
SINGLE-FLASH PHOTOGRAPHY WITH THE STROBOTAC 

AND THE STROBOLUX 

e F 0 R T H E P A S T S E V E R A L Y E A R S the effectiveness of 
single-flash photographs in stopping a multitude of types of motion has 
been vividly demonstrated in ·the popular pres .1 Suspended action 
photographs of dancers, runners, tennis players, golfers and other 
athletes have been taken by means of the po' erful single-flash equip
ment designed by Messrs. Edgerton, Germeshausen, and Grier of the 
Massachusetts Institute of Technology,2 under whose license General 
Radio Company manufactures the Strobotac and the Strobolux. 

While the Strobotac and the Strobolux: are intended primarily for 
visual observation of mechanical phenomena, these instruments can be 

lSee also the collect.ion of striking single-llash photos taken by Edgerton, Germeshausen, and Grier in 
the new book, Fla.sh, published by Hale, Cushman, and Flint. 

�Eastman Kodak Company have recenlly placed on t.he market the Kodatron peed Lamp which is a 
powerful single-flash stroboscopic ligb t designed for general photography where extremely large areas are 
to be illuminated. 

FIGURE 1. Smoke pattern around moving fan _blade . Hand s n hronization: 
Camera is focused, shutter opened, Strobotac-Strobolux fired by hand, and the 

camera shutter closed. 
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GENERAL RADIO 2 

FIGURE 2 (above). Make and break commu
tator. B shiftin� tbe position of the com
mutator on the baft, tbe trobo.lux can be 
fired in pha e with any de ired motion of tbe 

machine being photographed. 

used quite successfully for taking single
flash pictures when the area to be illu
minated is relatively small. The Strobo
lux when used for single-flash work 
supplie about -r:en times a much light 
as it does when fl.a hed continuously 
from the Strohotac. The duration of a 
single flash, however, is about 1/30,000th 
second. 

When single-fl.a sh pic·tures are to he 
taken over an area not exceeding approx
imately two feet square, and when the 
motion to he photographed can he 
stopped in not over 1/30,000th second, 
the Strohotac and the Strobolux can he 
used quite satisfa torily. 

The principal problem in using the 
Strobo-r:ac-Strobolux for single-flash pic
tures is the synchronization of the flash 
with the opening and closing of the 
camera shutter. It is the purpose of this 
article to describe a number of syn
chronizing methods which have been 
used successfully by many persons. 

The indulgence of the camera-addict 
reader is asked for the elementary photo
graphic statements, since many persons 

· with no photographic experience may 
desire to take single-flash photographs. 

l<'1G RE 3 (left). Simple pring mechanism 
which fires Strobolux when hut'ter cocking 

le er is in mid-po ition. 

FlG RE 4 (be/01 ). TYPE 631-B Strobo-tac and TYPE 648-A Strobolux. The Strobolux lamp i 
supplied with a 10-foot ext n ion cable and an be removed easil from its case. 
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CAM ERA AND 

L ENS EQUIPM ENT 

The field of illumination upplied by 
the Strobolux is limited; accordingly, it 
is usually necessary to work quite close 
to the ubject being photographed. It is 
also neces ary to use the lens at mod
erately wide openings ·to secure suffi
cient exposure. For these reasons the 
depth of field is one of the important 
factors in selecting the size of camera 
f r single-flash pictures. In general it 
will be advisable to use as large a film 
size as is compatible with the allowable 
depth of field in order that enlargements 
will not be needed to secure sufficient 
detail in the finished print. If the over
all diffusion sometimes found in enlarge
ments from miniature negatives is not 
objection.able, a small size negative 
(even as small as the 35 mm. motion 
picture size) may be used with corre
spondingly increased depth of field. If 
con.tact-sized prints are to be used, the 
upper Jim.it in practical film s1ze 1s nor
mally about 4 x 5 inches. 

With the films suggested below and 
with the Strobolux placed as close to 
the subject as possible, lens apertures 

FIG RE 7 (below). Set-up for photogra hing 
bulJet breaking light bulb.. The m:icrophone on 
the table picks up the explosion which causes 
the Strobotac and Strobolux to flash. E ·act 
timing is secured by moving t.he microphone. 

3 EXPERIMENTER 

FIGURE 5 (above). Set-up for taking photograph by 
1nechanical impact - brnaking wir . Th pho to 
graph i taken in emi-darknes ; the barnmer breaks 

the wire and the bulb, and fires the S-i.robolu . 

RE 6 (above). Exploding electric ligh 
taken with set-up shown "n Figure 5. 

www.americanradiohistory.com

www.americanradiohistory.com


GENERAL RADIO 4 

vary between f/ 4.5 and f/11. Any mod
ern anastigmatic lens having this range 
of diaphragm openings should be satis
factory. The focal length of the lens 
should be normal for the film to be cov
ered; that is, it should equal, approx
imately, the diagonal of the film. 

FILM 

Normally only the fastest type of :film 
should be used. The new Eastman Ko
datron Panchroma-tic film is especially 
designed for use with stroboscopic light. 
This film is more sensitive to strobo
scopic light than are Eastman Tri-X 
and Agfa Triple-S and it should be used 
when maximum. sensitivity is needed. 
However, Tri-X, Super XX, and Agfa 
Superpan Press and Triple-S are satis
factory for most work. The Superpan 
Press should he used when the maxi
mum contrast is desired. The Triple-S 
film has almost the same effective speed 
and is to be preferred when the subject 
contrast is high since this :film furnishes 
negatives of average contrast. If the 
camera is equipped with cut-film hold
ers, cut film has some advantages over 
roll film or :film packs. 

FIGURE 8. Brick breaking pane of glass. 
TYPE 759-A Sound-Level Meter ,  placed twenty
.five feet away from the plate of glass, fed a 
TYPE 714-A Amplifier which in turn caused the 

Strohotac and St.robolu to flash. 

LIG H TING 

For the type of small-area photog
raphy discussed in this article, usually 
a single Strobolux supplies sufficient 
light. When necessary to relieve the 
shadow side of a Strobolux photograph, 
a white cardboard reflector can be used. 

HOW TO HflRE" T HE STROBOSCOPE 

Appropriate terminals and connecting 
cords are supplied with 
the Strobotac and the 
Strobolux so that they 
may be operated at 
single flashes. The two 
instruments are con
nected by these cords 

FIGURE 9. Composite 
photograph from two 
sing l e-flash shots taken 
with set-up shown in Fig
ure 7. ' The bullet is still 
inside the light bulb which 

has not had time to 
.. explode." 
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and the plug is in erted in the CO 
TACTOR jack of -the Strobotac. When 
the wires attached to the plug are short 
circuited, the Strobotac and the Sl:rob
olux produce a single flash. The volt
ages and currents present are so low 
that no precautions need be taken in 
handling the exposed end oi the wire . 

The SPEEDS witch on the back oi 
the Strobolux should be et at "slo"\ " 
to secure maximum illuminat ion at 
single flashes. 

The exact manner in which the elec
trical conta t, for producing the single 
flash, is synchronized with the opening 
and closing of the camera shutter will 
depend upon the particular problem and 
the ingenuity of the user. The following 
suggested methods of synchronism have 
been employed and will be adequate for 
many applications. 

H AND S YNC H RONIZATION 

Many mechanical applications in 
which the motion is cyclic can be photo
graphed by synchronizing the flash and 
the exposure by hand. The subject is 
focused and composed on the ground 
glass or view finder of the camera, the 
camera shutter is opened, the two wires 

FIGURE I 1. Shuttle j ust emerging from shed 
of loom shown in Figure 10. This shuttle is 
thrown horizontally through the hed , for a 
distance of approximately five feet, 180 times 
a minute. The exact shape of the loop of thread 
from the shuttle is of considerable significance. 

FIG RE 10. Photo court sy Hoosac Mills, 
ew Bedfot·d, Mass. Experimental loom oper

ating at 180 picks per minute. Long rod in 
foreground wa gear <l ·to a mak -break con 
t.actor o that the e act phase of fla h could 

he et by hand. 

from the Strobotac CO T CTOR plug 
are momentarily connected, and a single 
fl.a h is obtained; the camera shutter is 
then closed. Operation in this fashion 
presuppo es two conditions; :first, that 
the exact phasing of the motion is of no 
importance and, secondly, 1:hat the 
photograph can be taken in subdued 
light. Since the shutter of the camera 
probably will be open for a consider
able time, and since the film used i 
very fast, it is difficult to a oid fogging 
of the film from any outside light which 
may be prese:q_1:. This type of synchro
nization is satisfactory in a large number 
of instances when the e act timing of 
the flash is not important. 

ELECTR ICALLY 

SYNC H RONIZED S H U TTER 

It i quite easy to arrange a 1nechan
i al syn hronizer on any type of Compur 
shutter so that the Strobolux Ha hes 

5 EXPERIMENTER 
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GENERAL RADIO 6 

only when the huller relea e is oper-
a Led. imple p1·ing arrangement i 
attached to the len board o that when 
the butter o king lever pas e it 

appro imate mid -po ition, eJectrical con
La t between the spring and the lever 
will be made whil e  the shutter is open. 
Connection is made to the spring and 
Lo the metallic cas of the shutter itself .  
The hutter hould be set for some speed 
between l/lOOth and l/300th o[ a 

econd . 

To yncbronize the shutter with the 
flash it is merely nece sary to remove 
the ground gla and to look through 
the len when the camera is pointed 
toward the Strobolu...x and relea e the 

butter. If light i een through the 
entire Jen , ynchronization is corre t. 
Any light which reaches the ground gla s 
should be the full fla h. If the contacts 
are not ynchronized, rotate the shutter 
in the mount until the contactor fires 
the trobolux at the proper time. 

With this type of synchronization th� 
equipment can be op rated in any room 
light th.at i not uffi iently strong to be 
photographi ally obje tionable for any 
ordinar_ exposure at butter speeds 
from 1/ OOth to l/300th of a econd. 

M EC H ANICAL CONTACTOR ON 

M OVING S H AFT OR PART 

Many applications require exact syn
chronization between a sequence in a 
mechanical operation and the e po ure. 
Usually it is pos ible t o  fit a simple 
make-break contactor on a rotating shaft 
or moving part. By adjusting the posi
tion of the contactor the exact moment 
of flash can be phased accurately with 
the desired motion. To avoid more than 
one exposure it is necessary to place a 
quick acting switch in the ingle-flash 
contactor circuit so that thi ir uit an 
be opened by hand a soon as one Ha h 
has been obtained, unless the subject to 
b photographed has repetitive motion 
that will permit a series of Ha hes a 
of en as the motion repea·ts itself. 

In taking photographs with this type 
of contactor it is, of course, necessary 
that the equipment be operated in sub
dued light since the camera shutter must 
be operated b y  hand and is open mate
rially longer than is required for the 
flash exposure alone. 

M EC HANICAL IM PACT- DIRECT 

ELECTRICAL CONTACT 

A number of trick photographs, such 
as the shattering of a glass container full 
of liquid, can be t aken by causing the 

impact between the 
falling object and two 
metalJic plates upon 
which it faJl to make 
1he electrica l on La t 

FIG RE 12. S t-up for 
·taking photographs _ with 
TYPE 759-A Sound- L vel 
Meter, T PE 760-A Sound 
Analyzer, TYPE 631-B 
Strobotac, and TYPE 648-A 

trobolu..x. The camera 
shutter is opened and 
closed by hand; the S trob
o] ux is flashed at any par
ticular frequency of sound 
selected Ly the Sound 

Analyzer. 
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for the ingle flash. More practical 
applications of this simple ystem are 
apparent in specific problems. 

Two metallic plates are separa-ted by 
means of crumpled piece of paper be
tween their corners. wire is lead from 
ea h plate to the CONTACTOR ter
minals of the Strobotac, and the falling 
object causes the two plates to make 
ele trical contact and flash the Strob
olux. The camera shutter, of course, is 
opened before the objec-t falls and is 
closed imm_ediately after the flash. By 
varying the thickness and size of the 
paper separating the plates, the pha ing 
of the synchronization can be changed 
-to time the flash to ahnost any moment 
desired. 

It is usually advisable to cover the 
plates with a piece of cloth or paper of 
a color contrasting strongly with the 
color of the object being photographed. 

M EC HANICAL 

BREAKING 

IM PAC T

WI RE 

In many ca es synchronization can be 
obtained by stretching a very fine wire 
aero the path of the moving body that 
is to be photographed. A imple open
circuited telegraph relay i s  connected 
to the wire through a battery. When the 
wire is broken the contacts on the relay 
close. The CONTACTOR wires from 
the Strobotac are conne ted to the con
ta �ts on the telegraph relay. The se
quence is: the camera shutter is opened 
by hand; the moving object break the 
fine wire, which interrupts the battery 
voltage on the telegraph relay· the con-

FIG RE L3. Photo courte y Mu Switch Cor
poration, Cant.on. Mass. Ano-ther example of tbe 
bundr ds of practical mechanical application 
of ingle-fia h photography . Thi se1:-up photo
graph was used by the Mu Switch Co1·porat:ion 
to determine that th ir SW"itch • nee -tripped, 

--....... traversed the distance between con-tacts- that 
ther were no inter mediate positions f equi-
1 ibrium. A motor-driven cam (at top of pho
tograph) operated the switch and flashed the 

Suobolu . 

7 EXPERIMENTER 

tact on the r lay lo e; the -trobo1ux 
f:la hes, and the camera shutter is clo ed 

.by hand. Th prop r timing can he ob
tained xp rim ntally in veral way . 
The physical position of the wire along 
the path of -.:he moving object can be 
changed; the tension on the wire can he 
adjusted so that the wire will hr ak at 
different times; the pull on the armature 
of the electromagnet on the telegraph 
relay can be adjusted o er a con iderahle 
range; and the total throw of -the arma
ture and its conta ts can be lengthened 
or shortened. 

ELECTRICAL SYNCHRONIZATION 

- M ICROPHONE 

I:f the mechani al pheno1nenon to be 
photographed is accompanied by sound, 
it is po sihle to fire the Strobolux: in a 
number of way with a microphone and 
an amplifier. everal combinations of 
microphone pickup and as ociated equip
ment are possible; their election will 
depend upon the parti ular application. 

M ICRO PHONE AND 

A M PLIFIER 

Since the output o f  most m j  rophone 
l not grea-t enough to t1ip the troho-
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tac directly, it i ne essary to connect an 
amplifier between the microphone and 
the Strohotac. In many applications the 
General Radio TYPE 714-A Amplifi r 
has been u ed successfully. 

Through a long fie ihle cord, the mi
crophone is connected to the input ter
minals of the amplifier, the output of 
which is connected to the CONT ACTOR 
terminals on the Strobotac. Whenever a 

u:fficiently strong sound wave strikes 
the microphone, the Strobolux flashes. 
Synchronization between the mechan
ism creating the sound and the flash is 
obtained by shifting the relative posi
tion of the microphone and the subject. 
Con iderahle delay between the sound 
and the single flash an be obtained in 
this manner. 

When sequence photographs of repet
itive operations are de ired, the se
quence can be obtained generally by 
shifting the position of the microphone 
between each exposure (and flash) on 
either a single film or on a serie.s of films. 

M ICRO P H ONE AND 

S OUND-LEVEL M ETER 

Use of the General Radio TYPE 759-B 
Sound-Level Meter and TYPE 760-A 
Sound Analyzer permits unusually effec
tive ingle-ftash photography when the 
subje t to be photographed generates a 
sound wave of comple form. The sound 
is pi ked up by the Sound-Level Meter 
and the appropriate frequency com
ponent is selected by the Sound An
alyzer which then fires the Stroholux 
onl_ when sound of this particular fre
quen y is present. Many applications 

of this type are obvious. his method is 
the only one possible for obtaining 

ingle-fla h photographs of certain types 
of machine operations which produce a 
sound wave of complex form. 

P H OTOELEC T R IC CELL 

If the subject to e photographed can 
be made to interrupt the beam of light 
between a photoelectric cell and an 
amplifier, these in trument can he used 
successfully to take single-Ha h picture . 
Synchronization between the moving 
subject and ·the single flash is obtained 
by varying the distance between the ub
ject and its position when it interrupts 
the beam. the output from photo
electric cells i quite small, an amplifier 
is required to build up a sufficient volt
age to operate the Strohotac. 

D ARKROOM M ANI P ULATION S 

The darkroom procedure in handling 
single-flash pictures differs only slightly 
from the normal photographic practice. 

s the illumination from the Stroholux 
is generally quite low and as most us rs 
employ only a single unit with corre
spondingly low light contrasts on the 
subject, the de eloping formula used for 
films hould be of the maximum con
trast type. Developers ordinarily u ed 
for positive motion picture film build up 
contrast quite a·ti factorily. An in rease 
of SOo/c to 100% in development tlln.e is 
also recom:mended for increa ing the 
contrast. 

Corre pondingly, in a number of cases 
the contact or enlarging paper from 
which print are made should he of maxi
mum contra t grade. 

- JOH :r M. LA TO 

GENERAL RADIO COMPANY 

30 STATE STREET CAMBRID GE A, MASSACHUSETTS 

BRANCH ENGINEERING OFFICES 

90 WEST STREET, NEW YORK CITY 

1000 NORTH SEWARD STREET, LOS ANGELES, CALIFORNIA 
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