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aECTRICAL COMMUNICATIONS TECHNIQUE 
AND ITS APPLICATIONS IN ALLIED FIELDS 

A NEW MOVING-FILM CAMERA 

I\E \V magazine-type of 
camern, <Iesigned 10 oper­
ale o,er a "itle range o f 
film "peed @. pro' es useful 

(or a ll sort s of osci llol!raphic a nti 
chrol1o!,'l'apll ic reconling. r One of its lIIost usdul applica tions is 

in obtaining Ca ll1()( le.ra) oscillograms 
of recurrent or trunsienl phenomena, 
c illte r us a continuollS or an intermit· 
tent rl.'Corll. Hcc lIrrc lIl phenomena, if 
8) nchronized " ilh a s"Ieep circuit, lila) 
lie oLsen cll as a s l8lionur) picture and 
photographetl I' it l. '8n ordinary -'still " 

"".-.. The high iii", ~I>eed~ at .. hich du: ne .. · COll tin'U)'Ii!. fil", CIIrne .... iIl61,en l" nlai." i11>068il.1" 10 
la l.e u tlu:Mle-rar OBCil1or;rame of high·fretlue"cy I r.n~ienlJ;;. The pholograph , hows Ih., Clase 
b51 .I\.E CMmera \uembly und a Tnt: 687.A Eleclron O.cillogrll l,h and BeJell Sw.,.,p Circuit 
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On the other hand , transient 
phenomena or rc('"ur r cnl phenomena 
wh ich do nol re peat at c(lually spaced 
inte r vals mWjl be pholOgmphetlu!,ofl (I 

COfllillllQU S/y mOl'illg jiim in order [ 0 ob­
tain a 6uil1l"le record. Exmllples of 
noise oscillogra ms taken 'I illi Ihis cam­
era unit arc shown on page 3. Tiley 
silo ... how 11 considcrahlc amou n t of res­
olu[ioll of hi gh audio-frequency "ave ­
form s can be accomplisilcil al a film 
speed of 32 feel pe r second. 

Ca thode-ra y oscillogram" arc made 
by apply ing the 101tagc ill (1I1C81i01l \0 

the " lIori :r.OIlI 1\I" Ilcflecting pla lc6, IllIl s 

pn.xluciu g 11 single 81raig ll1 line 011 the 
scree l! orille lulle. Tlw el.menl is SC I lip 
as ShOI\l1 011 pa ge 1 so that the motion 
of !he film suppl ies lhe Ilcccssnry l ime 
axis PCrl)(!ntlicula r 10 Ihe di splacemenl 
of Ihe cII IIHXlc-ru) bealli . III Illis man_ 
ner <III sorle of osci llogrllph ic recordi ng 
may be accom plishell al audio fre· 
(Illencies showing ela boral e .Ie lail and 
freeflom from Ihc (li ;;IOrlion;; ",llidl 
mighl be inlrOtlucc,1 by 1m osci llognlph 
employing \ ibra li ng mcmbers. 

TheClass 65 1 •• \-E C lmcra A;;se mhl) 
consis ts of a easl ;ilumilll1111 IlOl1sing 
providcd II ill! Iwo flan gcs for lllOllnt illg 
it in li n)' I)()sition. :\ removable s li lle 
gi\ es acece.s to a s ingle compllrlmenl 
IlOu sing Ihe mag-a;-; ine rcel (.·aparit)" 
100 fee t). the P .I·indl .Iriving sprockct 
designcd for 3;)·mm pe rforlitcli film or 
paper.llntllhc take-lip rcel. 

The fi lm . "hich is run ('olltinIU)IIsl) 
a l a chosen and ('ssenliall~ Il11iform 
spce,!. is fc.1 .liree d y from II,,:: magll­
~ ill e reel o\'cr a I]{)rliou of the .Iri\ e 
sprocket a nd tllcnce . Ii rect l) onto the 
take-up rec l. Ihere hcillg 110 loops. as in 
the ordina ry 1ll 0 liou.pict urc ca ll1c rll, 
Idler guide ro lle rs insure lhe prOI>cr III,. 
of the fi lm on the rim of tile dri vi ng 

sprocket. \Vllile passing over the driv-~ 
ing sprocket. the fi lm is continuously 
ex pose(1 Illrollgil a rec tangular window 
ol>c niug ex tendillg a long Ihe film for % 
inch and across the fillll for one inch be· 
I" een the sprocket holes. The eun'a · 
lure of Ihe sprocket is 8mall cuough to 
I>crm il. 81m rp focusing over this arClI, 

1\ll f I2.5 Iens of 'I.7-mm foca lleugth is 
supplied. There is an iris diaphragm 
uul no shutt c r. T his len8 is pro\-ide.1 
wil h a n adj u81ahle focus eo\-eri ug II 
muge of liuell r objecl-to-imllge rHtio of 
fro m 4.0 to about 7.0. corresponding to 
a dis tance of the object from Ihe fro nt 
face of the C;lIl1e ra of from 10.25 inchcs 
101 5.5 indies. 

Opposite the len s mounting is 10-
cllle{1 tile focus ing eyepiece which, loy 
virtlle of two reel angula r IlOlc;; in the 
rim of II II' drllm sprocket. pcrmi ts fo­
cusing a nd ob~T\' lIIion of the arCH of ~ 
c:\: postll"e. 

T llC Ca merH is , lri ven II)' two 11 5-
\'011 IIni vcrsa l ser ies,wowlI\ motors 
mounted cxtcTll1lll y on the sille of the 
housing. One of Ihc~ motors is con · 
Ilectc(1 llirect ly ami perlllHncntly onl0 
shnfl of tllc takc.u p reel. 'l'lte Ollter mo­
tor is cOllllel' tc(1 Ihrough a self-con­
tainc,1 !l.5-lo- l re.ll iction gear and a 
uni versal joinl to tlte d ri\'e sprocket. 
Tltis .1I11I1 -lI1o tor .Irive sySlem provides 
a sati sfal:l oril ), uni for m fil m velocit y 
O\er .. " ide rH nge of spec{ls. Tlte mOlor 
on the lake, up reel tend s to dri ve Ihat 
reel at a s l>ced Il igher Ihlln the rat c of 
film Irllvcl ol er the , lri l'C sprock cl and 
t llU s eli mina tes II ny s lack ]'el"eell the 
spro.; kCI 1111(\ Ihe take -u p rcel. The 
mo tor-dri ven spl'ockel pulls the fi lm 
from the IlHlga;-; ine reel wi tll no slack. 
l)\.:cau sc of fri Clion on the shaft of lhe 
IImga;-;i ne reel. 

(Com;IIt'(lf1o"l'oge 8) 
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r THE NEW CAMERA RECORDS HIGH·SPEED TRANSIENTS 

C.thod e_ray osc ill09'am, o' noi,. f,om.n in tcrnal_combu,tion "ngin" 

I ••••••••••••••••••••••••• , 

••••••••••••• ••• • •••••••• I 

An " lI<'illogra m o f engirt e noise OIl II fih" sl'.,ed in Ihe ,' ie inil y of8 f~"'1 I'er $~"COtHl, abou. the 10 1' 
SI'ce<.1 for oonli"uous· /il", ell" .. "ag h". e wfo.e a"a'lal,I". AI ,I" s ~1'~'e<I .... . • eyde<lf II IO,OOQ-c)d.· 

l.aee isa lilile les8 lha"Q.Q l irtehlong 

I •••••••••••••••••••••••• 

I ••••••••••••••••••••••••• 

• • • • • • • • • • • • • • • • • • • • • • • • • • 

• • • • • • • • • • • • • • • • • • • • • • • • • • 
BElA)\\" A 32-foot'I""-ljeCo,,,1 .. 0,.., OIICiliogr",,, from Ihe sa m" cngine . hal ",ade Ihe ., .. :0 .. 1 al 
Ihe 1° 1' of the I.age. A" '''le. "",i''g !.I". I ",,~-o lll "" II Irllce Iha' Ca n he unalyzed. 

A " o\'I.:: A SOOO-cycle Iraee_ ",ade al a fil m S I...,~ .. 1 ,I"pliea t;"g .hal o f Ihe noise rc.:urJ liS closely 
as It08I! ihle. There are 13 eycie.. per inch,i.e.,3Z fcel I,ersecond.j"s I ",,,JcrIhe ma.,i" 'nm-rdeU 

speeduflhe ne ... """,c.a 

CONDITIO NS 
c ..... 528 Call1oJ~·R.y 0",,11101 •• ,,1. "_ooLly ,..I ,h . '1" •• & 528. U 'fb bo:. """"!e •• '." II"" . .... . I. 3000 ,,,I,,. I .. ". 
''''''"u. /!l.5 . • :"'"'.;"n. E ....... "No.697 11 ..,.,..Jlnl l' • ...". n .. ;,,L<""'<n !enl lh of, • • ""on.-,IIoI,""I, 

..... ".nJ·"'.I<onfil"'. 5 .ol 
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A COMPARISON BETWEEN CA 
CHARACTERISTICS OF EACH OF THF- HR 

Showing differences between Sio . 

VOLTAGE SENSITIVITY 

"d 
RELATIVE SCREEN DIAMETER 

Traces spaced 25 doc volts aparl. 
Holh Fast and Slow-Scrccns ha ve 
tile sa me voltage sensiti vity. 

Photographs U Aclll(li Si:e 

RELATIVE PHOTOGRAPHIC 

BRILLIANCE 

ElIch photograph shows 6 succc!Si\'t' 
sna pshots of a trace fro lll a linear 
sweep circuit for which onl y the 
camera-dia phragm opening; was 
changed. The f numlJer for each ex ­
posure is given beneath each line. 

The length of lracc,S\lcep frc(lucncy. 
shutler speed, and ellluision were 
the sa me fo r a ll eX lmsures. 

Note the greater aClinic power of the 
fast-screen tubes. See table, page 7. 

TYPE 635-B ELECTRON 
OSCILLOGRAPH 

ACCELERATING VOLT AGE 
FIXED AT '000 V 

TYPE 
OSCILL 

SWEEP 

ACCEL 
FI 

£/22 £/16 f/ ll fl 8 £/ 5.6 f /4.5 ~2 £1 
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ATHODE-RAY OSCILLOGRAPHS 
HREf-GENERAL RADIO OSCILLOGRAPHS 
cree ~nd Fast-Sc reen Tube Equipment 

!:! r II 11 f 8 f 5.6 r 1.5 

CLASS 528 CATHODE-RAY 
ASSEMBLY 

Slo,," -Screen TU Ue8 

No Longer A"lI ilahle 

ror 'I'llis Oseillogrltpll 

Type 528-8 (F.st).(3000 V) 

I IIII1 
r/ 22 (/16 fI l l (/6 (/5.6 ( 4.5 
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FAST-SCREEN YO""' SLOW-SCREEN TUBES 

SINCE, for many rC!I(lcr;;, tile data 
presented in the precedi ng \\\0 

pages ilia), be the first notice tll1l1 not 
a ll lube-screens ha ve the same dUlr1lc_ 
(crie l ies. the essential lliffcrcrlce hc­
h.cell "hal I'll ca lle.l "fast screens" 
allli "slo" screclls" IIII1S1 hc poinlcli QUI. 

If one "ere 10 make 11 visual COlll­

parison in 'he sa me osci llograph be­
tween 11 faSI-screen lube and 11 si milar 
s low-screen lube 11c \\ould notice first 
Ihat tllc slow-screen lube produced 11 
green pa Uern that appeared to be 
somc"hat brighter than the hlue pat­
tern of tile fa s t-sen:e n tube. Then, iflLc 
were to compare photognlphic bri l­
liancy using 11 camera loaded "ilh veri. 
cllromc or sU I)(:r-sclIsiti ve panchro­
matic filllI. he "oulll fiml the fast­
screen trace noticeably more actinic_ 

Ano ther difference, ex tremely im_ 
portant in Illany high-fre(Jlle" cy mea­

surement Ilpplieation s of tI .e ca thode­

ray osci llogra ph , apl)Cars \I hen one at­

tempts to lake pholographs with a 

mO" ing-fill l! ea llle ra_ The accompany­

ing pllOtograpl ls Sl.O\\ l,lmt hapl)Cncd 

\\ hen a line 011 Ihc screen pr<H.l uced by a 

60-cycle appl ied volta ge was sprea<1 out 

by S\\ll1gillg the ca mera on a pivot. 

'" ,... " " " " " " 

'" v ~ v '" '" ~ " 

' I 'lIe fa st-scn:en trace is clear and sharp, 
hilt tIle slow-screen Iraceis blurred a ll ll 
foggy, due to Ille fac t that in a s low­
scrCC Il tubc Ihe fluorescence at a ny 
gi,en point persis ts for a n a ppreciable 
time after the elec t ron bea m exci ling il 
has Illoved on. \\?hcre, in a fa s t-serccn 
tlli)C, fluore scence disa ppeurs in less 
than 25 microscconds, fllloroescence in 
a slow-screen tube l)Crsisls for us much 
as 2000 times as long. The effect is very 
noticea ble when re;;ol,·ing a 6O-cycle 
Irace, and it becomes increasingly bot.h­
e rsome as the frequency increascs_ 

For mOSI work IIrOllnd tbe labora-
tory, eSI)Ccia lly where phologrllphy is 
contcmplated, the fa s t-screen tube is 
recom mended. I ts "iSllal brilliancy, "" 
though less than the slow-screen tube. 
is ncvcrthelcss satisfactory for all or­
dinary purposcs_ Onl y when the bright-
est I>ossibic patterns are re(l uired (as in 
lecture-room demonstration s) or when 
persistence is un assct (a s in viewing 
patterns with a sweep circuit adjus ted 
for a very slow sweeping rat e) should 
the slow·screen tube be purcllllscd. A 
fast-screen tube is absolutely essential 
when photographs are being taken 
with the new C I.,\ SS 651-,\-E Call1erll 
Asscmbly. 

5l,read ... ul trae"", from II 6O-crcle voltage oLtainw hy S"'inging the camera On II I,ivol. Fast­
ecreenluheon lheJefl.sJo .. ·.O!Crcenlut.con lherigh l_Notc theat>8cIIeeofLlur'nthefUI.S(:reen 
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r FAST-SCREEN TUBES NOW STANDARD EQUIPMENT ON 
ALL GR OSCILLOGRAPHS - PRICE CHANGES 

B ECALSE of the \\ ider range of use­
(uiliess il afTonls Ihc lahonIIOT). 

nI l Genernl Ha.lioc!cl· l ron osdllographs 
are rIO" supplied wil[1 {asl·screen lubes 
unless speci fic instnll"tion~ 10 1[le con­
trary accompany Ihe onler. 5 10\\ -~[l'Ce(1 

tubes for the Class 528 Cathode_Uny 
Osci llograph Asselllhly arc no longcr 
a\'ailablc. 

In order 10 .le tcrm iliC Ihe price o f an 
oscillogra ph wilh a s low-scrccn lu be. 
a.l.l the rcplaccmcnt price of Ihe slow. 

serCC Il Ilibe 10 Ihc price for the com­
ple le oscillogrllph and credil Ihe re-
1,locclII(,'" pricc of Ihe eorrcsl)Onding 
fa SI-sr- reeIlIUloc. 

Tilc folio" illg prices arc no\\ ill 
efTel' l : 

TYI'K 63s·n Elcr-tMn (hci llogra ph ("ilh fai l · 
IICr~ul"J.e) 582.00 
Tn' l! <>8;-A ~:ln::l ron Ol!ci llot; ra l,h and 8edell 
S .. ·~I' Cireuit ( .. ilh fU I·8c:t'ttu .""e).518'1.00 
'Ck' ~~ 528 CathOl lc- ll ay Ol!ci11Of!nl,h ,\ ,­
~e ","ly ( ... ilh fHa l 'M: r~IIll1h")"", .. $293,50 

REPLACEMENT TUBES FOR CATHODE-RAY OSCILLOGRAPHS 
For Tn'll 635.R Eleclrou Ol!cillogul'h 

C, .. / .. Jj "nl I'riel' 

1\ J>! Coli., Jr" .. ,1 /',i("O' 

':;28-H 1 Fa~ I ·Scrl"<:II Tul.e 1 $78.50 
••· •• ,_ "",I ... ""l r .... , .. I . J.I.f"'".I.; """';r~, ••• "h •• .., ,,oLIr. 

PERFORMANCE SPECIFICATIONS FOR CA THODE-RA Y TUBES 
(IJw_1 Oil E"'I",ri"'en lol nM~1 Lik" ThoI Sho .. -u ou P~~ .... land 5) 

T,'", 
Sc"'~·" F,u' , ,~·,'Ie''''' I)·C ' "//Up' 1/"",;",,,,,, 
f)i" ... , .... 51 .... ' iu 1'01"'/11' Semi,;,-il\'· S("lI s,,,,,,,/t 

63:>_1'2 ]'n. S~. 1000, 0.013 '" 
1. 100 in ~ 

6.15- 1'3 3in. F a$1 11 .000 in .~ 

6lI7- I'1 5 ill. 510'" 1500" ) O.Olt in b,IOO in .~ 
687. 1'2 Fa ~ 1 16,000 in .~ 

:;28-11 ,in . Fad 3000 .' 
1000 " 

0.000; ,n 50.000 in .~ 
0.0026 in 

500 " 0.00 13 in 300 ill ~ 

·A, .... ~~,.. I""h "' N-' ,,1,.1 ••••. 
rr_ •• 1_." m .. ;",,,n. ~, ... hlol< .,"" . ,_,1.' I,,.. \' ... "1 ... ,.,,,, ~I,",. 0 .. Il.~ I ..... "I 0 hjl""I .. " ... lo,,,,, ,,, .. 

/1.0 on~ '""h.he..,....,n • • in~n.'. 01 ..... ""'" r ...... ,he ...... , ,. ... n"",",un' '1_01 .~' (, .. on'· .. ,her ., .... , ..... / ' .nd. 

1"""'"'0. ,., .... .... ' .... n ..... ,h"r«.~ ........... n •• d_.hec. ___ . ,~., •• :~' .. , -'(' rt)" 
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A NEW MOVING-FILM CAMERA 
(Con/;lIuelifrom tx.ge 2) 

FOCUSING EYEPIECE_ 

Th e ClIlOler. 

witlothe8lide re_ 
moved to aho,,' 
how the film;a 
threaded,l)r;,,_ 
~~~:~;~~;~ ~~~~ TAKE·UP REEL ___ 

each3ri" en by 

~~~~:~~~~li~:,~,:::,lf~~ rl~,::~~i:~:: 
f~;:8~~ :r:,~~fi'~i!.:~8 ~}'~':~~;;,~:,:;'fiaJ~ 

inu rted in the gate 

Film SI>cctls JIlay be adj us ted!'y CO II­

Irolling Ihe voltages applied 10 both 
llIotors sinmlruneollsly. For this pur· 
pose, the TYI>E lOO·L Variat· is 10 be 
recollllllcnded whell alternating CLlrrenl 
is uscd. At 110 volt s, II film s l>eed o f ap­
proximatel y 15 fec I pc r ;;ccond is ob· 
tained. 

Increasing the voltage momelltllril~ 

to 230 \oll s gives <I speed of 35 fec i 
ller SC\'Olld . Decreasing tile ,'01la:;e to 
65 voll s ~ i ves a speed of Hholll I fool 
per second . 

For film s l}CCOS lIuller ahoul 5 fccl 
pe r second , a fu ll magazine ma), he 

IIse,llIllll thccamcra s tart ed alltl s toppcli 
as often a s re(lu ire(1. 

The camera is daylight loalling ir 
lhe film or pal}Cr has a length o f black 
"leader" {or threading. In hi gh-s l}Ced 
ca mcra work, however, Icaders arc sci. 
dom rC(llIi rcd l}Cca use less fi lm is los l 
in loading than is los t in gett in g up 
10 speed . - 1I0IlATIO W. L,\\l S0 \ 

C I.AS':: 651·A·E Camera \ ssclllbl .l. 
('ompletc wilh f 2.5. adju s tabl(,.r"l·us 
le lls and 1"0 molors a s illlls lrukd 011 

page 1: Price. 5 195.00: Code rr fI/'(/. -G~N~RAL RADIO COMPANY 

30 Stilte Street - Cilmbridge A, MiI55i1chuseUs 
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