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Flash! . . •  a new STROBOTAC® 

electronic strob,oscope 
Type 

I 538-A 

Ty1pe I 53B-P2 

Type I 539,.f3 

Type l 538-N 

The new Strobolac and optio ,al accessories. Next to the Strobotac, in 
leather case, are bal1ery and charger_ Above righ1 are battery power 
cable and exten'sion l,amp. The Strobotac its,elf sits on the high-inlensily-

The new high-speed Strobotac® 
electronic strobo1scope described in 
this issue extends the speed range 
for stroboscopic viewing and speed 
measurement to over 1 ,000,000 
rpm. In addition, the versoti.lity of 
the stroboscope is enhanced by 
three optional occessories: a re
chargeable battery for operation 
independent of oc powe1r lines, a 
plug-,in High-lntensity-fla�sh Capaci
tor fo1r extra-bright f,lashes for 
photographic applications, and an 
ex.tension lamp for access to hard
to-reac:h areas. 

The electronic stro bo cope has al
ways been a p ta ular instrumen 
its opti aJ wizardry a fascinating a 

'flosh capacitor. 

it i u eful. The n w t rn mb r of Rs 
TROBOTA ® family of tro ho cop fol

low the tradi ion. It ability o fla h 
150 000 time a min t hat it 
can be u ed for sp d m a ur m nt and 

ro o c pie ob er •ation of he fa e t 
xi ting m t r and ma hine , ev n 
ho e in th million-rpm cla c, om

panying thi fla hing rat ar two other 
impor an fea ur : battery as w ll a 
a operati n nd an ace ory plug-in 

High-Int n. i y-Fla h 1 a aci or that 
boo t the light ou tput t nfold f r 

photographic application . Th batt ry
power option i ure to bring h er 
from ·hou and of v t r n trob u ers 
who e operating radii have b n he 
Ieng h of h ir xt n ion cord . 
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Goodbye, extension cords! Textile trouble-shooter 
carries his own power, new Type 1538-P3 Battery 
and Charger, in shoulder-slung lea ther case. 

The new TYPE 153 - 'rROBQT_ · 

is an addition to th lin not a repla 
ment. The pop lar TYPE 1.531-A 

TROBOTA will remain availab for 
tho e who do not n d the extra ca pa bil

itie of the TYPE 153 - . Th able 
below mmar1z diff eren e b -

tween the two mod 

APPLICATIONS 

The fl.a hin -rate limit of the new 
STROBOTAC (150, fpm) b no m ans 

tate the upper p ed limit of the 

Flashing-rate range 
Speed-mea surement range 
Flash duration (on high to low 

speed ranges) 
Ba ttery-operation option 
High-Intensity-Flash Capa citor option 
Ex.tension-lam option 

instrument s u efulne imp le har

monic relation hip extend this limit 
to well over a million rpm. Thus high-

p d dentist ' drill , textile machin ry 
( ee cover) and practically anything 
tha move cy Heally, no ma er how 
fa t, are now subject to strobo copic 
ob ervation and mea urement. It s true 
tha b u of harmoni can e nd 
the eff ecti re range of the slower-speed 
TYPE 1531-A into th hundr d-thou-

and-rpm area, but as the device speed 
get high r th u h rm nic c me 

lo · h r on th fla bing-rat dial. 
i become more difficult to 

identify them, eciaUy if th device 
p d wander . Bu , wi h the n w 

even a m"llion-rpm mea -
ur m n pr n t n pr lem. 

ACCESSORIES 

Th nick I-cadmium b ttery with an 
automatic char r, i availabl a an 
opt· onal A full charg d 

t ry rill p TROBOT c for 

a o lt ei ht hour of norm I op ra i n. 
Th ba ter recharge oYernigh from a 

r it n b lef n charge 
d, ha i will ah ay be 

rea TR BOT c can be operated 
dir ctly from an ac power line if i l 
mor con enien . 

. noth r important new ace ory l 
th T "PE i.-:3 - 2 � x n Ion mp, a 
lamp-and-refi ctor a embly, "dentical 
to that fl h R B T \.. , 

. 
h a IX-

Type 1531-

1 10-2 5,000 fpm 
to 2 50,000 rpm 
0.8, 1.2, 3 µs 

no 
no 
no 

Type 1538-A 

1 10-150,000 fpm 
to above 1 million rpm 
0.5, 0.8, 1 .2, 3 µs 

yes 
yes 
yes 

Output trigger 
External triggering 

600-to-800-V negative pulse 
Contdct opening, 6-V, p-to-p, 
signc I (2-V, rms, sine wave) 

6-V positive pulse 
Contact closure, 1-V positive 
pulse, 0.35-V, rms, sine wave 

$465.0() Price $295.00 
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The Principle of the Stroboscope 

A stroboscope is an instrument that permits periodic observation of a moving 
object in such a woy os o create the optical illusion of slow or stopped 
motion. The electronic stroboscope is essentially a flashing light that provides 
periodic illumination of a cyclically moving object and thus produces the 
stroboscopic illusion. 

The flashing rote of the stroboscope is controlled by an electronic oscillator 
and is adjustable over a very wide range. lf it is set to flash at, say, 1800 
times a minute and if its light is used to illuminate a fan rotating at 1800 rpm, 
each successive flash will occur with the fan in the same position, and the fan 
will appear motionless. If the flashing rote is offset very slightly from the fan 
speed, the flashes will come at successively earlier or later parts of tile fan's 
cycle, produc.ing a slow-motion replica of the actual high-speed motion. 

The stroboscope is also w"dely used as a tachometer. The flashing rate is 
adjusted to produce the stopped-motion effect, and the speed of the device 
under study is read on the dial of the flashing-rate control. Especially significant 
is the fact that this kind of tachometry requires no physica 1 contact with the 
device. In photography, the stroboscope's microsecond flash (much faster than 
that of conventional speed li,ghts) "stops" almost anything, no matter how fast 
it moves, for the camera. 

f oo r and plug. Th plug mate wi h 
a conn ctor on he fron pan 1 of he 

hu t lamp ·an b 
op ra p cc oo mall for h 

compl t in rum n or can b mount d 
in ie · hamber and co trolled fr m a 

af i t  n 
The light int n it of he TROBOTAC 

i more han adequate for m ny pho 
graphic applica i n . till, here are 
time when, ei her b c u e of the 
ex remely hiO'h peed of the obj c 
b in photograph d or n unavoidably 
high m bien ligh 1 Yel a bri h ter 
fia h i needed. rl h n the photographer 
can nnect th n w yp 1 -3 -P-! 
Hi h-In n i ) -Fla h apacit r to the 
ba of the THOBOTA . \Vi h thi ac
ce sory connected one can pr du a 

in le fla h o r t brillianc (44 mil
lion b am andle ) and hort dura 10n 
( nncro econ ) . 

th r acce orie u ful with the 
TROBOT_ c G photoel ric pick-

off ( ee pa e 11) fia h- ela r unit, 
surface- peed wheel, and rob -

scop tha an be controlled by the 

TR B TA : the TROBOL ME and the 

TROBO •• LA YE ( e pag 9). The e in ru

ment and ace ori con ti u e by far 

th mo mple e lin of robo op1c 

eq ipme t available an )'\' re. 

The extension lamp solves a logistics problem. 
Six-foot cord attache s through connector on 

front panel of Strobotae. 
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THE CIRCUIT OF THE NEW STROBOT AC 

Th Lxf Id in r a e in fia hing rate 
of the w TROBOT. •va mad p -

ill 

800 

"' 1--..J 
g 

dev lopm nt f a n w 
tub * and f n w cir ui 

h im r quir 
fia h f r d ionizati n and re-

. The Ioll i n 

m can les. 

150;..• 000 µ.s 2000,...s 
@El 

figure 1. Voltage-vs-time characteristics of 
various charging circuits. 

• 

,figure 2. The charging circuit of the new Srrobotac. 

ov r ,. , 

tr m 

YP 

f light7 
ml ro

vol arr 
remain und r 

r 

1nng 
rict th 

nd 

The an w rt tbi problem is o hold 
the vol ag o z ro for h ioniza ion 
p riod and th n to rai e i quickly t 

the firing leveL 
The new cir it hown in igure 2 

provid - n almo t ideal charging urvc 
(lab I TYPE 1'"' '1 in F"gure ). 
During th 150-micro cond d ioniza
tion tim after he trobo ron ha 
flash d the tran · t r, ac' ing as a 
S\ •itch is aturat d and h tran form r 
primary curren increa e , storing en-
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Harmonic techniques e>ctend the 
u sefuln ess of lhe Strobotac over 
the entire audio-frequency range. 
Engineer here is watching speaker 
motion through microscope while 
adjusting flash-delay unit to pro� 

"ide phase control. 

rgy in the tran f rm r core. Th volt

age indu ·eel in th e on ary ·windin 
during thi uild-up 1 blocked by th 

di rcciifiC'r, and no Yolt g a p ar 
a.er ::--s the apaci r · nd ,·t rol otron 
tub . At th en<l f thi · 1.:50-mi r -
• <' n<l int n·al. the trun it'tor i 
. wi t<'h<'u off and h pr·imary curr nt 
go s t z ro. Th oHap ir g magne ic 
ti 'l g v rs -p 1 .. ri .,) volt-
au m cau:.--;ing h diode 

o eon I LL ·t and th r d ncrcry t I 

trm sfrrred to th e• pa('it r. \Yh n th . 

n rgy in the tran .. f rm r i::-; zcr , th 

01 11 
thc> 
mad 

apa<'itor. 

a fo:-:;t a 

and h Ii de 
Ill 
be 
he 

Aa ·hin(T rate ·an ma to 

appr a('h the the r tical  maximum. Th 
mo t imp rU:m t r .·ult of all thi is an 

ir crea._e in ffa hing rat u.lmo. · th 

the l" tical maximum. r hi. wa� th 

main objl'di\· of th C"ircuit <l v 1 p

m nt. but the' foll u wa almo t a 
v• lua )le. 

The tran f r of 
pow r up ly to th 

a indu tor and h 

di ch· r capa ·itor 

nergy from h 
interm diate or

n r ·onan ly to th 
can b m de with 

April 1966 

nn ffi ·i ncy ' ppr a hinO' 100; . In th 

conv ntion::i l H chc. rgi g Ir ui , h ·-
v· r on half th availa n rg is 

di ipa l in h C'hargin r r i or r -

gard I f the valu of the r t r 
(in ludin.,. zero hm ) . Th u e of 
induc ivc charging hercfore ave the 
p · r ordinarily dis ipat d 1n he 
charging r i or and mak ba tery 

op rati n practical. !or over, the u 

o a T' nsf rrner u. h indu · le-
m nt permit 11 f .. 

ran i or circuit to g n ra 
voltag required by the s ro b 

block diagram f th TR B 'l'A is 
. ho \·n in Figur �. A tran i toriz d R 
o illu or t� he fla bing rat . n 

a h yel , a r n i tor trigg r circuit 

OSCILLATOR ,_ __ 

GATE 

200·µ� 
DELAY 

200-,.s 
MONOSTABLE 

FLIP-FLOP 

+24V 

Figure 3. Block diagram of the Type 
Strobotac electronic stroboscope. 

aoov 

1538-A 
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generat a 
pul e to trig 

n th tim 

micro econd pul e, nough 

n s or to char e th 
re onantl 'to ol in an 

nerg r ha 
ap citor 

dditi n I 

200 micro con . Thu , 

fta hing rat of _50 r 
ibl . 

ma.1mum 
ond 1 p 

he aver lig t output of a trobo-
scope varies directly with fla hin r te 
and · ch r capacitan e. T e excep
tionally wide fia hlng-rate rang of th 

E 153 - ( to l) would mean a 
drastic variation in ligh u put if 
only on dischar pa itor wer d. 

n th other nd, a con in uou ly ad
justable · charge c acit r i b a 
15 -to- r g 1 obvio 1 im r c i
cal. T e compromise olut"on · o 

wit h in diff r n cap ci r for each 
of the four : 1 peed range . The re ult
ing capacit n varia i n is 216 to 1, 
and this raise another de i n prob! m. 

f the a· charge capacitor var· Ill 
v lue ov r a 21 -to- 1 ran e, the the 
re on t charging 

arli r, eit er the inductan e mu t also 

var b a factor of 2 6 or 1e current 
mu tvary by a factor of v'216 to upply 

sufficient ener y per c cle. Larg oil 
and 30- mpere current \ er bo h un-

ppealing o an b r appro ch "'ra 
f und. 

to 
tw 

n h 

e u l t 
by e tr 
' •ro '.._ th 
former primar •. 

<I) 
1-
....J 
0 
> 

15() l.lS 
TIME-

he 
he 

the 
t p 

d 
ratio appear 

on th r n�
th c pacit-Or 

Figure 4. Curve showin g step voltage buildup _ 
,an cnarging capacitor. 
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r ach 0 Y lt . th Z n r diod v lt-
ded and th flip-fl p clo e 
aking th f edback loo and 

endin th pul train tar ed by th 
cillator. vY hil thi mul iple- cle 

re onant- barging techni que u d n 

April 1966 

h 1 w r range r q1.11r mor tim 

than th m 1 -cycl charge, c rr -

p ndingly long r tim 1 availabl m 
' hi 'h to recharge th pacitor. 

M. c. 1 OLTJE 

SPECIFICAT 0 S 

Flashing-Rate Range: l 10 to 1.50,0 0 flaBhe per 
mi nu in our dir ct-reading range : 110 
to 9 , 67 t 4170, -m 0 t.o -5, 0, and 21,00 

o 1 -o,OOO rpm. '-''P d t..o er 1 million rpm 
c n h me� ure<l. 
Acc,uracy : ± 1c4 of r adin r on all range after 
c libration a ain. t line frequency. 
flash Duration: • Pl r ximately 0.5 
and : µs for high-to-low spc ,d ran , r p c
tivdy, met ured · tt �3' pe:.ik int nsi y; f r 
single flt h - with Type I -3 -P-1 High-In ten it '
Fh h Ca.pucilor, ..._' µ •. 
Peak Light Intensit y :  Typically 0.1 , 1 5, and 15 
million h am l'andl ( .1 ·, 1, - and 15 X 1 6 
lu · m<'i UrC'd at 1 m ter di tanc n he b' a.n 
cent r) for high-t -lo·w I l ra. g , r p -
tivcl.'; l J milli. n beun candl f r �in l<' fla. h, 
with n 'PE 1.33 '-P 1 High-Int n ity-Fla h 
Capacitor. 
Reflector Beam A.n,g le: 10° nt h lf in ten i y 
pain . 
Output Tl"igger: G-V positive pul e 

ehind 4-00-n. 

External Triggering: Eilh r a. 
the inpu ja k t<>rminal , i 
pul e, or u .:�5-Y, rm', m 
100 Hz incrc · in tu :3.5 \' rm , z. 
Power Required: 10 t 125 r 1 H to 2.-o 1 
50 to -100 Hz, 15 \Y or 20 o :lO V de, 12 \Y. 
Acces sories S'u pplied: ..\(: jus able neck rap, 
ph ne plug for input and utput jack spar 
fu e . 
Accessories Avgilable: TYPE 15 -P2 Extension 
La.mp, TYPE 15·� -P:3 Ba ler:v and Charger, 
T ·p;;; 15:3 P-1 High-Int.e i y-FI. h ,apncitor, 
TYPE 15:31-P2 Fl h Delay, TYPES 15; -1 

ho o l tri · Pi{'koff (fo u \\ ith Flash Del·- y ), 
TYri:: 1-:r1- Photo lectric Pickoff, and TYPE 

15;3c -A �troho lave. 
Mounting: FliJ -Ti 1 t n. . 
Dimensions: Width 1 !'> �*, height 6%, d pth 
HYs in h (210 by 170 ).)' H>O mm), ov r-all. 
Net Weight: /l/. lb (�.:1 kg). 
Shipping Weight: 10 lb (4. kg). 

Includes brmdle. 

atalog Xo. D rription 
Price 

in A 

1538-9701 
1538-9601 
1538-9602 
1538-9603 
1538-9604 

Type 1538-A Strobotac'!.'> electronic strobo5cope 
Type 1538-Pl Replacemen.t Strobotron Lamp 
Type 1538-P2 E;l(teruion Lcimp 
Type 1538-P3 Bottery and Charger, with case 
Type 1538-IP4 High-h1tenslty-Fla sh Capacitor 

ln,troducing the 

STROBOSLAV 

Bccau c it i v.'idel • u ed a a tacho
met r, the c nv ntion l r bo cop 

include an o cilia or and d 
elec 1·onic ir ui nece ' ar 

h Ila hing rate over a \\id range .. � 

pur ha r ·h want only to 

p d-mo ion ob r\'ati n or photo-
r h , wi h fla hing r te und r xt r

nal control tbu is forced o pa r for 
a apabili that i. of no u e to him. 

Ther in lie the ugge tion tha a im-

$465.00 
15.00 
55.00 

225.00 
75.00 
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the�Exp rim ter 

Using the S trobosla ve a s  a diagnost'c fool. 
The l'eflec::tor has been s l ipped off so that the 
strobe lamp can probe the inn,ards of the address
ing machine. A photoelectric pickoff keeps the 
flashes synchronized with the machine, whiltt a 
Hash-de ay unit atlows lhe operator to s c;an the 

motion throughout its cycle . 

pl ro bo p , de igned ol ly for 

external control is needed. Enter the 
TR 0 LAYE. 

The TYP 1530-

r p 

TROBO L. ' 1 a 
tro bo cope, in mo 

the h 
chi f diff rcne > is ha TROBO LA ,. 
ha no internal fia hin -rat con rol. 
Thi mean that. it cannot er e a a 
tacho et r. F r in m ti n tudi 

and for high- p e ho o aphy, how-

,, r th . ROB t ever, bi 

u efu s it mor ophi ti 

bre hren. 

It ha , in fact e eral advantag 
v r the] r r robo cop (in addi ion 

to he pri e diff ntial). It lamp at 

the end of a fiye-foot able, can b 
ither attach d t th a e r manC>u-

ver d lo e o he cbj c b ing ob erved. 
The ca�e i eU · mall enough (2;.1 by 

5% 4Ys inch ) t b perman n ly 
d on u h machin a textile 

produc ion ool and prin ing 
·h r ontinuou rob opi 

ma cu co ts ub tan ially 

o•nng up d f ct m material or 
pr u d. 

TRO 

·uch 
a · up on p ' motion o -

erYe it through u it� C:'- cl and yn
chronize a camera hu er ·i h the fla ·h. 

Ligh du ·ation in n i and ft h-
ing-rate rang r all the �ame a for 

he YPE i.-31-A TROE The 

R n A ·E op rat, from 

power line . 

- .. 1. OLTJE 

SPECIFICAT IONS 

Flashing-Rate Ranges: 0 700, 0 O 42 , 0 W 
25,000 flash p r min on hi h-, m dium-, and 
low-intensity rang r p ti ly. 
Flas h Duration: Appro. · 0. , 1.2, and 3 µS, meas
ur d a � p akin n it·, for the low-, medium-, 

n hi h-intcn ity rang re p ctiv ]y. 
Peak Light Intensity: TyJJically 0. ', 3.5, and 11 
million beam cundles (0. ", 3.5, and 1 1  X 106 
lux me sured at 1- di t at th am 
cent r) for 1 ••·-, m lium-, and high-in en i y 
rang s, resp tive) . F r ingle flash, l million 
b am c ndJ s. 
Reflector Beam Angle: 1 0° a half-in en i y 
point 

1 0  

Lamp, a t  end of five-foot· cable, eon be held in 
hand as shown he..-e OI" alt·a c: h ed to c:ase (JS 

shQwn QO page 9. 
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External Trigger.Ing: Eith r a switch clo ure 
o. r the input j ack rmin ls or a 2-V (p ak) 
p itive puls . 
Power R quired: 100 to 125 or 195 to 250 , 50 
to ...i.oo IIz, l · "\ T (max) L J 15 \ . 
Accessories Supplied : Phoa e plug for input, 
m un ing br cket. 
Accessor'ie!> Available= TYPE 153 -
el ctric Pi koff, TYP'I!: 15:H-P2 Fi· h el 
(" i Lh a TYP 153 - Photoelectric PickofT ). 
Dimensionr;: '\Yid h 211, height 5%*, d pth 
4 inc (6-1- by 215 by 1 05 mm), over-o.11. 
Net We"ght: 2% ]b {1.:3 kg). 
Shipping Weight: 1 (3.7 kg). 

•Without la.mp attached. 

Cato.log Price 
JY 1urdJ r Descn:ption in ' A 

1539-9701 Type 1539-A Strobo-
slave $16S..OO 

153 1 -9604 Type 1531-P4 Trigger 
Cable (for use with Type 
153 1 -A Strobotoc) 'ES.00 

April 1966 

P'utting extra light on ·the ·subject. With an elec
tronic frequency counter going t h rough a vibration 
shake-table test, a Stroboslave is used to supple
ment t h e  light from the Strobotac. Smaller strobe is 
t iggered directly from output of Type 1538-A 

Strobofac. 

PHO O·ELECTRIC PICKOFFS 

n '' tw photoelectric pick-

n r 1 adio 
TYP!i 1 ... l whi h ' 

urc , he Ilff\ PE 
which doe t. The la t r 

. 

. p n \' and th 

th 

lin . he 

light 
l 5 7-A, 

th 1 

en i
T'YPE 

d for 

pha e con rol he Pick

off is r c mmended. The TYPE 1536-A, 

\vith fta h-d lay, i he comm nd d 

pickoff for u e with the T P 1531-

TROBOT C. 

1 " sing Photocell her I Coun , " Oeneral Rodio 
JiJ�rimMiter, Octob r, I 02. 

" 

The Type 1537-A Photoelectric Pickoff' is identic·r:d 
In a ppearance with t h e  Type 1536-A. Only dif
ference is that the Type 1536-A contains a lig h t  

source, t h e  Type 1537-A does not. 

uppli d with th TYP i -37_ Pick
off a� with h TYPE 1 - 6-A ar 

- lam an a magnet for a y mou t
m on vari t f surfac , and two 
roll of tap , on la k and one ilv r. 

f thi tap can e affix to the 

of haf or wh 1 to pro u 

m on 

reflective 

r fi cti nonreflecti e 

r nonr ft tiv . 

11 th h ic 

d p nd-

1 it elf 

1 1 
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SPECIFICAT IO S 

Operating Rate: Great r hnn 2 pul / . 
Sens.itivity: 'ffecti re irrn.diancc mu t be at 
le. t. . m \Y / m2 t witch on, le s than 0.6 
m' • /cm2 o wi. h off, a 1 micron wa elength. 
Power Required: 3 o 25 V de; 0 100 µ 
d p ndi.ng on o rating r• t . P ..,,. r i uppli 
by in trum nt ·with \\hi h it i u d. 
Ace ssori s Supplied: 10-f r ll of *in bla k 
tap , 10-ft roll of Vs in ilv r ap , carr -ing 
ca . 
Mounting: - 1 mp (capacity 1% in , flat or 
round) or 11 2-in m ne , b h uppli 

Dimensions: PickofT h ad 11 uin dia, 2 in long. 
Linka consis of two 11 6-in diam r sta,inlei;.s-

l el r , 6 and 67.f in lon and adju tu 1 
· nn ctin dan p. 'abl i ft J og tern in� ted 

in phon plug. 
Net Weight: 11-2 lb (0. 7 kg). 
Shipping Weight: -:l 1 � lb (2.1 kg). 

C'atal a 
Sumb r D criplion 

1537-9701 Type 1.537-A Photo
electr,ic Pickoff 

Price 

$65.00 

SEMINAR IN HIGH-SPEED PHOTOGRAPHY 

p I d cop1 
hi h- p am ra 

hut r ima n-
information: 

e lOil 

sa hue 213. 

DO WE HAVE YOUR CORRECT NAME AND ADDRESS- name, company 

or organization, department, street or P.O. box, city, sto e, and zip code? 

If not, please clip the address label ,on this issu1e and return it to us with 

corrections, or if you prefer, write us; a postcard will do. 

ri m nt r 

GENERAL RADIO CO PANV 
WEST CONCORD, MASSACHUSETTS 01781 
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