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TECENIQUES IN RIGH-SPEED PHOT(GRAPHY AND VIDBOGRAPHY

Dr. Harold E. Kgerton

: Nassachusetts Institute of Technology June, 1988
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Notebook # 36

Filming and Separation Record

unmounted photograph(s)
negative strip(s)

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

was/were filmed where originally located between page and
inside front cover

Item(s) now housed in accompanying folder.
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6.163: Strobes, Strobes, and More Strobes
2-5-4.5
Lecturer: C. Miller Next Term: C. Miller
Prerequisites: Some knowledge of photography and basic electronics Evaluated: Fall 88
Difficulty: 3.3/10 Pace: 3.6/7
Lecturer’s Rating: 5.8/7 Overall Rating: 5.8/7

This is a laboratory course which teaches the fundamentals of Doc Edgerton’s legendary strobe
photography. Lectures were designed to provide a background for laboratory work, but were t00
disorganized and could have been more informative, Although Professor Miller's lectures wandered a lot,
he was friendly and supportive throughout the term. Readings weren't assigned and many students felt
no urge to read them. Those who did read the text considered it comprehensive and informative, but
thought it read too much like an "EG&G strobe catalog”. Some basic 6.002 circuit knowledge is the only
real prereq for the class.

Most students spent about 4 hours per experiment in the lab with about 3 more hours for write-up.
Labs went quickly since they were fun and "idiot proof*. Although much of the lab equipment looks
archaic, it does the job just fine; facilities were accessible (keys could be checked out) and lab hours were
sufficient. Some students would like to see more color and motion picture photography covered in the
course. TA's Brian Leibowitz and Jeff Applebaum were both praised as being especially helpful,
available, and friendly. Brian and Jeff knew how to make things work in the lab and had as much fun as
the students.

"This is the best class | have ever taken."
“A nice breather from the hell a course six class usually is! They CARE about you!"
"Kick it hard enough and it usually works."

“There's not enough material for the termn, so we get to watch movies of things exploding
.. which is good."

Page 30 14th Underground Gulde to Course VI Fall 1988
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6.161: Modern Optics Project Laboratory
2-69

Lecturer: C. Warde Next Term: Not Offered
Prerequisites: 6.003, 6.013, 6.014 Evaluated: Fall 88
Difficulty: 4.6/10 Pace: 4.2/7
Lecturer’s Rating: 4.7/1 Overall Rating: 5.4/7

The class is a survey of basic principles in optics -- Fourier optics, lasers, fiber optics,
interference, etc. It covers a lot of material and moves rapidly.

Professor Warde's lectures were pertinent to the labs but were rather dull and at times difficult to
follow. Both Chris Eugster and Xavier Douwes were extremely helpful and friendly TA's.

The class notes were unclear, poorly put together, and contained errors. There were too many
supplementary text books (Yariv, Hecht, etc.), some of which were very advanced.

The labs were quite good and only took about five hours each, but the writeups for each lab took
approximately ten hours.

The lab equipment was adequate but quite antiquated and sometimes unreliable; in some cases
more equipment (eg. more lenses) would have aided labs.

“Anyone who wants a good theoretical and practical exposure to optics should take it.”
“I hate Yariv."

“Pretransistor equipment is getting a little old."

“The equipment was better than 6.002 and 6.003.”

Page 29 14th Underground Guide to Course VI Fall 1988
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SOME USEFUL EQUA TIO?/”

. B

7

o A 9

_ o
For continuous light: A% = i-t-é% A=f/stop
i=ft.Cd =
For strobe illumination: G.N. = A.d Cd=candela
BCPS %% t=seconds
s=ASA
ggrriﬁféggiggr Aa _ Acalculatgg G.N.=guide number
Bt ' “lens T 1 + M = S ;
d=lamp-subject in ft
Nagnitiontions M = image size _ ‘2 BCPS=beam candlepower sec

subject size b ) M=image magnification
R=reflector factor

T=flash duration-sec
F = focal length

Beam candlepower sec: BCPS = R+ Cd+T

For strobe flash: Candela sec = Cpeak"z a, = iens—to—subject dist.
- a = - -1 1 |
- Lens ‘equationi—t— + —=— = _:_ 2 ens-to-film dist ‘
= al a2 F ‘
Input energy: E = %-C-Vz E=watteseconds or
joules
candela sec C=capacitance farads

Lamp efficacy: € = watt sec V=volts

Convev51on of energyv to.

light (1€ €4 us.zally)

Area illumination - Exposure (E)

Q

Em = Jeot = CES in meter-candle-sec if
d d is in meters (This is
the inverse sguare law,

don't break it !)

Speed of photographic negative materials

- Sradd = 8§ = qéﬁ for density of 0.1
X m above base + fog
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v A -*fqou'can_ keep your head when all about you' =
) J . “Are Tosing theirs and blaming it on you; -7
S2OF you can trusk yourself when all men doubt you,

A But wmake allowance for their doubting too:
9F your can wait and not be fired by waiting
2 - Or being . lied abuut, don't de;j{ in-ttes.” :
2Or being hai'?.::i cdon't Jive way o lmhng“‘ ooy
o And yet donit leok too good, nor fallz too Wise; <

Ll L
e~

(J\( yois can dream-and 1ot nuake drearss your master;”
- 7. GF you can thisle-and not make thoughis your-aim, - (f]
9 yoir-can meel with Tvinmph and Disaster. - .
. And treat those two imposters just th- same:
9f you can bear to hear the truily yowlyve spolkeny . -
- Twisted by knaves {o make a t".p for fools;
- Or walch the things you gave your Iliﬁa 10, brcken,
- And stoop and build em up with worn-out tools; |

g{‘ you can make one heap of all your winuings
T Ang visk it on one e of pilch-and ~toss,
And tose, and start again st your beginsings
. And wever breathe a we 4" about fjowr loss:
- 9f you can force your hea: - and nerve and sinew
o To serve your turn long after they are gone,
Audl o hold. on. whien there is rothing in you -
-, Except the Will whicls gays to them: “llold on!”

‘ g{ you ‘can falle with crowds and keep your viilu,
Or walk with Gngs~nor lose the commont jouch,
9f weither foes nor loving friencls can lunk you,
gf il men_count with you, but none foo niuch:
Jf you can fill the unforgiving minute
- With sixty seconds’ worth of distance run,
Yours is the €arth and everything thats in it,

g And-wihich is more~youll be a"Man, my son! |
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s -[gou'cau. leeep your head when all about you'

il - “Ave losing theirs and blaming it on you: - .
C2OF yow can trust yourself whesn all men doubt you,

o Byt make allowance for their doubting foo:
C9F you can wait and not be tired by waiting, -

LG being diedd about, don'hs Geal hyttest™ o

:Or being hated dont give way fo hating,

o And yeb dortt look too good, nor fallz foo wise:

G you can thinle-aud not make thouglts your aim, -
9 yorr-can meel with Teinmph and Disaster. |
 had treat those two impostors just th same:
9f you can bear to hear the truih wistve spoken
 Twisted by knaves 1o make a1 p for fools; |
©Or watch the things you gave your life o, biolen,

g{ oy can dreasn~and nob make dveants your mastor;

- And stoop and build e up with wom-out tools; "\t

gf you can make one heap of all wowr winnings
O 2 T An visk it one one turn of piichi-and ~togs,
And 1ose, and start again at your beginsings
.. Aund wever breathe a we 4 about tyour loss:
= 9f you can forece your hea: - and nerve and sinew
5 o serve your turn fong after they are gone,
Aud so hold. on. when there is nothing i younw
. Except the Will whicls says {0 them : “Told on!"
: (J-f yoircan falle with erowds and keep your virlie——
Oy walle with Wings~nor lose the common foucl,
9t neither foos nor loving friends can it you,
E all men_count with gou, but none foo niuch:
-~ IF you can fill the unforgiving ninute
- With sixty seconds’ worth of distance run,
burs is the arth aud everything thats in it,
7 And-whieh 15 more-youll be a”Man, miy son!
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LECTURE_SCHEDULE }J foul®ll |
MONDAY, JUNE 16 ___ (Bush Room, 10-105) 1
Ty
8:30 Welcoming remarks, and program introduction Miller (30) _
‘J 9:00 Generation and uses of strobe light Edgerton (45) - |
9: 45 % % % COFFEE BREAK * X X (15)
10:00 Light and photographic formulas Miller (30)
10:30 Schlieren photography sty 1y Vandiver (30)
11:00 High-speed videography (I) Qs GrsrtoMiller (80)
x % % LUNCH BREAK 12:00 TO 1:00 * X X (60) 1
1:00 High-speed videography (II) . Miller (15)
1:15 The Spin Physics systems Pike (30)
1:45 Applications of high-speed photography in industry Quinn " (45)
‘0:30 Pulsed laser lighting for videography/photography Saunders “°£%30)
3:00 % % * SNACK BREAK * X X (15)
3:15 Ballistic photography Edgerton (45 )
4:00 Multiple image photography, Synchronization & Miller (60)
delay techniques, Instrumentation problems
WEDNESDAY, JUNE_18 (Bush_Room, 10-105)
8:30 Rotating Prism cameras Shoberg (45)
9:15 High-speed strobo-silhouette micrography Edgerton (30)—
9:45 x x % COFFEE BREAK * X X (15)
10:00 Continuous lighting for high-speed photography Lemons (60)
11:00 Intermittent motion cameras . 0’ Connell (30)
11:30 Film considerations for high-speed photography Quinn (45)
x % x LUNCH BREAK - 12:15 TO 1:15 * * X (60)
1:15 Data sxtraction from photographic records (I) Walton (75)
2:30 Application to explosives in the field (II) Chiappetta (60)
3130 * x % SNACK BREAK * X% X (15)
3:45 Sensitometry and densitometry Wyckof £ (60)
4:45 The image converter ultra-high-speed camera Owren (45)
FRIDAY, JUNE_ 20 (Bush_Room, 10-105)
8:30 Review of students’ results , Staff (30)
9:00 Strobe lighting for time lapse photography (Movi¢s Edgerton (45)—
9:45 X X % % %X COFFEE BREAK * * X X X (15)
10:00 New methods for simplified lens evaluation Howland (45)
10:45 Review of students’ results Staff (30)

11:15 Feedback session, closing remarks Staff (30)




Massachusetts Institute of Technology

Office of the Summer Session

Special Summer Program 6.51s

HIGH-SPEED PHOTOGRAPHY AND VIDEOGRAPHY

June 16 through June 20, 1986

Roster of Registrants

Mr, Michael E. Barnette

U.S. Army Human Engineering
Lab., Photo Dept.

ATTN: SLCHE-ST (Barnette)

Bldg. 459

APG, MD 21005-5001

Mr, Gary L. Bays
U.S. Air Force
ASD/DPCT

WPAFB, OH 45433

Mr, William Bishop
University of New Mexico
Campus P.0. Box 25
Albuquerque, NM 87131

Mr. Reuben L. Boarman
Boarman, Inc.

3309 Gill Street
Dallas, TX 75227

Mr. Alan H. Boyer
Marken Corp.

150 Congress Street
Keene, NH 03431

Mr, Keith D, Buckley
Goodyear Technical Ctr,
Akron, OH 44316

Mr, George T. Carpluk

Lawrence Livermore National Lab.
Box 808, East Avenue

Livermore, CA 94550

Mr. B. Michael Ciosek
E.I. Du Pont de Nemours

& Co,, Ltd.
Engineering Test Ctr.
Wilmington, DE 19898-7104

Mr. Alan J. Corzine
Olin Corp.

Winchester Div,

Bldg. T-189

Shamrock Street

E. Alton, IL 62024-1174

Ms. Katy Creel ([[s¥«
USA-ARDEC

SMCAR-MSA~P

Dover, NJ 07801-5001

Mr, Manuel Davila
University of New Mexico
Campus P.0. Box 25
Albuquerque, NM 87131

Mr. Richard T. Gibson
Test & Evaluation
Directorate
U.S. Army Missile Lab.
Redstone Arsenal, AL 35898-5250

Ms. Sharon M, Graybeal

E.I. Du Pont de Nemours
& Colsy Litd,

101 Beach Street

Wilmington, DE 19898

Ms. Elizabeth A. Harris
Philip Morris

P.0. Box 26603
Richmond, VA 23261

Mr, Calvin L. Holser
Chrysler Corp.

Chelsea Proving Grounds
Chelsea, MI 48118

Mr. James R. Hunter
Lawrence Livermore National Lab.
P.0, Box 808, L-346
Livermore, CA 94550
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unmounted photograph(s)
negative strip(s)
| unmounted page(s)

(notes, drawings, letters, etc.)

was/were filmed where originally located between page o and
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Item(s) now housed in accompanying folder.




Massachusetts Institute of Technology

Techniques in High-Speed

Photography and Videography

For continuous light: Az = i-t-Eﬁ

For strobe illumination: G.N. = Aed
- .j BCPS E'(—)-
[
Correction for A
magnification: Ay o = c?liuéateq

image size
subject €ize

Magnification: M =
Beam candlepower sec: BCPS = R.Cd+T

For strobe flash: Candela sec = cpeak"z

g 8!

A=f/stop

i=ft.Cd -
Cd=candela

=gceconds

s=ASA

G.N.=guide number
d=lamp-subject in ft

BCPS=beam candlepower sec

M=image magnification
R=reflector factor
T =flash duration—sec

Input energys E = %-C-Vz

candela gec
watt sec

Lamp efficacy: @, =

E=watt-seconds or
joules

C=capacitance farads
V=volts

Conversion of energy to.
light (1€ &4 usually)

Area illumination - Exposure (E)

_ win o OPS
B~ Dot

Speed of photographic negative materials

= 0,8
Speed = 5, = 3~

m

in meter-candle-sec if

'd is in meters (This is
the inverse _sguare law,
don't break it !)

for density of 0.1
above base + fog
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Special Summer Program 6.51s

Mr. Garland R. Janney
Photo Optical Test Branch
APG, MD 21005

Mr. Richard A. Keith
Naval Weapons Ctr.
Code 6214

China Lake, CA 93555

Mr. Robert E. Lee

Lawrence Livermore National Lab.
P.0. Box 808, L-153

Livermore, CA 94550

Mr. Michael J. Libecap
U.S. Air Force
ASD/DPCT

WPAFB, OH 45433

Mr. Louis H. Libin
NBC

30 Rockefeller Plaza
New York, NY 10112

Mr. Lynn E. Maclary

U.S. Army Ballistic Research
Lab.

ATTN: SLCBR-TB-P

APG, MD 21005-5066

Mr. Mark E. Mammele
Atlas Powder Co.
Reynolds Road
Tamaqua, PA 18252

Mr. Gerald L. McCurdy

Vought Aerosapce &
Defense Co.

MS MSF-12

P.0. Box 225907

Dallas, TX 75265

Dr. Guy D. McDonald
Johnson Controls, Inc.
5757 N. Green Bay Avenue
Milwaukee, WI 53201

Mr. David B. O'Connor

Lawrence Livermore National Lab.
P.0. Box 808, L-874

Livemore, CA 94550

Mr., Rodney N. Owenby
Sandia National Labs.
P.0. Box 5800, Div, 7132
Albuquerque, NM 87185

Mr. Barrie R. Perilla
Pennsylvania Power & Light Co.
1321 N. Plymouth St.
Allentown, PA 18103

Mr. Guido W. Politano
Delco Remy

2401 Columbus Avenue
Anderson, IN 46018

Mr. William R. Richardson
NASA Lewis Research Ctr,
MS 5-2

21000 Brookpart Road
Cleveland, OH 44135

Mr. Jack R. Seath
Canadian Forces
CFB Cold Lake
Medley, Alberta
CANADA TOA 2MO

Mr. Jerry J. Seitz

Los Alamos National Labs.
P.0. Box 1663

Los Alamos, NM 87545

Mr, Mustafa Stationwala
Pulp & Paper Research

Institute of Canada
570 St. John's Blvd.
Pointe Claire, Quebec
CANADA H9R 3J9

Mr. Jerome H. Stofletch
Sandia National Labs.
P.0. Box 5800, Div. 7132
Albuquerque, NM 87185

Mr. Jonathan E. Warwick

U.S. Army Corps of Engineers
(W.E.S.)

P.0. Box 631

Vicksburg, MS 39180-0631
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Special Summer Program 6.51s

Mr. Garland R. Janney
Photo Optical Test Branch
APG, MD 21005

Mr. Richard A. Keith
Naval Weapons Ctr.
Code 6214

China Lake, CA 93555

Mr. Robert E. Lee

Lawrence Livermore National Lab.
P,0., Box 808, L-153

Livermore, CA 94550

Mr, Michael J. Libecap
U.S. Air Force
ASD/DPCT

WPAFB, OH 45433

Mr. Louis H. Libin
NBC

30 Rockefeller Plaza
New York, NY 10112

Mr. Lynn E. Maclary

U.S. Army Ballistic Research
Lab.

ATTN: SLCBR-TB-P

APG, MD 21005-5066

Mr. Mark E. Mammele
Atlas Powder Co.
Reynolds Road
Tamaqua, PA 18252

Mr. Gerald L. McCurdy

Vought Aerosapce &
Defense Co.
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P.0. Box 225907
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Sandia National Labs.
P.0. Box 5800, Div, 7132
Albuquerque, NM 87185
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Pennsylvania Power & Light Co.
1321 N. Plymouth St.
Allentown, PA 18103

Mr. Guido W. Politano
Delco Remy

2401 Columbus Avenue
Anderson, IN 46018

Mr. William R. Richardson
NASA Lewis Research Ctr.
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21000 Brookpart Road
Cleveland, OH 44135
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Canadian Forces
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Medley, Alberta
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P.O. Box 1663
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Institute of Canada
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Special Summer Program 6,51s

M

James H. Westendorf

Naval Surface Weapons Ctr.
Dahlgren, VA 22448

Mr., Thomas A. Wynne
Caltech/MS 111-115
Jet Propulsion Lab.

Pasadena, CA 91109

,QL’1£~¢ZZLv»»'LL

/vab¢on54:‘Z$ 1

s

(“
[\ %
'7]'1.

Mr. Drew D. Erickson
Worcester Poly Tech Institute
Dept. of ME

Worcester, MA 01609

Mr. Allen Latham, Jr.
Haemonetics Corp.
400 Wood Rd.
Braintree, MA 02184

Mr. John A. Saccoccio

U.S. Army Materials Tech. Lab
Arsenal St,

Watertown, MA 02172
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HAROLD E.

Fri
Mon

Wed

Thu

Fri

Apr

EDGERTON (SCHEDULE FROM April 11 to August 11, 1986) %ﬁ

ikl
14

16

17
18

19
21

22

23
25
26
28

umos W

10
1har
L2
1LE,
14

15
16
18
19
20
21
25

| | | L _
”("J Ipf,.,w- _.l,-.‘_‘_._.i’ —f'ﬁ‘t‘l }A"{“aéﬁf‘:[‘ L‘) i = , I

i i 2
JH:‘:_j?f’

Burton Corner Dorm, 5-7pm

NE Aquarium, 12:30pm meeting
Bruce Dale, National Geographic Society (14, 15 & 16th)

MaryLoou Dixon arrives, 2pm
Faculty Meeting, Edgerton Award to Jeff Lang, Dept. EECS,3:15pm

MaryAnne & Rosemary Hubbard arrive

Angela Conley & student (adm. office) photo interview, 3pm, x4791
Channel 4, Edgerton & Germeshausen, 8pm

Bob & Nina Edgerton arrive

MarylLou's birthday
Estelle Jussin, writer from Abrams Publlcatlon, 10:30 to 12 noon
Erla Zwingle - staying at the Hyatt (Home # in NYC 212-679-8192)

EG&G, Inc. Annual meeting, starts at 10:30am (Marriott, 110 Huntington Av.)
Erla Swingle to interview you at MIT, 2:30pm

Museum of Sci., Trustees Meeting, 4:30pm

MIT Museum, Opening receiption of Swiss exhibit, 5-7pm

leave for Hickory, NC

dinner

Open house, Hickory lunch (Maybe)

Hickory, 4pm ? l

Leave for Nebraska l

Woodbine for Jessie' 100th birthday | l

Return to Boston ‘
|

Council for the Arts at MIT, 11 to 2pm
Medical Apt. with Dr. Wolpow, lpm

The Landers 1 -
WGBH-TV - NOVA with Henry Becton, Pres. of GBH +(Dr. Landers) |

Emeriti Luncheon, 12noon

ISP program, freshpeople, 40 in group, 3 - 5pm lecture, rm. 4-402

Photo exhibit

AMC, 5 Joy St., Boston for Sylvia Gilliman - judge contest, 4pm

Faculty Club, (Prof. Tom Kochan) for Edgerton Award to Jeff Lang, l2noon
Jack Naylor's house, 5:30 for Hamilton Club

Anthony's Pier 4, 12noon (?)
Cliff Williams
Museum of Sci. and the Boston Pops, 5pm

Saxon at 100 Memorial Drive, 7pm

Saxon;s office (5-205) party for J Stratton's 85th birthday, 3pm IS
EE Dept. party at the Museum of Fine Arts, 6-8pm |
EEO a5 lognnMeTang &= e . |
MIT Museum, class of '27 meeting, 12noon / David White x477followed by |
BUMP Seminar @MBL, Rm. 32 Loeb, Woods Hole, 11:30 (45 min. lecture) lunch { |
PEO
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New England Aduarium chalrman Mrs, Joslah Spaulding.
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Enjoying the Aquarium's award reception and dinner are (left) Dr. and Mrs, Harold Edgerton
(he Invented stroboscopic photography and recelved the David B. Stone Award in1982) and
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6.163 STROBE PROJECT LABORATORY - SPRING 1987
ROOM 4-405 2563-4629

PERSONNEL

Dr. Harold E. Edgerton, 100 Memorial Drive, Cambridge, 617-253-
4629, 864-4790

Charles Miller, 116 Bingham Rd., Carlisle, 617-253-4629, 389-7074
Jean Mooney, 27 Birch Rd., Watertown, 924-7124,

Bill MacRoberts, 105 Whidden Ave., Whitman, 617-253-4629, 1-447-
4172

} Tim Brehm, 27 Valentine St., Cambridge, 864-0635,

STUDENTS

Adams, Christopher, MIT - Burton House, Room 333A Cambridge, 5-
8309

¥ “Athow, Jon, MIT - 500 Memorial Dr. Rm 416, Cambridge, 225-8816
Carducci, Elizabeth, 410 Memorial Dr., Room 412B Cambridge, 5-
8345
Dewilde, Darlene, 473 Memorial Dr., Cambridge, 5-7503
Friedman, Joel, MIT - East Campus, 3 Ames St., Wood 514
Cambridge, 5-6544
Goh, Meng-Yong, MIT - McCormick Hall, Room 323 Cambridge, 5-8523
Goykhman, Dmitry, 22 Magazine St., Apt. #7 Cambridge, 491-6396

+JS Halle, Michael, MIT - Senior House, Cambridge, 5-6680 °

— Lee, Janet, MIT - 320 Memorial Dr., McCormick Room 507 Cambridge,
5-8587
Licini, Joyce, MIT - Burton House, Room 254C Cambridge, 5-82863
Lombardi, Chris, 4 Ames St., Cambridge, 5-8655
Long, Gordon, 97 Bay State Rd., Boston, 247-8691
McKenna, Michael, Senior House, Cambridge, 5-6685
Merida, Sofia, 500 Memorial Dr., Cambridge, 5-88138
OConnor,Kevin, ,Kevin,Mr.,19860908,233 Mass.
Ave., ,Cambridge,MA,02139,661-4111,,,6,19870606,Victor Zue,
Parent, 19860522, 351 Mass. Ave. , 02139
Ravese, Mary, 320 Memorial Dr., Cambridge, 5-8582

V= Roberts, Jim, Senior House, R102 Cambridge, 5-6102
Seiden, Alex, 64 Bay State Rd., Boston, 266-2827
Shames, Arlene, MIT - Baker House, Room 334 Cambridge, 5-7334

i Spence, Hartie, 99 Bay State Rd., Boston, 266-7021 ) -
Steinbok, Victor, MIT - Bexley, Room 408 Cambridge, 5-9648
Tam, Javier, 473 Memorial Dr., Cambridge, 5-7502
Underkofler, John, 351 Mass. Ave., Cambridge, 547-4019
Wethers, Kelly, 320 Memorial Dr., Room 406 Cambridge, 5-85486

THESIS_ _STUDENTS

vAthow, John, 500 Memorial Drive, Room 416, Cambridge, 225-8816,
Munson, Kenneth, Baker House, Room 438, Cambridge, 225-7188,
Murgia, Marco, 500 Memorial Dr. - Rm 566, Cambridge, 225-8991,
253-8761
S5isak, Steven, 58 Manchester Rd., ZBT House Brookline, 734-3650,
Wilson, Jenneine, 29 Academy St., Arlington, 643-4544, 253-4048
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VELOCITY: METERS PER SECOND

10

PAPERS, HYDROLOGY—1941

6.1-mm drop
1| 50-mm drop
L~ L
3.92-mm drop
T
1
/ L —| — - 3.0-mm drop
// — T
/| /// ,//
//// e e _— — e — 2 3-mm drop
/ //
,/ / // 1.74-mm d
—=egd A= T .74-mm drop
W=
2.4
/ /_..- | = e e e e e o i e i i [ o i 1.17-mm drop
I/
Broken lines indicate extrapolations

10 11 12 13 14 15 16 17 18 19 20 21

o 1+ 2 3 & 5 8 ¢ & 9
" HEIGHT OF FALL: METERS
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unmounted photograph(s)
negative strip(s)

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

was/were filmed where originally located between page 34 and 35 .

tem(s) now housed in accompanying folder.
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6.163 STROBE PROJECT LABORATORY - FALL, 1986
ROOM 4-405 , 253-4629
PERSONNEL

Dr. Harold E. Edgerton, 100 Memorial Drive, Cambridge, 617-253-
4629, 864-4790

Charles Miller, 116 Bingham Rd., Carlisle, 617-253-4629, 369-7074
Jean Mooney, 27 Birch Rd., Walertown, 924-7124,

Bill MacRoberts, 105 Whidden Ave., Whitman, 617-253-4629, 1-447-
4172

Tim Brehm, 27 Valentine St., Cambridge, 864-0635,

r/{{yp"u-“",‘

STUDENTS — o _slvrinsy

vJeffrey Applebaum, 405 Memorial Drive, Cambridge, 225-9123 f s

- Shawn Brixey, W 1140 Massachusetts Ave., Cambridge, 253-6849 M

-« Brian Callaghan, 405 Bexley Hall, Cambridge, 225-9645 NN

~Cynthia Closkey, 433B Burton, 410 Memorial Drive, Cambridge, 225-
8385

~Michelle Dick, Newhouse b5, 475 Memorial Drive, Cambridge, 22b- §
7636

Aritz Fasse, A-304 Senior House, 4 Ames St., Cambridge, 225-6674 meg

tKenneth Fern, 500 Memorial Drive, Cambridge, 225-8723

—~Mordechai Fester, 15 Portsmouth St., Cambridge, 354-6719 &/

“Nikoletta Fouska, 72 Electric Ave., Somerville, 623-3837 dngecq

v Andrew Gerber, Hayden 512, East Campus, Cambridge, 225-6527 wy1.

~ Corrado Giambalvo, 343 Broadway, Cambridge, 491-1819 CApIA
—Shari Jackson, 500 Memorial Drive, #215, Cambridge, 225-8715 FL
vCarla Kapikian, 362 Memorial Drive, Cambridge, 225-7392 &y
“~Alex Laats, Bexley Hall #309, Cambridge, 225-9639 1A

c~Sonia Leon, Baker #424, Cambridge, 225-7174 i~

L“BHH“B“D&Y——LdQL_Ldmpu%”—H1Y—39+——LambTIdgE__225'33ib M4
v Barbara Sannwald, 500 Memorial Drive, Cambridge, 225-8937 Co Loy,
“~Jinwon Seo, 290 Massuchusetts Ave. #31bh, Cambridge, 225-9689 t7
' Eric Starkman, 3 Ames St., Cambridge, b77-8075 o+
~ Harold Stern, 333-d Burton, 410 Memorial Dr. , Cambridge, 22b- py
8312

~ Andrew Vyrros, Bexley #110B, Cambridge, 225-9610 I
+” Deborah Washington, Burton 141F, Cambridge, 225-8155 Ny
= Jenneine Wilson, 8 Chilton St, Cambridge, ?77?7?7?7?7
~~ Gene Zilberstein, 15 Portsmouth St., Cambridge, ____354-6719 rrh

+ Sherfyl Zucker, 320 Memorial Drive, #528, Cambridge, 225-8608 nap

THESIS STUDENTS
Steve Sisiak, ZBT House, Cambridge, 734-3650
Becky Oh, 576 Next House, Cambridge, 225-8998
John Athow, 500 Memorial Dr.- Room 416, Cambridge, 225-8816
Karl Lindstrom, 500 Memorial Dr.- Room 416, Cambridge, 225-8775
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INTERDEPARTMENTAL

MASSACHUSETTS INSTITUTE OF TECHNOLOGY CAMBRIDGE, MASS. 02139

jrom the officof Prof. Harold Tdgerton December 31, 1986
Room 4-405, x 4629

TO: I.AOP. FOOIU ?_108

SUBJFCT: Schedule for my I.A.P. program

DAY Date Time Place Lecturer i
muesday, January 6, 9 - 1l0am, 4-402 by H. Edgerton |
" " 13, 9 - 10am, 4-402 by H. Edgerton bl

" " 20, 9 - 1l0am, 4-402 by Martin Klein, . ... . . I
Klein Assoc. N.H. 4.

n n 20, 10~ 4pm, Roston* ¥ledin/Fdaerton i

b Harbhor P‘“}.‘v W&- WM i 18

" " 27, 10- 4pm Boston* RGsG, Inc/Fdaerton I
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INTERDEPARTMENTAL . \

MASSACHUSETTS INSTITUTE OF TECHNOLOGY CAMBRIDGE, MASS. 02139

from the oficeo] PTOE, Harold Edgerton December 31, 1986 \
Room 4-405, x 4629

SUBJECT: Schedule for my I.A.P. program

DAY Date Time Place Lecturer
muesday, January 6, 9 - l0am, 4-402 by H. Edgerton
n i 13, 9 - l0am, 4-402 by H. Edgerton
' ’ 20, 9 - l0am, 4-402 by Martin Klein, . ... ...
Klein Assoc. N.H. i
v * 20, 10~ 4pm, Roston* EYein/Fdgerton
: Harbor P‘“‘,ﬂ W pelas
ALl " ¢ 27, 10- 4pm Boston* FG&G, Inc/Edgerton
| Harbhor

%‘. o ik o
ot el i 4 A

. ﬂ L Wk b |l

7 / , i l | l 7
ool o, o [ tog b Lampree |
vt 94 ,]-,;,vz«w B b6 pm oy i e et
"'/ff.f _.hjq?;f_,.c«{u 995'_ C—S - 2 ! m‘“ Y W ] i §
) i) . D95 g | e ﬂq%w
/ 0 g ‘_)ec(v] ﬂu&q 205655 | | i T&-e/«-am&ln .

NeiC Dotz O -2is ™Meis M 5l |

5‘\’l i tz/)\ i (/Jl L_})LL}G-_L(__ % S - LSy 0 -
A?Wﬂ /%(mrc,_q- 2?5/- ?’é’_:f'f/

. \Jﬁo\? 3_6 = |
N OEEE TERMS -Gty 7ay S

DaAneL T CoBRA ... Ru 36615, x32313\6 77,

Somunl Landsberyer s-5546 2y PR
lte . S 003473 3 Ll LT

|4'f"' P F : |

G‘E . | e Lo do _wale | T = :

e, fualae

. n ,_4_,.& 7wl o | I
‘. THL i = - N ,_ s i B :

12 8¢ =124




iaE

)m,’w 1907, N arrst GG =0

5%,,; e o Filly olensd P WRINEL
oty Aty Wiy padrvrbndts D Ly PO e A
oAt m@/@/ a,u o .

ANl [Toray |Pot2 70| A &N

?73‘\-—6
i, A= FOrfrr 8VT SRl . MR o, ST L lerntin Rl .l

JM 2l leg J12.
Sl bovur felsin . BGpa. Kgul
M.
A4 | 1348, /F-«iéu P& }g R0
T Hi S 7% 2—

Y2 /o 733"- %6—7

Tk #1907, Deuil M;M/faéaww P P PP A B WQM(’

PWwMWMMﬁ;%z@M%mM of_|
/‘"‘SMMM W L [EL L4, ppptpman, — Atetas
WA./’/%MM Thiiy wnll e o ?‘%""“‘ﬂ"’"‘“;p“‘*
Y ~sloy Vot Paane Asmir Lt
! TR AN L MWWWM m%-w
%M(@m@ Loty tossinisy of 3 AT udden T, L et

T R I T O T O B T o o e

A

" ——

p—

" ——




_ll_""{_l]]|!|'|"I|l|"f|}l'l[

| q%wmme% B AP %4:51’5&__.__

Ll ol R . 5;4--;? P A Eptine Fidad] | | Gerere W
ol Bag e Gy Lo . F3
//rcj»’ (627, Aats Comtps. Fy-r/930

I L g cane VU, adime.
&"vﬁ

| M |t | }
W%“ﬂ/—‘hﬂ Lo Hher

| St Atemry y At G lont

i /}44.’4&-—*—4 | {

| ordentor § 2lmct e {

| WW%WM i)
%Wﬂ atonet 777&%--.. | i

l. WW/M;"&-M |

| [W4M /3%%»4/% | |
‘Zé»ii’!ﬂ’? Sy /2 3(,.....-m Ly~ Srnt, '] 4

P

hr/:g‘é‘-umu i) N #I?('D”"'“' 3"1/5”4..; ?«%-4/
f.ﬂ

Jicing R | iy Wi | T~ g?W léy\ Vv = J'O‘-'-iP?';
(o L Fapdd WU (60 obip. |
h O 2 - A () 6f| :
| - | G?‘.-:. el el i y W“’
1l x/ﬂg 'ﬁ;/;/laﬂ MzMW | Qf’ 470{5.154' 50? |
! . "5?\.1(:);9.- .'JZCI’;r Ll | — ||
‘“""'*""‘E‘” IS N % eﬁ“hmf O Shamdre| |
| | | | | | | | {‘Q 7 — J‘r;a-nl | | | | l | l | i. !
[ % !'“r bae | O Awiprree = M!m-. o i
| ! | a, lk‘w % aewte o bpsl | || | feely

|| ‘?""‘“5*"“61" F‘nq-"r.ﬂzlvﬁ'ﬂmv e \E df_b;( ) bRl e [ )]




A //MP&W;)OOR,L‘_H
”yi'ém’/ﬂr,

‘)M,q-?//?f?, "Z\/M Q&M f ~ Loy

~

o) Clffur = el Hilly leme? P WRYNAH 7
aL f% iy Wy poctiits 5 Lrevi rC o2t
ot Wl it Capec Gk ¢

Z ¢ Ity e | 2 -"j,‘zt‘__’p MZP . - 6'_:0"’2.'/\__1_

A, = FOr o 81VT G RerTy . MY 5oty S U 2 lengadd Rk ol

JW—- 2, |29 217,
S don—frlin EGpa. gu
Cererry
7)4500\!\ 3{,{3 /S A, P& }s 22463

’ &y /p 736 2—

M.
Y2 4 /o 1902 ’*"M;?@,._’
‘/?“3'“ 'sz{ 977, ;Wf"f;t'!”"‘f/“:ﬁ“w’ At Exrrn o~ Mﬁ/wzuﬁ"_/";ef' Lt J@éf
M A/\r/f&/l.’v)‘"‘\ aL.-/!,«_-fv-«-{.

P‘(fwmwl Co wpiko gere M%M‘-;c ﬂszf‘u‘t-mr%%«;ﬂ %J&m . of
P goilod, LD Lty WSLA MY [BRLG ppatponant, = Brentns

U lgr 4,063 MWWM'M.W%W
| ] | 3] | | | | | | | ' { 1 |

|




J_ (T%”"“::j:“;’:ef“;?:: Lot | G ohat il o Toneigidle
* 2 ! . frﬂpd-gl M/wa/wv(__ygﬂgwu ) | | :.! .
Legud. Dy 57, é”“;“&*ﬁi‘—-" o ILTC5 9 ., 5’.

Ui .- 5l 5 romty A i Gins, arert Wetl SVl e,

///4, ¢ alra, /ﬁdffﬂ Cost?. FY ~r /73U
L I cane U, e
{:"q'b'ﬁ ==

A poeHieod Vol b
MW&}W A 2 |
Ay afte thu [baper ien Zhe

J WM% A e
/2,44/44’»*—‘-.

W/M/vuihm
mew'yﬁmﬁ% %4 L]
%%Wh 5/2-” ke Kepais

e I S SR

MW# T‘ atat (/0 1}'

s p fitrn. DK SO B /2 g 1
( flert of 4T, Vs oretis K el A

7/£*75‘2'77 J?ﬂ/??(/w ME otk

Tp e @t""“ P St Pt

PN L
| 7 ggmub,4;¢uﬁ s

ooy Lamda 2108 M
/U | vv%/am.d_, L
=P @xﬁf&ﬂw b
% ol i | |
X/WS /5 poct. e X Cff 7oﬁzm. 5(,,,;?
| | 1

W"51X;)ﬂp,— .ZCf:r‘
e ¢
M-q, f % a‘aw\/ O}"‘M_H‘

L;Q F ]
@ '
2, % & & 1w &" — L |
. 23)"&?({9,\0‘1‘5):” = O,'?_LP,-_ _ / Bsov . ol

o. .«s‘;.,., I W i 0,315 Sy e JomoN .
r A i FJ’ ... g,.r.- \ gl / wivrio Ay fl-lf__;\'-_b"(, .\f_UaM\r i .If}_.__'I :




Sq,«“" et 3“3»*’“'4 MWW
rgm\ D g d B, . Tpin piuntrrrnl v | Ul
cate b mitd (orbone vms 0)  a¥lberoall!

21 9..7( Z,1of WD L Qs ko *lep.. X A )2 s 2B = //%oﬁ i
D, = AF 5. /2 PK =b. Mﬁ :
I -J--,. /lr“""j‘.

'T"he% !cr(.z»«d—( /ﬁwv (“;"’&3‘/3 fedm| 3P | g } |

% | ] 1 |
| \J bl Ay i

%4#% R B Faypay avend iy Lovly o Ly A1t Lf-m}/‘e""""‘

g MMWWKMfMM%MM

— IM" 4W = y !
%M = %v-u-.,( 5
1] & ";L‘ﬁ"'-" MZ" Aﬂfm
|8l Lo <. m"wmvf ﬂ‘;,k,-.\ 716.01 5}/1‘ W |
1 : ?’a::. OW @‘M\}“lcﬁ'{fg’ %%M A 4 _ﬂ,‘;;_,q“ plre (ort) | ‘/91 1 ove

) é«ﬁmwﬂ‘}ew Ww%ﬁﬂiwvﬁm

Sl Poasdy wrt Maﬂa l}m




[
|
Fae13 577 M7 Y-,

w4
Granam (hedd  (direetor) ofarkody MA 022

AN Snger  (producer) ool {530
%Mr\j ; sk (ﬂ.ssomaﬂ/ Ero&w;r) |

Lraer  (dveche o photy mpkj)
Srulx, lz-?A (so0nd recordist)
Reger Hanpook ( &s';:s’rw Camera)
Dave Unesivplar ﬂan%r)

A '5? 5’0/_53/&&46 eoln. i‘r‘/.? c%a.f’{:é, ivfp ¢,
K i |

Cork IS
. ; ' GT/L’/\_/I '{ é‘t3 X—C Lta P {—*ﬁ/{" M
/\[%7 "\ ) _

é,whyaww«w

2k [T MWW et

| PRNZE" 2P o
[ "L

St e aiat Bt gt B A s ||
@,,&W,&wu{mw
WJ/M/&—-M%WM%

| | MWWMVZJM&\ZW_

Ak araien kT eriiCs Ro )P Wttt n o A prrabm,
Jmﬁi:.t W‘/y %QSMMM conpenwbig o |
W&waw%wryﬁm WMM”“"
LWO/W“/’VM)@MWMMM

%&WW% | (fors Pty

O ¢Ww&mfmwﬂbwdﬂm e I I .

jlb, ‘fbvv?,d“ﬁrj S SR N

_Ur_

il | ,i__ | | | | | | | J | | | |- | + - | t I l I

T el N | [T
g'ﬂ\b UMM }tnﬂwr Qro&uchon Cmgm\% / Po\a,rotfi W’j Il
To Coo
\IJ.0 Qe

Tbnp 577, Lot at B | Mo Moty B () |

/fm}é‘:@"; i 7142 142 | M i
m,t,,,pf.__., ggMWﬂ%mﬁ% | lﬂm 7{!;?:«,|, Crredioy,|




i

BEEEY
;p/{) //,,J(,,.,m MW{M WW i J e WWﬂT} i '
! A Heais At idn i wwg il f l
. g, ol wz&wx/;,uﬂw WVMJ Jaf‘t)"{‘l |
' Py, s - L(JMM%WW Jﬂmww%’f

tr;/r Al i

| J‘:*’z,e P

ﬂ%wghwmkgﬁ MMMW |
céwowwmﬁ,.‘wz @VM)MM |

oo tiap .\ NP SR
@K/A%\, J”/@F""‘b‘:’

/9 Wein, ax UK 5D M/Z&ao)(duv% a¥~C /e,
W%-&—W‘

@%'—Lw.avy-—— KZ,?.’ W’M &AA/Z-/-‘
ff'/éar/;nz_.._{ )5 At WM

ZZ-M | §8T7 oo wesntomst Orvie Qfat /1 ~74 /AJA M%—-—;— |
%Mﬂq mhw% }-@.,.-.« LR wirrr |
%M%M %—q{mg - oAy P

W‘

| @M%'KM"%MW\—W“&‘“
M?&( P A N _
iuTM%MMM—D |
@—aza g2 p 2, me %EM%& RS
} ; | ﬂ f } J| ; 1 |—Jr_ R e T —_—




_,__A_H_.:_.
3

|

e WA g 1 =4 2 |
'J/(-f-)_‘ rn"_ Aty ( th 7 o175 P"‘-"""{ ,(’4. ] /:?.’-’.,_;T',.-_ '

i [tnie | e DB A}zf%é——t‘"(}'—ff}”--‘ | ([ tahge ey ®

ESTHER AND HAROLD EDGERTON, TRIP TO FLORIDA, FEBRUARY/MARCH 1987 (617-864-4790)
*(MARY LOU DIXON, NORTH CAROLINA, 704-322-6686)

" FEB 26 - Thu Lv. Bos. 3:15p Delta #427/249 - Ar. Sarasota 7:55p
*FEB 26 - i\ 3 4 :55p c = Ar, Sarasota 7:55p
(Stav with Margaret and Bob Robinson 813-366-2705)
FEB 27 - Fri - 7:30p lecture at the MUSEUM OF FINE ARTS, "Adventures with High-
Speed Photography" Patti Buster, 813-896-2667/Carol Upham, 813-360-5432
Return after lecture to Sarasota with the Robinsons & Lynn & Mike Farrow
FEB 28 - Sat - at Margaret and Bob's :
MAR 1 - Sun - pick up a Hertz car after breakfast and drive across Florida with
Marylou to Harbor Branch Oceanographic Institution, 5600 01d Dixie Hichway,
Ft. Pierce, Attn: Dr. Ned Smith, 305-465-2400 - stay at HBOI apt.
MAR 2 - Mon - lecture on "SONAR" at Harbor Branch, llam
MAR 3 - Tue - " " "HIGH-SPEED PHOTOGRAPHY" at Harbor Branch, llam
- in the afternoon, leave for Boca Raton
MAR 4 - Wed - Lecture at FLORIDA ATLANTIC UNIVERSITY, "High-Speed Photography" afternoon,
& evening Attn: Prof. Ray McAllister, 305-426-0808 (H)/ 393-3441 (W)
2 rooms-Holiday Inn on the Shore, 2809 So. Ocean Blvd, AIA, Highland Beach,
MRS~ Evofor-Key-West™ ., 305-278-6241
- MAR— 7 —Lv—fram Key West—ute West Palm Beach /0
Wy - Lv W, Pa]m 12 55p Delta #1‘2@ Ar. Boston &@lp
*MAR—F———Er- W : = AT ,etc. 2:25p
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ESTHER AND HAROLD EDGERTON, TRIP TO FLORIDA, FEBRUARY/MARCH 1987
* (MARY IOU DIXON, NORTH CAROLINA, 704-322-6686)

(617-864-4790)

-

FEB 26 - Thu Lv. Bos. 3:15p Delta #427/249 - Ar. Sarasota 7:55p

*FEB 26 - ‘Thu—Ev—~N:C.72:55p De = Ar. Sarasota 7:55p

(Stav with Marqaret and Bob Robinson 813-366-2705)

FEB 27 - Fri - 7:30p lecture at the MUSEUM OF FINE ARTS, "Adventures with High-
Speed Photography" Patti Buster, 813-896-2667/Carol Upham, 813-360-5432
Return after lecture to Sarasota with the Robinsons & Lynn & Mike Farrow

FEB 28 - Sat - at Margaret and Bob's

MAR 1 - Sun - pick up a Hertz car after breakfast and drive across Florida with
Marylou to Harbor Branch Oceanoaraphic Institution, 5600 01d Dixie Hiochwav,

Ft. Pierce, Attn: Dr. Ned Smith, 305-465-2400 - stay at HBOI apt.
MAR - Mon - lecture on "SONAR" at Harbor Branch, llam
MAR 3 - Tue - " " "HIGH-SPEED PHOTOGRAPHY" at Harbor Branch, llam
- in the afternoon, leave for Boca Raton
MAR 4 - Wed - Lecture at FLORIDA ATLANTIC UNIVERSITY, "High-Speed Photography"

& evening Attn: Prof. Ray McAllister, 305-426-0808 (H)/ 393-3441 (W)

305-278+~6241
AR—S5—~Ev.—for-Key-West™ . 20,/
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2 rooms-Holiday Inn on the Shore, 2809 So. Ocean Blvd, AIA, Highland Beach,




Notebook # 26

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 “* 7 -

tem(s) now housed in accompanying folder.




COURSE 6963 - STROBE PROJECT LABORA%RY

DEPARTMENT OF ELECTRICAL ENGINEERING AND COMPUTER SCIENCE

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

€ A M BRI!ID G E , M A S § A CHUS ETT S IS IS

C. E. Miller Room 4-405 Tel: 253-4629

Strobe Project Lab is a 12 unit course which may be used to satisfy
either the Institute Lab or the EECS departmental lab requirement. The
following information pertains to the beginning of the semester.

A sign-up sheet is posted on the bulletin board outside room 4-405,
and acceptance to the course is on a first come, first serve basis., It
is preferable to plan to take the course in the sophomore or junior
year, Freshmen may be excluded, and scheduling problems may present
problems which seniors cannot resolve prior to‘graduation.

108 . 1029 awm

Class meets for lecture Mon. & Wed. from m“eaqh,week.

Each student will be assigned to a small lab group which will meet
for 3 hours once each week during a designated period (morning or after-
noon, Mon. afternoon through Thur.).

Attendance will be taken at class and at lab sessions (100% required).

A1l Tlaboratory work will be performed during the assigned periods,
and will consist of various laboratory experiences and a project. A
bound Tlaboratory notebook will be used to chronicle your work in the
lab, and will form a portion of your grade.

Several or all of the experiences will be the subject of lab write-
ups (individual effort, all must be turned in and on time).

Each group may select, or will be assigned a project which will be
worked on during the mid-semester lab sessions. A project report will

be required, and will be due prior to the end of the semester, The
project report may be either an individual or a group effort.

First class meeting
Fill out BOTH SIDES OF CLASS CARDS AND INCLUDE PICTURE!

Fi1l in ALL requested information on the front of the card, and be
sure to provide us with a registrar's mug shot. Include ALL phone numbers
at which you may be easily reached. Keep this information up-to-date
during the semester.

On the back of the class card, X out those periods during which you
have other class commitments (course numbers are not necessary).

If you have partner or period preferences, note them on margin on
back of the card. Labs are usually 9-12 and 1-4 or 2-5, Mon. afternoon,
and Tue. through Thur. Be forewarned that the nature of our scheduling
problems typically precludes the possibility of satisfying preferences.

Required materials to be provided by the student are a copy of
"Electronic Flash, Strobe" by H, E. Edgerton,.and a gound lab notebook
(COOP COMPUTATION BOOK, 152 Numbered pages/11°/4 x 9°/8 inches).
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ALL TECH SING

Sponsored by the Student Center
1987 Committee in cooperation with the

Campus Activities Office.

Next House Thanks to
G and the Clefs Toscannini's

Burton House % “ e Uno's
Al MIT Phisical Plant

Tom Lehrics ﬁqggﬁff
Py

TEP Our judges

' Prof Theoharis Theoharis
That Makes Three Literature

// Prof H. (Doc) Edgerton
| Institute

\ “~. Bonnie Walters —_—

i }ou. Coordinator
Committee On

The Ritting Requirement

PRESENTATION OF BIG SCREW by APO

with a return appearance by

ALL TECH SING WINNER ANNOUNCED
PRESENTATION OF EGBERT

Julio Friedmann
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Notebook # e

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

Item(s) now housed in accompanying folder.
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Notebook # =&

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 72 and

Item(s) now housed in accompanying folder.
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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 .-ij.

Item(s) now housed in accompanying folder.










%
L.
0
y d Ao
'R
W
!J .
) s \:
.\ ‘]t
i S
1 ~ !‘L . |
'.\ Q
/HEE, :
MG 27 g 27
| TIrE o  sECer DS o
: / 15 )
“ P
7 L&
o 0.2 5 e

O ke Loy et oo e e R L R Ry



i | i i sl i i s | i |l O T s s ¢ i
.
|

 Rehr 231987 Wednninr -
A enp e Wz;MMwW b

e S WWM{(/&W M /ua-.iq,ab..«,\ '
ot lpue ot Rezavy ), K WW»—%_;/

%/{'%ow : /M‘P’?’Wf-ﬁ
A A OO S g Ry

o —




o

f{fm I AAL ‘JT/,(,,VQ rr-@’?-’r“‘/ﬁ g3z f—;?»—w/»?_..é

deﬂ’wﬁ— freeasng, Sy |G| et Fouipas| Avg s, |
. B "”%[-’?{t.
e ﬁ,u.:‘::};‘_,p

‘ﬁﬂ’é AT 7

Lw%w @9‘“#7‘!?5?4—»«.

’Wﬁ% 7R ] aesinn gron.
Y& Her | gl Y W Wy 1

fo o Mt @k 170, asert 5t
| Now el tiims T 198, 159 st Ot . Cotnm

JMW%.ﬁth. o Lot i)y,

at by grzohpon .| Whia .| for (10T} | Pern - | ‘2.«5’_‘.-#}-.—,.
i e i =
Clfms i | |
Ui, Hhyrtsmncammsinm T oy

JVJM Y (atuaa

o e R




_{VHDI\JCE [N TR Sy Ew Moy s ~TvESPad . LI F
Clhropce -T2im LAdrmry "TELL. /azﬁm,.z, / /5 iﬂv—m,— ot

/"

i =
.pzfﬁ Ces2dii 51741- 5'79/?;’ e F';;M’:: 52?‘77-%—, M.

Ne 5{7?7 s zf/m.\ Ceons on wm/ﬁ- Fortise .

é’ﬁfx%w.'-]f‘fﬁ’)’. Tslson Aotz | A 7’,%"

/‘/0'/7//45/ W"V’ Viwnsy , Vo2 mvsinin Zm.,(
Corinssy Zoit fom vimpmet B W 1L,

}L- A nr 17 (4
P L A Z o | LAl ok
15 @ﬂdaﬁﬂ/ CHARFL Ay I 7 3973 J3lirs.

W' iw"-/ s, Vol Wtae Poutiniis uwa COrpr Vo
i B Atz ariion® ol W iagni . Uiy Frtoen—
Clom 1T sy 'y/é_&-_«- ey, el Sl et #Ifn;_z.ar-m::? "
Ve Mofbagh Bouivng = | vtots horaar B asan, By & Srmons
>i£4b~¢-?'w, rr
““ Al el in¥ et A ofpaerd g

wt..z‘\,‘l & e T
5: Ptﬂ’j}z‘/ﬁh{ u..,‘;'u«? AT, At lrn T,
M”‘Wlﬂw S o

ﬂ‘—\.‘_ “M«M“’""‘““’ .}} hmeJ /ﬁy&i 5"-"%

¢ 3 — ’J‘;;;‘ i A | e, I
' 7/4-’3"“"“ Vo, ):'44; b &=, W '%44—7* (\_g_{ Blrpzaey
s Viessan,  YAWELY PP a , , — | |
ﬂM,QQ{W-M—] 01./_5 “r . |

GL1 28¢- 25YY : (ERA pr s )

Ro VALY FlloS K g4 l/J ?"J" "f( b’ "uJ' b ”'“"'j -'1-"? ['W’t Ve [\/{, 'vu ol

Y . Fay
vt e | abeanr” | AoV | CHAR NO | ol tfituOn 22 [;;.-f.u.n t f_ 4 ol \

|
; : ‘ .l —-— [
_tt‘f “and (O . st he. > S A 1_'"[,'_/_ PLyuc (%) I (B! BAL il.M{‘x-fé'L-r{. /“j’ iz a4 I

I -

4 | v e 1
t / i / \ . A ; i
L, » ,’[ oy ra e Z - 1l Ay “d qfw\s - /-",.’-" LA, L-L.L';rl Lk_

’?ﬂ-"u"‘" /’L 096 7 QS-:,M_,W Yl ,/‘zﬂ@’!""ﬂ"-ww T et 6 Lc:t_f_,
, T Gy Jn ¥ Al oo (lvrel AL O Gadar |

' Pk, Modirdpnn] Lok Mbrsbtdn Catlart 2y Arwy, hox cr2is
Apidonet L Ll Vabions il doaltn S Ay~

Vs (8 (Sl adt bt ¢ ¢

NIV Oy M A T

Goted

e R O L




Ak AL Bl o

MW{L | Vbéam _ *@ X "; T 5>

M st s, W o M Z W< HW g
p/'}f’"iﬁ )Mf.] 7, ldc? CENA g y— 1 c_/%{‘hﬂ;n:
ftirogod, [Pt |l Stutp Frrtoms, | R SN e~ e N (e

%jﬁl £ g g 6274 | sy
: [+ 494~ EWYE Atntr,

,714)‘1" =) l T ' —_

| I:' 987 aea $ny '7575] MDA au@ M’ﬁgt’r’)ﬁ/é

! Wf’m G(ﬁox&/’i)@\{ ClLrs | = MW /Z-/‘\M«-r_m C‘-w‘-‘-c-h-,
A, | Cun tfrnGane a Lrel MM@ lvvin add [Pty
!

hrn—1 1§ wik 1657 B Mk /545(?"‘”6 'Wa—mm&z—,,
'AMJHMW-mew. .

L T

f MW S’@ Hﬂw. “4‘3%‘5\ L a4 Mf

() JELLEA 'ﬁ/fyazit f(/afﬁm—v&,.: T8 ey

Tpvt g /% 87, Z;'_W,‘Lé B froy nlon, 4N, 0,
W'ﬂ‘h'ﬁj L | l

Z 29 W T S P PP
| Lz/lfz,)?‘c.m QMMJ’ md?

. " y | |
N e e ———

+
14
AR
P
{
{
.
§

fe
308
e
0 b
it
i
i




VAL fﬁdad\{/u Thka MS‘J..L,

B/ 2y o iegt et |
Wf’f'z 14 .47 . [LU’VV Bt Vlhslen
Y5 ORI/ S| (I S P Aoty - thﬁ‘ A m«/w
Foak A, &1 /Ln,:};”

W L’M/«_. C..P}sf’—vvaw-\
7/-’:) ai P //{/

) 5 . {
I__EJ«:,L-\, Gunnt st | Ton | dng b1,
/25‘,,.,(,._, a"‘t)-«t'.?‘,y‘d Gle7 - ] ero,
(f,'-‘?&y:. jjl,m /--»/',4{ 9 ;‘(’V" ;/ﬂm? > SO AR Blv.

wWhe of wa.._x.,i..,«,‘ A Lppt g A riy  AgeVT

jF&L évtz:ﬂu«x - Qn "Vl« /fm Ll[lmysh'ﬁil)*mc o zﬁw%" Vitor

‘ L‘_.{Zl,; 4._,,,‘_ PUTEE Al ’JC 2 f;-.’;-' ,f Ot 5" ay | [ e

f"’j--n':'e' a‘?-. ? /‘}z‘ﬂ pti 2’; are e [ P e e NE
b’ ." ) " / 2 )‘}' v o - - Cr T ]
:S o P i’l* :i'f s Aviak o g so Y Burete r_f i ! ?,_h Jﬂl’u y 2 e 1
2 drs Plf peh Aoy |
ﬂém 3J¢ “?’M‘S‘ﬂ 541, |
/225 Roma a8 PN 4LBUBY Gk v 8702,
A

(gau.? EW}V&-ZMM/‘M# Lil it |
J ’45/!4,‘_,._.- "‘.‘-?.‘M.- I1

> |
(20— WLt P53l Fun SR, F
w,c..‘ ,&,.,&.J S‘, AP /&-‘-L-—-p&-—» &;I“;. ﬂ‘?,m i

%{% 1| Chater fon 5t | hmet B |
K’%M&r—ﬁ'zzvf%&.@ {




(VN TED | Sihvisr, wiNbs
%___“w__h__#_ et T —————
'}/w?, Ch A Ay fren—al -
7} e
/Sl T A A
on| Qo | £ A peducdue]
%

Doorherrrt Ge~L | £ 2| |24 bbbl Lol 4. 1055,

/- Poe— (25

A0LS fruee & by

‘A -
W@.’/I__ Q"'ﬁ“&bu- st g

i ———

e




=
E

L
" T T R T




e S = ST N

Vi T, g Wid ort

Dk Ji1 953

! ,

s

Lyt

'2"'“&‘ w Pﬂ-?'Ta’

O 7”')/ }‘—w»?’) y{ ;’l’”ﬁh__@i" @naty~ rjﬂvz“"‘

\ﬁdzm%w G’myﬁ Froe alpw Clga o r\g}fﬂ%:. gl»«?"? |
L 2 |

11

1

Hyes y

%"“’"T /447@

3{2-* rfsv xih»‘ Y

"&/‘1—.—*«}? .-'Jﬁ',lr -.4/‘,(_'."_“ .0-7' .nl\_ Ciw. =2 3.-

A ——

k%/!{f

/ A# of




"fr r; 4 — T ;
P AN ,*"rl-')l- (5 S SO L%,J e 1 W /4"‘:!‘:‘0%’ y" /L{ ‘-: Homle el it |
| : ! | ’ {

51{‘- 1 n‘;—,{.g

\
Ut it fdn f—w 2 | o W Sp L ety ,«.-‘{_zn-);,;,_. Cihn ?31-4.-.-,:] 20 VIO )
-4
L . ! /s ? J ™y i hor A o -
P & P iy T f‘.—; ,f1 Prng. (e Sty ke Ank ,%»u D I Fing /{u e 2297 I <2 Lty biat A /-‘--i.
e eyt ™ "‘;"‘?' """‘\r ’\"L'A‘l- |
-—'/ g q e I |
e é.‘./f;";‘,,.‘. PUTPIENI PR N L S, N Mt H oyl b By |
4 -
Awi ] i :' 4 }_L_ I G T ) Ly 4 U e ™ bt A a ﬁ‘\ A Ce b Ay g o P € Ii-n..t |
— - -
E XL . a.‘-."wl gt T it \.1\;..&\ \,u;{_if bt {'* o f"{t A 'Tuﬁii D | 5% ny \f_'"“.‘ Y taie
, pr— ol | R / / ; ) ,
ARy | Aandzys L Z nesi ]L'“' z"‘hf-;,-;, ki o lenear™ N As—ap-LadD
= T
¥

) | (GgF |- | IClerd WE :‘}(f Ly 5-Ffde#, Bieo e, !

) L_-V_'.' o it g ytuip ?hr,,_,-; W D -t ._:{ - 7 é/ 7 f.}lr(-‘qg u-’f J_:{ {'( ] }

s " .

.J .p‘-‘-l I:L < \-—-{,l iil i "i 15/1.4« M‘& q‘(‘ Lé“!. ) i'\al'!_‘- Lh (L?,] )’wfﬂ— L = | /74 “%’__ L v{' i

- H LL Wepq ]l Olesn.e éik.’-.,.- b 2sttD A TAy ‘3" if 4

VEU 4 sl oy e (e 22 GECUEL A L / e o £t ' 4

:") 2 ; ’ . 1 !

i by, ( l&".."(.brﬁ\r L_:‘fz < 2{2 /)._,('—ff ",yb Jn-r_- V- e e r

= = i i 1

TL\’] d‘:‘ v ;{ r““.,,,} ¥ f:, C‘ £ g- r/ ?‘0 :\‘./ cv ‘/,)k S s “"")‘I,’LH J&SI-;’Z"J ! 2
):-:4.{' 9 2B, I

AL T : N 7 ]

torein| -~ 4\ 2074, | G o s _1

./{_ 4 “-t oy A "? 7 2T e L¥ 200 | el a2 T /‘r/"‘ g '{/-(_ Ly ‘; et ). | 251 J
— |

| 1

e ’5. "tr 7‘ X -'I?J"Cx‘"“' il —:' P oo PSR (ﬁ:‘(‘[,’f}:&_‘ f’é&y

7;‘!‘(’ ! i -

{""’l F 1 / I -

i

-/ 'L—/ ,:/7 At J—/— C//r ? | eyl ..,:; J'--‘&;/'f}_ 2

ot o o f Lo = bF'_‘;'-;/;-_;-, Cer—va~7 P (e il Lilpgm2 g yvmr| 3 A- N il I i i R
) ' ] A = g T/ )
-

ﬂ ) A I & ] ‘ n/:(,(c‘?y fico:
1”4{/‘/!) Lt t{? T o o 2 T e i /‘fﬂﬁ"-t—v 1.

L . B Z.',.,.I (e A-Hu—'/"'-’ ‘-:- o o 1/‘4?’ A
“ L) /)’I"“r ?o' } “Dﬂ‘*J#’J{ — J'i"; ?é'j ;’m.ke-- L e s — 8

i MI){' CtipyLurr— ’ 'M -Z"L'W"'z fb/é el Ty PR ’/ . . g

O A e AT Mm—ww-ﬂ% AT || | |

_ ' - - 7 - . Ll _ -

i.»./“”v E/Z/H" hat | L fprapert N d{t&%“? Cle, Gt < 1

zﬂt’ﬁ{ {')\ ffl‘{p.‘zc,éy\/,,.\ £l = Wﬁé&vﬂwm / (’4{ }‘M, L AP u_,P/ ‘_{V };,.-"5;,.\ I’-A""‘{, | -.?

___ﬁ_,,/_,;m_ i f‘,,_,‘.(,‘_w,...r Pl /?‘W, 2oomre |76 | Cbcsd , j |




rﬁ—ﬁ

. | #mNCoC/{ TG aﬁr ?/79 g | H/{’/U CL)( - 8]. | i
«_ IEEsuE) _ TRk |
1 MW W&/wé L Per | G? Lo%|&

Ci"fb—-;b"fwff Ur~Te MW&

%aé, P10 A I = P ot
= ik Mo, 7Y
699211&%. V%0 & o
ot %/Wav bt " PE  Bnd
/l, 74 ¢ /m-wv-f?’;% t/%_{* i1 % ?‘wwy

CI{/WLW AT VML O T 2 s ik B o 5 o O e

Disifir fov ottt

L B Trrp S Mluslin o ity s o
U 5 fhe, Aot gy po.

@)/mw,},.:_, /7 7¢

Cdﬁ 'W‘/-w;, ff M L5 50REL S |24 s Ko, 5"'5:‘:1}';9:

- ) 7Y L Z1vk) T2 By 47 |
BROWD TH URL IMAN — Zygrernt Sw f% i

Z/M W ee2ine %/M Brts Dol Voud Plasties| /

’]% F'é‘u-y{-ul/
| 55 | | 38N IR
| WAhATE S HALEBRrAY Mg Y o
| =5 5/ 0¥ WEST HNsPALE | Greess
i_ //"FT’LETQWM Coho Fol/23 s PN
! | i |
9?#: H/"" ’3"?3 i
|

/_«j,vs;w/79 WY

e —-. - I BT B e
|
|




1 men i N
82 I /e | | | |
{L’i{/rk _J’t‘ lqt?/ ) A }V} | |
‘% L g Z Py 'C:'\,w l
% | | ul
oLl AP [ N?mml) 2 e g &47;/[9_, |
L (g Aot Bon LA oo p N itd  |[Dotroit | -
(i { P 1 o ! F )—141- /"2 ?0— o = B J
(,r‘:&. L {“,f:',: .v? \M‘ é‘i“—u-? /ﬂ—r-( 1,’1-.#1\4—4‘ 7/_""’ (Z2
/7’ cA_pi n/{/-- el /i—-rm,_/(w“-"‘“" 53
STrege €00 @N 4fi ELY BLIG.  Sefipt ot ‘
el _ |
1558 7. /M.A? L gl Tl |
{ U Y by //W4’”f’°;.
T O :
G 24 LGF | g By £ | S Eo ' ﬁ
/}f_/c /t ,,(’j':h-n == /C&)(t;ﬁ;}_'- = /"Ef"‘?m-'? .Pﬁf ;” {f“' T/ e s k. :
u_' ,f{ Cfetot T s phic 4&:1/-1 e 2 P i e e = 22 A
: b = _ 5 Al [ | 7
Sy ten _‘Zg i) frvn i'C,I %, Tf; fRs rz 7 T 2/ 24 %ﬁ_,..- I . 3
e e E M| e | "
,}-'J—gl.t‘. A, .—-r,ff-'_’ £ "2 LS )
/,.-h:,L‘ c | .': i J. Vi '.{!.(' Uy f, t-(_ /j‘){\ 4 f/,;/ i i LM L“‘-?"M ? M 1
/ wi-«) dgt’/’u—: }A : ﬁ.—t._ e
0"“'7” &&W CA_} I-q
.. o /_)C,‘ccl.— AV Lo Ut ,-é / La—ter) e
S N\ A ;
Jh | 1
A . ;_
e - >y = —t— | [
= Bmsn TR SNa0T
; ey
: | i Z . W"Zﬁvt—-{/'!ﬁf i
i {15a¥} | _ , | /‘/ﬁu’ s 4 ,..Qf;:s-y'-f 7| et
perl £k, |
ﬂ\r | _ | /126 e FRAAL) okl
‘e | 44“,@,} T | (7 | enaturtid | B
il | ||l Gt ey

[ ; | 25y < g"F a?m
imE

el | Aﬁ%‘ e | 447,




CMBY | A

P e

Sihader BG] | | [92g, | Phe | Pret risdy

, l s b o i .y ,..'--‘ [ -3
i L2 (:ZA{D Witk (4 | ¢ 55{4}}?) L

- ) 2 T,
(T, 4 - '
A3 Q‘*"/Zf”’“ﬂ s | ey 6w | 2t (O arel |

Tlthe 0T /Z_L-ng berr X [ L,

/ff A el /. éuu/yﬂp/ig 3 ek s | (24448,

pa———=

'?!rl?,;g,;x c ' n / = ’L"i('f .
TPy ,7,4:'7" & ( ;‘?ﬂ]l H, ; A 1w

/D f'rj___.;i-a-v.;-.« ' Ses Je© Vi

>
i
J
.__..k_
T T s




SKHiR:
- N—
/{Mﬂ o "
' ." S..Jn- > X ﬂ"-e‘,‘
T b e | a0 (]

/ = .' -1 = _' : | | | ~ 1
'-5’25/3‘1« Q! /_‘/f f‘f | :’;LLA”;{ Fe

e b——
e p———e

lAC/v L 3 14 21"."‘» - | ,/-)(“'/ | A I"’_ 2

':.-.;,;.. _.-’fi,r_'/_' e e A R -8 ;{_I o e N \ry’,;."u .

) A4 |, | 171 | ?\‘]7 i

¥ /ht {27 .,-' ,"J"v\-\. 2:-(’ % { f | | | .
=== =

o~
1

Vs, . S _
,',L_’:&.--Lf; pa, \ et A ¢

P AR T2
Y L ._.-_—'1. _Z£ivti‘ v’a-'i-‘"‘-‘_—'a {_JLC /:(".4‘(:?/ o







".lv

——r

'44¢ ’

_84' ’h.}{o/ K45y, o G |

w 'U’ : w' ."' A A
Anfpre | &J“’“‘I ‘&0’ h&“&.
%l ok { arstliad foum homie A T e

(D) MARY ELIZABETH EDGERTON ‘

e T T MoB L REseARa I DEVMOPNENT Grp |

A b2 PO OX 10185 ‘ |
el Frineefen, NI 08540

= = R S ey P S el 1 =1 1 1
s N2 v".""".}»lg"'; € ':;,J{ i e, ) £ /1 X ;/1., J > (.' Z7

. ey AL > e e ' =~ o )
Eol GRANDE L L7 ¥, /2 X»A(S / cgj.l;rf:/ J

E‘Liiiiiiii;fa;-



1 1 I_"E—!—l—r === | 1 1 1 { | ]'__'_!_'__T | | 'I [| Jl Sts e =2 T—

GHT JOT PUT FROM ECEG FEAIN <5-)24

PHOTO CELL  #/ (Porp) ws/N& |P3G PioTo TU8 £ w77 Wﬁ%;}m 0é FILTER

/’m TOCELL £ /f/f/’ﬁhl"r//'cjfv @ /( pap K -//L VLT = /g"- P r)/"*ft‘ﬁ*ﬁfﬁEM
VISIAL RE SPONSE

| /17!,4 SCRE "MENTS ,05 NE /T /5} (fz ASH LAr P Frevm i\
} e / - / "HOT O 7 VBE (.) "H-/c 70 /5’5{_ _‘7/?’_’? /4_/{5}_1,']{: fé 4 5‘,—/ M/)/ )'2 ;5 i
I v ?ﬁ_;\/” 7 DPATH FROM TERTRINIX MoD, 585 0SCrit osce A
MU DPE /8L 7% TAL R, ) R Jdui s
| VERT ¢, @ WETS = "o/ e o A dmnce A
PAS - SIHRT - K o 5 = 2D R, & wopic= S50 w g} HGFOD
I LATER 6 XK — . /I"f _ I X ';, - &60 K = Ao 320
_! e
B T WinT 25 4 2 = 7 5 8O = /60 Y200
NIEHT <l @ L8 = 25X 2o =80 X 4 - 21@0
AVERAG E - TR :
TIMES ) Haswes = 1B G 6
- /N o Angel

Jwﬂluws Wises . res 0 W . e e
/ s 5"’1((5...,( ,{/‘Z/("Ctt‘) Ve “’47/‘_“"(- 31T AT AL /ﬂ/fy)";//[/’ff

LC."B-: F:’_/Z:-.nu "-.-.zb’ ";?/f“‘ ?4“ ¥y 4 5 i
/ /5‘7 (247 AAAT C (/fxrz 1\/.){6 (/5 )é’db/ "3%

[,

| : . g; “”l 441’“7 %Wf
| /;‘:1/4— D i Mw‘ Sorie, P ANto A p

- A 4 & kst Mb—v-ff- Aasca/”"f"‘- :5"'9 Za7~
4 ok Py iy [ gy ppf.

| . W”’%Wm’ /M' ot

g LN

| =




84

eyl
UFS VU

Angp .

' 94 ¢ |

l‘qﬂl hﬂ'ﬂuf—ﬂ ?%,%‘

(Dr.) MaARY

. MOB L RESEARCH Y DPEVELOFMENT @
u}_kg/i‘ Al ‘-C .-"} ( } ” ;, }'i’ ‘ g 4
tFrineceton, NJ O854cC
(T ‘h‘l i O <iS ) ( ’L_.IJ J AT | Z-","., 2 O 27
£ GRANDE L 17, TEX MAS S

ELIZABETH EDGERTON

|~

| .‘M
(
‘ -

‘ hnnnelmu

XY 4




85

i N “ - 34 -~ = i = . :‘I’ P ,',“.‘-. A4 Ar .
AT AT S L 7 a2l 4 Ve t G v C CRAT Y i’ g ,/,f_) 5

| PHO T AL 27 / k f“.'f’f!}) Le/Veé /a’.’..}_."; 7/ o 7o U E W/

Al )3 RATION (% JCIAND L=, IVOLT = Jp€ PeR/ CANPEDBA

V/5iAL RE S/ N EE

P ) Tl =L

HEASCRE " WMENTS POKE 4
[© PHOTO 7VBE, ) it 70 TV BE

f L y ; J / 1
/32" FLASH LAk P JELEVR TIA
- 2 / - i ” - - o I = el I /)
/" ABOK¥E FLasH LAmMP| A48T

: - A FAReM JERTLCNINY MoD A :
rf“.‘rf f\'"j,a'fff ~ ) Vi o G L / <]
B )
- . -’RC - '.'/'“_ f 2 : .
EDTT 9 o7 Fe MER s PuvR = : 3
VERT. CM, @& YuLTs = ' il P, NCE LC.17S

SIAK/ AF Ve .:.’] ‘ A{_ " _( & VIO LUC = f)/ / W .;ﬂg' T ,l,; ,’..:}, x,!._’;/ 5-_‘,_\_:.;'_.

) ATER 1.4 s ) -

LEATEN 2eC P 7 [ 1 < J - \g ( C P4 -/,{f. g )—C
Ty 2 2z ' = ] /

/}f}w -2 X S /br> 7 o 360 X - 36 460

£ i, ‘) . Y p e — / Vi ] —
w5 2 . / 2 S ¢ = AT W2 P C

gy -~ GE = 15X xo =80 X uy - @ o
4 ERAL F :
I 4 I_.I/ y -jfj‘ﬁ HES - fg ﬁ @

l)L .J‘i.htua-f //// 25, 1568 o G
, 2Tk bl ds Lpoteirg 01T A

- '-_(_’*Q'm-, e ZE"?';;(_ 7/’13; (Z/ff*/(*/f-«’ f/u z""f-f\ /)(L /“r 5,

L/(. “47"7_'4 [’ '/

ALATI NP C !

NAY 249 4f

fl- 4 )é ‘/ .,-J’i ,—7-)
WA 1T+

/ AL

/

Y e 1987 |, The Sererr ctior Ko
wwffwrﬁ” B P RS i

/lr;;""tﬂ_ WJ,". %w‘ (St
P 4 & itenast M""""“" f‘#“”’y"""‘ —H &

! B vty

“Hovi vy <t fog A
«34 ¢‘f£w %Mvﬂ

s e

m Tes | Ml

77T WRATFEN 106 FILTER




[ECHNIQUES IN HIGH-SPEED PHO

Hassachusetts Inctitute of Technology

HORNING LECTORES

I

TOGRAPHY AND VIDEOGRAPHY

Susmer Session

June 6-10, 1988
AFTERNOON LABS

I
i
i
]
I
]
I
i
|
1

1

1
I

|
I
|
I

)
[
i
I
|
)

iSynchronization/delay/tining in photography Killer (45)
| "
{Heasurenent of light/photographic forsulag Natson (891 Sechlieren/NAC coler video Clayton ¢
! fiycan/oscillograpny Quinn
(Pulsed X-Ray photography Webster/Kennedy (30)  Pulged I-Ray photography  Kebster o
J Synchronization and delay Staff
i Inage converter cameras Owren (35)  Front light bullet photog. Staff
fomae = - L SRl e Locan nin-regigterea 0" Connell
i Photcc rotating priss Shoberg
‘Rotating prisw cameras Shoberg (45)  Image converter/CCD camera Owren
i : Heasurement of light Natson
‘Ballistic photog-aphy Bdgerton  (45)  Mech/elec shuttered video McGhee
! * with Yandiver ¥ with kennedy
(Internittent motion cameras 0"Connell (20
Schlieren photography Vandiver  (25)
Data extraction and 3-D analysis in HSY Kalton (25)
iThe still video systen HeCurdy (20)
(High-speed videography Niller (35)  High-speed nicrography Staff
' Still-video camera HeCurdy
\Copper vapor pulsed laser lighting Picarello  (15)  EktaPro 1000 vifeo Hellaly
i Copper vapor locer lighting Picarello
(Digital annotation and data extraction [tow filn  Pendley (00 52000 video Thowas
| i Shadow photograpny bullets §taif
iS1lhouette Photography of bullets and bugs Eéﬁkffﬁﬁ (15)  Film annot./dats extraction Pendley
Ivacon 790 image converter Kosel
Hultiflash large subjects Staff
joensitonetry and densitometry of files Wyckoff (36) 30 aiviysiy video images  HMalton
SRcvicu of student results All (15)
\Photography of explosives in the field Chiappetta (45)
\Applications of high-speed photography to industry Quinn (45)
‘Time lapse photograpty/mixed light sources Edgerton  (30) YENING EVENTS
iPulsed lazer photography of laser impacts Stern (30)  MONDAY: “Jam Session”
Fily ~ o crations for high-speed photography Quinn (45)  TUBSDAY: Vendor Interaction
bontinuous lighting for high-speed photography lienons (45)  THORSDAY:Banquet at NIT Faculty Club
Speaker: Mr. Sam Haymond
\Graduation - PROGRAN ENDS AT 11:30 a.n, (15) Benthos, Ine,

1

All
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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

Item(s) now housed in accompanying folder.
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rStop the

By Harvey Hagman
THE WASHINGTON TIMES

ML A Y

is photography is faster than a speeding bul-
let, his wit almost as fast. He won an Oscar
in 1941 for his film, “Quicker 'n.a Wink” As
an inventor, he has been comparedto Thomas

Edison.

As a marine archaeologist, he discovered the sunken
Civil War ironclad, the USS Monitor and it was his
sidescan sonar that led to the discovery of the shuttle
Challenger’s shattered cabin. During World War II he
helped ensure the success of the Allies’ Normandy inva-
sion'with his nighttime aerial reconnaissance.

Tonight, Harold “Doc" Edgerton, father of stop-
action, high-speed photography, who pioneered the use
of stroboscopic light to freeze on film movements invisi-
ble to the eye, will be honored by the National Geo-
graphic Society. He is one of 15 men and women, includ-
ing Sir Edmund Hillary, Jane Goodall, Jacques-Yves
Cousteau and others, who will receive Centennial

action for Edgerton

Awards fof,expandihg man’s knowledge of the earth and
its inhabitants. ;
The wealthy 84-year-old Boston resident, who shares

more than 40 patents, still works in hig Massachusetts.

Institute of Technology lab. He recently said in a tele-

phone interview from there, “I joke when I say I'm

leaving all the difficult projects for thenext generation.
I.don’t want to be selfish. But anything I can’t do easily,

. I'm leaving for them.”

The retired — he technically retired in'68 — but not
retiring, professor is working on plankton photography
— “those little things swimming around in the sea, mil-
lions of 'em and they’re hard to photograph.

“Nobody else is doing it. I'm looking for projects
nobody else is doing so I won’t have any competition.
The problem is you can hardly see 'em. It's hard to get
the camera in the right place. It is pure research. Pure
research is not having the slightest idea what you're
doing. I'm good at that.”
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:Stop the action for Edgerton

By Harvey Hagman

THE WASHINGTON TIMES

N\t d L9}
is photography is faster than a speeding bul-
let, his wit almost as fast. He won an Oscar
in 1941 for his film, “Quicker 'n a Wink" As
aninventor, he has been compared to Thomas
Edison.

As a marine archaeologist, he discovered the sunken
Civil War ironclad, the USS Monitor and it was his
sidescan sonar that led to the discovery of the shuttle
Challenger’s shattered cabin. During World War II he
helped ensure the success of the Allies’ Normandy inva-
sion with his nighttime aerial reconnaissance.

Tonight, Harold “Doc” Edgerton, father of stop-
action, high-speed photography, who pioneered the use
of stroboscopic light to freeze on film movements invisi-
ble to the eye, will be honored by the National Geo-
graphic Society. He is one of 15 men and women, includ-
ing Sir Edmund Hillary, Jane Goodall, Jacques-Yves
Cousteau and others, who will receive Centennial

Awards for expanding man's knowledge of the earth and
its inhabitants.

The wealthy 84-year-old Boston resident, who shares
more than 40 patents, still works in hig Massachusetts

Institute of Technology lab. He recently said in a tele-

phone interview from there, “I joke when I say I'm
leaving all the difficult projects fdr the next generation.
I don’t want to be selfish. But anything I can't do easily,
I'm leaving for them.

The retired — he technically retired in '68 — but not
retiring, professor is working on plankton photography
— “those little things swimming around in the sea, mil-
lions of 'em and they’re hard to photograph,

“Nobody else is doing it. I'm looking for projects
nobody else is doing so I won't have any competition.
The problem is you can hardly see 'em, It's hard to get
the camera in the right place. It is pure research. Pure
research is not having the slightest idea what you're
doing. I'm good at that."
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is photography is faster than a speeding bul-
let, his wit almost as fast. He won an Oscar
in 1941 for his film, “Quicker 'n a Wink” As
aninventor, he has been compared to Thomas

Edison.

As a marine archaeologist, he discovered the sunken
Civil War ironclad, the USS Monitor and it was his
sidescan sonar that led to the discovery of the shuttle
Challenger’s shattered cabin. During World War II he
helped ensure the success of the Allies’ Normandy inva-
sion with his nighttime aerial reconnaissance.

Tonight, Harold “Doc" Edgerton, father of stop-
action, high-speed photography, who pioneered the use
of stroboscopic light to freeze on film movements invisi-
ble to the eye, will be honored by the National Geo-
graphic Society. He is one of 15 men and women, includ-
ing Sir Edmund Hillary, Jane Goodall, Jacques-Yves
Cousteau and others, who will receive Centennial

Awards for expanding man's knowledge of the earth and
its inhabitants.

The wealthy 84-year-old Boston resident, who shares
more than 40 patents, still works in his Massachusetts
Institute of Technology lab. He recently said in a tele-
phone interview from there, “I joke when I say I'm
leaving all the difficult projects for the next generation,
I don't want to be selfish. But anything I can't do easily,
I'm leaving for them.”

The retired — he technically retired in '68 — but not
retiring, professor is working on plankton photography
— “those little things swimming around in the sea, mil-
lions of 'em and they’re hard to photograph.

“Nobody else is doing it. I'm looking for projects
nobody else is doing so I won't have any competition.
The problem is you can hardly see 'em. It's hard to get
the camera in the right place. It is pure research. Pure
research is not having the slightest idea what you're
doing. I'm good at that.”
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one of my friends said, ‘Why don't
you do something useful with that
thing. Get it out of here’

“I said: ‘What is there besides mo-
tors?'

* He said, ‘'The whole world is full
of things that move!

“l said: ‘Oh yeah, sure enough."

Soon, he linked the strobe to a
camera.

The resulting photos caught the
lightning-flash of hummingbird
wings, froze a bullet piercing an ap-
ple at 1,900 mph and showed the pin-
wheel parabola of a diver. They re-
vealed that cats lap milk with the
underside of their tongues and that
bats often catch prey with their tail
membranes.

His electronic technology devel-
opment company, EG&G, that he
founded with two former students,
now employs 47,000 people.

“The strobe light has been very
satisfactory;’ he reflected. “You see
them everywhere, on airplanes, at

»

airports, in cities, and they should
have more of them. Strobe photogra-
phy has revolutionized photograhy.
You can hardly buy a camera with-
out a strobe built right into it."

It even played a part in the Allies’
landing in Normandy in June 1944.
“The Air Force asked ine to build a
big strobe. We put it in an airplane
so we could photograph the terrain
from a mile high at night. They
wanted night shots. So we made
them a big strobe, got them all kinds
of pictures. ... In one shot we could
see a bicycle proceeding toward
Nancy, France. Those photos pro-
vided valuable military informa-
tion."

His invention of side-scanning so-
nar helped him find the Monitor in
1973. “That was a a tough job,” he
recalled. “Cape Hatteras is the worst
possible place to have a wreck. The
winds are bad, the storms are bad,
your boats are bouncing up and
down all the time, but the side-

£y

scanning sonar did the trick. Na-
tional Geographic gave me an area 5
miles by 15 miles and said it is prob-
ably in that area. Sure enough, we
found it right on the edge of thatarea
after we were out there for a week or

S0,

Mr. Edgerton collaborated with
Mr. Cousteau and was dubbed “Papa
Flash” by the latter's crew for his
photographic work in underwater
discovery. His cameras eliminated
flashbulbs underwater and opened
the ocean’s abysses to photography.

Later, he worked with treasure
hunter Mel Fisher, who found the
rich wrecks of the Santa Margarita
and the Atocha, “but not when he hit
the jackpot. We were using a side-
scanning sonar. We had some misun-
derstandings. I told him to toss in the
buoys [to mark underwater
sightings by the sonar] and they'd
look somewhere else.

“We never found anything except

o

] vl ne o al

treasure buried in various places. I
hope I don't find any pots of gold.
When you do, there are all kinds of
complications.”

Marine archaecology has always
fascinated him. He has been in-
volved in marine searches in
Greece, Turkey and throughout the
Mediterannean. In the early '80s, he
Joined the Alexandria Project, a
search for the tomb of Alexander,
when it moved its focus to the harbor
at Alexandria, Egypt. “We were
using sonar, looking all over. There's
supposed to be a big lighthouse
there, too, Nobody knows where it is.
They still don't.”

As a teaching professor in electri-
cal engineering he has seen genera-
tions of MIT students. Of modern
students, he said, “They're smarter
today. They know where they are go-
ing and have a lot of ideas. | was just
a farm boy wandering around.”
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Captain Jacques Cousteau was here last week for the opening of Stopping
Time, an exhibit of photographs and memorabilia of Harold E. (Doc)
Edgerton, in Compton Gallery. Long time frie.ads and colleagues, Doc has
been aboard several of Capt. Cousteau’s voyages. The opening of the
exhibit also marked Doc’s 86th birthday. —Photo by Donna Coveney
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Captain Jacques Cousteau was here last week for the opening of Stopping
Time, an exhibit of photographs and memorabilia of Harold E. (Doc)
Edgerton,in Compton Gallery. Long time frie.ads and colleagues, Doc has
been aboard several of Capt. Cousteau’s voyages. The opening of the
exhibit also marked Doc’s 86th birthday. —Photo by Donna Coveney
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Session D1: EDGERTON IMAGING SYMPOSIUM

c " Co-chairs: Charles W, Wyckoff, Brite-Line, Inc. and
Dl P fé, Louis Rosenblum, Photographic Resources

Ultra High Speed Flash Photography
John W. Mitchell, University of Virginia

Capturing Picosecond Electrical Pulses
J. A, Valdmanis, University of Michigan

7 L-\-"b'7 /_..5/ Kf-
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J. 8. Courtney-Pratt, Physics, Inc.

v/ Some Stroboscopic Spinoffs in Photographic Technology
Andrew Davidhazy, Rochester Institute of Technology  *
v
)
An Image-Preserving Optical Delay for High-Speed
Photography
Edward F. Kelley, National Institute of Standards and
Technology
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Thursday Afternoon—May 18, 1989

Session D4: EDGERTON IMAGING SYMPOSIUM
Co-chairs: Charles W. Wyckoff, Brite-Line, Inc. and
Louis Rosenblum, Photographic Resources

The History of Edgerton Deep Sea Camera Systems
Samuel O. Raymond, Benthos, Inc.

Doc Did It First - Bulldl.ngMOn the Edgerton Foundation
At The National phic
Emory Kristof, National Geographic Society

The Gulfof La S a, Italy: A Case History of Seismic-
Sedimentologic Correlation with a Remote Sensing
Postseript

Lloyd Breslau, Arctec, Inc.

Application of High-Speed Cinemnmfnphy,
Oscillography, and Streak Photography to the Study of

William G. Hyzer, W. G. Hyzer Associates
From Pre-student, to Student, to Assistant, to Teacher
at the M.L.T. Strobe Lab

Charles Miller, M.LT. Strobe Lab

Sparking Three Generations
Robert H. Rines, Franklin Pierce Law Center
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Small Light Flashes V4
J. S. Courtney-Pratt, Physics, Inc.

v Some Stroboscopic Spinoffs in Photographic Technology
Andrew Davidhazy, Rochester Institute of Technology  *

v M \ L LE .
An Image-Preserving Optical Delay for High-Speed
Photography

Edward F. Kelley, National Institute of Standards and
Technology
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Session D4: EDGERTON IMAGING SYMPOSIUM
Co-chairs: Charles W, Wyckoff, Brite-Line, Inc. and
Louis Rosenblum, Photographic Resources

The History of Edgerton Deep Sea Camera Systems
Samuel 0. Raymond, Benthos, Inc.

Doc Did It First - Building On the Edgerton Foundation
At The National Geographic
Emory Kristof, National Geographic Society

The Gulf of La Speczia, Italy: A Case History of Seismic-
Sedimentologic Correlation with a Remote Sensing

Postscript
Lloyd Breslau, Arctec, Inc.
Application of High-Speed Cinema phy, LA §7
Oscillography, and Streak Photography to the Study of . —
Clarinet Reed Vibration TA LI . B owN

William G. Hyzer, W. G. Hyzer Associates
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From Pre-student, to Student, to Assistant, to Teacherj "A.-,{“ L gty ‘q ’) 7“ '

at the M.LT. Strobe Lab N
Charles Miller, M.LT. Strobe Lab Caprrrt™ Zytador.

_Sparking Three Generatl C,.,mx e d Prant

parking Three Generations ’ m«.]

Robert H. Rines, Franklin Pierce Law Center ‘ ¢ /1 :
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Notebook # 26

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 ' 7 and

Item(s) now housed in accompanying folder.
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Notebook # 36

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
J'/IS'.é(e b-'*-'..('(,\y(/

Item(s) now housed in accompanying folder.
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Notebook # 3

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
j. NS ’.é(e b ACK o pe

Item(s) now housed in accompanying folder.




Al ..filet ROSTER  2-20-87
6.163 STROBE PROJECT LABCRATORY - SPRING 1988
ROOM 4-405 253-4629

PERSONNEL

Dr. Harold E. Edgerton, 100 Memorial Drive, Cambridge, 864-4790
Charles Miller, 116 Bingham Rd., Carlisle, 1-369-7074

Jean Mooney, 27 Birch Rd., Watertown, 924-7124

Bill MacRoberts, 105 Whidden Ave., Whitman, 1-447-4172

Brian Barth, 407 Memorial Drive, 225-9547, 494-0330

STUDENTS

Baldwin, Willie, 3 Ames St. Wood 309, 225-6339,
Barrett, Steve, 526 Beacon St., 536-3931,
Battige, Ken, Next House Rm 305, 225-8739,

[} [ r
Chen, Elsa, 4 Ames St., 225-6102,
DeCanlo, Ken, 475 Memorial Drive, 225-7609,
Feltman, Andrew, 58 Manchester Rd., 253-6778,
Gaspar, Zsuzsanna, 428 Memorial Drive, 494-9225,
Hudson, Paula, 4 Ames St., 225-629¢,
Kim, Susan, 52 Massachusetts Ave. 302, 225-9432,
Kwan, Deanna, McCormick Hall, Room 233, 225-8493,
Lee, Jean, 3 Ames St., 225-6428,
Lewis, Penney, 410 Memorial Dr Rm 523G, 225-8436,
Liv, Tom, 111 Bay State Rd., 253-3157,
LoBrutlo, Peter, 450 Memorial Drive, 225-9205,
Natarajan, Priyomvada, 320 Memorial Dr., 225-8656,

- e e v S W

Platakis, Steve, 58 Harvard St., 899-7851,

Roman, Barbara, 355 Mass. Ave., 253-6799,

Sabatini, Antonella, 770 Boylston St., Apt 18A, 266-9069,
Suziedelis, Aras, 450 Memorial Drive, 225-9388,
Thorman, Chris, W20-4S1, 253-2980,

Wayshack, Corinne, Burton 432D, 225-8383,

Westlund, Ken, 518 Beacon St., 536-1300, 266-5950

THESIS STUDENTS

Issa, Marie, 305 Memorial Drive 225-9668,
Weiss, Yoel, 410 Memorial Drive 225-8547,
Westlund, Ken, 518 Beacon St. 266-5950, 536-1300
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