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FILM 
OFF SPROCKET 
Pho to o f came ra sprocket 
rotating at 300 rps, ta ken 
at 7 ,000 frames a second 
showing effect of shrunken 
film . Note fi lm leaving the 
sprocket on lower left. 

2 

EXPERIMENTAL 
CAMERA SHUTTER 
Selecte d frames of experi ­
mental study showing re ­
ope ning afte r closing of 
shutte r due to bounce. The 
fra mes No. 30, No. 4 2, 
No. 50, No. 60, No . 78 
make up seque nce In both 
studies . 

REDESIGNED 
CAMERA SHUTTER 
Same shutter a fter rede ­
sign showing limination f 
a ll bounce. 

B LO\ I 
SOAP U LE 
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HIGH -SPEED MOTION PICTURE CAMERAS 
~1 nlum .rn.1h,1, h,is lu111.; l'lllhtitutl'd an important factor 
m 111d11,111,il de, l'lll(lllll'lll and rrsl'arch. [ l ig-h sprcd 

111<111,111 p1< 1111<' phll10~1.1pll\ lends itsdf aclmirabl) to the 
.,n n111ph,h111<·nt ol 111ution an,1h sis and is bring succcss­

f11lh 11,l'd 101 1hi, purpose ll\ a rapid!\' incrcasin~ nu111ber 
lll 111d11,tr11·, .111d n'Sl'arch laboratories. .hang-cs that take 
pl,H'<' 111 cert,1111 stq>s of processing- ... c han({CS in the 
d1.1r.1l't1•r of m,ltl'l'ials, a lone or in combination, which 

111,1\ lll'C11r thro11~h an allllost instantaneous reaction can 
llll\\ hl' studied , is11all\' at a time mag-nification of 800 

to 1, \\hen projected at the norlllal speed of 16 pictures 
per second. Thus, in the field of industrial research the 

F,s1 '" ,alllrras are substantiall) aiding manufacturers 
in their efforts toward product bcllermcnt. 

The F ., ST\\: is a hig h-speed motion pic ture camera 

manufactured hy \\'ollensak ptica l o. I t makes ava il­
able to eng ineers and scientis ts another tool fo r the study 

of high-speed phenomena that arc beyond the perception 
of the huma n eye. ( ee opposi te page.) It is a versa tile 
de, ice for recording high-speed motion of c i ther a repe­
ti tiou or tra nsient na ture. 

The motion of objects v iewed fra me-by-fra me ca n be 
m easured with great accuracy. T he pic tures a re a com­
plete, direct, and permanen t represen ta tion of the action , 
as compared to the indirect a nd pa r tial represen ta lion 
obtained from such instruments as optica l levers, shadow­
g raphs, oscillographs, oscilloscopes, stroboscopes, a nd 
flash a nd park photograph . Action photogra p hed a t 
hig h peed by the FASTAX and proj ected a t a slower speed 

is reta rded by the ra tio of the two speed s. 
\ Vollen ak f ASTAX a m cras a re capable of taki ng pic­

ture at a ra te of 150 to 14,000 fra mes per second, w hic h, 

when projected at the normal speed of 16 frames per 
second, g ive a time " magnification" of 10 to 875 times. 
Motion stud ies that can be made with these hig h-speed 
cameras are virtuall y unli mi ted . T hey ca n a id research 

and commercial engineering in ma ny fields. omc of 

these applications are lis ted on Page 6. 
FASTAX Cameras are of the con tinuo us moving fi lm 

type with a rotating prism positioned between the lens 
and the sprocket. T he prism rota tes in sync hro nis111 with 

the film creati ng successive a ncl pro per!> spaced images 
travrling with the film. Fig ure 2 is a schema tic of the 
S) stem . The imag-c gathered by the lens is refracted by 
the prism upward to meet the incoming frame, and as 

the fram e advances downward, the imapc follows, chere­
br permitting continued exposure throughout the period 
chat the film passes the aperture. cw improved prism, 

made of hig h index, low dispersion g lass, increases reso­
lution. Sharper pictures result. 

The camera is driven b) two one-quarter horsepower, 
120 volt universa l motors, Figure 3; one drives the cake­
up spindle and the other the sprocket and rotating prism. 
D esigned to operate on full initial voltage impact up co 
140 volts the FASTAX does not require preliminary accel­

era ting equipmen t. Above 140 voles a "Goose"' control 
unit is recommended to secure the higher speeds. A 100 
foot fi lm takes from 7 10 of a second to 25 seconds to 

pass depend ing upon the number of pictures per econd 
d esired. The camera is capable of accelerating to maxi­
m u m speed within the first 35 feet of film. thus permitting 

65% of a 100 foot roll of film to be exposed at full speed. 
Eigh t in tercha ngeable lenses are a,ailable for the cam­
eras, enabling them to cover praccicallv all field of ap­
plica tion . The entire optical system i coated. 

Each F ASTAX Camera is equipped ,, ich an excernalh­

activatcd, neon glow lamp timer. Figure -L mounted in 
such a way that it light i projected on the edge of the 
fi lm for accurate timing of a mo,·ing -ubjecc. Thl" lamp 
normally operate from a 115 ,·olc a-c supph but can ix­
opera ted with volta0 es as high as 130 ,·olr- rn1;, \\"hen 

opera tcd from a 60 cycle ource the l_unp cin - L) puls .. -
of light per econd. The lamp opnacion i, ,1d,tpt,lb!t- co 

a wide range of frequenck · thus pnmittin!.! the c.um-ra 
user to obtain the l'.\.aet tillling St'(\lll'l\CT ht· ma, :i~­
Thc upper frequenc, limit i detennined b, the d\..u,t~­
tcri tic of the g low lamp used. Timim: pul, in u ,,.,, 
interfere with che pie cure fr,um· ,ln',\ t)f th<' tit 1 

O peration or th1· F ,s r," (\11nn.1 1, ,\ rd,ui, t·h , mp! 
func tion requiring 110 ~peci,11 ,}...ill !'ht• m,tnt ·ti,» -
lees n eompam ing t·arh r,llllt'r,t ,H,· th,.lt'\.)U~ , " \ 

a n I can lw u11dt-r$t1i1id h\ 1wn-t1'\'lmi,·,1l p .,., ,, u\ • 

110111 \l(lfD (()M,iN1A.IINO 'lih\ I • '"'4.M. ( A,Mf ~ 

,ouw 1,n,o (OMPrtl1iAilINU n11,, fLll lfMM, \. "'"'''4. 
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f\ GURE 3 
Exterior view of FAST AX Camero showing 1/4 h .p . dr\ving a nd take-uP motors a nd other features. 
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OILER CAP 

DR\VIN , M I R 

BA YON ET MOUN1 LENS PLATE 



BA YON ET-TYPE 
LENS PLATE 

SPROCKET 

llM[R STRIPP[R 

FIGURE 4 
Interior view of FAST AX Camera, 

showing location of timer lamp, 

compensating prism, film spools 

and other pertinent features. 
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APPLICATIONS 

l•\i-n, high - p d m ti n pt tur ·tudi , hnv b "' 11 ·u -~ ·s .fully mad ~ in th · fi ll wing fi ·lds: 

BU INES MACHIN RY 

C, I 111, ting ma hin<'I\ , hoth me h,rni a l a nd 
c•lc ti il ,11 

c. m~ 
C,, h " ~i,1t·1 
< ,hit hr 

11' ,\I 

.~p, inAs 

r. h11J.11in m, chine 
T pt' \\ ri te, . 
\ ' ihra1ion 

ELECT RICAL INDU STRY 

. \ ir flow 
Ar a nd flash-over 

,ir 11it breakers 
oil winding machine 
ont t 

D nncing line , ire due to wind conditions 
Equipment hock and vibra tion 
Fan 
Fu e blowouts 
Fu ino- of meta llic fila ments 
Governors 
1crcur switches 

M eter 
l\1otors a nd generators 
Printino- telegraph 
R elays and switches, both manual and automatic 
Telephone centra l office eq uipmen t 
Teletypewriter 

ariable speed drives 
Weld ing 

MACHIN E S HOP STUDIES 

,old a nd hot flow of m ·ta ls, in l11 cl ing 'Xtl'L1sion 
and pouring 

Fatigue of meta ls 
Impa t and tension tests 
etting of tools and ra tes of cut ting of various metals 
and non-meta ls with lathes, sha p rs, punch presses, 
dri ll presses, millers, etc. 

MILITARY and NAVAL STUDIES 

Bomb releases 
Ca ta pult a nd arresting gear studies on ships 

Effect of impact and pressure waves on various 
ma teria ls 

Ej ection of torpedo from both deck tubes and under-
water tubes 

Explosive effect of bom bs, shel ls, rockets and grenades 
Flight of projectile studies 
Im pact of incendiary bulle ts and hell 

Jamming ac tions on machine runs 
M easurement of accelera tion of mi iles 
M easurement of muzzle vclocitie 
Parachute design 
Power units of torpedoes 
R ecoil 

Rocke t studies 
Self-sealing gasoline tank 
vVind tunnel stud ie 

PHOTOGRAPHIC INDUSTRY 

,ompoun I nn l r fl ex shutter, ti u. 
lo'ilm p ·rfor 11ors 

FACTORY STUDIES 
Flash s 'n hronizing- cq uipmrn t 
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Air compression studies 
Cutting and wrapping machinery 
Eva pora tion of liq uids 
F low of liq uids, gases a nd solids 
Linotype machines 
Liqu ifica tion of gases 
M ixing actions 
Prin ting presses 

·wing, knitting an I , ... , ·av inl{ 111a hinl'I')' 
tud ics in fric tion 

\Na t h a nd c lock ,nov ·111 ·nlN 

TRANSPORTATION 

i\i1· nnd nwchnninl b1· k , 1 11 >1w 

i\ircl'nf1. bo1h gro11ncl \\ I n~l.!h{ :,\Ill lk~ 
: ll'il 11 ion of :-hits n t 11 11 II 
:n l'htn·1·lol' 1n I ,. 11" , n1 lkil 
,h lin clrh·t-~ 

~m· I ol' hydl'll${ ll\ ' I r ·S-~\H s n ~hit s' hottolll 
l~ngi1w~ 
Fnn~ 111 I fon I lli! 
Fl w ill' 1't111cs in lil'c ho.•c 



TRANSPORTATION ... Continued 

Tn11•111nl oml111s1ion firing chamh('rs 

Jt·I propulsion 
t .cl omoti\(' ch ivin~ wheel., pi tons and drivin~ rud 
l)ropclkr ~ 
I,, o, ing ground L<'Sh 

I III in~ ''Op<'t at ion Cro. \roads" at Bil.i11i, i11 11)46, n 
haw•r'} ()f S7 F , ~1 A~ Ca11wras \\.\Su ·ecl lo tTcorcl in ·low 
rn()ti()n tlw t\\O atom liomh ll'Sts for Luci\ b military 

' hip ·1 ud h·s 
' pri 11g aetiu11s 

Trn 11s11dss iu11s 
Tmbine studies 
\Vind l11 1111l·I stud ies 
W ings 

balli ·ti exper ts. M n 11 y FAS'l'A • :11 111 t ' rnH tl l'(' in ti ni ly 11sc 

nt bcrdcen Proving Grounds a 11cl o ther ,nil it,n·y tl'Rling 
station . 

CHARACTERISTICS . 

MODELS 

\\lollt•n~ k FA TAX amcras a re avai lable in three types : 

8 mm ............. . .......... .... (\i -163045) 
16 mm .............. . ....... ...... (W-163269) 
.15 mm .. , ........ .. .. .. .. ......... (W-171004) 

LEN SES 
T he ~ nnd 16 m m F A T A X Ca meras are supplied with a 
- -in h coated J/ 2.7 lens or J / 2.0 lens (optional) a t n o 
incren c in cost . ( ce Figure 5.) (T he na tura l aperture 
of these two cameras isf/ 2.8 hence a faster lens is not 
required . T hef/ 2.7 lens provides grea ter resolution a lso.) 
The 35 m m cam era is supplied with a 35 mm coated 
j / 2.0 len . ( ee F igure 6.) They a re furnished wi th a 
bayonet type lens plate to p rovide a convenient mount 
for the inter-cha nging of ad d itiona l lenses below: 

35 mm f / 2 .0 C ine R a pta r in focusing mount 
50 mm j / 2.7 C ine R a pta r in focusing mount 
50 mm j / 2.0 C ine R a p ta r in focusing mount 
75 m m f / 3.5 A nastigm a t in focusing mount 

101 mm j / 3.5 C ine R a p ta r in focusing mount 
152 mmf/ 4. 5 C ine R ap tar in focusing mount 
254 mm f / 4 .5 C ine R a pta r in focusing mount 
*15" f / 5.6 C ine Ra ptar Telephoto 

*(barrel in iris only-set at infinity focus.) 

NEW TELESCOPIC VIEW FINDER 
A ne".v bright fi eld telescopic view find er co mes r1s sta nd ­
ard equipmen t on a ll 8 a nd 16 mm F AST/\X ;:i m -·ras. IL 
ena bles photogra pher to focus mor acc111·r1 1ely ,ind ·nsil 1 

under much lower levels of illurni n;:i lion . Image size• is 
same as will r1 p pca r on film . 

FI LM 

O nly F ASTAX spc- inll y m Hcl c nnd pcrforntl'cl f'ilm iR 

suita l ,le for use in tht·s<: :1111<Tns. f or li~s t rrsults Gln1 
should only Ill: orclcr<·d in q w1111i1ies f'cw i,n nwdi I l l ' ll~t'. 

KC'1.:p refrig('l'n tr d until rl'a cl , fo ,· cx po~t11't', l' rplo,,gccl bent 

a nd dryness makes film bri t tle or shri nks it. Consequen t 
cha nge in sprocke t perfora tio n d is ta nee rend ers film 
unusea ble. F ilm sources ca n be obta ined from \NoUe nsak. 

FILM LENGTHS 
CAMER A LE GTH OF ROLLS 

8 a nd 16 m m .. . ... .. . .. . ... 50* or 100 foot roll 
35 mm . . . . .. . ... .. .. . ... .. .. ..... 100 foot rolls 

*50 f oot rolls not rteommend,d. 

TAKING SPEEDS 
CAMERA T AKING SPEED PICTURE PER SECOXD 

8 mm .. . . . . ... ......... . ... .... 300 to 1-tOOO 
16mm .. .. ... ............... .... 1-oco 7.000 
35 mm .. .. . . . ... ............ .... 500 co - .000 

EXPOSURE TIME AT MEDIUM SPEEDS 
APPR X.IM.-\TE E..,P l RE T l:\l& 

CAMERA PER FR.-\~Ui .-\T TOP &Piln 

8 mm ........ ........... . I S.000 of n st o.nd 
16 mm ............ ........ I 0.000 o.fn. onct 
35 mm ........ ............ I I-LOO r ,l .ttond 

SPEED CONTROL 
peed is l'cgulntccl by eont1 Iii, g- rhr , ·olmg, ,\ppH"fl ct 

th r motors. 1\ Sl'rks re_istnn e cnn lit• uo:t'<i rw :1p n, 
tl'ol for d-c GPI lie 1tion, rn I nn nut n·an~fo,·rnt\' ,n l 
11s('d for H ' npplic. tio n . f'igmt• - ~hO\\ :I tlw rd~"hm t I' 
np pli!'d vo llnp;c tu tht> n11inhtr of p, 1111 ·~ I -r ~ \II t. 

DRIVING AND tAKE .. Ufl MOtORS 
Both J\1()l(Jr~ t'c uni\'t'r~,I t~ l -. n I ·nn lit' uprr,th-d 
11nck1· 1w 1'1n d Qndici n~ QI\ lh '\?t l:'tll'l~nt, or ,1h('rr1,11in~ 

l ll' l'l' l1 1, 0 r It'~ \W l' ~ 1.mtl t}\' l \ \ Cl'. \ \)h,t~(' t'<'ql.lir...-.. 

nwnl~ fo1· ,·ol'iuul! l, tkilll,i ~I tnl' ,HI'.' ·hu"n in Figure 7. 
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FI GURE 6 
Exterior of FAST AX Camera 

showing Reflex View Finder and 
Peep-Sight View Finder, 

found only on 35mm cameras. 
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REFLEX 
VIEW 

FINDER 

FIGURE 5 
FASTAX Came ra 

showing Te lescopic 
View Finde r 
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NEW PRI SMS 

1 r,~ ro111p<'nsr1 ting prisms, made of hiqlwr i ncle, qlass, 

pr()vicll' gr<'rll<' t r<'soh in({ J)O\\<'t . 

C \\IRltA 

8mm 
16 mm 
3 5 111 m 

' U Mlllc. R \lF Sll>ES 

,8 

..... •I 
......... 4 

ANGLE OF VIEW FOR LENSES 
FURNISHED WITH CAMERA 
CA \II• l\ \ 

~mm 
16mm 
35mm 

FINI SH 

A ' (11 E OF VIE\\'1 DEGREES 

........... .. ... 5½ 
...................... 11¼ 

. . ......... . ............ 40 

nra, C:r)sta line Lacquer 

WEIGHT 
.\ pproximatc-ly 25 pounds 

DIMENSIONS 
.\ pproximatcly 11 ½" x 11 ½" x 11 ½" 

MOUNTING 

'111 ind1- l (1 111 ppl'ci ltol<" !'or s111 11dnrd prnf<'ssional 

JS 1nu1 um1io11 pir 1111T l'ltltH'nt lripocl , or oth!'r 

suitahk st lll'cl}' s11ppor1s 

ILLUMINATION 

Lighting units HtT required for indoor usl', Figure 8; a nd 

supplementary light ing is usua lly required for ou tdoor 
use. In general, the amount of light req uired wi ll be in 
direct proportion to the taking speed . 

EQU IPMENT 
With each F ASTAX Camera the fo llowing is included: 

1- Carrying Case 
I- Atomizer (for lubricating) 
1- Bottle of Specia l O il 
2-Instruction Bulletins 
1- Speed Calibra tion Curve 
1- Spool of High Speed P ictures taken with the 

camera supplied 
1- 20' Power Corel 

ACCESSORIES 
The following accessories arc availa ble from Wollensak and are essential for best resul ts in hiO'h- peed photography: 

Control unit for both camera and event, the " Goose" 
Expo ure M eter 
Tripod 
750-R pot lights & RSP 2 lamps 

CAM ERA 

8 MM 16 MM 35MM 
25 5 

Clamps 
Oscillator 
Hi-Lo Series- Parallel witch for light. 
Timing lights (NE 66) 

APPRO)( IM AT E RU NNIN G TIM E 
OF CAM ERA IN SECONDS 

2.5 l2 LO .8 

' 
6D00 --- --- -- - L _ _ ----I 

14 0 0 0 7000 ' .,.-
I 
I -

12000 6000 =- ~ 0 
z 
0 
\) 10000 w !>000 4 000 

Vl 

IX 
w 6 0 0 0 400 0 a. ~ooo-
Vl 
UJ 
a: 6 000 3000 
:i 

2000 ,-
\J 

a: 4000 2000 I 
I 
I 

1000 
2000 1000 

4() ~o I 11'\l 
VQ lS 

FIGUR E 7 
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FIG URE 8 

Typical rndoor Lighting 

Arrangement 

GE 750R LAMPS 

SUBJECT-
CAMERA SHUTTER­

BEING PHOTOGRAPHED 

16mm FASTAX 



AUTOMATIC TIME CONTROL (the Goose) 
Th<' tvl oclcl J -4 10 Timl'r (Th<' ,oosl') is 111anul'arturr 1 

l'X lusiv<'h for \\'o llr nsak Ii) thl' l 11clustrial Tinier ,o r­

por,1 tion. l t auto111,1tic,1ll) controls the F.,sT,\'\ ,a1m·ra 

in s ·n hro nism "ith the c, <'Ill to lw photogra phed and 

,1llo\\S for r<'lllOtl' control opera tion . 

l t regulal<'S the film speed throug h a built-in vnriablc 

tr,1nsfonnn "hi h controls the , o ltage from O 10 270 

,·olts. \ \llwn the " (~oosc 'l'i11wr" is se t for 1 15 or a sr ond 

it 1akes ill'<' of in~erting a re~ista ncc in serir with the 

variable tr,rnsfornwr so the hig h-speed cnmrra d ocs not 

te:1r film as it is st,u·ting . l n short, the" oose" incrra rs 

tlw picture tnki11~ speed nnd prolongs life of thr camera. 

I t's t' '\ trenwl accurat l', imple in operation a nd saves 

tinw, nHllll') an I fi lm . 

EXPOSURE METER 
F., n ,,x Illumination .M r trr is ma nufactured fo r Wollcn­

. nk by \ Vr ton Elr tri I nstrument orp. Becau e of the 

<'Xtrcnw speed of the F,, TAX a conven tional exposure 

mctrr canno t be used a nd the human eye i incapable 

ofc timating the hig h lig h t va lues e mplo)'ed . I mprop rly 

exposed film is not only film lo but may mea n hours of 

preparation time lo t. The r commended model has 

ra nges of 0-3000, 0-30,000 and 0-300,000 foot c,111dles. 

T hese rn ngt" cuwr :tl l lig ht o n lit ions from normnl sun­

lig ht lo ex t1·<·1m·l}1 hig h level ,1 1·tific ia l lig ht levels suc h 

as that olJtainl'cl fro1 11 11111ltiplc banks of high intens ity 

·pot lig·ht s. 

OSC I LLATOR 
For ultra high-speed FAST/\X ,a rncra pcra tion 1,000 

liming ma rks per second ma y be recorded on the film 

U)' conn ting a specia l oscilla wr in the camera timing 

ligh t c ircuit. This unit, M odel 2098 A, opera tes on 120-

volt, 60- or 400-cyclc power, so it can be used in the 

laboratory, the field or a irpla nes. 

CLAMPS 
Alliga tor clamp for la mps a rc especia ll y made to cla mp 

tig htly on a ny surface. They will not wi 0 gle when in 

position, a nd will not scratch or mar any finish . 

HI-LO SWITCH 
The Hi-lo series pa ra llel switch is mo t helpful when 

focusing as it enables li" hts to be burned in series. \\'hen 

ready for particula r exposure, li0 hts are used in parallel. 

\/Vollen ak re erves the right, without notice, to make uch change in equip­

ment, de ign, or components a progre s in engineering or manufacturino­

method may warrant. 

IM 11 ~(I 

Mr. J ohn H . Waddell i ready and willing to give individual attention to your 

problem 111 p lanning and execution of your high- peed photo2"raph~-. 

OPTICAL CO. · ROCHESTER 21, N EW YOR 

INDUSTRIAL & TECHNICAL PHOTOGRAPHIC DIVIS IO 
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