the al-

loy. Even minor changes in the die : :

can sometimes be made by this mt"': E‘g‘\ ‘q:ﬂ.» g’.;' oE
; means and the surface smoothed up £ §E | S5 83| BE | ¢
A with a scraper. Name Sl w=E St oot S S S s i Bl e Bl R S
i i : T s S LR R O o v L el I e i ol I B Tt Ll L el
i djeihfléilzgfe:\irfi;c;f:s ?glii;i?éﬂrit:kﬁ Cerrobend 50 (133 |10 | — | 26.7 | 158  158-158 | 0.339 200 | 5990 | 9.2
. gen, which is inexpensive and easily Cerrosafe | 425 | 11.3 | 85 | — | 37.7 | — | 194-158 . 0,341 | 220 | 5400 | 9.2

obtained. Sheets of asbestos are Cerromatrix 48 — |9 | 285 | — | 440-218 |'0.343 1 | 13,000 19.0

used above and below the dies in Cerrobase | 555 | — | — | — | 44.5 | 955 | 955955 | 0.371 | 60-70, 6400 (10.2

the press to prevent too-rapid con- Gt 580 |ag [ —'— | ——"| 28} 281-981 | 0.315 | — | 8000 |22.0
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