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ELECTRICAL COMMUNICATIONS TECHN IQU E 
AND ITS APPLICATI ONS IN ALLI ED FIELD S 

A NEW PRECISION CONDENSER 

[~;= : ]IOIl~l ,J)RIVE .;, <o"d,,,,· 

W crs have for ma ny yean! 
been "jueh- used as con· 
lillllousl~ .adjus table stand · 

comlcnser assembly is sho\\ n in Fi:,. ... 're 
2 {" If I the cOll8l ruc ll0nll l .l" l lIilli in Fig
ure 1. 

In designing Ihe ne" ('omlenser. the 
r :tnls of capaCiIIl IlCf'. ch icfrcquirclllcnl hils 

It hu, long been rec
ognized that thc;;e 
I-'(JnJen .. cr.'l arl' ;< lIb· 
jt'j" In 1'111:11 ' \aria

lio l1 ,o; frO Ill their tie· 
~i rt'fl d iuruI:lcri;< l ics 
Clm scll b~ such (ae· 

NEW PRICE FOR 
TYPE 631 -A STROBOTAC 

bee n II labi l i t y of 
(:a paci tunce. COIlSi'· 

qllt' lIll ~ hO lh t hc ma
Io' rilll tI .-e1! :I nri Ihe 

t"'icc .. f, h., T YI)C (':1 1-'\ :5 1 ru IH'_ 
'lit' "ill he 89;;.00. ne l . P.O.II. 

lIIechu nica l 
II len l IUl\c 
lech!.' IIi t h 

lII' rlHl~e' 

h C1' 1! !Ie · 
th is ('11(1 

C"", hr;.I !1C. 

tort! as IClllper;lllI re, 
a{!i n/! , "orm cc('('n .rid t} , haek llll"h. anti 

s lrai"" in thc fru me and plates, hUI , as 
tl rule. Ihe rCli ultant errors have been 
lu,:e: ligihlf' in all hill Ihe mosl pre(" i~ 

meu"ur~'mt' l1t", In Ihe 'l', I'E 222 Pre· 
("i~ion l.onli(,llser I he;;c s ma II va ria I iOl1s 
Il cre 1;: 11(1\,n 81111 ullowancc eould bc 
III tltl(' ror lite m " hen net'cllilury, 

Tllc avu illl lJili ly o f new ", lI lerial ll 
:lnd lI u'l IlolI1I or construction, ho\\· 
e l cr, hale ma lic it l>Ol"si b le 10 replace 
this COtHJ.:-n:>cr II ith one of ('olll l" c tci} 

--.. lICII t'.·f: ign. the TH'E i22 Prcei!'iou 
Comlen...er . in "hich these (actors are 
IIHlrke{lIy rc{luced, The pu ncl or t be 

I II I le ll, 
The "hole con\lc l l ~er u!'''c m b l) i" 

m ou n led in a cas t (r;lIl1e Ilhil' lI gil cs 
Ihe aasem bl) tl dcgrc-c of rigidi!) not 
o lhen\ ise IlOS~i hle. Tlt i.. frallle . the 
s ta tor rOtls UII I' spa" t' rl'. IIlId IllI' rotQr 
l' llId, a rc ma.lc of a ll 11 110) "r II lumi n u llI 
U I1 I ' copper, 1\ h id. ('oltl ioi ll{'" II I\' me· 
dWll i(,1I 1 s l ren ~ ' h or hrnss " i lh lhe 
"e ight li nd ICIlI1 K!rll luf(' ('oefTi /' it 'nl of 
a lumin um , Since the condclI~r "hiles 
IIr~ or aituni li ll tl1 , ;111 pa ri ii' Iw\t, Iht' 
!lHlIle lemper a ture ('(l(, fli \, j" 111 of li llt'ur 
e:o. jlHllsion . result ing ill a 1011 lempera· 
turt! codlicient of ca pneilllncc (O.OO2({ 
per degree Ccntigrntle) . 
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2 THE GENERAL RADIO EXPERIMENTER 

Increased s tability is also obtainCll 
lly the lise of plates Ks-inch thick, 
which reduoos llIat er ia ll ) the saggi ng 
which migh t norma lly occur with age, 
a nd , since the rotor shaft is horizontal. 
no cons tant s tress exis ts wh ich "Quid 
Cllm·c the plates to bend in a di rec tion 
para liei LO the shan. 

The ba ll bearings usml 0 11 holll enrls 
uf the rotor shaft arcconduchc to both 
s tability and smoo thness of rotation. 

Connection to the rOlo r is llIade, not 
through the hearin g. but by meallS of a 
phospllOr bronze brush runn ing on a 
brass drum , '" [li eh a ssures POlO; Ii \'c COil
IaCI. 

Si nce il i ll difficu lt 10 mount a \\orlll 

gea r on a ~ha {1 "i lholll !'orne sligh t cc
c(! nlr;eil~ . the "o"m in tllc ' I"" E 722 
Prcci~ion Condenser j !l cuI dil'cell) on 
the J;ha fl. The Ili a! end of the \'01'111 

shaft runs in ball b~arings; t he ot her 
end is supported h~ an adju stable 
spri ng Illou ntin g, 

This arrange ment of bearings and 
dri,'e IIIccba nislll resuhs in a back lash 
of lcss than 11! \\ orlll di vision and a !o" 
",'orlll correction. Since thc capucila!Jcc 

. 1 

FI(;IJ HI! J. View or 
'1" '1' 1'; 722·11 PrC('i~i()1l 

COll<lcl1!1ef ";/h cllhi 
IWI reUloved s h () " ' i ll j! 

(.'OII~ t ruc lio"a l details 

per worm division for the new COIl 

denser is less t hau ha lftha t for the TYPE 
222, the back!ash in terms of capaci
ta nce has been ('ollsi dcrably reduced _ 

It will be seen from Figure 1 lhat "-'" 
tbe usual di u! arrange mcnt is rcv"rsed, 
and that the drum Ilia! is 0 11 the rotor 
shaft aTH! the disk dia ! on the wor m 
shaft. Beca use of this, LOlh diul;; llrc 
rend from;l si nglc" indow in thtl Pllllcl , 
and the condenser is dri ven from the 
pa lIeI "i thou t t he use of hcvel gellrs und 
thcir resultllnt Uacl-Ia sh. 

FIG Inn;: 2. Pllnel view of Tn'/!: 722,11 Pre
ci~ion CondcDiIt'r 
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The worlll dri,'es a 50-tooth gea r, so 
that 25 revolu tions of the worm rotate 
the maio shaft th rough 180 degrees . 
One-half revolutioo (100 divisiollS) of 
the worm advllllces the main scale olle 
di"isioll. Since the main scale carries 50 
di visions, thel80-degree rotation is 
di vided into 5000 worm di visions. each 
half of the worm di al being engraved 
o to 100. 

The capacita nce per worm division 
on the HOO-,u.", r model is approxiJlllllely 
0.28 ",p f and on the 5OO-J.l. "'£ lIlodel is 
0.11 /Jil l. Since the sca le can be set to 
about l /Slb of a worm division, the 

.prec lsLon of se lling for these two 
' models is 0.06 Jl J..! f and 0.02 "'II-r respec
tively. 

The over-a ll charac teris tics of the 
TYI'E 722 Precision COlldClIscr arc silll. 
ilar to those of tile older TnE 222. The 

- fi gure of lIlerit, Hw(;2, is O.O-~ x 10 12 (or 
less) at I kc. 

fsolautite is used for the insu lating 
suppor ts and , since a smaller a lllount of 
this solid didec1.ric is used, t he figu re 
of merit is lo ..... er than on the TYPE 222. 
As in ot her condensers. this fac tor is a 
fUli ct ion of temperature, ImmiJity, and 
frequency, but is CO IJS!lm l ..... ith scale 
read ing over the usable range of the 
eondeuser. 

: ; 

T he surface leakage is reduced to 
about ouc-th inl of the olJ val ue. 

At 1 ,\ Ic dle inductan<.'C is 0.06 ~h 
ami the metallic resisl.ance is O.02'!.!"!. 
The effec t of these residual impedances 
at radio frequencies lIas discussed in a 
recent issue of the Experimellte,.. · 

'1' ..... 0 mounted models are 1l,-ai lable 
at present : ']'\'I' E 722 -1-1 , with a ma.x 
imum capacitance of 1<100 ~p.f. and 
Tn'E 722-F. with a ma ximum eapl.e
itance of 500 p.p. f. These are suppl ied 
..... i th a ..... hite llood shipping case. 

Both size!! are also availahle un· 
mounted. T he casting is pro,-ided ..... ith 
three l , a pl:H~d holes for moullting. Sincc 
only a sin glc pune! window iii II l!l!es
sary in ordl!r to read bot.h dia ls, the 
case of llJountill g is considerably im
proved .. A templa te is provided for 
drilling tbe moullting holes. 

Prices include a ca pacitance ca li. 
bration table giving tile cUJlu cilance at 
26 points to 1 ~~f or 0.1 % . whichcver 
is tl.e larger. A worm correction ca li
bration can be supplied accurate to 0.1 
~~f or 0.1%, whi chever is thc larger. 

TYI'E 722 Pre<:ision Condellsers will 
Le supplied in the future 011 all orders 
calli llg for Tn>E 222 Precis.ion Con· 
lle llscrs. 

' l! .,J.ly.1 I"' J".J.",..,. in , I.., 1',"';"1"" C<>"J",..., •. 
ce.,.".. r 1I.,li,. "-""",i,,, ... ,.,.. X. S. 0.-, ,,1,..., 1<135. 

SPECIFICATIONS 

""' 

Dimensions: (Mountcd models) 
Pallel , 8 x 9Ys inches; depth, 8Ys 
inches. (UnmoUJllcd models) Panel, 

i22.II U· Unlllouuleu .. 
722·,,' 1\1 Cabinel \ Iodd 
722_FU· UllllIounloo . 

Worm Correc t;OIl C,,]ibrUlioll U/lta . 
' N" e.~L.t •• i"" "' fU I'I,li.d .. ilb u"muu" .. d ruoJd •. 

7% (length) x 6% (width) x 7 (dcpth) 
inches. 
Weigh t: JJ h l)Ounds; 20 Y,f pounds 
with shipping case. 

t-IOO 1'1'( CU lIli\'P ,,""'V-L iO.M 
500 i-<I' f CU IlIT 115.00 
500 1'I' f CUUIT1',\'· ltl. 65.00 

W O K \] \' 35.00 
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4 THE GENERAL RADIO EXPERIMENTER 

HIGH-SPEED MOTION PICTURES 

TI ... rc Ii! U ... Io~c nn"I0t:Y Iwl .. ' ..... " 
tlo .. ~ ltltlr ur " t" I"I ~' !! I u te (·"utl i. 
lion .. "'it h th .. "'Irohosc",,,: in .,,('. 
cloa •• ;cnl t· " !lj , ... cri,,~ andlh" .... e il 
[,,~r''1)h (or. ", ,, r e ,0<\:11<;11,. lK'rh :t p~ . 

Ih .. .,!'d Jlo~ '·"I' ... l . iI, clcclri.~,, 1 e ll

"i n c"ri n". The e'I' ,ipm ... " . dc · 
.,crih ... , I .. :re ,· .... 1.· ... 1" this It-d''' ;'I'' ''' 
If> ;. ... 11,,1<, Ih., a n"ly~i" of " ..... h",, -
i('''] I ra " ";., ,,I.!! in the ;;""11 1: ":IY 
tha i the .·" m.'r" -,,~; II .. ,,ra ph ""In
hi",,';on " r the r t..-..:u rtli" l! ""cill ... 
"ra ph pro,itl.·" II r"cord "f trU n · 
"i"" 1 "11.'"""w ",, ;" d"ctri,',,1 dr
"" i b, 

Til E st udy of rCI>C l i li vc m o tion III 

machinery 3 1 II ig!! speeds has been 
grea ll ) si mplified by Ihe development 
or the stroboscope. 'There (:\ i5 1,S, how
ever, a conside ... able rlemund for both 
apparlltus and teehnique fo ... stlllJ)ing 
mechaniClll t ... ansient s and non·uni· 
fo rm motion. 

For Ihose appl ica tions where it is de
sirable to s tud ) u whole seq uence of op· 
erations. the problem is bes t solved by 
photographing the 1I10lion and repro
jeeling it. Such II cycle does not have 
to be repealed an d 11 single IrunsiCllt 
CU ll he observed. Wilen in ves tiga ting 
cycl ic 1I10Ii(lII. high-speed motion pic· 
lures provide a pe ... manent ... ecord of 
the phenomenon, "ll ieh m n)' be exa m· 
inecl laic .... whelhe ... 0 ... not the mechun
ism is sti ll 11\·ai lable. 

SIO\I -1II0lioll pic tu res a ... e. of course. 
110 noveh) and Il igh·speed s trobo· 
scopic piclures are 8imply a further de
\'c!opment of this familiar (Ic\';cc. The 
va lue of all higll ·speed ci ncma \Iork lies 
in l)rojcc tion al slow speeds. Slow
llIo tion phenomclIu as seen in the mo
tion.picwre thcater are ohlaincd by 

pholOgraphing at speeds be\lleen 50 
and 120 fra illes per second an d pro
jecting the film at the onlinary pro
jection speed of app ... oximatel)· 16 
frames rlCr second. There is. ho"c\·c r. 
an upper limi t of prac tica bilit y to slow. 
motion pie lm'c came ... as usi ng meehan· 
ieal sllutl crs. At pict u ... e speeds ofsc \" 
e ... al Ihousand lie ... seeoml . shutt,ers 
would he· ·req uired to opernte II I ex
tremely high speeds. and the mechanics 
of such 8)s te llls arc complica ted. un
reliab le. and expcnsi\'c. The possibil. 
iti!'s of slx"Cding lip a s tandar(J CIUllcn l 
a ... e further lim ited becuuse of the me.
chani cal problcm of s tar ting lind s top
ping the film at high speeds. 

The s troboscope p ... escnts lin idea l 
solution for th is problem. All of thc 
complical t.'ll CII IIlCra tllcdlanislll is clim· ""' 
inalctl and a simple, continuous-fil m 

• > fl. 

FIGl"1-: t. Tn'E621· 11 Slrul ... .c(>J"· nnd TYI'E 
(,5 1_A Ca mera s~ t IlIl t.\l phutugrnph a mn-

o.:hi,, ~ for n ilo.:h i" l; leather 
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1"11.1 HE 2. c.)n l r,~1 U";I of th .. Tr l'" 6:;:! 1. 11 

Edgertou I'O " CT Stru!.Ollt"O,oe ! llO .. ing t he 
"1<'rc " r~' 181111'$. 'I'h.' "u"'I,INe Mnll.o.«:"I'c 
o:<'l" ~;ijl.l! ,. f 111;8 unil "",I " 10 ·k.. ",,,IUT 

gcncrll\Or 

camera IS used. The exposure is ob
tained L) illuminating the object in
termitt ent]) "j[h li ght fht shcs of such 
brief duralioll compared e ven to the 
highc$ 1 film t'I ]lCCds thai no pro \ j"ion for 
II ) Ilchronizatio ll of the ilnage is neecs 
sury - thut is. the image can be im
pressed directly 011 the r jlpid l ~ 1110\ ing 
film "ilhout blurring. 

The abilil) of hi gh'!'opced pictures 10 
"S LOp" motion is dcriw.ld fro m 1\ \'cry 
brief fla sh of light . In Ihe Etlgcrtoll 
equipment this las I8 frOIll Ih e to len 
one-milli onths or a second . A corollllr), 
requirerncllt is II high in tcnsit y of il -

,..,.... tuminalion in order that the fil lll may 
be prope r!} e:"l:K>Sed during thi brief 
period. 

A hi gh'SI}Ccd photogruphic sys tem 
falls into t\\ O portions. the light sour<.-e 
and the ca mera. As Ile \ei0IK: (1 by r' ro
fe ssor Eli gert on and manufac tured by 
the Cellera l HUllio COlJlpu ny, the libhl 
soun'e has been a ll ollt gro\' th of the 
sma ller \' isual types of stroboscopes . 

. \ s in tilt! latter instruments , a eOIl 
denser bank is discharged throu gh :I 

mer..:ury tuhe. In order to assure 
regular discharges \\ hie!. cun be ae · 
cura te!} contro lled. a reliable control 
s}s tcm hud to he \Iorked out. This 
makes use of 11 th }ratro ll tube and a 
meC'IIlUlical (·OlltaClor. The conlnClor. 
"hidl is ("(l ilneeted int o the grid circuit 
of the th) rutron, ("ontrollin /; the fla sh. 
illg ('}de of the cOIl<lCrlscr ltank , is 
driven 0 11 the camera shaft and ass ures 
accurate fr amin g of the pictures for 
repruji'c tion . 

Po" er for eharging the c(ludensers 
call be pro\ ided from all Y suitable 
source of high . \ uhage d irec t currell t 
"hidl is ca p:l ble of "iths tanding in 
stantaneous sllort circuit s. A hi gh . 
VOhllbC motor 'ge nerator se t has beell 

FI(; I" £ 3 . E':ler Jlal .;c .. or TTl'E 65 1. \ 
Camera ~ho .. · i n~ the c<)mmul il lor and dri ve 

m olO<'\l 
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6 THE GENERAL RA DIO EXPERIMENTER 

Flt;t "" I. IUI .. ri ..... vie .. "f Tn'll 6'; 1 .. \ (; .. m . 

era ~hO\. ing the Mm reels aUtI ~I)r()('kel 

adopted 8S the mos t lOui lableellll; IJillent 
8\ ailablc for this puq}OS(J. 

Tim power rCfluirelHcnl s arc Ilirel:ll), 
proportionu! 10 IIle fla shing: {requeue}_ 
One thousand flashes per sccolld rl'· 

(Iuire nne lhuUil31ld limes as llIuch 
enf'rg) liS olle fhll;h per second 1111(1 ('011-
se(IUCnll) a I)(}\. er suppl) of one thou
sa nd Lillle~ as great a capaCil}. 

The ca mera is reduced 10 a meallS (or 
ca rr)ing the film pas t an aperture of 
prol )C.r Ililli c ll s iflllS OJ I the de;;ircd SIJeeII. 
The ll iruc iurc of lhe I:alllcra is shown 
in Figure '\. The movin g parIS cons;;; ! 
of the sprotkt:l lind L"'o slJOOls \\ hich 
8rc shO\\I •. tl,,; dri ve molors, and Ihe 
OOIllIllIl In lor which con I rols the stroho· 
scopil' flASh rate and serves to s pu ce 
the (rallies on the film prol.H':rl y (or pro
jection. 

The principal problem ill the design 

of the dril'c sprocket and reels was tbe 
elimilla t iOIl of incrtia and the reduction 
of friction. lOi nce there is SOIlIC fire haz
ani iu\'ohctl in pailil illg film through 
the ca mera 01 I'cr) high speeds. The 
IIl11ttcr of im:rlia is of grCII' illl pori alice 
I,ccuusc of t hc necessity of hri ll giu g the 
Cll mera Iluickly to speed. 

The film is held against the sprocke t 
b} all aluminulU roller an~J a U1e tal 
plow is pro\'idcd umler tile sprocke t to 
prc\ e nl the film heing carried around 
h} the s procket tcelh ami breaking. 
The plo ... docs lIo t touch the film ill 
normal ol>crution, tlUt "ill illllllcdiatel} 
correct uny temlcllc} to stick. Thc plol\ 
111;;0 prcI'cnt s the filII! ... imling IlrotJnd 
the s prol'ket in elise of brcnka ge. 

No mcchllni cu l conncctiOIl is pro
,·itletl bc t ween the tlr; \ iug sprocket Bnd 
ll.lc luke-up reel. The lllkc·up n.oel is 
tlril'cll by a series mOl.or of sufficien t '
torque 10 keep Ihe film taul., bllt nol to 
break il. The differencc in speed re
quired by the cha ngi ng di ame ter of the 
reel as the film is laken up is thus auto
maticallr ctl rcd (or by Illc slowing down 
of the mo tor. Ex tremely high Deceler
atiou ratcs ca n be pro\~i(lcd for sinec it 
is possiblc to opcrate the mot ors at 
o,cr-~ol tagc. The time rC(luired to rlUl 

LOO f(.oel o( film through Ihe ca mera is 
(lnly a second or two, a lUl tlO dama ge re
sults to the mOl ors (roUl l5 uch mo
menlary overloading. The lIecelerution 
under these conditions is remarkably 
rllpid. Full and cons tullt SI.H':ed is 
rcached withi n less than LO (eel of the 
film lengl.h. 

Staudnrtllclls e(luipllIent is used. Po
cusing is faci li tated hy II puir of 01.H': U
ill1.18 spaceddia mc trica lly in the sprock-
et und all eyepieee in lhe hack of lbe -
ca mera. 

It will be obsen 'ed that dis tortiotl in 
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the image will resull in consequence of 
the curvatu re of the sprocket. This di s
tortion can be minimized by the use of 
a sufficiclltI) large sprocket diameter . 
In the Cll lllf."ril described. the sprocke t 
dilllllc ler i~ 13'1 inches, carrying h\Cllt ) 
standard 35-lIIi llimclcr frames on its 
pcriplu:rr. The cenl er of the pic ture is 
appro..-imutcl) 0.03-illcll closer to the 
lells plane Ihan the ex treme uPI)('r li nd 
10\\ er cllges o flhe frame. This difference 
does 1101 CR Use !'cfi o liS dis tortion or lac~ 
of focus" illl the Bu bjec ts and lens Ii)!'
lem s normally used. When using 16-
miJlim('l cr film the llistorlion is, of 
course, proportionately recluett!. 

Since the film mo ves thro ugh the 
Cll llIera ~'onlinllous l y wi thout shutt ers. 
the dis tribution of exposu res 011 the 
film is de lermined by tbe rate of nash 
of the s lrobogcol}(' light in relation to 

- the film sp4"ed. Jf Ihe film is 10 he pro· 
jecled. Ihe im8!!e!! JIlUs! he ~pnc'crl 

pro l:M:rI ) ulong Ihe film. III order 10 lie· 
complisll t hi!4 II I'om muta lor is 1IIn1ll1t~' 11 

on duo ~Jlrod"ct Shurl 10 prOI ide ('Iec" 
Iri{'n l impulses selling olT Ille stroho. 
s{'opic' f1u sll II I. in ler\' uls of Olle frUlllt' 01) 
Ihe film , r\ film tines cX l>OSecl C'llll 1)1' 
projecwl in Ilo tllndard projeclion C(luip' 
IIlc nl , 'l'hccommutator presenis il ruth · 
er S('rious IIlcc'hllnicul problem be· 
c'uust!' the segment s mus t be locall' ll 
\\ilh ex lren H" pre('ision. The film s llee.1 
is 1'1) grea t thai a minute irregu lurit} in 
the Spllt"ill !!: o f the comlllutlilOl' seg-
1IIf'lItil \\ill re~ult in seriollS fli cker, 

The eCl uipmeli1 illus lrlllcd in figure 
1, wllidl hus h("('11 found suitllble 10 se \'
crnl I) pit-nl indus tri a l pro!JlelTl!;l , is 
cnpa iJle o f taking picillres UI) loaboul 
fiftecn hundred pe r second 11m! "ill il · 

,..- I"minnle an urea aiJout one fool grluarc 
to a sufficiently high illlensity 10 lake 
satisfactory photographs on high·speed 

film wilh an f 1.5 lens, The IIIlI.n'/II1I1II 

Sl>eed is in I he ' "ieinil ~ of t" 0 Ihousand 
llef second . I}iclures hal"e been taken 
experimenlnlly "ith similar apparn tu8 
with spectl s as hi gh as li lt, thousand 
ller seconr!. bUI devel0plllt' llt of such 
equipment has 1101 us )C l rCllched II 
s tuge where it can be made (,Olrllner· 
ciallyavailnble. 

Figures 5 and 6 illustrate an excel
le nt example of the use of this equip. 
menL in Ihc mechanica l field. In re
designing an aulomalit, lapping ma
chine, it was desirable to kilO" the 
sp('Cd.limc dlllra('lcris tic throughout 
III(" cycle of o l)(:ralion . 

'I'll(' IlHl,'hi nc \HIS lillet! "ilb II c!rulli 
:111(1 cross haira !IS sllOl\ II in Fi gure 5. 
und high.;:.pt..'Cll pic tures "crt' lukell ofa 

F'I ~ IlIlF.: 5. Photo!': raph o f Ihi' ulIl!)OllU lii' lap· 
" inS IllQchini' fro m .. hid, 110 ... Iula ,,( Fig",,, () 
...... ohta inOO. The drum, 11 "lIIber~d 'II !IeC' 

lioll!!, and the CI"OM h.i .... wtt"" aUad."d in 
order that the 1'001ltr" ",i~h t he aL .. 'uratdy 
a"alrud. Thi~ alTang('menl malel! it IlO8i!ible 
to measure the angular di""lac:c:nwin aec,,· 
rA I('ly (or ('acb fraUle of til e motion l'iClllre filnl 
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.,-.... ,..~ 
O' TO' 

u""to·( .. " ''''1l:"'~ (""""ATIO/< "''t .... oUT .,."'OS 
"""0 '" ....... .. 
.,~, ..... ". " ........ . 
:::~ !~r.:~~ ,*-, "U. 

"" _,." "'~"" _~A(M ~ "'-- ",,-.- -~ -... ~.~. ____ ~"*.,..r ... · .. t,r. _ ...... ,. ' w ~. 
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c.,"" .,.V Of U~i'''''·c.." ~""'~~" Cu'p"",'ion 

J.'U:UHE 6. 1'101 shu", ;,,!: :Ull!' lla~ ,1iJ!I,laccmcnL a",1 i" ~ l atlt"nt'O"~ velocit y or the automat ic
liIpl,;n!; llI achin.· o"~ r n I'crioo,/ ,,{ one OOIl1 I,let <: <!pc rnlion. From l h i~ dau ;1 "a" I' .. ",~j t.h· 10 

r" d" ~il!n th r llHWhi,w 10 tlillli mtl,· !he I rn'g"llJr;lie~ ;;h"",," in l h~ plU1 

~ illg l c cycle of 01.ICrutioll Ht rated speetL 
JII this case, il I,HS n OI Ilc('cssnry 10 

project the fi lm. Exa mi nation of it 
yielded data for the plol of Fi gure 6, 
which shows clea rly each irregular il }' 

of opera tion a lld Ihe (' .'l:3I' t l ime a t 
\,hi('11 il O(·l'u r.;; in Ihe cycle o f o pen ,· 
tion . CQmpensation by mean s of carns 
could then be provi ded 10 give 1;111 001h · 
cr o pcra lioll. - CHAltLES T . BU nKE; 

The TYI'F. 621· 11 E,lger lon Po",,,r Stro boscope .~ coml'O:!cd of the follow.ng un'~ : 

Conlrul Un . .. ......... .... 6 19.>0.00 
10_K \\' l\ l olUr f:,·ucn.tor S ," , lUuu.,le.1 On I ruck aut.! i, .clud in !:!" ~ .. i Ich 6011.00 
2 Single-Tuhe Hcfl eCl in g Lam!, Unitt! '100.00 

Tu ta l $29;:;0.00 
This eiluil''',clH . ~ rU NI al 10 K\\ ' a",1 g' vCil a ",,,-xi,,, u,,, flas h.,, :; ~ I"·L-.J of :WW per se<:n"fl. 

The mOlor it! .. ou",1 for 230'''011 . (II '·cyel,·. 3'l'hMC service. 
'1'1, ,· "'~l1"I' I('Ie 35·,u'llinlc trr cu mcru rcc,)"' '''':l1t1etl for u.~c with Lhe T y l'I>: ('21. 11 E,lg .. rtnn 

I~owf"r Str,., o06CO/," f"0I1 ~i ~ l ~ of: 
T~' IIC 6,; 1 • • \ ( .u n, ..,ru 
i\ l nt .. r. U"Sf", a ",1 $wit.·h cs 
Co",,,,u t,, l o r u" .1 Ur u " h 
lI u " o Meyt·r £/ 1.5 2-,,, ..,10 l..cluj 

"1"0 1101 . 
Tltl' ' r'pod 8.ho .. " ,n Figu.e I i~ ""t ;""I ... J,·,I. 

$360 .00 
iO.OO 
65.00 

1 ]',.00 

S610.oo 

If" It.· millimeter ""Iii . i$ ,k.,., •• ·.I. ,b., I,rier i~ S6.15.00. '1'1,,· I'r" ·" with ''''~'''h''' 'g''ahl e 
!,url!! (lr l.oth 35·millirneler lind lto ·milli mel er use i ~ Sii5.00. 

The lI it"" ' e <'-<IU 'I'!ne", ig not earriNI ill H .... ·I.. I." , ca " IJ(' twil l '0 onl"r. 1)"11 ,·,,. ), '" .hp ~ 
!,relltnl lime can I,,., mad.· in HI",ul .,." w ..... k~ from dul.· of ora, ·r. 
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