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At Acoustic Research, Inc., 
cf Cambridge, Massachu­
setts, the Strobotac ca5fs 
new light on the perform­
c nce of loudspeaker radi-

ators. 
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NEW EYES FOR MODERN INDUSTRY 

The Type 1531-A Strobotac® 

WHAT IS THE STROBOTAC®? 

The Strobotac® is a stroboscope, an instrument 
now familiar to nearly all mechanical and elec­
trical engineers. It supplies intermittent illumination 
in the form of short, brilliant flashes of light, re­
peating at a controllable and known rate. 

The word stroboscope comes directly from the 
Greek strobos, a whirling, and scopos, watcher. 
With the stroboscope, we can watch things that 
whirl (as well as things that vibrate and recipro­
cate), and from that watching we can derive a great 
deal of useful information a bout the thing that whirls. 

By intermittent, periodic illumination of the 
whirling object, at a rate nearly equal to its rate of 
rotation, the object is seen in apparent slow motion, 
disclosing all the fine detail of its actual motion. 
When the rate of viewing is equal to the rate of 
rotation of the object, the object appears station­
ary, and, if the rate of illumination is known, the 
stroboscope becomes a tachometer. Hence the 
name Strobotac®, from stroboscopic tachometer. 

The new TYPE 1531-A Strobotac rep­

resents the most important advance in 

cornrner ·ial strobos ope de ign since 

1935, when General Radio first intro­

duced the now familiar Strobotac® 

stroboscopic tachometer. The new in­

strument offers a combination of p r­

f ormance characteristics not hitherto 

available in any commercial strobo cope, 

and it opens up many new fields of ap­

plication for stroboscopic te hniques. 

A radically new Strobotron lamp, de­

veloped by Edgerton, Germeshau n & 
Grier, Inc., in cooperation with General 

Radio Company, provides three v ry 
important improvements in performance 

characteri tics: 

1. A white light flash, rather than red, 

produces higher contrast in the viewed 

image and makes objects appear in their 

natural colors. Also, the very mu h 

higher resolving pmver of the human eye 

for white light as compared to red light 

Figure 1 .  View of the Strobotac with case in t otal ly 
open position. The c onvenient, large rpm dial is 
easily gripped by the hand for precise flash-rate 

sett i ng. 

permits finer detail to be seen with less 

strain_ 

2. Higher light intensity, over 70 

imes as bright, allows effective u e 

under normal room-lighting conditions 

and also allows object deep insid a ma­

chine to be adequately illuminated. 

3. Shorter fta h dura ion, by a factor 

of 10 to 20 - 0.8 µs c at high flashing 

rates - allows a corresponding increase 

in the upper limit of speed of the viewed 

object. 

Suppor ing this impro ed perform­

ance are many other major i1nprove­

ments in electrical performance and 

mechanical de ign, which contribute 

greatly to the utility, adaptability, and 
ease of handling of the new Strobotac. 

4. Higher frequency range - from 110 

rpm to 25,000 rpm in three ranges -

permits direct measurement of 400-cycle 

devic s. 
5. Light beam is adjustable 180 de­

grees verti ally and 360 degrees horizon­

tally, so that the light beam can be 

aimed for bes illumination of the object 
being viewed while the panel i posi­

tion d for convenient control manipula­

tion and anti-parallax dial readings. 
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TYPE 1531-A 
..---'1---t--�t--____,t-- ST ROB OT Ac• 

0 2 3 4 5 6 7 10 
TIME IN fJ SEC 

6. Flip-tilt case, which provides an 

adjustable stand for hen h u e and a 

permanently at ached cover, whi h to­

tally encloses the instrument for storage 

or transit. 

7. irnplified controls-direct-reading 

rpm dial r quir s no mul iplying factor , 
and only the range cal in use is vi jble. 

8. Sensitive inpu circuit is easily trig­

gered by an external m chanical contact 

or by electrical signals - only 6 volts, 

peak to peak, r quired. 

9. Sub tantially maller in size and 

lighter in weight, the new instrument 
can be held in one hand. 

10. Neon calibrating lamp is located 

on panel, so that calibra ion can be 

ea ily checked at many speed settings. 

New Strobotron Lamp 

Th new lamp produces a white light 

flash by an electrical discharg through 

Figure 3. Two views of t he new Strobotac, s h owing 
(left) flip-tilt c ase closed for carrying and (right) open 
with panel l ocked in tilted p osition for c onvenient use. 

20 30 40 50 60 

Tl ME IN µSEC 
70 

Figure 2. These plots 
s how the marked im­
provement in flash 
duration in the new in­
strument. Both plots 
are f or high-intensity, 
low-flas h-ra te condi­
tions. Vertical s cales 
are. n ot c omparable. 
Peak lig h t  intensity is 
a bou t 70times as great 
for t he new instrument. 

xenon gas. Figure 2 shows a comparison 
of the light output pulses obtained from 

the new and old Strobotacs. Not only is 

the duration of the pulse much less for 

the new model, but the long tail char­

acteristic of the neon Strobotron tube is 

not pre ent in the new xenon tube, which 

results in much sharper definition of fast 

moving objects. M asured between the 
points at whi h the light intensity i one­

third of peak lio-ht value, the light-pulse 

width of the TYPE 1531-A Strobotac is 

approximately 0.8 µs c, 1.2 µsec, and 

3 µsec, on the low, medium, and high 

intensity positions, respectively.* On the 
other hand, the old TYPE 631-BL trob­

otac has 11-µsec and 40-µ ec pulse 

wid hs on th low- and hio-h-intensity 

positions, respectively. The phy i al 

length of the arc is % inch, so that a 

narrow beam angl , with high illumina­
*Nieasur d at 10 per cent of peak intensity, the durations 
are 1, 3, and 6 µsec. 

Figure 4. This adjusta ble neck strap supplied with the 
Strobotac f rees the ope rator's hands f or other func­

tions. 
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Figure 5. This mu lt ip le-exposure p hotograph il lus­
trates the 360-degree r eflector rotation. Hinged lamp 
assemb ly permits addition al position ing in vertical 

p lane. 

tion of distant objects, can be achieved 
with a small diameter refl ctor. Th life 

of the Strobotron is also improved, and 
the a erage user should be able to obtain 

bet'� een 500 and 1000 hours of opera­

tion before the lamp need be replaced. 

Mechanical Features 

The 1:YPE 1531-A S robotac is housed 

in the flip-tilt case* now used for many 

new General Radio portable instruments. 
The permanently attached cover of this 
case can be lo ked in either the totally 

losed or the totally open po itions, thus 

providing protection in s orage or transit 
without being in the wa when the in­
strument is in use. The tilting feature is 

very convenient when the in trument is 
to be used on a bench top. A neck trap 

is provided for supporting he instru­
ment, so hat th operator's hands can 

be free, if desired. (See Figures 3 and 4.) 
The lamp arm is hinged to provide 180 

degrees of travel, and the reflector ro­
tates 360 degrees around a second, p r­
pendicular axis to provide free aiming of 

*Patent pending, 

Figure 6. View of the panel, showing scale, mask, 
d ia l, and other convenient ly arranged contro ls. 

SEP T EMB E R ,  1 960 

the light b am. The multiple-expo ure 
photograph (Figure 5) shows the reflec­
tor in th:r e position . Th r flector is 
se urely held to the lamp arm by means 

of a spring-loaded detent button, which 
allows the reflector to be removed easily 
for replacement of the Strobotron tube. 

A small amoun of disp rsion i built into 
the surface of the refle tor, o tha a 
nearly uniform ligh pattern i produced 
over the 10 degree width of the light 

beam. 
All controls are located on a single 

panel, as hown in Figure 6. The range­
selection swi ch and rpm control dial are 

concentric for ease of operation. Three 

rpm ran()"e provide fla bing rates from 
] 00 rpm to 25 000 rpm. The range in use 
i illuminated, while all others are 
covered by a mask attached to the 
range-selection knob to prevent confu­
. ion in reading the dial. 
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FLASHING 
RATE CONTROL 

(RPM OJA) 
+B 

Figure 7. Elementary sche­
matic of the circuit used in the 

Type 1 531-A Strobotac. 

�---OSCILLATOR----/ '--THYRATRON TRIGGER./ '-STROBOTRON../ 

A power wit h 1 provided epara te 

from the rano·e- ele tor switch, and a 

six-foot po'\ er cord is permanently at­

tached to the in rum nt. Th cord can 

be conveniently tored when wrapped 

around the refle tor housing and range 

lrnob (s e igure 6). 
For main t nance or ervi ing, the in­

strument can be ea ily removed from the 

case. One etched board is hinged, so that 
all parts are readily acce sible. 

Os cil l ator Circuit 

The internal oscillator u ed in the new 

Strobotac is a free-running, amplitude­

sensitiv , bistable circuit hat is a mod­

ifica ion of h familiar Schmi circuit. 
The frequency a which thi cir uit 

operates is determined by a resistor­

capacitor combination connected to the 
input and a variable d vol age. Wh n 

the de voltage i changed the charging 

rate of the apacitor and the time be­

tween output pul es change. The fia h­
ing-rate control (rpm dial) is a poten­

tiometer, by means of which th de volt­
age can b varied to pr duce a flashing­

rate rang of .25 :1. The rpm scale is 
e en ially linear with dial rotation. A 
6-to-l change in frequency is obtained 

b twe n. rang by a corr spending 
change in the timing capacitor. Trim­

ming resistors, set at the factory, are 

used to correct for small variation in 

capacitor values so the three ranges 
track properly. 

• 

External Trigger 

When the range s' itch is set 1n any 

of the external-input po i ion he os­
cillator circuit i co verted in o a n­

ventional amplitude-sensitive Schmitt 

circuit. In these positions he flashing­

rate control (rpm dial) adju s th bia 
on the input grid and hence the s n i­

tiv:ity of the circuit. 

It is po ible to trigger the trobota 

from el· trical input ignal a well a. 

from a rnechani ·al contactor. An input 

signal of at lea t ix volts, p ak to p ak, 
is ne e ary. When the inpu el trical 

signal is near th minimum r quired 

amplitude, satisfactory triggering is ob-

ained by areful adju tm nt of th bia 

(rpm dial). If the input signal amplitude 

is large, satisfactory riggering will resul 

over a wide range of rpm dial se ting . 
With larg -amplitude signals, a change 

of dial setting will vary h point on the 

positive-going edge of the ignal hat 
cau es th Strobotron tube to fire. With 
a ine-wave input ignal i is possible o 
vary he firing point over a range of ap­

proximately 120 gre s. Thi pha e ad­
justmen i not po sible, obviously, with 

steep-wave-front signals. 

Although the upper limit of the in­
ternal o cillator is 25,000 rpm, or ap­

proximately 420 cps, external triggering 

is usually possible at frequencies as high 
a 45,000 rpm (750 cps). The upper fre­

qu ncy limit depends on the characteri -

tics of the individual trobotron tube 
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and will appear either a rrati opera­

ion of the tub or the formation of a 

Low-int n ity, ontinuou arc, called 

"hold-ov r." 

For triggering by a mechani al con­

tactor part of a d voltage divider is 

hort d by the onta ·tor to gen rate the 

ignal into the hmitt cir uit. 111 a 

po i ive-going signal i n e ary to pr -

due he orr ct polarity trigg r to op­

erate the Strobotron th light fla h 

oc urs on the op ning of the m chanical 

contact, rather han on the clo ing. B -

cau e h tim be w n op ning nd 

do ing of the rn chanical swi h i u u­

ally u:fficient for th robotron circuit 

to r over, are hould be taken to elimi­

na e ontact bounce which will produc 

unwanted extra fla hes. 

Cal ibration 

Calibration is accompli h d wi h a 

neon bulb rath r than th vibratin · r d 

u ed in the previou mod 1. On el m nt 

SEPTEM BER ,  196 0 

of he neon bulb i ex it d from th 

power-line volta and th th r 1 m nt 

from he volta acr th ro otron. 

A the flashing rat trob tr n 

approa h ither th fundamen al or a 

harmonic of th powcr-lin frequency, 
th n on light in n ity will vary at a 

rat qual o th diff r nc fr qu ncy. 

Tv o fron -pan 1 adju tments are avail­

abl f r calibr ting the rpm dial at 3600 

rpm and 900 rpm*. alibration can also 

b mad at oth r di 1 s ttings, between 

about 600 and 7200 rpm, �which ar inte­

gral or fra tional multiples of the power­

line frequenc . When the best po ible 

accuracy of speed mea ur ment i d -

ired, a calibration point can often b 
found near the p ed et ting used. ali­

bration i mad di:ffi ul b low 600 rpm 

by fli k r and abov 7200 b h low 
amplitude of the light-inten i y ana­

tion. 

*3000 and 750 rpm wh n the power-lin frequen •y is 50 
cycl , 24,000 and 6000 rpm when it is 400 cycle . 

SPECIFICATIONS 

Flashing-Rate Range: 110 to 25 000 flash p r 
minut in hree direct-reading ranges, 110 to 
690, 670 to 4170, and 4000 to 25,000. Sp ds up 
to 250,000 rpm can b rn ur d. 
Accuracy: On p r c nt of dial reading after 
calibration on middl range. 
Calibration: Two crew-driver adju t-rnent are 
provided on the panel for calibration again t 
power-Jin fr qu ncy. 
F lash Duration: ApproximatelyO. , 1.2, and 3 µ ec 
for high-, medium-, and low- peed ranges, re-

p tively m ur d at 73 p ak inten ity. 
Peak L i ght Intens ity: 0.21, 1.2, and 4.2 million­
bearocandlcpower minimum on high-, m dium-, 

nd low-, peed ranges, rcspecti vely; 7 million­
b am andl p w r for ingl -Ba h. 
Reflector Beam An gle: 10 dc-gre .sat half-int nsity 
point . . 
Output Tri gger: 600 to 00 volts negative puls 
available at a pan 1 jack. 

Type 

External Triggering: trobotac can be triggered 
wi h a me hani al onta tor or 6-volt p ak-to­
pen.k signal. (2-v It rm ine-wave. ignal down 
t 5 p ·.) 
Power Su pply: 105-125 (or 210-250) volt , 50-60 

ycl ' or 400 ycl . 

Maximum Power In put: 35 watts. 

Tube Complement: 4-1Nl695, 2-NE2H, 1-5965, 
1-5727, 1-1531-Pl tr b tr n. 

Accessories Supp lied: Adju tabl n k trap, plug 
to fit input and output jack , 3-wire to 2-wir 
power-cord adaptor, spare fus 

Mounting: Aluminum ·a: with atta hed over 
and arrying handle, gray-wrin kl fini h. 

Dimensions: 10% x 6% x 6Ys inch , ov r-all, 
including handl . 

Wei ght: 7 Ys pounds. 

Code Word Price 

1531-A 
1531-Pl I Stro botac . . . . . . . . . . . . . . . . . . . . . , . . • . . • • . . . . . I Replacement Str obotron . . . . . . . . . . . . . . . . . . . . . .  . 

BELAY 
DR ID 

$260.00 
15.00 

lJ. . P aient �urnher>J: 2,-17 ,901; 2,4 7 ,907. and 2,492, 142. 
Patent Pending. 
Licensed under de>Jigns, patents, and patent applications of Edgerton, G rme hausen & Gri •r, Inc. 
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THE STROBOTAC AT WORK 

The original Strobotac of 25 years ago 
changed the s roboscopc from a laboratory t y 
to a reliable, incxpen.·ive, indus rial instrurn nt, 
which has become an important factor in the 
d ·ign, openttion, and maint nanc of mechan­
ical and l ·tromechani ·al equipment . Th n w 
TYPE 1531-A Strobotac, with its greatly im­
proved light inten ity and flash duration of a 
f w microsc<'onds, provides indu ·try with a tool 
of increa ·ed effectivencs for the studv of not 
only conven ional machine but al f oday's 
high-speed and miniaturiz d m hanisms . Stud­
ie can b c nduC'ted now in normal room light­
ing, nd the' greatly improved clarity produced 
by the "sharp" flash makes po ·ible th . tudy 
of fine d tails that hithert could not b een. 
Where the part to be tudied is inacc · ibl , th 

tr botac ' strong beam of light can u ually b 
made to reach it. Thi fe tur , coupled 'vith th 
ver atility provided by the pivoting lamp, per­
mits the instrum nt to be located conveniently 
and op rat d by one man, while the am mt n 
observe · th r ult without th aid of an as­
sistant. Extensive field te.·ting, carri d out over 
the past year, h• pr vcd the compl te a c pt­
ability f the n w design and ha brought to 
light man intere ting n 'W applications, a few 
of whi h are dis us c'd below. 

The new Strobotac operate . atisfactoril y 
from 400 cycle power lines as well a from 50-60 
cycle lines, which i · a gr at convenience in air­
craft appli tLtion . 

Low-Power Devices 

p ed of fractional-hors power motor · can­
not be mea ·ured by ordinary ta hornet rs, 
becau e thc load of a conv ntional tachometer 
alters operating conditions. The S robotac, be­
cau it r quires no mechanical r electri ·al 
connection to the motor , i the ideal tachom ter 
for thi u e. Its u 'able accuracy of on p r cent 
i bctter thau that of most ordinary tachom t r ·. 

Measurement arc made t.o d termin : nor­
mal perating spe d, p d variation due to 
line-voltag chang :;, · pceds a va1·iou con­
dition:; of overload and underload, torque- peed 
characteristics, and critical speeds at whi h 

figure 8. The Strobotac prod uces enough light to 
"stop" the motion of the fan through the eight layers 
of glass in the door of this altitude chamber. Some 
reflection is produced by the glass layers, but its effect 
is minimi zed by aiming the Strobotac flash info the 
chamber at an angle rather than head on. The new 
instrument's increased speed range now makes it 
possible to measure directly the speeds of fans op­
erating at 400 cycles (24,000 rpm) , which are com-

monly used in oircraft. 

vibration occurs. By low-motion ob ·ervations, 
brush action can be studi d, and chattering 
cau ed by commutator e ntri ity as well a. 
vibration of fram and part can often b . dc­
t ·ted. 

Measurement of torque with the trobotac 
is a widely used technique. When the motor and 
load hafts are com1ect d by an cla · i · coupling, 
and th rotational motion is stopped by the 

troboscope, th p ition of a pointer on th<' 
spring oupling will change a. the driv l shaft 
i loaded. With the addition of a calibrat 'd 
scale, th ·y tern becomes a torqu m ter. 

Air-Moving Devices 

In th trobosc pie tudy of the operation of 
fans and blower , vibration can be lo ated, and 
air urr nt around the blade can b ob erved 
through th(' us of chemical " ·moke ·" intro­
duc d into the air stream . Thi technique bas 
led to a con ·iderablc improv ment in fan de ·ign. 

At Rotr n Manufacturing Company , the 
Strobota ·crves a· th prin ·ipal test in tru­
mcnt for p >d m asurcments and the analyBis 
of true ural weaknes. ·e of air-moving de ice 
of all types. Blade re onances of devclopm ntal 
unit.· are d t ctcd visually whil th units arc 
subjC'cted to vibration on shake tables. Tc t in 
altitude and pre ·sure chamb r ar made to 
determine pNformanc of fan. that ar to op­
erat at high altitud s or are to pu h h0avier­
than-air g� se . . Other laboratory work i11clud s 
dynamom r measurement and air-deli cry 
t ts in ·whi h it is important t measure speed 
accurat0ly under pr ssure. 

figure 9. The bright Strobotac beam penetrates both 
an oil bath and the tube envelope to illuminate a 
rotati ng-anode X-ray tube at Machlett Laboratori es. 

www.americanradiohistory.com

www.americanradiohistory.com


SEPTEMBER, 1960 

Figure 10. Dr. H. E. Edgerton 
watches the action of valve 
springs in an internal-combustion 
engine at the M.l.T. Automotive 

Laboratory. 

Figure 11. Watching fuel-injec­
tion sprays with the Strobotac. 
For a close-up of the spray, see 
page 10. The high-velocity drop­
lets in the atomized spray can be 

Figure 12. At General Electric's Small 
Aircraft Engine Department, engi­
neers use the Strobota.c to examine 
the vibratory modes in aircraft gas 
turbine blades. The short-duration 
white light gives excellent resolution. 
Mode shapes are clearly defined at 
various excitation frequencies pro­
duced by an electromagnetic driver. 

studied in detail. 

Electronic and Electromechanical Equipment 

With the St.robotac one can study tap -
record r me ban· ms, r la s, servo , and trans­
ducers of all types. Speaker voice-coil clearance, 
spider flexing, and con p rformanc are all 
susceptible to strobo copic observation. 

A oustic R sear h, Inc., of Cambridg , 
Ma ncbu tts, bas us d the n w Strobotac to 
.advantage in the study of a n w b mispherical 
radiator for their AR-3 Loud ·peaker System. 
In this t chniquc, finely shredd d rayon flock i 
applied on a radial line of glu along be r::tdia­
tor surface. The Strobotac is flashed at ::i. rate 
diff ring lightly from an int gral submultipl 
of the frequency of the driver, whereupon nodal 
point and th degrc of vibration of the dia­
phragm can be determined by xamination of 
the movement of the free end of the flock under 
a magnifying glass (se cover photograph). 
Radiator break-up and other irr gulariti s are 
readily rPvealcd in thi. manner. 

With th aid of this technique, uniform dis­
persion and a more uniform frequcn y r  spon e 
have b en achieved for a new mid-range, hemi-

ph •rical radiator. Whcr as direct measurements 
wcr possible at radiator ex i ation frequencies 
to 1 kc with the older Strobota , work an now 
be perform d to 5 kc with th ne ' model. The 
fio king te bniqu extend · this to 20 k . 

An unusual application was discovered in the 
development of a new X-ray tube of the ro­
tating-anode type at Machi tt Lab ratori s. 
In this new tube the anode rotates at 9000-
10,000 rpm, which causes the target ar a to 
cbang continuously. This echniqu permits 
£n focusing of the X-ray without anode burn­
out from ex essivc cmis ion. Wh re other trob­
oscopcs either do not have a r petition r::i.nge 
that is high enough for this work or a light flash 
that i bright enough to p netrate th double 
window in th tank, the oil bath used for cool­
ing, and th tube env lope, the TYPE 1531-A 

trob tac has be n found quite suitable (see 
Figure 9). 

Large Machines and Engines 

Uses in th automotive and large-ma hinery 
industries include i:;tudies of spring urg , valve 
operation, det rmination of th effe t of fly­
wheel mass on peed varia i n, tudies f piston­
ring action, and vibration studies to determine 
where ·hock mount hould be appli d. For the 
study of r cipro ating parts in an intcrnal-com­
bu ion ngiue, the Strobotac is u ually trig­
ger d by a ontactor on the crank haft. For the 
study of the action of pistons and oth r en­
closed parts, a window i' often ut in th ide of 
an experimental ngin . 

Tb d v lopment and production testing of 
fuel-l'>pray n zzl s for dici:;els is gr atly facili­
tated by th new Strobotac. The bright, hort­
duration flash makeR po. sible detail0d . ·tudy of 
th action of rapidly moving part and the 
formation of fuel-injection . pray p� tt rn . The 

trobota "fr z " th motion f the high­
velocity droplet in th0 atomized spray, per­
mitting he tudy of both drop! t size and 
range. Figur 11 show ' spray patterns under 
study at the M.I.T. Automotive Laboratories. 

Vibration Studies 

Vibratory mo ion and it effect can be 
readily tudi d with he aid f the v ry short 
light puls from th robo ac. Displacem nts 
in vibrating parts an b m asurcd accurately 
with the aid of a microscope and cro hairs. 
This technique has been u d by au ive 
and aircraf -power ngin r in m asuring 
crank ·haft whip, vibrations, and turbin blade 
displ::tc mcnt. 

Anotb r important us is he d tection of 
r sonanc s in device's subjected to the cyclic 
for s produced by hake tables. Relays, fans, 
motors, and clcctroni equipment and ystem 
- large and small - arc uhjectC'd to the 
"dithering" action of bake tables whil trobo-
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Figure 13. A model helicopter 
rotor in a wind tunnel is watched 
with the Strobotac. Blade lag and 
flapping are clearly observed in 
s low motion, just as they occur 

under various flight conditions. 
In addition to providing a gaod 
visual representation of the con­
ditions encountered in flight, such 
s tudies serve as a visual check on 
vibration data provided by strain­
gages mounted on the rotor head. 

Figure 14. Strobotac single-flash 
photo of the fuel-injection spray 
of figure 11. The bright, easily 
triggered flash makes it easy to 
take permanent records of ob-

Figure 15. The Strobotac and as­
sociated equipment for eye­
movem.ent studies by Dr. J. Y. 
Lettvin. Note the electrodes taped 

to the s ubject's face. 
served phenomena. 

scopi light i u ed to detect damaging, self­
created, vibratory conditions. 

Printing 

In the printing industry, the Strobotac can 
be used for all typ of color registration. A 
manufacturer of gift-wrap papC'r has increa ed 
the production speed of a four-color rotogravure 
press to 450-500 ft./min. - tw�cC' �hat pra tical 
without the aid of stroboscopic light. On op­
erator and hi, assi ·tant am able to run this 
rotogravur press while th y p<:-riodically check 
registration with h aid of the Strobotac. 
Strobo:-icopic> observation.- no only how which 
of thC' four color is off register, but :i.lso indi­
cate the degree of correction required at the 
appropriate color stand. The result - more 
efficient utilization of produ ti n facilities. 

Industrial Maintenance 

In the operation of gears, cams, drills, aws, 
and cutting tool , the Strobotac will show mis­
adj ustments, mi aligrunent, wear, sourc of 
noise and vibration, t ., so that they can be 
corrected before failure of the ma hine occurs. 
Gov rnor action, b lt lip, lubri ation, clear­
anc , and the action of springs can be checked 
and m a.sured. 

Photography 

It is posRiblc to use the n w Strobotac for 
photographing obj cts in motion,

_ 
by 

*
either 

singk-fla.sh or multiple-flash tcchmques . The 
diC'sd- pray pattern of Figure 14 was photo­
graphed with the camera. shutter speed set to a 
value equal to the period betw en flashe> , so 
hat only one flru h occurr d during the e>xpo ure 

time. The ability to trigger the trobotac from 

an external electrical , ignal greatly simplifies 
the technique requir d to 'Y1l hroniz e  the flash 
of the Strobotac for singl -flash photography. 
The output of a photoc 11 or microphone, am­
plified if necessary, can be used. 

Medical Applications 

The n w Strobotac has many applications in 
the medical, psychological, and physiological 
fields. The object of nc such experiment con­
duct<>d under supC'rvision of Dr. J. Y. L ttvin 
of M.I.T. wa, to det rrn ine wheth<:-r or not th re 
was vision during eye movement. Th subj ect's 
eye \Ya, conne ted by four cir ular silver elec­
trode. to an os illos ·ope, wh©se amplified out­
put triggered a Strobotac each time an eye 
movement oceurred. Thus, with the subj ct in a 
dark r om, ther was illumination only during 
p riod of eye movement . 

The white-light feature of the n0w Strobotac 
make· it an extrem ly effective aid for xploring 
other areas of vision such as color p rception. 

The in trumcnt is al o utiable for use with 
tachi ·toscope in psychological work . In con­
j unction with an ext rnal gated oscillator, the 
Strobotac an provide bur t of light puls up 
to any bur t duration ( v n continuous), with 
pul e rate during the burst well above flicker­
fusion fr qucney. 

Other medical u eR include photi timulation 
during lectro n phalogr phic r cording of 
brain waves and the inducing of epilepti ·-like 
seizures. 

Neurologists have us d strobo copi equip­
m nt for a number of years in the study of 
seizure's and temporary blackouts cau d by a 
sensitivity to rhythmi ally int rrupted lig_ht. 
Thi same type of flicker, caused by a r •volvmg 
propeller int rrupting the un's rays at a critical 
rate, has long been suspected as the cause of 
mysterious pilot blackouts. 

*A table of guide numbers for various film types is avail­
able upon request. 
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Other Uses 

Among other applications are the dynamic 
balancing of rotors, study of l ip between fric­
tion-driven mcmb r , determination of the 
speed at which j aw · of ntrifugal clut hes be­
gin to open, the timing of moving-picture pro­
j ectors, and the calibration of watt-h0ur meters. 

A complete list of the potential uses of the 

S E P T E M B E R ,  1 9 6 0  � 
new TYPE 1 531-A Strohotac would toke many 
pages . This instrument i useful wherever there 
ar machin s and moving mechanisms, and this 
includ j ust about every industrial plant. 

- M .  J. FITZMORRIS 

c. J. LAHA AS 

w. R. TH URSTON 

TYPE 1 5 3 2-C STROBOLUME 
The Strobolume is till  available and 

can be used wi h the n ew S trabo ac®. 
While for most applications the very 
bright l ight emitted by the TYPE 1 53 1 -A 

Strobotac is more than adequate, h e  
S robolume will  be found useful w here 
large areas are to be illuminated or 
the particular requirements of the 
application dictate a very intense 
light. 

The Strobolume, at maximum light 
i ntensity, can operate con inuously at 
flashing rates up to 60 per minu te and, 

Type 

for short periods of time, up to 1 200 . At 

greatly reduced light inten i ty, i t  will 
operate up to 3000 per minute con in­
uously . The p ak ligh is 10 million­
beamcandlepow r at 60 fia h s per m i n­
u te ; it flash dura ion is 10 µsec at hicrh 
intensi ty and 30 µsec at low in en ity .  

The electri al spec i fications are iden­
tical with those for the p revious mod 1 ,  
1 532- B .  To connect the TYPE 1 53 1 -A 

Strobota ® to th Strobolume, the TYPE 
1 532-P3 Trigger- able and the TYPE 
1 532-P4 Adap tor are needed . 

Code Word Price 

1 532-C 
1 532-P3 
1 532-P4 I 

St�obo l u m e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
I Trigger-Ca ble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Adaptor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

TITLE 

TALLY 

T I G E R  

$ 3 1 5.00 
1 5.00 

5.00 

I NTERKAMA 1 960 
The International Congress and Exhi­

b i  ion for Instrumen tation Con rol and 
Automation - INTERKAM A  - will  
b e  held at the Dusseldorf Exhjbition 
G rounds from October 19-26 , 1 960 . 

Th General Radio Company will ex­
hibit its lat t in trument in Boot h  
2008, which i s  located i n  Building B .  Our 
representative i n  Germany, Dr.  -I ng. 
G unter Nussleill. ,  will  be i n  attendance 
together with General Radio representa-

tives from other European countries. 
Engineers from G eneral Radio factory 
at West Concord , Ma achusetts, U . S . A . ,  
who will attend are Dr. Donald B .  Sin­
clair, Exec"1.tive Vic Pre ident and 
Technical D irector ; Rob rt A. Soder­
man Adm i n i  rati ve Engineer, and 
Pet r J. Ma alka, Engineer . 

We look forward to welcomjng our 
many overseas friends at this ex­
hibition . 

NATIONAL ELECTRONICS CONFERENCE 
H otel S herman, October 9- 1 1 ,.  1 960 

At the 1 960 NEC G eneral R adio prod- had in past years. New items on d isplay 
u cts will be exhibi ted in Booths 205, 206, include : 
and 207, the same location that we have TYPE 1 53 1-A Strobotac .® 
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� G E N E R A L  R A D I O  E X P E R I M E N T E R  

TYPE 1557-r i r t.ion ali.brator, 

f h ] " brat.ion of vil rat ion pi kup . 

T YPE 1 1 -±2-�\ Fr qu nc • l\I t r 

V i l 

1 ·tr n i c  r q u n •y m r 

n ra r 1n n. 

qu n y 

i w u1g 

1 2  

s :v p n a ran istor a mplifi r .  
T Y .P I�  1 6  7-A Tran. f r- u n  · i n 

dan 

a ,  ir  

· itn.n e o f  t 

ELECTRONI C  INSTRU M E N'T MA N U FACTURERS' 

EX I B I T 
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