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Notebook # 33

Filming and Separation Record

unmounted photograph(s)

| _ negative strip(s)
3 unmounted page(s)

(notes, drawings, letters, etc.)

was/were filmed where originally located between page and
‘nside front cover
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Item(s) now housed in accompanying folder.
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Filming and Separation Record

unmounted photograph(s)
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Notebook # 33

Filming and Separation Record

®), unmounted photograph(s)
negative strip(s)
unmounted page(s)

(notes, drawings, letters, etc.)

was/were filmed where originally located betwesn page /6 and /7

—

Item(s) now housed in accompanying folder.
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Esther & Harold Edgerton
100 Memorial Drive, Cambridge, Mass. oAlY2

Ellen Dixon
855 20th Avenue Drive, NW, Hickory, N.C. 29601

July 3 Mon. Lv. Bos. - ar. London at 6:55am on TWA #754 oN dul_\{,(_ M 5
" 4 Tue. Lv. London in rented Hertz station wagon, pick up sonar equipment at air 7
freight terminal, call John Mills, Tel. no. 719- 2408,
drive to Sallsbury to visit Stonehenge Museum, etc.
Yo
" 5 Wed. Visit Stonehenge early or late - elapsed time photo of sun B titx
Stay overnight at Bath or arrive in morning
/eo
"6 Thu, (Morningwlslt Prof. Deryck Chesterman, University of Bath, School)é/ Physics,
laverton Down, Bath, Tel: Bath 6941 J“?Eatl’lut-,
" (Afternoon) Visit Jeoff Holt, 16 Swincross Road, Oldswmford Stourbridge 7% /‘.'/'hr
West Midlands, tel. 75776 /@To

Fri. (Morning) Kit Prof. & Mrs. John Duncan, 8 Brandling Park, Newcastle-upon—;;"—“/u,,
}LW\. Lty A LM”}['\_{'V\ W \-‘{_h‘_,_ v, ‘o

& 9 Sat & Sun. Enroute to Drumnadrochit, Inverness-shire, Scotland, c/o Gordonij : ¥

MacKintosh, Tychat House, Drumnadrochit, Tel. (045) 62-298 25
ﬂ.,-aa
= 21 Work at Lochend with John Mills and George Reid (Tel: Dochgarroch 222)

g8

Sun. Lv. Loch Ness for London in rented car, with sonar equipment

Mon. Ship equipment to Boston

rES
Tue. Lv. London, TWA to Boston J‘WM«.‘_

20
Drism .

%T/fﬁ N~ Tl on Olong Shilopon.. alt?




- T—— el ol

!
2/3 - wb6- 323y, . edlay }
29  7TE HSIT . o,

Bk vom Wtk . commmmammn Work Oeo, Qe | |

LTV i, R 11—, 633/ M. .

2582 Sumuwarfidst DN e f
WA oase O@Q\%\, Q Uaie. O LeOl "!
Rihard Bock soumd  Not.beo 2 WEBH |
247 Costnd ST I
Combedgr Msn 02139 I
S4Y7-47943 f
EvwarD GARRICK. VAT Geos. 633/ Hllywod Bl |
(474 1pllckesy D>, 213 /466-3234 XA 90028 |
LR. QL. 90068 213|976~ 7580 bhome. TV Sihmmarert_ ||
d/‘@mﬁog we// Asst (am HaT Ge ies 4 i'
19/ WMM‘:Z 2214 %f/. A%rém?%ﬂigw.
?&673&,4’/455 .
3863-/594

B st g~ ~ PoaTior Widign

aJQ W M,
C&aa%w% MAT, ﬂ\,‘dm&\ﬁpe \LLV&CA.
G ‘ﬁ’f&uw: ' L{bn Ll%dx‘v\ 4:19{' '#'7E
s Do MYl a6 635
ﬂ’b‘ e R B W)) efffle Nl Tzlad if b preleien 'E;m

@&‘&v—/mff%-_. éawa ,Zfzc""—— ysent bl tics ek ‘r"w//’-«..aé:‘) ¢
i

M gt

Q—?._% /4/79? w Frvrr 'Yl/l'-«b‘—:..ut-_-; z&fg alpre cren
4‘47{0. o . ‘23 W@{Mﬁmm&&/ffs

;‘C//taﬂ’ow»ﬂ/é/f @1-1




’.z 2:;&/5 1977 700 prmee. Privt.
%f PP R TR Pma ot
| ended g / ‘f s

F ay Do A A
LS00, S Ty oirrne L peie T

i e ‘,Z..f
| . an p 28,
Aol
30 wkl ayf
22 Aot /eu.«.«-’,a..

Jofered and X 0er B by rietris
;M‘MW MM&»«-&&
L. Ui Sbrlwrnfil o rvfor ~ Lfprm s, rier iR
Srro.

' %dfal:,;xu Theifp Kby D (bl & Clts,

iy ra fué/n?ﬁ(’&jj th.q
M,&M Gl /m%f'/aéa.&-g,
We il ant¥ foid N Seunmadt Rimitn,
Mo ArediRadl, W%ﬂ%
Lo,
A ivp Ll s
AMoro Tk “""E'MBJ#M el . ViR
Carll Eut o oo abaict Fo fud fave iy
MM:

%@ e ;LZ' Q'a:( S A
o s % 52y
SN b i Ry ARG




16 (427 lﬂMQyﬁﬂ

}zwm
? 6l) Te¥ ¥790 O2s¢/3
11%&2 788 pic, Called u T Loife wenl 2 olbibnn,

oo lie gar Tk Qo i5ipnnd B S f U i sl winpiy.

i{
PLL‘S% 547~ 280 ¥ I’% Beba Reyes Fplsiip By, ©25¥0 12- ]11
Mwﬁ'% MWM%&MW&/.

m,wgo elie Mtoyy fdveVidao M«?W. (

57 = —

M SZ;..{ /?6 m% gfﬁmw o2/

3 617 B2 523'(C5Y.

e

fz R M;}V Measneilad oZaJ(J'—u- S — Kiese 9/205

617 762 Yoo

BN bor bk AUl )2 Wit B2

)M-m b.z.b(/_?

7 ¥z /95¢,

—

\%_\

ﬁ—r‘ﬂ 0 ‘. 2e7 563 sEw,.
M“&&L& M. ,

YN 77 tean. 94 Fa. ?// Feow. L

~

M Cones  EFC - 5150 tha\ﬁw“-. ; e Zteay,

mw JEd Tlorinnd Makia . u.’;

‘;‘?;M Ere Dadnd . 30/ 7240
V3 Cot. Dlele 729_30cy -
— Jup 708 Voo lormon COln 2




Tirave,. %7)‘

|
il
'.

c/ﬁ w&-o 0 Bdakl | DN Wma&):éw%ﬂm 0/%70 +5€F
Tl Wi andl Ul Colefforrinn (565 [ili "Fad f-uas .

‘ als” Lyall A “iven) .
! { Lo (¢ w S Aw

W&ymﬂu So o/ W “,° 30 A,

RS A MR |
/('7"““&"6% p. By <

Co of Wimy (2 1777 C Lo 72250 Dec3o?
’t/nﬁ_ J_H'lb M/‘

& oo d‘-ﬁr:-a—




iy ./I""f kb f"// --f";"*»cr-f;;.r-,-'/?!':‘.-@ ”(L' “:f"‘"’""{ Cotnt "‘:"'"""““-{::" st U Do G y' ' 4(»":;.'-.“;.-]_1 ,Z;L A irt !_3»-1‘& I

\ A i
Lyl / A b~ , L =y PR s
i e 5 D) e ¥ s
o S s _Ay’-g‘,;i.: ey

) ‘. P i i gk Ly
)l-.'f:'l.--'-'-"“ / Gl —f‘/{-/,.’-t__‘g f L7 2 ; !

Crtmnlovetlt et Kpirlll £7p Fart 27 VS T K a3, b 4‘?"ﬂ.rlfr..-.- .

)’M’L.(f., l‘{ }J = ,(\ }‘\, v b § _..,;...,_.1_',.,r £ -,.‘f’{ () e | U aaniby ")‘  Pes *; # Mercda
“ ’f’} i ( Waken S Y e T3S0 / .J-’;;-'r "f"."-- 2= (Elinpr— 4 f‘-f" K /

[y g (1 5 00 ] 'j - A3 & oy e - . e =
[ & { FYWEnan i~ in— & g, Jy I v ol o L Ao "f‘}/ (s /{ /))w ] {(-t 7‘.-:;_.‘__}\‘_1'“—“ i-f'{i{_ T

. -

¥ P (4 Ao lun) LR,
e

.- AL /--({,-:.'\ & \ /} g o ;‘_ ){ / ( / L~ )’ L{""‘ o "jL-,‘. I‘\ & ‘_) )"‘::_.)\ il ﬁb_{'« ﬁ"n 59 // #/_77

" 4 y A : Uy Ny = 5 L/ y ]
f{" L, RCS { ’Jt't( D O—TA "k‘ .__;—,é'-ﬂ M ek ¥ ]"' flrtntic e 28 p A "(

o T |

LT X ,'-i.--\__,;f‘-1 F iy o T T S A Z— -

¥\ ‘t.._-lc..'{- -Jf-:-.‘/ - 'é"7f..'ff'o/

)]
“r VE e /‘c.(‘-\_-rf
P ' —
s i
4 /

o dderegy il 5 Gl
f

5 |2 = 2
R L, e Ztez LT~




30 Sptrdror Pt
Yonvid 50t A A iy .
7 FMW:(FWL# 73 Jg a%? S albais .
I i i 200 ke (»25 o vwv&éf] O, |
ﬂ:-v-c G v . Wovioa

Vi
! MaRC THEORET R /
(00 Boul, SouvewtA W:f:,\/
Laypne, @Quebec oL §IH ot +24 e
)
i \AND}QE ,LErOH’UE W%WM q‘ﬂ &
W 1695 KENT
M7 CHAMGLY TEL: 514 -658-T7H430
PoRT & RocHANORE QCJ/( Lm 250 oA
i. CAPT ,rof—f LEPINE umw

% ~Tle CAIADA (MA/:J

s ﬁ/ Ly,
'i /1A A el
=

7 T ’
ok K2 (l? f/c (—'C~'<4*)--

\ 1 4 )y ‘
! P th(,.b\/\ )_4,4/\ a.zd_upr

/ f‘ff al ?—Q 1" Dw«aqj
( {1(«01“ / ‘5_0 ﬂ%ﬁm‘"ﬂ ween

e —————————

L

|

|

' \

i ! & )g‘.—ﬁ \"'I : i
vy ’ . ~ 46 & ?

L




2fif Ne1qrs | 37 |
. ///v rflf“?‘;*ﬁ!(?‘w BL LR Zrl’,_m/w- t/é-'r“"'

/;f-/) (‘773-&»-.[:,.72 Fe « e - 3973 S olaniml /- 672 7709 fiinine
—H oz

%‘P“\f /Ld*/—-*f? (/(”H" /4"'\.;‘&1““ ?'l ‘M\vt-bﬁ- z’(m - /q;u Z:-—J" \éy 7’30) /A»""i-\
Seldonrtig irvn on 50 AL e Gl e
¢ i ?P ,e /jl. r-;f’? ﬁi—-a-. {Jﬁ'["—'(&( ’f:-t.f.f;;,,ﬂ_r 4--#4-:-. .

In
!

ZZ—{ ’@ et 91 {L""f "’Vﬂh—- Py -.":) \/-.r 2l ”’)«‘-zyn4*(¢f, v 1‘
;

“nas, )] ¢

2\ | b ¢

A
'S

2’1'é\9

Aoy T Poae o, Dyl
Lt i bt bt e et s h g g
: - g.,% A [ N .
o Wﬂj e, [l dPT it ‘ZWMW f P Cen,
ﬁ%—w{' g oo WZ‘;,V Lee Ul Me¥ oy P

'[{if( f’*&é',{.-vy{éuy/y A B J?ﬂ-‘ ¥ 1 ",‘

A by lint ity Tl b i TS
«m..e.;z?/n-pw\_ /&?fﬂ o/ 1./'..?{/}':

e e il i ke ol Fairnbickens, f forlefone

/;z-plg ‘7'/74\2’% Mo rrBroTe e VesSrox, Horbes et Vel '%«‘b

Hanlz e Sy T oS, Lol i

N ras® 2F Ctrrn oo Tonbin). L Stonkbe

(Wﬂ'd"""" - ’t) MG&% 24 Al sl 4,],:,_ rfﬁ”'( &;}‘{“"“—M
ﬂ@’f Oae L0 Hoil tthre, . « Lo

1




W% zﬁf
/%Z Dﬂ:-“a_d NG

.2-:._
%&m M/ﬁ—#q

M,?z,?é.-zad les plevr-erenilln.

1 L \J'Wlp"t""'\ 5%’2_«‘17-4:& DD S hvns sranRais oA g By e 5\*5
f of tliain J_"L"f"(/‘"‘“f /%e,w., - Plo Hooiidfis duk \7);,
(l{

a
i f )%yu*x g LM{ /9',0/‘_ )

|

l _!péwt égmmwﬁ harine a«dtww'éa, {:’Lm.«r D% //f/-f

i} ;

f;{;‘ghﬁL Prelk AJ 77 356-06200 P,Wz;__w_ DeZip A sran,

| f ZV’OJ{% @e—a{w Slano }%}w M;L

g /(-dwzf\ha-u-;( 7\/ J’ A |

| '/..:ucfk '/.‘—ffz‘k" (921—4/,_,244/\,( Liaa V(‘)A/Z#ﬁ y 7228
P [ 71,.,.&” Ll /)AW Vs 7V

| bt
;r ﬁf;ﬁi:&ﬂf)uy]‘:wu— BEzpl/AN KRIKAR 3. 35,:;20 T W—
| (Fold Spoe Fab) - Frnars

W?—Wf Wi, Sl Seane rf, ity Ruirmm 167 Bty Fsbut gt A
- Muiwwﬁwufwwmw jié

|
1




§ 7147'-’7(/{9"{7\,
/'3'7'/',7" f/ '7’/05' /z-:—‘-"-? x-:L;--Lq.k?ﬂ:-r-p(,( é:& @ }/P- &Mﬂ»\_:x =z = =

v T K zrety gocorrieey @Gt 3 2y P i /‘-Hﬂ{g-u%&u r’it?'
FWA A& ﬁ/' /’zfc-.f-,z- -,_Z.O—-f“r"-‘:f .’6/1{ il /74/ oy

/
/rt’k :—5{ ‘:E.ﬂ-—:z{\-./i-y‘z\, oﬂuf/;.x&‘r;zv//’ LDt af C(.) 2 e~

A’ﬁ( L2 o Lo G P ZpCC R, ?C/-! JlLLSo&() . 11
_ I | Q ﬁh%cpa—sua"m&/) Y
A (2:157 FT W e meZoid~ppn /Wm/”'m‘/ wy. MMII)MMGJM it
A trarlin tom, ?L»Mv{) »ﬁ T saillmii S ﬁwx et {
Aouct ¥ Y3 A 1;7 AawaBly Anbail
G720, (97). m——m ﬂ% Y, o) m/;a-wz
Ao _pppec ke Gl %kﬂ“r' Atnil 1w Totls gun OT¥ /2,
P PaX 01 J;,-_M-‘_ LT o Uy [l Tusrliiono
eictlsisy K Lo forro HwraTnn Mol S rtr anbied B
%ngaﬁ'@ Creolier Louun é""?")
,z} mmm%m%%w/s J

B2HAY (777 MZ L Lil
:(,{vf'%,\v- /j—m-sa-tf/ —c w/f‘,feﬂ.cw_ MMGT !é;,;(,(»?" -
D, /f?.ﬂ-vﬂa s 5_1?!:1‘- L v ’
L= pme | puD™ | I’ B &

@&f?-#;p&tu Job (Lt 4 /o3
lzu.,ﬁ:é:r:-'w ‘/3 7 = Fous, 1 . .

| B
|
‘el
|
y a7 i
1)
- ‘;‘.l_, q M H
L . !
e
L b | (]
An - S P i
. v d " . i
] = :}f' .|:[i
| \ v E" ? J_'.
. ’” 4 § i Ty
. . . 44 # f 4 " f
{2 A o jaca p bl Lyleniy ¥
B / ; ) i
X f= i 4 ! 7 55 i§
S’ <l = e At | — -/‘-t-"" : l:
Y / N
oy, ;. Wt $ R | V R e A‘f A, |
/ 2 ﬁ .-/ Ce 2, et 7/
o F A
Lttty ( J-fl d 4 “),‘rji -—‘-4‘.‘ ’




—-sé;/g (ﬂ%ﬁ&w ‘/4-5%5' M;F?t«ufn:ﬂ,,( Stz s,
/()vw-h»\. p~ OT" 2l . - 03y Hrriig etdld ":.J%M ';{

W"rﬂ‘#/ﬂ‘m 1A B 4&'-&’\.\""‘\.,
ol o) T3 ’M'«*fb"ﬁ?/"—-w“‘- Corzri f"’:z?’b S2Cle~ 7v~

Ot 24/, A A, e grvea ¥ T G clud— TN

-- WA A1IT. @hlersrrnt oo . G Tt madl Fusrsiy
it uia i oA Tk BrecenV BrvR i 5@@

o Sife Jap ton Lozt S ot et 26 %(
/f;kq«?, }424{”%1“%—84;4—"‘@ fw- Vieg,cel Corurem™
Gl o bignitionss o Hoasio 1l foiu il
A b % D2t opn. Su it 2 Vo2t ATE
Wﬁj,bﬁ, @ ep¥) EhoniicsH ) Bejutifce)
/}Vij’t«v—(/&“ oo (L B //‘uﬂ-— i Dol il @ik £ pT

faklorronnen ity  ba ISV Aegtn oobove FTikoBs
@,vﬂfl/, i) 4 T ol | Bl | fo i,
/;fvbm W%WWE@Q,M}"@WW—

42 45 o e D pmmaa
M%% il el Z‘:Zﬁ;'“

Neve §]119. FeoFregot - Nd @pucaminn fir= Bt Déns's ayffoc
Welectesrt! Br2idn sacons fo it Collivy 7obrel fin~
Kprdccotoppal) oAldriny, /3L Beriiiiielinsl |z el

%t/”%) pr— J«d—mﬂﬁbww st lar VELTE e ,

ft hfi et &;:x-—.;?y R gD fr el fq,/ ﬁﬂﬂyx 4---,;2:4/_,1.‘.«-:?:
‘Tl ST A Gha 44-«-1/’2-"\ by S

Z@M&v/’/w- Mmﬂu«:% ' i

/) o : 3
W&ﬁtﬁt-cﬁ oA, a2 S W{(Wh?e«f?\




__,iﬁé/, (9.2F )Vf/ T~

M(fa.-/éﬂpee%@/m wm&«.%—ao"

o **%T__‘ gh t W—aw‘f
\\\‘ Wﬁ"w Ay, % ' 7”’-'5

3 s N S

L / T erces S

| . =22 o
:L ‘L i ﬂf W'L“r"Cl.-p“
| Jf/ e e /1
£ 4=

/’. ':é o .: _-/l-»
)7/‘? 7£ r-~./£("";; M\ N./J-rcn, ¢ tomplitn .\"’w iifee ,-_V',u- wlo ‘&(r-tfvt' lj’ //4,.'/‘.',(
4 e

o e . oy .
.)"/r’\‘\i‘ }‘—' L (._4 S -] 1-’ L‘ ’;—l" ZC—-GJ" &L /-j'"-"‘l-(. 7 {,ﬁd\ S r( /_,af'_‘“‘_- 4 &4 \f

Ahagd 2y S }5‘.”:4("/‘#0,&;[ ‘T’/w'/ Ay ECee b g b sy Lo
Qn) /"[4/"\( ~. fblto-r‘““"&‘,’ P.. ol'.'hf F"’ -‘.lff e e “\-ft.ﬁ- ‘ P d .1“{'5'."\-_6 L
’M' ‘C/ /1& ! dlhe o Ly (R "*",—;“;'1'1 it ,

Yl el

;f»{-i & o ’; » .f#'/!* /" b e f}"r{' v
; -‘"_i a» ( I-y. f {:‘G fl;f/

- / o' " ) e
.,.q:'.a' g W k 4o ‘{.i.f' 20
s
D il s
e/ ./ P B - /‘ (R '.»{J Lotans o4
- .

'12":’ .J.c".::;’-o

¥ ’ =
Ylic ool
74 L «f LA Y -~ % ;f o . i '
\.(;.- WPer G pew st K&l effeV || JEF fvuel s X Lo ot oy
P ." 1’,4- : ) 7t y
C i w (4 o ﬂ‘- i G i
P A (’ / Y r2. 4 "
*! :’_*'\ # *\f ‘\."‘i"“‘f i ﬁ"”f "'1 a -, S0 ,-‘ﬂ__" .f_‘f{.v\,:.ﬁ‘a-l P
o PR V7 P L e 2 o ;,¢|..-“=g ":“+.u,,(' ®
d'-/:?'a..-,&v--l b oy b f:-“,?‘ _,-&,_ (',-g,...,‘
f Akl CAPA . ctni fors Ll f el YA
YL . AL 4 U1 gLy il Cowiwl g .:C"-*.-f. oA f,__ 'V“”EQ
i i c--J i
72007647, b e
;- Ej

g . o n ‘—)l’; { 4 -l i ¥, ;
4"’_‘ I!‘f_..,v, a) J%( £t o ) eyt ¢ ’f“fﬂUd t’-‘!r.ﬁ'(::&t. (! ‘,-'«-'f ‘“:’f"‘.
Loun 2 ". (t‘f ﬁ/zﬂﬂ lwdv\-[!ﬂ“‘“'/f n=Ca -/ }"V" 2¥




Ve € vays
- w,_,,..-i 03’7""'4“(

ZZ’J

@a%% Aot Fppee fo
%-u—l &-ffh—ﬁ"wtﬂ-— /_‘: Lo _”__________._.__.___‘
fv- ///f-'tb //3; Mﬂv/lmm

36

‘/‘?J ;z\ ""’N’“
t
w ,a—m{ -

-~

( '. u; '1‘
b =5
.3 X %_ o S
2,0

,80C 757 X70 "
C750 BIP jaoais,

T, 0225 X .3

ﬂf*y- = DAE
_9&(\«\’ Fonst, - Jo/ 2 5—:\'/0 g

= &0/ Befs

- {mhﬁw,

\,vatf\ 'ﬁ
G ﬂm \ B urgpzia!|
o | Y (N O oy | 22

T‘»/%

W on

LV

7’&‘;4-"@;1..4 j?_w«'(f- Zf-gg /-—,Vj’/ &2, . XYoot
&Mﬁmg Wﬁ?ﬁ/ ]

A5 y8 = /i RS wells, R ¥ gy P AP

2 g i
\ BT Batain ok B3
|z .29;;710 z,v/a =.2256 pops,

/;»EK ﬁf«/&}/ aboer ¥ 5N g,r«'z"’“wu
r oy 1O ahps Nl A e ieqe 7/2,0;-/.,4,,,4

i I = [75eE B 3,5,
M\--\ gé}( 05 = ’}’/CD(? M — %f(d-f,
Po. = 0/5¢

3"777-0;{,‘/ = .dyS6 Yo




e
é?”m?,ux. 57—")\'/&%4«;-,4’&7- a¥ Tl Ly-33 Careee fo. | 37
Jleta = Ky §= 2068, 2 CI50 R,

3 '5/‘5:.rvv cp/z-«v(
ﬂu—v— w 2./
Sy o 8l ¥ 5 pe0 Xi5 " 2 Levgy V20305
= l = 8o 2o, DR~ e Rl e
S /..4—;-/4., 2 X,5 = [ verV, = ..Z-Z)f’av <0, P

= o, 075’:#;“

W = 30‘:’/6'; FCps

G~ 2500

Pertr 524,85 = A]Ovotls = 61778 cp-
Pir, = 0.5 08X 5- 4 ps L O peps

e el T Ll |

7((,1,,(,&,1, A [ LS, 7( = ?"’J'mér?-wab/'—.zﬁ,

@J)‘(fvf@% ) 5% "3-"1/7‘“":& = JelaSocdh
L&/ f f"‘JE D, 042~ o.2. x-/){a)‘)r/o‘c #—
| j“: — = ,OR Q.02
i [\ . Acfs
.P/L
005 mi, Lly X 22Sev = /03 8oy
SR e 255 Foo 0, O3/
a R
. SV
/;‘6 il vk 5, 0.03
-_—




L 38 We2osl

bt

1 F= 28
| ) [z.m

/ T
) W I O
'?1 £ 2

R e s = 4-5 l ‘3[" = | LN XYL - /52_‘5",,44.4«-
pham Z..{ e il 2)' T/ -
;_"l.. ~F1 J‘.‘_ - }(/ [ 24 n1q A
12 "5 Coth raCoerx —F === |
2“' : e 3., yr280  J7 pmwce
Ao
13’0‘0 ¥io L —
) Fx 5% " 0,02y C.f-’ﬁ.i
&nﬁ-o— 2% 9@7 M{-’ 5V. |
Ber, Beoris® C.a3%
((/ws% .l
| 5,8y
: 5 007 350 0096
il '{OM' \l/ === ’ i .
'l e — ) et}
;- v s MWW A" 7% .
§ ' At do ( .
lﬁ‘"’"k P88 Lso e GO - ]

s




é 1‘% | r . ‘ .#" \|
[ ¢ - 1

= o ‘_8
B gitnn cr2lRte 39 e

M .\_
g {

Pew 22 G757 rvvoll 000 conTlm Bilesann T

_ !

‘i}éﬂm-:aéum{_ .5_.205‘74—&0\ Bl? | o/ 4 M
F5aurn gl £ L6 a2 anra Lona il
ElrD ol o ¥ €,3 g 25 rtnr Lo, Q#}“

'ZZ‘TC:Z:,:”,“F S o lrh CCm—wb LR d—% &

AN et GorL ooyt (| fpercl o
rcondbeh el e /»fd- W
Dec 23 1997 Tt of Abfofais, Frt 35mmm £it, L, v Bcsbbint /Be o

\ '™ 6)L'~m Jozﬂw%rw‘ﬁ

/"F" 3w VW Leer,, ...fc-v;.'(_..' Pretay o ALy
m ; Pl m{ ./?W-Y ;/’E

‘ OLMI)':-:C‘:‘ -f(*-(, 25 Mnanma ‘&MM r/?-na-%{




A0 Vee 27 & /‘f s ARTE MIA S ELINVA

PG HNE
/0 Euc af il AN, GW B
w
“Tlen Mﬁq O.r;u_, Paﬂ,ua, }‘”&ﬁ-r\
PP o —r‘x & 1 20 Jresls
Loz 29 /f"fiz/;g pLL S 0{ W e *4"554 2::;,% qugz/;wfi;
Tla 4 caun ,Zc/rf‘ L Koo & be 142, j ?‘H_‘_“k

() T | Uttl, o i 46 & i~ 2EF obbi con

X [

e
<JU-0C> f:w

o.ogcps r ; W’I"‘&*ﬂ—'ﬂ. .
i A v, {fb Mh{/{)’ &l—nmd&vmﬂlﬂ&m
%‘e“"“" ??{bﬂﬂu. ( ,-LJ;QJ-M..

‘,{@ﬁ & Trath oy o

!




&u&«/&m mfZ«.. Copor b P\ 35-M\M.L-M jCH

Araig r/ g 26mm £ ¢, They 25w Laves 24 'ZA(M/W 9/1‘.

\1!'( £302 Fiem, e 3 mnmn, )"

g 26

|
u

&Z»&»—- mat{,.,cw 4«.(74?;,;“_'66../
m’&..n-”!- H»c.t é'.&? w:-?‘/t—fm -(';-MA:
5&.1 &ft‘aﬁjy\ug (-l = S ﬁ/?&r#y%..m‘

D=2e0r(R41) ¢z @ f: 1/ R: K2
VASE RN S TR VA R b Yo MM%.@MW

'X;-gt

Vf/fbf‘ML ﬂ.w(;,/ 35 e pnnd M 4 Covobiivgr ,/‘(“‘,';q
B oge bt QLY 2800 L 2§ Looe Betind Clhy “dagy -50 e
Uerid o |
.7?1-*—'\-- M-—‘—r/m/ 5 ACVD el fanie 3-“ 2") e ‘/5-1-:-_‘ A eale
[‘u " w ad f‘g PAkurd Mj*vtt wead f;’t-:-“‘!"“’ '5"1"! ‘/Lu'f‘ A 4
£u~«..\s Gl Tl () An-tly pertt, TRt iN tp. Gollon,
Ela s gt Conadd & A trnadllrf Flivler Al L tii,
A‘fﬁ\,{ "f.‘_{ _J-f..‘ el r*ﬁ-‘q»»'f‘
. /pv“ fu;, : "'f',.( Borten LT M;uc&f —(4.1.—\-». /(( PR e T
sths PN an Ut Lhbloor Loilor~obnin, | M},mr}.w«.w-m:m
r(vwm-] ?Wd’ Tl {Larvvu-- -nr\/..a»w{h\‘ &M”ﬂn’
: 1‘«\») M\-Mo( ﬁ;” 4,.7 At m’ﬂ[ o~ ,ﬁ.tf&,— fieank W/Jnl'ﬁ’-“'"‘*t .
J%Mv&%/m
; A s i datu-m’( ./.:m-u«-{) Ll Lot dn £~—,/w1~“t.r/

? {'1‘/

r’L ML [ e /‘-?L-'l., p o, AT \J (//'J,___,;?)’;L-t»“?.‘ ,Lf“_{ ,4{:_,:_’_(_.__‘1_? (‘-:,1;&.-5:/ P y M‘j /(.cv—-r-r{_‘_

F A S f?i-.-.’; ok )-{ \/ Ze- }(_L /: f&._ AL 7 f] o i *-«\‘/-'.-- L f?f- L"‘(

F ek Cf—w;{ g,trm\», L.g7¢£&-—-— C; Zf-”ﬁ'ﬂ/t

Qe QL u“@'{urm@b*{éu% x5 4 JMA,W?H“'A‘-’-L‘°‘“M/("""/MH‘
7 ’/’j”‘*f/" ‘ 1.5/(-(1 V\«/Zf 4"} b.c«.—-./,( JJ——FO /S ﬁ"-!-(f---‘“‘ Pt //gr-'-*fﬂ-‘ci

£ l"‘:. ’ /'3{'-*4.-4 / )?fwﬂ Arzzof p- {L-ﬂi,a\g_‘r LN~ 7?1_.1' ‘« j s ..(g\_;,y.. s e [i-—-\.t-—-c_
B T W

(: A ~




‘pw: 2 &77 £
"‘A/Q,T‘E!L’)/A S ELINA
N Z- O?M

47, (.‘M,g_ ,
: L . —-t’c/f""d LN Z‘,/L QW‘O#T

li«‘.’w-;-wﬁ/'h
Tfu"*’t -:-u){% /7(0;;:,(. : jZ.i,..e_ Follo,
g X gl Ry o0
Doz 29 1527 3 50 ){ y f /,JML ; ﬁifj« Tovion  Cofonfpesn fa
i 7 S vy, adf Tl MeroG o

é"u_ '?(L-'-
- A/ *-—"L Levzen & e /L{( f/é"“'?t-\-r ‘{174 f
" "‘JL“

M\ e
/ e dvﬁ’l(.,, oo alra X - }f!a‘«é—:-t
. Cttr |

17?,
’f‘ ok N 21 o Brnirdn

: QMU (I R
‘. {,w., V oty . Apbuust

aO,05¢p s -
gW w. 2‘:--“&{”,{.;,.._.4& 2
f”) ﬂ&“ e @ f'/&t‘ Konn

L B S ~r'JI,"‘”~L4v "

k - Rl - Tran any o i
o I

T




&t 7 e, MJM Capr b | 35/&«'»& /(bw-—.r 2
T f‘-?/p;’“ 4‘{?’( 28 mm £ o, T, :'j-'u‘*\ Lover 1 Mf/"z"é/**“-f 9/'-‘-

’Q " jgem 2l | L
e L, 00 <[ ¢ |

7.’ /9 9 :l
o L] 'y e
.25'"“ /\f = %ﬁzt ¥ Q,y

(
; ft—y 01»‘? Pt CMJcH‘,r/“,
a““ﬁ 0-’// (""“'b {; ConA v "" Cevely &*‘ f\.(.fa‘a

& § 7 . Pl “‘ \1’, §£302 Frim, L e 3 mown, "

ﬂ?({,&hﬁ. Mdrf A‘(tw‘.‘,‘_“"t ‘L‘!’M T(\_/
-&...«‘\74/)& e . 7 vwr ¥ /m o Lol o

:'E o - Cad f&:&)ﬁj,m.’oru; &/};,fi’%,.m"
D=2efr (4N ¢z ¢/ f: 1 R: K2t
P=.21nf20(¢,20) T 72 maam, Mﬂxcjrfgnl/%d
-~ ;r
3?-;;."

Vﬁ/fu-ﬁ/;lm\..{. 'K;Lliv('f’ .r’ -;j-fu'ih. MJ . /Jw\} i Lﬁ.m....‘v- /"(“ ‘(‘*
x Z {f' A e ,"; f\, :"i'.n{ o 5"\‘1»\ {'1’5 L a;.-ua fk- f /u-—; }C P;-p. s (

ﬁ‘. Wl A o

-7 " ’ o e d r — | # o I-"_'
f{._:...-\.,-... i {/nf_," o A CV!,\ -f-t.\.l Larvo T P> 5] v Ll Loa.l s
] = - / [}
; . - !' . » ? - L ! " S/ 1 b
Ens Fon o » M el AK flevte Wbl o Jebdit '7 Lt el o, y
£yt ” o' ' - " 4
FA W ¢ CrP-8 . ‘f\. { j} F / {"‘ £} € { . ¥ :"“‘L"'-‘ A"-Y (A% ("‘ i e,
- 4 - o -~ v L - v
2 Lot B I :‘& = -Ji It Lor-g Lo v r'f'» e L S _-"d’(‘\,.

: Py /. 3 V.
A{ “,’ ey \*’ Ly [ oo mt o Y W
J

.’ }1) ] ’ . Lo/ L}
. .. y g p "[ § .
g F'" Y ; T{'f,( Lo, LESR D VY Ch v . Lo, /4{ ﬁ’f "\..u/ll (YT "

» . e » - J
ety , Pl ana, LY E[tul—erl"ﬂ'h““f‘-& L, ., }ziat }w‘-"ﬂr"t( e
Mfr(-'t’(.*\j .1.”,{ [.(Ll fhg‘ PR . -.nr{* euuw_,-':\n.lell ’&(.nuuvn'&
')'

z"“") d’*""‘*’“ ‘l‘&f +1-‘7 P *“"’!‘f e ,rk-c '*.** Gl u./) -Is; #*‘nl .
'}/’ G757 NZ,

A B (Z CageA( forittnrg 5 Ll bl Aot mnegl Lol Ao L

it 7
YA A B ,; (o TP AT P ;'."",_‘. ;" .F‘-:- A R .(‘.;\.,.._\/'_’ ({_/ P 7L 1_._(
L f 'rﬂﬂ"?‘"{t {,:.; L /‘-',!.- bt e P _:’_ ¥ ,":_-; o 'T b \‘-\..-\'_ W IS iy L"f’?""c-"i;/ ey 0’( v | Z ol wrer

At "”"-".‘:{ .«,\'v-"}—t-ft-\t Lt-v-'-;(i’.;.____ £ L 1"'3'1'1'/..1 i

AR gy Il boa) 52 oM e nt & b s

Ftet |
, L Py . p M . 4 , i
e . J ol Dol 4 —— JETO e S Uy el A Sk /.:}-‘:.
S, itaa. ) fjdb"" RoAarezed :J--ff.fi.-wr N~ | fral crek e gy, 77 e Cevnx,

[ I’ul_ s ~




j.,t.\[f;‘},r‘-&\ A at i ""'{:b'*“'
4‘ A tenn i‘-‘t-ﬂ_J,l—v‘-"-"-'L Q/t'/-ﬂw/m /“p—v’"‘( / Y e O 5o, ‘o‘-c—(.\.f
.—f S Y o ?f a2l ‘;fjd“,.,ff&.- B4 P (_( Ce fq—l.«,_.._.(.... v L'-—L/ ’ZZ‘P
M’?’:&"‘)f-cw

/Z//_.é‘/'j’br. 't/‘-tbv»-( ’iﬁrw«c:f-_ja/"?/ u-r],\._ A ZZ[_} Ol (_47-3,‘_,(_ 7/l 2f 2

‘-ﬁl"_-(_._.‘-_

a(_;_-;f;v’nhr;\.&; 5 pee (CQ/ /"’fj/"'“"‘?’
itm,‘_‘ w1 A Wontgis e Dy cie k?‘(l <G --ﬁ:_.?v, ¥ e e é 7”""‘5‘7 el Arenedl,
LAA / .a*ff?-'zt’v"-

WE7e bnm 20)pmn 065V
MINoX EC S = 0.6m8,
€@ = KypP> Lrxin® ek * 249600,
‘ 7 (o) e ’L./:j_.___z__L__ 2
Iz'/F .5\16 ! ('7¢ (3 ?‘03
i T -.244**'7 4#-.&:“’._’#71—‘—-@ =/ 1o

D}-\Jau o @,, \G"\l‘v‘ L (3 ol 117:]
(107 a

3)4P RERD UNIT T=| Goxw"®

. 'y /6*
A ik B m 00 depi 00" . KK
(tor)

W-: éoX5o = Joee Beps,

= Yy 3o = /(2,0ve [PBcps

’ Ly L l'-je*-’f?
//f‘ /‘-zl Ly I-’ ?:j fmg/:l‘u o *—:{J La11(._( ]| 1;1( J? _;/4.-&{ /-—ur.‘};__ YN (‘ jr-,*(,l P 4’]_":-1_. 1, oy

M&M ﬁﬁm\/l’ﬁf &MM@WKW)W

i £5° 38" W Ho futlrmn
I K2 46 N (3,,,#)

1) 7((!“«, R j;.ucm {,)‘12747— & /;4»/\/-,,«7 24 //,_&g,& e /M»i dotsl
el Mv Grafhn.




r' E';,L,.\"'! '7?(/, [l ot :;d.-wf""‘-“{f% Ckag...‘,é-h,‘.y?,;;( i =/ PN aif{'yyr//’/#- (///-é:.-‘l 4‘-‘;) :
' (';"%W“é’ ‘C‘:{‘;/ WS 28
' 71:,{//%“2? ¥ lrtetiorm 2&! e

Tploosre af e lers 4 W—.—:.ew.aé $ paen. oSl ceriid P Grret Ak A&M,\

) - g 2 - SN .
r@"&—éf-&’!«u\f = 7k X7 = “IF 'fr{fj’)‘ £/ = 3/6:‘“‘&_-{&,44’1‘ <« 19 ¥ eutee sl

basa 1S (779 '7;-7f' ~ i tgia Do
| ], ?'.-Yu |H=t' :c};fpecj-z,»wf eurs A P- 2is /‘,-‘2 Y 2,...4.7 (?z},_,;;k
Uil | elprb ik : < iyt 22 2
A frr /Z:?:;VL‘?/
#2 | Fe L-‘,_/f-, A Yk ik .,é,',..,w owd by oo 3 ¥z
e _/#w?’-" v i et 3 %7)2: "Wy i}‘)--;-»«.._(‘-‘:f ,4-7 b,

)

7 .{7’ b\,_r/ A P o B e

7/@4/";6»% PR K i £y Y eettosrvo. Tlises —r
Fois g bt By ciral oo gl wt e U cariie
ot pASY o ot sl gt LsTlior LoBaii U ogtiiii—ar—
k
I.;\&"—f/\l’) ‘ ‘jw"ﬂd A ALy Felon ?‘Mr——vd—s-i Py preladn o ?%a-o%_&ﬂ
797 X Ao ol L fipre Lt eriing for~ LesZ> , Lk
/ L _rectrn wv:bfbé?/m./\?ﬂw 4/&54-.-»}% M'fj,g, L_e ,-pe.,e,iu_e..é’
'-//}2,”2;__ @7 W4V _aderCaines f{f—- s~ g Aot Ege \..-.(f’—-:.xk_
7 o KT [Brrece Bere ;
(7T Ve
'3"‘“_"‘:'3“““ .;\/’4-;:1-,‘: Drrzebiver awdll e ,Z::prww‘- - Vg K M PR ing
“/J«f 20~ 7 A y}'{._‘,év—‘# ey Vl",ﬁf”égfé. J




, Tl 21997 Ay A e ,
1 44 ;i( [ 76{46%//;2* A ),mw R, Kokt

27 /y;oaobc‘a-ﬂ. W%Wn M/{M-d'\,w Z‘{%M%

w,»m&} Al lL, Ay ) r/W 2% uxmﬁ,@r c-‘:md-n,,vﬁ prIry
T t/*ﬁ-—?,LM Foe Cly /,,_,,,v ol Nt g, e bovt=
/,JIM Lf?-& PSS’ Sy ')w7, -t-‘ﬁ/;ﬂ- 51~L«My, e WL, adc Lo
i 9‘4}}7‘;/«\-—.}{ &f’{/h%u ¢7’A¢ e af
ZC’%&L-*MI%  SCaabe |25 dpnnn, fals. P2bivrne ) Tl 6171’{_
v &wﬁu‘( b—g T W] 0 5p ars el alon V. (-7/#,/ sz, Ay NI
:/?{{/’»/W b b 7 S pieed ‘-’3 7oy /‘-:’///-;—-ewam e
Lt sl b alse ?éu&,y(/,z_,— Boetrs Hlat ymliltp,

/ré}z W) gt 661-’1—:—} nw—ré(%w i@ Cap £ p.s égm(); 2e.e /Z‘(
%rﬁw e e A /’Qof/MC ol BER Yo Mo Font Y iaasagia B
“-7,‘55 Joe Sr Aoy PUht s, Ebip A pn Sl o filed 2%
pelicrs o-"HWA Fliriha ¥ erites Ui verrBy for"Elioun
(AL AN pttltg, Tno Coelo. en bl A8 Grwia~., Hrce s
/6&23({ LAy~ /"fg?._-z.(:\- w;.e,/dm,é //2-{’.,, %W/Wﬁz’y v a2 t-'cf.f
FhLr pon v 2lces Cvntecnl wcrer o BN,
e FXx /084y 7 7066
O & [m 28 <4 o E R (é,-,d,) Fus i Cps &ﬁ*ﬁﬁ';ue‘w(/(iup.
OBV X 4 X 10 28,02 2046 ve vty X0 8, 016 eqp, lreetis 3 pers.
v 1) R ¥ f—T

/z"t F}‘ !5;5—7__") ?.tﬂévw/x‘.f_&a-( .'..7';4.._.,-.[” pp-.-g(‘ LI /&.{ ,wéyﬁﬂfw(’ .
027 vl . - 05¥

2t
Taa— 4

e mﬂ ame_.,‘_*_ﬂ,ﬁmsi-@d-qe

aod // ”Cf) ) /.

e d
ts ] ¥ [ .,.’J v - ‘ " 4 ~
e L B 2 ;» i
f t [ P i - 3 aj Lo 5 "' /L‘ | 6’. » 1 'd . u
/I 22 ) X ! " ) y ' g ¥
. W i s & = . L ﬁ"
1 2y o )
J
e el - . i e
' 1 F e SN (.i.wj o £l ’&j)_ L1 A i

(%*’6’3 HY” Z (Dﬂf’{)t’/&"’tﬂ" :(//’?M-u‘ufs-z{. Pertgor JPeAtre— dlyaécem‘zf( c)/“vmf} .
< p JMM & /&R"m ;’Jz. AP M}( PEare J’?E{’ mza;_/-y,z__@

= Alferf

/ﬁ"v-i © w f”fﬁ‘{'-ﬁw@ fd'n—m;/tVMt Fho Cavetre ﬂ—iev—g_‘



Ciler Ty &% Z-MQM“‘f" M/o%fé-f‘ M“*J?Zg’- MMW 45
PN ﬂ»ir( T Bl e Legtids, Z;Papd--«o oA
/é;f;d or— ﬁﬁuﬂy&g}p ;.'.‘f’q@ 22 , 04@, Lm\tﬁ‘ﬁg /A;M'v /3’('!9:‘}/@.«»)&7 T- 7

Cmtbaifd Kky, K227 B o Ax/afip® s s
i i iy Z oo T e e 2.¥ x /p Areaad,

Lt A aintd b aled 5 v g . M .;.,;‘,,r,, cfjfrea e 'F}l?/?ﬁé{j < |
Tk #1499 Hevoedd G ot i

I/
/",. : d‘, f £l piba - '
Z‘- _;/_,_4’:21- Ak e J&th,}a,\_,

i“""“\'*ﬁ«{' Lvves L Aeprs .m—-aw—jév'?; % (- 18 L.*—c.-“n-\—'*":&t-«;'l-'ﬁ'—twj i,

.WW\ gt~ P %—" Jfécw = r 2.4 8 «*7’%1;5-4“.

L ’sﬂ?:';: ‘,513 ‘}"" n{‘l""- s /jff""’"t-"v'l.-.‘lf./&i-ve‘-_g ;

'ji }-'t\-{.f"/g A MLM«MAL?L«V\_ by AL e fu’f&ﬁ/“'

#ﬁ'ﬂt luwcf ; nf EZadG, Wbt an Tt j-)% Ao Zatt)
A, | ./t'fﬂnukxg;v*- o Ul tep., [bfy Zabbeed aboi Uof coltleosict¥y
PV, /e ‘% /M;{-f-d@?h\/’zf;w:ﬁf :/'f»-;z/réi-— “%:‘L A Ao bl NLerpy~
L/‘.;,,;,“f"p, A jW aine po Goote ;/waw %Z’afv P )
SN N T RS0 B }M—zf—d/"?; Pol 2l pTT T ctibpe vatn by
At 5o -yw?/;-u%ﬂﬂé;vx .

{;—‘}/ /&0 .A/cm.rﬂ;,%/‘.ai, Lt T i A, F
.’,/W' 7 fyw; wy:ﬂ%—_y, -'3-/,.-’7‘&"“-(.4)'““ 2:7 o 2
7 6’22#-14/{{‘&(_ -}Wu;/)f;;-z’:%ﬂ Mfy/[?fd,n, VErm = 22K Gof 7

A4, 3 5ot ¥ ¢
22,2 52,54

Sob=10,077F (
CC Ha v Kovdd cypine o Adis w-eeh Glag ff /_‘3-/- iy | /’(%j‘./é,

C‘V"‘"f s S A ] it M\izf;m,,d/_pe:,w ,gL'/ /4,,.,_6.“,7“: e éﬁ.q_,,.:-.,m.,q..?'/_?_
Mg bk braol’ Lt Lrnfiisy Ul d 20 vintion oy ociZo, X
74%;1,‘,{_-{.-7 dg/t.’?‘;@mé ~ 77 X e ."d"‘.(. a5 g, z—m-éfm;,‘,/\,

2 Ul Cerr= W—Z{/ AY, A AR nr, DB
;)é;}:m PR~ Py ,)/a—f-—n—-wf?“';l M—r% =Tl ,,/ 2y G afrz€ g

" N o R [ o i g i -~
rZ?) [5'1” NW § /"'lfj ,‘7’;”-—"’-—"]—_ /(-7 fLr-z:;éw? /Zg., /'-‘G‘ﬂ"( A




| 24479 M%M?mw

SivendS H ZZ\Q&W (.5 s g By Tk Py
44.2 ZW—J& Qg prien P~ | /D /..y’ %Jfff» 2> /"""‘[‘)7/’ ‘W - ;,7_,;5; g
»-,Ltaf;-vv{ P o ‘/M-f-f/ FTlorpe 4{'; WM/MD-&.M it Ai‘-‘-—zéfzc}‘“

//"y ceyfs .7"". = LLy T2l %—;v..,,\_(/ M 4}(#{/&74 = e ey rr

lﬁ‘:’:?//qéf/ ¢

e Lo g o STy Lo

= ~ ‘*7 LT?;—-M-’{ P ;f{ IS o
s 5‘ '_""7‘1'—"-\-&'( ‘-{"I/:L—é/'ﬁ-'b' --"»-'/ <tk li i ‘Z?u. L oS U O R 2 _,-,J-L':-w,--éi-_v 2 -;/L
‘,,.-(,».-)-z W The ci;s——s?[.g./}’,{// '3- W/ P N200T X LY i
C?,-YVW)W\ Kot r/y/,m W\_H I/v;;;_,vm.x ¢-MJ.? — ’[Z(_{

ke AL N o NSAT ‘J-"lfﬁ-f _A“"L/l-ﬂm-"!..«.a.T /‘*6—«/“ /E"'( ( T 2 TR I R 'Z' :’-l "2"';1'1 3

1 ) : i o :
A 2-€e . LA l‘[._( -lr-:"'l'f—'/z 5 /;é' ,j,._,uw,.ﬂg.n,,f VA
AAITUHAL flvrrvnd, -’L,;,L‘Zﬂ: 3;(‘-( Lot (M cETEN g -"-‘/‘-4""\-« Ll
s (7.) o P BRI S | PR (.:\-—c‘. (_.;-_.l’__f_l_], Lt & y ‘)(, it . o/ {( ir',i-!/L' ;'/ZLJ\
iy~ AT - -:.-:—Ff'"" "‘L ¢( AL Ay 'L-'i-:\"'{'-"ﬂ.‘ A /((r.
i -,;,,("—1“ L EL L/{' ?_f.:zu' At
g Bty P Taey il e Leclfony
Ly ZEU [t (¥ u'-"L/ .fﬂ '_*‘-—-—1/; 'L-;._-.‘;,-L.?‘_:
ot L .i.-‘b\,\./ Lbe LL gl /.-7_7}‘_;'& /'(-';', E;t .’/.z/
Vi .-C—Lm,.f 1~ /Lk‘ AL ? U /[r‘.(: P Z, (.Af"_!_.-f*-l',}_,.‘_.m - 51} Le ler - ACii g 7 Z 'tl_?a

CLy y j.(.’;(/l-—'\& va-.., Al P };_’, oA | e el @

I

73‘} T atn 7#&*- ]
] E'S.f .f‘;_’-g. r—— E I,
ff-) ste U & g o B Habindoidd by ol X

£0.8/ . Kot sirvde th “Mﬂwz}x’ 78
1@ 1)2 . Ly i~ ?,ww‘{.wv} A Y P 5,
o1y ;'/;f ,_/7'/-5;--1'.‘%«\- Al ., | ey
AO T | Lhoeaid "J'f“'/‘"/"x%’;‘ [ ,ymv;.;,v;l, . ',.’/ﬂ g-dt"—, /f: s
i i Ui e 270 e [ alosind
A0 2 | Srrce P | Bl sty Tt

026 23 Lo {

et
G SR . e %47 e
w- - et | 22, ';’4'-1), ik Jalieks A {ﬂﬂ-{..w/ ) foer
|l | 52 t.,?{r F ) 494‘[,’1!#4- T A, o o it

—— P

! ¢ //l jb- :‘?;W‘r /\, ) ::?"I’."’P-I';T‘\va ‘.‘.f "r'--::rf'u'l- e /
205 Ko
4
., by ) ;
: A Kaiy / P 4 '. predi—~
I.i 5:"1 5 e .'./z,{—’l,
o ma-r( / /; Foa vl ’g,,;,q.f{

e ' Dyvvrpsrreld) o K - 4/ ¢é2w¢~7 o
,a?ﬂw-f}:; oy e A




o1 974 Parreb B~ |
Jot- '}!/WM&J:' 77> & 4,._‘,;}41,»/ Ve /;4_.%;3:«"7/ et Lyﬁ[y A, 1

/Q/:Z et id ai.fzv-{«_w—:ﬁ-‘_\ .)_‘,}e/v\ ff‘l' o Jd;'“‘s"""‘v attf) j‘{-*}(' A ﬁl—-é—l-f-r"’ ""‘V\._.Cﬁ-t /oo @\
) : ', - i

ﬂr—n %f .{&’./:5 T{.? Lrv’ﬂw;-q( d‘xf* //2/&:-“ G\ Lty
?Z,( e hdiiia: et | 4 f ﬁm«.é \ ;2444.42_/"—4/‘ O o Dpte bl _gexn cf ’Z‘m/ { -1:_; I

r/}?/fr'{“ Z;_"D H—'-c.-*f _ )&/;w / /W!‘/Z‘-"“}; /I—c--j_f-r’ V{?,'—-—zf.-ﬂ-f‘ —— /’) '..-'!--i..fvr “1'-'-{) l‘-‘-—-‘-aa-?—-«.ﬁ—-:_( c% l-l 3
2 L AETAL TN p "_[-_ﬁ
u.

MZ }ﬂ—V\ e Ot & (fl.-/.;,a.ry(«:h 1 .
/Zu.bvjc "1147(;#“}7 /-f _"ﬁ-""L-‘.(:_" —tiry ?k (& CI;'--'f‘-—-'J . ;/»‘L("- }) et !

; f i : ? . - - H
Stonm (et S iy skl ). fol E By~ Tiy ain. o g

95 ; : 4 !
j[ ""‘:’11'1 Cr:"‘:'t '-j JL)—J""'?} /: _;I". ‘)“‘M —{j’ s {L'{‘;"f" (M‘(«r- — _{ 2z s..?[
St L UE it il W A .Z‘_‘_J f,-.‘ﬁz-"f)_._.,. 4 7 /,'_ Epait Epron s 5

(i i N\ ’ st % 7, ’
‘? AL -;..d.-/;(_.pl [ (1.__, An, Ll Fr e B ot TR

»
A

L {;”&-‘f""' RZ L /l L& ;./' 2 ALK A -‘)/- 2t T /.’ Vit eo {[r.-. -1 hc—l’:? =
) TV ...L/: Lyl 9

,’fit.,. vy bl o | / SRS ST ALl i o) 1

Dt~ 1€ igglirral - Lo Jrim o By 7 © | B9 Sl
Unn [letbeir~ tFrrn (7 | vvekeal ey pav,

it~ By~ Sfoacin oo it F, Farant
(/‘“';'.’-1")4 AR (7 SR ’ Ppavplictias i | Lo B8 o gpgini
/éZ: 2l a o 5 =z (.{-4-:( (‘“',/""" Co oy B Py o o
HE T bt by LBEAG ot Vol

R o

e 4"—""'») Aol —FER A

N ) N 7 P - -
3 ’J’{i cerad Frvry /-} it J/‘ i~ g ta gy, e 4 LH-/—".«\-:V/L--, “té

. (2 4 i e (]
gyl LAl 2l cpriay™ A N ( { i £t Ay “r-"{ :.;'/ L!{: i

(fi‘l e ‘/é Lo ;/ -5 -‘_-',/ ¢ S e & |t Ein k_v’ /:'.__ =

; Al — L& S
s« Ll eltrnin P 26679 Ay AV e 34 7 e
Avn | & k. ,--/-.é@-,«.--ﬂ"-"r Lo 2le) odemiBonk g oy g

3 /ZLt ZJ ol o /‘/ bl /4 ¢ o P - A‘.-}{, e g (,' (‘ /-'-;r‘_,?; - = %’ /‘__/_‘_ .

22 Muvr—~tan “7 s ":5""‘"( A I *"7_-‘-“""/1 Pt
\ &

g(_,:f_?',f?‘.;- /):c.-'l. LZ" v—7




48 At 727 Hewed SI

&

rl s g g ; = > ; s A ; ;
u/?‘,.; A; !"—/'1'1/ /:a,‘.‘é?#l.. ’gi’ﬂ;::(.:__.- (‘f /Jc'cu—.vl. ~ (c'j‘(,!-l'i’ PPN Ay 2{&}_6;,_7 vl g~ lotiny
Lo Z‘;‘U‘- iy EZI.F-(“ ' {{; £ ""’_V‘{'{ {«:*f Mfﬁ ?Z_t-( /ﬁ-'?"’(’.{-—‘xv 4""'7’"‘"" P S /-'2,./ i -)-l{.-'-f—-—/-'} i “ Z‘ bt | s -t
_'l, ;, :i "'_{“‘ \% 'Y"-'ML rA If'l ‘L.f{--V;{":f dé """’; a4 r /jfzﬁf. /"':’Liz;z“‘\ ‘/"’ﬁ_ - &a g 4 Zz:—-'r""} .
/ ¥

= 7 - : i . I, syl . e > ~
Llae e Cllies lep~ it A /‘EA——r‘M,{..yf—-'\...f\, f..’--:‘.l—f'-'/,?ér" Ay @A) -7 ENE VU e | éﬁ(

THUR alk ot Bl Ctnn s np | Vibor B e, e ;J:-?'Z?'—*? ik e Y il

.‘Z(L l-'_lr. fttgl ‘/H '(/-’ A~ !555’:‘&'“'*; .
L8

ESTHER & HAROLD EDGERTON, Florida Itinerary, 1979

February 19 (Mon.) Lv. Boston at 8am on Eastern #867, arrive W. Palm Beach
airport at 10:59am

: - . p . 71/ ,.5‘,,«‘"_’-;..,_¢\ ,‘/’Iy #/
Pick up air freight equipment, check in at-Briftwood-Enn.

Call Harbor Branch Foundation (305-465-2400) in afternoon
to unpack equipment

. ’f.
February 20 (Tue.) Equipment trial for silhouette photography with Marsh ¢y - ¢,
Youngbluth (H.B.F.)

February 21 (Wed.) Equipment trial for silhouette photography with Marsh
Youngbluth (H.B.F.)

Seminar at Harbor Branch Foundation

4pm leave for Florida Atlantic University, Boca Raton
(Campus housing)

8pm lecture at "

on "Xenon Flash," in the Cafeteria

February 22 (Thu.) Experiments with silhouette camera

8pm lecture at Florida Atlantic University, Boca Raton i
on "Underwater Archaeology," in the Cafeteria 0. P SsiliW
] p;

AT
February 23 (Fri.) Continue experiments with silhouette camera, with Dr. Pete
Ortner (NOAA) - plankton photography
February 24 (Sat.) Pack and ship silhouette camera from Miami to Boston v

Drive to Sarasota to visit Margaret and Bob Robinson,
601 Mourning Dove Drive (813-366-2705)

February 27 (Tue.) Lv. Sarasota at 12:53pm on Eastern #178, arrive Boston at 4:15pm
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Dr. Harold E. Edgerton - Itinerary

Tues. May 1, leave Boston and arrive Cairo, Egypt on May 2
u " 15, leave Cairo and arrive Paris, France
g " 16, leave Paris, France and arrive Boston

Cox Family, 415 Wicksworth Ln.

Thu (17 | A387 3:10p 5:00p Bos-St. Louis Sunset Hills,Mo. 314-821-5989
. . ) C o : Dr. Danforth, Chancellor
Fri (18| E93 2:45p 6:10p St. Louis-Raleigh Washington University
T y Velvet Cloak Inn Marie Libby and Bill Dixon's
2 Raleight, N.C. wedding 919-876-9505
: EA685 9:56a 10:55 - e Hawkins Galley, ZI3=550-1504
s A 1:afp f “ERIRTCHETR R foraei Blaaa Dokelilior s
Mon |21 )
Tue |22 Sheraton Inn MIT Club,S.D. Greg Schaffer
Airport, 6pm Carol & Jim 714-436-3864
Wed | 23 SAMSO Officers Open|MIT Club,L.A. Ed Ashburn
Mess, 6:30pm Hyatt 213-670-9000-Ron Stone
. ' _ Seattle Art Museum/MIT Club
Thu [ 24 |WA684 | 10:00a 12:20p L.A.-Seattle Mazillfkmse, 206-323-0143
Fri |25 WA615 | 7:50a | 9:03a | Seattle-San Fran |Margery Aronson
Sat | 26

Sun | 27 [WA795 | 10:10 1216 : s Holiday Inn China Town L.A,
g @ |San Francisco-L.aA. [{2:4 Marengo Dr.(213-253-3841)

(Confirmation #12174350014)

Mon | 28 BOOK FAIR - CONVENTION CENTER,L.A

Tue | 29 [A12 9:20a 5:30p Los Angeles-Boston

22, MIT CLUB, SAN DIEGO (Sheraton Inn Airport, Barcelona Room, 6pm)

fﬁ ; 23, MIT CLUB, LOS ANGELES (SAMSO Officers Open Mess, 2400 E. E1l Segundo Blvd, 6:30p)

"Ehl 24, SEATTLE ART MUSEUM, (University of Washington, Kane Hall, 6:30pm)

June 8 Leave Boston and arrive Norfolk, virginia (CALYPSO expedition to
USS MONITOR site)

June 15 Leave Calypso at Moorehead City, N.C. and arrive Boston




Seminar
Sonar

Camera

Seminar

Sonar

June
June
July
July
Aug.
Aug.

Sept

22
25

Ll

23

27

25
29
19
27
28

il

69
New England Aquarium's 10th birthday party enwrged
MIT, High-Speed Photography Seminar
Atlantic Ocean - search for the BEAR
Miami, Florida - plankton photography, P. Ortner (?)
Cape Hatteras, N. C. - MONITOR site
Photography workshop, Venice, Italy

Survey of Amalfi Harbor, ﬁfcuﬁ¢4ﬂ/v4z“-L:gﬁi

b

SUMMER PLANS '79
Harold E. Edgerton
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Special Summer Program 6.51s

TECHNIQUES IN HIGH-SPEED PHOTOGRAPHY AND VIDEOGRAPHY

A June 25 through June 29, 1979

Roster of Registrants

Mr. Ronald J. Bortner
Naval Weapons Support Ctr.
Crane, IN 47522

Mr. George B. Brill, Jr.

General Motors Corp.

General Motors Proving Ground

Safety Research & Development
Lab.

Milford, MI 48042

Mr. Charles D. Bullock
USABRL, ARRADCOM

ATTN: DRDAR-BLP
Aberdeen Proving Ground,
MD 21005

Mr. Clarence A. Cassidy
Spin Physics, Inc.

3099 Science Park Road
San Diego, CA 92121

Mr. William F. Cullinane
Pratt & Whitney Aircraft
7-TST-1

400 Main Street

East Hartford, CT 06108

Mr. Leo S. Derlak
Western Electric Co.
P.0. Box 900
Princeton, NJ 08540

Mr. Vernon C. Draxler
Honeywell, Inc.

23100 Sugar Bush Road
Elk River, MN 55330

Mr. George E. Garland
AVCO Systems Div.

201 Lowell Street
Wilmington, MA 01887

Mr. Christian R. Winther
Spin Physics, Inc.

3099 Science Park Road
San Diego, CA 92121

Mr. Gary V. Graves
Cabot Corp.

Concord Road
Billerica, MA 01821

Dr. Nathan Klein
Ballistic Research Lab.
Aberdeen Proving Ground,
MD 21005

Prof. Ronald J. Kopezyk
Clemson University

110 Freeman Hall
Clemson, SC 29631

Mr. David E. Larch

Mead Co.

1368 Research Park Drive
Dayton, OH 45432

Mr. Charles A. Ledger
Scott Paper Co.

Scott Plaza 3
Philadelphia, PA 19113

Mr. Chin-Yuan Ma
Polytechnic Institute of
New York
Dept. of Chemical Engineering
333 Jay Street
Brooklyn, NY 11201

Mr. Orman McClure

Naval Surface Weapons Ctr.
P 22

Dahlgren, VA 22448

Mr. Larry D. Reynolds
EG & G Idaho, Inc.

P.0. Box 1625 - ARA II
Idaho Falls, ID 83401
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H. E. Edgerton's schedule:

July 11, leave New London, Cenn. aboard the USCG CONIFER to search for the USCG REAR,
200 miles east of Boston and 60 miles south of Cape Sable Island, Canada.

July 18, Return to Boston, via Portland, Maine

July 22, Leave Boston,

July 28, Leave Miami for Chicago

July 29, Receive Nikon Special Award at the P.

July 30

July 28

Regency O'Hare Hotel)

» Return to Boston

= August 15. Joe Watson and family to visit

Aug. 10, Leave Boston for North Caroline
Aug. 11, Wedding of Mary Anne Dixon to Brett Hubbard in Hickory, N.C.

’ Hz }u.xﬂduw\aﬂ— Yrtans, P2evtnnt

Aug. 17
Aug. 18
Aug. 23

Aug. 27

Sept 2
Sept. 3
Sept 13
Sept 28
Sept 29

Oct. 9

f.?/ 1077 Ynkotom of lrot [otd rcorssl,
ZCZ‘;L = %MMM% d ke
ﬁ"“"““mt Wt

(Zi—r’-,ax,-hr-—e. I A A

meet Eric Edgerton (coming fram Pontiac, Michigan) at Miami.
Work with Dr. Peter Ortner off the coast with plankton

P.A. convention (luncheon at the Hyatt

» Dr. Tam Uyemura (Tokyo University) arrives for 3 day visit

» "Bradford Campact" picnic in Plymouth, Mass.

» Leave for Venice, Italy - workshop (photography course)

through September 1
by the City of Venic

Leave for Rame

photography workshop - "Venezia '79 L.a Fotografia" sponsored
e, UNESCO and the International Center of Photography, NYC

Amalfi harbor with Prof. Robert Bergman for 10+ days

Saclant Center, LaSpezia, Italy (?)

MIT's Alumni Officers Conference (lecture - Hyatt Regency evening)

Maseum of Science ("The Story of the Monitor"

Toronto lquﬂre for

doctors (Dr. Lindgneau)

for Kim vandiver

WM T

camera, aboard VIRGINIA KEY

T
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SEPT. PLACE ORGANIZATION CONTACT TEL. NO. SUBJECT DAY OR EVE.
28 Fri. Hyatt Regency MIT Alumni Officers Nancy Whettley 3-8231 Monitor 6:00pm /
29 Sat. Museum of Sci. N.E. Scc. of Naval Kim Vandiver 3-4366 Monitor 6:00pm [
Boston, Mass. Arch. & Marine Eng. :
ot .
9 Tue. Toronto, Canada Am. Soc. of Plastic & Dr. V. Lindgren 503-228-6301 High-Speed 9:30am 4
Sheraton Centre Reconstructive Surgeons Photography
Hotel
13 sat. I.M.P. at PhotdHistory IV Sympo- Rolf Fricke 716-724-4378 . High-Speed 9:00am !
~ Eastman House ‘ sium, Rochester, N.Y. ~n- i -
14 Sun. Eastman House g - 2 s i e (Trade Fair) 10;00am-5:00pm
18 Thu. Engineers & Scien- Ed Farber 414-646-2244 High-Speed 7:30pm
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20 Sat. BlwﬂflEld H:LllS " " LU no. n " L] m 1 8:00m
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E.68 & York Av. 59 E.41 st., NyYC
—
15 Mon.  Aurora, Neb. . Jessie DeCou 712-647-2369
16 Tue. Woodbine, Iowa - © Mrs. A. Coe 712-647-2015
17 Wed. Lincoln, Neb.
\1.8 Thur Engineers & Scien- Ed Farber 414-646-2244 High-Speed 7:30@m
tists of MIlwaukee Erhardt Koerper 414-646-8141 Photography
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January 11, 1980

DEPARTMENT OF ELECTRICAL ENGINEERING AND COMPUTER SCIENCE

INSTITUTE OF TECHNOLOGY
M ASSACHUSETTS

021 39

Hydrophones tested - 5 feet to Massa 6KC from small

driver, in MIT swimming pool - bottom of deep end by
Harold E. Edgerton and Vernon E. MacRoberts
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™ Room 4-405 DEPARTMENT OF ELECTRICAL ENGINEERING AND COMPUTER SCIENCE Tel: 253-4629 or 494-8783

MASSACHUSETTS INSTITUTE OF TECHNOLOGY
CAMBRIDGE MASSACHUSE TTS 0021 3%

OFFICE & LABORATORY PERSONNEL:

Edgerton, Harold, 100 Memorial Drive, Canbridge, 864-4790 (Professor)

Johnson, Chris, 318 Charles River Road, Watertown, 926-4126 (T.A.)

MacRoberts, Vernon (Bill), 105 Whidden Avenue, Whiteman, 1-447-4172 (Technician)
Miller, Charlie, 116 Bingham Road, Carlisle, 1-369-7074 (Lecturer)

Mooney, Jean, 27 Birch Road, Watertown, 924-7124 (Administrative Assistant)

COURSE 6.163

BAho, Kriss, 450 Beacon Street, Boston, 247-7775

Ayala, Mike, 405 Memorial Drive, Cambridge, 253-7764

Basseches, Stuart, 28 The Fenway, Boston, 536-4715

Catanese, Adrienne, 4 Ames Street, N-103, Cambridge, 494-8937, dl. 5-6689
Chin, Douglas, Baker 512, Cambridge, dl. 5-7262

Drascher, Ellen, 362 Memorial Dr., Cambridge, dl. 5-7120
Eglowstein, Howard, 474 Memorial Dr., mm. 205, dl. 5-7555

Holmes, Clarence, 471 Memorial Dr., rm. 407, dl. 5-7431

Glassman, Ed, 372 Memorial Dr., 494-8300

Goldberger, Michael, 28 The Ferway, Boston, 267-0908

Latham, Rich, 3 Ames St, 502 Munroe, 253-1000, dl. 5-6520

Leong, Robert, rm. c-327, 450 Memorial Dr, dl. 5-9542

McAllen, Rob, 28 The Fenway, Boston, 267-0908

Oker, Jim,504 Munroe, East campus, dl-5-6504

Papageorgiou Nikolaos, 450 Memorial Dr., DL 5-9440

Peterson, Hal, 400 Memorial Drive, 494-8677

Phillips, Dean, rm. 628 Baker, 362 Memorial Dr., dl 5-7378

Plumer, David, rm. 514 Baker House, dl 5-7264

Schoen, David, 484 Beacon Street, Boston, 262-1099

Seltzer, Wayne, rm. 331 Baker House, dl 5-7331

Solamon, Monty, 2 Meacham Street, Apt. 5, Somerville, 628-1057 or 492-4800
Thompson, Pat, 460 Green Street, Apt. 4, Cambridge 661-9193
Trumper, Dave, 166 Magazine Street, Cambridge 864-0429

Turek, John, 428 Memorial Drive, Cambridge, ext. 3-3213 or 494-9833
Vasicek, Tom, 97 Bay State Road, Boston, 247-8691 or ext. 3-4704
Weiss, Steven, mm. 324 Baker House, dl 5-7324

& 20D-009 ; February 1980

Wilgus, Alexander (Sandy), 528 Beacon Street, Bgston, 267-1801 or 247-2699, or ext. 7898

THESIS STUDENTS, EIC.

Denton, Denice, Walcott 312, dl 5-6357 or 3-2503 (xm. 20c-022)
Johnson, Michael, Hayden 312, East Campus, dl. 5-6327 or 3-2871
Lemme, Peter, Baker House 626, Cambridge, dl 5-7376 or 3-316l




Esther & Harold Edgerton’
WASHINGTON, D. C. &
« FLORIDA TRIPS
February 6 - 23, 1980

Ieave Boston for Washington, D. C. on DELTA #323 at 12:05p — 1:19p JEFFERSON HOTEL

Dinner at Geographic Society, 6:00p, lecture at Constitution Hall, 8:30p

Lecture at Constitution Hall, 5:00p and 8:30p (JOANNE HESS: 202-857-7706)

Iv. Washington at 5:10p on NATIONAL #405, Ar 8:09p in Sarasota, Fla.

(Mr. & Mrs. Robinson, 601 Mourning Dove Dr., Sarasota, 366~2705)

B13-3E8-
visit - Dr. Wm. Taft, Mote Marine Lab, 1600 City Island Park, Sarasota 4441

"pPTER PLACE" 800 2nd Av,NE, St. Petersburg - MIT Club of ‘Tampa Bay, 12noon lecture a

(Don Robinson H:813-867-6121; W:813-822-4336 A.H. Rodriquez H:813-839-9251)
313-381-068L,430%
12 St. Petersburg Jr. College, 6605 - 5th North, St. Pete, Joe Dorsett, 4pm seminar ?
Holiday Inn, 100 Datura St. 305-655-83800
13 ILv. Tampa, UNITED #757, 11:30a - ar. W. Palm Beach 12:13p = Rent a car 800-654-3131
) 305-426-0808 (W) 305-395-5100 )
Lectures 4 & 8p, Florida Atlantic University, Boca Raton, Ray McAllister ext, 23724

14 Tecture MIT Club W. Palm Beach, 6p (Martin Antman H:305-965-3682)

Holiday Inn, 100 Datura St. W.P.B. 305-655-8800 (Lecture & stay)

15 Lecture MIT Club of Miami/Ft. Lauderdale, 6:30 cocktails, 7:30 dinner at

Mr. Carreras
Howard Johnson Inn, 16700 Second AV., Ft. Lauderdale 305-945-2621( H:584-5142)
(305-565-5410) '
| SEav-plicia/Geo. Wayne, 4280 Galt Ocean Drive, Apt. 12-A, *+. Lauderdale ¢
L
Sat. " 16 Newfound Harbor Marine Institute, Rt. 3, Big Pine Key, Fla. 305-872-2331

LLJ n L] "

Sun. A il (Duncan Mathewson) " 1t " )

\ (')‘ X i
Mon. |" 18* Put equipment aboard NOAA research vessel VIRHINIAKEY
| Teonara Hill (from Feb. 19-22)

Tue. i" l9°”"i§ll:}oard NORA research vessel, Pete Ortner, Shailer Cummings 305-361-5761 X 346
Y l a ¥

§ e 4 . By - e B ; % P
23 Disembasle-fram " i ReTorn 7o BosTod FEOATA (Péat Rwv (T

bbrg. ‘w925 Harbor Branch Foundation, Ed Link, Dr. Youngbluth & Dr. Jones 305-465-2400

* y . : !
Esther Edgerton, Eastern flight #42, 1lv. 12:25 - Ar. Boston 3:15p
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[ MASSACHUSETTS INSTITUTE OF TECHNOLOGY
CAMBRIDGE, MASSACHUSETT § 024 39

OFFICE & LABORATORY PERSONNEL:

Edgerton, Harold, 100 Memorial Drive, Cambridge, 864-4790 (Professor)

Johnson, Chris, 318 Charles River Road, Watertown, 926-4126 (P.as5)

MacRoberts, Vernon (Bill) » 105 Whidden Avenue, Whiteman, 1-447-4172 (Technician)
Miller, Charlie, 116 Bingham Road, Carlisle, 1-369-7074 (Letturer)

Mooney, Jean, 27 Birch Road, Watertown, 924-7124 (Administrative Assistant)

COURSE 6.163

Aho, Kriss, 450 Beacon Street, Boston, 247-7775
Ayala, Mike, 405 Memorial Drive, Cambridge, 253-7764

Basseches, Stuart, 28 The Fenway, Boston, 536-4715

Catanese, Adrienne, 4 Ames Street, N-103, Cambridge, 494-8937, dl. 5-6689
Chin, Douglas, Baker 512, Cambridge, dl. 5-7262

Drascher, Ellen, 362 Memorial Dr., Cambridge, dl. 5-7120

Eglowstein, Howard, 474 Memorial Dr., mm. 205, dl. 5-7555

Holmes, Clarence, 471 Memorial Dr., mm. 407, dl. 5-7431

Glassman, Ed, 372 Memorial Dr., 494-8300

Goldberger, Michael, 28 The Fenway, Boston, 267-0908

Latham, Rich, 3 Ames St, 502 Munroe, 253-1000, dl. 5-6520

Leong, Robert, mm. ¢-327, 450 Memorial Dr, dl. 5-9542

McAllen, Rob, 28 The Fenway, Boston, 267-0908

Oker, Jim,504 Munroe, East campus, dl-5-6504

Papageorgiou Nikolaos, 450 Memorial Dr., DL 5-9440

Peterson, Hal, 400 Memorial Drive, 494-8677

Phillips, Dean, rm. 628 Baker, 362 Memorial Dr., dl 5-7378

Plummer, David, rm. 514 Baker House, dl 5-7264

Schoen, David, 484 Beacon Street, Boston, 262-1099

Seltzer, Wayne, rm. 331 Baker House, dl 5-7331

Solaomon, Monty, 2 Meacham Street, Apt. 5, Somerville, 628-1057 or 492-4800
Thampson, Pat, 460 Green Street, Apt. 4, Cambridge 661-9193

Trumper, Dave, 166 Magazine Street, Cambridge 864-0429

Turek, John, 428 Memorial Drive, Cambridge, ext. 3-3213 or 494-9833
Vasicek, Tom, 97 Bay State Road, Boston, 247-8691 or ext. 3-4704

Weiss, Steven, mm. 324 Baker House, dl 5-7324

Wilgus, Alexander (Sandy) , 528 Beacon Street, Bgston, 267-1801 or 247-2699, or ext, 7898

THESIS STUDENTS, ETC,

Denton, Denice, Walcott 312, dl 5-6357 or 3-2503 (rm. 20c-022)
Johnson, Michael, Hayden 312, East Campus, dl. 5-6327 or 3-2871
Lemme, Peter, Baker House 626, Cambridge, dl 5-7376 or 3-3161
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Esther & Harold Edgerton
WASHINGTON, D. C. &
+ FLORIDA TRIPS
February 6 - 23, 1980

Wwed, Feb 6  ILeave Boston for Washington, D. C. on DELTA #323 at 12:05p ~ 1:19p JEFFERSON HOTEL
Thu. w 7 Dpinner at Geographic Society, 6:00p, lecture at Constitution Hall, 8:30p
Fri. " 8 [Lecture at Constitution Hall, 5:00p and 8:30p (JOANNE HESS: 202-857-7706)
sun. " 10 Lv. Washington at 5:10p on NATIONAL 4405, Ar 8:09p in Sarasota, Fla.
(Mr. & Mrs. Robinson, 601 Mourning Dove Dr., Sarasota, 366-2705)
eli-3ta~
Mon. " 11 visit - Dr. Wm. Taft, Mote Marine Lab, 1600 City Island Park, Sarasota 4441
Tue. " 12 “"PIER PLACE" 800 2nd Av,NE, St. Petersburg - MIT Club of Tampa Bay, l2noon lecture
(Don Robinson H:813-867-6121; Ww:813-822-4336 A.H. Rodriquez H:Ej3.3-839-—9251) i
—313-381-0681,4305!
¥ " 12 St. Petersburg Jr. College, 6605 - 5th North, St. Pete, Joe Dorsett, 4rm seminar ? |
Holiday inn, 100 Datura St. 305-655-8800 [
wed. " 13 Iv. Tampa, UNITED 4757, 11:30a - ar. W. Palm Beach 12:13p — Rent a car 800-654-3131 /
(H) 305-426-0808 (W) J05-395~-5100 t‘
Tectures 4 & 8p, Florida Atlantic University, Boca Raton, Ray McAllister ext. 23724
Thu., " 14 Lecture MIT Club W. pPalm Beach, 6p (Martin Antman H:305-965-3682)

Holiday Inn, 100 Datura St. W.P.B. 305-655-8800 (Lecture & stay)

Frl. " 15 lecture MIT Club of Miami/Ft. Lauderdale, 6:30 cocktails, 7:30 dinner at
Mr. Carreras
Howard Johnson Inn, 16700 Second Av., Ft. Lauderdale 305-945-2621( H:584-5142)
(305-565-5410)
! Seav-Alicia/Geo. Wayne, 4280 Galt Ocean Drive, Apt. 12-A, Ft. Lauderdale
sat. " 16 Newfound Harbor Marine Institute, Rt. 3, Big Pire Key, Fla. 305-872-2331
Sun. " 17 (Duncan Mathewson) " 9 " i » . "
(2, ; i
Mon. | " 18* Put equipment aboard NORA research vessel VIRGINIA KEY

o

Teonara Hill (fram Fed. 19-22)

A
e, (" 19 22 8oard NOAA research vessel, Pete Ortner, Shailer Cummings 305-361-5761 X 346
Ses. | " 23 Dicembasefron " w_ Re
Mon. ™25  Harbor Branch Foundation, Ed Link, Dr. Youngbluth & Dr. Jones 305-465-2400

% ther Edgerton, Eastern £light #42, lv. 12:25 - Ac. Boston 3:15p
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Notebook # 35

Filming and Separation Record

unmounted photograph(s)
negative strip(s)

unmounted page(s
’ ted pag |
(notes, drawings, letters, etc.)

was/were filmed where originally located between page 96 and 97

tem(s) now housed in accompanying folder.
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INTERDEPARTMENTAL L 617-494-8783 ; i

MASSACHUSETTS INSTITUTE OF TECHNOLOGY CAMBRIDGE, MASS. 02139 i

fram the oficef Jean Mooney, Room 4-405 August 12, 1980 ]

To: The Friends of Doc Edgerton

On Saturday morning, August 9, Doc Edgerton had a
mild stroke while working with his side-scan sonar at
the MIT Sailing Pavilion. It was a very hot, humid day.
He was taken to the Mt. Auburn Hospital by the MIT Campus
police. A blood vessel broke on the right side of his
brain, he is not paralyzed, his mind is alert, but heé is
suffering from a headache, and terrible dizziness. Last
night the doctor put him on solid foods. His condition
is listed as fair, and, at the moment, he is not re-
ceiving visitors. Esther Edgerton called me on Monday ,
August 11 (I was away for the weekend) and told me of

his ordeal.

Esther doesn't know how long Doc will be in the
hospital. If any of you would like to send a card his
address is: Mt. Auburn Hospital (Rm. 710), Mt. Auburn St.,
Cambridge, Mass. 02139.

As some of you may know, he was in between oceano-
graphic expeditions. In early June he helped survey half
of the Richelieu River with his grandson, Eric Edgerton, E
and Andre Lepine; in early July he worked off the coast
of Charleston, South Carolina with Peter Throckmorton,
clive Cussler, Wayne Grenguist, Dan Koski-Karell, Walt
Schob, Derek Goodwin, Bob Johnson and Bill Thompson search-
ing for the Civil War ships HUNLEY and HOUSATONIC. On
July 20 he and Esther left for Ft. Augusta, Scotland to
work with Dr. Ian Morrison and John Mills searching for a
sunken dredger in Loch Oich. They returned on August 5,
and he began preparing for his next trip to look for a
cunken German U boat off the coast of North Carolina with
John Newton and Dr. Bob Sheridan. September was to be a
month of rest and enjoyment of paul Grey's inauguaration
as M.I.T.'s l4th president. October and November are filled
with lectures and a possible oceanographic expedition with
Charlie Mazel to find the MEDUSA off the coast of Mauritania.

We believe that Doc will recover and will go on to
complete his commitments!

August 15
August 13 Doc got out of bed for the¢|lst time, and back almost as
fast - extreme dizziness, August 14), he was up twice with great
effort. His mind is perfect - he recalls the experiences of Aug. 9 §
his past expeditions, friends and best of all - this morning, the
. hospital listed his condition as good! This will be my last Aote.
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}Me ko B.E NI Dreme
spring & Summer schedule for Harold Edgerton

-:.u"”“"»-s Room 4-405
0y g

DEPARTMENT OF ELECTRICAL ENGINEERING AND COMPUTER SCIENCE

MASSACHUSETTS
CAMBRIDGE,

INSTITUTE OF TECHNOLOGY__ = _
MASSACHUSETTS 02139 (["-\‘370
L Ly

b
_May 22 MIT Strobe Iab, Ice Cream Party (left over fram HEE's Birthday Party) 4:30p AW J
| » 22 GIE Sylvania, Waltham, 7pm lecture 5 j
| 25 - 26, Cousteau Society Advisory Board meeting aboard Calypso, Norfolk, Va.
' " 28 Museum of Science, Boston, Ma. party for Brad Washburn, 4:30pm
" 29 Schlumberger-Doll Research Center, Ridgefield, Conn. lecture 3:30p (Howard Austin) .
" 30 Tall Ships arrive in Boston Harbour o ;
" 31 Cliff Garboden, Boston Phoenix writer, 11:30am, lunch at 100 Memorial Drive :
Jme 1 Boston Harbor with side scan sonar (Henry Kendall) ' %
" 2 MIT Graduate, Killian Court, 10am , |
" 3 A.D. Little, Colonial Hilton, Wakefield, Ma. 12noon lecture, Kathleen Fliegel 864-5770
" 4 -6, Assoc, of Sci. & Technology Centers meeting at the Museum of Science % 2420 ; 'i
" 5 -6, MIT Technology day for Alumi :
" 5 MIT Night at the Pops | I
" 9 - 13, Techniques In High Speed Photography Seminar, Strobe ILab | 3
" 9 Vine & Cheese Party for Yohay Ben-Nun, 8pm (Hochberg hame, 51 Prospect Av. Newtonville)
g 9 lecture 8:30 to 9:15am - June 10 lecture 10:15 to 10:40a - June 11 lecture 11215
" 15 leave for Montreal, Quebec, Richelieu River survey, Andre Lepine, 514-658-7430
" 21 Return fram Montreal, at 1:49 Delta
" 24 Institute of Media Art, at Amherst, Ma. "Issues in Technology '80" Sonya Gillespie 259-
~duly 8 Charleston, S.C. to lock for the HUNLEY sub Dan Koski-Karell 703-524-3749, RoEE
Clive Cussler 303-526-0317
" 19 Iecture at Biological Photograpﬁers Assoc. 50th nmeeting, Sheraton, 8pm, Hy Schafer
" 20 leave for Prestwick, Scotland and survey on Loch Oich
3 Profestmathoidio-dausosio-vidiog. Li i Het sroxe
' 18 - 22 Search for the-U 701 sub, off Cape Hatteras bt b 2 Veting 4
--=SePt 8 MIT registration ;
| " 22 <297 Woods-Hele-eceanitgraphic Institution,3rd-Tnternat*l ConGres §~on History-of océan
1" 22 The Invisible World, Channel 2, Sgm (REPEAT)
- " 26 Paul Gray's Inauguration at MIT, KILLIAN COURT, 10am
2t 6 - 10, University of Wisconsin , John Ieaman high speed photo course .
" 7 Banquet lecture " " | :
' 8 Morning lecture " " ) gt Win
" 16 Optical Society of America lecture at ITEK, Bab Gonsalves (W)473-3023 (H)935-1785, 6pm
' 19 Washbum Award v
v 20

Afternoon lecture, Electro Optics/Laser Conf. Hynes Auditorium,
PEO SOCJ.Pi'v

David Whitehouse
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] spring & Summer schedule for Harold Edgerton

ZpCH '-\_;-,_’ Rocm 4-405 DEPARTMENT OF ELECTRICAL ENGINEERING AND COMPUTER SCIENCE
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MIT Strobe Lab, Ice Cream Party (left over from HEE's Birthday Party) 4:30p

AN i
GIE Sylvania, Waltham, 7pm lecture e
- 26, Cousteau Society Advisory Board meeting aboard Calypso, Norfolk, Va. i

“useum of Science, Boston, Ma. party for Brad Washburn, 4:30pm

schlumberger-Doll Research Center, Ridgefield, Conn. lecture 3:30p (Howard Austin)

rall Ships arrive in Boston Harbour

"1iff Garboden, Boston Phoenix writer, 11:30am, lunch at 100 Memorial Drive

Boston Harbor with side scan sonar (Henry Kendall)

MIT Graduate, Killian Court, 10am

A.D. Little, Colonial Hilton, Wakefield, Ma. 12noon lecture, Kathleen Fliegel 864-5770
- 6, Assoc. of Sci. & Technology Centers meeting at the Museum of Science x 3420
- 6, MIT Technology day for Alumni

MIT Night at the Pops

- 13, Techniques In High Speed Photography Seminar, Strobe ILab

Wine & Cheese Party for Yohay Ben-Nun, 8pm (Hochberg hame, 51 Prospect Av. Newtonville)
lecture 8:30 to 9:15am - June 10 lecture 10:15 to 10:40a - June 11 lecture 11:15
leave for Montreal, Quebec, Richelieu River survey, Andre Lepine, 514-658-7430 .
Return fram Montreal, at 1:49 Delta - f
Institute of Media Art, at Amherst, Ma. "Issues in Technology '80" Sonya Gillespie 259-

Charleston, S.C. to look for the HUNIEY sub Dan Koski-Karell 703-524-3749, 0068
Clive Cussler 303-526-0317

Lecture at Biological Photographérs Assoc, 50th neeting, Sheraton, 8pm, Hy Schafer
Leave ror Prestwick, Scotland and survey on Loch Oich

- 22 Search-for-the U701 sub, off Cape Hatteras L. 2 Vel L
/" g A

MIT registration

The Invisible World, Channel 2, 8pm (REPEAT)

Paul Gray's Inauguration at MIT, KILLIAN COURT, 10am ¢

- 10, University of Wisconsin , John Leaman high speed photo course .

Banquet lecture " - . T _

Morning lecture " " ) iﬁ"'"!""'{"' Ware. .

Optical Society of America lectu.re at I'IEK, Bob CGonsalves (W)473 3023 (H)935—1785, 6pm

Washburm Award v

Afternoon lecture, Electro Optlcs/laser Conf. Hynes Auditorium, David Whitehouse
PEO Socuef-v
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. Edgerton Enjoys Busy Summer

Dr. Harold E. Edgerton, Insti-

tute Professor Emeritus, recently

‘ returned from Charleston, S.C.,

where he participated in a search

for the remains of a Civil War sub-
marine. .

/sﬁz 23 193® “hTreg

Dr. Edgerton used side-scanning
and penetration sonar in the
fruitless search for the small
Confederate underwater vessel,
named Hunley, which vanished
after sinking the Housatonic
outside the Charleston break-

@}f‘j J ;’Z f (4l ::; ¥,

’ [ Q A 5 : s 2 !
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water.

- Dr. Edgerton also used similar
techniques in working this summer
with a Canadian group seeking
historical artifacts along a 45-mile
stretch of the Richelieu River
between Lake Champlain and the
St. Lawrence River. And he was
scheduled to leave Sunday for
Scotland where he will collaborate
with an archeologist searching for
barges and the first steam dredges
employed in building the network -
of canals in the British isles.
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Dr. Harold E. Edgerton, Insti-
tute Professor Emeritus, recently
returned from Charleston, S.C.,
where he participated in a search
for the remains of a Civil War sub-

marine,
between Lake Champlain and the ey
3 Dr. Edgerton used side-scanning  St. Lawrence River. And he was ;
\‘“ and penetration sonar in the scheduled to leave Sunday for \

i\ fruitless search for the small
= Confederate underwater vessel,
AN named Hunley, which vanished
A after sinking the Housatonic
outside the Charleston break-

water.

Dr. Edgerton also used similar
techniques in working this summer
with a Canadian group seeking
historical artifacts along a 45-mile
stretch of the Richelieu River

Scotland where he will collaborate
with an archeologist searching for
barges and the first steam dredges
employed in building the network
of canals in the British isles.
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ESTHER & HAROLD EDGERTON, 100 MEMORIAL DRIVE, CAMBRIDGE, MA. (617-864-4790)

(October 4 - 13, 1980 ~ ITINERARY -~ Lecture at the University of Wisconsin-Extension,*
Milwaukee and visit farms in Iowa and Nebraska)

Sat. Oct. 4 Lv. Bos 9a (AA #89) ~ Ar. Chi. 10:29a
Lv, Chi 12:55p (U #593) - Ar., Omaha 2:15p
(Pick up Avis car - Lincoln drep off)

Visit with Mrg. Sam (Jessie) DeCou at Rose Vista 712-647-2369, Woodbine, Iowa
Drive to Aurora and stay at

Ken's Motel, Aurora, Nebraska 402-694-3141
Sun. Oct. 5 Visit Aurora and Grand Island (CLiff willigms 402-694-2006 (W) 694-6111)
Mon. Oct. 6 In the morning, inspect farms - Howard Anderson 402-362~-3701

6 In the afterncon, conference at National Bank of Camnerce, Lincoln
Oscar Clarke 402-472-4321

Visit the University of Nebraska, Prof. Rod Soukup 402-472-3771
Tue. Oct. 7 Mary Lou leaves for Hickory, N.C.

Wed. Oct. 8 Lv. Lincoln 9:30a (United #972) - Ar, Chi. 10:47a
Lv. Chi. 11:40a (NW #435) ~ Ar. Madison 12:18p
(picked up at airport by Dick Sherwin, Elk Grove, Ill. 312-640-8233)

Stay at the Madison Inn (across the street from Conference Center¥)
601 Langdon Street, Madison
606--257-4391
Contacts: John Leaman or Bill Hyzer 608-262-1122%
6p Social hour & dinner, 7p "Strobe Photography: Its First 50 Years" (HEE)

Thu. Oct. 9 Morning lecture 8:30a ~ 10a "Electronic Flash Techniques” (HEE)

Lv. Madison 1:30p (Rep #982) - Ar. Chi. 2:10p
Lv. Chi. 4:05p (AA #182) - Ar. Bos. 7:10p
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ESTHER & HAROLD EDGERTON, 100 MEMORTAL DRIVE, CAMBRIDGE, MA. (617-864~4790)

(October 4 - 13, 1980 ~ ITINERARY - Lecture at the University of Wisconsin-Extension,*
Milwaukee and visit farms in Iowa and Nebrask_a)

Sat. Oct. 4 Lv. Ros 9a (AA #89) - Ar. Chi. 10:29%a
Lv, Chi 12:55p (U #593) - Ar. Omaha 2:15p
(Pick up Avis car - Lincoln drep off)

Visit with Mrs. Sam (Jessie) DeCou at Rose Vista 712-647-2369, Woodbine, Iowa
Drive to Aurcra and stay at

Ken's Motel, Aurora, Nebraska 402-694-3141

Sun. Oct. 5 Visit Aurora and Grand Island (Cliff Williagms 402-694-2006 (W) 694~6111)

Mon. Oct. 6 In the morning, inspect farms - Howard Anderson 402-362-3701

6 In the afterncon, conference at National Bank of Cammerce, ILincoln
Oscar Clarke 402-472-4321

Visit the University of Nebraska, Prof. Rod Soukup 402-472-3771
Tue. Oct, 7 Mary Lou leaves for Hickory, N.C.

Wed. Oct. 8 Lv. Lincoln 9:30a (United #972) - Ar. Chi. 10:47a
Lv. Chi., 11:40a (NW #435) - Ar. Madison 12:18p
(picked up at airport by Dick Sherwin, Elk Grove, Ill. 312-640-8233)

Stay at the Madison Inn (across the street f
601 Langdon Street, Madison
608--257-4391
Contacts: John Leaman or Bill Hyzer 608-262-1122%

ram Conference Center)

6p Social hour & dinner, 7p "Strobe Photography: Its First 50 Years" (HEE)

Thu, Oct. 9 Morning lecture 8:30a - 10a "Electronic Flash Techniques" (HEE)

Lv. Madison 1:30p (Rep #982) - Ar. Chi. 2:10p
Lv. Chi. 4:05p (AA #182) - Ar. Bos. 7:10p
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Room 4-405 PEPARTMENT OF ELECTRICAL ENGINEERING AND COMPUTER science  Odtober 17, 1980

MASSACHUSETTS INSTITUTE OF TECHNOLOGY
CAMBRIDGCE, MASSACHUSETTS 02139

MEMORANDUM: COMMENTS ON SUB-BOTTOM SONAR SYSTEMS FOR PENETRATION
FROM: Prof. Harold Edgerton, Room 4-405

Sonic penetration of mud and sand, to locate underwater archaeological tar-
gets, seems to be one of the technical problems still to be solved. I have nu-
merous devices in my Stroboscopic Light Laboratory that we periodically bring
out to try again and again.

1. My latest device uses two 5Khz transducers on a mount. One transducer
produces a pulse of sound in the water, and the second receives the echo. Two are
necessary to work in shallow water, otherwise, the ringing in the transmitter is
still strong when the echo returns fram close targets.

2. I also have a small 12khz arrangement, somewhat like No. 1, which seems
to work fine under some conditions.

3. A third unit uses two 12Khz transducers in sonic reflectors to reduce
the beam width.

4. A fourth device uses a one meter diameter cone with a 5Khz transducer as
a transmitter. A separate hydrophone is needed since this system rings for a
long time.

5. The EG&G UNIBOOMER (Waltham, Mass.) system is a fifth way to go. It has
a well designed unit with lots of power and has made same remarkable records of
geological subjects. However, it may lack resolution for small size, shallow
subjects.

All of these systems need to be retested in the sea. I have several areas
that offer targets; such as,

a. The vehicular tunnels under Boston Harbor (12 ft. below the bottom)

b. An area off Long Island, in Boston Harbor

€. Mud covered targets, in the Duck Island area of the Charles river,
between Boston and Cambridge

It is my impression that targets of 6 ft. below the bottaom and shallower
should be detected by all of the above devices.

There is no ocean current in the areas that we will survey, so excavation
with an air lift or blast will be accampanied by clouds of mud that will not clear

away quickly.

I favor the units assembled above in (1 and 2) because of convenience of op-
eration. The No. 1 equipment is an improvement of the system used in 1972! I
refer you to my letter report of June 29, 1972 for results at Halieis.

I recammend that probing, air lifting or propeller blasting should be
accomplished concurrently with the sub-bottom surveying.
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY CAMBRIDGE, MASS. 02139

frm ik ofices/ Prof, Harold E. Edgerton January 14, 1981
Room 4-405, 253-4629

Gion Mili's Itinerary, January 21, 22 & 23, 1981

Jonuary 21

17:00a -~ Eastern shuttle from NYC to Boston
11:00a - Edgerton to meet Mili at airport

l1:20a - 100 Memorial Drive, rest and light lunch

1::00

Optional - attend H. Edgerton's lecture on USS MONITOR, rm. 4-402

:30p - Meeting with Dr. Paul Gray

1:00p - Optional - attend Sam Raymond's lecture (Benthos) in rm. 4-402 >

0 ]
s
* oy

»:30p - Dinner at 100 Memorial Drive OR with Lecture Series Camittee (LSC) -

January 22
12:00 - Lecture in room 10—250.

12:55 =~ Lectures ends

1:15p - Autograph PHOTOGRAPHS and RECOLLECTIONS at MIT COOP Bookstore

1:00p - Visit to MIT Historical Collection (265 Mass. Ave.) Warran Seamans

= Visit to MIT Film Section/Visible Lanquage Workshop " R. Leacock &
Muriel Cooper
Optional - attend Gene O'Connell's lecture (Polaroid)in rm. 4-402

4:00p

5:30p - Leave for Travel Lodge, Brookline (1200 Beacon St.) 6:3) dinner
8:00p - Lecture for ASMP group (title: PHOTOGRAPHS and RECOLLEC.'IONS)

9:45p - 100 Memorial Drive

January 23

10:00a - Optional time - depart for NYC 51
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY CAMBRIDGE, MASS. 02139

frm i ofices/ prof, Harold E. Edgerton January 14, 1981
Room 4-405, 253-4629

Gjon Mili's Itinerary, January 21, 22 & 23, 1981

January 21
10: 00a - Eastern shuttle from NYC to Boston

11:00a - Edgerton to meet Mili at airport
11:20a - 100 Memorial Drive, rest and light lunch
12:00 - Optional - attend H. Edgerton's lecture on USS MONITOR, rm. 4-402

2:30p - Meeting with Dr. Paul Gray

4:00p

Optional - attend Sam Raymond's lecture (Benthos) in rm. 4-402

%:30p - Dinner at 100 Memorial Drive OR with Lecture Series Camittee (LSC) ? .f

ggnuarx 22
12:00 - Lecture in room 10-250

12:55 - Lecturz ends

1:15p - Autograph PHOTOGRAPHS and RECOLLECTIONS at MIT COOP Bookstore

TR,

3:00p - Visit to MIT Historical Collection (265 Mass. Ave.) Warran Seamans

- Visit to MIT Film Section/Visible Language Workshop " R. ILeacock &
Muriel Cooper
4:00p - Optional - attend Gene O'Connell's lecture (Polaroid)in rm. 4-402

5:30p - Leave for Travel Lodge, Brookline (1200 Beacon St.) 6:3) dinner
8:00p - Lecture for ASMP group (title: PHOTOGRAPHS and RECOLLECT'IONS)

9:45p - 100 Memorial Drive

January 23

10:00a - Optional time - depart for NYC 51







253-4629

I.A.P. (January 5-28, 1981) M.I.T. Strobe Lab, Tel. No.
1010 Strobe Lab Lecture Series

DEPARTMENT OF ELECTRICAL ENGINEERING AND COMPUTER SCIENCE

MASSACHUSETTS INSTITUTE OF TECHNOLOGY g
C A M BRI D G E , M A S §SACHUSETTS 02139 . ?‘j
(ALL MEETINGS WILL BE HELD IN ROOM 4-402) “"11‘
i
) _lm 4—5E!! __j
-Speed Photography e J
les Miller, Jan. 5 (Mon.) : g
Hydrogen Thyratron High-Speed Motion Pictures
[. Germeshausen, Dave Turnquist Charles Miller
G, Salem, Ma.) Jan. 6 (Tue.) Jan. 6 (Tue.)
|ieren Photography Loch Ness Update
kim Vandiver Charles Wyckoff (Applied Photo Sciences,
. 7 (Wed.) Needham, Ma.) Jan. 7 (Wed.)
nds in Xenon Flash Lamps Doppler Speed Measurements
1 McLennon, Bob Ryan Charles Miller
Jan. 8 (Thur)

366G, Salem, Ma.) Jan. 8 (Thur)
thyscaphes ' High-Speed Photography of Birds, Bats & Bullets
rold Edgerton, Jan. 9 (Fri.) Harold Edgerton, Jan 9 (Fri.)

Stephen Benton (Polaroid) Jan. 12. (Mon.)

gomic losions

_ S Holography
irold Edgerton, Jan. 12 (Mon.)

parch For the Lost Ship, Bear
harles Miller, Jan. 13 (Tue.)

MiLTod (VB

itonehenge & the Calypso

larold Edgerton, Jan. 14 (Wed.) v/ :
\\"""" Facii] i
g_lapséd;'l'jme Movies s
Iarold Bdg\erton, Jan. 16 (Fri.) v’
ean Expeditions ! --*ﬂ :
’” ﬁ;t WA YMorY

Harold Edgerton, Jan. 19 (Mon.)
- " ‘)--"H—-i‘ <
AN Tt

‘High~-Speed Video
les Miller, Jan. 20 (Tue.)

Search for the Civil War Ship, USSMONITOR
JHa.rold Edgerton, Jan. 21 (Wed.)
Polaroid Instant High-Speed Motion Analysis Syst

| Photographs & Recollections
Gjon Mili, Jan. 22 (Thur.) Gen O'Connell (Polaroid), Jan. 22 (Thur)
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I.A.P. (January 5-28,

1981) M.I.T. Strobe Lab, Tel. No.

253-4629

1010 Strobe Lab Lecture Series

MASSACHUSETTS

C AMBRIDG E, M A S S

DEPARTMENT OF ELECTRICAL ENGINEERING AND COMPUTER SCIENCE

INSTITUTE OF TECHNOLOGY

A CHUZSETTS 02139

(ALL MEETINGS WILL BE HELD IN ROOM 4-402)

»n-lpm

-Speed Photography
les Miller, Jan. 5 (Mon.)

Hydrogen Thyratron
[. Germeshausen, Dave Turnquist
iG, Salem, Ma.) Jan. 6 (Tue.)

lieren Photography
Lim Vandiver
. 7 (Wed.)

nds in Xenon Flash Lamps

{ McLennon, Bob Ryan
3G, Salem, Ma.) Jan. 8 (Thur)

thyscaphes
rold Edgerton, Jan. 9 (Fri.)

4-5pm

High-Speed Motion Pictures
Charles Miller
Jan. 6 (Tue.)

Loch Ness Update
Charles Wyckoff (Applied Photo Sciences,

Needham, Ma.) Jan. 7 (Wed.)

Doppler Speed Measurements
Charles Miller
Jan. 8 (Thur)

High-Speed Photography of Birds, Bats & Bullets
Harold Edgerton, Jan 9 (Fri.)

fonic Explosions /’!
frold Edgerton, Jan. 12 (Mon.)

parch For the Lost Ship, Bear
arles Miller, Jan. 13 (Tue.)

itonehenge & the Calypso
larold Edgerton, Jan. 14 (Wed.) v/

flapsed-Time Movies e
darold Edgerton, Jan. 16 (Fri.)

o N

Holography
Stephen Benton (Polaroid) Jan. 12. (Mon.)

HAM L Ton) CVE

.

-

Ocean Expeditions
Harold Edgerton, Jan. 19 (Mon.)

High-Speed Video
Charles Miller, Jan. 20 (Tue.)

Search for the Civil War Ship, USSMONITOR
‘Harold Edgerton, Jan. 21 (Wed.)

Photographs & Recollections

| Gjon Mili, Jan. 22 (Thur.)

'S_Zﬁ J(Afz’ﬂpﬁa-
L g‘\‘f““”'—".

N

i
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Polaroid Instant High-Speed Motion Analysis Syst
Gen 0'Connell (Polaroid), Jan. 22 (Thur)
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March 12, 1981

Dr. & Mrs. Harold Edgerton
100 Memorial Drive :
Cambridge, Ma, 02142 e

March 12 (Thu.) = Lv. Boston 9am (AA 4291) to Chicago, leave 1l:25a (AA #65) arrive
San Francisco at 1:43p Stay at Holiday Inn (415-589-7200)

- Visit with Stephen Wirtz at his gallery (345 Sutter Street, S.F.
(415-433-6879) _

March 13 (Fri.) - Drive to Menlo Park - visit with Dave McCulloch and Dave Rubin
(US Dept. of Interior, Geological Survey, P.A.B. of Marine Geology,

345 Middlefield Road)

- NOON Lecture for above group

- 3pm meeting with Michael Jameson (Dept. of Classics, 2nd Floor 22 B-C
Stanford University, Stanford (Denice Denton (415-493-31C0 x2004)

March 15-17 - Pacific Grove, meeting of the Society for Photographic Education
Asilomar Conference Center, 800 Asilomar Blvd. (408-372-8016)
-Ellen Manchester, Greqg MacGregor (Gretchen Garner, Ed. of EXPOSURE)
Henry Flesch, EG&G, 15300 Ventura Blvd. Suite 324, Sherman Oaks
(213-995-3700) (EGG Reticon (213-995-4663)

- Visit with Dr. & Mrs. Frank McWhorter, 148 Hacienda Carmel, Carmel
(408-624-8261)

March 16 (Mon.) - Evening lecture to the Society for Photographic Education at the
Asilamar Conference Center (History and Application of High Speed

Photography)

March 18 (Wed.) - Stay at Long Beach Cities Center Motel, 255 Atlantic Ave.
and (213-435-2483)

March 19 (Thu.) - Visit Fay Garrett (714-892-2555)
- Visit Bill & Rhoda Bascom, 1900 E. Ocean Blvd. Long Beach
(H: 213--432-4747: W: 213-435-7071)
- Visit Janice & Tom Binckes, 4202 Racquet Club Dr. Huntington Beach

(714-846-8280)
rch 20 (Fri.) - Stay at Valencia, La Jolla (714-454-0771)

and - Visit Mary Koriagin, 636 Q Avenida Savilla, Laguna Hills (714-830-3615)
March 21 (Sat.) - Visit Carol & Jim Natland, 2102 Pleasant CGrove Rd., Encinitas
(714-436-3864) 1 e o o
- Visit Dr. & Mrs. William Pogue, 4661 Mission Bell Lane, La Mesa
(714-460-9624) /

March 22 (Sun.) - Return to beng-Beach-Cities Center-Metel, 265-Atlantic Ave.
(213=435-2483) ., Yot

March 23 (Mon.) - ILeave Los Angeles at 9am (AA #12) - arrive Boston at 5:13p
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2 (Thu) Kjell Sandved, Smithsonian photographer -~ LSC lecture "Curious Creatures
and Mini-monsters, 8pm, MIT Roam 10-250

3 (Fri) williams Searle's lecture, MIT Roam 5-314, Ocean Engineering Dept. 4p
5 (Sun) HEE to lecture for Dr. J.J. G. McCue's group at the Boston Boat Club, 5:30p

6 (Mon) HEE's Birthday (78 Years)
Killian Award Lecture - Dr. Alexander Rich, MIT Roam 10-250, 4:40p

8 (Wed) J. Reintjes' lecture (Naval Res. Lab) "Nonlinear Microscopy: Avoiding the
wavelength resolution barrier," MIT room 36-428, lla

Mrs. Ney Collier (New Jersey) to photograph HEE at 2pm
9 (Thu) Killian Award ILecture - Dr. Alexander Rich, MIT Roam 10-250, 4:40p
' Campton Gallery, MIT, Reception 4~6p (3 M.I.T. Etchers) Opening
10 (Fri) Dinner party for Frank Scalli, Kings Grant, 6:30p
11 (Ssat) Reception for "local" Class of 1985, Sala de Puerto Rico, 10-11:30a o
HEE to lecture to MIT Educational Studies Pr cam, m. 26-120 at 3:30p ! 3

(local high school students) Kathy X 4882 Q:* 2-,{2.“3‘1, i
Di t_the Badd h Belmont «7 o (& “)l2p
} 2 =Seors 2T FE 218 BN o S‘%?filgﬂ

13 (Mon) NE Aquarium rreetlng, 12:30p on the top deck of Discovery
15 (Wed) Mr. Peter Bron fram Switzerland to visit, arrives at 10a
. Noon, visit EG&G in Salem, Ma.

Dinner/lecture at the Museum of Science, 5p, Mr. Pinchon (A-bamb moviés)
1 16 (Thu) EG&G Annual meeting Copley Plaza Hotel, Oval Roam

! Open to public, 9:30a . .
I Meeting called to order 10:30a f(‘%‘a‘v -
); Luncheon, 12p

,' : 3:30-4: 30p lecture to the American Alliance for Health, Physical

, Education, Recreation & Dance

1 I t‘ 20 r . ]
Gl 20 Aertae O b/" |' = Hynes Aud, Prudential Center (Gladys & Dick Garrett,

19 (Sun) Easter Sunday

2o -r SLafT o j
21 (Tue) 9:30 The Cousteau Society, NYC -

6300p St. Botloph Club, Prof. Roy Lamson
22~ Donacpn 3 . elde,
| 23 (Thu) lOa b tour, Carl Frey x3354, requested by Paul Grey

2p - lecture at Boston Public Library (requested by Roz Ridgeway, NEA)

I "MD tD n = e = ;
" ‘i-_\ Lt nl 1 vq’f'ec}()% Z L L -'}_ L L‘Q&A’{h
i 24 (F,;t‘l} 1- Qp lecture for Prof. ILetvin's class, roan 31-161
LY - ‘\‘H W SNoa Qe ds L]

27 (Mon) Birthday ty for Don Severence at Faculty Club, 5p N WM
T "v_/t" 28 (Tue) MIT Club of Cape Cod, Coonamessett Inn, Falmouth, 6p (Sam Raymond)
a!f1' 7)*‘0
May 1 (Fri) Marshall Orr's lecture, rm. 5-314, Ocean Engineering Dept.

4 (Mon) Mrs. John Duncan arrives fram England

7:15 1lv. for Germany
11 (Mon) 3:40p return fram Germany

13 (Wed) 7a - 1lv. for Ohio State University
10:40 ar. Columbus - luncheon/lecture with MIT Club of Central Chio
(Harry Johnson class of 1932 will meet plane) $A#e .
2:30 -~ Go to Morrison Tower, Chio State, 196 West 11th Av.
5:30 -~ meet Prof. Johathan Green for dinner 2
8:00 ~ lecture to students at Ohio State el

14 (Thu) Lv. at 11:55p for Boston

e P e T A e O s




.Y March 12, 1981

Dr. & Mrs. Harold Edgerton f
100 Memorial Drive _ ;
Canbridge, Ma. 02142 T A WL A,

z!-l o ¢y 3 / (.

Lv. Boston 9am (AA #291) to Chicago, leave 11:25a (AA #65) arrive
San Francisco at 1:43p Stay at Holiday Inn (415-589-7200)

March 12 (Thu.)

Visit with Stephen Wirtz at his gallery (345 Sutter Street, S.Fs
(415-433-6879) _

Drive to Menlo Park - visit with Dave McCulloch and Dave Rubin
(Us Dept. of Interior, Geological Survey, P.A.B. of Marine Geology,
345 Middlefield Road)

March 13 (Fri.)

NOON Lecture for above group

3pm meeting with Michael Jameson (Dept. of Classics, 2nd Floor 22 B-C
Stanford University, Stanford (Denice Denton (415-493-3100 x2004)

Pacific Grove, meeting of the Society for Photographic Education

Asilomar Conference Center, 800 Asilamar Blvd. (408-372-8016)

-Ellen Manchester, Greg MacGregor (Gretchen Garner, Ed. of EXPOSURE)

Henry Flesch, EG&G, 15300 Ventura Blvd. Suite 324, Sherman Oaks
(213-995-3700) (EGG Reticon (213-995-4663)

March 15-17

- Visit with Dr. & Mrs., Frank McWhorter, 148 Hacienda Carmel, Carmel
(408-624-8261)

March 16 (Mon.) - Evening lecture to the Society for Photographic Education at the
Asilamar Conference Center (History and Application of High Speed
Photography) : e #

March 18 (Wed.) - Stay at Long Beach Cities Center Motel, 255 Atlantic Ave.
(213-435-2483)
and
March 19 (Thu.) - Visit Fay Garrett (714-892-2555)
- Visit Bill & Rhoda Bascom, 1900 E. Ocean Blvd. Long Beach
(H: 213--432-4747: W: 213-435-7071)
- Visit Janice & Tom Binckes, 4202 Racquet Club Dr. Huntington Beach
(714-846-8280)

March 20 (Fri.) - Stay at Valencia, La Jolla (714-454-0771)

and - Visit Mary Koriagin, 636 Q Avenida Savilla, Laguna Hills (714-830-3615)
March 21 (Sat.) - Visit Carol & Jim Natland, 2102 Pleasant Crove Rd., Encinitas
(714-436-3864) Hrtp oy
- Visit Dr. & Mrs. William Pogue, 4661 Mission Bell Lane, La Mesa
(714-460-9624) /.

March 22 (Sun.) - Return to beng-Beach-Cities Center-Metel, 265-Atlantic Ave.
(213=435-2483) ., ey

A

March 23 (Mon.) - lLeave Los Angeles at 9am (AA #12) - arrive Boston at 5:13p
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23 (Thu) lOa - lab tour, Carl Frey x3354, requested by Paul Grey

(Thu)

3 (Fri)
5 (Sun)
6 (Mon)

10
11

)L =Seen

1k
15

16

(' 20 derrue &' f{
19 (Sun) Easter Sunday

G F o ! g O

21 (Tue) 9:30 The Cousteau Society, NYC -

de0 -

24
2?

(Wed)

(Thu)

(Fri)
(Sat)

(Mon)
(Wed)

(Thu)

( KE‘?.F)L ];‘—& lecture for Pro . Letvin's class, roam 31-161

(mn)
(Tue)
(Fri)

4 (Mon)

11
13

14

(Mon)
(Wed)

(Thu)

i

Aoa s v n . - | 4 )
B L o Tr ST R e S S R Mm*; TR RS R N, S R

Kjell Sandved, Smithsonian photographer - LSC Lecture "Curious Creatures
and Mini-monsters, 8pm, MIT Roam 10-250

Williams Searle's lecture, MIT Roam 5-314, Ocean Engineering Dept. 4p
HEE to lecture for Dr. J.J. G. McCue's group at the Boston Boat Club, 5:30p

HEE's Birthday (78 Years)
Killian Award Lecture - Dr. Alexander Rich, MIT Roam 10-250, 4:40p

J. Reintjes' lecture (Naval Res. Lab) "Nonlinear Microscopy: Avoiding the
wavelength resolution barrier," MIT room 36-428, lla

Mrs. Ney Collier (New Jersey) to photograph HEE at 2pm

Killian Award lecture - Dr. Alexander Rich, MIT Roam 10-250, 4:40p
Campton Gallery, MIT, Reception 4-6p (3 M.I.T. Etchers) Opening
Dinner party for Frank Scalli, Kings Grant, 6:30p

Reception for "local" Class of 1985, Sala de Puerto Rico, 10-11:30a
HEE to lecture to MIT Educational Studies Program, rm. 26-120 at 3:30p

(local high school students) Kathy X 4882 Tk Kiom 293,458
Dm&g: at. the Baddour's house Belmont * 7 6 g @-)2r0
vt ] O a-n

NE Aquarium rneetzng, 125585 on the top deck of Discovery

Mr. Peter Bron fram Switzerland to visit, arrives at 1l0a

Noon, visit EG&G in Salem, Ma.

Dinner/lecture at the Museum of Science, 5p, Mr. Pinchon (A-bamb rrm.rie‘s)

Hiy 1o
EG&G Annual meeting Copley Plaza Hotel, Oval Roam i
Open to public, 9:30a x F
Meeting called to order 10:30a fw : o8
Luncheon, 12p e

3:30-4: 30p lecture to the American Alliance for Health, Physical
) Education, Recreation & Dance
Hynes Aud, Prudential Center (Gladys & Dick Garrett,

6: 200p St. Botloph Club, Prof. Roy Lamson

2p - lecture at Boston Public Library (requested by Roz Ridgeway, NEA)

"Monitor Wreck" > _ - .
Ej P ﬂf.i/l,-—p—-“'" Aoeyinr— ';‘ o C-—-Q—(/Qj.‘

Birthday dpa.rrgy fbr Don Severence at Faculty Club, Sp-#. WM
MIT Club of Cape Cod, Coonamessett Inn, Falmouth, 6p (Sam Raymond)
Marshall Orr's lecture, rm. 5-314, Ocean Engineering Dept.

Mrs. John Duncan arrives fram England

7:15 1lv. for Germany

3:40p return fram Germany

7a - lv. for Ohio State University

10:40 ar. Columbus - luncheon/lecture with MIT Club of Central Ohio
(Harry Johnson class of 1932 will meet plane) 4%,

2:30 - Go to Morrison Tower, Ohio State, 196 West 1lth Av.

5:30 - meet Prof. Johathan Green for dinner

8:00 - lecture to students at Ohio State Hbeg,
Lv. at 11:55p for Boston
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ITINERARY - Prof. Harold E. Edgerton, Koln, Germany, May 4-11, 1981 T

May 4 (Mon) Lv. Boston (TWA #754) at 7:15p "%

" = - . e
5 (Tue) Ar. Frankfurt at 9:50a o (Tel. # 06195/802 300)

Stay at Sonnenhof Hotel, Koeningshkasen (Gerhardt Landerwill be at airport) &

" 6 (Wed) Lv. Frankfurt (Lufthanza #850) at 9:40a ¥
Ar. Koln at 10:25a (To be met by someone fram DGPh)* i
Stay at Crest Hotel, Durenerstrass, 287 (Tel. 435966) E
Evening - party organized by Photokina at a Koln restaurant
" 7 (Thu) Morning - Press Conference
Reception - Koln City Hall ~ given by the Lord Mayor i
Afternoon - "Kulturpreis" - award ceremony given by the Deutsche
Gesellschaft fur Photographie (The Photographic Society of Germany) *
Convention Center West of the Koln Nesse (Fair)
" 8 (Fri) Lv. Koln with Dr. Alfred Loew for Emst Leitz Company, Wetzlar (by car)
" 9 (Sat) Wetzlar, Germany (Tel. [06401l] 29-1 [Zentrale]) & Telex 483849 leiz d
" 10 (Sun) H Y
" 11 (Mon) Lv. Frankfurt (TWA #753) at 11:25am
Ar. Boston at 3:40p

* DGPh, Neumarkt 49, 5000 Koln 1, Tel. (0221) 214410

Dr. Hans Friderichs, President

Prof. L. Fritz Gruber, V. P. (Paulistrasse 10, D-5000 Koln 41 ; Tel., (0221) 494249
Mr. Gert Koshofer, Sec. General

'

80 slides (35-mm)

. i 3 Ao
12 plankton photographs, 8x10" 4+ 2., s fl
. ot e Ao
/- EL55. Bty
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NEW Schedule for Dr. Harold Edgerton, MIT, Cambridge, Ma
]

Fraom Boston to Columbus, Ohio and return May 13 and 14, 1981

US AIR #67 (on May 13)
lv. Bos 7:30a - ar. Pittsburgh 9:05a

US AIR #101
lv. Pittsburgh 9:35a - ar. Columbus 10:13a (to be met at airport by Harr¥ Johnson}
5:30p to be met by Jonathan Green at Morrison Tower, 196 W. 1lth Ave. Columb

37 fv&msiq&f»wr-#/
US AIR #233 (on May 14) f‘,ﬁ.u."rpl {CCLZ»
lv. Columbus 10:45a - ar. Pittsburgh 11:2la G900 ﬂﬁdd’rtta;p?uj

/\J 0 L\rﬂ'uj i

S AIR $16 dosk # 6/9-424 - 3400

lv. Pittsburgh 1:15p - ar. Boston 2:37p

% MIT CLUB of Central Ohio luncheon (12:15p) at the
(Larry Milan) Jai Lai Restaurant

maybe attend- 1421 Olentangy River Road

ing) Columbus, Ohio

Jonathan Green at OSU 614-422-1766 or 422- 1722
" L " Home 614-965-4938
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NEW Schedule for Dr. Harold Edgerfom, MIT, Cambridge, Ma.
]

Fram Boston to Columbus, Ohio and return May 13 and 14, 1981

US AIR #67 (on May 13)
lv. Bos 7:30a - ar. Pittsburgh 9:05a

US AIR #101 5
lv. Pittsburgh 9:35a - ar. Columbus 10:13a (to be met at airport by Harry Johnson)
5:30p to be met by Jonathan Green at Morrison Tower, 196 W. 11th Ave. Co umb:j/-
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US AIR #233 (on May 14) ) (D .
lv. Columbus 10:45a - ar. Pittsburgh 1ll:2la &4 oeC Aﬁ?rttﬂwtﬂﬂﬂ
Riven Rerecd @
_ AN TR
US AIR #16 don f:. 27 6/4-Y3Y - 34008

lv. Pittsburgh 1:15p - ar. Boston 2:37p

s MIT CLUB of Central Ohio luncheon (12:15p) at the

(Larry Milan) Jai Lai Restaurant
maybe attend- 1421 Olentangy River Road
ing) Columbus, Ohio

Jonathan Green at 0SU 614-422-1766 or 422-1722
" ! " Home 614-965-4938
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Spark point light source
Harold E. Edgerton and Vernon E. MacRoberts
Massachusetts Institute of Technology, Strobe Lab, Cambridge, Massachusetts 02139
{Received 24 October 1980; accepted for publication 18 December 1980) :yrf"r'
A mechanically-improved spark gap, in an open groove along a glass or quartz rod, is described in i
this paper. The output is about 0.5 cps with a flash duration of less than a microsecond. The 1% .
effective source size is limited by a 1.6-mm diam. hole in an aperture plate. Ease of assembly and
replacement of faulty components is the important improvement over earlier spark gaps. Mach” ‘)" .
apparently was the first to study bullets and shock waves in air with illumination from an open
spark gap. A bibliography of the history of spark discharges can be found in books by Edgerton®”
and Frungel.®
PACS numbers: 42.72. + h, 52.80.Mg
THE GROOVE CONSTRAINED POINT SOURCE duration flash illumination (see Fig. §, page 240'). The
arc occurs in a grooved Pyrex plate which prevents in-
(1) Old Models: An epoxy-cemented air-spark gap, ina  stability of the arc. A small aperture in an opaque plate
groove,! has been perfected as a point source of short  limits the light output to a small area opposite the axis
‘_’ |-; 9cm I |
1.5 mm :
———45cm———=
. RS GROOVE : i
== [ m———— ,
WpA e e s s e e e e e e I W BORE |
= |'_4_Mm PYREX TUBING 1 ;
9mm
. 8
LS
1/8 IN. NYLON CLIP ‘
6-32 x1/2 IN. NYLON i '!1
B.H.SCREW AND HEX NUT j 4
Sk Fig. 1. Mechanical details of a i
1.5'mm point-light spark-gap source which 3
is assembled with nylon screws
Imm so the starter rod c;z:’n be c:hangezdf L 41
easily. The electrodes consist of ‘ l
Efgﬂﬁo;g“ REOTIgN: A4 # 16 solid copper wire, with vinyl o
UGHT QUTPUT insulation. Note, one electrode i
: H T:
O LR SRR fits into the groove, the other is N
flush with the groove slot at the i
ONE TO FIT CAPACITOR end of the rod, as shown in Fig. i
0 2. Either quartz or Pyr:x can be * T
GN HOLE IN FORM COPPER ‘WIRE ELECTRODE used for the starter rod. -!
;ﬁgtﬂ\ggﬂ GROOVE TO LIE IN GROOVE. ELECTRODE 7 r
TIPS ROUNDED AND POLISHED, :
."
'\ —
1032 x| N. NYLON =
B.H. SCREWS AND g
HEX NUTS | -
BANANA PLUGS
k.18 COPPER WIRE (SOLID) WITH P AEITIER NP:ATE
fINYL INSULATION 0.085 IN 0.D,
4 Rev. Scl. Instrum. 52(4), Apr. 1981 0034-6748/81/040624-02%$00.60 © 1981 American Institute of Physics 624
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spark point light source

Harold E. Edgerton and Vernon E. MacRaberts

Massachusetts Institute of Technology, Strobe Lab, Cambridge, Massachusetts 02139

[Received 24 October 1980; accepted for publication 18 December 1980) _M
A mechanically-improved spark gap, in an open groove along a glass or quartz rod, is described in 7v
this paper. The output is about 0.5 cps with a flash duration of less than a microsecond. The | %
effective source size is limited by a 1.6-mm diam. hole in an aperture plate. Ease of assembly and

replacement of faulty components is the important improvement over earlier spark gaps. Mach” 7“ '
apparently was the first to study bullets and shock waves in air with illumination from an open

spark gap. A bibliography of the history of spark discharges can be found in books by Edgerton®

and Frungel.”

PACS numbers: 42.72. 4 h, 52.80.Mg

THE GROOVE CONSTRAINED POINT SOURCE duration flash illumination (see Fig. 5, page 240'). The

arc occurs in a grooved Pyrex plate which prevents in-
(1) Old Models: An epoxy-cemented air-spark gap, ina  stability of the arc. A small aperture in an opaque plate
groove,' has been perfected as a point source of short  limits the light output to a small area opposite the axis

9cm
I.bmm%.‘f — 48 em———"
. _GROOVE |

FIC 0 [ Sh s A | (= s i i S ey oy e e el -] 2.5¢m BORE
adin PYREX TUBING g!m ;
1/8 IN. NYLON CLIP )
6-32 2 1/2 IN. NYLON S
B.H.SCREW AND HEX NUT | ‘
2.5 Fig, 1. Mechanical details of a
.S mm A N »
T 1.5 mm point-light spark—_gap source which
is assembled with nylon screws
*| 9mm so the starter rod can be changed L,
easily. The electrodes consist of ‘
48 POINT SECLITNIAR #1650lid copper wire, with viny} {
Hg:: 35#,557‘“ insulation. Note, one electrode |
fits into the groove, the other is
TWO HOLES IELECT flush with the groove slot at the |
ONE T0 FIT CAPACITOR end of the rod, as shown in Fig.
2. Either quartz or Pyrex can be
AIGN HOLE IN FORM COPPER WIRE ELECTRODE used for the starter rod. 12
e S IRehooE TO LIE IN GROOVE, ELECTRODE 3
TIPS ROUNDED AND POLISHED. it
E
(] i
l\ i
5
10~32 x| IN. NYLON 1l
B.H. SCREWS AND 1l
HEX NUTS _
BANANA PLUGS 1 L
H.H. SMITH CO. NO. 432 |
¥.18 COPPER WIRE (SOLID) WITH =
NYL INSULATION 0.085 IN 0.D. :
-

i Rev. Sci. Instrum. 52(4), Apr. 1981 0034-6748/81/040624-02$00.60 © 1981 American Institute of Physics 624
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Fig, 2. Circuit of the arc-discharge
path of the EG&G type 549 micro-
flash unit, showing the placement of
the wire electrodes.

l GROOVE .
I00M $ 0.1 pt, 8KV / :
? ' /_,
T Z— Liohr :
. ~ outpy
+ eai &
100M 3 .k{e
T ELECTRODE
220K i3 —8KV TRIGGER WIRE
oW INSIDE BORE

TO TRIGGER
CIRCUIT

of the arc discharge. The gap replaced an earlier model
(see Fig. 7-4, page 134") which has arc path instability.

(2) Improved Model: The new air gap (Fig. 1) which s
an improvement over epoxy assembly is assembled with
insulating nylon screws. The new design permits easy
replacement of a damaged arc-starter rod. The construc-
tion is designed to have long electrical leakage paths
between the electrodes and the high voltage trigger lead.
Figure 2 shows the circuit of the arc-in-a-groove
spark lamp.

Two capacitors of 0.1-mfd each charged to 8000 V

are connected in series to produce a combination of

0.05 mfd at 16 000 V connected across the spark gap.
The discharge produces a peak output of 0.7 % 10% hori-
© zontal candela, with a flash duration of 0.7 us. The spark

gap assembly fits the EG&G Microflash unit, type 549,
The normal gap, for reflected light use, has also beep
modified with a groove to stabilize the arc position.

4 E. Mach, Nature 11, No. 2, pp. 250-51, July 1890. (A summary
article of Mach's results in English).

" H, E. Edgerton, " Electronic Flash, Strobe'" [MIT Press,
Cambridge, Massachusetis (paperback edition), 1979]. See p. 4,
biographical material.

' F. Frungel, High Speed Pulse Technology (4 Vols.) (Academic,
New York, 1965) Vol. I 557-597, Vol. IV p. 415-455.

' H. E. Edgerton, V. MacRoberts, and K. Crossen, “Small arca
flash lamps,” Proe. 9th Int'l. Cong. High-Speed Photography,
SMPTE, New York, 1970, p: 237,

U.S. Patent 3,675,069, July 4, 1972 to Ken Crossen.
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60n T LiG
NEON HT
FiG. 2. Circuit of the arc-discharge - S p 1 _L i QUTRUY
path of the EG&G type 549 micro- oot 0.Iut
flash unit, showing the placement of b T“" ECioth
the wire electrodes. g 4 =9
220K —BKV TRIGGER WIRE
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of the arc discharge. The gap replaced an earlier model
(see Fig. 7-4, page 134") which has arc path instability.

(2) Improved Model: The new air gap (Fig. 1) which is
an improvement over epoxy assembly is assembled with
insulating nylon screws. The new design permits easy
replacement of a damaged arc-starter rod. The construc-
tion is designed to have long electrical leakage paths
between the electrodes and the high voltage trigger lead.
Figure 2 shows the circuit of the arc-in-a-groove
spark lamp.

Two capacitors of 0.1-mfd each charged to 8000 V

are connected in series to produce a combination of

0.05 mfd at 16 000 V connected across the spark gap.
The discharge produces a peak output of 0.7 x 10" hori-
zontal candela, with a flash duration of 0.7 us. The spark

gap assembly fits the EG&G Microflash unit, type 549, i
The normal gap, for reflected light use, has also heen;

modified with a groove to stabilize the arc position.

' E. Mach, Nature 11, No, 2, pp. 250-51, July 1890, (A summary
article of Mach’s results in English).

" H. E. Edgerton, *'Electronic Flash, Strobe™ [MIT Press,
Cambridge, Massachusetts (paperback edition), 1979]. See p. 4,
biographical material.

L o |"l'l.1n]._:u|, High Sped i Pulse Technology (4 Vols.) (Academic,
New York, 1965) Vol. | 557-597, Vol. IV p. 415-455.

'H. E. Edgerton, V. MacRoberts, and K. Crossen. "*Small area
flash lamps.”" Proc. 9th Intl. Cong. High-Speed Photography,
SMPTE, New York, 1970, p. 237,

U.S. Patent 3,675,069, July 4, 1972 to Ken Crossen.
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of the arc discharge. The gap replaced an earlier model
(see Fig. 7-4, page 134") which has arc path instability.

(2) Improved Model: The new air gap (Fig. 1) which is
an improvement over epoxy assembly is assembled with
insulating nylon screws. The new design permits easy
replacement of a damaged arc-starter rod. The construc-
tion is designed to have long electrical leakage paths
between the electrodes and the high voltage trigger lead.
Figure 2 shows the circuit of the arc-in-a-groove
spark lamp.

Two capacitors of 0.l-mfd each charged to 8000 V
are connected in series to produce a combination of
0.05 mfd at 16 000 V connected across the spark gap.
The discharge produces a peak output of 0.7 x 10 hori-
zontal candela, with a flash duration of 0.7 us. The spark

gap assembly fits the EG&G Microflash unit, type 549,
The normal gap, for reflected light use, has also beep
modified with a groove to stabilize the arc position.

i' E. Mach, Nature 11, No. 2, pp. 250-51, July 1890. (A summary
article of Mach's results in English).

W H, E. Edgerton, *'Electronic Flash, Strobe’ [MIT Press,
Cambridge, Massachusetts (paperback edition), 1979]. See p. 4,
biographical material,

o' F. Frungel, High Speed Pulse Technology (4 Vols.) (Academic,
New York, 1965) Vol. [ 557-597, Vol, IV p. 415-455,

' H. E. Edgerton, V. MacRoberts, and K. Crossen, “Small area
flash lamps,”” Proc. 9th Int'l. Cong. High-Speed Photography,
SMPTE, New York, 1970, p. 237.

U.S. Patent 3,675,069, July 4, 1972 to Ken Crossen.
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FROM:
A :
Room 4=405 ), igrsENT OF FIECTRICAL ENGINLERING AND COMPUTER SCIENCE , Strobe Lab

MASSACHUSETTS INSTITUTE OF TECHNOLOGY (/{ XN
CAMBRIDGE, MASSAECHUSETTS 02199 .'
i ( uﬂ” ﬁ‘
TO: Dr. Harold Edgerton/Dr. Michael Jameson ‘//f
Athens Airport (HOLD FOR PICK UP) &/J’
Athens, Greece v

SUBJECT: The following professional equipment will be used for
a survey in Halieis (Porto Cheli), Greece, as requested by-

Dr. Michael Jameson. 1+t will also be used in Venice, Italy.

on a research project for Dr. Antonio Stefanon, Istituto di Bio-
logia del Mare of the Italian rational Research Council,

DESCRIPTION OF EQUIPMENT DIMENSIONS POUNDS
1. White metal box - Honda 13"x11"x15" = 39 62
generator
1. Black metal box - EPC 20"x25 % 8" = 53 60
1600 sonar recorder
‘1. Black suitcase - trans- 29"x17"x12" = 58. 51
ducer, buoys and rolled
paper
1 l"
1. Suitcase - suppllos, can,13 x13% x16 = 43 25

rolled paper and misc- ;

Lllun\...vuJ 11.‘("'-10

198 Approx.

NO COMMERCIAL VALUE: Depreciated Value is less than $§500.00

The above scientific laboratéry equipnent is from the
Massachusetts Institute of Technology, Room 4-405, Strobe Lab,
Cambridge, Mascsachusetts, USA anq will be returned to the

same address at the conclusion of the surveys.

(GENERAL LICENSE NO. D5-4-¢ has been granted by the U. S.

Department of Commerce, Washington, D.C. for the export and

import of this scientific eguipment.)




ﬂ,.?z&’f??)
g”zm,, - Jorcee Dexon ol 27 Lortlota
/_:ZZ-W“ /‘W\_ZWQZ‘“M kwd‘f}u/‘u—,éw-« e .

,MM i ’:Z.:;«:—};—;M 'Z'é‘l( /uﬂwf v &5 /‘é o :.-7 Ly
Gy, AR g oet R By gpwezed (Cisy , lleckiy Geea
%dpgf,wmw,- W Pkoal lUp sietlin RV /’17
Uit Adebot. porn B7 ot it off v, (104 G000 )
Hue bt Lorn\ -’7)/ b, & Zezef M@’#ﬁ%&e
/.‘i;é-’g 1600 cnnd  fetrov 2% o ,ﬂ«:v m//w( mégﬁmf%
ProwR Ce Bl dle [2elp ot (menrrkiyty S TT)
oty 125 miloy JeaRR , Ba f orteatl Vil a2 _
m@?m—-—e-vmm V:‘v—p—-—-—r‘r:ﬁ% &2&'——»7 4‘&’7,- v/oé’-m V-—J(/épc.n.t,

/‘br“




FROM:

e i ; -
Room 4=405 ,,, psnisMENT OF FLFCTRICAL ENGINUERING AND COMPUTER SCIENCE |, Strobe Lab

MASSACHUSETTS INSTITUTE OF TECHNOLOGY bﬂ }A(
CAMBRIDGE, MASSACHUSETTS 021139, "—4
)
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TO: Dr. Harold Edgerton/Dr. Michael Jameson V]//
Athens Airport (HOLD FOR PICK UP)
Athens, Greece

SURJECT: The following professional equipment will be used for
a survey in Halieis (Porto Cheli), Greece, as requested by

Dr. Michael Jameson. 1%t will also be used in Venice, Italy.

on a research project for Dr. Antonio Stefanon, Istituto di Bio-
logia del Mare of the Italian national Research Council,

DESCRIPTION OF EQUIPMENT DIMENSIONS POUNDS
1. White metal box - Honda 13"x11"x15" = 39 02

generator : H
1. Black metal box - EPC 20"x25"x 8" = 53 60

1600 sonar recorder )
1. Black suitcase - trans- 29"x17"x12" = 58. 51

ducer, buoys and rolled

paper

2 1I-l 1"

1. Suitcase - supplies, can, 135 x13§ x16 = 43 25

rolled paper and mnisc-

ellanccus items

198 Approx.

NO COMMERCIAL VALUE: Depreciated Value is less than $500.00

The above scientific 1aborat5xy equipment is from the
Massachusetts Institute of Technology, Room 4-405, Strobe Lab,
Cambridge, Massachusette, USA anq ﬁil] be returned to the

same address at the conclusion cf the surveys.

(GENERAT: LICENSE NO. D5-4-9 has been granted by the U. S.

Department of Commerce, Washington, D.C. for the export and

import of this scientific equipment.)
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Notebook # 33

Filming and Separation Record }
|

unmounted photograph(s)
negative strip(s)

| unmounted page(s)
(notes, drawings, letters, etc.)

was/were filmed where originally located between page (> and (37

Item(s) now housed in accompanying folder.
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KODAK Technical Pan Film 2415 (ESTAR-AH Base)

o Black-and-white, panchromatic negative film having extended
red sensitivity.

e Lxtremely fine grain and extremely high resolving power.
e Contrast can be varied with changes in development.

® Dimensionally stable, 0.004-inch (0.10 mm) Esrar-AH Base with
a (.1 density dye that suppresses halation and light piping.

® Good latent image keeping.

o Uselul in photomicrography and other scientific, medical, biolog-
ical, and industrial applications where high-definition photo-
graphic records are required.

e High-quality pictorial results can be obtained with low-contrast
development,

Applications
Kovak Technical Pan Film 2415 (Esrar-AH Base) will be found
useful in photomicrographic and photomacrographic situations in
which conventional fine-grain films (such as Konak Panatomic-X
Film) have insufficient contrast. This film will provide several addi-
tional degrees of contrast for use with unstained specimens, phase
contrast or other contrast-enhancing illumination, or at extreme
magnifications. The film will also be useful in making black-and- |
white title slides, reduced copy negatives from black-and-white or
color originals, and other applications where high resolution, high
contrast, and maximum density are required. In photomicrography,
a light-colored contrast filter such as Kopak Wrartren (}e,alin
Filter No. 11 (yellowish-green) is suggested with most common
histological stains in preference to the stronger filters often employed
with other films (e.g., Kopak Wratten Gelatin Filter No. 58).
In solar flare photography, laser recording, LED recording, and
other applications in which exposures are accomplished with mono-
chromatic light, the spectral sensitivity of this film, which extends
beyond 660 nm, will be appreciated. This film is also appropriate
for lunar and planetary photography.

HANDLING
Load and unload the camera in subdued light.
Rewind the film completely into the magazine before unloading.
Darkroom Handling

Total darkness required. A Kopak Safelight Filter No. 3 (dark
green) in a suitable lamp with a 15-watt bulb can be used for a few
seconds only at 4 feet, after development is hall’ completed.

EXPOSURE

Photomicrography

The following exposure index (EI) values are intended as starting
points for trial exposures to give satisfactory results with meters or
photomicrography equipment having through-the-lens meters of
the ANSI type. Bracketing exposures by half-stop intervals is sug- q.,(

gested for Arst tests, ‘J
Exposure
Dc':.:.";;' Contrast KODAK D“:::"“I Index //'
Index Developer ® o (Tungsten).
Required at 68°F (20°C) ASA-ISO/ DIN

Maximum 2.9 D-19 4 minutes 100/21¢
High 1.7 I)Ii:flt'iirllll‘l.l 8 minutes 100,212
Moderate 1.4 Do | 8minutes | 50/18°

*HC-110 Developer, Dilution F, is prepared by diluting one part stock
solution, mixed according lo package instructions, with 19 parts water,
Dilution F should be mixed fresh and discarded frequently, rather than
replenishod.

Copy Applications

It is recommended that a light source be used on either side of the
copy material and arranged so that the light strikes the material to
be copied at about a 45-degree angle. For originals larger than
11 x 14 inches, four lamps (two on each side) may be needed for
added illumination.

For exposure meters marked for ASA speeds or exposure indexes
and for the development conditions recommended above:
Tungsten—100 (for incident-light readings and for reflected-
light readings from gray card—18-percent
reflectance—at the copyboard).
Tungsten— 20 (for reflected-light readings from matte-white
card—90-percent reflectance—at the copy-

board),

These meter settings are intended as starting points. As an alterna-
tive to using an exposure meter to determine exposures, the follow-
ing examples can be used as starting points to obtain correct expo-

© Eastman Kodak Company, 1979



sure: With two No. 2 photolamps in matte-surfaced reflectors at
about 24 inches from the copyboard, give 1/10 second at f/22,
With two No. 1 photolamps, exposures will be approximately twice
that needed with No. 2 photolamps,

Pictorial Photography

Conventional developers used with this film generally produce con-
trast too high lor normal pictorial photography. An experimental
developer formulation, POTA, may produce acceptable contrast
for some special applications. The suggested meter setting (for
meters of the ANSI type) for trial exposures for film processed in this
developer in a small tank for 15 minutes at 68°F (20°C) is: 25
(Daylight).

Filter Factors

When a filter is used, determine the normal exposure without the
filter. ‘Then multiply the normal exposure by the filter factor given
below.

EoAx Wit Color of Filter Filler Factor
No. 11 Yellowish-Green 3
Nao. 12 Deep Yellow 1.25
Nao. 13 Dark Yellowish-Green 6.4
No. 25 Red 2
No. 47 Blue 25
No. 58 Green 12.5

PROCESSING PROCEDURE
Procedure for processing in small tanks with spiral reels using agita-
tion at 30-second intervals:

1. Develop to the desired contrast index as specified in the section
on “Exposure.”

2. Rinse at (65 to 70°F (18.5 to 21°C) in Konak Stop Bath SB-1a
for 15 to 30 seconds,

3. Fix at 60 to 70°F (18.5 10 21°C), with frequent agitation,
Kopak Rapid Fixer  —1% to 3 minutes
Kopak Fixer 2 to 4 minutes
Kopak Fixing Bath F-5-—-2 to 4 minutes

4. Wash in clear, running water at 65 to 70°F (18.5 to 21°C) for
5 to 15 minutes,

To save time and conserve water, use Kopak Hypo Clearing
Agent, Rinse the fixed film in running water for 15 seconds. Next
bathe the film in Konak Hypo Clearing Agent for 30 seconds with
agitation, Then wash the film for | minute in running water at 65 to
TOUF (185 to 21°CY), allowing at least one change of water during
this time.

5. Dry in a dust-fre¢ place,

STORAGE

Store unexposed film at 70°F (21°C) or lower in the original sealed

container. Aging effects are lessened by storing the film at lower

ternperatures. IF film has been refrigerated or lrozen, allow the

package to reach room temperature for 2 to 3 hours before opening.
Store processed film in a cool, dry place.

ADDITIONAL INFORMATION
For technical assistance relating to the exposure or processing of this
film for special applications, write to Scientific and Technical Pho-
tography, Professional and Finishing Markets Division, Eastman
Kodak Company, Rochester, New York 14650,

The Kodak materials described in this publication for use with
Kopak Technical Pan Film 2415 (Estar-AH Base) are avail-
able from those dealers normally supplying Kodak materials.
Equivalent materials may be used if desired.

Notice: This film will be replaced if defective in manufacture, label-
ing, or packaging, even though caused by our negligence or other
fault, Except for such replacement, the sale or any subsequent
handling of this film is without other warranty or liability.

EASTMAN KODAK COMPANY, Rochester, N.Y, 14650
KP 75894 10-T9 Printed in U.S.A.

Kodak, Estar, Estar-AH, Panatomic-X, D-18, HC-110),
and Wratten are trademarks,




A LITTLE HISTORY ABOUT THE GREAT STONE DAM SITE

The Great Stone Dam Site, now part of the Lawrence Hydroelectric Project, initially consisted of the dam
and the North Canal. It was built in 1845-48 by & small group of private New England individuals, who
formed the Essex Company for the purpose. The dam and the North Canal, paralleling the river on the
north side, were intended to supply water to industries which were expected to be attracted to the area. The
abundance of water could be and was used for both process and power purposes. The founders’
expectations were fulfilled and in 1866 they built the South Canal and its gate house to meet further
industrial expansion requirements. The Essex Company was responsible also for the construction of
navigation locks, bridges and fish passage facilities in that area of the river basin.

The dam, a phenomenon at that time and ever since called, “The Great Stone Dam" was constructed of
huge granite blocks, laid in hydraulic cement, firmly embedded and bolted to the river’s rock bed. The dam,
today still in excellent condition, is 920 feet in length along its crest, which also serves as the spillway, is 35
feet thick at its base and 13 feet wide at its crest and averages 35 feet in height. Wooden flashboards
supported by steel pins along the crest provide an extra 4-5 feet of storage and head above the dam.

As was envisioned by these farsighted men, the abundance of low cost water for process and power
purposes made Lawrence into a major industrial city, by 1900 the world's leading textile center, also leading
this nation in many other ways until the eventual demise of the textile industry in New England in the

second quarter of this century.

To Our Guests:

August 16, 1981, is an occasion for celebration.

here at the Great Stone Dam is formally dedicated. Located on the

Today the Hydroelectric Plant
Il supply to communities the cleanest energy available.

Merrimack River, the powerhouse wi

¢ Great Stone Dam hamessed the river’s forces to provide the

Over one hundred years ago, this sam
foundation for Lawrence’s world-renowned textile industry. Modemn technology has rediscovered a

practical application for the ingenuity of another era.
ced and efficient to be built with American-made

The Lawrence Hydroelectric Project is the most advan
This project is also the largest of its kind in New

equipment in the United States during the last decade.
England in 100 years.

ant houses two bulb-type turbine/generator units, which will produce approximately

The Lawrence Hydroelectric Project will meet the year-

ew England's dependence on foreign oil by an estimated

The hydropower pl
100,000,000 kilowatt hours of electricity yearly.
long needs of 17,000 homes and it will reduce N

7,000,000 gallons a year.
On behalf of EG&G, Inc. and Essex Company, partners in Lawrence Hydroelectric Associates, I thank
you for participating in this historic occasion. We hope you have an enjoyable day.

Sincerely,
Bernard ]. O'ketfe

Chairman of the Board and
Chief Executive Officer — EG&G, Inc.




@fr 225/ 2 39 "'-..‘

WM#%M Zo i _

T TR G bt il Tl iy WX Wi Sy, AL
548 oM 5 1s v AN g PR s A

€ I Wbt |
0ot ""3 0 o 8 m Fr e EP, -/W
Z&%&W(Wuwdm Lol L T _

iy C W LAt a. LPC 1660 pecoLan, o :
M‘?ﬁlfﬂ? Wsalls gk RIL ) dia bl et | o Wﬁi’;"f"ﬂ;‘f !
MKMW M’; 1oz Reefp By ol C2) Iy
W@M wnlre pelgin) o k) O e/ I

/’M—m:cjmz ( sk ) 2k sLlin

_ ErzewnBle 4 B
e Al pon Ao ::[A-a—m?w @,#’MMJ Lt LoesY,
Prer %VM‘«M R M,_.,P 5 Z -
Ak 10 e S ittt Unrns ,a“,“:t el i '/..
Pt rnAnl s oot P2 e e o Lol ] o | D
AR A s Do B ZCiilomy., 29)E Zeplipnnlf o 3 p

M—\.-_M‘(Mf (:;‘f‘;
mw/—»—& ?M-ﬁ,w Lgr ¥ Vo ;Z‘IW"..'
o/__%’v;z\ W honnel b 0 Ban N )2 s
Uen [2ckne &oym 2l tb e /. Ly
?g‘{- i Mﬁe g a ¥/ o 2 2uclon

ity T el
vl d govmnn alidoa it (e llon_

el ﬁl__\imlu,ju.;;j I o O i i T [E7a [ T (e T M T [ s me— B e s




.-'f'”

140 (mf AR A L z’%,«:%-x

Qe leni,
_ )dfu.t—n—»“"\._ m:’«f-”\ Lty srnt Jrs-oy o Jnv"f ¢1%‘/ 2 & de—nw A -

,de‘ L = (- 7‘344.»&/‘ CV'}-«.,: 2 teB o 5/ 6;—"4’9'\"—-{ o~ plegz o ISP 4
én‘t‘-}" 1:—:{7{ ?¢4¢—VHH.-,F i

2 M ,_,u-m.a-wp{' Z;»_J-;&.,';LULO-;, by & J-‘_ Ml" *‘-—#“0{—1.-(.-\{

5f"fwhfw~uwuﬁ-«-w( G,yCéM B

/}g 61-1'«'.&,{ 1,47 ok J2KC BebepcooV yaecN one T"'(--L
F}.)L.'(Gw - M‘\ it ) izl Uy
Yoo 2Bk, ,Hiks wr /7. il at e VoEET e co Ciany
s ) oTin, Podb o L et onlBUN JO Al Hef
Laita g/aw,'fﬁ-w\ = 45‘54 @kl . Ao ol f—*‘"“‘-t_ t’-cv\-i-n—e
x'v-—c-&,,{;j;wg 0 — '{jjfﬂ%

=

20 75 e,
TZle -ﬂ"-jxpw{’aéf%ﬁ*\ S RSP A /o ek
Aoy Ty lo plhn P 7 o2 e lligiznsdsy
Fatinty c.,7 7,6 ST s O O B 5
/j {’M&CL

/(_;u Al p

e ——

' _'_/-.‘-' S Lol | >
{/f/ / Jﬁ‘ﬁ- c‘-é-uv«. /4 "'2/

*Z: " WM\. —
‘ - D THEZ 53

-.7 /] o e ——
Rom &, a2,

= ) il

V7e A ~2y

3/;(2/}44“*- fo-\ /‘-H T et M

b(«.‘(.hm‘g{ ‘)w . Mmﬁjm L‘b Q._{
AM.-/;WI( =1 Z:Z,A FEZ’_(') /g(, r<= :7

S Lonr =104ty Lovo Uy iRl ¥ Hip
At 27 JETF 5,

BFC fboe Taif oubfoni®  Svoirs 4 W\”’f’

S, s, &

1 e B M%W N N el

()ugzéfés’ it Sk, ecd I Mw’zzf 4’:{%70
dorend pliersdmnThay, /}\N P ﬁ/rww "

We M,,Q’&L&kﬂl Wmaﬁﬁfﬁc (6 00 w—-wzb"’w«/f/

B\ G[,m-pe.-




@%Mr4f/%w 0T 45 BEREE:.

LV w«-rﬁ% Cliwnt s o i /"’Z#KV |
éz»{ (2 & Perms A Lm Pltye Loy YOy 2eca ¢}aqﬂy j
f;f\/z{,u&xt“ 2 A brrt ez folamy Tl TErmriak7 Tl |
b = er&ﬁf Aelp Bor iz 1
— —t o~ O
lt G KM . /2 KMz
' — Bk — e

by Blorgogdis. . wolyla e '

N W r el e i Ihewzene /‘}Mﬁ.ﬁ
| ﬁw{f@%@&ﬁuwfﬁw, s wwdﬂ-& %/
Fron Irrepin aned %w%. £ AR e e
/ LY e Lo,
//Wff P 7

J}"/?.KH‘Z.%“,.,,&. n—-u—:.ﬁu-c:ﬁ/‘a% A

M\ Tt o dla i MMM Vggo o e hon

/
X

T
5675 5677 o2 S5f m |

(2 K#2z W:—%




(1 142

St o7

TN
q‘{ MW'&“WM%W‘% o sisid b Wviddiny

W’oap,&w"—m B ilorA, 745 aXf 725 s W F& e shaslaln

/U : Hf grrszk . Theen. . Walhesr-oyy /85 //)n\..--w-ﬂ( /oa..
Wity EACRNET R FOLBYT7 2250 Barrnindl,

WW M—&Wu{ - X
Ay thionds o conBrgllad vetliebte,,
oA Zeek WW-’” Tl wmT A
Aetd ﬂ-"—/w Mﬁ:m,@%«/_,
P Saedle K lp |

Wonl Wit Ayl aet fomn /et

AT AVPRNGPBRE g )L—JO%

é’m%ﬁ% Mir ¢ M"*J\_ /.Sn_g-go 'm_r
P20 I I O I ) 8 ) za%ﬂn,&@;ﬂz@ﬁ-,ﬁ

MWJ@%M M"dé@ﬂu—.@

A R R
M- M‘L—Coc:e ,/,.-3.—,74‘{,( i MWWI

I Sy B Bl fom L llgp ¥ timi Ll oo b e




B | bl |l Tl S ol 143

MZ“CMLWWW,WWM@ 4

MW‘/ 1=
,«o«»@s’a—&{vz,@—a—q&—ef‘a W&%@,
Cr . LRY F afinren A Gt Al Lo '

:L}’ﬂ‘. ¥ 15850
Witnryctlin iz f2r awd fogpitin oy (2t ok, JelFynr
2 [ Err-»“ EEEE 22( /(B‘a_ﬁo Cw)d
oA [ cpprnanTBOs o Bl sl Fo ety
w- WW Wf.;

s ik - #Mﬂofffg ot s 4 WMW |
i fr Mo i, iy S fnfP Bl cof »
M@/MK ' ‘ /eq—w-.fﬁb-._“ﬁ.‘@ f%'-'

¥ il
W{S‘ G5 (OZWW Ui BPc (bov Gyl Ty *i

,14.,.‘,".,%41,,,.; “xs gt A‘:ﬁ/ﬂ-—w%,-«ywn- %f-:-f’avm
T Drsiswnns s pecllivns Willoolt A Ug sieemmne, oy

SEmeey E L EEmE




Jopfolo a7

?\‘/4 g‘;"} et :-E"ﬁ_

v

Tl MZW PP (we .47’75.4..-_,(;

W gt e Mingg Kutell v (E0PC (660
'-’c,im»..{-:z.{;‘:fm-:_f. H aentss ‘-fﬂ.‘,«_ Q?ﬁ;é?;} LH:_.,...,( Ll g™

¢ W.[}zyyvu'-xff? vk < %N’Mﬁ@m Qf; (l-w-(lo. =4
T4 2 3695 . Cont kil 0L e Moo buk 2 2

<7 4
a”""e “L-""‘? M-'ﬁt 1,“-(.‘4._.‘..-,:‘5«-\/7 g~ (.'.g.-—ﬂ'dl_d.&

-’“-e!{}:ir Oy T&_L ,/(2"‘0‘2‘-4( ATy ‘EMJ&J"}

@i 'Z{_L( L"A--vv_,_‘f 3




sptar o | 45
O WA, frnan Tosuidl colley e zﬁ..pM — Bop-elet o

MM 4 P2 Senp il Ae ©ryesn

6/7 RZRT7T™ P70 2y
Telern FETIe~
m Aﬁ’&"—”—k{ \__( )

6/7 84y¥.5770 * 72 ' Y8 ¢

Wallsry, Cainng .p. @D%MWWM o34 yo “‘w
CMM-:) {W'Cf Pt~ 41% %ng{iﬁ_«d

Yl Faiigplner  Fonkides OFnie Gt /‘.‘2..&4..4.,4 (TR L 7)
MM 0} IT  be7 3y gers. ¥ Moz 6y foCore

,,(b, WQMQ,_,A-»;L,{ C:f Nl Y il @,e Mf(‘/‘)-—f)‘/5 ol
/
Gl
/0 ‘)&L‘W.ZW“-Q-ZI ‘TC“‘\—' 7‘@41\——
it S‘/r‘;\‘/’ (j/fzﬂv-é c'y\';é O-i-«-,é‘ XX et 1;4-1../1.-3_

S22 i A,m"ff‘—t

e | s dlonmin| CBudlorian. | 3%
N i

.z'ﬁ:ﬁ-ém.msfxs /- Ll |

MM Y Fsee oKk So, ot Lot Lgdl . !

{,-- :F:..‘..‘.h..{,...‘_.........-.,....... '? ;;_ r":'.#'-___ s £ o

2L \\ " ; s ) ap
g | bs «--g il‘"‘* 2 ’*l‘“"" % ua,-—.;,_\_ﬁ‘&-/v;‘,

/‘
IR o o s s i % o
3 N B 1535 ¢

IJ\-P'// ! ‘ 7 3
; YT £ - % f
- / /‘)ﬂ q"s ‘{\...{, b Tt '.3 M ' ‘
i:;,-: L_ ) - _..,! MM ! é;
,‘} ;‘_nr--. l{“. = et ,,-&j_,_g_‘_‘ " zi“ ’_It__f.f_/f P o e J} epan, Lot _. ‘: Jrtaer t-m/-,'l- \_,‘.'-'-?“ T
Gle o ¥ Boo ' - oy '

— ’M’Jr?—f 1557, | 5‘1{
HI /05 an MMVL. te ‘e L 3276

i %5‘-/%/@&3 wﬁi@ﬁyf“‘- |



1144 Jpplesarr

I_...H;». R I (O B v B g R
W gt el Cber® o v rgkr
i fatdtoctr, |t snordes b @ Bty @luesbsbir=

i € bk 27
Tk 2 3656 . ContlWal o€L e Lo bk 2
g | ettt | G2 | LR rtr e (ot B
ML A _ e rtneloin  plioseh, e Fifroeel @b Ty

Anin ok,
Lrood

'7‘5@%4 BPC 16 00 hn TN /2 K¢ st

oo Hpreciat Sirin frrbo e
g -3 M?Mw (0 #horina,

G ~8 B AP Supp

Q-+ Fl- efoon_. arl srrak .

T
|

|




il e I 00 O S O 1%5

MMW« B2 Senpil A ©ryas
6r7 =im "ov. B o
Tefen qvv;“

617 8C¥.§770 ° 22 ' Y8 ¢

Waklsr), Cainag ,.p. @,b.fadu%%wﬁw* e3dyo | e,
W M; PABANPP R S Hat, wa&&éw

fal Fuigplniar.  Fonhihes OFiie Coup, Hulleis/a 4 (ﬁwfﬁz«;/)
MM 0)s /T Gr7 3yo g7/, af?ﬁ#«..? 8 o

26771 S Tt Slog oo e (G290
Ao foke, |, s T f° 6 L Ny e, @,,ewu«,/g_u:/s T bt S
/,._,/M
/6 - ploiong’B KU
aateh 402 J’ﬁmﬁcﬁ'}f Ak Xbeirn! Lawfp,

2 L2 A< oA

205 frlvin aie ¥ XS heelan, !
& e, T By 1B, i, DKSD, | ol lnddad !

(pe— A, XTI P
2.0 ¢ \ J " 5’6:‘;:“‘ :
e 1 Q’_—:‘t—_% &/v‘f
\ PR o3 ] (SR [
S e
_ /f 70 Gadg D) 3 3 | W
=T e e l Sl | | | A‘
Aannsla x..«fd-'}:d.« 4 de//'“"' 5 ?h 2 o ﬂ* “tow "‘*‘»/*\A?" | .
6l ot !0“0 — | . 5(:._4(9’ .
ettt 29 1557,

@&W W&@"&M;jg.-j‘, Mm»&.}
%WMM e | 2 3?;5 } ﬁ( ‘@%&




p 4R

R g S s s B b bt o Wt
: --:3- ¥, s e g wd LR YRR

wag ET T ;,:.--:xa‘#'.‘yﬁa:v-.
' 20,

ocr X 175/

ot 5 B e S e b

L S e e




G, B i sin o o 2N by foo il o Tonr(| (50 P
el MM;WI75—7,




L 4
Tt 2V,

é (L2

g




P, Bl sr o GOV Uy Lyl for o §oO
e Y4 MM;W!7§7,




= ':’:—:"} e

[ P AT R "

«-‘1“0—-”"”\ -'E 0 il b L,,,..,,.* -

"I

\Tv et ! ,—- % ,d‘—.h-wmf-.# wr)( AT

(f.r\»‘fz Tl A

_ ( 2 e~
7%4;%@/ Py, )
o7t







% |
k)

SRS PES. S S ——
= o x = .

E——

- /I‘

148 | | Bedoter ot 1297 Klenp Dot

g/ﬁc"“’ g 4-,{/&‘—»14-’% Al fl’"‘ Mﬁ.-.(ﬂ, “'?:L'ny P |
Argv‘-/‘/s {Mw-;, /‘pwv:—veﬁ/f’ﬂf)ﬁ&ym /{,"‘f,w—pa-r\,

éd?”/”)’ !H ; Lol (%ﬁ_’/’w 'E g

MelbrniaT a3l 7 forrus
_2-1‘9-4—‘1 '3;1/__"?‘:?_?_" ,t,-,"'f?bb y wmd{ﬂgm - R

JWW To esnt 57 catite B C‘fq

M arg A ) a0 ﬂo—-'z-“‘r ‘ Zewer Cé‘-( Cram—boiq e d ”“;“-“‘t@
=1 e ’ ) e /;
l’£\_{ M4“4’-’€:|ﬂ-‘-r\ { {/0 fﬂ@ﬁ) é.u..‘--}'. Pt é@"w [ PTG S e T & ‘ZL‘#

Aomvishvan, SRl P T vl p i D
;r,f?ww&,uaf (f*;{?u"zom prrsel (o Jodoe geoele l Dy .43-:./%\4.«__ A,
_Henner Clorn ¥ 4»1?,« A ey M%'wwbwt - ,Rt&v& lee Cop g
Bl e siipren
@ gepo~f ‘.}_,Mpfifurz(:' y VA4 __(:.-?zc.ﬁf; peahe b Lomeat el
‘-irgféwy— é,»);.,_,( (4{44‘5% P 41_?/5_‘“___' M//'fé'wp7 Lu—;ﬂ(j
iy ﬂ;_wv‘u;cx, ot Bt ltan, T | i il
Herrenils cont oo Elpn. ., &_43’ )‘2--:/’2 Poi-e. | Oy
-"EJ';VM'V_‘(JM z‘f'Z‘M,EL«-—g,@—f‘ alogape Uap Collpy
gk {/tl,—,vw.,‘( o s/wxcc_ 2l -l K ‘,,-.ic.ﬂr.-““"i-:’7
ot k| Lot g AP, ) i el S o
bopek M. k...)F : ;L/ 2 tly .J'L'L/J'Zf?.:% '/{,f “ v'z-u—:—7 p "ZELJ-V\
T pan eliin— o p oot A,( /méw SRS R
Avia kR Bgina g i (Frenln ag 76 JH N Con, ) mevy
& ﬂ@ rihe s~ glgorRRet Lo . Of prrizthe o a2
-"’“""-“-fv‘u'é? 97’ W«:{; Lerme ¥, %"M.:_%i( = AT I
AN o et }%J-szu&mﬁ b Tls M——rj Comn fzeile
c,rwxe'v—f,; - 7 o i cmaeR e gania e | Al
. /ﬁrww canf) (77—2‘-*/?-4—-& Py '/fxﬁvij,-# Syt )




149

/é *“"Iﬂjf-‘—ﬁ(\
A A
Spilllesy wan

. {rw kl(-g,k_(

Z"'if;.zcr s e () af QJ—(
f;‘-rzw'uj s e
iR arst r-m,f.;‘,,m,}‘

..,-"1 t‘fr,-a/:ye. 22 P 'Zt,’z,p;
7 71415"-1"!-'\ S T . L e AT A Coi oy |
By e LA | i HC ) Ssrtr conl o ceaid,

Je s 20 /mw—'- Z{,{,Q Soo /29-;4,‘.,‘_1(5'

frov bt cops Load {’ﬁ A ”"""*"'a i, K27,

1
o

/;.-W.TCE ﬁ /9)'5{ .-/)My;—? 2 a w "fn 3 ﬁp‘ﬁ’*f‘*‘!‘ﬁ‘d")‘
,d( W—-‘T‘: Ca{ f'l:t— -Z‘-j'r-‘—*"‘:d '( f,,;r'\- e " -67 -M l( /ﬂb/--ét e .%”Z’ ﬁﬁ”-{‘ﬂ{(j ’J"‘»’-w(—”
s o i B 5

Jio tm oty (99. b Jpy Sp8r 4 e
#{135!.:.‘.{ Wrwo £ )0 & P55 2eg [Bpalr~ G Ll ey
Tty e benbllian s ok UL G iR i Pog it

Ha e

Dosiinof o -alor fozctn fpaih it frr atllosllls byt
See /«;/ (338 7'{6«-‘-‘« WM&S;&

Design, soidls Drom , o lars, 2gy L T

WO IS (oY FRNT SYSTEPS] SR TP A [SPYSI) R Sz IR o e "::_'::‘I:E;f_'rﬁ..:':‘_"?t‘ T, R S0 g A m-*‘ = P

JM;&A‘:.-:- C,K' = KR‘% |
.2../,7} 1 3#. 1

R

f . |
@ —ﬁT ;ﬂm. Mm;&qz‘«@ .?fan. ;



me/'—/ﬁf

Vm% ot ol

students?

Well, there’s the EG&G building which is
going to get started this fall. [Connected to building 38], its
facilities will include a large 325 student lecture hall with
computerized rear-video display for use in teaching large
core subjects, four classrooms of approximately 30 students
cach, an extension of the Sth floor lab for use in teaching |
6.004 when it eventually becomes a core course, and a large
furnished conference room similar to the Bush Room. The
carlicst we can expect to sce the completion of this
building would be fall 1982.
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Well, there’s the EG&G building which is
going to get started this fall. [Connccted to building 18], its
facilities will include a large 325 student lecture hall with

students?

computerized rear-video display for use in teaching large -

core subjects, four classrooms of approximately 30 students

cach, an extension of the 5th floor lab for use in teaching -

6.004 when it eventually becomes a core COUTsE, and a large
furnished conference room similar to the Bush Room. The
carlicst we can expect to see the completion of fhis
building would be fall 1982.
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students?
well, there’s the EG&G building which is

going to get started this fall, [Connected to building 38], its
facilities will include a large 325 student lecture hall with

computerized rear-video display for use in teaching large oo w0

core subjects, four classrooms of approximately 30 students
cach, an extension of the 5th floor lab for use in teaching %
6.004 when it eventually becomes a core cOUTse, and alarge |

furnished conference room sim ilar to the Bush Room. The
carlicst we can expect o sce the completion of this
building would be fall 1982,
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Well, there's the EG&G building which is
going to get started this fall. [Connected to building 38, its
facilities will include a large 325 student lecture hall with

siudents?
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computerized rear-video display for use in tcaching large

core subjects, four classrooms of ap
cach, an extension of
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carlicst we can cxpect 10 5C€ th
puilding would be fall 1982,
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students?
well, there’s the EG&G building which is

going to get started this fall. [Connected to building 18], its
facilities will include a large 325 student lecture hall with

computerized rear-video display for use In teaching large =
core subjects, four classrooms of approximately 30 students

cach. an extension of the Sth floor lab for use in teaching *

6.004 when it eventually becomes a core course, and a large
furnished conference room similar to the Bush Room. The
carlicst we can expect 10 5c¢€ the completion of this
building would be fall 1982.
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