
,.... THE GENERAL RADIO 

l Experimenter 

VOLUME 40 . NUMBER 4 / APRIL 1966 

IET LABS, Inc in the GenRad tradition

534 Main Street, Westbury, NY 11590 
www.ietlabs.com

TEL:  (516) 334-5959  • (800) 899-8438 • FAX: (516) 334-5988



VOh •• ma 40 · No.4 

April 1966 

the ~ Experimenter 

Pl,.lbllahad monthly by tha Ganaral R adio Company 

THIS ISSUE 

Poge 

Flo~1 . . . 0 new Siroboloc " electronic droboKOpe ... _ ..•. _ . . . . 3 

Introducing the Stroboslove __ .......................... _ . • . . . . . . . 9 

Photoelectric Pickoffs ... _ ................••.•....•... , • . • . . . . . .. 1 I 

Seminor in High-Speed Photogrophy ......••••. _ ..•....•......... _ 12 

G E NERA L R A 01 0 COMPANY 
We 8 t Concord M ass a c h usetts 01 781 

• NEW ENGLAND 

Wa •• ConCOnii ......... c"" •• ". 0178' 

• METROPOLITAN NEW YORK 
.roaa Avan"a.t Llna.n 
Rldg.".la, N .... J ..... ,. 07887 

PHILADELPHIA 
1"0<'\ W •• "lnlllon 1 .. .,,, •• 11.1 ~.rk 

1"0<'\ W •• I>I"IIIon, P.nn.,.lv.nl. 1.03" 

• WASHINGTON and BALTIMORE 
" .. 20 Rockvlll. Plio. 
ROCk",IU •. Maryl.nd 20882 

ORLANDO 
"3 l!a.'Colonl.1 0.1",. 
011.""0, I"lol1d. 3280' 

SYRACUSE 
PICkanii Dulldlng. e •• I MOUOy Rd. 
• yr.cu •• , N .... Vorl<, 3:1'" 

CLEVELAND 
•• ..,. ~ •• <'\ Ro." 
Cla",.I ... ." 01>10 .... '2. 

• ".a.l • •• ""Ic ...... avaUabl. al ." ••• offic.a 

• C H IC A GO 
8805 W •• ' No"''' AV.nu. 
0.10 Parlo. mlnol. 80302 

• DA L LAS 
21500 8 •• mmo ............. y . SuI'. 210 
aan •• , T •••• 78207 

• LOS ANGELES 
'000 No"''' •• w.'" .1 .... 1 
Lo ..... "11.1 ••• C.lllo.nl. e0038 

SAN F R A N C ISCO 

M ou"I.I" Vt.w, C.llfornl. " .. 0 .. 0 

• TOR O NTO 
"" "Iorat P.rlo .... y 
Toronlo 18, Onl.rlo, C.n.d • 

MO N T R EAL 
12158 L.I,..., 80ul.",.,..., 
To ... n o f MI. ROy.l , quab. c , C.".da 

GENERAL RADIO COMPANY (OVERSEAS), 8008 %ul1c" ..... It: ... rl ... a 

GENERAL RADIO COMPANY (U,K,) LIMIT ED, Bour"a I!"d , euckl"II".mahl •• , 1i!"lIland 

RIi!PRIi!8I!NTATlve. IN ~RINC:IPAL OVIi!RSIi!A. COUNTRies 

IET LABS, Inc in the GenRad tradition

534 Main Street, Westbury, NY 11590 
www.ietlabs.com

TEL:  (516) 334-5959  • (800) 899-8438 • FAX: (516) 334-5988



Flashl ... a new STROBOTA C@ 

electronic stroboscope 
Type 

I 538·A, 

Typo 1538-P3 

0-
Th. now SI' ODOlo. a nd o pr lono l auon orlu. N,x! to tho Slrobo lo <, In 
lo,,'h ' r . .... , "n bottet.,. "nel cha' lI , r, A b ...... rlg hl " •• b"lIo'y pow I ' 
. "bl . ond ... ' o nllon I"mp. Th , 5,,0 10"' ,,< ilull .1 ," On !he h lllh " n,on ,lly _ 

The new high-spe ed SfrobotocS 
electronic stroboscope describ ed in 
this issue extends the speed ronge 
for stroboscopic viewing end speed 
measurement to over 1,000,000 
rpm. In addition, the versatility of 
Ihe stroboscope is enhanced by 
three optional occenories, (] re­
chargeable boltery for operolion 
inde pendent of O( power lines, (] 
plug -in High. intensity-Flosh Capaci­
tor for extra·bright flo shes for 
photographic app lications, and on 
e)ltension tamp for occen to hard­
to- reach areas. 

The electronic stroboscope has al­
ways been a spectacular instrument, 
its optical wi zardry as fascinating as 

flo,h <op .. <lIo, . 

it is useful . The newest member of GR's 
ST IWIJOTAC® family of stroboscop<'s fol­
lows the tradition. Its ability to flash 
150,000 l imes a minute mca ns that it 
can be used fo r speed measuremcnt and 
stroboscopic obsen'ation of thc fastcs t. 
existing motors and machines, even 
those in the million-rpm class, Accom­
panying this flashing ratc ure two other 
important features: battery as wcll as 
ac opcmtiou sud !lIl accessory plug- in 
lIigh- ln tensity- Flash Capacitor that 
boosts the light output ten fold for 
photographic npplientions. The battery­
power option is su re to bring cheers 
from thousnnds of '-ctcrtl ll strobe users 
whose operating radii have been the 
lengths of their extension cords. 

Shown on our t1)ver is 0 leesona folse·twist spindle, used to put stretch in 
texlile yom. What makes the picture cover-worthy is the fact that the spindle 
was rotating at 250.000 rpm when it was photographed. Yet no extraordinary 
photographic equipment was required to make the shot; in foci, what is 
shown is iust who' on observer would have seen at the time the photo was token. 
The trick. of course, is stroboscopic light. in this instance from our new Type 
1538-A Strobotac~, flo~in~ 125,000 limes a minute_ 
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Goodb., ••• x1,""10" co,dll Te"lII, Iroubl,,"hoo, .. 
cO<1'I .. hil 0 .... " pO .............. T.,pe 1531·1'3 Bolt .. ., 
o .. d Char, ... I .. Ihould","lu", 1'0110 .. co ... 

The new TYPE 153S-A STROflOT.-\l' 
is an addltion to the line, not II replace­
ment. The popular TYPE 1531-A 
STROBOTAC will remain available for 
those who do not need the extra capabiJ­
ities of the Tn.: 1538-A. The table 
below summarizes the difference be­
tween the two models. 

APPLICA liONS 

The flashing-rate limit of the new 
STROBOTAC (150,000 fpm) by no means 
states the upper speed limit of the 

flalhl"g_rol •• o"ge 
Sp,.d.meOlurem. nl '0"'. 
FI,uh du.alio" (0 .. hl,h 10 1o .... 

,p •• d '0",01) 
801l .. .,.op .. al;0" opllo .. 
HI'h_I .. , .... lly.Flalh Copocilor opllo" 
E.,.",lo .. -lamp oplio" 

instrument's usefulness. Simple har-
monic relationships extend this limit ..-.-. 
to well over a million rpm. Thus high-
speed dentists' drills, textile machinery 
(see cover), and practically anything 
that moves cyclically, no matter how 
fast, are now subject to stroboscopic 
observation and measurement. It's true 
that the usc of harmonics can extend 
the effective range of the slower-speed 
TYPE 1531-A int-o the hundrcd-thou­
sand-rpm area, but, as the device speed 
gets higher, the subharmonics come 
closer together on the flashing-rate dial. 
Then it becomes more difficult to 
identify them, especially if the device 
speed wanders. Bu t. with the new 
STROBOTAC, even a million-rpm meas­
urement presents no problem. 

ACCESSORIES 

The nickel-cadmium batt-ery, with an 
automatic charger, is available as an _ 
optional accessory. A fully charged 
battery will powcr the STROBOTAC for 
about eight hours of normal operation. 
The battery recharges overnight from a 
pow('r line. Or it can be left on charge 
when not used, so that it will always be 
ready. The STRODOT .... {' can be operated 
directly from an ae power line if it IS 

more convenient. 
Another important new accessory is 

the TYI'J,; 1.5:3S-P2 Extension Lamp, Ii 

lamp-and-reflector assembly, identical 
to that 011 the STROBOTA{" with a SIX-

T"pe 15$I-A 

110·2S.OOO Ipm 
10 250.000 .pm 
0.1, 1.2. 3 ,.1 

~ 

~ 

~ 

110.150.000lpm 
10 abo .... 1 mlilion rpm 
0.5. 0.8, 1.2, 3 ,.. 

, .. , .. , .. 
OUlpul "I" .. 
h'.r"o! 1.1",,1", 

6QO·lo-IOO·V ".golive pulle 
c<>nro\cl op ... ing, 6.V. p.lo·p, 
lig .. ol (2.V. rml, II". wovel 

6·V po.iti ... e puhe 
Conloe! clalUra, I·V po.ili ... . 
puhe. 0.35·V, .m •• ";n. wa ... . 

I'rlc. $295.00 $465.00 
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The Principle of the Stroboscope 

A stroboscope is an instrumentlhot permits periodic observation of a moving 
object in such a way as to creole the optical iliusiOtl 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 rate of the stroboscope is controlled by on electronic oscillator 
and is adjustable over a very wide range. If it is sel to flash at, soy, 1800 
limes a minute a nd if ils lighl is used 10 illuminate a fan rotating 01 1800 rpm, 
each successive flash will OCC\Ir with the fan in the some posit ion, and the fan 
will appear motionless. If the flashing rate is ofhet very slightly from the fan 
speed, the flashes will come at successively earlier or later parts of the fan 's 
cycle, producing a slow·motion replica of the actual high·speed motion. 

The stroboscope is also widely used as a tachometer. The flashing rate is 
a d justed 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 physical contact with the 
device. In photography, the stroboscop e's microsecond flash (much fosler Ihon 
that of conventional speed lights) "stops" almost anything, no moiler now fost 
it moves, for the camero. 

foot cord and plug. The plug matt's witb 
a connrctor on the front. pnnel of the 
STIIOBOT.\C. Thus tbe lamp can be 

,... opcmt('d in t'paccs too ~mall for the 
complete instrument or clln be mounted 
in Wlit. chambers and controlled from a 
safe dist.-'\nce. 

The light in tensity of the STROBOTAC 

is more thnn adequate for mnny photo­
gmphic applications. Still, there are 
timcs when, eitber because of the 
extremely high speed of the object 
being photogmphed or an una\'oidnbly 
high ambient light le\-el, a brighter 
flash is needed. Thcn the photographer 
can connect the new Type 1.33 P-1 
lIigh-lntcnsil,y-Flash Ca pacitor to the 
bnsc of the STilOBOTA C. With this ac­
cessory connected, one cnn produce 11 

single flash of great brilliance (.1<1 mil­
lion beam candles) and short duration 
(8 microseconds). 

Olher accessories useful witb the 
STRonoTA c arc GR's photoel('ctric pick­

/""" offs (see page II ), flash-dclay unit, 
surface-speed wbeel, nnd two strobo-

scopes lbat can be controlled by the 
STRODOTAC the STnoBoLDIE and the 
STROBO,.,L.-\ \"E (see pagc 9). These instru­
ments and acc(';!sories constitute by far 
the most complete line of stroboscopic 
equipment available anywhere. 

Tho .. ;10"";0" lamp 101"01 a lagbtln praltlom . 
S; .. -fool card attach .. th,augh cannulor an 

hant ,,,nol of Strollala • • 
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t h e !;]Expel'imenter 

THE CIRCUIT OF THE NEW STROBOT AC 

The sh:£old illcl"Cnsc in fla;o.hing rate 
of tbe lIew STROIJOTH.: WI\!\ made I)OS­

sible by tbr development. of u ncw 
strobotron tube' alld of IlOW circuits'" 
that. minimize the time required bc-. 
tween fillbh('s for deionizatioll und re­
charging. The following is n description 
of the STIIOIlOTAC circuit, with empha­
sis on th(' admnc('!l of the new modeL 

The strobotron flnsh tube comprises 
t.wo main ('iectrodcs, a. cathode and 
1\11 nnod(', 8('pa ratc<! by ~ II inch in all 
envelope fWed with xellon glls at a pres­
sure of one-half a tmosphere. A spccia.lly 
designed capacitor acts as :l low·im­
pedunce source to su pply 800 to 1000 
volts across these electrodes. The gas, 
bowever, remains nOllconducting until 
/l. 5000-volt pulse is applied to trigger 
wires between these maill electrodes. 
This pulse ion izes the gas, causing up 
to 1000 amlX'reI to flow. The peak power 
of almost n million watts generates an 
intense flnsh of wbitc light of 15 million 
beam cand lcs. 

• L·. 8. Pau ... t ."0. :lJI77,W8 
•• Pat ... , ~,ed f~_ 

, , 

FI.II., 1. v.t, .......... 'h... ~h • • • c' .. II ' lu .f 
..... t .... ch ... gh,. dre"i,.. 

III 
n -jlf-r-ff '-_L....:: ,. 

Flgll " 2. Th. ~ h .. gl ... cifellI! .f th . .. .... str.b., • • . 

After the tremendous pulse of light, 
the tube requires abou t. 150 micro­
seconds to deion ize. The vollage a l>­
plied across the tube must remain under 
80 volts during this dcioni:mtion t imc, or 
continuous conduction, cnlled " hold· 
over," will result. This Ilecessn ry de­
ionization period limits thc m:l.x imum 
flashing rate of the s t roboscope. Figure 
I illustrates the problem The cu rves 
labeled R-C and IrC repr('-S('nt the 
effecls of charging the capacitor through 
a resistor and an inductor, respectively. 
The slopes required to keep the voltage 
below the 8O-volt deionizatiOIl level 
impose delays in reacbing the fi ring 
level, which in turn would restrict the 
maximum flashing rates to 21,000 and 
s.-t ,OOO flashes per minute, respectively, 
for the particula r t.ube and voltnges 
used in the TYPE 1.338-A. 

The answer to this problem is to hold 
thc voltage to zero fo r the dcionizntion 
period and then to m ise it qu ickly to 
the firing level. 

T hc new circuit shown in Figure 2 
providcs an a lmost idea l cha rging curve 
(labeled " Tn'E 1538" in Figurc I). 
During thc ISO-microsecond deioniza· 
tion timc nfter the strobotron hns 
flllShed, the transistor, ncting as a 
switeh, is sat.urated nnd the transformer 
primary current increascs, storing en-
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Ho,monl. I • • hnlqu ... "Iend Ih. 
u .. fuln . .. of Ih . 51.010010< 0". _ 
I" . entl •• audlo . f, . qu . ... y '0 ..... 
£ .. Iin .... h ... II walchl"IIP'O ... 
mollon Ih,aUlh ml.,OiCOP ' while 
odiultlnl fla,h . d.loy u .. i! '0 P'.· 

"Id. phOI , conl.ol. 

t'rg)' in the transformN ('ore. The volt,.. 
llge illduecU in the secondary winding 
du ring this bu ild-up iR blocked by the 
diode rectifier, and no voltage npJX'tlrs 
II.cro:-s til(' ('lI.paritor lind s lrobotron 
tul)('. ,H tiw I'nd of thit'! I:IO-micro­
'-('('ond inlerl·al. the trnll8istor is 
8witdwd ofT, and the primary curf('ut 
g()('s to zero. Th(> {"ol111p~ing trulgn('tic 
ficld g('IlNfltt'S a l1'I'cf:<f'-I)olttrity volt­
nge in the '«'rondary, cllusing Ill(' diode 
to rondUd lind til(> Rtor('d (>1H'rgy to he 
lran"ft'rrl'd to th(' (·ap:U"itor. Wh('11 til(' 
l'rl('rp:y ill thl' lruul'former i1l zero, the 
{'urrt'rrt agtlin rl'I'('rs('S :lnd Ihl' diodc 
opens, leaving all the stored ell('rgy ill 
the ('Ilpadtor. Thi'i trlln"f('f cun be 
madc :lS fu,,! as Olle w;",hl's, and the 
flashing rate ('!In therefore be rnad{' to 
approut'h the til(>oreti{'ul maximum. Th(' 
mo;;;t Important result of :111 th i,.; is ;111 
incr(,:I~ in fla,.hing rate 10 almost thl' 
theorNical maximum. Th i'i lIaR the 
main objc('ti\'l' of the ,·irruit d(,I'elop­
m('11I, bllt tilr fallout was almost. liS 

I'!llullbll'. 
The transfer of energy from the 

power supply to the intermedinte stor­
,... nge inductor lilld thell resoll:l.lllly to the 

discharge caparitor can be made with 

April 1966 

an cfriciC'llcy appro:lrhing 100<:(, In thc 
COIl\'('ntional II{' charging circuit, how­
ever, one hnlf the Ilva il:1ble cllt'rgy i;:! 
di;;:sipatcd in the ('ha rging rrsi.stor re­
ga rdless of the \'a lue of the resistor 
(including zero ohms). The use of 
inductivc charging therdore saves the 
])OlI"cr ordinurily dissipated III the 
charging f('f:istor and makes battery 
opcration pr:H'tical. il loreo\'er, the usc 
of a trnnsforrner as the indudi\"e cle­
ment l)Crmit.s II;;C of a low .. volt~\gc 

tronsL'Itor cir('uit to geller.lte the high 
volt.'lgC required by the strobotron lube. 

A block dinp:r:1m of the STRonoT'c is 
shown in Figure :J. ,\ transistorized lie 
oscillator setli the flashing role. Once 
eHch cycle, :l. lr:l.ll!"istor trigger circuit 

F1su .. 3 . Block d las.a ... of ,h. Typ. Ull· ... 
St.obolae .Iu!.onle "'<oboscop •. 
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the~ExperilnenIPI' 
~1. r. lIo1tjl' l"I'f'<.'ivrd 

his nsn, And M~I:E 
drJ(~ (mOl tll(' :\1_1-
rhUIIN18 Il1I!IliHltJ· of 
T('('tlll,,\ujt\' in Ill.;'). III' 
tllt'n jnin.od (;l'n('",1 Ra. 
diu Complln.\" l1li • Dr­
"rl"J)m<'nt i-:njl;in"rr AnJ 
11\ ItHioI) bI,(,II!lIt· u.:W .. r 
tJf 11 .. 1 InJu~tril\1 (inltlp. 
III- 1:lI a ~'niHt :l.1t·mbl·t 
IIf thr I EI:I·; anti h"", 
lJo·rv.'<i on 8f'vrral IEEE 
IlIlndania l"Ommi lIRa!. 

genemk'S a .S-kilovolt, rf-microsc{'ond 
pulse to triggN the strobotron t.ube. 
In the time betw('('n thcse pulses, the 
main discharg{' capacit..or must be re­
cha rged. The mon08t:lbl£' ('ir<'uit., trig­
gered by the O8Cillator. generatN! a 200-
microsecond pulse, whirh SlIturates the 
tmnsist..or switch, storing ('nNgy in the 
transformer and allowing the strobotroll 
to deioniz('. A t. the cnd of the 200-
microsecond pul8t', enough cnergy has 
been stored to chllrge thc capacitor 
resonantly to 800 "oILi in an add itional 
200 micrOSC('ond". Thus, a maximum 
flashing rate of 2;,00 p<>r 8e('()lId is p0s­

sible. 
The average light output of a strobo­

scope variC! directly with Bashing rate 
and discharge capacitance. The excep­
tionally wide flasbing-rate range of the 
TYPE 1538-A (1500 to I) would mean a 
drastic variation in light output if 
only one discharge capacitor were used. 
On the other hand, a continuously ad­
justable discba rge capllcitor with Il 

1500-~1 range is obviously impmeti­
cal. The compromise solution is to 
switch in a different capacitor for each 
of the four 6:1 speed ranges. Tbe result­
ing capacitance variation is 216 to I, 
and this raises another design problem. 

If the discharge capaeiklr varies in 
vaiue over a 216-10-1 range, then, in the 
resonant charging circuit discusseD 

ea rlier, either the inductance must also 
vary by a factor of 216 or the current, 
must vary by a factor of V2i6 to supply 
sufficient energy per cycle. Large coils 
and 3O-ampere currents were both un­
appealing, so another approach was 
found. 

On the !ower-speed ranges, where the 
discharge capacitance is higher, the 
energy stored in the transformer is in­
sufficient to produce the 800-volt. firing 
potential. On these ranges the 200-
microsecond delay following the mono­
stable circuit generates a trigger pulse 
200 microseconds after the end of the 
monostablc pulse to retriggcr the mono­
stn.blc circuit. Thus, a single puiS<' from 
thc oscillator startoS a tmin of 200-
microsecond pu lses in the monostable 
circuit Ilnd its delay loop. Each of these 
pulses stores energ.v ill the inductor, lIud 
this energy is repeatedly tnmsrcrrcd 
to the capacitor during the time be­
t.weell pulsef'. Ench pulse raises the 
capacitor volwge in tl gman step as 
f'hown in Figure ... Thi" PI"OCe;>,S ron­
linues untiJ the cnpu('itor is ('harged to 
SOO volts. At each step. II voltuge pulse 
equal to the capacitor voltage divided 
by the transform('r turnfi ratio appears 
I1cross the Zellcr diode 011 the trans­
former primary. When the capacitor 

• 

• o • > 

.~~------------00 ... 
nw£ _ ........ , 

FI, .. ,. 4 . C .. ,,,o ....... i .. ' .10, .. olla,o .... li d .. ' 
." .h.",,,, •• p.cila, . 
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reaches 800 volts. thC' Zeller diode volt-
,... agf' is exereded and the flip-flop closes 

the gnle. breaking the feedbuck loop and 
end ing the pulse train started by the 
oscillator. While thi" multiple-cycle 
rc!lOllant-churging techniq ue used on 

April '966 

the lower ranges requiN.'S more time 
than the single-('ycle charge. a corre­
spondingly longer tim(' is available in 
which to recharge the capacitor. 

~ I . C. IIoL1'JE 

SPECIFICATION S 

flo" IoI"I· lol , long" 1 JO W 150,000 IlllshC!l per 
nlinuu' 10 four direcl·rt'lidiult rIUlj(l'II: 110 
to 600, HiO (,oj tliO, ~OOO to 25,000, lind 21,000 
to 150,000 rpm. ~Ileeds to OVl'r 1 million rlml 
Clln he nU."l3uN."tl. 
Auuta.y , ± I', or rt'",ding on 1111 rllng<'1l after 
calibrntwn Illl;lIin!~ IiDe frequency, 
Flolh DI/lollan , Approximatel.,' O.{), O.S, 1.2, 
lind :~ ¢l fur hijr:;h-to-lo'" BJle('(1 r(IIIII:(':II, rt'1lpet­
tlv{'l~', IIll'lI8ured at !-s l)(,lI.k int<'nsity; ftlr 
~inl/:lt' fllI8lwoI wilh TYI)(.' 1,j,1\-,'·! Iligl,.ln\.('IIBity­
rIll8h fllplU'itor, ... ~~. 
"ak lIlh! In',nll" , TypiclIlJ.,· O.Hi, 1,5, flnd 15 
milliun 111'11111 Cllnull'8 (O.it\ 1.5, lind IS X 100 
lux IlH'f\8urt'd III I meter dl8tanC"(' lit the 1.o('I1nl 
N'llt('r) for hilth-to-low 8Jlt'f'd rtUljr:;(-'8, rt'S1lfi"­
tl\·I'I.\'; 11 million lJe",rn (lI,ndlNl fllr si1ljl;11' flash, 
..... ith Tn'£ 1: •• 1'--J>.I IIlgh-Iut,('ll&lly-rlaah 
Cap:lcilvr. 
1,ll.u" kGm Anlll " IO~ at half inlerl&ity 
poinl.e. 
OU'pUI f.IIII'" Greater than 6-\' poeitive puleo 
behind 400 n. 

hl"n'" f,jll" j"I ' Eitlll'r lei 8"'iuh d08Utc II.CI'OIl8 
tIl(' input la/·k l"mlin:lis, II 1.\', peak, po!!itive 
IJuige, or II O.:lS.Y, rn18, line ".:lVI' drown to 
100 H1 in('t'('asinll: t<J :~.5 \' , rrTl!l, lit 5 liz. 
Pow .. I ... ul.,d, 100 til 12;) IIr 1\)';' to 2.'iO V, 
50 to ~OO Ih. 15 W or 20 t(l :W V dc, 12 \\. 
Acc ...... le. suppu,d ,\dlustn.hle neck !I.l'flIJ, 

flhonc plug for input Ilnd (;U111Ut jlloCks, 81J!U't' 
U~. 

A •• , .. od,. AvaUoble: Tnt' 1538-P2 F'.xt<'llIion 
Lamp. Typ.: ]!',:I~I';! Ball{'t\' llnd Charlt:cr. 
Tn,; 1;):iS-1'1 lIilth- l llh·lI~iL.\·-t·ll\3h C!lp!L('itor, 
TYPE J5:ll·I'2 FIMh DI'III)'. Ty".:!; 15:~G-,\ 
I'hotoeiE·('trir I'i,-.knff Hur UIIC" ilh Flash Delay ), 
Tyl'~ 151i.'\ I'hOlO('I{'Hri(' Pickoff, aud Ty".; 
1'>:19--.:\ ~tr"hr",IIlVI'. 
M,un,j"l : foliJ)-Tilt C'lIJI(' . 
Dlm,n.i,n" \\idth IO~3 · , h('i~ht 6~, d{'pth 
G~ inchl'l (2jO h~' IjO by 100 mrn), over-all. 
N, l W.lght: il~ lb (:1.1 kg). 
Shlpp;ng W,lgh' , 10 Ib (1.6 kg). 

• l .. cludM baadlo, 

l'ria' 
Clitalog SQ, IJeKrfPfWn,_-:_-:_ 

1538_970C,-t-c,',-,-,C,C,C,C,-. A:--Stroboto~5 ,I'elron l < IIrabauap' 

111 U.'\/t 
$465.00,----

1538--9601 Typ, 1531- 1'1 I , p" .. em,n' Strobofron lomp 
15)8-9602 Typ ' 1531_1'2 h"""lo" lllmp 
1538-9603 Typ, 153'· 1'3 B .. II" ,. ond Chllrll"', ... lIh c .... 
1531-960' Typ ' 1531_1'4 Hll h. lnt. nllty. f'OIh Copodt., 

IntroduCing the 
STROBOSLA VE 

I3ecau>IC it is widely used as a tacho· 
meter, the cOIl\'clltionnl stroboscope 
includes nu oscillatof and associated 
electrOlli(' circuits IlC'CC"8Ilry to adjust 
the flashing rate O\'C'f a wide rllngc. A 
purchllSCf who \\'aIllS only to make 
stoppcd·motion obsen'ations Of phOl(}­
graph>!, with flashing rat€' under exter· 
nal control, thus is forced to pay for 

,.... Il capability that is of no usc to him. 
Thereill li('s the suggestion that Il sim. 

15.00 
55.00 \ 

225.00 
75 .00 
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the . xpe rime nte r 

VII"U 110 , Sitobolh .... e a , a diaunoili. 1001. 
Tk , " lI edo. hu b .. " Ilippod off so 11001 Ihe 
l !robe lomp . an p .. b, 110 , In,,ord. 01 Ike odd" .. . 
Inll moe k ine. A photoo.ect,lc p;.~o'f ~"PI Ihe 
lIo l h .. Iync h .. niud with Ihe machlno, while 0 
lIolh . d e lo'l' IIn;1 0110 WI Ihe op ... to. to Hon 110, 

motion tk .Ollllholll lis <'I'cl,. 

pic stroboscope, designed solely fo r 
extefllal control, is needed. Enter the 
STROBO~LA YE. 

The Tl'PE 1530-A STROllOSI..AVE is a 
smail, inexpensive stroboscope, in most 
respects similar to the STROBOTAC. T he 
chief differ('ncc is thut the STnOBOSl..o\ \'F. 

has no internal flashing· rate control. 
This means that it cannot serve as a 
tachometer. For certain motion studies 
and for high-speed photogra phy, how­
ever, the STIlOBOSL,\Yt; is e\'ery bit as 
useful as its more sophisticated 
brethren. 

It has, in fact, severa l advan tages 
over the larger stroboscopes (in addition 
to the price differentia l). Its la mp, at 
the end of a five-foot cable, can be 
either aUached to the case or ma neu­
.... ered close to the cbject being observed . 
The case itself is sma ll enough (231 by 
5% by 4 Ys inches) to be permanently 
mou nted on slich machines as textile 
looms, production tools, and printing 
presses, where continuous stroboscopic 
monitoring may cut costs substantially 
by showing up defects in material or 
goods produced. 

T he STROBOSI..-.. VI'; call be triggered 
by a STROBOTAC, It Tn't; 1;337-.\ Photo­
electric Pickoff, a TYPE lb3.'l- B Con­
tactor, or a ny device capable of supply­
ing a contuct closu re or a positi\'e pu lse 
of a least 2 volts peak .. \n extremely 
usefu l co mbination is the S'rRo BosLA n:, 
T n'E \ ;33 1-1'2 Flash Delay, und TYPE 
1 b36-A Photoelect ric Pickoff. With such ~ 
a setup, one ca n "stop " motion, ob­
serve it th roughout its cycle, a nd sy n­
chronize It camera shutter with the flash. 

Light duration, intensity, lind flush­
ing-rate range are all the sa me as for 
the T yp}; \;j3 1-A STRO BOTAC. T he 
STRODOSI..\ \'£ opera tes fro m standard ac 
power lines. 

- ~L C. HOLTJE 

SPECIFICATIONS 

flosh l"V·Jtole ROnll"' 0 W 700, 0 to 4200, 0 to 
25,000 f1f1l!hes peT min on high·, medium-, and 
10w-inU:-llsity rrulges, respectivcly. 
flask D1l10110n , Approx 0.8, 1.2, and 3 .I'll, metlll­
urod Ilt W peRk intensity, lor the 101'0'-, medium-, 
nnd high=inteneity rnnges, retlpecti\'ely. 
Peak l lllh! ."Ie nlll'l' : T)'piclllly 0.6, 3.5, lind I I 
millioll beam cnndles (O.h, 3.5, alld II X 10" 
lux mell!lured at J-m di!!tanN' at the beam 
center), for 10\\-, medium-, IUId hi!:h·intf'llllity 
rflngefl, reIJ\JeCtivcly . For lIingle flll!lh, IS millio.1I 
beam Cllnd l'II. 
hlled" Beam An u l.. iOQ 

at holl-intensity 
points. 

10 

lomp, .. I end 01 1; ... e _lool coble. can b , k . ld In 
hond os skown 10 .. , or aHo .. k , d to c .... 01 

shown 0" Pall ' 9 . 
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ble,no' T' ..... ' ... ' Either II. awiteh dOlluro 
IICroIIlI the input jack: terminal!! or II. 'l-V (peak) 
,KlIilive pulte . 
....... , .0",,1 .... , 100 W 125 or 105 to 250 V, 50 
taloo Ih, Hi \\' (max)aLI15 V. 
Au .... rIH S .. ppll ... , Phone 1)lug for illllut'l 
mounting brRcket. 
Au ..... I.. " .... 110101.: TV]'E 15.17-A Photo­
electric Pickoff, TJI'E 1531-1'2 FJ/Ulh Delay 
(with II. TYI'~ 153G-A I>hotoelectrie Pickoff). 
Dlmo .. lio,," Width 21,.~1 height 5W, depth 
4J.i inchCl (6-4 by 215 oy 105 mm ), over-all. 
No' W,I.hl: 2'; Ib \ 1.3 kg). 
Shipping Wolght: 8 b (3.7 kg) . 

• Wilbolit lamp .I~. 

.\ umbtr Ikacripfi(}f1 

C"'"''''j 1$39.9101 Typ. 1S39·. SIr.bo_ 
II .... 

1 S3I.9604 Typ. 1531_1'4 TrI •••• 
C .. bl,lfo, " •• wilh Typo 
1'31·'\ Slrobol.d 

Pn'cc 
in l 'SA 

$165 ,00 

IS.OO 

April '966 

,. .. ttill. ,""0 lI,hI 0" th, ,"loro,I. With 0" , 1,._ 
Ironic troq,,'"C)' counlo, ,01"8 th,.",h ""lb'otlo" 
.... k. _I .. bl. lui, " 51,,,10,,"1,, .... II .. u d 1o ... ppl •• 
mont Ih . lIehi f,o," Ih . SI,oboioc. Smallo. 11.,,10. ,. 
trleee .... cll tlelly f.om OUlp .. I of Typo ISlI-A 

SI,oboioc. 

PHOTOELECTRIC PICKOFfS 

There are now two photoelcctric pick­
otTs in t he Geneml Radio line: the 

,- Tl'PE I 53G-A ,I which includes a light 
SQu ret', and the new TnF. I 537·A, 
which does not. Tbe latter is the lcss 
cxpensive and is the recommcnded 
pickotT for supplying a triggcring pulse 
dir('ctly to a Tyl'£ IS38-A STHOBOTAC or 
a Tn!:; l.5a9-A STROBOSLA Vt:, assuming 
that. a !IOlIn'C of bright light is available. 
(A I.I-watt ;-';0. 330 l4-volt pilot lamp 
at 12 inch is adequate. If the light 
SQun'e ca nnot be placed neur the objcet., 
a rcfi('ctor a nd lens ca n be used to focus 
the light.) Where no adcquate light 
sou rce is a va ilable, whcre extra scllsi­
tivit.y is needed , or where thc TY1't~ 

15-"3 I -P2 Flash Dclay is desired for 
phnse control, the T nt; 15:i6-A Pick­
off is recommended. The TY"E 1 536-A, 
with ftash-delay, is the n'commended 
pickoff for usc with thc T\· ... ~ 1531-A 
SntOBOTAC. 

' ··U';III:. f'bo ....... 1 Whore It Couftl •• " (hM,.1 Had •• 
IlZr-t-'ftUf. 0e1Gber. l!MI2. 

Th. Typ. 1517 · A 'hal ... ' .... '. ".10:011 i. Id.nll<o1 
1ft 0pp. OfOn , .... hh Ih. Typ. 1516. "' . Onl, dif. 
r ... n •• II Ihol Ih. T,p. 1516-A '''nloln ... 119h1 

...... n. Ih . Typ. 1517-A d .. " n"I . 

Supplied with the Tn'.; 1537·A Pick­
off, lU! with the TY/'t~ 153G-A, arc a 
C-clll mp a nd a magnet, for easy moun t.­
ing on a va riety of surfaces, and two 
rolls of tape, aile black and one silver. 
Pieces of th is tape call be affixed to the 
edge of a shaft or wheel to produce 
alternately reflective and nonreflective 
areas to t rigger the photocell, the choice 
bet.wecn black and silver tape depend­
ing 011 whethcr thc surface is itself 
reflective or nonreflect.ive. 

11 
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tile [;]Expe.'iITlCnter 

SPECIFICATIONS 

Ope,ollng Rote: Greater than 2500 pul_,la. 
Senllli"lly: Effective irradiancc must be at. 
lel\8t 6.0 mW/ em' to switch on, leflII than 0.6 
m,r / cm'lo switch off, at I micron wayelength. 
Powe. hqu; .... : 3 to 25 V de; 0 to 100 1<"\ 
depending on operntinjl; rate. Power is supplied 
b~' instrument with which it is used. 
Aecello.i .. Suppli,d, 10·£1. roll of ~in black 
lape, IO-ft. roll of ~in silver tape, carrying 

"''''. 
Mounting : C-clamp (capru:ily 1~ in, flat or 
round ) or \1 :rin magnet. both supplied. 

Dimenllon", Pickoff head, l~in dia. 2 in long. 
Linkage oonsisl.8 of t\\·o *in diameter stAinll'M­
steel rods, 6 lind (jJ4 in long, and adjustable 
oonnecting damp. Cablc ill 8 ft long, lermin:J.tro 
ill phonc plug. 
Nil Weight : 11 <2 Jb (O. i kit ). 
Shipping Weight : 4 1'1 lb (2 .1 kg ). 

Calalog Price 
Srw~r IJucn'ption i n USA 

l H7-9701 Type H37_A Photo_ 
eled.le Pickoff $65.00 

SEMINAR IN HIGH-SPEED PHOTOG RAPH Y 

A Olle-week seminar on the scientific 
and engineering uses of high-speed 
photography will be held at the Strobo­
scopic Light Laboratory of the :'I lassa­
chusctts Institute of Technology, July 
25 to 29. Mornings will be devoted to 
theory and demonstmtions, afternoons 
to laboratory practice. Subjects lo be 

covered include pulsed stroboscopic 
lighting, optica l high-speed cameras, 
Kerr cells, Faraday shutters, image con­
verters, etc. For more information. 
write to: 

Office of lhe Summer Session 
:'. 111', Room 11;19-356 
Cambridge, t\Jass.'\chusetts 02139 

DO WE HAVE YOUR CORRECT NAME AND ADDRESS-nome, company 
or organization, deportment, street or P.O. box, city, stole, and zip code~ 
If not, please clip the address label on this issue and re turn it to us with 

corrections, or if you prefer, write us; 0 postcard will do. 

.he Ex,>e 'i! ITlcnter 

GENERAL RADIO COMPANY 
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