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ADDEND,~ 
Since 1he publ1caiion of 1his rnialog 1he followinj changes have been incorpora1ed in our 

line of 1ns1ruments 
( l) The Type 218 Cathode-ra)' Oscillograph has been discon11nued. The Type 218-A, 

withou1 1he Type 263-B H 1gh-voliage Power Supply, has been designed as a direct replacement 

for the Type 2 18. If the need for a h1gh-voliage osci!logrnph develop, at any 11me, the Type 

263-B H1gh-volt.ige Power Supply may be added "ithout the necessll)' of modifying the Type 

2·18-A. 
( 2 l The T) pe 263 A H1gh-volrage Power Suppl 1, has been superseded by the Type 263-B. 

The Type 263-B supplies up to 12,000 volts ou1pu1 an J u11l1zcs an improved high-voltage cable. 
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( .i) The Type 27 I C.11hode-r,1y Oscillogr,1ph ha!· been superseded b1• an improved instru

ment "h1ch 1s designated as 1he Du Mont Type 2"4 A. Ch.inges 1n design have resulted in 

an m>1rument h,IVmg a vertical amplilier whose g,un ha, been mcrN\ed by a factor of nearly 

th ree and a band width "hllh has been increased by a l'actor of approx1m.11ely 1wo. Type 2~ 1-A 

is .ilso available for use from e11her a I 15-volt or no ,volt power sourte. 
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c I J The Ti·pe 281 Cathode-ray Indicator has been superseJed by the Du Mont T1pc 

281 A. This in)trumenc is improved d11efly in mechani :al des1,i:n wirh the elcc1ricJI specifica11ons 

rcmairung the \ame as 1hme listed for rhe T)•pe 28 1. 
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( 5) The l ypc 286 l ligh-voltagc Po\\cr Suppl1, ha\ hcen super)eded by the Du l\lont 

Ti•pe 286-A. The unprovemems arc th1eAy in mechalniul design. The elecmcal ,pecilicauom 

rem.un the ,amt J~ tho~e !med for the Type 286. 
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( 61 The Du Mont Type 2515 Adapter 1s no\\ ava11Jble for 1he Type 31 l O,c,lloi:raph

retord C.1mcr.1. Thi, unit permm the camera to han Jle 1000-fr. s1.tnd.1rd 35 mm.-lilm ma,1.a

zines a, manuf,1tturcd hr both Bell & Howell, Lin ••olnwood Plant, ., I 00 i\llCorm,ck Road, 

Chic.i.i;o l5. Jll1no,s, and J M. \X/ahl, 10~ North Franklin Srreet, Syra,u,e, New York. The 
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FOREWORD 

This cac.tlog is a description of che pro<lucc~ ol lhc lnsc1u• 

menl Division of Allen B. Du Mone l.abor;1rories, Inc. ln 

addition, we c:xphtin some fumbmenral principk-s and some 

design problems which are cnwunrl·red in rhc Jcvdoprnenr nf 

chese products. We feel th(tt ,iny pm~pective user who unJt'r• 

srands these: pri1Kiples and who recognizes the ~nal which clw 

designer tries co .main will be the bt'ttc·r qualified m select che 

proper equipment co fulfill his specific needs. 

The scope of anivicy of this D ivision embrau·s the dcvelllp• 

menl :,nd m:1nufanure of cathode-ray inscn11m:ncs which will 

meet the needs of gnvcrnmenc :tnd privale indusrry for nscillo

graj>h e;oyuipmen1. Ir is our desire ru m;ikc St1Ch equipmem ava1l

abk in commercial form ac the earl iest possible rime wnsisrent 

wich rhe state nf tlH.: .trl. To this end. we feel it is the duty of 

,111 org.miz:tcinn such as ours, which is devored w ensineering 

scrvit.c. to work closdy wHh the: users ,111<l the prospective· users 

of c11hode;o-r.ty instrumems, and we e:irnesdy desire the oppor

tunity to chscuss 1heir problems with Stich pC'oplc. 
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GENERAL INFORM AT ION 

Introduction and Definition 

The ca1hode-r:iy oscillogmph is perh"ps the 
most versatile of electre)J1ic instrumems. le is 
invaluable in the investig,1tion of any ;,henom
enon whid1 rnn be converted into a propor
tional electrical pocentiol. so its use is not re
stricted co any one field. 

Fundamt>ntally, the OM.:illograph may be Jc
fined as a device for plocuni; one quam1ri• a5 J 

function of i1noiher quantity in a system in
volving at lc-ast rwo mutually exclusive rnorJ,. 
Olltcs, in which is included a means for pmviJ
ini,: at least one of these eoordinaces. T he pre
scnmtion of the ploc may be either cempor,iri•. 
ns in visual observa:ion, or permanent, as when 
recording sys1ems ure used. 

The cachode-ra)• oscillograph may be delined 
as a device performing the funetions of an 
oscillograph, and in which a c:11hode-ray rube is 
used as che indica(l)r or means for display. The 
i ndicati n,.-: el1·menc is nn electron beam wh ,ch 
is produced within the ca1hode--ray tube and 
directed ar a screen. The propenies of this 
screen are such that a visible lluorescence is 
produced wherever rhe elenro o beam strike~. 

This ca1hoJe-rny rnhc, wlmh i, l11lly de
.scribed in anmher seetion of 1his manual, is 
rhe hcarr of the ca1h0Je-ray oscillogrjph. hs 
elecrron beam indi,·aring clemenc has cerrain 
charatieris1its which make it precmincrntly 
suiced co its use .1s such: 

I. It has negligible incroa, .ind is therefore 
sensitive co rnpidl)' changing quJntici~ which 
could nor be plorte,1 hy any mher indicat·in.~ 
system. 

2. It r,-quires a negli.i;ible amnun1 uf powec 
for md1lati11n. and 1hcr...£ore 1mpo.1t'S a mi n i
mum fond upon che si,11nal IX'ing scud,ed. 

-;. h cannot sustain da1m1gc fro m appli,ca
tion of coo large a dcflecring voltage, 1111d is 
therefore not a delicate indi,ator. 

History and Utility of the Cathode
Ray Oscillograph 

The first pranic.il rnmmerci,11 ,athock •- r,11• 
osullograph was ,ncroduled in 1he United 
Scaces in 193! by the Allen 13. Du Mont Labo
racories. Limitations of 1he firsr ins1rume·n1S 
were of course quite severe. t>spccially whc1n ,1 

comparison is m.tde 10 1hose more reccmly 
developed. However, .in 1mporrnm step had 

v\f ~ 
::,;1111• wuv•• prot.luo•,•d l,y 

a tuning fol'k 

u1w ra liou of -n tw11-
Wa) ~ 11al)• !'-l-\\' hi+l1 a1•

CUl':..t.t,1ly tluw•tl 

i :-!~1,2 ,•y (•li~~ 1>••1· ~-···
nt1d U :-t Pl'O(lU("( •(f hy a 
:-1h1J..: lt• r t'ed t•f u 11 :1t•• 

i•, l t'di:-11 

l( t•spon:,.ie u( all •ln,pli
flt-1· 10 a :,,qrn\t'P • W :1\ t· 

.,ti-;11,0) 

Ty.9icol oscillo!)roms token from o cotho :Je-roy 

1•;-:1~:l. tl eyf'IP~ 11.-r ~IH '• 
u11d H :-- 1•rud U('l'\1 h} 
Ilk I l !'>\l'itu.:. uf n \'luhu 

\\"n v,•- r•11·111 1u-nU111••1•l 
11\ an it1~lrUt111•11I u:-1,,,, 
1' .. ,t 111':du :-:tnily lilHU 

1' 1•!-11111 ··~·h 
oscillogroph 
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been taken, bct.1usc tlw o~< 1\logrnph opmc-d 
the door for orcu1t ,levdor11ncnt wh1l'h, in 
mrn, hclpeJ w crc:11e bem:r o~cillogrophs. This 
spir.t! has ,onrinued. grc.11ly ,1tcdcrmc.l by the 
w11r. \IP un11l thl' present Jay. 

It woulJ not he possible co list here nll of 
the pr~UK,11 :tppli,;it1l1n, nf the uuhn,le-ray 
o~cillograph. As a marrer o{ focr. new ones are 
,hslovcrcd almv,r every J.iy, llunJreds of ide,15 
for specialiicd .lpplicatiou~ may be born of ;i 
fertile min,!. Gener:11 types of applicutions are 
fouud in the study rtnd dcvclopmt-m of radio 
rcu:avcrs ~ud crnnsmittt•rs, clettronic ncrwurks, 
nudcar re11uions, welding equ,pmcn1. tmnsmis
sion lines, comrol dcvitcs, orrnit breakers. 
rc!Jys, nnd u1ils; JISC> in the invcsogation of 
v,bmtions, propemcs of metals, dynnmi, baJ
nme, ,111d internal combust1\)fl cngmn 

Du Mont Research and Development 

The imen~"•c prngr.un of rc:sc1r,h und dcvcl
c'lpment conunuousl}· earned on .,t the Du Mom 
L.ihoratories is l.ir!~dy re,p<>nsiblc for our lOm• 

pan}"~ le,1.ling 1ios11ion i11 the imlustry. New 
in~trumcnts arc constandy heing J!!\fclope.l, 
1m.1k111,g 1he Du Munt I ine of osttllograph~ nnd 
associ111cJ equipment the mvst l<>mplete one 
,w.1ilahle. New rn1hode-r.iy cube cypc~ MC also 
developed 10 fulhll the rcq11ircmt·nts created by 
advanced sm,lic:s an,! .tc~ii;n. tor Dll Mont is a 
leading m,inufocrnrer of carhodc-uy tubes a.~ 
well us oscillogr11phil cquipmenr. 

The design o! uny dcuronic cq11ipmcnt re• 
solve~ fmm a series of compromises which rep• 
resent the dcs,gncr's opmicm of an i,lcul ,nstru• 
ment consisrenr wich t0ntcmporilry engineering 
.111J production techniques. 

We feel. huwcvcr, rhni rhc real test of an 
,n~trurncnt is the opm,on of rho"e who use ic. 
This Jay-to.day res< of m aJv.1nrages .ind its 
ltm1t.11ions will prove, more than any ()(her 
mc1hod. iust wh:11 chnr,Krensuts arc tlcsirablc. 
wh1• the r.ingc of ani· givcn foncrion of the 
l'quipmclll should be cllrcn,led, and huw un
pomrnc suth ,nod ifirnrioo is. 

It i~ oi1ly hy cooperation hctween 1he ,u"• 
u111\c1 ,1n,I our Eng1neerrng Dcpanrncut !ht11 
saLisfacmry designs c:1n he adueveJ. In 110 
,mempt w cxwml the appliL·Jhil11y of our 
t-quipmcnc 10 111! kinds nf engineering prob• 
Jems, we sincerely request su~cscioos from 
our customer~. 

2 

Engineering Service and Specialized 
Equipment 

In .1.ddi tion to a complcrc line of cachodc-r;1y 
O)Cillographs, 311xiliary and accessory equip• 
menc, anJ Cl\thode-ray tubes which ilfe listed 
aod dt-scribed in this rnrnlog, Allen B. Du 
Mont Laboratories, Inc .. offers the services of 
a thoroughly cxpericnttd engineering srnff for 
the purpose of technical consulcarion with 
regard to application of thar equipment or rhc 
design of spedul equipment to mcer parucular 
~pccifirnrions. Tn any insrann•s where ir is 
thought desirable nnd pr;letteal for 11~ w do so, 
we muy design and produce such special-pur
pose devices. 

Repair and Servicing Facility 
Du Monr's inrcrcst 111 satisfy,ng irs cuscom

c·rs docs not end ar rhc time the sole is com
pleted. Du Mont cquipmcm is re..ognized RS 

quality merchanclisc, and it ,, b.tckcd by a 
wcmhy guarnntt:e. Every prccuuiion is raken in 
design and in produc11011 10 insure thnt long 
years of trouble-free OJX!rniion will be deliv
crc·cl. However, since rhcre are exceptions 10 

all rules, it is po~siblc that a customer will l\f 

some time he confronwd w,d1 a difficulcy which 
he is not equipped 10 overcome. Du Moot 
mamtains a qualified, c1.1pable lnsrrnmeot Serv
ice Department 10 insure that proper s(,'rvice 1s 
ar all rimes available. Aurhorizntion 10 return 
an instrument or cube for repalr or replace
ment m3y be obmioeJ by contacting this de· 
partment. While i< is in ou.r hands, we n•ill 
not only correct the fault which has occurred, 
but we will subject the insrrumeot to 3 com
plete check-up before returning it to the owner. 

Du Mont Publication 
Our qu,merly publicarion. lhC Du Mon1 

"Osei llographcr'', contains articles prepared by 
various members of our Engineering srnff which 
we believe will be of inreresr to engineers io 
all fields. Those who read the "Oscillographer'' 
are kept abreast of lncesr oscillographic Jevd
opmenrs. Often rhe ,miclcs concern nc,~ in
Mrumenu and rubes whkh have just been an
nounced, or they describe intercsring llpplica
rion techniques which cnn be gainfully adopted 
by u~ers of oscillographic equipment. Request 
chnt your company's name or your own name 
be added 10 our "Oscillographer" mailiog list 
by wriring 10 rite editor al 1Jur home office 
.1ddress. 
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INTERPRETATION OF OSCILLOGRAPH 
SPEC I FICATIONS 

It is a well-known facr rhnt in our language 
words cnn nlnny fimes have amb,guous mean
ings. Now it is eaS)' 10 see why, in the reln
rivdy new arr of c:ithoJe-ray oscillography 
where exact tldinicions have not as yet been 
agreed upon. spellfications written by different 
1>eople m~y have as many ,lifferent incerprccn
rions and mean111gs in terms of accuol oscillo• 
graph performance. 

It has hccn the policr of Du Mont to pub
lish spe{1ficat1ons which arc conservative so 
rhat persons using our instruments are assured 
of pcrformnnce at le-.isr equal co chat inferred 
from the specification. Elsewhere in the indus
try cbcrc· has occurred the prncrice of publish
ing mnximum spec-ifications which indicate the 
hesr performance which is possible, and which 
,unnor be duplicated by any rnstrumenr chosen 
nt rantlom. Ln writing, these maximum ~pecifi
tations may make :i.n inferior iosuumem seem 
rv lOmpar.: lnvorahly with another oscillo
,grnph, even though performance-wise rhere 
,ould be no real comparison. There are also 
many pnints ro be considered which cannot be 
juJgt-d by reading written specifications alone. 

The following outline will he helpful as a 
11u1dc in apprnising the true performance of 
.1ny cathoJe-ray osnllograph. 

Screen Size and Maximum Deflection 
Q;cillographs are available which employ 

- -inch ~nd 9-inch cachooe-ray tubes and in 
which •h~ tube s11.e alone has been pornted ou1 
;15 ij distinct feature. To be sure, the larger 
~crcen is desirable, hue only if everything else 
is equal. However, spccificatio11s should be 
examined t0 determine if the amplifiers io the 
instrument arc capable of producing su flicient 
undistorted deflection to urilize the entire area 
of the screen. H such deflecuon is nor ava.it. 
nble, there is no advanrage in the large screen. 
Furthermore the lluorescent spot size in a 
5-rnch rube is smaller than in ao equivalent 
larger tube, an,I bem:r resolution is possible 
with the 5-inch tuhe for ~ruJying sm,111 dccoils 
rn the pattern. 

All Du Mone osdllogmphs, other than the 
T ypes 248, 280, anJ 28S, are capable of pro• 
Jucing more rhan full-screen undistorted de
flection. In the spc:cificacions on the instru• 
ments named. maximum available undistoneJ 
Jelle(tiou 1s starec!. 

Shape of Amplifier Frequency
Response Curves 

One method of evaluating pcrformoole of 
no 11mplifier in an o~cillograph is in terms of 
its $inusoidal frequency-response characteri~tic, 
or its b~1od-wid1h characcerisc,c. A specific.l• 
tion mny rend: "Vertical amplifier respome 
down 1IY': at 11 lrequen,-y of I meg,ttyclc pt-r 
Sl'<Oml." This, however. does nor tell a com
plete srory because another nmplificr. while 
sunilorly Specified, might 1tive cnmely different 
performance Jue m the shape of ,rs frequency 
response curve. 

The response wrvcs of f igure 2 are drawn 
for three amplifiers, all of whilh huve the 
same nominal baod-widrh. Note, however, rhat 
curve A slopes grndus.lly 111 the higher lre
quencies. It is typical of an amplifier without 
high-frequency compcn~acion. Curve B is 1h11 
ro a higher frequcnly, hut then drops off more 
sharply, as is cypital of an amplifier with 
compens:icion. Curve C ri~es slightly before 
falling off very shnrply, (ypiClll of an an1plificr 
not prop('rly designed, hut ovcr-compeosatt>d 
so char its rcip0nse specification may rco.J rhc 
same as the orhcrs. 

Ot-----------+:.._-
1,000,000 

FREQUENCY- CYCLES PER SEx:ONO 

Figure 2. f requency-reJponse curves lo, 1/,ree 
oscillograpl, ampliliers will, different degrees 
of compensation 

The o~cillogr.tms in figure 3 indirnte the 
waveforms which might appt>ar on the carhodc
ruy rube $Creen if a square pulse were applied 
ro each of rhe three :implifiers. I;rom them it 
is obvious that rhc performances or rhe ampli
fiers arc 001 at all similar. 

Specifications for Du Mont oscillogrnphs 
shown in this carnlog are accompanied by acruJI 
response curves. Nore rhat all amplifiers are 
Jesigned so that there are no positive slopes or 
r~piJ declines nt rhc high-frequency end of the 

3 

wigfi
Stolen 2 Line Transparent
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characreris1ics. Maximum performance in the 
amplification of complex as well as s inusoidal 
signals can be expected from these amplifiers. 

Phase Shift vs. Frequency Response 
l\lany oscillogr.1ph specilications. parciw

larly for those instruments which have wide
b.ind amplifiers, give only the response of such 
amplifiers t0 n sinusoidal signal. However, the 
response of an amplifier 10 a complex signal 
( one which contains a number of sinusoidal 
frequency components) depends as well upon 
the constancy of delay through rhe ampli fier 
at all these frequencies, the delay usually being 
expressed in terms of phase-shift of a sinusoidal 
signal. If the component frequencies in the 
complex signal are not all delayed by the same 
amount ( i. e.- phase shift proportional 10 1he 

( ' 

Figure 3. Oscil/ogroms showing respective ly rhe 
response of the three omolifien represented 
by curves A, B, and C in Figure 2 lo a 

square-wove signal with fundamenlal lre
quency of 100,000 cycles !>"r second. 

frequency) . the com plex waveform will be di~
corted in passing through rhe ampliher. 

Du Mont osc:illographs, such as the Types 
256-D and .mo. which arc designed for the 
invesrig~tion of shore pulses and 01her com
plex signals, have specification~ for the response 
of their amplifiers m pulse waveforms. 

Amplifier Band-Width vs. Gain
Control Setting 

In osci llo,11raphs which have high-impedance 
gain controls, the spccilied amp I iii er bnnd-wi,lrh 
will only hold when chat com rol is a1 its maxi
mum position. At all orher pos11ions. because 
o f the effel,s of stray capacities across the l11gh
impedance, banJ-wiJrh may be ~eriou~ly de
creased. 

The oscillo~rams of Figure l illus1ra1e wha1 
mai• happen if a square-wave ~ign.11 is applied 
to an amplifier which has a high-impedance 
gain control. The one at the left is obraine,1 
when the gain control is at maximum position. 
while rhc one at the ri~ht 1s ubtaineJ wah rhc 
control at an mrerme,!iace pos11ion ,md it 5hows 

- I I 
L L l. 

Figure 4. Oscil/ograms il/ujlroling 1/,e e lfe cl ol o 1,igh-im.,edance ga in conlrol up on omp/ifier 
bond-width. They w ere made wilh maximum gain !lelt) ond with reduced ga in (righl) 

4 
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INTERPRETATION Of OSCILLOGRAPH SPECIFICATIONS 

Figure 5. Osci//og,oms il/uslroling the limitations uporo usable bond-wid•h of o n oscil/09,oph due lo 
insufficient sweep speed /ltdt) ond insufficient pollern b,i9hlness (right/ 

diswrtion produced by the narrower hand
" idd1 lharaueristic. 

Spet·ilic,uions should be checked 10 see if 
amplifier frequent)' response is specified ac 
some panilular gain-control setting. or whether 
it applies 10 ull gain-c.:onrrol positions. The 
bener, more-expensive oscillographs should 
have low-imp;:dance gai ,, controls and, there
fore, a band-width ch.iraeteristic independent of 
amplifier gain. 

All Du Mont o~tillographs except the low
prired Types 164-E and 17-i have specifications 
which state that frequency response of the 
amplifier~ is the same for all positions of their 
gJin control. 

Usable Band-Width 

Amplifier b:111J-wid1h by itself d0cs nor de
term ,ne the usable bJnd-width of any cathode
ray oscillograph. ~laximum ;1vailablc sweep 
,peed ,ind maximum brightness of the cathode-

rny rube are also factors to be considered. In 
Figure 5, .1 dampe,1 sine-wave oscillation 1is 
used as an illustration of chis point. In th,c 
oscillogram on the Ide, hrightness is satisfac101y 
but sweep speed is not high enough 10 prcvem 
crowding of the pattern at the frequency which 
is being ploued. The oscillogram on the right 
illustrates the effect when the sweep speed ,is 
high enough but brightness is insufficient bl:
cause of improper selcc1ion of cathode-ray tube 
or accelerating potential. Only the peaks of chic 
sine-wave a rc visible during the first few cyclt!S 
where the fluorescent spo1 is moving most rap
iJly. As 1hc osci llation is damped, rhc spm 
moves more and more slowly until the com
plete cycles arc finally visible. 

We may conclude therefore that an oscillo
grnph should have ~uflicicntly fasr sweeps and 
adequure accelerating potential in order co d,~
rivc full bencli1 from rhc band-width provided 
by ics amplifiers. Note that rhe Du Mont Type 

Figure 6. Oscillograms comparing resolving power of o low-voltoge colhode-roy tube with lorg'e 
spot-site (left) with rhot of o high-voltage lube (such os the SRPA) which hos o smollor 
spot-sire (right) 
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280 Carhodc-ray Oscillograph has a maximum 

sweep speeJ of 0.25 m1crosccood per inch, aod 

12,000 volrs accelernraon in order 10 make full 

use of its IO megacycle .implifier response. 

Balanced vs. Single-Ended Deflection 

In gt·neral, rhe use of sini::le-en<leJ or unbal

.in,eJ deflection amplifiers 1s conhneJ 10 the 

smallcr, more anex~ns1ve oscillographs. When 

a signal is applied 10 only one plate of n Jc

flection-plate pair, it is ordinarily not possible 

10 properly focus the resuhant trace across the 

entire screen. The focus control on the oscillc,. 

graph may be adjusted in order co focus some 

panicular portion of the rrnce, bur then some 

other portions will be de-focused. If unbul

.mceJ signals .1re applied 10 both pairs of dc

tlection plates, there may be produu:J an as11g

ma1ic condi rion where either horizon1.1l or vcr

riol poruons of the rrace un be focused, but 

not both s1mulmoeously. 

ln some ostillographs, suth as rhc Du Mont 

Type 256-D, unbal.inted vcrric-.u dellenion is 

employed, bur an auxili.iry focus control JS 

well as a conventional focus control provides 

pedcu focusing over the cnrire scret·n. 

Resolving Power 

Comparisons between oscillograph perform

ances cannot be made solely on the bJSis of 

dellccrion sensitivity ( reciprocal of deflection 

factor). In order 10 make a fair evaluation, we 

should rather compare in rcrms of "defleccion 

sensib,l iry'', a factor which combines the char

JCteristics of dcAecrion sensiciviry and rube 

spm-size, and which is, therefore, a hgu re of 

merat for resolving power of an oscillogcaph. 

In l'igurc 6 the o.cillogram on the left is 

typical of that obtained on a cathode-ray tube 

operated at low accelerating pocentiJI and hav-

Pe,conta9e Non-Linca,ity (A-8) A v 100 

f igure 7 . O, ci/109ram ol a non-I/near ,awtoot li 

voltage (Jo/id line) showing compa,ison with 

a potfectly linear sawtooth (dotted lino) 

ing good sensiraviry bur IJrge spot-size. me 

the incompleteness of resolur1on even rhoui:h 

1he pancrn irsel f 1s of large size. The oscillo

i::rJJll on the right is typical of one obtJ1ne,I 

when the sumc s1}!nal 1s applic.l co a cachoJe. 

ray tulx• opera1ed at high accelerating poll·n

o.il. Every derail shows up clearly because 

this tube has much sm,1ller spor-sizc .ind rhert!· 

fore be11cr "deflection sensibiliry", even though 

detleaion scnsitiVH)' 1, not ne.,rly a~ gre-.11. 

" Deflection scnsihili1y" is parriculnrly im

portant in connt."Ction "i1h the Type 5RP-A 
series of cathode-ray cubes. These are dcsigne,I 

ro opcrat<: wirh accderaring por<:ntiJI from 

7,000 ro 29.000 volt, Jnd they have a little 

lower sensiriviry than ocher rubes opcru1ed at 

2,000 10 3,000 vohs. However, they have 

much smJller spot-size JnJ JtiuaJly greater re

solving power. 

Sensitivity vs. Input Impedance 

A probe is furnished wirh some osc1llograph~ 

in order co provide .a high-impedance, low-

fi9u,e 8 . Osci//09,ams showing a , inusoidal voltage !)lotted on a t ime-bose wliich is 11on-linear (/elt ) 

ond also on one which is linea, (right) 
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INTERPRETA'nON OF OSCILLOGRAPH !>PEC:IFIC.ATIONS 

c,1paciry, ~hieldcd input for the vertical ampli• 
(1er. Ir 1s wise an these mstances 10 doe(k the 
specifications concerning input cap,1cir~nre .it 
the panel terminals. This capacitance ma}· be 
so high thur the panel-terminal inpul will im• 
pose too i;n.'ut :1 loading effect upon high-frc• 
quency sigMJ sources anJ it will therefore be 
useless. If the use of che probe is absolutely 
required, thc:n be sure that sp(.'(olieJ scnsiriviry 
( deflec:tion factor) includes the prohe, ber,rnse 
11 may intmJute u signal a1tenuauon in •he 
order of 20: l. 
Sweep Linearity 

The time-hase in most omllographs is sup
posedly line.1r unless orherwi~c srared. How
t•ver, not many oscillograplt specilitati01}s m· 
elude a Statement concerni11g rhe linc:uity of 
rhcir sweeps. Figure - is an osc-ill,,gr.un show
ing the waveform of the voltase generated by 
the linear time-base generator. The Jotted line 
represcncs a sweep volh1ge which is perfectly 
line>1r; the ~oliJ line indicates the departure 
from lincanty whi, h v,curs in many ome•bnse 
generators. In rh-: osullogr.1ms of F,g. H, rhc 
one on rhe left reprc.1ents rhc appcarnncc C>f a 
sinl'-wave signal us p lou ed un 1he non-linear 
rime-base, while che one on the r,8ht shows the 
same sine-wave plotted on the line.u time-bast-. 
Linearity of the time-base may be me-.isured as 
shown on the left-hand oscillogram. Note chat 
rhe spacing between peaks of the sine-wove re. 
majns uniform if the swt-ep 1s lint'ar. 
Usable Duty Cycle on Triggered 

Sweeps 
For certain low-priced osrillographs, sweep 

speeds nre adverciseJ which arc higher than 
those available in the Du Mom Type 248, unJ 
which even approach the speeds available in 
the Typt- 280 ( 1/1 microsecond per inch). 
Note, howevet, that such high speeds ,.re use• 
less if the sweeps nrc to be 1rigger~.J at low 
repetition rntes, bcrnust- :u:cclerucin~ potenciul 
on the cathu<le•ray tube is insutlicient tu make 
rhem visible on the screen. An oscillogrnm 
of II phenomenon having ,t rcpcrition rate of 
only 30 ,ycles pc:r ~ecoml m,1y be plolle,l 
un the I microsecouJ ~Wl'CP of the T}'pe 2~0 
In order to proJuce a tmLe of comparnble in
tensity on ii compc1icive low-price..! ms1ru111ent, 
the repetition rate needed tu be in rhc order 
of 600 cycles pee sernnd. 

Since i1 is the energy fumi~lwd 10 1hc c.ith• 
ode-ray tube scren1 per 111111 of 1,mc wh,d, 
.lccerminc-s rhc brilliance o( the 1rucc, Jnd sin,c 
rhe energy is dependent upon actelera1ing po
tential, the Type 280 which can operate with 
12,000 voles on the tube i~ far superior to the 
insrrumenc opcrarini; with, say. 3,000 volt~. 

Maximum Input Voltage 
In a gre:11 many instances, rhc si~nitl to be 

ellamined on .in oscillogr.,ph hns a .1-c wmpo• 
ncnt as well .is un ,I·< co111p<incn1. A!> an cx.1m• 
µle, 1he poccn1ial "c the pl.He of .1n nmplilicr 
tube is composed of the a-c or s1g11.1l potential, 
plus an aver,1ge o r J.l po1ent1ul. The input 
wupliog corcuirs 11f ,in .:iscillowaph should 
therefore l'!<: designed ro wi1hsw1d 1lae ~um uf 
rhese components. 

The vohage rating ul inpur cou1,l111~ o.ap,,u• 
curs is rJ.rhcr low in some osetllui;raphs, whtreJ!> 
Du Monr oscillographs \lfC gencr.illy designed 
co h,111dlc either 6011 or I 000 volts J.c plus 
pcak a•C 1npu1 

Connections to Deflection Plates 
It may snmctimcs be nell.'Ssary tu mvestig.\lc 

wirh ,111 oscillograph sigmth wl11d1 conL1in fre
quency components hcyond rhe frcquenq··re• 
~ponse limirs of rhc dellewon "'11111lili<:rs. Such 
signals m.1y be direttly conncneJ m the dctlcc
tion pl.ttes of the ,':lrho,lc-r.1y rul,e, prnvideJ 
that tcrm,n,,I~ nrc ;iv.1al.1hlc for 1h1s purpo~e. 
All Du Mont o~,illui-r,1phs have tt:rmiuals for 
direct co1111cltJOn cithi:,r nn 1hc front p,111el 01 
thro11gh ;1n opening in the cnbinc1. 

Ir is c,xm:mcly .lcsiral,le th:H p0siuoning con. 
trols on the osullugr.1ph ret.Jin rhcir mctulncss 
even whC/1 u,nnc<1ion~ 11rc m,,Je 10 rhi.: Jetlel• 
rion plarc~. Posi110111ng of rhc rrace on Du 
Monr osc-illo,1:rnphs ,s either reminl:'\l auto• 
matically or else may be rc1.1incd hy observmg 
ccrmin precau11ons ouchnc,I 111 1111, instruction 
book which is snpplicd "'11h rhc in.1trumem. 

Synchronizing-Signal Polarity 
Jr is very umvcuic:nt to he ahle tn synchm 

n,zc the swc:c:p ,n an oscillo~mph from s1gn<1ls 
of either positive or 11ei;a11vc polnrocy, ~inLe 
many times only one or 1hL·m is rcJclily avail• 
able. Most Du Monr osdllogr.tphs are cqul)1• 
pcJ with pmvision for YUlh sync,phase-sek'<'· 
tion. 

Stability of Operation 
An oscillogr.tph should be surliuentl1• suhle 

111 opernti{oo th11r ,r ,s not .i.fieneJ by line, 
volt.ti;e changes ,lf ordinary mag11i1uJc. lnM,1• 
hil1ry may exhibit mclf :1s shif1,ng nf rrnce 
posuiou, chrmi;e ol beam intensity, non-opcrn
c,ve amplif1crs, etc., .1ny one of which renders 
the in~crumenc more 01 less usclc~s. 

Some osc,llogr.1ph~, for in,unce, derive .tm
plificr bios from ., ne.a.;,ujve h1gh•voltJJ;C sup
ply, the rei;uhmon o( which is extremely poor 
with respect to line-voltage ch.tni;cs. Linc 
surges arc thcrehy 11ctu,dly amplified. anJ will 
.1ppear on 1hc ~uc:cn uf rhe ca1hodc-my mhc. 
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DU MONT CATAI.OC': 

Du i\'lont mcillo14rnphs :\re dc:~igne,I Ill de 
li11er ,pecificd pcrfv1111ante wuh power-line 
lluuw11io11s up \0 I (Jrf ol the ,wm,nal l ne 
volrnge. 

Adequate Shielding 
The rnthode•r.1y rnbe in .111 oslillogr.1p!i 

shoulJ be ,;h1c!Jed agamsc magnt·dc d1m1rb• 
,1ncc~ ro prcvtur unJesirablc Jcrlcuion vr 11111,I• 
uh11io11 of 1hc et.,nron bt'llm. t\ 11 Du Mom 
•>~(111<1.i.;mphs .ire housed in srl;t'I rnhinc,cs whid1 
~c:rve ro provide svm<: ~!lidding, anJ all c:xtcpt 
rhc Type IM•I:. u 1n1.1in n mu•met,11 ~!i icl,I 
which ;urro11nds rhe rnhc 11s1.'lf nnJ effcciivcly 
prevcnrs any m11g11cut licld from rc.1d1i11)! thL· 
111hc. The cho,u: ol mu-mctitl u m~dc hcrnu~e 
it has the mosr cXt<:llcnt mague11l prope:rrics ol 
.tn)' murcri.tl krwwn. Othe:r mr11<:rhd~ 1>111v1dc
inf.,rior ,hicklu1,:, 

Accessibility for Servicing 
\'Vhil<: Jn ostilh,,graph ,s prim.mly a rest 

insrrumcm wh,th shnuld nm requ,re much 
bt:n<h•spnce, 11 1s nevertheless unwi,c pracrice 
to gom ,ompaune~s :1t the c,xpensc ol actcSS•· 
hilit)'. Some: small.s11.c, uslillogn,phs ,ire so 
rnmp,u:c rhat whole st~1w11s must he, removed 
m ortlcr m re.lth ,t single ,()mpnnenr. This ,s 
1~11rrirnl,1rly b,u.l wlotn rhe m1.-iJlogr,1ph ,s m 
be ust<d un<lcr orhcr 1hJ11 tdl"Jl l:1horn1ory con• 
d1111)M. 

Du Mone ostillugrnphs :ire as rardully Je. 
sis;ned mecl1:1n1t.1lly us rhey .ire lrom nn cle1.• 
1ron11.- srnndpomc. ~iY.e <tnll wei~ht ,tre kept ,,t 
minimum values wn"~1e111 wirh ~ood enA1• 
ncering prauilt, whith tcrt.1111ly iru l11Jcs ser• 
v1te.ibil,cy. 

Flexibility of Operation 
The spnilit3.cions of some nscilh1grnph~ inJi. 

<-tttc that clnsc mler.in,es on power-line v11hai,:c 
m11s1 he muinr,unc<l. Overhe,uini-: 1111d rcduH·,I 
m1nslormer life m;iy result if linc-vol1.1gc 
,houlJ ht lOM1s1cntly higher than nomi1111I. 

Du l\l()nt mtillugraph~ .,re Je~igneJ to per• 
form wich pmver-1,nc pmc111inl as much ,is 
JO'i; h,~her rhnn nominJL Furthermore, mos, 
Du l\fonr instruments t;\11 lw opcrnred from 
either 11 ~·V<>lt or H U-volt lilll'S. 1111d thtcy ofccn 
will p.:rform nnrmi1llr 111 pvwcr-linc frequen• 
c,c~ l)thcr 1h11n 1h~11 n11~d ')(). 6(1 1.-·ydc, per 
second. 
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Accessories and Auxiliary Equipment 
The variety nf acu~ssnri.:s unJ auxilinr1• 

equipment which Ou Monr provides Joe!> mu, h 
co increase the v3lue of our rnstomcrs· oscil· 
Jogr11phic investmcnr. Jr.,ms such ~ the Type 
2 15 Low.Frequency Time-Base Gen.,racor, the 
Tvpe 16,i -A Vohuge Calibrator, the Type l ~5-A 
Elc< ironic Swuch. the T1•p:s r 1-J\ JnJ i I l 
Ostilloµraph-RecorJ Cnmer,1s. tht: Tyre 20:-<H 
Pn>1~uion Lens . .;ml 1hc Type VP.5 Vihr.uion 
Pickup 1ire invalua.ble in exrendini: the u~cful
ness ,,t .lll osullo,-raph. Compkte information 
wntcrn,ng their dl'Scrip11un, and .1pplil'ntions 
i~ ~•vcn in 1h1~ ca1alo.~. 

Manufacturers' "Know-How" 
Ucfore oue m,1kes ,1n invcsunc11t \uch ,1, 

uscill<•i.:rnph,c equipment rcprc.•sents, on._. shoulJ 
llt>I ~,11isfy hirn.sdl that rh ... mi,nufocrnrcr fmm 
whom he m:ikcs his purthu.scs is quulilieJ hy 
cxperit,ncc 10 specify and recommcn,I iMtru• 
ments m ht his particular problems. 

Osllllograph cqu1pmc111 m,mulacrurer.. fall 
inw two .gencral classes. rhose who have only 
rcu,u rly cnrcred this l11ihly-spc-cinlizc.t helJ. 
.tnd those whose major ;1,{ivi1ies ,ontetn vrhcr 
rypcs of produtts. Thc Janers· , nu,resrs ,n nicil. 
lo.i;raphs .1s insrrumems are only a small frJt·· 
1,nn of their 10ml Jnd they cannot lhcrt:fme 
,lfJord w devme II) rhcm more than a frntcion 
ol their Jcvelnpmenr, research. and salcs servitc. 

Du Mont hns Joni-( been 11>socia1ed with the 
ostJllograph11: in.lU,tl). and the manufa,rure nf 
o!>t1llu~raphs anJ ca1hodc-rny ruhes rcprc~cnrs 
" mnjor pomon of ics acriviries. We h:tve gath
•·rc,I exper,em.c from many liclds, :ind we 
know from l'Xl)Cricncc wh111 you need 10 do 
yo11r ,oh. 

Guarantee 
When a manufauurtr gunr.1n1ecs his prvJu<1. 

he 1m>v1des horh ,,rorcction .iml )nv,,i: 10 1he 
ui,rnml'r, Proreuiun. in that no nnc makes a 
gunr.intce 1111lc)s he feels chat his produu can 
ml"ct ir, service, in 1h~1 ,my faulr l)(turring in 
rhc guarantee perio,I wdl he 1hc rc,ponsihiliry 
of the manufacturer. 

Du l\lont instrumcm, tarr1• a i-u11ran1cc tnr 
,inc ye.u; mrhodc-r.1y ruhcs, for ~ix momhs vr 
I 0(1() hmm pf 11pl'ra1in11. 
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GENERAL DESCRIPTION OF THE CATHODE ~RAY 
OSCI LLOGRAPH 

Cathode-ray Tube 
In the lntrv<luulou. we have s,iid 1hut the 

ca,1hode-ray :uhe is 1he hearr of rhe ca1ho<le-ray 
uscillogr-jph. Inside rhe rube the electron-beam 
,nJ,c;iting elemt'nt is formed and direued 
roward rhe lluorestenc sCrl-e11 upon which che 
inJirntion is visible. Also inside the tube is 
t0n1ained the means by which rhe bt.'(lm may 
he Jellcned in accordance ,v11h the particular 
~1u,1ntity being studied. However, the rnthode
nt)' rube hy itself is nor :t complete indio.iting 
device; the proper potentials must be applied 
ro i1s various dcctrodes. ( Refer to the secuon 
on C:11hod~-r.1y Tubes for u complete descrip
uon of their conscrunion and operarion. J 

High-voltage Power Supply 
The po1en1ials :ippl icd 10 the cleciro<les of 

1hc ca1hode-my tube serve w form rhc elenron 
beam, 10 accderate 1he clcltrons 1owarJ the 
lluorcscent screen, and m focus 1hc beam so 
1har a small, int1<nse fluort-scent spo1 is pro
dun:.J on rhc screen. Power requ,rcmenrs of 
rhe electrodes ure small although tht' potentials 
furnisht'd by the high-volta~e supply may be 
in 1he orJer of thousands of volts. The wm
bi1i.ltion of 1he cmhode-r,1y 1Ube an<l hii:;lt• 
11olrnge supply 1s sufficient m form 1he inJicnr
ing device. 

Deflection Amplifier$ 
This device, however. 1:, a rcla11vely insc11~i-

11vc Ont', and i1 would require Si,l!nab rn 1hc 
ortlcr of hunJrcds of volts co produce full 
screen dtlk-c1ion of the l>t>am. Since 1he rn.ijor-
1ry of upplic:itions involv1< signals of much 
)muller :1mplirudcs, amplifiers arc ncce1>sary 10 
furnish deflcc1ing pote111iuls IO 1he mhe. 

An amplifier permits invcstigatjon and srudy 
of small porenti,ds; it nlso impt)ses certam lim,. 
r.ltlons on the dmracrer ol those potcnrials. If 
rhc pocen1ial to be studied were applic,l directly 
tO the delleclion plates, rhc maximum ampli
rude that could be observed wonlJ be limi1ed 
only by ch .. full-screen dellcnion of the beam; 
the maximum frequency, by tran,it-ume, or 
rime required for an elcc1ron m p,1ss ~tween 
rhe dcllection place,, an<l 1he shunt capacirnnrc 
bcrwt-en Jcllernon phm-s. Trnnsic-time effects 
generally resmn usduln~-ss to frequencies lwlow 
.WO megacydcs per se,ond in commcm.d rubes 
opcrntin~ wi1h uncler,uin~ pmenri,11~ 11f ,,1~,ur 

1500 volts. Shunr .:,ip,irnamc m,,y 10,1,l .town 
the inve~rigated >ignal ,11 frcquen(JCS above this 
v,1l uc. Connet1iun of .1 ,1,, ( icr., frl·4ucnly) 
potential dirculy to the dellcnion pl.ucs de-
11t~1s the lx.-am .in :101011111 p1uportio11.il w the 
amplitude uf 1h,1t pm"111:1I; 1he hc:1m wdl re• 
main in rhe Jellcued position u111il 1hc d ,c 
poreniinl is removed. Therefore 110 low-lrc
quency limit,1tion cxis1, when Jircer cooncc1ioo 
is usc<l. 

Nnw suppose the po1e111ial to bl' ,;rudicd is 
passed through ,111 ,un pl i her hdnrc it re-aches 
rhc dcnc.'tt,on plates. The m,ix1111um ampli1ude 
th:ir c.m be nbservcd is limi1ed by tilt' level oJ 
signal tlu1r t,,n be reproduced by rite amplaliec 
without d,swrtion. The frequency of rhc signal 
muse Ii<: within Lcrtdin upper and lower limi1s. 
since nmplilit· rs of 1he type u~c·d an o~tdlo
graphs urc dt:St)Wt'd t0 ,unplity ovtr n j:.ivcn 
range of frequcnl•C~ without incwdutini; dis
corrions. ( Refer rn 1hc ~euion nn Dt-~1gn Cn11-
sidera1ions for more rnanpkte inform.uion or1 
amplifier desiAn,) 

Linear Time-base Generator 
The limc-h.1se gcncr-,11or ,s an important pJtt 

of an osetlloi,:r,1ph. It gcncmtcs n voltaJlC which 
can he wnnc.:cied re> pro.lute horiwnrnl Jcncc
tion of 1hc heam. Of toursc, chert' Jrc many 
rypc., of rime-hose gencrn1nrs, hut rhc sawt•>oth, 
wl,ilh var,t's linearly wirh rirnc and 1s m,m 
commonly u~cd, is the.: 111,., wh1th is ol p,miw
lar inrert>st. 

Tht' .gencr.11t·J s.1w10o1h volt.i.i;e, when 11p
plieJ to the hor,ionr,1! dctlcwon pl.ucs, pro
duces .i detl~rion which r.msc~ rl,c tluorcsccnr 
spot t0 move from !ch m ri.i;hr on the screen 
of rhc cudmde-ray tube so that the dis1ance 
traveled is diwcrly propomonal 10 time. \'<!'hen 
it reaches the extreme right imd of ir, tmvcl, 
rhe spor moves rapidly back to the !ch nnd 
bt'g,ns ,1gai11. The frequency at wlmh it per
forms rh,s cxcurs,nn m,,y he varied hi• means 
of suit.iblc ,n111rols. 

Tht' lrt'qut•ncy of tht' s.1wrooth vultai,:e m:11 
be ,ynchronizcd or "lockt-d-in" with the fre
quency of a rec1irrt'nc s,~n:tl being o!'ISt'rve,1 011 

the vcmcal ,leflec1ion plntes. Sine..- the spo1 
then begins itS !..ft-co-right mm,on nt 1hc sam~ 
point in e.id, cycle of che si,1.11al. the rc~ulrnnr 
pauern 1)11 the ~t·ret•n :ippt'.lr> ,r.1riont11'y to the 
observt'r, 

Sometime; 11 " nl0<.<•~~:1ry 111 ,1h,crve ii phe• 
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n,1mcnon "l11d1 •~ noc rclu11c111 bur rr-ansicm 

111 naturt· Such 11 pht'nomenon onurs only 

onlC: or ,11 11 111.111 q•dol r.11c II 1lu, ~.l\,tc'lOth 

i;cncr.itor .1~ J,-sc.nbcJ 11bove wt"re uscJ, rhen, 
woulJ be no n,sur.inc.e th.11 the hc.i:111nrng nf 
the phenomenon woul<l wrrcsponJ w11h rhe 
start of rhc Jcfr-c,1-ri~h1 trJvel n( rhc ,po, The 

rime-b..~ gcncrallu ,s therefore moJ1hcJ su 
th.,c the lch-to•nght trJvel ,s 111ma1eJ by 1he 

ncrnrence o( rht' rrnns,cnt, ,tnJ so rh.ll 1hc:re ,s 
no mocio11 uf the beam Jt any 1>1hcr time. Th,, 
moJ,fieJ orer,11ion nf rhe 11me-basc 14eneracor 

,s rcferre,1 to as 'driven" or "s,ni;lc" ~weep. 

Somcr,mes. in photogrnphll recor,lin,!:. the 
mo11on of a con1111uou,ly expo'('d film pro. 

, ulcs the linear 11mc-h.1SC, .inJ the time-base 
i,:encr.11rni. urcu1r, nl tlw osc.1llngr.1ph MC nor 

ll~Ctl 

Low-voltage Power Supply 
In gencr.11. :he l11w-volt.1~e ,upply lurrmho 

power rn the ampl,ficr nn,I 11mc-lx1se Aenermor 

circuit~. Requ,rcmenrs for tlm suppl) ,ire more 
~1ri1114euc 1)1.1n for the h114l1-volt.1gc supply ,o 
order to uvoid uos\-coupling bcrwccn various 
crrrn11s. ( Refu to sett ion on 0~1llograpb 

Design ConsiJ:ra1ions for c:x('llans:11011). 

Intensity Modulation Circuits 
A sigoal applicJ 10 the grid or ,.uhoJe ol 

the carhoJe-ray rube will modulate the mrcn• 

!>1{)' of the spot on the screen in accorJJnte wuh 

the pol,uicy anJ amplirudc of chat tignal. Tim 

principle ,s ucilize<l 10 provide uminit mark~ 

or refc:renc-: point~ on the p.mern. uch marks 
can be m,1J~ by using .in oscillator or pulse 

,11cner.1mr of known frequency or rcpe11tion 
fJte, 

lmenSII)' moJula1ion ,s .1lso a useful me.ins 

for inccnsi/ymg 1he bc.1m over pomons of the 

p,mern where the motion of rhe spot 1s ex

ucmelt• rapid. In these portions. the lluores• 

lent sucen mighr not ochl•rwise be -.uflkiemlt 

excited w affnrol ,tood vi,,hihry of 1ntlic::mon 

CATHODE RAY 
TUBE 

TO 
SIGNAL SOURCE 
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OSCILLOGRAPH DESIGN CONSIDERATIONS 

Power Tronsformer 
Since 1he carhode-r.iy rnhc ,s scnsiu"c m bmh 

eleuric anJ mJgne1ic t'ichls. 11 •~ essenci:il tha1 
the power 1ransforml"r be dl"S1AncJ r,> have .i 

low c~1crn.1l magne1ic fid.l Somecinw~ ,1 mag 
neiic sh,elJ 1s provided for the trJnsformcr 10 
w t Jown the eictcrn.11 lie!J ru ,I negligible 
ma,Anuude. The tr.insformcr should generally 
be scp3ratc,I from the c.1thode-r.1y tube bl' as 
greJt u ,fotJn<e .1s pc,ss,hll", and shou11 be so 
oru.-n1cJ ,1 i1h rC)lX'<-t m the rube rhnt 11> lielJ 
prwuces a m1111mum or beam Jeflection. lu 
.1.td11ion, since the trJmformer is .ibouc the 
he.w,est s111,Alc tomponcnc in an o~ullo,!lraph, 
11 sh0ukl be l0<,1tt.! so th.11 the insrrumcnr wtll 
b.ilr.nce well The luc.a11u11 of 1hc trJnsformcr 
,~ therefore very ,mporr.int in J esi,:nang an 
t>:<c. illo,llraph; it m.iy influcnc.e che dcs,~n o{ 
mhcr portions of the instrumcnc . 

Nc,:Jle,s m s.iy, it ,s wdl ro kC'Cp the size 
.inJ \H'l,Aht o{ 1hc tr.111~former .11 minimum 
1•,1lues cons1s1cnt with ~noJ ,ksi,An prncucc..., 
I h>"cvcr, SJcrifae nf ratini-:s ~houlJ never be 
m.1<le m ob1ain small size or light weight. ln
$Ull11on ul cath w111J1ng muir be adequate for 
muth greater vol1.1ge 1hJn it w,11 h.ive to wi1h
,rand Juring upcr.11ion Tht· lumina11on Slack 
should be designcJ fur at least the minimum 
power-line frt.<qucnty, :ind prdcrabl)· for a 
lower frequem)· in MJer 111 keep the e:Kternal 
ma.,1:nctic lielJ 10,1. For 1he same reason a high 
rnrns-per-voh r.1110 onJ low tlu,c density :ire 
desirable. It will ht no1eJ 1hat 1mnsformcrs 
to r lJthodc-ray os,i llogr.iphs, bec-.iusc o{ the 
varu:ry of rt'Cllhers nnd .1mplitier circuits wh,ch 
1hcy suppl), are much more complex anJ hove 
,ever.ii more seconJari• winJings 1hon those 
transformers u~l'd 10 most other servict•s. 

( .. , ,,, //fitlr) 

The primary w,nJmgs or the transformer 
,hnulJ be shielJeJ by II i,:roundcd electrosNti1. 
;hiel.J ro prevcnr tapac1iive coupling from 
high-voltage wmJrn,AS ,n the sernml.iry side, 
anJ to minimize ,nterfcrc.•nte from the power 
line. 

r b I ,\ t1c,mdur1 
·r hl' c."X.lct ,·olt.1g"~ .rnd turre111, rcqu1r«I of 

rhc scionJ.11)' w111ding~ will Jq,cnJ upon tl>c 
c1r,ui1s wh1d1 the)' ~uppl)•, The c..1thodc-ra)' 
tuhe hrotcr winJ,ng must l:,e ~urrounJcd b)• .1 

,:rvundt-d elenrn;ro1ic shie!J 10 prevent cupac1-
11vc ,oupling from orher w,nJings. Such coup
l,ng \\oulJ wn~ti1u1e .in lllCt'n~iry modulauon 

,igno.l "lmh woulJ cause modulation of thl 
beam mtcnsiry at power-lmc frl-quent)', 

Cen1er-rnppcJ se(OnJ11rr winJings au: gene,. 
.illy use.I 10 supply 1he rectifiers which furnish 
B+ power to amplihers, rimc-b.ise generator, 
e1t. Raungs of about IOO rms volts c.-ach siJe 
of ,he ccncer cap .1.nd 20 tO lOO J-c milliam
peres are common for these windings. They 
.uc a part of 1he Low-vohai;e Pnwer Suppl)' 
mcnrionl'll m the se«inn o n Geneml De!,crip
u un .inJ more completeli• Je•n11>l'J ,n the fol
lowing sccuon. 

It 1s common pra{11ce m cxtt'nd cine siJe of 
tl1t' cen1er- tapp2J winJing in o rJcr 10 supply 
the rect1ht'r which furnishes high voltage for 
the u 1hoJc-ray cube elc..'CtroJes. Voltag e a nJ 
<urrem r.1dn>1s o r HOO 10 1500 rms volts and 
3 to ~ J-l n1illi.1mpcrcs arc usual for this ex-
1enJeJ ,, ,nding. h is a pact ol the H igh-volt 
.ige Po wer Suppl)· memioncc.l under General 
Descrip1ion and more rnmplewly J~ribed irt 
one o f the following st>t:11ons. 

Fi~u re IO 1s .i •chcma11c of ,1 lYl'tc..il l .1thoJe-
r.1y osci llo,Ar.tph transformer. 

----, 
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Figure 10. Ci rcuit schemolic of o power r,onJ
lormer for o corhode•toy osci/109,oph 
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Dll MONT CATALOG 

low-Voltoge Power Supplies 

Low-volra>1c power supplies arc derived from 
the ccnier-mppe,I winding reforreJ tO ahovc. 
This win.ting feeds n full-wave reculier; output 
from t111s is ,, pulstiting ,1-c volrage. A capaci
tive inductovc f,lwr is conne~"teJ rn the rectifier 
output 10 smooth the pulsating J-c into d 

nearly pure d•l pnrcn1inl. More than one sup
ply pocentisl can be JniveJ from this same 
tr-.1n,for01er win,lini;; the suppl ics nlay be of 
dchcr positive or negative polJricy. anJ 1hey 
may or may not he regulated. They furni~h 
power co amplifiers, tirne-bnsc generator, etc. 

(al Vnltag. am/ Current R.e,J((irc:m1•11ts 
/\mplitier s1.igcs 1111d s,m.tnr cirrnits which 

deal with h1rge signals unJ large oucpurs will 
in gener;il rcqu ire .1 d-c supply potcnti,11 of 
frum 350 tO 500 voles. wlulc those smges which 
forn,sh less output may be operateJ from 
lower potentials of 150 10 250 volts. The cur
rt'nt whi,h :tny supply must furnish is Jcrcr
rn,neJ hy adding the current requirements of 
.,II rhe ciruiics connc.-ctcd w it. 

1 b) Fi/tQr111R ,1111/ R rg11lt11itm 
The suppli,•s whit.h lurn,sh power to the 

firsr smgcs of the amplltiers must be cicccp• 
tionally wcll-f1ltereJ anJ regulated ;1~ a rule. 
Spuri1,us ~,gnnl~ 01 power-line frequencies ap• 
pearing in the puwcr supply pott'ntial woulJ 
be umplified by subsequent ~mges anJ wnuld 
therefore appear ns deflections on 1he c,uh<>de
ray cube screen. /\ general dtsign rule is that 
the -amplituJe uf power-line or o ther ,1-c volt
ages appe-.irini,; on the output uf the power 
supply should not t<Xcccd 0.5'1~ ol the J-c 
supply volrni,;t' furthermore, since it is gen
eral practice co opcr,1te Imm ii wmmon supply 
~evcrnl ciro.111s performing J1/forcmt functions, 
coupling through the impednou· of rh:ir sup
ply must be redult-<l by rcJuring the irnpe,1-
nnce. This ,nay be :t(compli,hcJ by the us,: uf 
voha~t'• rcgu la ting dcv ic~•s. 

Two general types of voJu.i;c-rc~ulamr tic-

T ~ REG 

~ V~TV8E 

T r 

y~~~ 
• 

fig ure 11. Schematic ,.,, a !)OS•l ube ,e gulore:l 

power supply 

12 

POWER 
SUPPlY 

tNCUJDING 
FILTER 

Figure 12. Schemoric of an e lectronically 1og11• 

la ted power supply 

vie~ arc us ... -.1. T hey ttre 11 th~ ~:1~-rnhc reg 
lll:uor, anti 1 ! the eleuron,t rc:gul,mir. 

The ch,traCter,stic5 ,if g,1s-mbes arc sufh 
that. over n range of currents, 1he volrnge he• 
tween elenrotles is consranr. Some neon tubes 
11ml the VR series of rnld-cadiod~ J,schorge 
cubes arc used in chis 11pplicarion, VR ruhc, 
,viii maintain consrnnc voltage with lurrent 
r.1nging from 5 to iO m.tl,amperes. Fi,;urc l I 
illusm11cs the use of VR tubes 111 rC)I.UhHtn~ 
power suppl)' po1,•ntiJls. l'os,1,vc a11d nc)l.,1tive 
polarity supplies ore shown, Rcs,srnr, must be 
usc,I in series with 1hc go,-tuhcs to ,1d1us1 thc11 
lurrent t0 the corrcu n1>em1ing r,.in.!(C. 

The eleccronic re)l.ular<ir drc1111, ~udt ·" tht• 
one illus1rat~ in Figure 12, generally c•or,luys 
11 vacuum cube conncnt.,I hecwccu the 11owcr 
supply and rhc l ,~d. The impt,JJncc of thu 
tube is varied au1omnt1(.11ly 1f the volcagc 
acros, rhe loa,I t<"tlds to ,hanb"C: it is v:1rn;:,l ,n 
such a way ,u t<> furnish a wn~tant volr.,)lc to 

the loJd Jei.pite v,1ria1,on ,n power supply 11111 
put or current requirements of the 10;1.I. 

High-Voltage Power Supply 
' !"he high-volmgc power supply ,~ nf"·n dc, 

nvc,I frnm 1he exu,nde<I w111ding whi,h was 
Ut'Slnhed w ,th rdcrencc 10 the Power Tran~· 
former. Tl11S winding feeds ,t ltaH-w,tvc rccu
ticr, which is ,unple lil'<'Juse iiltc, 10)1. require
mcms are not ncarl)' so s1ri,·1 JS for the low• 
voltage supplies. The remficr output ,s usu.di)' 
tiltcreJ by a resis1:10ce-capacicaocc tomb,mmnn, 
ResiStllllCC can be used III this tilu:r bl-cause the 
current furn,shctl by rhc hi~h-volragc ,upply ,s 
very small, nnJ rhc rc~ulr,1111 volra~c Jrop :ilrO~~ 
the rcsist,>r is ,mall. 

In many uithndc-r.,y tuhcs the 11t,dcr,1tin~ 
l'k·oruc.lc i~ opcr.11cd ,tt i:wunJ r,Nemi.11 .ind 
rlw c,1thode 11r some ne)l.tlf1vc ltigh-volrngc which 
rn,,v rung,: frv,n I 000 volts up 10 (1()()() vnlt, 
or mort. 01hcr denroJcs ohtjlO their pn1c-n
t1al~ from a blet-di:r wn11c,"·.t 10 dw high
volr~gc ~upply, Some c.11h1klc--r.1y tuhl"). 1111\, • 
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l"cr, .He t-quippet! wuh ,11rcM1hcr elt'llmde), 

Jn,1 rhc roul uuekrJ11ng pmen11,d ,s JiviJeJ. 

p.111 of II L>c,ng appl,cd bctwl.'Cn the ca1h(l(k 

and auclcr.Hmg clt·urmlc ,1nJ 1he remainder 

lwl\ve<,n .1ueler:111n.i; clcctrodc anJ intensifier. 

Or,l1n.1nly rhc ro1cn11al between .i,tdcrnror ,mJ 

m1ens1her ~houlJ nor excecJ 5or} of the rocal. 

If the :1ccclcmt1or deurodc 1s 10 be opcrn1eJ 

.,t i;round potcnti»I, which is usually the case 

,n nrJer io permir operJ11o r1 of 1he dcflec11on 

pl,11c,s at RrounJ porc1111al, the carhode ~hnulJ 

he ,,r nel{lmvc potent1JI JnJ rhe intensifier :11 

pornive. 1'1>\l!IVC and nega11vc h igh-vol1.1.i;e 

$Uppl1es arc required III this c.1se but rhey t.1n 

l:>c.,th be .tcrl\'eJ from the same 1r-,msformer 

",n.tm.i;, .inJ tor a J.tivcn accelerauni:; po1en11,1l, 

c.1d1 5Upply need have only half the volt.ige 

rcquir<:<l uf u single supply, This simplifi(') 

wnsulcr.1hlr 1he des,gn of rhe tr.111,former ,ind 
,,Im rhe h1.i;h-volra,!le hlter,. 

Deflection Amplifiers 
The dcs1g11 of ,lcAcxr,on amplifiers 111 ,, ,~rh, 

ode-ray OS<1llogr.1ph ,s usuall)• CJ1 ried o m 10 

meet Spt'<-1hc.111ons w11h regard IO rhe follow• 

,ng. 
I. frequency-response or banJ-" iJ,h 

2. Jeflec1inn faltOI 
\. m.ixtmurn ourpu1 ,.1pJh1l111e5 

The frt,qucnq•-rcspomc or hanJ-" idth 'Pl' i
hl,lt ion lixc• chc rnni,;l' of frequencies over 

,,h,ch 1he i,; .. in o f 1hc .implihcr rnos1 lie wi1h111 

,crc:11n limn,. Under General D esu1p11on we 

h,l\'C alrc,,1Jy J1scus,ed rhe f.ict that, 111 gencrJI, 

ampliliers .to not h,,ve wns1an1 i-:nin ch:11.1ner

mit, Imm J -l ( zero ,yde~ µer st'cont!) ro 1he 

l1m11 o f usefulne-;s o f rhe a 11hoJe-ray 1ul-,e 

(.1bt1111 .!OO mcpq•des pee secon,1) L1m,r.1-

1,ons cx1,1 bmh a1 low .inJ hiAh frequencies 

which n•striu the c11nsrnnr-µ,1in characterislll 

1<1 ,1 small fr,1t11on uf 1111, ranAe, Jhhou.~h com

~>cn"11inA .lcv1w~ m11y he: 1n«1rpor.11ed ro e~
tt'11,I rhe tharaucnsr,l ur horh low .1nd h1i,;h 

frc4uconc,. The,e Jcvi.es will be .lutusscd 1n 

J Luer s,-criun 
The rcrm ,lella11u11 f.ittor" " JX'Cltliar 10 

nsu llo,1tr ,1ph1t l,111µu.1µc. 1t h.1\ hccn l'USll>m,111· 

to rc:fcr rn the volc;i~c or ()(l\\er ,i:,1111 ot ,111 ,,m-

11lilter .,s J mc.1sure uf 115 1x:rforrndnlc. How
ever. for n,t11lugraph1c ,IJ>pltca11011s, 1h~c ref. 

ncntt'S h,,vt· 110 si.i;n1fi.11ntc smtc ,1 ,1t1vcn am

t>l,11.,r will produce enurelr d,ffcrenr results 

w11h J1flcrt•r11 tJlh•x.lc-ray rubes. The resulr~ 

will Jlso he Jiffercnr if rhc .1Clclcrating poccn

t,.11 ,, thJni:cJ on 1he ,.une c-.11l111Je-r.ir 1111',e 

DcAewon l·,1trur is JcpenJent u1>c>n ampl,her 

i,;,11n. but 11 •~ ., mc:.,surc uf the .1mplificr inpu1 

)i,:n,d rc<JUI rt:d IO pr0<lu<c a ~ivcn umoun1 of 

Jclf{'t.tmn on rhc. sntcn ol rhe 1,uhoJc•ray rube. 

<.oN51DLRA no ,~ 

Ju 11011 1s voh, tier inch; II 1, :i true Ole~urc 

of 1hc pcrforman,e of an :impliher III conjunc

r,nn w,rh u given c.arho.lt••rJ)' mbe opcr.11cJ 

wirh ,1 cerc.1in accelcracmg pmenrial. 
The nlnsidcr.11ions of hanJ-wi,hh .111,I Jc. 

llccnon facror in ,tmpl,fier d,-,i.i;n u:nJ LO pull 

in opposire J,rcmons. An amplifier rh.11 hilS 

a low Jetlec11on f.1cwr ( h1µh g,un J will not 

usually have ., w11lc band-width; jn ·1mpl,fict 

with wide banJ-width char.1ctcris11cs w,11 have 

.1 lugh deflemon fauor ( low i,;ain). Of course, 

it rs ,1lways po~,ihle m in<rca~e g.1,n h)· o1Jd1ng 

st.iµ;;s uf nmpliticm,on. hu1 rhere is 11sually n 
praur<al lirn11 a~ "ell as .i l11nit impc,se,l by 

~mb1l11y anJ noi\e rC"Qu1rt'mcn1s. 111cc chc 

osnlloi,;rJph prov,dc-s J v,~u.11 inJ,c,111011, s1.1 

hil,t) mus1 he exccllcn1 .,nd noi~c level ex· 

1rcmely lo w The desi~n of the Jcllcnion am 
phheo ,, therefore u~u.illy J ,ornprum,sc be

!"'ACen dcfle<rion fauor .1nd h;ind-v. ,Jth. 
(di ::,,,11.,,e, (r'at'I! Tt•JIIIIX ,,, /1111pli/1,rs 

The cachot!c-rny oscill,,gr~ph •~ a res, inblru• 

mcn1. ,u amplifiers should rhcrcforc pruv,Jc 

faithful reproJucuon o f s1An:1ls beir.~ 1nves11-

ga1cd. In ort!n 10 m,,ke a rapid de1ermin111ion 

()( amplifier cluractcrmics. ,1 i,qu;irc-wnvc sig• 

nal may be passed through i1, and ccrrn in in, 

fercnces made from the sh.ipe uf 1hc inJica

mm on 1he ca1hot!e-r-.11• rube. The squarC•\\'a\'l 

,s pamcularly valunhle bemuse of irs harmoni{ 

rnn1en1. hs srcep from .i;,ves .111 i0Jica1ion ol 
high-frequency or " rran<icnr" respon~c of rheo 

amplifier; irs flar mp g,vc~ 1nJ1c-. .11ion of the 

low-frequency d1,,r.,ueri~1,,,. The terms " high

frcqucocy" a.nd " luw-fr,-quen1y" are of course 

rel:mve 10 d,e fundamenral frt>qucncy of 1he 

square "ave signal. A general rule m reg.ud 

en 5qu.1re-w.1ve 1csung is rl1J1 an .1mplthc,r which 

will rcproJule ., square-wave of funJamcmal 

frt-qul•ncy, f, will 5ucisfauorily nmplily sine

wave signals hcrwecn the frc·qucnucs of J IO 

I anJ 10 f. 
The applica1,on of three ~quarc•\\.lVC frc

quen,ies. one nt•.H rhe center nf the 11mplificr 

l>.ind-wiJ1h, 0111: neJr the upper cnJ of 11,c 

hand, JnJ one ncJr 1he lower end. will .1lmos1 

wmplerely ind1<",11e the amplther frequcnq·· 

C 

A Cl B 
~I---..---''-+ 

♦ 

Figure 13. Circuit of o typical amplillor sla911 

with copacitiYe inpur coup/lng 
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Figure 14. Ostillogram showing o square-wove 
signo/ / represented by rhe solid line) ond 
sowtoorh disrorrion (dolled line) which mighr 
result from on RC time-conslonl 

response charnnermics if rnrrcn inrerprem
tions are made uf 1he reproduced waveforms. 

t t,i loll' Frt•q11e11() Di1/tJrliu11 0111/ itr Co111-
pe111tJtin11 

The rype ol low-frequcmy dismrrinn wh,,h 
m,iy b~ in1ruduu,J hy 11n :unplificr ,s illus
trnt:.-J by rht· following discusrnm. Suppose " 
l<Jw-frequen,y ~qu:1re-wave signnl is applied co 
rhe .11nplrfier i11 Fr>;ure I, b<:rwcen point A 
;:in,i ground. If the rimc-consianr in the input 
cirruit (pm<lun nl Cl ,ind R I l is small wirh 
respect rn the period of the square-wave. 1he 
waveform ar po1n1 B, anJ rherefore at po1nr C 
( ourpu1 of rhc amplifier). will be similnr to 
that shown bv the ,toned l,ne in Figure I •I. 
This is referr~,t co as s:1w1ooth distortion be-

e 

D 

(A) 

( 

T-

(8) 

figure I 5. Circuit illusrroting o mollrod of com• 
pcnsoring for /ow-frequency di11ortion in on 
omplilier sroge 

14 

cause of the shape which tt tllkl'>. It is taused 
by ,he discharging of (.1 rhrough R l ,luring 
1hc flat-lOp portion of 1hc square-wave. 

Thi< rype of distorrion couhl obviously be 
el1m1oated or reduced by makrng the vulues of 
Cl and RI sutl"iciemly large 111 produce ;1 large 
rime-constant. However, tr has been found 
1ha1 1he physrc,.J s1ic of Cl b(;'{omes imprac
tical rf such a solu1ion is ,mcmptcd. The v;ilue 
of R I is limired by the grid curreor character• 
istic of the amplifier tuhc. Another reason for 
keeping CI and R I as small as possible is that 
che time requireJ for the l •rcuit re) retover 
from a large transient pulse will dc!)<:nd direltl11 

upon this timc-coostanr 
One method of rnmpensanng fur low-frc. 

qucncy distortion i~ illuma1ed 10 f>rgure I 5A. 
Addition of R2 and C2 rn the phtc cirwit of 
the amplifier produce~ :1 pmen11,1l at point D 
ot the form shown in f>i,izurc 150. '-'<'hen this 
1x1ten1,11l is added to l11o1r shown hy the cloned 
l,ne in Fi14ure 14, the original square-wave re
mits. The rnrren amount of compensarioo is 
quite ui1ical, over-compensa1ion is apt 10 in• 
1,0.Juce .i sowrooth d1s10rrioo which slopes rhe 
f!nt mps of the )quare-wavc in 1hc- 01her direl• 
rion. 

(ti //i11h-fr.-,111, nn 011/or/11111 ,111,l ir t C,1111 
pl'IIJtJIIU/1 

T here .ire ,crr;un str,111 circuit rnpacicanccs 
auJ vacuum ruhc- inrcrclettrode c:ipac11ances 
wh,lh impo~e a load on ,111 ,tmplifier StJge as 
11lu,trn1ed by C,. 111 F,,1:ure I 6. This loud, beini: 
in parallel wtth the plnte load, R 1.• ha~ 1he 
1.:ITett ul rcduong the pfo1e load impedance ns 
the si~nal fr<.'quemy 1s 111uca~cd. The i,1in ol 
the ,1age therefore foll) off ,ti high frc:qucnties 
,111d che response nrrvc migh1 lcxrk like curw• 
A. ,n Fig1,:e , ... A squ,irt'-wttve ptt~st:d through 
thi~ ,unplific:r wmrlJ be,-:rn tO l'Xhihic .1 rounde,I 
front corner mste:,d of ., square one as the 
tun,lamt'nrnl I rt.,qucmy of the square-wave w.1s 
tOlrcascd. 

8 

I 
I 
I 

,!~ 

C 

+ 
Figv,o J 6 . Circuit illusrroling ,1,oy copocilonce 

in on om_olilicr sro9e ond o m ethod of com
pe nsolin9 for it 
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()~( 1110(, RAl'Ji l)l·!)IC: < 0 , sml:RJ\"( 10 ~ 

FREOU£NCY---

f i9ure 17. Frequency-response chorocte , i, 1lcs 0 ( 

lhree Om!)llflers wilh differenl de9,ees o f 
hi9h-frequoncy compen101ion 

A,lditinn o! 1111 element in the plate- urtun. 
1hc unpcJ,mu.- ,,f wh,ch mueases :.11 higher 
lrt·4ucnucs, ,~ one method of wmpen<.i11ng fw 
h,gh-freqotnC)' dis1oruon In ,ombin.1tinn with 
the othe r clcmcni~. it rend~ m rn,1in1.iin u H n 
•t~nt plate load 1mpcJ.1ntc and the refore ., wn• 
st.int .l(jtn chJr.1ncris11c ·1 his 1< the lunctnm ,1f 
LI 10 foiA •rt• 16. T'it 1.k>;1t't ol c,,mpzns.111on 
must he rnrcfully Jt·s,gned. A val11c for I I wlm h 
i~ coo lM.l(e will t;1u,e a ri\1ni,: j,tuin d1arau~ns1,, 
over a limited Frequenl\' r.1n,:e ,,, shown hy 
1111\C ( ,n l'iAure 1- Th,, would ,ntrn.!ute .1 
type of .tmom11n un a squJre-w:1ve sim1l;ir m 
1~.11 in foi,i:ure 111 An ovcr-comp~n~.1tcd ,1m
pl1f1cr is no more dcsirnble than o ne wi1ho111 
rnmpensation 

,/1 lfmpl,~.-otinn of DC \ ig,,.,I, 
17,c res·n.intc-t.1paci1.1ntc ,our,lcJ ,1mpl1hcr, 

nr,lin.mly u,1·.t ,n cathnde-ra)' oscilloi,traphs 
w,11 n<JI h,indle ,1-c sii;n.ils bt-cau~e c.1pnrnors 
w,11 not 1r.1ns111i1 ,lirctt tllrrcnc. An>• ~•j,tnJI< 
rnnu,nin.i: .i-t .11111 J-i: components therefore 
proJucc Jctle1.1,on on the ,crecn corre'lpond,ni,t 
u11ly ro the J 1. compo nent. 

Some ml1ll0,i:raphs !111 ,nnrain resi,1anc:e 
co,upk,! Jmpl,hcrs for the purpose o f amplify. 
111J,! .f., MJ,!nJI,. Th~ arc u<u,,11) rcl.t11vdy 
lnw-µm .imphhers s,ncc the pmhlcm of ,1.t
bili1y is exrremcly important ,n ,h amplifiers 
lm1,1b,ltr1• I\ ro.ii;hly p roporti<Jna l m 1hc i;.1,n. 

,, 1 lfmpf,t,u NoiJe 
Nm~ 1s .111 important f.1tt11r m be ,omhlcrcJ 

,n amplifier 1les1i,:n Ir indudc:s su,h thtni,ts as 
~•,urious signals intrn.lu«,.t hi" rcs,stof\, tub= 
microphon,u. ,ind s1i;n.1ls ,n rhe J-c power 
,upp!it"I. /In omllogrnph provides ., visual in• 
Jteam>o. nois~ 1herelore 1s .1pparent \incc ,1 
.1,-n>rrs rhc s1,i;nJI bemJ,! 111vc~tigateJ. Extreme 
care must be excrCtsed in rc.1prd to selc:tt1on 1.1I 
i;a in-comr11I~. v.1wum tuhc ri•pcs, and po" cr 
,upply hlwrin.r: .ind rcgula11o n. 

Intensity Modulation 
1'fan1· catlw,k-r.1) n,ullni;raphs provide a 

rn~-:ins for w nnc-ctini: external s1i,tn.1ls to the 
i;ml M c,1tho1.le o f rhc 1..1thode-ray 1uhe in 

o rder ro moduLue the intt•n,11y 11f the be:1111. 
~rnllc rnnt~in ,in .1mplilier fur these sij,tn.1ls ~" 
rh.ir modul.iuon 1.Jn be accornpl,shcd " ith 
~m,,llcr ,1gn.1I Jmplitudes. 

fhe channel for tonnt'<llll)t .1 s,gnJI rn the 
izr,d or cathode ol the CJthode-r,1)' tube 1s ~en
crally referred m .,s the 7.-Axis o l rhe osci l 
loi,:r.1ph. :i.nJ rhc .unplilicr, if 11nc i~ ,ncorpo
f.ltL-J, ,s kno\\ n d, the Z-Axi< Amplifier 

Cons1deraunns for the Jes,izn o f the Z-J\,1~ 
i\mpl,fier ure <l,fk·rtnt from thmt• tl,r 1he De• 
ll<'won Ampl, fl(' r~. \Xlhcrt·.i~ hund reds nf vol1, 
11n the Jefletm111 plJtcs are rt'(!Utre<l to tl<'lku 
the he.1rn over the enure s.;rc:en of the cath()dc
r,11 tube, .1 s1i,:r1.1l of 5 10 100 vohs at the ,1tri,I 
or c.11hn.lc w,11 usually proJu,c sat isfo.cmr1• 
he.1111 mv,lula1i11n S,n,c 1hc re is ,1 much smullcr 
vvlt.tge-nuq,ut rc:qurrcment in the case o f the 
7..-Ax" Amplihc:r • .1 lnw•!:•"'' ,1mplifier will sul
hce \Ve h.1ve .1ln:J,I)• J"rnsscd the fact 1ha1 
low 1t~11n mc,im " ide hand-w,Jth, so that rhe 
prnhlcm nf oh1.1inin>; good frL'l1UC:ncy-resp1)n\c 
for 1his .1m11lrhcr •~ nm ;, d11litulr one How
t:vt:r, !he j>rohlem uf ohtltnin,-: 1.lirec1 wupl,n!,: 
.111.I ,-:u11J lo\\ lrcqurncy rt:sponse nU)• be ,tiffi. 
1.ulr he1.ausc huth 1he ,;r,d .ind cJthoJe o f 1ht• 
':'thud~•ray 1uhc .ire 1mi,1lly oper,1ted at ocg.1-
1,vc: h1j,th volt.1,-:c. There " often indu,lcd in 
the .1mplifier unu1l J ,,t,a,e wlctting Jev1cc
v. lmh ",II ;1ll11\\ either reducrion or inueJs: 
of rhe be.1m 1ntcnsrr)" "11h ,my itivcn s ~n.11 
1,ol,1ri1y. 

1,11 l .1u 11} tin: l -lfxiJ 
One of the princ,p.11 applrt,mons o l rhe 

Z -A,.,s channel 1~ for ,mpr~,rni; 1,mms m.,rks 
u1,oo rhe r~ucrn hcins ob,en.,,I. Thi- s1,1tn~I 
use,! 11, crc•,n t· rht:se m:irkcrs 1~ prcfeuhly 111 
du: lorm of slrnrp pul~e~ o l short Ju1l1111>11 
I\ h1th ,xnu .11 a hii,th r.1tc w,11, re,pccr co chc 
lr1.-.1uen1.y 111 the ,,i,tu.;I b:111~ 111\<:SUg,ucJ. The 
sh.1rp \\lll'e-form permit, prctm, measurement 
,,1 rhc 11me 1111erv~I bet"u.n pulses. The rt•· 
w ltJnl p,mcm 1111 rht· ,,,1h11dc-r.,y rube will 
hJvc ., 111,mhcr uf hnghr ur J,irk spots wr 
rt,p.,n,lrni; to rhc: uuurrcme o l the puls~ JnJ 
,lepcn,hng upon \\ huhcr thq mcrl~e or <lt 
<rc,,,t' the hcam inrensiry. 

jVv-

figure 18. Response of on over-<ompensoled 
amplifier lo squo re•wovc signal 
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DU MONT u\TAI.CXi 

INPUT 
SIGNAL 

figure 19. Circuit showing the d isr,ibured co
patitantes in a sim!)IC pote ntiometer otton

uator 

Attenuator Circuits 
Prt'<:eJin,.: rhe deflet(IOn .1mpld1cr, in rlw 

cachode-rny ,>scillo/!rnph. there must l>c pru
vi.l~'tl me.ms for ,mcm1at111g I rc1luc,ng 01111,li
rude of! chc ,ntoming siµnul~. T hese a11enu
;11m tirrnih Mc .!esi/!neJ m met't the following 
rc·qu irements: 

l. high impeJ1111te 111 impose rnin,mum lo,1d
ln,i.: upon rhc ~,g1rnl 

2. suffident J11e11uJrnm 1hac the .,mpl, ru<lc 
of 1hc ~ignJI will 111,c ovt·do:«I 11,e ficsc ampli
llcr >tJge 

'rhc simplest metl1t><l ot obtaining ,uch ,111 

am:nuotor would he 10 t<>nneu a h,gh-res,st• 
.111t<: potentiomecer across rlw input terminals 

I 
INPUT 

T' 
Figuro 20, Circuit ol an attenuator with lixe:I 

attenuation ratios and adiustable capocilive 
elements 

10 rht· :imptilier S1Kh .111 .11temrnmr, however, 
hns Jbtributed t,1pa,immes J$ shown 111 Figure 
19. anJ the volrJ,!!C a11en11u1 ,011 ,.,ti 11111 he the 
same for all fre4uencic, :11 .1ny g,vcn 1n1,·rme
diace pos,rion u( rhe movable arm. A lower• 
resist.rnrc pmentiomeu:r wuuld lltlprovc upon 
this t'harnllcrtstic h11r wmll,I ln.,d Jown the 
source of the inpur sii,:n,1l. 

A sol111wn to the problem lies in u,m.i,: an 
anenuaror w,th 1t11e,I nrrenu,1rion r.11ios nnJ 
adjuscnble ,.11,:1citive elements as shown in l 'i~
ure 20. Proper :.1djuscmt•111 ol rhe c-ap,tcitors 
will llilnw u111form :1ncnullllllf1 uvt·r :, w1<le fre
quency ran,:::e. Experience wirh chis cirrnit ha~ 

16 

shown. however, th11t a squurc-w11vc attenuawJ 
hy it has ruunJcd front corners unless the voh
.1ge-cod'liciems of the resistive elements are ex
tremely low. Metallized rypes of resistors have 
been found ro give OC$t results. • An additional 
low-impcJan,c :menuuwr must be used, how
ever. if continuous 11.Jjnstment of attenuation 
hetwccn 1hc fixt•d r.11ius is ,lesireJ. 

A cnrhodc-tollowcr circuit such as that shown 
10 fi,l(ure 2 l, havin~ ii low-impcd,rnce output 
,ind sui111ble !or use with a wminuous ,l(,1in
,onrrol, may he use<l ro prnv,Je thi~ ,,Jju~r
fncnt. It will handle ;1 wide rnnJ,lC of ~i~n~I 

~ ----- + 

C1 

~ OUTPUT lR2 
Figure 2 I. A cathode-lo/low or circuit used os o 

/ow-impedance goin control 

,1mplitudes and, with R I ,md R 2 being low 
resisrnnces. has an output impedance so low 
that circuit capacitances will be ,ncffcctllnl 
even nt frequencies of scvcr.11 megncydcs per 
second. 

This circuit, in wuju11l11011 with the ,om
pens:ited, lixed-rauo i111cnu11ror. permits J wide 
ransc of signal ,menuarion without ftequl'rllV 
discr,minadon nt ,1ny ser11ng. 
Positioning Circuits 

/tt) O.C. Po1itio11ing 
A cnthocle-followcr circuit similar m ,he one 

illustrated in Figure 2 1 ma y be used tu wn
iuarnon with J,recr-couplcd amplifier~ er, pro-

-H.V 

Figure 22. A circuit which provides d-c posi
tioning of 1/to s.'>ol on lhe calhode-ray t ub e 
screen 
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U::>ULLOC,RJ\PII DL~lt:N <.O l,,llJcl•:ATION~ 

Cl DI - 02 C2 
--- - ---- - ---- t--

rion pl.lte of lthc- ll.t1h0Jc r.1y rube 1hr.1ugh R5. 
Rcsmor, RI, JS thl pl.uc loJd for rhc .1mpl1her 
srage, V2. R 5 .ind R6 prov1Je d-c potenual 
Jivi~oon U) sc:1 poinc P JI i::round pmcnrial , 
This as <lone since the Jctlcu1on plates must be 
nperall'J :.11 ne.1rl1• the same potenu .1I a~ the 
.1C1:eler-.Ho r ele<U<kle. \I hich i~ ordinar, ly lCln• 
ncned 10 i::wu111.I p ,1r1itul .1rl1 when 1:s1ernal 
conneuaon~ directly IO 1he dellcc11on plute5 are 
desiwJ. Cl prov1Jc~ .1 parh for the amplified 
3ignal fr,,m the pl.11e of V.? 10 1hc detlt"Ction 
pbtc, 01 . If II were nm prcscm, chis s1,:n ,1l 
wnuld suffer some nrccnuJC1011 l,om thi: um1h1-
nation of R5 and R6. 

+ 
fi91,re 23. A cittuil which provides o-c position

ing ol the •pol on lhe corhoda-ray lube 
screen 

rb1 A.C. P,,.1ittr111i11i:, 
viJc- posi1ionin11 volrase tu 1he defle..t,on pl,11es 
or che c.11ho,ll--r.1y rube. The lirtu,r 1~ 3hown in 
Fi11ure 22. 

The c111h0<k col VI opcr.11e, aJ ~ume positive 
potential wi1h rC\J>e(.t ;o grounJ. anJ Rl ,~ 
connecrcJ to a ncgJtive ~upply. A J-~ pocen
rial rherefore cxisrs across RI , a n J the bia., of 
V2 may be varied hy moving the .irm of RI. 
Th,s causes a . hange ,o rhe place current of 
V 2, .rnd therefore a chao.i,:c rn che d -c vol1.1gc 
,It it, pl.111:, whid1 is umncuc,1 IO cite dcflc,_. 

A llrluir ~uc.h .1, rh.11 ~hm, 11 ,n rij.lurc 2 \ i, 
113ctJ co pruvidle 1)(1s1111,n111g when ,here i, no 
,lirect l<mnection 10 thi: dcfl.-uion 1•1:m:s. There 
1s a l.iJ.l in op,:rJ111m due to tht· time rt-quired 
tor rhe t apacitor~ C 1 .end C .l 10 cs1abl1~h a 
mi:1di• J-c pocenri,11 .11 1h1: pl.,1c,, D I .and Dl, 
afrer rhe puten onmc1c1s RI .ind R 2 are ad
Justed to snme ne" v,ilue. T1me-«,m1Jnts of 
CI anJ R ~. and Cl .inJ R I muq be larJlC an 
orJer to pre,;e,·vc the nt-<e,s.iry ,1mplilicr Im, . 
Irt•quem y rt-~p,11n,t· R \ .rnd RI :He l11µh re-

TIME BASCS 
I 
I 
I 
I 

r- - -- _ .1 _ - ---- - - ----,- ---- ----, I I ! 
ELECTROSTATIC (LECTROMAGNETIC MIXED ELECTROSTATIC DEFLECTION OULECTION ANO ELECTROl,IAGNE TIC r-- ---L--T- - .... r-- __ :__ --, OEFlECTION 

I SAW TOOTtt I I 
SINUSOIDAL MXEO I I I I SINUSOIOAI. ANO I SINGLE TWO I SAWTOOTH I FREO~NCY FREOU~NCl(S 

r - --L-- -, ,- _t_ - , I INOUCT
0

111E. TIME SUIIFA.f:E.., , 1 I I 1 • tHOUCTANCE ~ g lEL[Vl:,,vN SINGLE TWO SPIRAL. RAD•L WHH CONSTANT RASTER f'R£0U(NCY FREQUENCIES I APPLIEO POlENTIIIL INDUCTIVE ,--..1.-, r-.J..--, I 3ATURATEO io.1NOUCUNC[ I I I t I CHOKE WITH CONSTANT STRAIGHT CIRCULAR SP1AAL RAOIAL I APPLIED POTtNTIAI. LINE TRACE 
,------.1----. 

SINGLE TWO 
fllEOUENCY FREQUENCIES 

~----~ : 
1 TIVE : : 

CAPACITIVE TIIAE SURFACE, 
I e .g. TEUVISION RASTER ~--- _____ ....... _ --- -------,...---- -·---, 

CURR(NT-'REGUI.ATING FLYBACIC DEVICES SWIT'CiHING O[Vt<:ES ,--- --,-- !1.Ei~1---,----, ,- ____ _. _____ ., 
ltSISTAM)E ! P(NTOOE I El(TEANALLY SEt'..F SATURATED FEED·8ACI< Of'ERATED OPERA1!EO 

CIRCUITS ,-----.:._ _____ , ,-'---.---,---, 
VACWM TUBE COMMUTATOII SPARK GAS GAS VIICUIJM TU8£ ' OR SW1TCH Gll,P OtOOE TRIODE TRIGGER ,-- .J. __ - - -----1 CIRCUITS ' . PULSE-oPCRATEO FEED e•ck AMPUFl[RS 

SWI~ TUIIES HIii/iNG AT LEAST ONE 
' STABLE CONOITION I I 

SINGLE SWEEP 
TIME BASES 

I 
SINGLE SWEEP 

TIME BASES 

Fi9ure 24. A time-boH lomily 1,eo 
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UL/ MUN' l <. i\ l't\ l.rn, 

V 
0 
L 
T 
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T 
~·gure 25 Wove-(orm produced by a linear 

t.'m,-bas~ r,cne,ator 

s,sunccs to m'1int..1in ., h,µh ,mpc,l:111(c• p.11h to 

1he .!cllc:nwn plarcs 

Time-Base G enera tors 
M1lSt .1pplicJ1io11s ol the rn1hmlt'-U)' ns< 1110 , 

gmph require some i11ves11t,1:HcJ p11cn11menon 
w be plo11cJ '" a luncrion of time. Tlus is 
uuom1)lishcJ O)' applyrn.c m one pair ,,f Jc
flection pl.Ht>s ~ pnrenri.d which is propnrtionol 
co rhe phcnoml·11rm, nnJ rn the other pair of 
Jcllelr,nn !)l!ll(:s, .1 pmcn11al 1iropor1,nnal 10 
~nmc function of 1111Ht, i\ urluit which izen 
erJtes rh is latter potenri,1I is referred 10 as a 
time-base i;encrntor or sweep generator. There 
are many varietit>s of time-bases, as ,lluswucd 
hy the f.undy ucc 1n Figure Z L All nf them 
will 1101 lie J,scu~~eJ here, hut ir is import.int 
II) remember 1hn1 each 1ype has lClluin aJva11• 
r.1gcs for some investigations. 

(a l Li11e,,, Time•Bdte r ; ,mt11,11or 
The l,near 1imc•-b,1se is prob.,bly 1he mu,1 

un,vcrsally ,1d,1pr.1hle of all tla: rypes. The 
powntial applied tu ilu: Jctlt•nuin plates is 
pwporcional to time and i~ ol the Jorm shown 
1n Figure Z'i. This J) t,dlcJ ., ,,1wmoth volrnge, 
.111.! the ciruiit whi<h p1<11lutes ,r ,s 1herdore 
mmcriml!s referred m .,~ a MWtomh .i;encrator. 
Th~ interval A m <.: comprises one o.:ydc of the 
s.,wcooth. The lint~ir poruon 1\ to l.l i~ rcfcrff•d 
ro as "go time" or ' \weep r,rne" of the ·me
hasc because during 1l11~ portion the fluc.r,-sccnc 
,pot swt-cps across rhc sHccn of the cathode-ray 
rube. The 1111crval B ro C •~ the " return time" 
or " Oy-halk time" bcr1111se rhi, is the time when 
the spot returns r.ip1dly atmss rhc ,uccn 1<1 
he,i:m the lll' l(t tylk, from C on. 

The $aw11>0rl1 for rhc 1dc,1I line.ir t1mc· b.1Sc 
in,rcn,c., in Jinc.ir f.1shio11 Jurong the ,weep 
111ne, :inJ h,I); .i return r11nc of cxcrc,nd) shurr 
Juradon. Some of the farn,r~ \\ hich mus1 be 
rnnsidered in designing ., line.tr time h,1,e gen 
t·rmor nre: 

I . Line.irny of 1he ,weep 1,mc 
2. R,uio ,1f rcrnrn rime ro sweep time 
~- Possible frequency r.in.i:e of the >t1wtut11h 

po>1en11JJ 

18 

I, l:.,sc ol s1•nd1rufni,11:on ( refor m lolluw-
111,0.: ,1:u,on 1 

5. Driven-~wc,•p opcr.ition f sec ~c<1ion on 
Driven Sweep I 

6. Power supply J>01cn1inl required 
7. Sawrooth ouq,111 level Jll<l 1111tput 11n 

pedant<'. 
fl. N11rnbc1 ,mJ t)'IX'> of v11L1n1111 1uhes re• 

quired 
9. Numhcr nl v,iru1ble cortuu Lhmponenrs 

n,·cessary w provide 01~rniion over required 
rnnge of frequ-,ncies. Ead1 of 1he,c faltors 
muse nec.,ss,1rily he ,onsidt•rc,I 111 rl,e li~t11 of 
rhc particular :1pplilatic111 (nr which the ti,m .. 
hase i~ 10 be used. 

I , S111rhrm11u,1i1m 
In order m nh111in ;1 s1a1mnJry pa11ern on 

the screen ,,t tht- cathoi.lc•ray tube, the saw 
moth voltage produtcd by rh<' time-b,1~e ~Cll· 

eraror mus1 h.ive cirhcr the s,une period a., the 
signal which 1s apµlieJ 111 the other p.ur ot 
deflection places. or ,omc ~ub-muhiplc of 1h:1t 
period. AJjus1mem of the 1ime-base 10 s;1mfy 
th" .cindi1ion is c,11le,I synchroniz.111011. It l!> 
usually accomplished by ,njc.-trini,; inw 1hc 
rime-base gcnt·r3tor, ,n ,u,h 11 m,111ner rhac 11 
comrol~ 1he frequency of the sawtomh, volt.1,!;C 
nf the proper frequcnty ro proJuLe ., ,tauonnry 
indicmon. The ampli111de of the voltage ne( 
es~..rry for synchroniz,ttion depends upon the 
p>1rtirnlar circuit employeJ. 

2. RetNm•Trare Bla11ki11x 
The rap,d motion of 1hc fluorC~lenr Sl~ll 

Juring the return time of the sweep will cau~e 
., rcln1ivel)• la,111 trace to :ippedr on the succ11 
of rhe tJtlmJe-ray tube. It is usuall)' ,,f no 
value and m.,y only c:re.m· confusion in the 
interpretation of 1he pauern_ Tn diminJre sud1 
confusion. the be~m m,1y he ext111guished or 
blanked during the re111rn umc· by applying '1 

rnfficiently neio1ive v,iltJi,!C co th<: llrid of l!u: 
rnrhode-ray tube. 

The blanking voh,1~e may be nhm111e.! hi' 
applying the sawtomh potentin.l w .1 cirrnn 
which will pm<.luce a pul,e corrcspo11J111g to 
1h~ rapiJ volt11)lc-d1nn~c Juroni; 1hc return 
ume. Once rhij pul~e ,s ,l!enern1cJ, 11 ,s only 

-----r- l _c __ ..,,___OUTPUT 

~ ,111 ,,,, 
SYNC 

EG ~ Ee 

Figure 26, Bosic circuit using o gos-lrlodo f o r 

9ene rolin9 o ,ow-loolh 11011090 
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0\( llLOl,RAl'II OL~IG 

IIC<eS,Jr)' rn Jfltlh 11. 111 1orr,·u pollri1y :111J 
<ullicient arnpliru.lc, ro 1hc sml e1r M1hoJe of 
rhc c,11hoJc-ra) 1uhe. 

-. Ori,.,, 11r .\111xh .\ 11ttf) 
l( a phcnumcnun of 1r.111s1cnr n~turt 1s m he 

1nvc<ll>,,11c..l ",1h .1 l,llho,k-rJ)' uscillo,grnph. JI 

,s ncrc<S.ll) ro h.ivc ,1 ume-hase wh,ch i) in,-
1,.uc,I h1• th,,r rr,urncm The bc:.f(inninl! of the 
SJWtooth tyde w,11 therefore: ,o,node with rhe 
~r.in of the phc110menon, Jml o nly J <ini,:le 
<JWflH.HI, Lytk will he ,l!t'ncr.uc,I fl'lr eath 11ml' 
the t,mc b.,,c ,s ,r11ri.11ed /\ ,lc•<u1p11<>0 nf cm~ 
1nc1hoJ for ,,hwin1111t Jr,vc-n swtcps appear ,n 
rhe scrnon on GJs Triode T ime-8.15c Gl'n
NJrors. 

I l,i (;,;1 Trwil~ Time IJJJC' (,.,,e ,,,tnrJ 
One uf rhc <imple<t mctho.1< of ,1.:cnet,Hin,11 

J ~.iwrooth vulru.i.:e 1s by me.ms of 1hc tir,u11 
she1wn in Fi,11urc 26. The tap.ll imr, C. chJrJ.:e) 
throui,:h r,·s,stor, R. from rhc h.11tcry, 1:11. As 
,r ,IOC\ so. 11 r.iis,~ the p!.tte p<11cmi~l ,ii thl' 
i,:a,-moJe until .i v,iluc i~ 1<:ach.-d wht'rc: rhe 
rube suddt·nl1• HmJuus ,urrt'm. T ht) ti"· 
,har~e< the c.11KKllor, anJ the q·cle ,s re1,c,11c.l 
t•vcr .ind over. The ,li<th,11i,:e rnl->e m,.i:hr olso 
II<.' :\ ,i:.,,.JioJe, hur thl' ,1Jv.1nr.1.t,:c e1f 1hc mode 

C Ol\:.,lnt:Ri\TtO, S 

Ires 111 1hc l,1tt 1k11 .1 <)•11d1rvn,1ini,: volt,11tc 
fl'l.l)' be ,,pplsctl m 11> ,i:mJ. prnvid mi: both sen
s11,v111• ,u,J i,ol.,tion. 

I \ 111cbrn11iwt11111 11/ (,tJJ-1 rmde Time-!JtJJe 
F,i,:urc 2~ iflu,1r,llt"- rhc operation of this 

t irtu<t J, wdl ,,, the mc1ho..l hy "hich the syn
d1mn,21ni; volt•.i;c lod,, rhc lrt'<)Ut·ncy of rhc 
~,1w1no1h. The ,h.u~ucri\fic of the ,-:.is-mode 
•~ ~uth •h~• " ",II tonJutl turrcnc only with 
terr.tin c,,uubin.111011s ,,I 1101cn11.1ls on its plJrc 
und IIS i,;rul GrJph1c,1I rcprc,enra11on of rhit 
thJrJltt·nsuc 1s the ~tam Control Charnucrimc 
1n Fi.i:u rt· 2- Omc the tube Jllc~ wnJucr. 
hmu:ver, 1he ,1;11,I h.t< no t Ontrol ~g.i.in until 
rhe tube h.1< l){'t'll cxrin.i:ui,hcJ or m~.te to stop 
rnnJut rnt,l( This c,in onl)' he .1ernmphsbeJ hy 
rc.lutin.i; the plJrc pmeoti.il ro J ~uffiticnrl>• 
low v.,lvc rh.11 1hc !Ube: i~ cxrin.t,:u1shcJ. 

If no syndtrunizing ~1,-:nul is uscJ, rhe ~J.s 
moJc will ,,,ndutr when 11, pl.ttc rc.ichcs E1. 

A, ir lOn,luccs, ,r ~hons the t~poc1mr, C. 3nd 
m p!Jre pmcn11Jl drops tu thl' v:iluc E •• , which 
1s the cx11n,11nn poren11,tl for rhc tube. The 
rnhc u·~w, to tondu,1 and C. bcg111s ro (.h.irgc 
,t.t,:,1111 The rare Ill wh1d1 rhe pl~rc vol ragc rises 
dcpc<l\h 1>11 1hc v.,lues of C "-nJ R, and J IS<> on 

/ 
/ 

/ 

.. /'/ I 
I 

/ 
/ 

/ 

Eb+ 

"'* A°fl!NC POTDmAI.. 
CHA"ACTE.lltSTIC __ - - - - - 2 - - / WITH SYNC. SIGNAL 

EXTU.CTIOH 
POTENTIAL 

Figure 27. Graphic analysis of t he <';,e,crion on:I synch,onitation of tho ~as-triode sawloolh 
g ene,oto, 
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Eu, The cirprcssiun fur the volt.1,l(e, E, acros~ 

Cat time, ,, ,s E = E
11 

( 1-e Rt(. ) The 
symbol, e. represents, of rnur1e, rhc n.m1r.1l lo/(• 
arirhmic base. The "frcc-runninl(" lrt-qucnc-1· 
u( rhe s~wtooth volta.~e w,11 be approxima,dv: 

E11 I 
f=- (--} 

RC E, - E,., 
If ,, 5yo,hro:-11zint vciltate is applied co the 

,i:rid of rhe gas.triode, 11s f,ring potential, Er, 
will vury in accorJ;mU! with the s,p,nal as 
shown. The rube will therefore rnnducr when 
the line representing 11s plate po1en11al ,orer
seas the line whi1 h rcpresencs the con.lumnp, 
potenti:il. If the "free-running" perio,! of the 
t ime-ba.\c p,cner:ltOr •~ ~l,p,htly l:lfl-:ltcr 1han the 
period of rhe synchrnn11inp, si~n,11, the SJw• 
tooth frequency will he ltxkeJ-in "trh the syn-
1hron,2inp, s,i:nal. 

2. The Prauical Co11.1ideratw111 
In the practical form of this ,ircuir, R ii 

ordinarily a varsahle res1Stor aoJ C 1s replaced 
by a number of c:ipac,tors. any on,· of which 
may be ~elected. This scheme pro, ,Jes for 
both rnnrse anJ hnc ,1d1us1men1 of sawtooth 
frequency and makes possible J con11nuous 
variation over a "ide frequency rnnp,e. 

It is also pralti,.11 to allow selection of the 
synchroa,,,ng si!(nJI from one of sever.ii 
sources. An extern,11 1ip,nal may h~ used. ,1 
power-line frequency volm,i;e m~y he nseJ, or 
a signal m.,y be obtJmcJ from 1he lmplilier 
which amplihes the phenomenon bcin,i; ploueJ 
against 1he time-base ,leflcu,on 

If the ~ynd1ron11in,i; volta,.;e is oht.uned from 
this ampltficr, ,r mu~t he nhwincJ ,11 3 po1m 
where ils amp! imde 1s ~ufficocnt 10 provide sat
isfactory synchro111lat1un. A control 1s ordinar
ily provided to allo" JJjustmcnc ol rhe syn
chron1z1np, ,ign.11 .,mpluuJe "h1lh w::id1es the 
grid of the p,ns-1rio..l,,. Only 1hn1 .1m01rnt of 
syn,hron11ing v,, hagc should be 11pplied 10 1he 
rube which is neu,~~MY fnr scable ~yod1roniu-
1ion. An cx,t'!'-s m.1y 1ntro.h,ce non-l1ncar11y 
,mo the s weep. 

R 

li9ure 28. Basic-901.-rriode ci,cuir for 9e11eral
ing driven or single sweep s 

20 

The diar,.;,n,g curve tor the c.ipuc11or, <.., is 
a portion of an exponential curve. a, ,s seen in 
Figure 2'1 anJ by the ma1hemari01I expression 
previouslt• given for the voltage across 1t. In 
praet.ice, a sowt•'lOth wi1h !,near rise is obtained 
hy utilizing a small froct1on of th:n charging 
curve; usually the amplirndc ,if the s~w1001h 
rcprescncs only IO 10 I~' 1 of the ~vailable 
power supply volt:ige, E11• 

A time-base generator such .as the one 1us1 
described will furnish 5,1w1001h volrnge over a 
range of frequencies from nbour 0.5 to 50,00(1 
cycles per second. At h1i;her frequencies, the 
11me required to dischar,1,w the lapacuor ( return 
time) become, an .ipprenahle fraction of 1he 
wml sawtooth cyde bccJusc of the de,ioni1.a, 
110n r,me of die gas-tmklc:. Thus de-innm11inn 
ume 1s a limi11ng f.ithlr Hl th1~ cypc of 11me
b.L¼• generator. 

Ac ''"' frc-quenci<.:s. kJk.tl(e of the cJpac11or 
becomes a fouor in Je1crm1oing rhe ltnearicy 
r.f dw sawtooth swc•ep time. ·n,c leuk,tl(C pre, 
venlS lhe upaciwr from d1Jrging t.>xponen11all>• 
us it should, .md the s"t-cp will sh>" ,town 
Junng the IJSt poruon ol us sweep period. 

A form of feeJ-b,ttk cmuit may be u<eJ to 
compensate for non-linc:iri1y in the snw1001h 
volt.igc. It uoliics some of the sawwmh volt
a11,e anJ foed< ,t b.ick tt> a point in the c harg-
1ng cirrnu of the cnp.1cimr. If non-line-anty 
exists, 11 tcnJs to compensate for itsC'lf. 

3. V ri1•e11 nr !:,111gle S11•111.1p OperJ/trJI/ 

The g.u-trioJe 11me-h.1sc lends melf 111 .trsvtn 
<weep oper'1t1on "ithuut mu,h re,•i~um of 1hc 
ci rrnit. F1p,urc 2X ,llustrates a 1~p1cJI ,lnvcn
swccp drtu11 in which the only a.ttlition 1s the 
J10Jl.' vJcuum tube .ind ,1 suic.ible sour<c of 
hias vult.ip,c. If the c:uh,1.fc of rhis Jui.le ,s set 
.it some po1en11ol belnw the conJuc1111g poten. 
11al of the 11,a.<-1110,.le, thl' J1oJe will conJucc 
"hen its pl.1re .1l<o rt~Jc hcs th,11 same i:x•1e11-
rrnl As lonp, as 1he J111c.lc 1s conduu111i;, the 
pl,ue of the J;J~-,rio.te i< hclJ u that potential 
and the moJe will nor con,luu. If J. synchro
nizing iign.il (11 p0s1t1ve pol.irit) anJ sufficient 
.1mplirudc is inuoo.luccd ,10 1he !lritl of the gJS· 
triode. ics firing porenual will be lowered to a 
vuluc below that a1 which n 1s hclJ l1y thtt 
dio<le, and the triode will conduct. The C,lpJci
ror ,li~h~rs~ until the: mo.Jc ceases wndu,
uon. at which ume it be,111ns 10 d1arJ,;e again 
rh1ough the rc:;isror. R. If the synchronizing 
~ignol h.,~ me.mwhi!e been removc·J from the 
griJ of the mode. the cap.1ci10r will charge 
only to the pmenual fixeJ by the s,uini,; of the 
JuiJe. Thu~ a single sJwtooth lyde is gen
erated bv in11i111ion ol the c1rcu11 "ith the syn-



www.SteamPoweredRadio.Com

OSClt.LOGllAPH OESIGN CONSIDERATIONS 

TRIGGER 
INPUT 

Figure 29. A bosit multivibrolor used in high• 

vacuum sweeps circuits 

chron,iing ~,goal. Anotl,cr sweep will not 
ncrnr unlc~~ the circuit is ag,1in initintcd. 

lly inmuting the Jrivcn sweep with a signnl 
c11.curring simulr11ncously with the transient 10 

l'lt' stu<licJ, and by .1tljustment o( the values ot 
R and C. the ,!riven sweep may be made 10 

vuupy the same p<:rivd .lS 1hc unnsieot. 
I( phorosr.iphic rcrnrdins is to be made with 

drtvt'n sweep opcmmvn. there arises a problem 
pc<.ul,ar to 1h,s application. The fiuorescent 
spot on the screen o( 1he l\tthode-ray tube re• 
mains srotivnary cxu;pt du1 iug chc ucruul period 
vl the sweq,, anJ may therefore cause exp<>
~utc and "fogging" of the film before and afcer 
the tr,msicnt onurs. It is possible co use a 
camera shuuer which opens only during the 
sweep period, b11t chi~ is not pr.1ctiClll for fast 
sweep speeds. The most cfftuive mcchod of 
preventing this fog~1np; is 10 have the catho<le• 
ray beam 1n rhe .. on" wndirion during che 

+ + 

C 
I 

~weep time ~nd "u/T" al all Other times. To 
uu:vo,plish tlut., a vo~inve µulsc may be 11pplied 
m the biru.eJ-off grid of the co.1hodc-ray tube 
during rhe sweep pcrioJ. Sud1 :i pulse can be 
derived from the Jnven sweep circui1 by one 
of several mcchnds whi<'h will noc be <lt'scribed 
here. 

/r) lligh V;1w11m ') ',mu•TlttJt' Co,111,111nr1 
As the nan,e implies, these time-base gen

emrors do nor m3ke use of gas discharge rubes 
anti they arc rherelore 1101 sub1cct to the limitll• 
r,oos of de-ioo1zat1on 11me. A number of dif. 
ferent drrnit contigurnrions may be employed. 
bur most of them mnkt' use of the "1rigger" or 
"Jlip-ilop" charauenstic of 1rio<lcs o r pentode~ 
conne<.tcJ as in che circuit of Figure 29. This 
"(lip-Oop" ace ion is the result of n ~mall poren
tiaJ change in one portion uf the circuit pro• 
duc,ng a sudden large change in anoiher por• 
tion. 

upposc in 1'1gurc 29 that VI ,s cut off 
while V2 , having oo bias. is conducring. A 
posit,ve voltage of su!licient nmplirude ro rouse 
conduction applied 10 the gnd of VI will pro
duce a nega1ivc sign.ii at its plate. This nega• 
tive signal will be mrnsfcrrcd 10 the grid of 
V2 through c.1pJli1or. C. I. V 1. will be: cut oil 
and ,rs plate voltage will rise rnpidly 10 power 
supply po1cn1ial. The time-consrant of R2 nud 
Cl decermines rhc length of tune which V2 1s 
cur off. \'<!h~n C.I 1s no longer discharging 
through R2 ac a sufficicn1 rare 10 bias V2 10 

rnt-ofT. it will conduct and in so Joing will 
develop a po1e111ial across .RI which will bias 
VJ co l\Jt-ofl', Th11s 1hc circuit when inidarc.! 
hy a ~ignru, pmJuu~s a fl'<-tangular puls1: the 

+ 

SWEEP 
VOLTAGE 

Figure 30. A high-vacuum circuit la, generolih!/ driven •wee!)S 
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Figure 31. A high-vacuum circuit /or g enerating 
both recurre nt ond driven sweeps 

durauon of wh11 h ,lcptnJs upon rhc ,:iluc~ 
0

ul 
(I .ind RZ. 

I. 11111b l't1c11111J1 C.1rc111t /11r (,'t·t11!ro1iris:. 
D,i, t'll•,\11•11tP 

le 1s only .1 s1cr, lrum the l·lcmc:m.iry urH11t 
of l'rgurc 11) Ill nnc "hod, ,, suotJble for 
.trrvcn-swecp opcrJuon The urtull of Fii,;urc 
30 shm.s 1h,s ~amc 1ri,t.:,r:cr tor< 11,r w,th .1Jd1-
uo11 of n Jischur>:c tuhc. Vi. ,ind ., rnns1Jnl• 
rnrrcn1 pcnmJc, V I. V; .,nJ V I ,m, normally 
cnndu,ung 1>rovhlrni,; .1 1urren1 p.uh from 1hc 
power ~upply 10 i,;rounJ ~11,I .illowtni; C, to 
charA:c, lruroJurnnn uf 11,c: puhe ut nei,;.111vc 
polarity from the rri,:,i;cr uru1i1 m the griJ of 
V3 curs this tu lit: nil and Jllows C \ 11, J,\ 
char~e 1hrou,1th V 1. the cons1.on1-tumm1 tuhc 
A hne:ir, sa" tnoth volrJ~e wllllh bc,.;ins 11nmc. 
di,11cl)• uron m,1:i,;t·rin.i; is j;C'ncr.11e.l. 'l he rt·· 

+ 

,urn rime ouurs ,iftcr 1hc sweep. In the .l(aS• 
rrioJc tirtu11. the rerurn 1ime •>HUIS before 
the Jrivcn sweep JnJ some umc 1s rnnsurned 
hdorc the S\\cep ~cu unJer w,,y 

2. /1111/J V,1c1111111 Cir.-r11l1 frir (,<11tr.1lmJ!. 
RUlllfUII ,111,I o,,,,.,, ,\llt't'PI 

f ii;ure , l ,s .i 11•pical ex.unplc of a tircu11 
lc,r ~cnNJtoni-: rcturrcnr ,Y.cep~. V2 anJ VI 
.ire tnnnt!CrcJ .1s .1n unhalanlcJ mul11v1hr.1ror, 
,ind the unu1r ,onsranr~ ,11c su J>roporrwnc.-J 
rhar .1 shore pomive pulse of t.iri-:e Jmplirudc 
is del1vcrcd pcrioJicJII)' ro the p,riJ of V 1. 
This pul,e lm\ers rhc ,mpeJ.rnu~ ol VI and 
alto"' (,2 ro chari;e r~pi,11)• from the J'4.l\\tr 
,upply During the 11111c her"een pul,c,, (.. J 
.l1schari;t·s through V ~. a cousi.1111 rnrrcnr pcn
mdc. The mulrivibr,11nr /re4ucnty, ;111J there
fore the s"ecp frcqucnq·. 1s ,lcrerrn,ned h)' 1ht 
~i7c of Cl JnJ rhe 1mpeJance of V}. In prac-
1,cc, C2 is usually replatcJ bl' .1 number ol 
tapaciwrs, .my one of wh1d1 m.l)' be ;elooeJ. 
T he sweep frequency 1, tht•reby varied in ~rep\ 
hy sclcu1on tlf the t.1p.1tiror, anJ 1, v.1ri,1ble 
bcr" ecn ,1eps h1· adJu~uns- the b,." on V ,. 
',ynchrnn,zin~ signal mJ1· be .1pplicd to the 
1md ol V2 . 

!)riven ,weep opcr.otiun is p,m,hk hy .11,1,li
t.ition of o1 suflicicnrly pos111ve h1J, m V 2 to 
prevent the con11nuo11, ,weep. Then J nc>:J 
uve po1cn11JI on tht >:rod of VJ.. ,uthtic111 to 
moment.in!)' rc.srorc the tircun 111 11, norm.ii 
lOOd111on, will initi.111· rhe ,wct•p for a sini;le 
cycle. As in 1he ca~c ul the ~.1,-modc drovc11 
sweep, the rerurn tune ,xturs hdorc the ~WC't'() 
Howe,er, ~>th return 11me .1011 , ... c.:p 11mc mJ)' 
be m.1Je t111H1tlcr.ibly ,horrer 1h.1n 1, j)IW,,hlt 
w11h rhe ,:.1s-rriodc ~ittu,1 

+ 

SWEEP 
VOLTAGE 

Figure 32. Anorl,or exom,.,/e ol a high-vacuum ci,cuil lo, generating recurrcnr and driven twoops 
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Fi1-1ure H 1s still .,nother ex:1mple ,ii ,I h11(h
,,~,uu111 ,weep gcner,ttt'r which will furni,h 
either re<urrent or Jn,•cn ~weeps, On recur• 
rent opcr~11011. V 2 is not wnJuuing at first. 
Then C2 charge, 1hrou,1th resis1ms R_, anti R4 
until che phuc poccnria1 of V2 rc-.1{hes 11 v.iluc 
,ullicient t(> cause LOnduction. V2 .ind V l ,ire 
rnnnecteJ in J " 01p-llop" circuit ,is Jtticrihcd 
,ic che beitinning of chc: .,,L,ion on H ii;h-Va,uum 
Time-Base Generacors. As V 2 begins m wn
ducc, it raises che bias on V l thrnugh the l(1m, 
moo i:athrnfo resistor. R 2, .in.I Jccreases 1hc 
place lUrrcnr ut VI . The place potential of VI 
hegins 10 increase, ,rnd che inaensc is rrans• 
lerreJ cu che griJ <>f V2 chrough Cl. V2 there
tore Jraws more phlre current antl ~uts ofT rhe 
wrrent in VI . This cnrire aetion rnkes pl.,tc 
1ns1ancaneously, so chat V2 tlips Imm 11t111•l0n
J11Lfion ro foll -lon<luetion ac once. Of cuursc 
when V2 <l<.>ti comluct, C2 Jischnrgcs rapidly 
through ir unril ir hecome, 111ln-rnn,lult1n,c, 
(m,c more. Sawmmh vnltal(C is obi.1iued fmm 
(" l . Synchro111zing sil(nul mily be ,1pphc.l 111 
rhe _!:n<l ol VI 

Fo r tlr1ven-swecp uper.1tiu11, 1hc griJ uf V 2 
1s biased negacivd)', ;111d a diode is Cl>nncltcd 
m p.irallel with Cl Cl bcgrns ro ,h,1tl(c 
(hrough R ', anJ R I. bu1 1hl <l1fJ<le is scr so 
rhar II conducts ~fore V .! does. When the 
,li0<le lOuJuc1s. C2 rnnnor d1,1rgc further so 11 
,t.,ys at chat potential um1l an mitiaring vo lt
age ot negative polarity is inmiJuceJ on rhe 
);riJ of VI. A p0si1ive signal will be produ,c<l 
~r the plate of VI, anJ chis w,ll be transferred 
ro the griJ of V 2 through U . lt it is of sutfi
cienc ampl11ude. H will cause VJ. ro conduet. 
anJ C2 will discharge 1hrough it. C2 then 
charg<:s up w rhe lc.-vd where che d10Je LOil· 
Jucts. dn,l holds until rhc cim1it is again ini• 
ciaced. A s,nl(le sawroorh lyde is gtmerated lnr 
C11Ch time rhc 111111.mon 1.X.lurs. 

The prnct1c-.1l ri,visions of rhi~ cirlu it are 
much the same .is with rhe urcu11s previou~ly 
JescribeJ. Freque11ly uf rhe ,awtooch i; v.iri
able by proviJ1ng .1 selccti1Jn of c11p,1cimrs for 
C2 an<l by making R3 a variable resiMor. 

1J1 Otber Time-8111e1 
l\lrhough the line.1r rune-base 1s probably 

most useful of all rhe rime-bases , anJ a line-,ir 
time-base gener.11ur 1s u,ually incorpor.ued in 
the carhoJc•niy usullogrnph. other 11m.--ha~es 
lre .ilrcn vJ luuhlc tor specrnl JppliLHiom. 

I. S11111rtiid11l '/'111u•- Rnre 
Applicouon of a s1m•-wave vol1.1ge co one 

p.iir ol Jetlt:t.tll'ln places of che lUtho,lc-r~y tube 
provide• a proportional ,lellernon. Nc-,ir rhc 
,l•ncer !'If dellccr,un where 1hc sinc:-w,wc ch,m,1,1cs 

(mill unc lrnlf-lyd1· m rhe next. 1he p,>rcnmil 
v11n 11rion is 11c-Ul)• li1w~r with rc~pcu co 11mc. 
B>• cxp.111.lin_;:. rlu~ cenrcr purtkm suffiuclllly, 
the rirne-b,1>e m,1y be made r,ranically line.tr. 
Tht'o, hy shdrong the ph~c of 1he s111usoi,fol 
Y1)lr;1ge rhro1111,h l HO clecrrirn1 dc,c,rces, a phe· 
nomenon which nnur~ during ,111y p<.1rrion o( 
rhe $illt'-w.ive pcru,J m:11• be lentercJ on 1h<: 
Mrcen of the l:!lh(,Je-1.1)' rube. 

Srill anuthcr t1•pc of 1,mc,bllsc may be pm
cluced b)' applying rwo sinc-w.1vc volmi;es 
which urc 90 Jegree~ out ol ph:ise. o ue 10 each 
pair of Jc-0ec11on plates. If rhc amplitude, nf 
rhcs.- volmges .tre e4u~l. a ,irrnt.1r 1rnce will he 
produccJ o n rhe ~uecn. The pmenrial ro be 
IIIVl.'Stigated m111• also he appl ieJ ro one pair 
of Jcllcction plates to pro<lu<.'C: renilinear Jc
lleccion, or it m,11• be used to simu\raneously 
modulate che cwo sinc-w3ve vo\t:t,1,1<'s co prtxlu,c 
rJJ1al detlcu,on This poremial m1ghr also he 
,unneneJ ro rhe grid of rhc carhodc-r.1y rube 
t<> produce 1111ens11y mo<lulacion nf the bc.11>1. 

2. Sptrt1I or 1<,,di11I Timt< 11,m·r 
A l0111lrn1:11,011 uf saw1ornh and ~inu~oid.11 

Vt)lcages may b« employed ro gencr111e .1 spir,11 
or r.,di,d rime-b.1se. The circular rimc-hasc " 
pro<luccJ as JcscrihcJ Jh<1vc, anJ th<: s:1wm0th 
volraJ,:C is used co mnclulate the signals pro..lu('. 
ing rhe cirde. The rJ,lius of rhe circle vari,:,s in 
anorJ.in,e with th!: sawtooth voltage, :lnd rhc 
rime-base ,viii restcmblc in form rhe m11in 
sprin~ of II w.,rch. 

T he chief :1Jvnnrngc of rhc urrnl.u ilnd the 
spiral rime-bases o ver rhe line.tr um.--base 1~ 
chat, for J ,1;1vcn size of cathode-ray rube, rhc 
leni,:1h or Jur:1twn ,)f rhc rime-base m,l}' be 
muJc mu,h grt-.11er. The t·ircular 1imc-b:1se is 
,ilm useful 111 rotary m111111n ,rudies where rhc 
qu;rnticy to be 1nvcsrigute,I ,un be plo11e.l ,,~ .1 

function of nngular J>0si11u11. 

Ill/ Marker Cfrrnilt 

1\lany m0Jiricacio11~ ,1nJ rcfinemen11> 111,1y re
~ulr from the cirlllits dc:)tr1lw,l 111 th!: r,rcled
ing >e<.tions. One uf the muH useful i, rhc: 
crrcuit whid1 prcwid.-s rime m.uks on rhc 111111."· 

b:JS<:. These marks may be in the form uf 111• 
tensicy modula11on of the 01rhn<le-rn1• ruhe 
be,un. or shorr puls.-s .1r,1,li..,.I m the ,lcllcuion 
places ( rt<il rhc Silme puir o l clefleu1on pl/ire, 
ro which the lime-base vol rage i, u)nncuc:d /. 

Su,h pulse, arc usu,illy 11bta111eJ fnim an 
cxrremcly sc.iblc U)ulluwr wh11h 1~ s1.1rte,l :.,~ 
the rime-base hegin,, un.l whid1 smps oslillat• 
Ill,!,! before rhe ,Ut('et',l111J,: q •dc nl the 11mc
bas<' begins. Sh.1p1n.t1 tmui1, :ire 11su11lly re
quire,! m form ~h:irp puls<.·~ trnrn the o.sdl lu111r 
output . 
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fig-,re 33. A deloy circ<Jit which is used lo initiate or tri99or o precision-delayed sweep generolor 

Sweep Delay Circuits 

It is possihle ro pruJulC a pulse, the oc,ur-
1enle of whid1 is Jel.tyed a known interval of 
rime from u g1vc11 pulse. in order er, initiace Or 
rrigger a JHc,isi11n-Jcl.1ycd swcc1, circuit. Th,s 
mdy be alwrnpltshed by me.ins of .1 circuic 
~uch as ,, show11 111 Figure _;;. 

The 14rid of V2 is conn,-cce.t to n posicivc 
porenti.tl ch rough RI, and therl•forc V 2 is lOn
,lucting unril rhc ncgacivc ,nitrnrin,14 pulse 1s 
upplicd rhrough CI. This pulse has sutlicienr 
. rn1pltrude co cur ,,ff V2; cap.1eiion C2 anJ C3 
clrnr!(t up through VI and R2. Their charge 
would collet:c ,:xponentially, as has been pre
viously Jiscussed, cxccpr for the wmpensarion 
provided by the fccclback rlm.1u14h Vt C4 and 
the inccgrarin.i.: attion of Ril .ind C;. The l inear 
)awcoorh ourpm is applicd tc> che place of 
Jiode, V•l. 

Pocenciul on the c,tthode o( V 1 is dctcrminc,l 
hy che pmicion nf porcm1011•~cer, R 10. This 
poccnciomerN 1~ ac,ur.11ely wound su that d1t• 
nsiscancc v,11 i.111on bet ween one t:nd nnd the 
1nnvahlc .irm 1s !,near wich respect 10 the pnsi
rinn ul 1h.H .,rm. V 1 w,11 nor condu,t until 

such cime as the s.twrooth porential on the 
p late reaches rhe poumtiol of rhe cnrhoJe. 
Waveforrm nr platl' and <atlrode of V-1 are 
shown in rhc circuit. 

The rioie delay i, me,1IurcJ from the scare of 
the negative inirianng pulse IO the poin t where 
the diode conduces. If the position of R l O 1s 
such char the cathode potential of V4 is low, 
then Vt\ will conducr relarively soon after rhe 
scare of rhe iniciucing pulse. H the c:uhode 
JlOtential rs high, V4 will not ,onducc as s01.111 
;lfc<.-r rhe pulse is applied . 

In prac1icc, n calibracc<l dial cun be auachcd 
10 rhe potenrinmecer, R I 0, and the uucpuc Jel,1y 
read d,recdy from ic. The dcl.1ycd output pulM: 
lrom this drcuir may be ust-d ro initiate a 
linear rime-base generator, chus varying the 
~rsrt of thc cime-base wirh respect ro rhe initi-
11ting pulse. Time intervals between iovesri
gaced pulses may be measured by varying the 
delay co bring each pulse t0 the srtme po,01 vu 
rhe cirn .. -base, and sub1rani11,r.: 1hc Jial readings 
1)br:uned thcreby. Acc:uruq• of measurements 
m.1y be limited co rhe ac,ur,1ly with whi(h RIO 
is wound. 

NOTICE 
No l1abiliry is :is,umed wirh tt'(llL'<I ro rl1,· use 11/ liru111 ,md rullt' inforinar,011 rnor.,inc.1 ,o tlm 

111:1011.1I. 
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TYPE 164-E 

CATHODE-RAY OSCILLOGRAPH 

FUNCTION 
The Type J 6,1-6 Carho<le-rny Oscillograph 

is a small. comp.ic1 instrument for general
purpose work in tlw l.,boramry or fie!J, or 
for r,1dio servicin,i: dury. In its Jesign, em
phasis has lx,en placeJ upon combining sim
plicif)• ,inJ pom1bili1y with u11li1y. J\n iJeal 
balance of these three has been :tn:omplisheJ. 
none having been sauifiwd ur the: expen~e of 
another. 

DESCRIPTION 

Cathode-ray Tube 
Th<: Type 3J\P-A Cathode-ray Tube is used 

in rhe Type 16-1-E. This rube has a 3-inch 
screen diameter, high Jcllection sensitivity, 
and i; c;ii,able ,if pmJucin.i: a bright, finely 
focused trace even with rhc ust: uf a medium 
nccclerJting po1emial anJ unb.tlanccJ Jeflec-
1ion. 11 is av,1il.ihlc w11h eirhcr 1he medium
persistence green PI screen for visual obser
vation, or the short-pcrs,stencc blue Pl I ~nt-en 
lnr phmographic recording. 

The emire :,.<Ctlcrnting porcnrial is applu:J 
prior to Jctl.:ction of the beam. The Jefleuion 
ph1rcs average ar ground pmcnriul. 

Vertical Deflection 
Signab may be Jppli1:J m the vertical dc

nec1ion places by either of two methods: ( I ) 
they may be connected to venic-al input termi
m,ls on the fronr panel which are capacitively 

26 

• Small, portable, for general
purpose Jury 

0 Signals ,n:iy be connected ro 
dc:flc--ccion plates either di
rectly or through amrtifiers 

• Venical .implili~r respons~ 
at fu ll g.,in within ± 2()<, 
fmm 5 to I 00,000 cyclc:s per 
second 

• l<lenrical ,tmplifiers for ver
tical and horizontal dctlecrinn 

• Renirrenr Swt'eps from I 5 
m 30,000 cycles per second 

0 Recurn-rran: blanking 

• Sine-wave cesc signal ompur 

couph:d 10 rhe :npm of the vertical amplifier, 
or ( 1) they may be conneueJ m 1he terminal 
board at the rear of che instrument which pro• 
vides direet coupling 10 che ,lcflenion plates. 

Normally, signals are applied rhrough the 
vertical amplihcr. Those, however. which have 
sufficient amplitude thar they do not require 
amplification, or those containing d-c compo· 
nenrs may be connected to 1he terminal b!rJrd 
at the rear. 

The frequ~ncy response charac1eriscic of the 
vercieJI amplitiN at full i;:ain is uniform within 
:t: 207, from S to I 00,000 cycles per second. 

COMMON 

HORIZON TAL I 
PLATE 

' \ 

VERTICAL 
PLATE 

I 
I 

HORIZONTAL- .__ ____ ...,VERTICAL 
CI RCUIT CI RCUIT 

Figure I . hrmina/s on the bad, of the Type 
164-E where denection plates and amp/ilier 
circuits are available wilhoul removing the 
instrument lrom its cobinet 
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Horizontal Deflection 
The horizoncal detfoction plates are acccs• 

sible by the same me.1ns JS :ire che ,•ertical 
places. The charactensrns of che h?rizonc,11 
,leffeaion C1rcu11s are ,Jentital 10 chose useJ 
for vertical Jellemon. This feature is espe
tia.lly valu11ble for me:1surement of phJse shifcs 
m ex1ern.1l circuits. 

Positioning 
The tr .1cc on the ,ueen of the CJ tho.le-ray 

tllbc nrny be movt•d to uny porcion of t he 
screen by means of vcnirnl and horizoncal 
pos,rionmg concrols on the from panel Four 
,nchcs of posmoning .He o.vail.1ble both hon• 
tonrally and ver1ic-.11ly. It 1s possible ll) rec.tin 
the pornioninl,: le-,uure even when .. onnec11O11s 
.1re made tu Jenec1ion pl,ucs through the rear 
1ermrnal h.)jrd by obsen 1ng terr.1111 prernu-
111ms. I Rcler to the M.mh-April, 19 •6. 1)sut· 
n( the Du l\10111 Osc,lln,1,1r.,pher for .i .. omplete 
di~cuss,011 uf ,onneuion, w the Jeflenion 
plates.) 

l inear Time-Base 
The ume-basc generator futn1)hes .1 recur

rem sa"' 100th voltage, the frl-quency of wluch 
,s variable from 15 10 30,000 qde~ per scc
onJ. Thi~ voltlgc can be cuune,ceJ b)' means 
1,f :l horizonrnl mput ,witch 10 the mput of 
the honzont.if amplifier, pruJucing a hori
toncaJ Jdlecuon, or swt-cf>, which is linear 
w,rh rcspcu 10 time. Direttioo of sweep on 
1he C-dlh(ll.le-rny 111be >ll ccn is from left ro 
11ght. 

OJ 000 11V 10• 

rflll.OUCICT-C1Q.{'J ,Cf' £((.o,rtO 

Fi9u,e 2 . Frequency-response clto,ocle,/slics of 

1/te Typo 164-E 

Rerurn-rra<e hlJnkin,!: is ,nduJeJ to make 
mv1s,ble 1he rap,J righ1-10-lefr travel of 1he 
swc:ep, anJ 10 el,miniltC tonlus,on of rhe p.11-
t<'rn which might result without blanking . 

Synchronization of the Time-Base 
The frt:qucnq of the 11mc-hase genenuor 

may be s)'nchronlleJ from cuber an internal 
or an exu:rn.11 signal. The mcernal synchro
nizing sigm1l 1s obrarned frl.lm chc vertical 
nmplifier: an external sign.ii may be connected 
10 a synchronizing terminal on rhe fruut panel. 

Test Signal 
A ,mC·\\Jve volt.ige of 6 rms volts nmpl i

cude ac ll\•wcr-lmc frcqucnly ,s av11i l.1blc at 
an uu1pu1 rcrminJI on the front panel h is 
valuable for U}C a,, n 1es1 signal in many 
uuublc-shooung appliau,ons. or it may be u~d 
JS an external S) nchroniltng signal to syn
,hronize the 11mc-bJSC generator ac powcr,liuc 

fn-quency. 

S P E C I F I C A T I ON S 
t'oc tiu it.lt-• r n) •ruhl ... T) I)~ :t ,\ 1'-A, .-J.,,·1 r-o-

t.lfltlC tube with t W(, Crt_\,. tl4•lltet lun plat tt~. 

<lr,M·ntcll with ucceh•r11tl111. v11Le11liul n[ 

1. too volts: t1elle<·lic111 111111,•s U.V<'rtll.t<.' ul 
14ro11n1l llOlenllal. 

\ erfltt:•I l h •Ut-,•t fou 11, llt~4"1 h•n l•'Ul' lr)r uC 

""' 111or, lhan ti.~ r111M ,111t / •11•' h wllll n111-
111111,,,. ;,t full i,:aln, 3U lltl~ \Oltl' / lndl :!:~ti' , 
With 111,•,;.•1 ,•u11111·cllu11 LO dollc<•lhlll plat,,,,_ 
l'111l1'1tortl'1I <lt-ll~cllon wllh a111pllll~r, I 

lw.•ht·:-i. SinusHldul tr, 011u('nc:y r••~1u•u~,- nt 

full nm1•llller 1.;1ln 11111f.,rm within ~o•; 
l rom :; to 1110,11110 e)',-1.,.~ t>••r s,·co11u. lnp111 
lrnp,•111111,•,• 111 :\lllf>llller uC I mt.'i;<•hm In 
ltll!"lLlltJI \• Ith ◄0 µ.,.(. 

florb,t•Hfu l U ~ tle c•flou Dt!f10c·tlon 1•1 0.t'tor 
of not murP lha11 II 116 , 111s voll / l11ch whh 
orn11liller at Cull i:1dn. 311 rms vol\~ trwh 
::!(tV,. wilh direct l'(HHH•ctlon tu dt.lflu,·tluu 
plates. l'11<1l~tnne,1 <lcllt•c·t ion "Ith ,11,111II

Httr, 4 lw.•heK. ~lnu"!uldnl r,•,10\ll'h~> rc~1,ot1:h., 

nt fu l l 1111111llcle1· i;t1lt1 1111trorm wlthl11 ~o••o 

(.' u tnlog , n. .•. , ··~ , ... 

r, t.>tH :, to I 110,0110 t') c·14•:t 1u-r ~('1°nrul lup ut 

111111, 11:1111·"' Lu a1111,llll,•r or ~00,000 oh m,, In 
1111rall.,I 111lh 10 µ.i,r. 

1, l ut•ur ·rto ... - ltUJICt' r•11{1\ ltle~ rC('Urn,ul 
"''' t·1·11.-t 1111ot 111 uouNly \tarl.llJll' io rro<111e11c-y 
tro1n J:i to !lo.uuu t·.)t~h·~ 1>t"r ~t-cond. lAue
Hll> \\'II hl11 ;I •, al I~ •·ych.-><. Ulrt'Cllon of 
"" ,., r• r, 11111 I..Ct tu rli.:-tn. rli,:-hl-lo•krt re
\ uru li:tt.·,~ hl,ud<••d nut ~Vlll\hru11l:6l\tlnn 

r,•11111 ..i11w1· th,• ""'th-nl clt;ll,•<'tlo11 sl1111ul 
•Jr fl'o1n ,,,t,"'·01111)' t·unu,•t'lt•d 8(g-ual uf 0.2 

rm~ v111l :111111ll1111h·. 
l' n-ntir 11oi:ou rt••· °l')JII• ltd - I•: Is a\ulluhl~ 

f.,, u11t•rali11n Croin cilhe1 1 IG ,·olt or no 
\'tilt 1,nw,•r, \\ hlc•hf"vt"r J:,,,,. ~,H•t•llted. Po\ver 

Jiu,• r,-.,,,u .. 111·)' 411-60 •'Yi.'IPII: power con
lt\llllptlon. r~o \\'lllts. fu~~ prnl14c•tlun. 1/~ 
Hl1'1)t1 rt:'. 

e•h , Nlc·n I {,. h n rut• fr rl,- f h · ili:- J n~tru1nt:nt 

hull .. l·•l In lll•·l,11 tahl11,H 11111\ld,•u whh t·ur
•~iHt.:' h ;111tfh Uv, 1·:111 1ll11u•t1.'-'l011:.. 11-t,J X,. 
1111•1<: hll , i ;, , 1r,u (\\ldth) ~ 1:1-1!1/lllu 

l((,11Hh), \\ 1•l1,:l11, 22 11,s . 

l h t J11 l 1 r l1•t lo n 

111111 
I Oti~, 
1111,~ 
111G; 

I tl 1-1•: 
I G t-1•: 
I G 1-1•: 
11;1 ••: 

115 
!!!10 
1 If• 
!!:<11 

vult , 
, ull , 
• oil , 
vol1 1 

H•••iO 4•~1· l1!- , \\ilh T)JH' 3 ..-\1'1 - \ t'nll1ru1, . ... r;,, 'rttl1c. 

IU-tlll ,·.•·•·••·l', \\1111 1'>1•<' 3.\1'1· \ \'11lh111l1••1a) 'l'Ubl!. 
111-1:11 < q•I,,,... \\Ith 1') 111• 3.\ I 'I I - \ I ';II""'"' IIIY 'rube 
111-1111 1·.\l•I••~. with 1') 111• 1,\1'1 I \ l'alh.,,t,, . 1•11> 'l'Ullt• 

c .. ,, .. 
\\'o rd 

Y .\TOP 
YA1'l'U 
\" ,\ 1' llY 
Y \ 'l'Y lt 
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TYPE 208-B 

CATHODE-RAY OSCILLOGRAPH 

FUNCTION 
The Type 20S-B Ca1h0cle-rny Oscillograph 

is an instrumcm unusually qualified for gcn
erol-purpose laborntory work, or for most ap
plications where qualitative ~s well as quanci
corive clata is 10 be collected. It has exrremely 
sensmve verticol dctlcuion, for .1mplific:11ion 
of signals even from de-vices which produce 
very small poccnuals. Ir hus cxcelknc re~pons~ 
co low-frt,quency signals. so chat ir muy bc used 
in conjunction with a square-wave gcncramr in 
testing low-frcqucnq• 1rnnsmission characccris
cics of circuits, or with many 1ypc·s of 1rons
ducers in sruJying low-frequenq• phcnomcru 
such as pressure V3ri:11ions and m('Chunical mo
tions. 

DESCRIPTION 

71J 

• H igh-sensirivity vertical deOec
rion-0.01 rms vole/ inch 

• Frequency response of vertical 
amplifier Jniform within lQ'i''c, 
from 2 to l 00,000 cycles per 
second 

• Recurrent sweeps from 2 ro 
50,000 cycles per second 

• Deflenior. places available for 
Jirecr connections 

• Sinusoilbl cesr-sign:il ourput 

the vertirnl amplifier. or 1) through terminals 
at the renr of the inscrumcnr which :1.rt- dirc:Cd}' 
connected 10 these plates. Signnls which do noc 
require amplifirncion, or which rnncain fre
quency componencs beyond the respon~e limits 
of the 11mplificr. mar be connected at the rt•ar 
terminals. The sinusoid.-! frequency response 
charncrcriscic of 1hc amplillcr is uniform within 
l w·~ from 2 co I 00,000 tydcs per sewnd, ,mt! 
within 50% to _,25,000 tydcs pt-r sernnd. 

An undistorted Jcller11on equivalern co more 
than 2-1 /2 t imes full-screen mJy be obtained 
using the amplitier. Thi~ mt-ans thac a p,111crn 
may be greadr expanded if ne.:e,s.iry in orJcr 
to carefully study some Jemil which would not 
otherwist- be visible. 

Horizontal Deflection 
External ~ignals may be connected to the 

horizontal dtflccrion plate~ I ) through a ter
minal on the fronr panel which is c1pacirivdy 
connccceJ 10 the hurizonc:11 amplifier, or 2 1 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

'I YPE lOH-U (.ATHODE-RAY O (.ILLOGRAPH 

through a p,1i1 of terminal, at the re.tr which 

Jre direuly connected H> these pl,11es. Sinu
soidal frequency respon~e of the amplifier is 

uniform "uhan I 0'"1 from 2 m I 00,000 l)'des 
per second. ,ind wichin :;w; 10 250,000 cycles 
per second. Horizontal Jeflections may also be 
expanded 10 the equivalent of 2-1/ 2 timc::s full
screen in order to assist an the stud)' of pauern 

detJil. 
Sawtooth potential from the cimc-ba)e JJ,en

c::rMor muy he tonncncd in)tcad of an external 

siAnal to proJuce a Jclfoction which is linear 

"uh resp«t 10 ume. 

Linear Time-Base 
The sweep generator in the Type 201!-B fur

nishes recurrcm sweep~ which arc vari:ihle in 

frt"quenq• from 2 to 50,000 l)'cles per ,,-cond. 

Synchronization of Time-Base 
The frt"quenly of the ,weep gcnerawr may 

he synchronizeJ from I ) the vertical dellec

tion signal, 2) a pQ\\Cr-lanc frequency voltage, 
or 3) an ex1eri,ally connC(tcJ signal. The first 

two are oht:1111cJ internally from the circuits 
uf the Type 20/l-B. Synlhronization w,11 be 
ohmined from the positive polarity only. 

Test Signal 
A sinusoiJJI volt.ige of power-1,ne Jrcquency 

and 2.8 rms voles ampl11uJe ,s ava,lable at a 

terminal on the front panel. Jt is useful as a 
test ~ignal in tracing some crouble in ., circuit. 

h ,s also usdul as a means of proJucing a sinu
so,Jal Jellecuon either vertically or hori2on-
1ally on chc cathode-rai cube. 

Positioning 
By means of controls on the panel, a p.mern 

on the cachode-rai• tube may be movcJ both 

vertically ,ind horizomally much more than the 
J,ameter of che screen it~clf in orJcr co take 
full adv:1nc,1ge of the maximum deflection 
which the amplifiers provide. The amplitude 
of a signal may be gre.11ly expandcJ b)' the 

amplifiers, and the poi,iuon of the pauern may 
be .1Jjustc,I ~o chat any pc.,rcion occupies the 

center of the sncen. t.linute details m.1y be 
~ru<lied by this methoJ. 

Servicing Applications 
The Du Mont T)·pc 201!-B Citho..le-ray Oscil

loi;iraph has become the mosc popular osc,llo-

Fi9u,e 2. Response of the ve,1/caf amplifier of 

lhe Type 208-8 lo a square-wave of 10,000 

eye/es per second ( lop) and 5 cycles per 

s,,con,I (bollom) 

gr,1ph in the hclJ ol rad,o sen ,cing. It ,s p:ir

ticul.,rly outstanding in the held of 1elcvis,on. 

The Type 208-D is nn absolute nL-cessicy for the 
\tage-by-su,i:e 3lignment of che ,,ideo IF stages 

of J television re<uver. The sensuiv11y of its 
vermJI anJ horizontal ampl,lier~ perm11s an 

IF rl~pnm;e lurvc from a SlllJJ,lc singe co be cx

J>:tndcd ro full st.,lc. Telcvi~ion manu fac1urer~ 
bl by Du Monr urilize the T1•1,e 208-B on their 

1uoJuuion line tor che al,gnmcnr of boch the 

v,Jeo and sound 11' stages. Photographs of such 
appl ic,uioins are shown on the next page. 
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DU MONT CATALOG 

SPECIFICATIONS 

Cnth udc-r ny 'l'ube-Typc 6LP·A Cathode
ray 'l'ubl' wllh fom· froc <1cnectio11 plall's. 
Accelerating polenllal, 1400 volts overnll. 

Vertlcnl l)o;t11•c llo11 - DefleNion l•'ncwr 
not more lhnn 0.0l rms volt/ hwh wllh 
ampllfler at full g-n.in; 21 rms ,•olt></ lnch 
::::20%, cllrel"t to plates. Sinusoidal fro• 
quen,•y rc•sponsc or an1pliflt->r unlfortu 
Within JO % Crom 2 t<) 100,000 ,·ycl••~ Pl'I" 

i<econd, and within o0% to 325,000 cps. 
Response same for all allenuntor settings. 
lnput lmpednnce to amplifier, i mi;gohms 
pa r a lleled by 30 µµf , 

H urhion rnl Dl'tlt•c tlon-Deflcctlon Factor 
not more than 0.5 1·1111,1 volt/ l 11ch wllh am• 
pliflor al full gain;~~ ,·n,s volls/ l11ch ::::20% 
direct to 1>lates. Sinusoidal frequency re
!lponse of amplifier u n iform within 10% 
from 2 to J 00,000 c11s, and wllhl n 60 % tu 

C uCnlog TYJIC 
N'o . No, 

2;;0,000 cps. Responsl' same for itl l attenu
ation nosltions. Input impechince to arnpli
ller, 6 megohms para llttled t;y 25 µµf. 

J.,Jnenr Thne-nnHe - .Recurrent sweeps 
varlnlile In frcquen~y from 2 to 50,000 
cycles per second. Sweep linearity within 
r,% nl 15 cycles. Sweep cllrcclion, lefl to 
right. Synchronization Ct-nm pusltlve sfg. 
nn I or 0.1 volt amplitude, 

J'owcr Snurcc-Tyne 20~-n Is cesl~'lle(I 
to 01wralc from a 40-GO cycle power line 
nt 115 or 230 volts, whlt•hcvt•r is specified. 
Power consurnpllon, 90 wnlt1,; ruse protec
tion, J.fi n mperell. 

T'hy,clcn I C h nructerlstlc><- Instrument 
hOU:<l"d in nwtnl cabinet ()l"O\O(ded w(th Cl\1'· 
ryfng hanclle. Ove,·all cllmen11lons, 14-1/ 2" 
(h!'i!,Cht) x 8-7/ b" (wlflth) x 20-1 / I" (dcplh). 
Weight, 54 II.,s. 

Dt_•fiit•rl s•tlun 
Oode
\\'ord 

1146 208-B Catholil' •l"HY ONC!lloi::-raph, for opttrntio11 f.-0111 I lli vnlts, 

11 47 ~08-U 
ll48 20b-U 

1140 20S-B 

1150 208-H 

ll51 208-B 

40-60 cyrlt•s; with :,LI'lA CnlllOdtt-rn)• Tubt• ........... . 
Hamc as :d,o,·,•, for ooeratlnn from 230 voll><, 40-G0 cycles. 
Same ns aliove, ro,· or,P ratlon from 1 lli ,·ol ts, 40-60 cycles; 

wllh 5LPI lA Cathode-ray Tuhe ............... . ....... . 
~n.me a11 above. for opern.tlon from 230 volts. 40-G0 ryt•les; 

with fiLPJIA L'nlhotlc-rny 1'uhe ....................... . 
l-nme us above, fot· opera lion from J 1:; volts, 10-(i(J cycles: 

with 5LP7A Cathode-ray Tube ..•. , .. , .. , ... . .......... . 
Same ns nhove, for op~ratlon from 230 volts, 40-llO cycle~; 

wllh 5Ll'7A Cathone-ray Tube . ... . ........... , .... , .. , , 

YEEGD 
YEELJ 

Y I,:I,;MK 

\' fi:l•:Hl' 

YAKCt,; 

YAKPCJ 

Figure 3. The Type 208-8 Cathode-ray Oscil/ograph in use in the testing of television circuits at 
our own lndory 
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TYPE 224-A 

CATHODE - RAY OSCILLOGRAPH 

• Vertical .,mplilier response uni
form wichin wr, from 10 
cycles per second to 2 mega
cycles per :.econd ,u all .ucenu
.1tor scuings 

• Input probl: for vertical am
plifier 

• 13alanccd t.ktleccioa c'•rcugh 
horizonul and v~rt ical ampli
fiers 

• Connccn,m of bal.tnCl.J or un
b,tbnccd signals direct t0 de-
1\eccion pl.ncs 

• I mcnsiry moJu1ac;on from ex
ternal sign.ii 

FUNCTION 
The ·rypc 21.;- A i, .1 vers.,rilc. ~m.111-s,le 

o><.illoi;:mph designed lor the inve,t1~,Hion uf 
pulses and ,1,Anah wluch cont.1,n high fre
quency component:,. A variety of ,npur si,AnJI 

rnnneu1ons 1s po~s1hlt.• to terminals wh1d1 are 
.111 l0<.,11cJ un rhe front panel. Cirwits are 
in,orpor:11cJ whkh urJinarily are w,cJ only 1n 

l.uger, more expensive Ol.ollo.i;raphs. Jr is val
uable becau,~ of 11, size as ,1 port.ible te>1 
instrumcn1. 

DESCRIPTION 

Cathode-ray Tube 
The T,pe 3GP-A G1hoJe-ray Tube is meJ 

in the Type 22•i-A Acceleratin.A poten1ial is 
.1pplieJ prior 10 Jel1C(t10n of rhc beam: deflec

rion plarcs ure at gmunJ potcn11al. It is there
fore possible 10 tC>nneu external ~ii,;n,ils which 

are at ground poremml direct!>• m rhe deflec
rion pl.ues. This ml>e produces .,n extremely 

small spm size unJ, at this accelemtin.it poten

tial, furnishes an ideal compromise between 
pattern briihmcss and deflection sensitivity. 

A magneuc shield is provided to shield the 
cathode-ray tube from rhe effect~ of external 
magnetic fields sulh as may be found nl-ar 
transformers, welding equipment, gencr:ttors, 

CIC. 

-· 

.. 1 -
t · 

. - t 
t f t 
I t i 
• ~:1" 

Vertical Deflection 

d!I 

"1.c;nal~ may he Jppl11:,l to the ,cnu .• 11 Jc
llccuon pl.11cs I I J thrm1,.:h input tcrminJls 

which Jre c.1pau11vcly conncttcd It> rhe verti
cal ampl1her. (}.) rhmuHh ,1 probe ,111J 1:o

uxi11I leaJ wh1lh arc wnncucd tu the vermal 
.1mpl1lier. or I , ) 1hrou1-1h terminal, on rhc 

p.inel "h1d1 Jre J1 reuly wnnccccJ m the Je
tlcction pl.11"' Either b.11,intcd or un"-ilanle,I 
signals wh1d1 Jo nm require ampld1cauon or 
which ..onr,110 lrequenly lOITlponenr~ ou1S1dc 

rhc response limits of the amplifier mJy be 
<lirl-ctly connl't.tcd co the Jellc<.11on pl,11c~. The 
ampl1her lurn1shes balJn<l·,I output m 1he Je

llccuon pl.uc,. sinusnid.1! lrcquenc> rc~pon,c is 

Figu,e I . F,equency-, esponse cl,a,acte,islics of 

the Type 224-A 
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LJU J\10 'I LA !'ALO(, 

Figure 2. Re,ponse of 1/te verricol omplilie, ol 

llte Typo 224-A lo squoro-wove signals. Top 

oscillogram, SO cyclo, p e, second; bottom 

oscil/09 ,om, 100,000 cycles per second 

unilorm "11hrn 1(1', Imm 20 qdt"' per M~l • 
11nJ ro 1 mci,;.,q·dc, r>er ,econJ tor Jny semn~ 

ul rhe ~11cnuat0r ,111d J,:,1111 lontrnb. A fre

quenlY•ltlmpensJrcJ .11rcnuaror and J low-im

peJ.;n<e J,:.un rnntrol MC uscJ 
The probe is use.I rn 11ppl,car1on, "here a 

,h,elJcJ "i,;nal ,nput " nccesS.tr) . \"v'hcn use.I. 

11 ,nrrodule, 1. 1 .urcnuation uf chc ~1gn.d . 

. rnJ nunimizcs l.ip,1u11vc lnJJini,; 11f h1>:h fre

qut'nc ie,. \'<fhcn nor 111 u,e;,, ir m.1y he kt"pt 

inside th< remov.ihlc from pJncl conr 

Horizontal Deflection 
~iJ,:n,11:, ma} be .1pplit·d m the;, hunwm.il dc

lle;,l11011 p!Jtc, < l I chrou~h mput terminals 

whid1 ..re l.ipac11ivd)· tonnC<ll'd 111 the hnri• 

1.onr.2! .1mpl1h..:r, or ( 2 I thrnu,.;h r.:-rminJls 

"h1ch .1rc Jcrectly wnncucJ m the- Jcflcuion 

pl~tt·s. E11her halnn<cd ur unhal,tt1lt·J \l).\Oal, 
wh1d1 Ju nm require ;1mplihca11o n or \\h1d1 

wntJm frequency wm~,cmencs o ut~1Je the rt'• 

\pon,c limns ol the honwnral amphher may 

be J,rcctly lOnneneJ to the deflemon plates. 

The amplifier furni~hes b,ilanced output co the 

deflcuion plates; sinu;oiddl frcqucnt1• respons~ 

31 

is uniform \\1thin ,O') lrnm Ill tu IUll,000 

l ycles per St'-unJ di an)' ,emng of tloc drrt,nu

,uor ,md i::un control~. A lrl'<luenq•-compcn· 

;a<ed artcnu.1tor .1nd ,1 low-1mpe,l.mlc ).\,11n 

<<>nrrol are cmplored in this amploher a, "ell 
,is 111 rhe vcrtll,ll Jcflernon amplifier. 

Oucpur voh.1,1;e from chc linear 11me;,-h."•' 

generator m.1)' bt, conn«teJ by ml-am of J 

;witch 10 pro..luce horizont.ll detlc<11on. or 

,weep. "hich is linear "11h respect m time. 

Linear Time-Base 
The 1ime-b.1se ~ener.tr(1r furnishes rec.urrcnt 

s,rn toorh volt.ige. the frc-quency of which m11) 

1->(, vaned from I~ to \ 0,000 cycle\ per ~eu,nJ. 

The ..lircn,on of sw,~p wluch ir produces on 

che cachoJc-r.1y rube, is from lefr w ro.i.;hr 

Synchronization of the Time-Base 
The frcqucn<y of rhc time--base may be S)'n • 

thron1zed from ( I ) ,lll internal sign~! wl11d1 

i~ obrnincd from the vcnitJI amplifier. ( 2 J an 

external s,,.;nal which Old)' be ,onnarc,I to the 

,ynchroniz,ng rt·rmmal on rhe p.mel, or t \ 1 

.1 po"'er-1,ne frequency \'Olr.1ge obtaonc..l fro m 

the power rran,forrncr ul tht· instrument. J\ 
switch selects .iny one 111 rhc three. Eirhc-r 

pol.iriry of ;1J,:n.1l will symhwniic the ~weep. 

Intensity Modulation 
External )1gnals mar he ~ppl1eJ (11 the 11rid 

uf the catho<lc-ruy mhe through ., rerminal 

provided on rhc panel. Po~itive polimcy 111pu1 

increases beam intcnsit)•; negam•e pol.1nrr Je

crea= inteO)lf)'. 

Positioning 
The pauern mny he movcJ 10 ,my portion 

of rhe c,uhodc-ray rube, ,trten by mean• vi 

1.ontrols on the front panel. Three ,mh~ of 

ll0Si1ion1ng are ;1v.1ilable both vemcally an,I 

horizontally. Posiuonrng 1s ava1l;1ble at all 

cimes, even when c0nneu1om .ire made Jirculy 

m dellccrion plate,, prov1deJ thar high-im

pt.-dance or t.lp,lci rive mupl1n1-t is emplo)cJ bl:
rwt>en rhc si1-tn.1l source .1nd rhe Jetlernon plare 

terminals. 

Test Signal 
A sine-wave voltage .u power line frequenq• 

and 1.~ rm~ volts ,1mplitudc 1s :1\'a1lahlc .it an 

vurpur terminal on the front panel. It 1s val

u.1ble as a test signal for many trou hie-shoot• 

ins applications. 
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TYPI: 1.!.1-A CATHODE-RAY OSULLUG l<APII 

SPECIFICATIONS 
f ntltu11t•-ruy ' l 'u h t• T,·p .. :u:i-.. \ ,--.t.,,1 t1·0-

f.! lllli<• tub,,\\ Ith fn11r frt•t' <l(1 11t•t•tln11 pl:q.,, ..... 
n,w,·nt,•d wilh at•1•••h 1·Hllu14 po1entlnl of 
lOOII VOil:..: d••f11•,•flut1 plhlP~ n.,•1•r:,~,1 ut 
i:.rounfl JH)t••utlal. 

l't"r• ll'UI U t_•fle<•flo11- neth•«'lif111 l.111H•t1•r (1( 

not ,nurc• thnn U.t ,·,u~ \'Oll / illt'h tltrnu~h 
ampJilitlr1 U.·1 rnis. vnlt/ i1u:h thruuJ.th tn·c1hc 
11nrl il111pl1Ut1r, Ufltl :?il I"m:,; \7011~ / lnl'h ~2u,·o 
dirt.••·t lH ch'flttt•t luu s;IHll'!". l!ntll!-..lOrted ch•• 
11,·,' t lon whll t\mplith·r, 5 int'llt.•:-( 1naxi1nuu,. 
Slnu~o(tlal f1·, ... 11n,•tH'\' .,, ... ~pqn~~ •lf n1111,ltfl,•r 
u1dfn1·u1 wilhtn !(Ot,. r1·n1n 20 t•yt•les pr•r 
xec·nrul to:.! u1t.--a.;~tt·)t·l11~ lJ(◄ r spc•o1HI. 1npnl 
lllltH1 thlll"-~t 1 • lu Hnlplltt,•r. :! 1nPgt1l1111~ in r,ar• 
olh·I "Ith :ict µ.,,,._f; t,~ JH'nltt>, J u1CJ;,=:tth1n h1 
1rnralh•I with ~II µµf; rlir<-<·t u, <lt·llt•<'lhm 
l)llHt.•~. 10 OH•,Kt}hlll~ ln ,,arallt.""l with :!O ~u.f. 
!ha1:111t·•, 1l ,·c,11u~etl1111), n1ul fi rru~gnlun~ tn 
1,aralh•I ,dlh :?fi ,1.µ( (unbnlane~d c·onn~e· 
lion>. 

llurl~uucnl Ue1t<'t• Cltlu-Jlf•llt'~'tiuu F':tl'lt•r 
1oC 11,,1 1111,r<' limn o,; rm~ w•lt / lnrh tl1rrot11!h 
~u1111l lt\~r. a,ut !!~ nn~ vol tM / 11wh ~:!0'~ 
cl)r,•t'1 tn (lpll1•t·tlnn ltl;itflH l~ndl~tnl'l ♦•cl <l~• 
ll•~c•tlnn ,, llh :i1t1pl1U,1 1•, I int'he~ 1Hwxl1t1111u. 

~lttu~ohlH I (1·, •q\1t1tl4.')- 1·1.•:--1"-"':,,t:t' u( a1t1pllHP1' 
1111Hu1•111 \\llhl11 ao•; froo1t1 10 11, 1110,1100 
•·s,·1••:,.; ) ►1'1" :-t•~t•ilt1tl , l 11p\l l frnp,•tl:tllPP ; In 
•11n1,Ull1•l'. ~ 111t•$4ftht11.-.; tu p:i1·:i11,1 1 \\'ti h :w 

f 'n to - 'r.,,u .. • 

pµf,, dlt•.,<·1 lo d1•ll,••' l l••ll pl~• I••~, 1 II IH••µ,•dHll:--. 
lu 1wr•:iflt•I \\ Ith 20 w,f. (h:1la11,•t•tl f'ftlllh••• 
l(uu), tHul tt t1111guhtUN 111 Pltl'l\ll1•I \\ ith :.!:-1 
µµ.(. tuul>ula1a•tttl t·111111t1t•llou). 

J#l,u•nr 'l'l u H•-Un ,,w - P1•ovld 11 !-' n .•t•u1Te11t 
SWt>t•J)~ whlt'h umy IH_• Val'i••tl 1n fr,\qu,•nt.·Y 
rr11JH 1:i ln :io.lHIO 1•yplt•t- th•t' ~1'•'01\(]. l .. lut~
aril,r of H\VPt:1' wilhl11 fit.,. at 15 <:Yt'le~. 
s,veen dlrl'1°11tu11 1,1rt tu l'i~hL :--:yn,•hrH til• 
Y+n.llon (1'0111 v~r·1 lt•:1 I ~,~nul. O.:! \ 1H·h••s \ ,, ,,. 
llt·u 1 dt..•ll1-1el1un: (t'u111 •--X t t'rna l ~h:11H 1, o,r, 
,·ooll 1,i-al< amplltu(l1•: 01' poo\\'Pl'· l l1H· II'•·· 
(IUt•ru·y V'ill:t~•· inH• f'nllll}' nhUti11...-1l. 

l ut~u,-1•., '\lotlulnHou I:'. vt♦ lts f'PHk H t H • 

olrt u,lf• provltl,•s !',::I I h,f:u·to1·~ n1otl u la.l 1011, 
1•n~hh•t1 Input l11c·1•pn:,1t•s lntt·n~ley: l14'~:l• 

ttv ... :,,:;i~nnl ,1t••1 rtta:--t'!", F'1' Pq U1•ru.,y n":lll'•O.!'-tt' 
uul(,1rn1 Wl\hit1 :?Or; fr,ittl :10 , •. , ;•l.,.•t-. to :t 
1nt'.f,!a•·y~l••fl JH' I' !-°t't'nnfl . 

P•n,1er ~ou r••••- ' l'Yl•i" :!!! I • A I~ dt"':-.iJ,!n4•cl Ht 
tl flt"l'llll• (r,itH I\ J)11\\"t•t'-ll1u• 11f ll:"1 rtnt.- \'111'" 
.nr11I (J'(''t\lt>tH·.v (•f fiO•liO t•)'f•l,1:-:;. l 'n\V1'1' ,•nu• 
Rllll\ptlnn. 1idl w:11t~; f\l~•· lll'nl1 1,•tlun, ., 

f ' h , •,-J,•ul ( 0 hJ1r,,t1 t ,1 rf ~ tlt.•1' lf1:o;i;tr\.llllt•111 
hou,i,::,~rt iu IHPt:~I t•ablrH•l nru, irl•111 with •·:u· • 
ryl11J,t" h;11Hll1 1 :inti 111·ntet..·the f1·nul 1,.•o,t•11, 

UVf"l':11I rli1UPll!<1nu~. 1,, 1 ," lhvl~hl) X s a l >.H 
l\\l1lllat i. l;\ - 1/ l!" ((il•p(hl. \\'1•ii:ht, l\t Jl,s. 

1,,a: ' ... , ... IJ4•11u-rJ1ttlon 
<'ocle 
\-\ ' orel 

11:,1 ;!:! I .,\ 

l:!U~ :!:!t ,\ 

~ athutl•• • l'H~ ux,•ill1,,1,:.1'aph fur 115 \1.JL r,0 - 1)0 •' ) \'IP,-i:, with T) JH• 
:tc: l 'L\ t'nthut.lt•·n1, 'l'ul•l' . . . .. , ... . ... . ... . .... . . 

:-,;an1(· as ,lH•\••. with 'J'YIH-' ~( ~J'l I .. \ ••Hth•••J•·• rn} Toh., 
YA I Hi, 
L \ Lt'A 

33 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

TYPE 241 

CATHODE-RAY OSCILLOGRAPH 

FUNCTION 
The Type 24 l CathoJe-ray Oscillograph, like 

the Type 22'1-A, is specifically intended for in
vestigation of pulses and signals which concain 
high-frequency components. The important dif
ference becwcen the two instrumcncs is that 
rhe T ype 241 employs a S-inch t·athode-ray 
tube and an intensiry modulation amplifier, by 
me-;ins of which accumtely-spaced timing mark
ers may be impressed upon the pattern or tr.ice. 

DESCR I PTION 

Cathode-ray Tube 
A Type 5J P-A Cathode-ray Tube is u,eJ in 

the Type 241. Accelerating potential of 1500 
volts is Jivided. with about 1100 volts applieJ 
between cathode and second anode, and 400 
volts between second anode 11nd intensifier. All 
four <le/lection places are free for Jirecr Jeflec• 

rion. 

Vertica l Deflection 
Potentials to be investigated mny he applied 

co the vertical deflection plates ( 1 ) through a 
terminal which is capacitively connected to the 
vertical amplifier, or ( 2) through a probe and 
co-axial le11J which is connected to lhe vertical 
amplifier, or (3) through a pair of terminals, 

• Vcrr icaJ amplifier frequency re
sponse uniform within 30% 
from 20 cycles per second m 
2 meg:icycles per second; 
wichin 50'/,, co ti megacycles 
per second 

• ShielJed.low-rnpacicancc:probe 
input to vertic:il amplifier 

• Jnrensicy modulation a mplifier; 
beam blanking from either 
polarity of signal 

• Variecy uf inpuc signal combi
nacions 

une of which i, direuly u,nneueJ m 11ne delle<.• 
tton plate, and one of which i, ,ap:i,itively <:on
nected to the other deflection plate. Either bal
anced or unbalanced signals may be connected 
tO these terminals. Signals which Jo not require 
,tmplitication, or which Loncain frequency tom
ponents ouc,ide 1he response Ii mies of the ampli
tier, may be connecced to the deflenion places. 
Sinusoidal frequenq, response of the amplifier i, 
unitorm with 307, from 10 rydcs per sewn.\ 
m 2 megacycle> per seLond at any attenuator 
setting; it is uniform within 507,, to ii mega. 
Lydes per second. 

The input probe provide~ a ,hielJeJ input to 
the amplifier JS well as a low-rnpatitaoce input 
which imposes negligible loJd upon high-fre
quency signals. It introduces an attenuation of 
10 : l in the signal amplitude. 

l. 
•DO 10• .a• 

ffl(OU[NCY• t'l'CI.CS Pfflt Y<;ONO 

Figure I . Frequency-response cltara cloristic of llte 

Type 241 
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TVP[ .?•1 I C/\TIIOOE-R/\ Y O~C.ILLUG llAPH 

Horizontal Deflection 
External signals may be applied to the hori -

xom.11 dellection plates ( 1 ) through a terminal 
wh,th is capaci tively connected 10 the hori
zontal ampliliec or (2) through a pair of ter
minals. one of which is directly connected to 
vne- dellect,on plate, and one of which is cap:1ci
t1vdy connected co the ocher dellecrion plan:. 
Either balanced or unbalanced signals may be 
connected co these terminals :1nd an adjacent 
ground terminal. Signals which do not rt'quire 
3mplification. or which conrnin frequency com
ponents omside the response l im its of the am
µliller, may LX' conneueo tu tile deHect,cn 
plates. Sinusoidal frequency response of the 
:implifier is uniform within ~0"',, from 5 ro 
100.000 cycles per second at any an enuawr set
tin~: ir is uniform within 50'µ- co 300.000 
lycles per sernnd. 

Output from the linear time-base mai• he 
connected m protloce hnrironral dellection. 

Linear Time-Base 
The time-hase generator lurnishcs a rccur

n•nt sawtooth volra~e. Ir produces a sweep from 
left rn right m1 rhc C-Jthode-ray rube screen. 
The return-tr:ite r,f the sweep may be blanke,I 
,Jue MJ thar ,r is nnc vi51ble on rhe screen. 

Synchronization of the Time-Base 
The frequency vi (he time-base gcner,w~r 

may be syn1.-hronized ( l ) from the venicnl de
flc-crion signal, ( Z) from an externally rn11-
nt~cted sign~!. or ( ', J from a signal at power, 
line frequency. Either polarity uf ~•,;n.il w11II 
synchronize the time-base. 

Positioning 
The pattern on rhc rnrhode-rai• rube mar be 

moved 10 any portion of the screen by mea1~s 
ut conrrols 011 the tront panel. Five inches ,of 
positioning arc avail:\hlc hoth vcrrically and 
horizonrally. Thc,c controls are effective ev1l11 
when direct sig,wl rnnnc(tion is made to rht· 
dcllecrion plates, provided capaciuvc or high
impedance coupling is used. 

Test Signal Output 
A sine-wave volcagc at power line frt'<}uen cy 

nnd about 5 rms voles amplimde is 3vailable 
,It .i rerminal on the front panel. le may l!>e 
used as a test si~nal for trnublc-~h,)uting appli
cations. 

Intensity Modulation 
An external signal may he connened through 

an umpli(1er to modulate the ,ntensicy of tlhc 
pattern. Either polarity of sign,11 may be u<,ed 
to ,nc:rcase or tlccrcJse inrcnsiry. 

SPECIFICATIONS 
( 'n th tul e-rny 'ruht' T y p(\ :l,lf'.J\. cathotlr-

l'll)' tuh" wlth fnur frN• 11(1(1,w l 11111 11J:111•M, 
\1'1'1'1(•1•111111~ pnlenllnl, liillll volt~. l )dlf'<'• 

11011 111:tl ,•~ al ~rouml f)Olfll11illl. 
\ erfl(•ul Drll,•c1 lon -nefl~l'tion l''nl"tnr not 

11,ore thnn 0.0i rms volt / in<•h with nmollth•r 
:11 full ~nln: O.i rms volt / lnt•h through lr1p111 
1n·nh.-. nnd :im pllfl<'r at ft1ll g:tln; ~2 rrns 
volU</l11c h .:!:20',';, wlllt ()lrr1·1 1•n1111e 1·!to11 lo 
,I, ne,·t1011 plates. llndJ,.rorleol tlnnertton 
1hr11u,-;h ampllOPr. n,oro 1111111 full scrr.-11. 
:-;t1,usol1tnl frer1u.-1wy r~s,,011sr or am11llll<-1· 
uniform within 30% from 20 <'Y<'lo:s I"'" 
llt•con!l to ~ m egary,,Jei; per seron<I ; 1111l 
torrn within 50'1, to I mei;acycles per set•• 
n11d. Tnpul lmperlnnc.P 10 nmplltl e r, 2 
111l'gohms parallelled b}" 10 l'l'f.; to prob<', 
l 1)1CA"1>hm J>llrll ll <' IIPd by tn µ.i,f.: t o 1lelh-C
tlo11 1,lnlP trnninnl1<. 5 nH'l-("hmi-- r,nrnll,•11Nl 
hy 20 µµf. (11:tlnnr,•tl lnJ)lll) :11111 r; lt1('J{llh111;; 
par•nllrllMl hy 2;i µ.µC. (u11h:i la111•pfl I 1•11111) 

lforl7.ontal Ot•fleetlon- 011'11 rt It-.,, Pnc tf1r 
uol uto tf1 than 0.7 rrnx V•)ll / l11Ph wit h rut\• 
pllO,>r 1\1 full i:·uln: ~I rm" vull~/l nch ... 2U"'o 
\\'l«h 1Hl'"N"t t•(,nn,,,•u,,n t,"' tl,•llt•••tton plut("l:b, 
t ·n,llstn1't1·•l <lt.'tl r r1inu thro111{h u1111)lifl1•r. 
1Hru•<- than full iwn•~\" ~lnusulcl;,1 rrt qHP11•·> 
l'l'"l") 't s1• of :i11111lllll'r u11Hnr111 within ~II•,:, 
tn,in r,o 10 100,000 ,,y,,1 .. ~ )l~r ~••1'<11,.i : 11111• 
Cntnln11: ,,1,,.oe 

i\Q, 1\""o. 

rorm \Vilhl11 ;,or,, tu :t110.ouu (',\ i'I, ~ PP I ,., .. • _ 
un~I. tt111uf ltntH•d:int•t • lfl :1111pl1rit•r. :! IIH\lt 
11h111~ 11:11·:tl J,,Jl ,,,l Ii,\ Ill µµf, lo d l'fl<'C'tl1111 
111 :1 1,, t,1r1u1uu1~. r, 111r:~ol1n1~ pnrhlh' ll~•l hy 
~/l µJd (halanl'/\tl lnriut), lil1'1 ~ 111,,,,-1,)\111,: 
r,1,n•llellcrl l)y 25 µ.i,f. <1111hnln11,•/\•l i11Jl\lt I 

l , l n <":tr 'l 'ltu<1"- U UHP l't'nvl ,1,•~ t•1it•u1·1·•~11al 
S\\'fl(-'P~- ~\Vl' P() frt1c111••1 wy val'luht,\ rrn,u l fi 
tu :rn,uoo <'Y£'1P~ P"'' 81,,·01ul. 1 ,11 ('1"'tJ<,u 11"! 
>< w••••11, IMI lo rlghl. HIL:hl-lu-le(t 1·1•t111·11 
t11tu·t1 hto11kf'tl •)Ut 1f tlt\~Jr1'd . S)'ltf'hrottt't.1t
tlu11 rrout V('rttc:'.\J ,t,,11,.,,unn Rl~tl:1 I, lhiWP l'

lltt11 tn,,1,u•n,•v vn1t:q.~••• or f' Xf Prnu11) f'Oltt 
HL•t·tt:\(I !<l~n:,\ of O.fl \OIi 11••:t k 1u11r,lltud ~ 
:i 11 11 i,ithi,r nol:il'II y, 

luh·n wit> ,1uel u ln 1lu11 O. i volts 1,i•u.k pr,u 
vl,le,; sn1t, r11C'tnrv n,l)rlulullnn. lsllh••r "'"" 
lurlty will hrt i:-rhh'n "1' hl1u11< l11 •:i111. 

,.,.\\ •' '" S:ourt-'e- T .v fH' 2 •l 1 1:: •l t•,.,i~ t1 t"'fl (,t1r 
,,p,or·:1liu11 (1·om a lHHV•\ t• ll11t1 ,, t I If. \Olt :i 111t 

r,•,·•111i•t1<'li•~ hetW~1t \ t1 tto HUtl '10 <' }C-h 1s. 
l 1H\\'f'r t1t111:HJt11)11 ion. I fiO \\'H lt::: rui-;(• f'.111•fl

lH(' t1nn a .illlf)t.0 1'{'~. 
r►h ,,ii: f {\tll C hnrn <" t t•ri~ tl t•.s - l nstrunH'tU f 

h,,u,cc..,,I i n 111,, tal t•ah111t~l pro\hlerl with PIii' 

l'~'ln~ h a nrll,, :u1tl pro! r•t·t i \ 't' front i·uv1 1r. 
o,·,•r:111 ,111111•11,-hrn,., li-1/i" ( lwh.:hl) x 
10 -~ I" (\\ 1,11h) x :J I" (,i,•pthl. W r l~ht. J;~ 
lh><. 

O e,wrhtt lou 

I l 92 :.M 1 c 11llho11t••n• ~~ q ~cll lo~ ru tlh1 I I~ v,,h:-r. .,o - t:u ,., t•Jt,x, " llh 
5,ll'l \ l'atlrntlc- r ny 1'11J>r, •..• , .• , .. y .\ ,J ,1,7. 

YA J.01J,: I 20~ !!H Sarne :t !C" uh,-,v,•, wlth !).JP7 \ ( 'athrnlP•~•,i~ Tut., 
l 205 ~H ~:uu~:\S-t\hov, , wllh fi.1Plt\ t·:1t hnllH•1·a> Tul••• ........ . Y ,\J ,El l l 
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TYPE 248 

CATHODE - RAY OSCILLOGRAPH 

FUNCT ION 

Tht• Type 11:-- Cuth1.11.lc-r.1) Omllw;r.1ph ,, 

,pcuhullr Jt·-,1,:ncd fur invc,cii.::mon uf pulse; 

"hich rnma1n h11lh lrt-quenty tomr,<mcm~ 3nJ 

wh1th mJy bt· ot etthcr rcturrcnt or 1ran~1,n1 

narure. It prnv1Jes his;h-frequcnty recurrtnt 

sweeps anJ \h0rt dur.11ion driven ,.,.eeps, J 

liming nscillamr whith pro<lu,es acrnrate mark

ers on 1he sweeps. and a Jelay network to per

mir in111.11ion of the Jrrven s"eep before thi.

inves1i1,:.1ted puhe is plnn.:d on the screen. This 

last fcarure is 111valuJble for 1hc obs.:rv3tion of 

extremely short pul~ w11bou1 lo>tn~ the on1• 

rtal Jctail. Suthcient li~ht ou1pu1 11> available 

from che c,nhode-ray rube ,nt.-c:n 10 perm r 

obscru11on of phenomena \\h1<h have ~hort 

durJtiom ,ind low repc1111on r.1tes The Type 

2 18 •~ <apable of perlormanu, orJin.1ril1' nh

taineJ "11h more ,osrlr. specializc..l os<1llu

µraphk t-quipmcnr, anJ i1 1\ .1l~o ., genct.d

purpose instrument fur ust: in t111 .. laborJrory. 

A mrxlofic-Jt1on of rhe Type 2 1S. 1-nown as 

Type l 1H-A, i~ av.-11l.1hlc e11hcr from th:: f.ic

rory or b)' convcrs,nn of an ,n~trumcnt "h1th 

I~ alrc.1Jy Ill the <Um1mer's ll<l>~tSSIOll. 

DESCRIPTION 

Cathode-ray Tube 

T ype 2 18 utilizes a Type 5JP-A C:11ho.li.-

ray Tube. Acteler.uini:t f'(ltemial 1\ evenly 

divide.I heme-en ',(:(.Ond anode .rnd rn1ens1her 

elcccroJc,. !->dt-..cion of c11her 2000 or IOOO 

• Vertical :implifier frequency 
response uniform within 3or; 
from 20 cycles per seconJ ro 

5 meg.1cycl<:s per second: .1m
plifier useful co IO megacycles 

per second 
• Timing oscillaror co permic 

accurnre measuremenr of rime 

inrerv:ils 
• Pulse ourput for synchroscope 

applications 
• Selecrion of :icccler.uing po

tenr1.1I co provide either m 1xi

mum ince11sicy or deflecrion 
sensirivity 

• High-vacuum sweep circuit ro 

provide wiJec- range of recur

rem and high-spel'<f driven 
sweeps 

• Delay nenvork in verrical am

plifier to permir obscrv:uion 
of encirec- shore duration phe-

nomcna 

volts ovcr.111 anelcrJtinJ; po1em1.1l may be maJc 

b1• means of a switch on c he from panel. The 

lo"er voltage 1s used where deAcction $ensitiv-

11y 1s of importance anJ high 1n1ens1ry 1s not 

m,cessary; the hisher voltage is used whenever 

1111ens1ry or light output from rhe cathode-r.iy 

tube screen i~ of primary concern. 

A magnetic shield protecrs the cathode-ray 

tube from the effects of external magneuc 

helds. and a retr.mable light shield is provided 

10 aid in rhc ob~crvat1on of traces on the cath

ode-rar tube screen. 

Vertical Deflection 
1gnals mar be applieJ 10 the vertical JeAcc

rion plaH:< ( I ) through .1 terminal which is 

c.lp,1ci1ivel)• conneuc..l 10 the vcrtiC'J.1 .i-nplifier. 

( 2 I ch rough a probe anJ co-axial lt-aJ which 

is conncttcd to the amplifier, or (I) through 

a p.1ir of terminals which are capacmvely ron

nccred to the deflection plates. Those potential~ 

which do not require ampl1ficacion, or which 

comaon fre<iuency components beyonJ the re

sponse l1m11s of the vertical amplifier are ordi

narily connected tO these lasr-memioned rer• 

minals. They m11y be either balanced or un

b.ilaoceJ si~nals. 
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"JYPI! 211:1 CATIIODL-RAY OS( ILLOGRAPII 

Figure I . f reque ncy-re sponse cltorocterisric o f rite 
Type 248 

The sinusoiJal frequency response cht1r.,cter
iscic of the vercirnl amplifier i, uniform within 
301,, from .W cycles per seconJ to ') mi>l(a• 
cycles per seconc.l at any a1wnu,1wr position. 
H igh-frequency compcns111ion is such that a 
square-wave having a rise ume as fo~t as 0.1 
microseconJ will nor produce osdllarion in the 
.,mplifier. 

A delay network m:1y he insc·rtcc.l in the ver• 
tical nmplitier. It causes the vertical Jellecrion 
signal to be delayed by 0.5 microseconJ before 
it reaches the deflection places. Since chis ,s 
sufficient rime to initiate the c.lciven sweep cir
cuits. the sweep is starcec.l in advance of the 
time when vertic.il delleccion bc){ins, and ini• 
rial detail of the deflection signal i, visible on 
the Kreen. If the delay circuit were not in• 
screed, vertical dellecrion mi,ithr o<cur before 
the sweep began, and important dei.1il would 
be lose from the initiul portion of the deflec
tion ~ign11I. In rnses where the deflection sig• 
nal is a short duration pulse wi th a very fast 
rise rime. 'this could mt'lln that most of the 
pulse woulJ not be visible on the screen ar ,,II. 

The probe nod co-axial lead provic.le a shielded 
input co 1hc venical nmplifier. lnput capat1 
ranee is low. anc.l loaJing of high-frequency 
siµnals is negligible. 'The probe clips arc insu
lated co protect the user in making connec
tions to points of high potential. 

Horizontal Deflection 
External signals muy he applied to the hori

zonrnl deflection plates ( I ) rhrough a terminal 
which is c:apacicivdy connected to 1hc horizon, 
rnl amplifier, or ( 2) through a pair of termi· 
nals which ..ire capacitively conncc1ccl to the 
deflection places. Those signals which do not 
require nmplificn tion; or which conmin fre
quency components outside the response limits 
of the amplifier mO)' be connected co these lasc
mencioned terminals. T hey may be either bal• 
anced or unbalanced si_flnals. The sinusoi,lol 
frequency response of the horizonml ampliticr 
is uniform within 30<;1- from 20 cycles per 
second m 2 megacycles per second ac any atten
uator semng. 

Output frr,m the linear c,me-b:tse .11enernwr 
m.1y be wnnecteJ hy me,1ns uf a switch to 
produce horizontal ddleuio11. 

Linear Time-Base 
The high v:i,uum time-b,1~c µencmtor in the 

Type 248 provides either rcrnrrcnc or driven 
sweeps. \'v'hcn it is running under rernrrcnt 
conditions, frequency of the gcner.11ed saw
moth volt.tge may bt vari<..J from 15 to l 50,000 
cycles per stc(Jnd. le may he syn,hronizcd 
from ( l ) 1hc veniC1il c.lellenion signal, ( 2) 
from :1 line-frequency volta!lC, or ( ~) from un 
cxcernall)' connected signal. An ,mcnuaror per
mit, cxtcrMI s1•nchronizon!l sif:nol inpurs :IS 

high as 200 voles. Dire,rion of the s,, ccp will 
hc from left to right oo rhc cathode-ray rube 
screen; the sweep will he at le:isr 'I ond,cs long 
even when the rube: •~ operated with •II)()() volts 
accckrnting poccmial 

The timc-h,tse gcncr.iror is udjustcJ for .lrivu, 
sweep operation hr means uf a switch. A ~111-

glc s,,wt1X1th cycle is .'lcnernceJ upon ini1i.uio11 
by a signt1I which may or m.iy not he repetitive, 
and which does noc m'H>ssaroly have .l tunsronr 
repc1i11on rat<'. S\\eep durations of 5. 25. 100, 
or I 000 micro~ewnds m.1y be sclelted. Sweeps 
m.iy he iniciareJ :u any rate up t(J the fre• 
qucncy corresponding 11> 1hc swt--ep Jur,11iun. 

f igure 2. A sltotp pulse displayed on tlte 5 
microsecond sweep wit h no delay in vtutical 
omplilier 

figure 3. Same os Figura 2, wirlt delay nel wor/c 
inserted in vertical ampli fier. Note rltol en• 
lire pulse is now visible, wltereos willtoul the 
de/oy network it ltad occurred before rite 
swoop co uld gel sro, red 
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DU MONT CATALO\J 

f /gJ re 4 . /nte,nol timing oscilloro, of tho Type 

248 being used 10 provide blonl<ed•oul mark• 

OtJ. 10 microseconds apart Otl a squoro•wove 

signol 

Inte nsity Modulation 
Thl' lnrcn>1t)' M0<.lu la11on Amplifier m.iy be 

u,l.J in lon1unlt10n wilh { I ) ,111 exU:rndl sig
nJI or ( .'!) the T1min~ O>lillator Jesn1bed 

belo" ro moJulatc the beam inrcnsuy. Either 

pol.lriry of ,1>;nal "ill bri>(hrcn or blank rhc 

hc .. m. 
A sep:irare Beam ( onuol urrn11 blanks our 

the return tr.1lC on relurrcnt sweep,, .inJ .ilsu 

blJnk, the bc.im on .lrivcn swn·ps except ,luring 

auu.11 sweep Jura11on. 

Timing Oscillator 
Ao o~illamr unJ pulse sh3ping cir<UII fur

nish accurate pulses .11 1nrervals of either I, 10, 
or l00 macro.,econJs. These pulses m.sy be 
:applied 10 rhc grid of rhc l:&thode-ray rube 10 

produce blanked-out time marks on the rrace. 

Time inrerv.al, along rhe U3Ct' m.iy be m(".asureJ 

wrrh the ,uJ of these m.Hks. The osc1ll.110r is 

kcyc<l on by iniumion of the Jriven sweep 

circuit. Jnd as rurn,.J off ,II the enJ of the 

$Wttp. 

Pulse Output 
The Type 2•i~ m,I)' he u.cd as a $)'f1Chro

~copc sinte it con1.11ns a pulse generator which 

furnishes output pul~e, of bmh polarities. Repc

riuon rate of these pulses is vnriable from 200 

to 3,000 per second. An e>.tcrnal cirrnit may 

be ini1i:11ed br the pulse 11urpu1, JnJ a phe
nomenon produced by th.11 drcuit ,1pplied to 

the dellection plates of the Type 24R for obser• 

v.ation. Ar the same urue, the driven sweep in 

the Type :MS ma) be in111JteJ t>1ther by the 
output pulse or b)' the pht•nomenon itsell. 

Positioning 
The rt,lle on rhe scrct'n ot the rnrhoJc-r.iy 

tube may be muvt',I to ,111y portion of the 

sueen h)' ml-ans of wmrol~ on the lronr panel. 

These cootrois arc effective reg.irdk-ss of con

nections wh1th "'"> be m:iJe m the detle«icm 

plate tcrminah. Ar least two inches of posi• 
11onmg Jrc .1v.1il.1bll both vertically and ho11• 
zontall)•, 

Test Signal Outputs 
A sinusoidal voltage of power-line frequency 

and 3.2 rms volts .impltruJe at 60 cycles 1s 

.1vajlable .11 a term111:1l on the front panel. Jr i~ 

useful .is a test siAnal for m:any uou ble-shoo1-
1ng appltc:11ions. 

A sa\\ 100th volta~e at sweep frequency and 
~5 peak-10-peak volts amplitude is available at 

another terminal. This is also useful as a test 

signal, or 1r may be used to produce a time
h.ue on .mother oss1llogr,1rh which is poss• 
nvdy synchronized with thar of the 1 ype 248. 

SPECIFICATIONS 

c•n t t• o◄l~•-ru)' ' roht" 'l')' IH\ riJl'• .. \ tub(• 
"llh four fre,. 1kllc,·llu11 pink,._ ,\ 1•r,•lel'• 

,ttl111.: put,•nllal or t•llllt'r ~(IOO ur 1111111 ,ult~. 
\ t- l"flt•nl 1,vtlti•tlon ~,,lf h 1000 ,ol t ,- n <"

t•t.•h•rn11n~ 11ott~nal11 l ) - l.)1,ll1>(·lfou FJu•tor not 
111""" lhJ11 u.1 nm• v11ll / l11c·h wish ampllll•••· 

111 rull l:'.1111: !l rm" vult,</l11ch thr<1111!'h 
1,r11l11• \\Ith :1111111111,,, al run irnin. :11 r1111; 

,·01t~ / in,1 h ... :!0'10 HI th•lft•l'lluu l)hll~ tt•1 1ul

h,t l"4, lfnt1ft,;lur1 .. ~t1 th•lll'l'ti1111 I h1•uu~ h an1-

pllll,•r, :t li11·h1'8. Hluu .. oltlnl treqllMlcy re• 

"''"""" or amplll11·r u11Hor111 within 30% 
fruua :?O <'~ c•lt..•~ Jh•r tilt•cnnd lo 6 UtC'~ll(")'CleH 

JHn' :H"'-'uud. luoul hn1wtlH11t'l· : u, n,nr1llt\er, 

I 111t•i,:c, l1111 pnr11ll11lt·d h) JO µ_µ.f,; 1hroush 

1,r .. 1,,•, ~ 111,•~ohrn" 1"'r11ll,•l1•1I hy 10 i,i,f,; 

'" •lt•II••• tl,111 r,la1,, 1,•rmlna1 ... 9 I 1111•guhm" 
par:1lld1•1I Ii} 1,, ,,,.r. O•alam•,•tl), 11111I ◄.; 

Jlln).:;()hnlH 1mr,LJh I• d hy 2r, µ:µ;L lunh:il -
:111c·t•cl) 

tlurf~oocn l U«""ftt•••flon 4 ,,. lrh ~,ouo , 10 IC• 

ltl"i"C.-l {'l""'D l lnac l ittCentlult 1,.~11 .. ,-,1011 i;·:\\.'lor 

uut tuurt• t l1.u1 :: 71\ n11 \ttll:-t/ h1l• h \\ llh 
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11111ulitlur at full i,ruin: :17 r111M \<1ll i,/in1•h 
.. :!0'1. nt tlcU~•'-1\lt,t\ plah• 1t•r1u11111.IK. Un .. 

cll><torlt•tl tldlN tl"n lhr1111i;h a1111•llllcr, ~ 

liu•h "!I. Slnu11nhllll frM1111•nl·)' r'-'6l"'""e or 
am11llll,·r unlr111·111 wllh\11 30'o frum 20 
,,,-,,1 .. ~ 111•r ~{wout1 1 o :! nu..~~,u·yt.'ltJH pul' so,~-
11111I. I 1111ut 11111, .. ,lan((•: to ,1111111111.-.r, 1 
111, ~011111 11,,ralh•led h} 1;11 ,,,.,. , tu t1el1ec-
1,u11 1•lutt• lt."rtnlnols. t• I u1c,;ohn1s paral-

1,,1,,11 lly lfi Jlll!. (lmla11,•t11I), llflol ◄.7 111cgoh111,c 

11:,rnlh•l,•1I tiy ~r. µµf. (U11bulunn11I), 
1,lncnr ' l ' ltul'- l h , ... _. - u,~curn~11t sv,,eeps 

, urhtlil, 111 Crt•<Jlll ll<'Y from I r. lo 150,0110 

<')de>< '""' >'<'<·O111J. 1-lneul'lt)' ,, llhln l?0''l, 
Il l Ir, C')l'lc~. J)rlvc11 NWm'l)8 o r 5, is, 100, 
111011 111il'r<111e<'o11,1,. duration. n eeurrent 
"'"'' J>~ ") 11chro11lz,• frnm l't!JJCllll\'l, signal 
ur dlh~r polarlt) 1111\·ln~ frequency IJe• 

IW111'1l IU ("l•S :111tl 3 moa-;:1.cyc)c:-( 1,HH" sec

.. ,, ... 111•:il< a111plltut1,, or 1 v,111, durallon oC 
111•a k :11 1,•n::t 0.1 ml<'rusc-contl. Dri ven 

•" ,,, 1•~ l11lthllc•1J hv sii:-nal of l.G voll8 peak 

111111,11111,1,, 111 , 1111111 r,ulurll)·, with rcl)ell• 
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TYl'fl 2•i8 CATHOOE-RAY OSCJLLOGR Al'll 

tton l'l•l" u11 t<• 2011,000 cycles u<>r secon/1, 
,111r:ttl"ll "' IJ1lll:1tl11g 1>enl<s ll\ lensl 0.1 
tnl(1 1'HH,,t·4tlttl. 

tuc._-uHl f y \to1luluflu11 l•~x.tt-rnnl signul or 
"ilhnl' 1>ular1ly lllnnlli< '>t' hrli;hlOII" IJN1111. 
:-11li:<fr,nory m,11 lul11tl!'l1\ wllh :i voll!I 11ealc 
lllJllll ll<'lwr,•11 fn•o1,u•111'lt•>< nt ~0 1•p~ :11111 G 
nw~a11 \'f'IN1 1w1· ~v,·ontl. f1qtu\ lrupe,t:111~~ 
H• :uupl\ll, r, I 11l•1kolu11 Jt:H•alh·h,cl l,y 30 
µµf 

'l 'fm l n,.- ll10t'illntur - llllrnk,·tl I lm,•-mnrk~ 
OIi tl'lll't' .. , llll••l'VI\I:< Qf I. JO, 01' 1110 111l1'1'••· 
:-o,•r,,u,ts: tlC...'CUl'll(}', ~r1 1:t. (>1u rttllvt• u11ly 
with ,'1·lv ,,11 ~~ "'•'t•l•~ 

1•u l W4!' ,:,,,u, rutur n11t SHH p\ll ~ •· ,.r I 00 
'ullN p,,:d~ a111111tt\Hlt•, u.::. ,nt,~rP~'1(.'(HHl (l\a. 

('ntn- 't'.,iw 

rali1111. H~pcli1 Ion 1•:ate frnru ::oo to aooo 
pul><<'s per sec·o11tl: hnth polarities 1.1vo.ll-
11hl11. t)11tput ll111wd:\ll~C. uOO ohms. 

l'oner Sourc..-- 'r11e TY()C 2~,s ls de:,ignetl 
to Ol►('l'Hh• r,·onl .\. 11(\•VOI\ 1HtW1!1' lino lll 
rt ,,qut•n,·il·>< ht•tWl't'lt !ill ,1.1111 ~Ill/ cycles per 
'll'Cll ll(I. J'nw,11• l'IIIIMUlnJll \oll, f>r,0 W:tll,s: 
fus.,., orui11,·llou, 10 :1111p,•r••:1. 

l'h ) ><h·11 I • · tu1 r11Ncrl"'1 lc,.-'l'he 'l')'pe 218 
Is h1111 >1,•,I l11 1wu mdnl rn1,l1tt•\,i, t•11d1 111111 

vruvillc•d with 1.'1Lrryi111; ha111llr,;. o,,.,.,,dl 
olllll<'ll>'ll>n!I or th,• lu,lkator unll : tfi-3 / 4" 
Cltigho l,, 12· :l /11" \wl,le) x 21-1 / 1" ((IN1p>: 
l'uw .. r ~ut•Pl.v : lli-a / 4" (hlt<h) x U-3/1" 
twl,hol :< •~·3 / 1" (<lt'f'IJ), Wc•lghti. or l11t• 
t \\ 0 1111lts !ll't.l 1,11,11c1•tiVi'l)' ,I and 12G lhi. 

•orit"'u· ,o, • •••,wtrlotl,, n 
( :od t0 
'\\lord 

11~:1 2•11( (:;1thn1l,• • 1·:1y t)sc.•llln~l'HPh , .. ,. 11:i vu\l!-., fin. 1(\0 ,·yt•lt•M. \\.-Jlh 
r •. 1 r•1 ,, t ·:, t 1,,,,,,,.1·:•> ~r1il)•• ..... ............. ... . ..... . ... . YA,J:I.A 

\' , \l(A K 
Y ,\ KHA 

llUII :!I!\ S:11uu :1~ :thU\'tll ,,.,,h r..lPIIA t''n tlHHll·•ra~ _,ruhc-... ...... . .. .. . 
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TYPE 248 - A CATHODE-RAY OSCILLOGRAPH 

The Type 248-A is a modified version of the 
Type 248 Cathode-ray Oscillograph. It accom
modates a 5RP-A Cathode-ray Tube and has 
provision for connection of an external high
volcnge supply 10 furnish intensifier potential. 
The am.'lernting poum1i11I which mny be used 
wi1h the Type 248-A. (up to 20,000 volts) in
c1cases 1he light outpuc from the rube so tha t 
fast writing races and shore pulse.s with very 
low repcri1ion mies ran be observed anJ pho
mg-rapheJ. \'v'ith an acceleratios potemiaJ of 
12,000 vnhs (which muy be furnished using 
lhc Du Mont Type 263-A High-volmge Sup
ply), oscillogrnms plo11ed with 1he fluorescent 
spot moving :11 a speed of 1.6 inches per mi• 
cros.:cond may be photographed using an f/3.5 
lens nnd an image reduction of 45 10 I. Using 
an f 11 lens and the same image reduction, 
speeds of 19 indu.'s per microsecond can be 
phomgrapheJ. A pulse having a one micro
second dUiatfon with a repetition r~tc of only 
60 cycles per second can easily be observeJ. 
The Type 248-A can also he used as a projec-

1ion osci!Jograph ( by umKhing tht.' Type 2088 
Projection Lens). The p:mern on the screen 
of rhe rube is greatly enlarged when projec1ed 
in this m30ner; ic i~ therefore useful for lec
rure and demonstra1ion purposes. 

The Type 248-A will perform all the func
tions of rhe Type 248 in addition co the special
ited ones mentioned. Jc will be ide111ical to the 
T1pe 248 with the exception of (I) deJkc
lion factors and (2) the undiswrted <lellect:ion 
available from the ampl ifiers. Deflection Fac
tors depend upon the accelerating pocemial used 
o n the cachOt.lc-rny rube. They will vary in a 
manner such as illu>1ra1ed by Figure 4, pa!{C 

6'1. Undiswrrcd ,lc:llcction will vary in an 
inver,e m,1nru,r. 

Anyone who h ,t5 ,1 Type 2•18 iustrumcnt 
,vhich he wi,hes ro revise mto a T ype 248-A 
should conrall 1hc Instrumen1 Division, ln
Mrumcm Service Dcparcrncnt for derails. The 
T ype 261-A High-volrnf:e Power !:iupply is 
noc a port of this revision .111d i1s cosc i, 
therefore not included. 

t 'nto- 'l'YJt•• 
l o&No. ~u. o .. ,,,wrr ,_, , .... 
l~11 ~IN-A t"ath11fl, 1 r;,~1 d"'l('H lu~raph f••• It:, Voll~, r,n- lOfi •~)• \.\t<: wJl11 

.,1{11:! \ c~:,thtut,~• l':tV '"ruh, , . .. . . .. . 
~:1t1H• 1.1s :ih1H'*'• w1111 fi Hf>I, \ t'ttlh1,,1,\ rny 'l'11h1.• 

y ,\ f.H'l' 
V.\1.1:l\\' 
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TYPE 250 

CATHODE - RAY OSCILLOGRAPH 

FUNCTION 

The Type 250 C a1hode-r-.11• Oslillowaph ,s 

spe.ifirnlly Je,ignc,I w f.1ulirn1c rnves11~a11nn 

anJ phomgrJphic ret:orJing of rerurrenr nnJ 

trJm,cnc phenomcnJ. ll lus provision for Jm

plifaJ1ion uf porcmiah which wnr.1in J-c com

ponents, as "ell a, rho,c "hith l<>ntJin a-t 

rnmponcnt,. The linear 1imc-bJ,c is unusually 

tlexiblc in 01wr,<11011; aucorna11c lOntrol of be-Jm 

on1cn,11y. "hen J11ven swt-ep is uscJ, prevenrs 

exposure of film cxccp1 during acrual sweep 

Jura1ion and facilitJICS vi,ual ohscrv,uion. 

A moJ1fic.11ion of the Tipc 150, kno\\n .c, 

1he Type 250-H. 1s .1lso 11vailublc. 

DESCR I PTION 

Cathode-ray Tube 

The: Typc 5CP-A Luhodc-ray Tube is incor

pora1cd in Type 2';0. Overall .1nelcrn1ing po-

1cn11,1I nf 3,000 \'Ohs 1s cvcnli• J,v,JcJ. ca1hoJe

ll)-SCtcmJ a110Jc, and second anu<le-m-i111e11,i

hcr. 

\'e: tical Deflection 

i,i:nals may be .1pplic-J 10 the , crtital Jeflec. -

1ion pl,ucs ( I ) through n capaci11vely-couplcJ 

,1mplifier, ( 2 I a Jireu-couplcd amplilicr, or 

( 3) ch rough u pair .>f terminals "hich arc 

rnpac11ively rnnnettcJ to the places Either bal-

~O 

• Provision for amplific.Hion of 

d-c .ind :,-c 5ign:ils 

• Sensttive vertical dcfiecciun .,m
plifier 

• lnrernal ulibr,,ror for siJ,1,1,:11 

.,mplirudt: and dellectUln scn

siciviry me.1suremenrs 

• Recurrenr and Jriven swcepr 

wirh wide range of frequen

<.:ies anJ durations available 

• Aumm.1ti1: beam inrensity con

irol on .i.11 driven sweeps 

• Input probt: for vercical ampli

fier 
• Connection to delleccion pl.11cs 

from from p.111el 

once.I or unb.11,,nceJ M>(nals 1nJy be ,onncucJ 

111 these l.,ner 1crminJls. ign,11s which do 1101 

rl<quirc .implihc,uion or "h1lh wm-a,n fre

quency cornponcm, beyond 1he resf11lnse limirs 

of the ampl iliers may be lOnnent><I to 1hc ter

minals. onu501JJI re,ponse of the c,1pali1ivt-l)'• 

wupletl ,1mpliher is uniform within 10'/, from 

5 co 200.000 qclc'1 per seconJ .111.J w11h111 

60'/, I(> 500,000 l-ydcs per ~c.:on,I. Re,;pon~e 

of 1he Jirea-lOupleJ amplilier •~ uniform 

w11hin I()'{ from d-c ( zero f«'(Juenq J to 
100.000 cycles per scu>nJ. 

A prohc anJ co-axiJI lead ma)' he lOnnl'Cted 

to rhc ,1mplihcr in orJcr 11, prov1Jc .1 lo\\

<,1p.ici1Jncc, shielded 111pu1. Ir impose~ nuni

rnum lo.iding upon h11-th-frcquenc}' \lj:.n,11\ anJ 

prevcm, pickup whu.h migh1 !KlUr 111 lOl10<'ll· 

ins lead, Prohe clips JrC insul.ucJ ,o 1ha1 11 

ma)' be ,.ifcl)' connet:1l-J to pomc, of h1,1:h pa

remial. 

Calibrator 

A volt.1ge C".il1bra1or 1s ,ncorpor:ucJ in the 

Type 150. le ,s useful for ( J I mea,ur,ng 1he 

nmplitu,le of an ,1pplic.l po1cnlial, or ( 1) meas

uring rhe delleuion fallor of rhe oscillowaph :11 

,1ny pamwl.ir se11in,1; of 1he ,i!lnal a11cnu.11or 

rnmrols. A swi1ch permits connection of c11her 

1he cal,br.1tor or an external ,ignal ro the ,·cr
ti<JI ampl,her without Jisconncccin~ .111)' lcJ,ls. 
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TYPE 250 CA'I H0D£-RA\' O ' <..ILLOGR.APH 

. ' 

~ 
10• '°' 

I MC.O.CCT-t.YU t N.111 l(GOfrrG 

Figure I. Frequenty•responH chorocleri11ic of the 
Typo 2S0 

Horizontal Deflection 
Enernal sii,:n.Js mat• be ,,pphed m the hori

zuntJI deflcrnnn pLucs ( I l 1h1ough a t .lp,1C1-
uvely-coupled ,unplificr. Cl) a dirccc-coupled 
;implifier; or ( \) a p,1ir of tcrmin.Js which .ire 
c.ipacit ively c,,nnc,:teJ 10 the plates. Either bal
Jnced or unhalJnce.t potenttJls may be con
nt"I.IN w th- latter terminJls. Sinusoidal fre. 
qucncy rcspoMc char:1,tcri.r,u of the c.1pati-
1ivt'ly-coupk·d 1111,1 the dtrccr-rn11pleJ amplifiers 
arc ,Jemical to those in the Vcnic:il Dcflcuion 
llrlUltS 

The output of the l,nc.-Jr ,,me-base gcncrJtOr 
111Jy be conOC"<ted by means of ;i ~wi tch 10 pro
vide hnriznn1.1I detleuiun whi<h is proportional 
tu 111ne. 

Linear Time-Base 
·nu: high VJtuum l,nc.ir 1,me-basc gencr,1u,r 

prov,dl.'s c11her rcrnrrcnt or tlnvt-n ~we-cps. 
l'r<-qucncy of the recurrent sweeps is v.uiablc 
Jrom I 10 150.000 cydes per second; tlurauon 
of tht: driven sweeps b variable from I ,c,:ond 
t0 lO microst-<onds. O 1rec11011 of the sweep on 
the c.i1h0<lc-rJy ruhc ~crccn " from left 1n 
right. 

Synchronization of the Time-Base 
The timc--base generator may be S) nch ron12.ed 

on n-current operation from ( 1) the venic.11 
Jdlemon sign.ii, ( 2) -' power-Ii ne frequency. 
nr ( i l JO t•x1ernalli1 llln11ec1eJ po1cn1,al. 

Either pol:1r11y or sign;II may Ix• uscJ for s~o• 
lhron1za11on. 

The driven sw~p may he inim1e.l from (I) 
the vertical Jelk>t.1ion signal or ( l) ~n cx1er
nJII)• conn,-<Lc,1 potential. Either polarity of 
~ignul m.iy be used for initiation. The d11ve11 
sweeps may be ,ni1ia1eJ at mies up IO 1he fre
quency wboch wrrcsp0nds to 1he S"et>P dura-
11OO. 

Automatic Bean, Control 
lnwnsity of tl1c Ouorc~ce111 spm is autom:11o

caJly reduccJ ro zero when the sweep is 
ch,mgeJ 10 driven operatwn Only daring lhe 
.1Ctual Jura11011 of 1he sweep is the spot visible 
on 1hc scrl'<:ll. 11 a camer,1 is useJ to rccorJ 
the rracc, rhc ~h1111er may be opened before 
and after its otlurrence wilhout causing Clt]>O· 
sure of the h im. 

Intensity M odulation 
An external s1gn11I mJ.y he rnnncueJ 10 prn• 

vi,le mrnlulntion n ( beam in1ensiry. T1min8 
marks may thereby be impressed upon the tlu
or~tent U'Jle, or lert.iin portions of the rro1le 
m;iy he bngh1eneJ m fo1oltt.11e ob)CrvJtion of 
1nu:res1i11i,; Je1.1ils. 

Positioning 
A pa1Cern or tmle may he moveJ 10 any pur-

11on of rhe c.11hoJe-my rube ~creen by mc-.in• 
of controls on the front panel .Ar least J() 
,nthcs nr pos1tionin,1t are Qv,11h1hlc- both v,·1 -
1il-11ly .ind hnriznnrnlly. 

Signal Outputs 
A sinusoicl.11 vohJgc ,II 1x->wcr-hnc frequency 

Jnd I rms volt ~mplirudc ,s 3va,lable at a 1er
n11nol o n tht: ftont p.tnel. h i~ useful as a ce,r 
5ignn1 for troublc-~hoocing work. 

A sawtooth volrage from the time-base gcn
er.lror ,s avail.ible at another rcrminal. It ma)• 
al,o he u~d a~ a 1cs1 s ignJJ, or u may be used 
t,, p rovide a rune-base for :mothe r oslillo
!(rnph, 

SPECIFICATIONS 

1·11t11otl.--llJl7' 'l 'ohe -'1') 111· r.C'P-A C'nlh
o,fe•rU,J.f 'rulw ,,,., Jth (vur t'r<"" dt•lh1\·t.lnu 
11llues. Acc,•lt•rnl 111~ p11t,•11ll11l. 3000 volts. 

, · .. rt tcnl Uell e.•111111-l ll•flr,•llnn Factor llUl 
more than J6 rm" mllllv11llk/i11,•h thrnugh 
u c amplln, r 11t full gnln, 160 rm~ mllll· 
,•oils/Inell through vrul,c nml n1111>llfl~r; 
t1'1l more thnn 2 ,, . ,, vults/ lnc-h throu~h 
ol ·t• timpllflur :1.t lull 1ml11: 21 rm11 volts/ 
llu·h =:!U<;;, direct to olutu~. Slr111so1tlnl fre
quency re"11nr1sc ot n-c 1111q1llnt1r uniform 
within 10% f rom G lo 200,01111 ,·y{')ca l)Pr 
~econd and within 60 0:, t o 500,000 r)·cle,.. 
ne:111onsc ot d •c n1111•llfll•r unl!o1·111 wllloin 
w~ trom o tu 200,1100 t"~•t•les per Mi-,, n.t . 

U111ll><t1Jrtl!d ,1,,111•1·1 urn lhn111i:;h rlthN' 11111-
r,lillo,r, 5 i11<'11rs. Input l1ull~1l u11r.t> to lllll• 
1,llfl~r, i m,,l{ohms po rnllclt•,l h1• 50 Ji./i. f . 
through oroh,., 4 , megohntR 1111r1llleled II\· 
Ill i'JI-( .. dlre,· t l1• pl11tN1, ◄ mc.:ohms 111,ral 
lt•INI b)' 20 JIJ'f. (halun,•••d cvnn,wt 11111): :! 
111,•.:uhnu; p.1rnllt!led by l O 11-i, r. (unb11ln1u•.-,l 
... ounuctlon). 

(;n llbr,itot~ F'urnls hcs Mt1unr•••-wu.v,· ,un-
1,lltu,l&.'s or 1).01, 0.1, l. 10, or 1110 vulls 1>cnk 
to-penk. Accuracy ~5%. Con11cc1ed to ''"r 
llcnl nmplifler by 11w11ns ,,t u S\\ ltrh. 

11orlz.ou1nl o .. n.,rt1011-TlNlcctlt111 ,~nr t1•r 
not more U1:in 0.7 r m!f volt/Inch Lh111ui,;h 
ll•C a in1,1Hlcr nl f ull gnlll, not m,,re lllllll 
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l)lJ MON'l CATALOG 

~ tl•t' V1tlt:,;/IUl-'h th,·t,UJ.;h ••• ,. nu11•llt\, r :at 
rull >:Hill, 2~ rtll/S \ult• ilH'h ~ "O',, tllrel't 
to plult•s. ~luu,nhln\ l1·•·t111P1tl,, t, spn1nH· 
nr :i•t· n111pllfli·r \\ llhln UP( trout :, lu 
200.uuo '-'Y('l11~ 11,•t· ~11,'htttl. u1ul "ttltiu ,~o•, 
to ;,uu,ooo t')'-·11•:-. H"sptiui•w 11! tl.-4.• 111upJl. 
rlttr uulror1n \\ llhl1t 111 1

,, t1·0111 H tu ~OU,UOH 
,·~tit•-. lh·r .~11t•u1Hl. l 'htll:-tlul h·tl ,t,·11•·• tiou 
thru11,:h ,•lllh I 111upllll.-1, ~ lnc.1 h,•:-- ln1u11 
l1uo••d111u·t• to n1upllll"r, 2 t11◄•J.:.••h111:--. PH ral • 
1,·lt.'tl h) flt µ14f. 11lr,•1•t lO pin.I ♦- ' lll♦'J,:.(•hlUK 
l•nt'~tlli 1.•tl h) :!O µ,,t. Chnhuu·~tl ,·01uu•1·ll111i>; 
:.? 1111•a.:,ul1u1-. p1,1nlh•l1 ,1 h) Ht IJJA-f. (U11l1n\• 

.1n•'t>f\ 1•1,11n,••·t•un). 
l , lnt•ur ' l1lnu•-1t,oo~ l!,,.Purr, 111 :-\\ 1·1•1)~ 

'a1•fahlt• (1'111u 1 , .. \.tll,lfUU \".) ("h•i- , , .. r :,.pt•~ 

,,1111 l ,ln,•n1lly wl1h111 IIJ', ,tl Ir, <·,t·ll•tt. 
)lfrt-t•llOJI of r,\\tt p tru111 lr(l tu t l'°'ht, S)'rt· 
('ht11t1l:.t.a l l1,11 (1u&H vo111l1·,,1 ,t •fh•11t1n11 ~,..:

l1ll. JIU\\ •·t' 11111• lt',·IIUPltl \' \'ttltllJ.:.••· ur' \.It' 

ti.ti >ilt,!Utll 11( o.vu:-, THliM \Hilt- iu111,111u,h·. 

Prh,·11 s,,,\·1•s ,,Ith 11uran .. u~ v.idald•• 

, utu loa:. ... , .... 
\o. ""· 

fr◄ ,11, l :-:,•('utul tu !!ti 1ttlC1u:1t·C◄..111h•, l11jt1:1• 
Hou rr,11,1 \·t l'lh'ul ... ,~11:LI Hf' cXltc•i-111.d ,11,: ... 

11.11 ur u.:!5 , oils a 101111 t utl,·. 
t•!ltht•r J)Olj1rll) or t-1l~11al!" wlll ~~ U(·hn1 

HIY.1 or lnhluh lh1· :--,,, ,,11:-.. 
h,lf.,,u ,11,· \ 1odul111luu- l11tHtt 1!11r,1•tl11nc t 1 

tu ,.,_ 1,,rnnl xl"'°'1ud. t7.tH11l ohttts p:u allt•l ,•1I 
h~• ao uµ.f. A1111111lud1• ,,r 9 \'t1lht 1u·uk fU'U

\ fd,,.. \"b4 lhl1· uunlulatl•HI al n1t•tlli11u OI' In\\ 
tnt1·r1:-.lty r-·v u\ug:. l'tn,lt~\''-• polartt., ,It. 
4'1t':le•U':-l lnt, 11~11, ur ht•Jtfll, tlt<l.:;111\t 1ud:,,·
,,, 111,•1•,•ns,•x l11l(•UN1ll. 

t•tn, r r :-.oun•4• Th,• TYi>•· :?r,o tnav l,1 
UlJ•ll'Ult•tl ll'ltrU H jH•IW t')4.tlt: IHH\•'I tlU• !II 

1·lth1 r l 1~ ur !!311 Vull:-i:. VnlluJ.:t I h:111.,;1 -
u,•,•r ~wl t rh 1,- un•~ ·"'""llllt· fl'oru uutshl, 1or 
i11~trum,•n1. PuWPr l.'U11sun-1H 1011 1 :!OIi ,, :1 t t, ... 
(IJ!'Ct• l)l"Cll,•t•t1e♦ n, :! a111Jh•r,•~. 

11 11 )-l'l)('n l C h nr11,•ft•r•~ ••~•N lh~, ru1111111 
1s h◄J\ll'(t•d lu a. 111,•t11I 1·al,l111•\ i,10\'hlt•ct ,, Ith 
,·:,,·tyinJ.! h:inc11,, .... tht•rult clin11•11,._t,,,.,.., l1t'' 
(lo,•i,:hl) , 11" 1wl,l1h1 , I!•" 1,1, ,1,1111 
\\ 1•l~ht. t:s lh:-t. 

lh•,-t•rl1,tlou 

)!Jil!! :!.itl 1·11thod,· n1~ n,.,,·ill11J.:,r:q•h, f"u,· ltr. volls, C,0...-(ifl 1·)1.:h·,. \\illt 
·,t 'I' I ;\ t 'u t hcult•-ru ~ •ruh,• Y \ 1,1,:11 

) ,\I ,l•:1,: 
" \ t.,t..:•: 
r \l.l•!ll 

1,111 
1:uu: 
1;:w; 

~.•u 
:!f,IJ 
!!:111 

~.111u lU( ahu\1•, \\ llh r.c ·P~., ('u1hodt· ray 'l'ulw 
~-'""' ;l:,, :dtn\,• 1 \\llh M'l'f,\ t',dhoth•-1·a~ 'l'Ulu 
:-;..,111,· 11s ~,110,·,·• "Ith ~1('1'1 l.-\ ('atluuh.•• 1·:ay 'l'uh, 

1311~ :ff,tt ('ulhu•li la,\ \he, lllu~ra11h, (t,r :!;cu V•d\:,.: , ~.fJ t\O l'\t•I,·:-.. \\ilh 
uC'l 1 J.\ C'1\thut)11 ♦ln) 'l'tllH• ,. , . ., , .. , YI 1,1,:., 

Y.\1,1,:1, 
Y,11,1-:M 

I !~h ~• ;!,,II 

1311 2:,11 
1a1~ :!nu 

:-{u1111• as :dto\"••; V\ 1111 :,t' f "~.i\ •·othuth•-ru,> Tnl,, 
~1uu~ , • .._ aftu\,• wltl1 :",,'1'7.\ (\,tl1uclt· • tHY 'l1Ul1t• 
~HIHt• Ht,, :tlio\ 1• , \\ ith ,·,,·1•1 L\ (.'alhudt•-r:I\ Tuh.-. "·' 1.1,:x 

TYPE 2 5 0 - H CATHODE-RAY OSCILLOGRAPH 
The Ty1,c l'jt).11 i~ .i mod,licJ version of 

the T>•pe 250 L.11hode.ray o~cilloi,:raph. 11 
.1ccommodace, the T yr<: 5RP-A C.uhoJt"-ray 
Tube .ind lus prov,,iuo for u>nneu,on of an 
external hii:h-voh.ige supply 10 furnish inu:n• 
s,her voh.1i:e. Th" h1.i,:her aucler.1110.i,: po1en 
11.tls which ma) Ix- useJ ( up to .,pprox. 15,000 
volt, l ,nue.1,e the l1.i:h1 output from rhe sneen 
of the tube so 1h,11 much fosll'r wriuni: r-11e;, 
lan be obs<:rved and phomgraphcJ. Wririn)( 
,pwJ< can be phOIO)(rapheJ from the Type 
250-H ( using the Du Mont T ype 2.6 \.A a~ .in 
,nren,ifier ,upply J which .ire .about to rimes 
1ho~e \\ h,ch C<1n be rccorJeJ from rhe Type 
250 .ilone. lighr uurput 1s also suffiocnr ro 
perm11 u,e of rhc T)•pc 250- 11 as ,, projec1io11 
osc,llo.i,:rJph for kcrurc .rnd Jemons1ra1ion 111 
large groups. For proj,'C'l1on purp<)iC>, the 

• 'n fulul( ,,~, , .. ~ 
, ... , ... 

Type 20~~ Projn11on Lens may be re.,J,ly 
.irra,heJ 111 Jron1 ol the ' l')pe 5RP-A C..rh,Klc
r .. y Tube. 

Denec1ion FJctors for rhe T>'l>C 250-H Jrl' 
,omewha1 higher rhan m the Type 250, Je
penJmg upon the .1eteler.11ini: po1enri.1I wlmh 
1.< useJ. I lowcvcr, rhe Jetlecrion factor of the 
Type 5RP.J\ w11h 12,000 volts .1,celeralln}( 
potential 1s only .ibour \0'l i:reater than the 
dellcc1ion faour of thl' Type 5CP .A C..1ho,le
r.1r T ube in rhc: Type .?50 "hich ,s op<,r.11ed 
w11h H>OO volt,. 

The Type 2~().H is avaibble on urJer from 
rhe factory, or b)' modifica11on of .1 Type .?50 
Os1.illow!l.ph whith is Jlre;:iJy m .1 n.1>mmd~ 
p•JSst·<smn. The pro1.l'<lur.-, m oht.1m rhc: m11,I 
1hc.mon i, rhc same J~ 11url11tt·,I fnr thl 'I i pe 
2·1H·A, p,1,i::c >'). 

llf'l'lll1• r l1ttluu 

1:111 ~-.n. II ('.11htHJ• •l4IY U~f'lllul{l':q•h. willt T~tk ;. tl1 11;\ l'.1thu1t, l'<I~ 

1:tlfi ~r,o II 
l.ll 7 :,::,u. 11 
I lll •I :!:,11-I I 

13~1 ~:,o II 
13:!:! !!:,o .. H 

•2 

'l'uh•• fur np, 1u1lun fruni 11:, ,ultt-1, :,u.1H1 ,•y,•l ,•!-4. 
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TYPE 256-D 

CATHODE-RAY OSCILLOGRAPH 

FUNCTION 

The Du Mont Type 256-D Caihodc-ray 
Osei llograph is a precision instrument spcci(i
rnlly designed for the study of shore-duration 
pulses, an<l measurement of cime intervals down 
to a fraction of one microsccnnJ. It is inval
uable as an auxiliary unir for existing radar 
syscems where it may be use<l 10 incrense nccu
racy of ranging, extend the range of usclulness, 
provide accurate time-markers. nnd expanded, 
delayed, or undelayc,1 sweeps, or an as a pre
<:ision test instrument nnJ calibrator. 

The Type 256-D is also an exceptionally fine 
,llCnernl-purpose tes t oscillograph because of irs 
varicry of sweep lengths, precision Jcl.1y cir• 
cuits, crysrnl-controlleJ markers, variable trig
ger generator, anJ wide-band video amplttier. 
Acrurac)' of the sweep Jclny is a~sured by cir
cuit design, and the instrument may m1dily b~ 
calibraced using its own incernul markers with
ouc need for auxiliary apparatus. 

DESCR IP TION 

Cathode-ray Tube 

The T)•pc 5CP-A Cathode-ray Tube i~ used 
in chc Type 256-D . Accclcracin;: pt1tcncial is 
l-'(lually divided hccwe~n second anoJe and in
tensifier clectroJes. Focus and Auxiliary Focus 
controls pcrmic adjustment for a fine, dffir 
crace nr any poinr on che screen. 

• Frequ('ncy response of vcrcical 
JeAecrioo amplifier uniform 
wirhin 3or, co 8 megacycles 
per senrnJ 

• Undel:iycd or delayed. exp.111d
ed sweeps 

• Deby of sweeps read din.:cdy 
on c,1libratcd Jial with acrn
racy of U. I per ccnr 

• Trigger generator with v;iri.i
ble repetition rare 

• Crysral-contrnllcd m:1rke1 gen
erator 

• T rigger :1nJ riming-marker 
UlltplltS 

• Mnvabl" marker ou1p111 

Sweeps 

Two rypl>S ot sweeps arc avJilitble on the 
TyJ)e 256-D. I l I 1\11 "A" Sweep whid1 is 
dellncd <1; thac whil h St MIS simultanl'Ousiy 
with an_ inici~11ni:; m,1.tgcr. ( 2) An "R" Sweep 
wh,ch ,s dehned ,1s an cxpandL'<I ,ind ,lclavcd 
portion ni .,n "A" Sweep. 

.. A .. Swl•cps ol i. I 0. 15, I 00, I 000. or 
1500 m,crosernnds durcicion arc available· · R" 

Sweeps ol , . 10. or 25 m,croscconds m~y he 
selt:cc~d. U)' mC'.ins of sweep concrols. the I 00 
microsecond "A" Sweep. or ,tny •1. 10 or 25 
microsecond portion of i1 mny he displayed on 
the rn.chode-ray rnbe ;m:,~n. T he I 00() micr<J• 
second " A" Sweep. or any 10 or 15 micrnsec
oml portion nf ir mny be disph1ycd instc"lld. 

T he "R" Swt't'ps may be locked w 1h~ ini
cincing trigger so chat they art' no longer de
laye,l. These undelaycJ sweeps .ue in reJI icv 
,horc-duruc,on " A" Sweeps. The 0- l micr~
occond pomon of the I 00 or I 000 microsecond 

1 !001-------*-c¼----:,;+-;-;._:;+..:.;.;.:::,.i..---+--c< 

w -· 

I Z<f-'-t,......h +'H--++-t-,----+ +..,...µ*,.J.\-,..,....j 
l'. IO:;,---;_,.~- ;;IOOO~- ";:.-----,!:,-'-- -c:_,.!:.-'-...l;;C.,IO~,_.:._,.._j,ot 

figure I. f ,equency•response choroclerislic of the 
Type 256-D 
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DU MONT CATALOG 

"A" $\\ttps, which .ire nm av.ti!Jblc JS "R " 
Swt"eps, m,l)' thus be di\plJyed. 

The srnn of .my "R" Wt't'p may be read 
Jiret1l)' on J t.dibr.uc,I d1,il to .in cinuracy of 
±0.17, of rhe " A" Swt-ep ,lur.uion. This 
mC'JO\ Jn acturaq· of ±0 I microsecond for 
Jny uf rhc " R" S\\CCI"' on the I 00 rlllnoscrnnd 
"A" Swt-cp berwcc.-n I Jnd JOO minoseconds 
and altUr,,q of ±1 m,,ro~ccond for the " R" 
Sweeps on the 1000 mirrnsc"tnn,I "A" Sweep 
hctween '> .1ml 1000 mitm-.ect>n,1'. 

Trigger Circuits 
Thl' sweeps m,>y be rrii-:AereJ or ini1ia1ed 

e11hcr lrom an l'xrernal s1gnJl ol posiove or 
neg,11ivc pol,iriry, or from an imcrnal Trigger 
GenerJwr Repetimm rJIC of dw m1ernally 
scnerJteJ ms.i:er 1s v.iro.,ble from lSO to :!000 
per second whl'n 1he 100 microsecond " A" 
~.Ile is use.'.!, and from XO to WO per second 
when either 1hc 1()0() ,,r 1500 mitrosewnd 
" A" 'uh:~ .ire u~cJ 

Tr1AA1:r output pubes of ixm11ve Jnd neg.1-
tive p<,l.mrn.>s JI 100 volts .impliiuJc are avail
able at front p,1nel tcrminJls "hc,her or not 
internal crii,;;;ering is used. \'v'hen ex1t•rn,1l Hig
scr is used. 1cpe1iuon rJtc of the output trig
i;crs 1s the sumt· JS 1h:11 of the t·xcernJl signal. 

M arkers 
T1mins markc:r~ .trc Jvail,,blc only when the 

1111C;'l11Jl Tnj!ger Gc·ncramr ,s u,cd. They .1p-

.,,_ 

t,UI,. 
OK•U.A"l'Ollf ... , 

"\..J 

"\,.J 

Oil.AT 

"' .. , . · t.tt ..... 
,. 10:t•I J • t 
'11110• • • ;.a 

1('1,11'(. 
.. IUl1C(• 

4UNt• nC)llt 

>< ... 
..... c .. 

l'"(ftalOIII 

t t I_ L 

- ,.ii.,,.._ 

) ,.4Gt 
¥IOU 

,111~1.1rir• 

-,l••t•i 

• ,o,- , .. ,, 
~10, . . ... , 
.., io,-, o, 

Fi9u1• 2. Oscil/09ram token from the Type 2S6-0 
showing a squo,e puln of I microsecond 
duration after it Ito, passed tltrouglt 1lte 
vertical amplifier, Nole 1lte reproduction of 
the extremely fast rise and foll al tit• pulse 

1-,ear on 1he succn of the rn1hode-ray rube as 
inrensiry-moJul:11cd marks, but they are also 
.ivailublc at a terminal for use with associated 
equipment. P rovision is made so that. when 
,.~rcrnal murkers are not required, in1eosiry 
inodula1ion siiznals ma)• be applie<l ro this same 
terminal. 

It is possible 10 select e11her polarity for 
the markers, .111J .1lso co ,elect marker intervals 
of l O or 50 microseconds. Markers are crys1al
con1rollcd, have i111 extremely fos1 rise-time, 
and arc generated by a low impe,bncc source. 

A Mo,able !\larker of fixed dura1ion shows 
the exact portion of the 100 or 1000 micro-

JIIC'l/6•4.t . ...... ,-i 
Ol,ltll>1M1l 

I\ ~ 

V 

1111cc, ' -
v,o,•1111~ 

"'°'"""' • .,. / 

,....---, v 
1•11cii:• iC&fMOOC: 

fOl\.OWU 

vc»t ••lt ..,,., .....______, l? • 

"'tit 'Jo • 

'f•II ••1 
0, 11• • ,. f 

, . .._ .. 

Figure 3 . 8/ocl, diagram o f the Type 256-0 Colhode-,oy Oscil/0910.oli 
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TI'PE 256-D CATHODE-RAY 0~( ILLCX,RAPII 

,ccond "A" Sweeps w h ich will be expanded by 
th(' " R" Sweeps. The moval:,lc marker I) ,1vad 
able at all 11mes ac an ourpuc terminal. h may 
,1lso be used w,th associate..! equipment ro ind1-
lJIC which por11on of the,r \1~nal is bc111,z .!,s
played on the Type 256-D. 

Vertical Deflection 
An incoming si~nal ma)' he wnue<.tcJ either 

directly t0 J vcrttcal ,lel1ec11on plate or through 
a video amplifier which lms a sinusoid.ii fre
riucncy respon~c down only :10% at R mega• 
lycles per second, and 50<'/,, 111 11 megJlych:s 
per secoaJ. A compeas.ircd .iucnuator provides 
rcJuccion of I.I. 3:1. 10:1. ,0.1, or 100: 110 

,unplirudc o f 1hc s,gnnJ hdnrc ,t •~ passed 
chrou,;h the .impl,hcr. 

M easurement of Signal Amplitudes 
Wlwn a ~•.Anal ,s lonnc,tcJ ,liwuly tu 1he 

del1c,1ion pl.m:,, the pe:1k .11npl11ude of 1h.1t 
~i~nJI m.iy be dirl'l.dy me.1.'lurc,I by m,1king 
u\C of two cal1hra11on j.1ck\ on the panel ol 
rhe T)·pc 256-D A \'ohmctcr ,~ l•lnnecred to 
rhc)e Jacks. and rhc vcrric,11 pm111oning conrrul 
i~ U5('d 10 move 1he rrJle vcrril.tlly an am<JUrl! 
equal w the amplo1ude ot the signal bcin>; 
oh!>ervc-1. Pc.1k-ro•pc:,,1k .1mplirn.lc ,, r<cJd from 
the vohmeter. 

SPECIFICATIONS 
◄ ·nthode-rn> 'l'uh TYJH' ;,(.'P-A l11t11, op-

•·r:ited with total :wrf'li•r:itlng 111,t,•ntlal ,,r 
11m11 volts. 1·nt,alnnl'ed v,,rlk:tl dell1•rtiu11 

u \ " ~,Yt' f""Jt,-i-",.\.. $\\'{lo(!Jt durn.l1nnM or 
4r,00, 1000, J 00, 25, 10, nn.t 4 rniCl'O>iO<.'OIHI" 
nvallnbt e. Tho •1500 µs 1<wcrp u se,! fnr nh
""n•lni, cntlrP duty rycl(' npel'ntluo nt 
r•'Petition rnlt•o abo," 300 11rr ,.,.,.,,.,ti 

ult" S\\f'f'll l< ~weep tlurntlons ot !!~. JO, 
nr I µ_!',. \\·111 f''<Pfllld :\ny 11111'111111 of )(Ill µ1< 
".\" Swee11 <>X••ei,l flr1<l I µ:<. 2ft or 10 µs 
!!Wflt'P" wl II ,,x oand n ny J•orl 11111 <1f I 0011 µs 
"J\" Sweev <''<'<'Ill llrl't (i µR. Pl'lay r!'atl 
11irrr1Jyon<'rtllhraled 1llal: a,• .. urat·~. +11.1rr 
t1C Cull !<Cnle. 

l 111eru n ll1· 'J'rl i;-,::-er•••I 0110,rntlon Output 
lrh{gf'rS of 1110 ,•011,. 111•nk :11nplltu<ll•: pn1<I · 
tlvr nr 11Ntntlvr 1111laritl1•"· T.-1,.i,er rl><t• 
tlrnr, 0.~ .w<: 1l11r,1tlo11, 1.0 µ~. Ht•l>t!litlo11 
rnl•· vnrlat,l,• Ml-mil 1rnh1r~ r1c-r i-rro1Hl 1111 
1000 and 1:;110 ,.,. "A" Sw•·•·rs: so-~ono per 
!'l('r'lnd on 100 ,i:• ".\'" Rw<'<'JH". rry:--tal••~nu• 
trnllrrl ttmlr1i:-1nnrk..,.-11 111111,,atlni: lnt,•r
'"'" nr 10 µ!C uf :;11 ,.,.; <>llhf>r polarl\1• IIVI\II
J1lti11. Plrnl 50 µfl markl'r npp():trH 40 /All 
uru~r the trl~ ,-cflr ; eac1 h ~uh~t'(llll11ll (ltlil, r,o 
µ!C Inter. HI•" !Im,• u( mnrlter,-, 0.2G µ.R; 
,1urnllon, 1.0 ,.,.. ,\t•,·ur:u·y n{ mark, ri<, 
--:-0.0~<;;,. 

l•!"f.t~rnnll ) 'rrfi.;-a:••r..-,t Oite-rntlon Input 
1rli,;-ger oC ,,tthrr 1rnla1·II) :in<l 1,, ,-nttH lll'll lt 
n11111lilude 1·N1tilrr,1. HI~,· lilll<' al '"""l 1011 
, oll,../µs rnr n,·,·urnt,, trllnn•ring. ·rrli:i:"r 
nmpliftrr p r1 mils 0110•rallnn rei:::nrdll'~~ uf 
trh,n:••r "a\"l'Currn Hh••· t 1 n,e 3~ !'lit,,,. t\!'( 
Ill vnlt,_,.,._ .. \\Ill lr!i:i;t•r """£'11. hul fl'C'hli
hritllun of lnRlrlllllCnL I" 11•·1•Ps1<ary. H!'PC• 
11llnn rat" of •·xt,·1·11111 1rli:;i;-1•r, 11-2000 
pul~fl~ JH"'I' Nt'•'Ort•l whrn 100 JtS ·•.A O S\, ,,rJ1 
I!< 11qr•l; 0-11111 l"'f ~,,,·,,nd whe11 1000 µS "I<" 
!"-\\Pc~1• ,~ 11!-i• 11 'ri,111n~ ,nark,•r~ not 1&\',tll• 
,1hlr. 

l uCen~lt, \l o tlnlutiou 1-:,1,•rhal ,.,t..:.11al 
11UI\ h,· ••uu .. •·•••••tl tu u1ntl11l:1l1 1t1t1 nl--ll\ or 
t·at h1ufl••ra Y h1·iuu 1( 1u:, 1 l .. ••r ~•-lt•t·1 or 
:,(\\ttt•h Is ·•·tut 111•!-'lt1011 tu Jtin\Itlo (01 
1111 .. 

\ ••rt l••uf U f' U•~••f lu n - I h•tl,•t•tli•n l•'nc'l•q• 
tllr,•t•t tH ,1, flN·I ln11 pl:1 tt. ';'• tl•r• vr-Jt .. 1111•}1 
◄ ~I)', thruua,,:h \"1tlt•u a 1u1tllll,1 r nl hall ,:u.111, 
nr..,t 11\Ut't' thau lf.!l~ 1•1uK \ nlli-./ h1ch. 1 1<,sl
lh (' Nlt:n11i t11'11ull•·•·>1 llll\VUI ,t •l<•IIPellt•n un 
~U'l'f1f'fl ,,r ('alht)fl"•ray tub<• •• \Ll).in1un1 ln
(llll po1<•11tl:il, t;/)(1 vnll" (<1·1' phtH tH•td< 
i.h:11111) l ' 11ll ls1or1,1,1 .... 11.•1•llu11, nr t,•asl :1.r. 
in•·h•·"· l111rn t ln1111·ol:11u•p to a1111,11ri.•r, I 
n)PJ.tuhnl fH\ra1h·h~tl h>' :!O pJJ(, :--;tuusnltl:\l 
(rf''qne.11t•3,· r~~pun~o ,!-s ,lu,, n ,, .. , 111or,, thuri 
!tft'; nt ~ JllPf~flt'YC"l1•:-a J11•1 :--.,•,•11t1tl: rio 111un1 

than !iOo/t. al 11 ,n,•c-:t•"~••1•·~ rw1· tW<'1u1cl 
(•uhw rPSIH)H~f• lll" fnJlow,t: ThP !--UtU or 
ri~4.' n11d Call 11111,'< nr ll I I'" put~••• \\Ith 
rl~C: and fall t 1tui"' nf '• 01 1414, ,1111•-.. uul ,..,_ 
t·•·•·tl n.o~ p.:,.,, ,, lu•u 1•111~•' IN pa ... ~, ,1 t hrr,ut.:h 
,·1,1 ,-0 nmrllll"r. .\ 101111 ,.,. 11111,-,, '""'" 11111 
1·h1uu;,1 v,,rtt,,nl f)H~ltluu n( hu: H li111• ar, .... 
, ••• , 1111IR,, l1y ,11n1·•· lh:\11 1ur; or 1H1hf1t 
l11•l~ hl. ,\ 1llplll11•r "Ill 11t1l ov,·1 lnad nn ~ti.:
unl 1,,:,.!-1 1hu11 t ,ult Jh•ak H1nptltu<1, \\Uh 
att,•1111allon rrillo or I I 

••on e r tii;(tut {'('" 1') ru • ;.!f.t.-1 ► 1 ,I, :,..;i~Ut•d t,, 
u1111r11t , 1 rro,n Jl 1 , :, \'(dl, r,o 00 t•., ,·111 J\0\\'I I' 
111111. ll1~ll(1 r 110\\Pl'-ti n(• rrl'q\h'IH',\ lllHY h11 
U~t•tl hlll ,H't'lll!lt'\' n( ,nl",ll'lllth't\t Illa} ht1 

•h••t·.-u~u-tl. l•t,,,,r Pons111n1ttlt1h ;!:JII \\hlt-.., 
fU!ICP 11roc t:••t 1ou, :! ., 01 ru •·•·"'· 

l ' h )Ml~:1t C h ur1n •h • rl 11C f1,· N ln~tr1111tt•f\l 
hou>-,•tl In nlt•lnl ,•ullin••t \t1'11\'ltl1•tl ,, I th t•:11·
r .,·111'-t hant1t+•~ untl h'lnnv:1hlf• fr,111t i-ov, r , 
• l\11rull '"""' " "'"''"'· 11:- 1 I" 11,,,Jght) ' I l a ,,. (\\ hllh) x ~i;" t,l,•plh 1. \\'1·l~hl, 
I II I 11,,. 

t ·111n-
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1.'> 1u• 
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131111 
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TYPE 274 

CATHODE-RAY OSCILLOGRAPH 

FUNCTION 

The Ti pc ,., I " J i,;cncr.11-purposc 11,ullo
i.raph for l.1hor.uory or ;crvillO): Ju11cs. 11, 
tombrn,1110 11 of ,11npl1t1ty Jn,1 u11l11y i\ "milar 
10 1hc Type I 6,1 J'., dw print1pal d1ffert."11<es 
hcrn,11 ,n 1hc '>· ,nch c.11h,xlc-ra1 1uhc, 1nccns11y 
mo.lul.111011 provision, and siµn,11 rn1111ec1ion 
,omb,n.muns pruv,dcd ,n the T)'pt· 1.7 i. Ir is 
cxtrcmd)' l1,11ht 111 ,,ci.i:ht, .,n,1 1., rhcrdorc 
c.1\lly rr.rnsportcd and ,et up for oper,uion 

DESCRIPTION 

Cathode-ray Tube 
A Tipc 513P-A C.11hmlc-r.11' Tuhc 1s u,cd 111 

1hc Type .P I. Audemun,i: J>1He1111.1l of I 200 
volis ,s .1ppl1cd pnnr ro ,lcllcuinn . .A m,1.1:nc11c 
sluclJ for rhc ,.11hodc-ra)• whe pn:vcn1, spuri
ous Jt.'lle<.11nn nr 1mcnsi11• m0<lul.11ion from 
,1r,1y m,1.1:nc1it ht.'ld~. 

V ertical Deflection 
~,.,:nJ!s m,l)' l>t: .,pphe,I t" n·rm.tl Jcllet tion 

pla1c, ( I ) 1hroui:h the vcr1ic1I Jmplitier, ( 2) 
through .1 panel u,rmin,d "loid1 n1Jy he c.ipad
rively rnnnl,1cJ m the JcOcuion plate, o r (3) 
1hn)uJ,;h J 1crmin.1I .,r rhe reu of the irmru
ml'OC "h1ch •~ di rculy rnnnccre..J m 1he deOcc-
11on pl.11c Si1-tn,il, which ,lo nm re<1uire am
plih,Jrion or which t(mtain frequenq• compo
nents heyond rhc rcspome limits of the vertical 
.1mpliher ma) he c11her ,,1p,1ci11vel)• or directly 
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• Lighc-weighr, porrnble, grn
er,11-purposc oscillograph 

• Varied sclecmm of deflection 
place connections 

• ldC"ncical amplifiers for veni-
cal and horizonral deAeetion 

• lnrensity-mtKlulacion provision 

• Sine-wave iesc sign.ii outpuc 

• Recurrent sweeps from 8 cycles 
to 30,000 cycles per second 

wnneucd tu the Jeflec:uon pl.ties. inuw1J.il 
frequency rcspon~e d1Jractcris1ic of the vcrti• 
,al amplifier is uniform within 20"j from 20 
tu 50,000 cydes per second, .rnJ within 50% 
10 I (>0,000 cycles per second. 

Horizontal Deflection 
Ex1C'rn.1J s1,i;nals m.ty be applied 10 hMizon. 

1al Jelleuion Jll,ues ( 1 ) chrou,l!h rhe horizon
tal Jmplihcr, ( l J 1hrough a panel terminal 
wh,ch ma)' be ~1p,1ti11vely rnnocued 10 the 
,lcllectton plJre, or ( ~) throui,;h a terminal 
.ic rhc rear of the in\lrumcni wh1th ,s Jirady 
umneeted ro the deOccuon pl,nc. S1~nals which 
,lo nm require amplifica1ion o r v.h,ch conl.lin 
frequency componenrs he)'onJ the re<;ponsc 
limm ol the horizontal amplifier may be cithcr 
taparniveli• or dircc:tly connec:reJ m the Jcfla
c1on plute. Charauerism, of rhe horiznncal am
plifier .uc idcnmal co those or the vemcal 
amplifier: 1herefore hy rnnnenini:t 1wo )t1-tnals, 
one m ead1 of rhe amplifiers, rcl.111ve phJSe 
bc1ween the ~•.i:nals m.1)' be Jirculy de1ermineJ. 

S.Jwtoorh vohaitC from 1he line-,u umc-base 
,llCner,11or mar he connecred 1nsu:.1J of an e-x
ternal •ii.nal ro pro,luce horiznntJI Jellenion. 

Linear Time-Base 
The time-base generator furnishes ,1 recur

rent sawmoth volraAe v.1riable in frequtncy 
from H io ,0,000 cydes per second. Direction 
of the sweep produce.I on 1hc carhoJe-ra)' rube 
i, from left IQ right . 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

'I YPE l" t LATHODE-RAY 0$(.ILLOGRAl'II 

Synchronization of the Time-Base 
Frequency of che time-base A,;eneracor may be 

synchronized from ( I ) the venicnl defl~cinn 
signal or ( 2) an excernal signal. The vertical 
dcflernon signal is obtained from the vertical 
amplifier; chc exrernal signal may be connecred 
m a 5ynchronizing ccrminal L)n chc ponel. 

Positioning 
A p.iuern may he move,! co any portion of 

che cnrhodc-ray tube screen by means of con
trols on the panel. Ac le-.ist S in,hes of posi
tinnin}l are available boch vertically and hori
zoncally. Positioning conirol may be retained 
even when si;;nals are connected throuE?h the 
rear Jeflection plate cermina ls. provided that 
C'llpacitive connccrion or high-impedances are 
used becwecn rhe si,1:nal source and the cermi-
11.ils. ( Refer to Mnrch-Aoril 1946 issue nf Du 
Mont "Oscillographer" for discussion nf con
nections 111 rear terminals.) 

Test Signal Output 
A ,inusoidal volrnge of power line frequenty 

,0 t0• 10.to 
rMOUCNC't-CVCLCS F"ll+ ~[GOND 

F~g~t '! I. f, .,-ue ncy-,osponsc cha, octerisric ol the 

Type 274 

and 6 rms vohs ,1mpliruJe is 3vaibble ,1r ,1 
terminal on the p.incl. le is ofcen useful as a 
test signal for trouble-shootiniz ,1pplica1ions. {H 

ir may be connected to the synchronizing ter
minal 10 synchronize the timc-bJse at power 
line frequcni y. 

Intensity Modulation 
An external sii:nal mi1)' be connecred to n 

rerminal on che panel 10 r,rnv1de m1><.lula1ion 
of beam intensity. An input signal of posirive 
pol:1r1 ty will inac,1se imensit)'; a neg,11ive pobr
oty si,llnal will de<rl'3H' intensity. 

SPECIFICATIONS 

( 'ulho,1<- - r n ~ 'l' nh•· Typ,, ,, fJI'•,\ t.'!llhndt:"• 
rtl.' tuht", ,\ t't'f•l •·••ntin..: IH'lh 1 u t1:d, 1:?011 
\"Hlt~. 01•tl1•11llnn pl:ih•~ :tr•· nl J,.:,ruurnl fl" · 
t,111tinl. 

, t.• 1"1 h•Jt I U t.•f'h•t.•Hott l •t.tflt'(' \ ion l•'lH"( nr 
not n1ort- 1h:111 O. r)a nl1:-- ,olt / il\•~h wl1h un1-
1,Hth.'r a l ru11 J.tuin: l~ rrn:-c vnltt-1 / IIH'h :!:20''; 
•tirt--,"t tn ltlat,•:-.. Siu11Hoifl .1 I r,•!-1l)OHX•' o( 
:t111pllllo•r at full ~aln unlfnrin wilh l n 20'} 
(ru1H !:Oto r,o,oou ••~·•·1t1:-f p1 \I' x ewu111J, "lthi11 
~H',., t,. 100 11011 ,·yd,•~ 11, r !-l ◄,·•u11tl. lnpu1 hu
,,,,,1111 ,1 ,,. a ,11,,HUt•t·. l nwµuh1,, 1l •1rilll1•h·d It~ 
io µ,µ(., lhn1UJ,.!h t•:qmi•thii- to tl1•fl•••~I lf•n 111111••• 
~, 1 ·,,•c11h• •:. •••1ra1l,•h•d h> ;;o µ,,t(, 

I I u r h~t•n 10 I o .. •fl (',~t lun- l ,,~ n,~c•l If In I+":, C' l nr 
11i,t 11101•,· than o.r.~ ,·,n~ vnl1 / ltH·h wHh :itu• 

,,un, .. , II \ fu11 )4:dn; IR t'tll~ vull:-:/ lru·h :t2U'~ 
tl'1·1wt In td :1t 1 •>1. Sinu:-cultlul 1·1."•'l)nn~e nf 
u•u1 tltlltw at rull &-:';d11 u11lfor1n \\rilhin 2U"r 
r,•u,u 20 ,. , r,o,ouo 1\V1'\h·~ J1ttr ~P<.'rtud: within 
:-

1
• · 1 It• JOO,UOO (•yr•J••1< p,•r st•(10111I . I rllH11 

1rn•11•thtn.,,• lP t101pllrti<1·, :, llh'M;"oh,us 1rnral• 
h •ll•••l h) •ltl JJ,JJf,; \h1·011~h f'apat·ltor l11 1111-

C'ufnlo~ ' I ' ) ltf\ ,o. , ... 

IIP\~tinn pJnt1•M, :i l111•~rd1tHH 1.:11·ullnlh·d t.v 
1;0 µµf 

t.f u ... , r •111tu .. •-Un,.,· - Ht11•1u•1•••11l ~\\ tt, p,c 
vn1·1:11tl, trt lr, .. 1u,•11•·> fnH11 , 1,, :io,ooo i•., • 
4'lt-!- p,• t : t•(•ntHI :,,.;\\ 1•1 111 d11 ,wt 1110. , •• r, .,,,. 
I h:,I\L :-,:,•1111 hl'fl1tl't.:1I hu1 f1111n \'t•f'llt•:il ,i-, .. 
ll<·~• tlnt1 tcl~ n:11, 01• t·>..t,• t'l11tl }(l~u:•I tt( 1t. 1~ 
rn1:-. \'11H amp1tlotl•·. 

lu 1 ◄•nwl , ) 'lo ,lulnt lun l 11p11I 1111 1ll'IIHl!t't', 

1-;o ooo 111111· 1•a1•11 •1•'1•,\ hv 1:; µµ.f 10 voll:-;. 
1·11,~ lupul ~•~Hl\ l pn,, l,lt1:-.: :-cnth;fa,·tur~· 
11u♦1IUb1lh ,11. 1•.~~ltlvi, pnln11 lt,, l1w1•1•H!"t•.:,,: h1 -

l••t1:-.ity. 111•~11livt• pnl.1rll) d,•1•1,•n,l'..1•:-- \11. 

ll•11><llY 
.... " pr ,-Cou rt•t· •r., Pt' !!i 1 i~ d11 sl L:. 1n-tl tu 

H1H•:·:1 tt fi' OlU II I tr, \'Hit pow,11• 11, .. , :11 r,O-f:U 
C'\l'l t•s. 1'11\\' t't' f 1 flllt(UIH Pl1nu l ~tl1 \\Hlt:-:: ru"'t' 
p:•,,t .. \•ti,itt. l 111u 11♦1 1• ,•, 

Ph .)' ~ h •n I • ' hn rut.• • t.•r•~· . ..... - l n~lf'llHH 1 ,1t 
h,,U:--Pil 1H tu,•t:il .-ah\1p•t jtln\'itl•••I \\i1h c•:11·• 
l'\itl~ h:111111, . tlV1•rHll 1111114 11xio1u,,;1 t 1

1
' 

(h••lg"ht~ ~, .. ;;/"'''(Wid th, "' l!t:{/~" 
(11• plh) . \\"11h:. hl. :Hi l11N, 

u,•,wrl1•• lou 

l~tO :.?i' l'lllh•l•k-ray 1l~,•ll11)J.;rnpl1. wlfll r, Hl'IA 1':,tlu11t,,.,.,.~ '1'111"•. (n!' 
o))••ralion fr11tn I 1;, V••ll:-:, r,,)-•iO , •y-•11-,-:: \' \ I.,\\' 

y \ I, , x .. , ..... 2; 1 ~llll\i' ac: nl10\t•, Wllh i,H l.'11 .\ f 'JUh1141t••r:i~· TUIH 
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TYPE 275-A 

POLAR COORDINATE INDICATOR 

FUNCTION 

The Du Mont Tn,e 275.A CathoJc-r.ay 
Polar-coordinate lndi,Jtor has been developed 
ro meet the need for ek-ctronic equipment in 
the licld of mechanical engineering. In the 
past. primary emphasis in oscillogrnph design 
ha~ been placed on the needs of the electronic 
engineer. T his was justifiable since electronic 
engineers demnnde,I oscill0Ar.1ph ic improve
ments to .usi~t in achieving ~uch elecuonil 
advances .iJ television, r.1dar, nuclear fission, 
CIC. Such developments would hove been im
possible without rhe cathode-ray oscillograph. 

However. there have abo been many advances 
in the m~han,c.11 field. Dll~el engines, fuel
injeccion S)'Stcms. gas rurhincs, and super• 
ch.irgcn .ue but a few examples. Until ret.endy 
the m«huniLJI en,i:inecr h.1s had co rdy on 
mechan1CJI, rather th.10 on clc,tronic means 
for observtnf! and evalu,11i11g the results of nis 
efforts, or el~e he has hcen forced to u~e rhe 
tools of the clcuroni, en,i:incer. modified 10 lit 
his spec1Jl needs. 

Soluuons 10 problems sulh ns the determi
nation of peak transient pressures in fuel-injec
tion s1•s1cms, the efTeu of vibration nnd reso
nance on pre,.ision mcclmnical linkages, and 
angular accelcrJtion ,rnd 10rsional stresses in 
the cr.1nkshafr of a !,rasoline engine when lhc 
spark plug hrl'S, Jll are \ 11al if bes~ perform
ance i~ 10 be Jlh1cved in various devices. In 

48 

• Carh0Je-r,1y Oscillogrnph Jc
signc<l specifically for invcsri
gntion of mechanical devices 

• Circular time-base ,turomati• 
rnlly synchronized wirh quan
tiry being sn1died 

• Amplifies potentials over fre• 
quency range com:spooding 
co rhe fundamental frequency 
producc<l ,ll a speed of 120 
rpm up ro the 500th harmonic 

of %00 rpm 

these 1uoblcms, mechanicJl indicators .,re of 
limited value bemuse or ,heir inhcrcnr inertia, 
and their correspr)ndingly poor hi,i:h-frequCnly 
response. 

T he Type 275-A Cathode.ray Poh1r.coord1-
na1e lnd1rn1or rs ideally suited fnr ~tudying 
thc!e phenomena. Carhrn1e.rny inJ.JCation is 
incrttalcss, and the circular rime-ba.,e shows 
relative positions of phcnomena that rake place 
in a given mech:mical cycle \\ ith respect 10 
some reference point in that cydc. A typical 
eicample of the use ol this Indicator is shown 
in che osollograms of f,,i:ure I . These oscillo
i:rams show varying degrees of tension on the 
spring ol the rnnract point~ ol a distributor on 
a ,ix-q·linder en,1;,ne. fi.~urc I A shm\S CXlC~-

A B C 

figure I. Osci/109,ams tahn f,om the Type 275-A 
in adjusting the spring lens/on on /he d is• 
lribu/or conlac/ points in a 6-cylinder engine. 
Oscil/or,ram A indicates excessive bouncing 
of the contact points, 8 indicates a morle,ale 
degree of bounce, and C corresponds lo 
proper adjustment of the tension 
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TYl'F r'5-A POLAR-COOROI ATE I nlC:ATOR 

f i9ur1t 2 The 1mo// lwo-oliose 9enr rotor sup-

plied wit/, the Type 275-A to p rovide a ci,. 

cular time-ba se, which is outoma tico//y syn

chronir od with the phenomenon undo, inves

tigatio n 

s1,·i: boun,ini:. F11,:url" 2b ,hnv.~ the pr~nce 

ul mnJcr Jlt boununf;, "hile Figure 2c shows 

the proper ;1,lju~unent. 

DFSCRIPT I ON 
The T) p.- .r5-A i) t"lw1111.1ll1 a rnthodc-r;iy 

1nd1c,111ni,; Jcv1u: "ith ,1 c1r,ul.tr umc-b.1<c on 

"h1lh the ~1i,;na_l heini: srud1l.,I produtcs :i. 

1,1dml ddlcuion. The i111cn<iry o[ 1hc t race 

m,t)' be mo,lulJ1cJ simulcancvusl)', with one or 

morl' m.irkcr~. tu indol,l!C c11her ume intervals 

.,Ions tlu: umc-b.1sc or ro establish a reference 

rninr Imm v.hich ani:ubr d1~pldcemcnt may 

he mc,uurcJ. A c-alibr.11c.l polor-coor.l inate 

\lJll' wh,d1 hi\ 1n front or 1he ,,uht><.k-ray tube 

er1.1ble<i qu.1n111.11i,•e me,t5urcments to be m.ule. 

The cir\\llJr ume-hase 1s JcraveJ from the two-

11h.1sc sinC-\\J\l' w·ner.uor, ,hm,n III f-111urc 2. 
"hrch 1s ,ouplN to the device under test. 
Autornnric ~ynlhroniza tion o l the cimi:-b,1se to 

the in,es1i1,:.11eJ phenomena 1s therefore Jccom. 

rlishcJ 

Cathode-ray Tube 
The Type ~( P-1\ C:.uhn.fe.r.iy Tuhc is used 

10 present mnlln_i:r.irns 0 11 ,1 hve-imh-Jiamc1er 

sueen. This cube 1) .1vail.1ble wi1h vorious 

t1•pc< ol succn phosphor$, e.1ch of which is 

.Jem;neJ for .1 ~pecifi• purpo~. T he T ype 

'>LPIA uulize, ,1 11,rcen. mcJium-pcrs1stence 

llrl'l'll wh,ch i~ suitable for .111 general-purpose 

wnrk. The T}1x: 5CPI IA provides a sh1•rt per
<1>tcnu, hlui:--lumincsunt tra(c of h11,:h :i.cunil 

\ ~luc which "pnmanl)• usi:J for photoRraphic 

w,,rk. flor v1su.1l ohscrv,1t11)n or lo w-sp«.J 

p hcnommJ, rhc T1,pe 5CP 2A or the Type 

~cp~ A ,ire usually t'mployeJ srnce they pro• 

vrJe Ion~ rcrnstent trnu,,. 
The ,.11hoJc-r.1r rube or,cr.ues ~c an overall 

.ICcelcrnring pmcnti.11 of ~.ouo voles. This OC(el

ernting pocen ri,11 provides sufficien t bri ll iance 

,rt .111 wr,11nl( mu,s, unJcr normal conJi rions ot 

.1mbien1 l1gh1, io allow bmh visual obscrv.1-

11on anJ pholl,graph ic recordtng of an osc1llo

gram from 1he sucen. 
A sh idJ 1s provided m rrmecc the c,11hnde. 

r,1y tube from the dl"ed s of extern·,r! magnetir 

fidJs. 

Circular Time-Base 
It 1s :i. wcll.knov. n f.iu 1hal ,, circular t race 

nuy be obmincd on a ny ,-athodc.my osC1llo

gmph by upply1n1-1 a sinc-wnve 10 the ve riic-al 

.!ellccuon 11IJCCS .,nd dllOther sane-wave, 90° 
out or ph05t' "irh the fim, 10 the ho rizonial 

dclll-ct ion plate-. T lus principle is used in the 
dc-,ii,;n of the Type 275-1\. The rl-quircJ sin u• 

51,iJ.1I vo ltages a rc obtained l rom the rwo-phase 

sine-wave gencramr. TI1us, ;1) ~hown in Fi.itu re 

}. the- ~1.1mal :ipplu-d to CJth ,lcflec11ng p la te 1s 

IHO out or ph.1se with the voltage on an 

•>pr,,,,ite d etlecung plate and 90" out or pha~e 

w11h the poumti.il Jp plicd ro each o f the Jc

tlcctini; plaws or the othe r JMir. 

T he circulJ r trJce thus uth 1cveJ is a lways 

an s1·n,hron1~m \\ uh the phenomenon being ,n. 

\'csriga1e,.l, since 1hc rwc>-ph:ise gene mm r 1s 

Jravcn from .i s h:iJt wh ich is mechanically 
relote<l 10 thnc p he nome nJ. 

The generator has a red doc on its shaft a n,1 

anoihi:-r one on 115 case. T he time when 1hae 

dolS are opposite c.tCh other correspond w the 
cop-centcc position on the circular cime-base. 

Connection from the gencrnro r m the lnJ ica mr 

1s made th rou,i.;h a connector on the Indirnto r 

cabinet. However, there is provision fo r con

nemon of o tht•r sinU5oidal voh:1ges through 

term111als on 1he lnJicaror p.1nel. The Jiame. 

tcr or the cirn,la r time. lr.ise 1s nearly conscont 

over gcneracor frcquenucs from 0.S 10 60 
()·des per sctond. This rnrresponds co rora-

11onal ,pceds from \0 10 HiOO r.p.m. D 1:.m

crcr may be ,nnven1ently ,1J1um:J l,y means of 1t 

rnnunuously v:1riahlc con trol o n rhc ln J icamr. 

Radial Deflection 
The phenomenon 10 he inves1igated with rhe 

Tn,c .F5-A m:iy be transformed 11110 a p ro

porrrun.,l eleu nrnl rorcnual i r ii docs no t 

11lrr .1dy cxisc as ~uch . T h is po te ntial is con-

1 r ------
18 0• 

f igure 3. Dio9,om showing the phase ,elorion

ship between the volto9H applied to the 

defle ction plates of the catl,ode-roy tube in 

producin9 the clrcu/or l ime-bau, 

◄9 
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DU MONT CAT ALOG 

TO X8Y AXIS 
A 

DISTRI BUTOR 

TO RADIAL 
---.~ - ~'-=-'=-'=:..:::::::;~'-=-'~~:;:--::~ - SIGNAL INPUT -· .1=_ · - - ------ (TYP£ 275-A 

• INDICATOR) 

INTERRUPTER 
..,,.,.,,,,,,. DEMONSTRATION 

220 OHMS 

IGNITION COIL 
11

6V AUTOMOBILE 
I I 7_ BATTERY 

T 

Fig~re 4 . Oiogrom ah owing the O!)olicolion of tho Ty:,• 27 5-A ;,. od;ut tmenl ond .oorformonco invetli• 
got/on of tlte ignition <!'Siem al o 6-<!'linder c,uromobile engine 

ne(red ro rhe I nJicaror to proJu,e rnJial Jis
pl.tlt~mt-nt from the nrcul.,r time-ha~c. 

The Jpplicauon of rhc Type 275-A ro rhe 
Annlys,s o{ thl' ign irion sys1crn of an .1uromo
hile h.,s been accomplished in the lnborntory 
by usin,f; rhc cmu11 nf Fi,gur<: I. No spc~ial 
devices are requ,reJ m order 10 proJucc prt>· 
portionnl clec1ric,1I po1en1ials sintc 1he sysrcm 
already prov1d1:s chem. This set-up Juplirnres 
the .mtomohde ignirion ,p11:m ,ind permits 
sruJy and adjusrmcnr of mrerrup1er opera tion 
as well as sp.uk plug ,i:ap .1diu,1menr. An 
elecrric moror serve\ ro drive rhe inrerrupter, 
the disrribu1or. and the rno-pha\r .i:ener;11or of 
rhe Type 2-5.A, lf 1he rest is ro he performed 
on an aucomohilc, rhe two-phase _f;c:ncraror c.10 
he coupled to tbc ,am-~h.1ft of rhe engine, 
euher d1n·t1ly or n1h,·rn 1st·. F,,i:urc 5 1s n 
rypica l oscillo,gr Jm obr.11ncd from rhe sec.up 
shown in Fi,c:ure I. E.i,h of the six scparorc 
oscillJuons on rhe urcular urne.hase i, .1 plor 
of che vult.1.c:c .teros, rhe ,ml primary .1~ che 
tlistribucor applies voliJ,1.tC tu rhc v.uious ~p:1rk 
plugs. lntt,rpr<:t.111tm ul the tr,tlC cn,1.hlcs an 
observer 10 determine whccher or noc ca,h 
plug 1, !iring. rhe len.i:ch of the hr,n,11 period. 
and fr,)m rhi< ro pm.lier _gJp adjusrmcnr .inJ 
con..lirion of rhc plug. 

The Type i-5-A rn.11• be uscJ in ,uljmmwnt 
Rn<i rim,ng of muny J11Tcren1 rypcs of mcd1.in-
1sms. for cxJmple. 111 thl' rcxrilc industry, ir is 
use..! co rap1J ly aJjusc .ind rime looms nnd ro 
improve the un,form111· uf the we.ave. Looms 
had previouslI hem aJJUMl'<I ac lo" speeds by 
mechanics, and rhl' accur.1cy of aJjusrmcnt de
pended upon juJi;:mc,nc and experience There 
was no w.iy to Js,crrn,n whcthc·r cloth woven 
on cwo nuchin~ \\Ould be un,form. In using 
rhe Type 275-A, rhe r,-..,proc.11ing clements of 
the loom opcr,1te m11 rns\\ icchc, which open 

and close clcetric,11 lirruit~ IO produce poten
ci.tls corre,1>0ndin,g in time ro ~ome point >n 
the reciprocal cravel. 

A poccnri,il w hich •• proporuonal to nnl' 
reciprocal or rorary mouon may also be pro
duced by an arrangement of a porenciomecer 
and a source of d-c volt,1.i;e. T he potentiometer 
is connected across the J-c source, ,1.nd is 
mechanically coupk-<l in a manner such rhac 
iu center arm moves in ncrnrdunce with that 
mocion. ·n ,e propomonal potential appears be
tween the ccntl'r arm .inJ one rerminol on rhe 
potenrjometer. 

The Type r5-A m:i)' be used in Jyn.im,c 
b.il:mcing of m.ad,inery ~nd in other v,bra11on 

Figure 5. A typical oscillogrom resulting from lltl! 
ser-up ahown in Figure 4. Each al tho sil( 
osci/101/ons on rite circular timo-boso is o plat 
of tlto ~0l1oge ocrou rite coil primary or rite 
rime wlten llte soorlt plugs fire. lnletprelo-
1ion of the osci/logrom altows 1h01 plugs 2, 
3 , 5. and 6 ore firing normally, while plug I 
ia o,oen and 4 l1 altorlod 
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TVPE li'>-A POI.AR.(.()()ROIN/\ t F INDICATOR 

studies. A vibr.,uon tJpe pick-up dcvke may 
be a1t:1checl, for example, 10 a bearing w hich 
supports a rot:iting shaft or wheel. Any v,bra• 
1100 ol the mechanism :u it roi:ues will produce 
radial deflection from the circulJr time.base. 

Pressure q•pe pick•ups are also commercially 
av,ulable. One of these may be a1mched co 
1he cylinder o f a Diesel engine, for example, 
Mod used in con1unction with the Type 275.A 
to show the pressure vs. rime variation w11hin 
that cylinder. 

The frequency response of rhe radial ampli. 
fi t'r in the T ype 27"J·A 1s uniform within 10% 
from 2 co 30.000 cycles per second. This fre. 
quency range corresponds. /or the lo\\ er limn , 
m the: fundamental morion of a shaft rotating 
~, 1.W r.p.m .. anti, for 1hc higher l1mi1, to 

1hc ',001h harmonic of rhc funJ.1menu1.I v1bra-
11on of a shafr curnin,i; 111 ;600 r.p.m. 

The input ar1enuaror for rhe radial ampl1her 
has 10: l and I: l positions . .ind a position at 
which ,1 60-cycle rcsc signal 1s applied to the 
inpur of the radial amphhcr. A continuously 
variable cont rol perm,rs ,1Jjus1mcn1 of radial 
deflection amplitude. 

Intensity Modulation 
T he Type 2i'>-A has pmvi~ions for applying 

an external signal to 1h.: 1-1nd of the cathode
my cube. Tim channel ,s used either 10 appl)• 
t imini;: marks, so th.it ro1a11onal spceJ of the 
Jcvile under invcmgacion c3n be derermined, 
or to apply :i reference marker from whi,h 
a 1114uh1r J1splaccmcnt ~11n he measured. 

SPECIFICATIONS 

, ·u,hot.J•~-uu,~ 1 'ult 'I'.> p,, i,C l'-... J\ ••l~l.:'tl"u• 
Ml th- llll>t', o,·~ rn.11 a,·,·,•lcrutln~ 11utenllnl, 
30110 \'Oil~. 

t.' lrt•u1nr Tln1e-DoM~ n.\r(V(.1 (1 rr,,,u l \\ u-
1•has,, ,.;,,nuralor (urul.~h<·tl with lllr ,•1111111-
mtnl. l ',cCul circle ,liamct,•r, l tu ◄ ·I/!! 
Inch!'~. l'<>:tllhc, pnl:trlly r,·0111 i;-........ :llor 
•ll'll,}t•t~ hrun1 upwur,t 01· to 1ho right. 

I U11Hnt t\ttqallflc&r LlU-lM 1h:\n 0. I rn1s \'Oil 
prfHIUN'" •I• IIPctlon lo •·••nl"'' nf 1·lrt·lc•. l'••~I• 
th<' l111'11l lnrrt•as<'R t'lrt'le dlr11111•t1·r. Fr,, 
qtJ,•n<'~' rt•,,.11u11Mfl unit'or,n ·wtthln J Ot': rruru 
~ 111 lll,000 ,·,<'1,·s Jler ,.,,1•ond. t 111>11l lt11• 
11,•da11,·,: I\ Ith I : I atll'llll:lllo11, 260,(100 
nhtns: with 10:1 :atl◄·nuntltln, ~ ◄fi n,♦1~ohn1:-;-. 
l llJHlt ,.,.J,·P!lon u! PXl• rnu I ~lgn:, I ur fiO. 
1•yrlt• lf·!-il ~tgnuJ. 

t ' utuloa,: 'l')'11t• , ... , ... 

lnh'-uHlf)' '\ludulnffuu ln1,n1 l••rtulrw.1 
••:-a na,·l I I vPI)' ,·01111L•l"Lt•1I LO ,·u \ hudt'.?•l'a l ' tohc 
Krltl l111•ul ln111t•du1w,•, !!.Z. n11.•t,:,uh111H. J•u~l--
11,,• l11p111 ln<-r<'n><t'" J;, 0 11111 111l<'n,.it,, 16 
,uttM 111,n lc lllA"nal ,lrh,•i. cntho<l••·rllY l11lw 
frntu t•ut •t1fT tu "'-'I'<> bi111<. 

l'on~r •"'our,•("- T)~Jh' !!75-- A lx tlO:,dgn,•tl 
I II oJh.•rt\tl• tr,,11, PII h•~r H 11 :i 01 2!i0 volt 
r•ow,~r llnf>; <•h:ln-.:-P r,o,n <uu.• tu th<• ntht.•r 
b)· ""''"'" of 1< wll1·h . l'ow,,r l1111• lro1111<'t l<'Y, 
50-'~0., Yl.'lt·~: Jtnw,, r t"Uhl"'hlH()tlon, 100 Wllll!'L. 
fU~f' r,rnt1·1·t lo11, 1.U tl1UJ)4!r,•s. 

1• h ,.,..1,•n I t ' h n rn~ I l' rl,,c c t..-,c - Jnsl ruu,,·nl 
houM~ul 111 11wtn.l cnhln•·t ,,rnvldPfl wit.Ii .,.,,r
J'YhU.f h:e 11111,\ and rt-11\ rn•al>lt• 1m ru.'1 1"u, t•r. 
o,·,.rull 1lln11•11«in11s, 17" (11,·i~ht) x 111 . 11~
\wltl t hl >< 1\1 1/3" (d,•plh). \\' ,'11o!III, ti~, 111• 

U r-1wrl1•tluu 

12:.0 !!if,-A ,•a1huth.•-t"u.) 1•.-.1ar•c•uur1l111aH· Judi11nl •1r \\Ill! '1')1"' r,t'l 1 l \ 

l!ff► l 21~-.\ 
12r,~ :!'i:i.-A 
12:i I !!7~-A 
J 25r, !!7U-.\ 

l 2{ifi :!7!i-A 
J :!~X 37tt-A 
l!l~!f .,~-~,u A 

A 

C1lfht...1df'-rny 'ruh,•; 11 :i ,oil~. ~0-tiO C')t.'lttH 
~an,o at-. UhO\'\'. wllh 'r, llP GCP!:A •·:1llloclt•-r1l)' 'l'Ulu 
!-inmo U!-1 nhnv1•. ,vlth Ty1w r,c1 17 \ t\1thn1l c-ra.,Y 'l'uttr- . 
~nn1c .tl' nhovt1, ,vhh T)' J>(' CH'l'ltA C":1thod1•- rny '1'uh1\, 
Cnthod~•r:1y t•ular •t•our,linnt,• l tull,•a l or with T)"pti f,('l'I.\ 

( \ttho,I, • rHy 't'uht·. ~30 \"(ti t ~. :,0-RO (•Y<'h'H ••••••••• 
~au,e ns aho,,,,. "Ith T'.\·1,r r,C'l':?i\ <•nthutl,: •ray 'l't1lh .•..•• 
~nnll'\ :tS :tlHl\41 , \\"I th 'l"Yt\1• St"l'7i\ f'alh11tlt•-r:1v •ruh,1 •••••• 

l4:1111ll a~ :iho"·· with T, p,• fi1• 1•11A C'at11nd1'•1'11)' Tulo,· 

0 
B C 0 

, ,\ 1,11:1. 
y ,\ ,.,·,, 
Y , 1.c•r• 
Y.\IA;ll 

Y.\l ,CJ•: 
,. \I,('~' 
Y,\I.CIJ 
Y.\ Ll'.l 

figure 6 . Typical oscl/lograms which may be obtained on the Typo 275-A Pola,. Coordinato lndicolor 
by application ol sinusoidal {A ond 8 ) and squoro-wove voltage (C ond 0 ) lo the radio/ 
deflection amplifier 
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TYPE 279 

DUAL - BEAM CATHODE - RAY OSCILLOGROPH 

FUNCTION 

The Du Mont T)'pc 279 Dual-beam Ca1h
ode-ray Oscillograph is a dual-channel insuu
ment which employs the Du Mont Type 5SP
Dual-beam Ca1hode-ray Tube 10 permir rwo 
cn1irely inJcpendenc oscillogrnms 10 be dis
played simuh.ineously on a single c:uhode-rny 
rube screen. 

Simul1;1neous oslillogrnphic l0mp11rison of 
1wo phenomen,1 has been 1he subject of re
se:mh tor many yeurs. Prior t0 che develop. 
meni of 1hc dual-beam tube, it has been accom
plished ( I ! by utilizing an elenronic switch 
fo: sud1 oh.,erv,nions, { 2) by spliuing rhe 
beam from a single elecrron gun and Jelleccing 
ponions of the lx.'11m separately, or (;I) hy 
superimposing the p:merns from rwo screens by 
optical means. The first rwo methods, however, 
have ,,)ways required char the rwo signals be 
observed on the same 1ime-bru.e. and che l:itcer 
me1hod is quite cumbersome, and coo elabo
rate for many applicaliuns. The Type 279 per
mies observation of the signals on separate 
time-bJses or on ,1 common 1ime-base. 

DE SCRIPTION 

Cathode-ray Tube 
The Type SSP- Cathode-my Tube is the 

equivalent nf rwo separJce cubes. h s construi:-
1ion permits rwo complticly independent rrnces 
IO be viewed on .i single lluorcscenr screen. Jn. 
dependent signals c:in also be used for inten
siry modulation of each bt:tm. Overall accel
eraring porentinl is •1500 vohs. This potenciul 
makes ~vailahle a hi~h ligh1 ou1pu1 from both 
hi:,ll11S. 

r'igure I ,h11ws the Type 5SP- C.uhoJe-rny 
Tube ,ind it~ ek-<tron .i.un stru((ure. The rwo 
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• Dual-beam cathode-my tube 

• T wo oscillographs in one unic 
--eirhcr separnte or common 
horizontal deflection 

• Multiple combinations of in-
put connections 

• Bui lt-in volcage calibrncor 

• Intensity modulation channels 

• O ptional relay-rnck mounting 

gun• arc physically separmcJ, und ,rn cleetro
srotic shield prcventS imeraccion between lhe 
ut<llection plates associated with each one. 

Double Channels 
fasenrially the Du Mont Type 279 Dual

be:1m Cathode-ray Oscillogruph is cwo oscillo
graphs in one l.tbiner. l'igure 2 shows the 

Figure I. The !)u Mont Type SSP Dual-Beam Cath
ode-ray Tube showing the structure of its 
electron guns. The two guns ore phy,icolly 
separate and ore shielded to prevent inter
action between the d eRe ction plate, associ
ated w ith each 
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TYPE 279 DUAL-BEAM CATHODE-RAY OSCILLOGRAPH 

Figure 2. Front pane/ of the Type 279. Some idea of the instrumcnr's versatility may be garhered by 
srudying the number of combinations and selections which may be made. All cont rols ore 
grouped and located to provide for sim.ole operation 

simplifteJ front-panel layout. The beam con
trols for each channel are located on opposi te 
sidc:s of the cathode-ray tube. The remaining 
controls for each channel are independently 
grouped on two sections of the panel, and these 
sections are subdivided so that the vertical con• 
trols for each channel are located on the left 
side while the horizontal controls are on the 
right. Controls common 10 both channels are 
located in the center under the cathode-ray 
tube. The two channels, each in realiry an in
dependent oscillograph, are referred 10 as 
Channel A and Channel B, with che correspond
ing beam-control circuits designnceJ as Beam A 
an<l Beam B. Channels may be used with sep
arate or common horizontal deflection. Eicher 
continuous sweeps or single sweeps are available 
in each channel. Z-axis modulation may be 
applied co both channels simultaneously or 
separately. A voltage calibrator is built in to 

the instrument so that peak-t0-peak cal ibracion 
voltages may be applied co either channel. 

Some typical applications o f chis instrument 
are illuscratecl by the oscillogrums of figures 

f igure 3. Osclllogrom showing phase comparison 
between two sine-waves. They are plotted 
on a common sweep ond superimposed t o 
fa(ilitare measurement 
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DU MONT CAT ALOG 

Figure 4 . Osci//ogrom showing D squore-wove 
si9no/ (lop} ond 11,e resu/lonl wove fo,m of1e, 
dilfe re nliolion by on RC nelwo,/c (bollom}. 
Boll, signo/s ore plolled on D common sw eep 

~. -1, 5, .ind 6. Fi.i:urcs } ,111d 4 show 1hc use 
of J common lime-base for the observation of 
two \1g11als s,muh:11lt.'Ously. Figure 3 shows rhe 
comparison of phase between two sine waves 
of rhc same frequency. Figure 4 shows a 
square wave input as the upper trace nnJ the 
output of ., d,fferenri,uor urcuit, 10 which this 
squ.1rc w,,vc has been applied, as rhe lower 
trace. 

Figure 5 illus•rares the u~c of separate 
S\\eeps at Jiff1:ren1 frequ<:ncics for observing 
parts of the ~ame waveform. The complex wave 
obtained from the circuit of a lluorcscenc lamp 
( upper trace) is compared wirh an expanded 
portion of rhc same waveform ( lower trace). 
The lower trace is ploueJ oo a foster time
base. By properly phasing the synchroni2ing 

Figure S. A complex wove-form lohn from on 

o,dino,y lluorescenr /amp ( lop) is compared 
w ill, a g,e olly e xpanded potlion of tl,e some 
wave-form (bolfom). Expansion is occom• 
plislied by p/otling 1lie lowe r trace on D 

mucl, foster sweep 

signal for rhe faster time-base, any portion of 
the upper signal may be observed in greater 
deuul. Figure 6 illustrates rhe use of differem 
frequencies for intensity modul:111ng each beam. 
The cwo 60-cycle sine waves sho" n are modu
lnred wirh frequencies of 120 cps and 480 cps, 
upper anJ lower rc-:.pcctively. 
Amplifiers 

Singlc-smge, Jirecr-coupled, arnplilicrs .ire 
1:mploycd for vertical anJ horizomal dellection 
in each channel. Signals applied to the input 
terminals of any of the four nmpliliers may be 
coupled ro rhe amplifier either capacitively or 
conductively through a combination of stepped 
and variable atteouarors. The srepped arrenu-

. ' •• 
, 

' 
, 

I 

' 
, 

' ' 
•• •• 

r r 
~ 

Figure 6 . Osci//09r0m showing inlensity modulo
lion by signals of diffe,enl frequencies. At 

llie lop, D 60-cyc/e s ignal is in1ensity-modu
/oled al 120 cycles p e r second. Al 1/,e bol• 
tom, llie some 60-cyc/e signol is modulated at 
480 cycles per second 

ators have three positions for each rype of 
coupling. An additional position of 1he arten
uncor switch auromarically grounds the grid of 
the amplifier so that signals may be left con
nected 10 the :l.ll'lplifier inpur rerminals wi1hou1 
danger of 1111eracrion when other signals arc 
connec1cd direcdy 10 rhe de8ecrion plates. Sig
nals may be C';ipacirively coupled 10 the Jeflec
t1on plates, without going through the ampli
fier, by connecring to terminals on the back of 
the instrument. The positioning controls on 
the panel ret.1in their functions when signal, 
arc coupled ro the deflecrion plates ,n rhis man
ner. 

Response of 1he vertical amplifiers is flat to 
zero frequency ( direct current) at the low end, 
and is down 30% a1 200,000 cycles per sec
ond. The response of the horizontal amplifiers 
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TYPE 279 DUAL-BEAM C,-\THODE.RAY OSCIUOGRAPII 

•~ 11,H 10 xcro frequency m the low cnJ. aoJ it 
1s down 30', at I 50,000 cycles per setonJ. 
Averasc lrequenly-rcsponsc rnr~•es for the ver-
11cal -and horitonrJI amplifier~ .ire shown m 
Figure ~. 

Beam Controls 
Beam , nnrmls for ,bljusunent of intensity. 

f<Xus, anJ pasirioning are provided for C.llh 
gun of rhe Type 5SP- C.tthoJe-ray T ube If 
ooly one clunnd of 1he omllograph is beini; 
useJ, the beam of the o ther d1Jnnel may be 
rurncd off by ml·.ins of tht, 1nrensicy concrol. 
The vertic-al p0Si11on controls permit their re
sp«uve beams IO be moved up or down, anJ 
thus superimposed or M:pamted, whid,evcr is 
,ksir.Jble. The horizonr.1I po~i rion l--Ontrols Jlso 
permit comph.>tc flex1h1l11y for conrrol of the 
horizoncl posirion of the 1rnccs of both than• 
nc-ls. 

Voltage Cal ibrator 
A culibr.iting volr.1~e may be connecred, in

src.-iJ of :in external sign.ii. to the 1npuc of 
either of the venical amplifiers so that II is 
;menuaceJ in the same proportion a.~ thc ex
remal signnl. The calibrator furnishes calibrated 
~uare-wave ourputS 111 power-line frequenly. 

linear Time-Base 
A linear rime-base ,1,1cncr.u or is provided for 

t-ach channel IO produ,e lOntinuous sweeps over 
the range from 2 m 30,000 cycles per second. 
Provision is also made for single sweeps v11ri11. 
ble in J11rJ11on from 1/2 second to 300 m1cro
s,'<"onds. The 111oe-base generators in each chnn• 
nel may be usc<l independenrly, or the timt'
busc of Channel A m.iy he used as common to 
both ,hannels 10 permi t the simultaneous ob
strva,inn of cwo signals on a single time-base. 

Automatic Beam Control 
An automatic beam-conrrol drcu1t ,s ,ncor• 

porated in each channel 10 increase the bright
ness of the beam for the durat ion of any single 
iwccp. The intcnsicy is :iutoma1icnlly reduced 
10 zero when 1he rime-base is swircheJ from 

!~ 
~ ,o 
~ •o 
~ •• ...:...-,.+...;-'-,"-:r" 

r 
l000 ,0 ,0 

flllOUCICT•C'lG\.U 'I.I 51.COHO 

Figure 7. frequency-re sponse charocte,i,lic of tho 
Type 279 

,ununuuus-swcep w single-sweep operation, 
.ind 1s ,1uwmalllalli re1urnt-<I III it~ original 
v.llue upon mit1Jl11) n of rhe •ingle sweep. 

Aumm,uic beam control is of p,micular value 
in photoJ,traphing single trJns1cnts. If the Type 
.!.7 l-A O,<1llnltr,1ph.rl'lord Camer.1 is used, the 
shuner can hr upeneJ prior to ,he occurCC"nce 
,, f the cran~icm. ldr open for the Juration of 
rhc rr.1nsienr, .inJ closed afrer the cycle is com
ple1cd without fogging the him. The photo• 
,;raphil 1echn1que required for makin_g such 
rt.'rnrJ1ns~ has thus been wc.1tly ~impl,hc,I. 

Test Signals 
A sawtooth v1 h.1ge, 110d sinc•w.ivc voltage 

of 1>0wc1-li11c frc:quency are available as test 
s1J,(1uls from 1crminals on the front panel. The 
sa,Hoorh siJ,(n,1I i~ ob1.1ined from the sweep 
gencr.uor of Channel A. 

Mechanical Features 

The Du i\1ont Type r9 Dual-beam Carh
ode-r .1y OSlillo_gr.iph is mounted in its own 
mec.1I cahine,. However, the front panc:'I is of 
srnn.larJ rela>·-ra\k Jt~ign so char the instru
mcnr mJy rcJ,lili• he remove<l from 1cs cabinet 
.ind 111stallcd in :1 rcl.1r rack as permanent 
equipment. Input terminal~ on both the front 
and rear of rhe instrument arc easily a,ccssiblc. 

The bt,1cl nf the ca1hoJe-r.1y (tlbc is the Du 
Mnnr Type .250 I Bezel. le pcrmns the attach
ment of ~uch nccessories as the Types 271-A 
an,I 311 Oscillograph-rccorJ Cameras. 

S PECIF I CATIONS 

('n t h rnlt·-rn ,, 'rnht" T) lh r,NP IIU:'11 •h4inn1 
•·nthucl,,·nly 1,, .. ,.. A1·,·1•l-,1·all11,: P<lt!>nllnl. 
46011 v11tt:< ,n·•1 r1tll 

\ l" r1h:u1 U Pl1t•,• flon - t)~ll•·"·tlnn F:u·tnr 
IICII 11,nr,• I han 11.;ir, 1"111,. \"ol t / ln(•h nr I ti••· 
,•ult l111•h lhro111,;h :01111, llllt•ri> nl full 1-'-ll11. 
~~ 1·111~ , ult~ l11ch or \II d •e \"nil ,. lnf'h 
-:;~11•~. al 1l1•ll,,1·rlt111 pint, .. ,. ,\m1,llllc r h1tllll 
,·,'\up1ln~. ,·ap:tl"itlVf\ ur f'fHt<llH'llV••· tn1,nt 
tn11w1lart1••• lu ami,llflt•r~. ~ 11\l'S:Ohm,q pur• 
:tll••IIPd hy fll) ,.,.r. to 1lofl,,etlu11 11h\l<'9 (h:tl• 
1111c1:d ,·0111w<'1 lm1l, ~ on1•i;oh111~ p1u·nllet1, d 

hy 20 JJM(. !ll10lo:il.111r1•1I r•n11n1••·llo11l. 1 
,n,1 ~oh111 tmr:i11nll t•tl h)" !!f\ µµr. ~lnt1$ohl11t 
frt 1ql1ttll<"Y ... ~ 1Htl ll'lt1 or 1&n1111In, rl-f (t·u 1):1c.•I• 
1I,·•· 1111,u1) wllht11 111r; t,·orn Ill tu 100,0011 
••~ c•1•· (11•11 :'<'t'uu1L <••,-n•l1u I I\ ,· htJHltl Un t 
tu ,J.,, CV.Prti tr,·,1t11•n11 v) ,ttu1 within 111"'.' to 
Hl0,1100 ,•ych.•s r,•r f-l'' ◄"nrul HP~1,011~•• "'hhfn 
31)'} In ~IIU,IIUII ,·,v,•I,,,. pt•r Sl'Nincl. c.-llht•r 
c-:.tpu,•lllv ,• ,,r t•nn1l1u'th·•• lupul 

ltorh., •nfn l • •••tl••~• lon 0<'0••cttnn F'n('lor 
Helt 1nnr,• th:1u o.s:, r,11~ \hll lnrh nr 1 ,1.(" 
vnll 111 , -h f1110111,: h :'ln1111iflrr:,,.: 1l lulJ ~:du; 
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TYPE r9 DUAL-UEM,I C.ATHODf.RAY OSULLO(,llAP!l 

2!. rrn~ vut,~/llwh .. ,. H~ 11-1· v,,tt,/lnrh 
..::iw; al rtefll'l·lion 11lat, "• ,\111plHh•r Input 
coupllng. c-a 1nu·ltlv._, ul' f•o1uluc•11v ... ln11ut 
itu11,•tl:1rtl'l• lu utnttllfl,•r, :! 111.,.-~nluux lltlral
lt•lt,•cl h) Gil ,.,.r .. tu 11,•rt,•,·11011 1,Jc,t,•11 (hal
ruu·t>c l t•uuu,,,•;lou), !! 1nt'J.;"Uh1ns JH11·.11Jr-lPd 
h~ :to Jip.(.: Cunhnla1tt'•\d ,·0111H rtlonl, l 11H•a.:

nhrn 11:rrall •l,·11 hy ~II ,.,.r. :--l1111soi,lal rre
<1ut•11,•y rl·~·111111 (' of :u11r,1tth1r~ (l'apac-1-
II\'(' Input) \\ lthlu LO•, r.-c,m 111 ln iu.01111 
t·,t~h·s 1u·r ~t•c·n,ut: (rc,nllut:tivt• Input l 
Hal to ll-,· n.ud "llhlll lOt"( to 7tl,H(IU 
t·)t.'IP!"' Jh•r ~t-('ontl. HP!""l)uns,· within :lo•, tn 
150,000 <.•y('h\:,; pt>r M"'-'OtH1, t·1 lht•r cnpat·I ti vc~ 
or eondll('\l\'t' l11 1H1l. l 1'ur c•u1n111un horhuu, .... 
tnl n.n1plillt~r, 1t•:--JHHl~t• ht within 10,·; to 
I0,000 1•,..-1,,., p1·r ,wC'n11,I, a,ul \\ lthlu 311•,. 
tu i0,0110 ,•ye-I~!-. i,1•r !-;~<.•01111 

1,lueur ' l ' f,ur-n n,~ 
!"Wl'.l•llf'C variahlt• lu fr,·tiU•ln(•~ fnuU 2 t o 
30,UOO ('Yt"h.•!-C 111•r ~t•4•011tl. Also 1,r,,,l lf•N sin• 
~ll• s,,•1•t•1,s \\•Ith ,1un11lu11:,; vnrlahlp fro 111 
1 /"!. s,•cnntl t,, :{00 ._..,,lt". H,1t·urn,nt f','.\\'t'PIH' 
,.,~ 11t·hrunl2.t• front , .. xttirnal tcia.:uut 1,r t•Hh~r 
Jl<durll)· nutl 1,,s,., lh:tn U,!! ,,,lt Jh•;tk :u11-
11lltud11, ur rrc,ut 1ntt"r11al v,·1 l lt•:d-llt--111•1·
lion ><l.;1111I at 1qq,rox. 1/1" , ,•rtl.-:1I ,h·fl,,, .• 
tlo11 \\Ith full ,.;:dn. :--1111:I,· "'""''I'" 111111-
J•lt••l fru111 pX(t•rual ~h:unl ,-r ,,ith,·r 1,nhH·
lty arul 1,,...,:-. 1h::•n :; ,ult:i. 1" ak an11,lltud,· , 
or fru11, lnlt•rnat v,•rth'n 1-,lt•ltt•t·t io11 :,;,h:n:1 I 
at 1qq1rt1>.. 1.r.• vt!rll,·11 I ,lt·ll••••lion wll h ti1il 
l(ai:1. It, 11<-1ltlu11 r ah• or ltrltlttlln,.; :>li;:nal 
U J) tu rr,•11UtlOl-<) t•on•,,spu1utiu~ IU dl'i\"t·n 
swt~l-'I> duration. 

C nlnlo,: 'l') , . .. 

No. \o. 

l 1rt1\ lt--l11n fnr :-C \\ ,,, a> .. \'• tn 1l••ll1 ,·t holh 
l1t1 ll1Hs ~111n1lla11t•uu,ly. 

lnft•11-clt) ,1odulntlo11 Tt.•rntl11 t1 (or <·:~p:11'
lllv1• l•on1H•t·tlun nr ,.,t,•r11aJ sh:nal~ to 
, . ., uw,lt·~ o( I'll l hrnle-r:t ~ I 11h,·. 1111'11 l i Ill· 
l•<•lla1w,, lll,0110 nhm,• 1,a1·.t1klt••I l,y lo µ1,C. 
l'o:,;,llh•• t-t\,-rnnl ,t .. ,·rt•u:-(•s: lut,-nslC); 1u11rill
lllth• or 7 ~, \"Ult~ lJiltlk lll'(1\lflf•~ ~.1tl:--fa1 -
l4H'r u1otl11 l,1 t inn. 

Ht'luru•tr:u·, or..-... urr,•ul !-i\\ •·•·l•!-< !Jlttuht-tJ 
out. U,,,un hl:1111<, ,t out nn ~liu:,111 )o\\·1•1•tH~ 

ex,•t.•lll durin~ M\\ r,•p d11r;1tif,n. 

t •n1thr11 t or ~(IU~lt'(••WitVI' HUlllll, at pOWt•r• 

1111,• r n••11w11,·y :11111 0. t. 1, 111, ur 11111 \"toll" 
111·ak•to-Jh.•nk an11,litttd1• .. \e,·ur:u; y, ±;,,, 
('a11hraliu~ ,·•dt.a~e rnay 1" 11p11lh.1t.l to 
•·llher ,·t'rli<'H1 :11nptit1,·r 

,rt-st ~1i.:-1u1t Out 1•ul"" - ~11,. ... wa\'1• :,IJ.:;·n:ll Ht 
r,ow,•1·-)int• (r,•qut•H•·~· uncl :1 11111·0,. :!.,, ru1s 
\Ol(N an11llll\h)~. ~.,\\tunlh \ull;1~t• !rillll 
1'\Vt•t J• " ... \ '\ 

T•u\\ ◄•r ~ourt•t• -TYlh• ~;:; (s d~•:-.i~TIPt) lh 
Hl1t-r;11,, fron'l l"llhPr a 11r, ,,.- :!:~o ,ut, Jtt1w1•r• 
lln,•. Chnn~,•u,·t•r f..., 1uad1• h~ :,;\\ ilt•h. l'o\\' t.r-
1111•1 trequ,,11,·y, ~.o.tiO t') c·I,·!'-'. J)oWt.·r 1·on
su1n1•lltHt, 300 waUM. f11s1• l)rolt•('lfon. ;t :11u-
1J•1r1 :-i:. 

Ph:, -"'h'n I C h u rn•:t •• r hd h·N- lnst ru1n1•t1l 
hnu M"d In 1nt--tnl 1·ahinfll 1H·o,·itl,·tl "Hh t•:u--
rYin.:- hau,I lt•t,.. c •vt•rall ctl111P tl :-:it1J1),I, 11., 
t l11•l1<ht) , ~l-~/ 1" (" iillh) , ~~-1 l" 
(tlt•i,th). ::\la~ bt• mount,,◄1 \\lth•nJt <•,,hln,~t 
1u ~, n,ulard t!•" r,..11a) •l':l('''· \\'1..·11 .. n,t. \\ Ith 
c•:thiiu•t., 12.5 lhs, wi1hul1t «•nhlfh'l. \ti IIJM. 

u ~111, •rl1• flo11 
Code 
\\ o r<I 

1386 :?i9 nual-ht·~Ull (. ';d hutl.:-ray O ,-.C'illog1•a11h for 11 ~ volts, r.O.tin ,·ydN4 

1387 279 
139U :!7~1 

l3n 27!1 

l302 27:1 
l 3!J5 2i~ 

.S6 

oi,ttratlun, wllh 'rfJl(l ,,:,.;pi Cathutlt1-ray ,.l"uht' 
~a111,• ns l!i'<G wit h 1"yoe :.s11!! Catl11nh'•rny 'ruhv 
:,,-.,111 .. :.t:-; 1:r,1; ,,·Ith 'l'y1,,• ~iS f+ll ',.~ullio•l•••l'it.) ' l'11lu•., ... 
l )11111-11,•;1111 c 'athc~t,•-ray O~•·llloi;raph for 2~0 Vftlt~. r,u.r.n ry<'I<• 

uth•ratitin; with ,•~ 1u- r,~Pl l'utho,lt\•l'a)" 'J1ul1t• 
Sanw a~ I !:!I J with T).IH• :,st '2 1 ·nthodl••rny Tul1(.• 
l-:11n,• '"' 1::9 1 with Typ1• :i:--l'lt ('nlhrnh•-l'li) '1'1Jh1, 

YALllH 
Y AT,IIS 
Y.\l,IIV 

Y,\LllW 
YAl,IIX 
YAI.JA 
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TYPE 280 

CATHODE-RAY OSCILLOGRAPH 

• Precise measurements of tele
vision waveforms and signals 
even on franional line basis 

• Wide range of calibrateJ sweep 
writing-speeds 

• Video amplifier with response 
uniform co 10 rnegacyclts per 
second 

• Calibrated circuit for accurate 
delay of sweeps 

• Type 5RP-A C:uh1)dc-ray Tuce 
with accelerating potenrial ad
jusmble m 12,000 volrs 

• May be used in conjunction 
wirh standard television pic
rnre-monimr to indicate por
tion of picture being studied. 

FUNCTION 
The Type 280 Cathode-ray Q5cillograph is 

specifically designeJ as a television-studio nnJ 
television-transmitter facility. It provides n 
means for precise measu remcnt of ( I ) the 
duration and waveform of the various compo· 
nents cont.iined in any portion of the com
posite 1elevision signal, and ( 2 ) 1he character 
of the television-picture video sign:11, ac:cord
ing to FCC ~rnndards and practices. An output 
marker gate may be connected to a standard 
picrure monirnr in order 10 brighten on the 
monitor that portion of the picrure which is 
being plo11ed on the Type 280. 

It may also be used as a general-purpose, 
precision time-measuring oscillograph. Time 
intervals down to fractions of one microsecond 
are measured on the calibrated sweeps while 
longer time intervals are read from a calibrated 
dial. On the l µsec. sweep, an interval of 0.25 
µsec. can be measured with an accuracy of 
±0.01 /LSCC. With the calibrated dial, an inter
val of say 5 µsec. can be mcusured t0 ±0.1 
µsec. 

DES C RIPTION 

Cathode-ray Tube 

A Type 5RP-A Cathode-ray Tube is used in 
the Type 280. h can be operated with very 

high accelerating potentials and yet maintain 
good dellection sensitivity. Power supplies in 
the Type 2H0 furnish 2000 volts to the second 
ano<le, and provide 5000 ro I 0,000 volts for 
the intensilier elecrrodes. Overall acceleration 
is therefore v::iriablc from 700() ro 12,000 
volts; it mny be utljusted co the value which 
produces the optimum combination of light 
output onJ defl<,ccion sensitivity for any par
ticular application of the instrumcnc. 

Vertical Deflection 
An incoming signal m,,y be applied to the 

vertical deflection pbtes through a video am
plifier. Sinusoidal frequency response of this 
amplifier is uni form within 30~ from IO 
cycles per second rn I 0 megacycles per second. 
Either high-impedance or 75 ohm input may 
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Fi9u,e I. Block dio9,om of the Type 280 Colhode-,oy Oscillogroph 

be selccteJ, the I.mer m mJtch the stand3rd 
studio video-line. A probe wh,ch is provided 
may be used as a high-impe.l:ince. shicklcd in
put for the video amplifier. 

A steppe<l-1mcnu,11or, which is provided to 
reduce si,!:Ml amplitudes. has a position which 
inserts a positive-peak-clippin.11 circuu. Th,s 
allows full-scale expansion of negative polarit)' 
signals, such as television synchronizing pulses, 
in order that they may be studied in great 
detail. 

Time-Base 
A d riven-rype linear lime-base gent'rator pro

Juces horizontal Jcflcxtion on the screen of the 
cathode-ray tube. Sweep <lur.uions from l mi
crose<.onJ to 15,000 m1uo ernnds .ire avJilable; 
excellent linearity is assured over this entire 
range. 

Sweep Calibrator 
In order to calibrate the time-base wnuns 

speed, a sine-wave oscilla tor which oscilluu:s a t 

Figure 2. Ho,i1onlol synch,onizing ond blanking 
pulses from a composite television si9nal os 
dis played on t he Type 280 
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some ex"u frequency i, conncctc,I io proJucc 
vertical deflection. Oscill:nor frt.-qucncics ~or• 
rl.'Sponding m IO. I, or 0.2 µsec. per q·dc m.iy 
be selected, .inJ umc-basc speed dc1crm10ed b)• 
measuring the number of ryclt-s "hich onur in 
a giveo hon2on1al distance on the succn of 
the cachodc-rJy rnbc. Once the time-base wm
in.l\ speed in inches per macro<clOnd is known. 
rime mrcrvals may be Jtomuely measured 
d1rc<1ly from rhc screen. 

Fi9ur1t 3. A verrical ,yncltroni1ing pulsi. ,howing 
the ho,izontal 1tquolii ing pu/ns 

Synchronization of the Time-Base 
The r,me-1-oasc may be init,ar<. .. t from the 

following sou mis: 
(,Ii lnttrn"! Vitloo Sil,!11al 
T his v,d.-o ~,gnal is obt.uneJ from the vent•· 

cal dcRewon amplifier. A ViJeo S)·nchroniz
iog D,sscuor c1rcu11 ,n 1hc Type 280 Jcrives 
synchronizini.; volrai,:c from this composice video 
signal, such that rhc time-base may be iniriaced 
at a time corresponJini: co any horizontal S)'ll· 

chronizing pulse or equ.1li1ing pulse in either 
or both of the fields in the telcvi~ion-picturc 
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TYPE 2110 CATHODE-RAY O CILI.OG RAPH 

Figure 4. Osci/logrom ol lhe wove-form of one 
horizonlol line from o television pi<lure show
ing the video signal and the horiionlal syn• 
chroniiing and blanlring pulses al each end 
ol lhe lino 

frame. Thus uny p.imcul.ir horizontal line in 
the pinure may he selected for invC5tigalion. 

The synchron izing vol1.1ge from the D is
se<:1or c1rcu11 1s passed th rough a C.-ilibra1ed 
OelJy cir1.u11 which permirs precise aJjus1menc 
of the swecp-~1an ro :,ny rime, wirhin 1he Delay 
range. following 1he panitul.ir pul,-e selected 
b)• 1he Dissector. Together, 1he Dissec1or :inJ 
Calibrated Del.1y enable not only the selection 
of a pamcular line, bur selection of any por
uon of that line, 10 be ploucd o n the ume
base of the Type 21:10. 

Video signals o f c11hcr polarity may be used 
to provide synchron1ia11o n . 

(b} f:xrcm<JI V11/co Sig11,1/ 

The only difference here 1s thar the com
posite video s1gn.1I 1s applied m II synd1ronii
ing 1crmim1l on the T ype 2110 instead of being 
obrnincd from 1he vemc-.11 ampliticr. 

Figure S. The leading edge of a horitonlol syn
chroniiing pulse as ploHed on rho I micro• 
second sweep ol the Typo 280. Exponsion ol 
the pulse omplilude is a«omplisl,ed by using 
rhe posirive-pealr-c/ipping circuit 

(c) Internal Si,.11al 
This signal. which i, nm .1 compome video 

signal. is ob1,1incd from 1hc vcmcJI .implificr. 
It direct!)' s)•nch rnniics or in111,11es the Tri~er 
Generator, which in turn ,nit,Jll°' the Time
base Gener.imr d1recrly. 

(,I J External Sigt1<JI 
This ~ignal is ,onnccwd tu 1he cx1t•r11.1I ') n 

chronizing 1crmin.1l on tlu: T ype .280 JU~l .LS 

W35 Lhe External V1tleo Siizn,11. 11 ,ymhron,~l'S 
o r rni11Jtes 1he Tri/,:_llcr Gener,11or, un,I the 
trigger produtcd i, (lJ),cJ Lhrnu,i.:h the C:ih
braLetl Delay circuit before go111i: t0 the Time
base G enerator. The s,H•ep-st,1r1 m.,y therefore 
be dcl.11•ed up 10 1000 m,lmR't:nnds w11h re
spect ro rhe tri,;ser 

Whenever Lhc CalihrJted Dcl.1)' i, usctl, a 
direcc-read,nA d1;1l on 1he Type 11-10 iml irn1cs 
the ,tmount of delJ)' 1111mJutcd ( umt• of swecp
s1art). 

(e) U,reCI 

Terminals :1re provided on 1he Type 280 '" 
that either pol.mcy of mAAcrin,: vohJ,a.:c m,,y 
be applied d,rcctly m rhe ·1 ,me-t>.t,c Gcncr,uor. 

Output Trig ger 
tow-impedantc output from the Trigger 

Generator is avail.iblc at J terminal on the 

Figure 6 . Wave-lorm ol lwo horiionlal lines 
wilh horirontal synchroni1in9 pulses .,,.. 
ponded by use ol the clipping circuit 

panel. It has pos111ve pol.mt)'. ,inti m.,y be 
either unJcl,,ye..l ,o 1h.11 11 lOrrt-<;ponds wi1h 
the st.m of 1he C.,librare.l Del.i)·. or Jelayed hy 
25 miuoscconJs from 1lm ume. h1remcly f.tst 
r tSC-cime makes i r M11t.1blc for trig.i:er,ng of 
external circuits. T he tld,,yt•d mi:,i.:cr •~ valua
ble for chis purpme sinlc It .1ll0"' 1hc Type 
.280 sweep w gei unJcr ".iy before the external 
circuit is in11i.11ed. EfTcuivcly 1ht•n. 1hc range 
of the Calibrn1eJ Dt'l.,y wi1h r,..,pccc to that 
ex.tern.ii cirrnic exwnd, from minus 15 10 plus 
1000 microsecond,. 
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Figure 7. Frequency res:,onse 

Output Pulse 

A Pulse Gcneracor 10 the Type 280 rurnishes 
a low-impedance output pulse which m:iy ti.: 
used for testing the characteristics of, or tri>;• 
gcring of external circuits. It i~ a flac-copped 
pul5e of short duration and vuiablc ampliruJc, 
delnycJ 25 microseconds from ,he srort of the 
Calibr;ircd Delay. An ou1pu1 cable and pulse 
amplitude control is furnisheJ. 

clia,acteristic ol the Type 280 

SPECIFICATIONS 
c1uthodc-rn) ft 'uhe T)IH--' :,J{l"•.A lth:h

voll1\~•· eathud, - r,I) tube. A,•r,•ler:otlug P"· 
l<'nllal variabl,•, 7,00fl t CJ l~.0110 voll~. 

\ ldt•t• \n111llflt• llf'•flec•tlon l•~n.,._ltlr o,,_ 
111•n•ll'lll 111,011 a~c,•lt•ratln~ ontl\11tlal. r-,,1 
11u,re rhn11 0. 1 rm,. vull /l nrh throui;h um-
11111\t•r al r1111 c:aln /\IHI l~.tl00 volts llt'l'C•lo>r
ullt1u , H•H HUH'(• l hau :! ru\S v,,H.t-. llu~h 
thrt,ll~h proh•• utHlt•r sanH~ ~onditlUnfiC. ~In,• 
\ nv,• r , 1s1tons, •l•n,•n 3(t';t nt JO n1cs.au·~ 
ct•~ p, 1· "".,..~01ul. J'uh"c- .rei-:puntu~·-\\'ilh n I 
"'~''''· pnh,e rlstnr. t,, HO<"";. or l)f\ilk UITl))JI .. 
l\ult• In .U2 µSt>c .. rl s (~ Cln,o nnt nu,rP th:111 
,1116 p,-,,, .. h!'l\\ocen 111•~- nntl :111•; ,unpli lUtlt'. 
l11put tmru•<lnnc,• lll n111 11lilh•r trr111l11nls, 
~.2 mo~ohrnr.: r>.1ro.ll,·h•tl hv ~r, µµf, or 7;, 
nhm~. Jni,ut ln11tednn<'t1 ltl probe,!'. 1nl·~ohtn~ 
1rnrall<-INI lly 111 ,..r. flntlh,tort,•cl d,·flt•r tlo 11 
avnilahlr, nl least i l11<'111•M with 12,IJIIO 
volts accel<>rnllo11 l 111rnt :011 .. nuatiun ~ 
Ml<•III• or 100.1, 10:l, l · I, plu~ ,arinh)P or 
Ill .I. .\thlitionnl :l() I I,) loq1111 prolw. :\l:1.X
imurn lnJ)ut pol,•1111:ll, 100 '""" 1,1-c pll1,. 
ftNI k ~11:'lllll 1. 

l .1lnenr- rrrmc---h"",. I;, l\11.'11 ::t\\ •••'I• tliu•a .. 
tlous vnrlohlt· rr,,111 I tu 16,0110 "~t·t•. 1o I 
iw' h~~ 111' S\\ •'4.'I' J, ·111.!"UI. ~\\' ••••11 1Jlr••1:tl1.-11 , 
l<•rt In rlghl. 1111 .. nrlt~·. \\1111111 :,r; lot nil 
1lur11t11,11:s. \111y .... trll:'~••n•tl nl I'll(,,,- Ul' I(\ 
0.7G t,f tht- rr.-<1UP1t t·} (•un·••:.;.p,uHJiug t•• th,· 
t,;W•'t'J• 11-•rt,ul. 
s, n .:hrunhatClo n o( ' l ' ht1 t""-hn1•u•-

n. c ·o n11tosU~ T•··lt•, b clon S fJC'ttnl-
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( I\ :\I, thml - l nl1•r11al rr.,rn ,.,,., .,. arn-
1,llrl<'l· or fro111 , .. <ll•nrnl Ill nrht'"• 
11lzl11,; Input at -:-r. nh1ns fln p1••l
u11<••~ or A7 rru•-.;. anti 10 µs,..f. 

{:?) r1ulnrll)'-1►0.rdtJvfli 01· l\t"J;'UllVf', 
(~• Vt•:ltUrtiN-

1:, I J>i,•ld and line s••lt•l•tor pPrmll>< 
,.,.1,,,•tlon or uny line• In Pilhi'1' 
"" h<>th l1tl~rlnt•r•1l 11,•hl!; lo 
Nlart N\Yt~t•I). 

1111 SwN•p Is "l tlt'hro11izP1l tn wllhlo 
► o:.: /tRel'. or thP st•IP-et('tl ltr11• 

N)'nt'hronlzlul,{ 1n1l~P-. 
fr) He1wlit1011 rnll• ll('I al rr, .... ,. Ill' 

fl!lld rare !Jy llf'ltl xt'lector. 

Ctll l'allhrat,•11 tlt'lay (,..,,, ht'low) tl•·· 
la)'k x.w,,,,,, ~1:1 rt ,dth rf"SJlq•f 
l o n 1unt lt·uln,• 11111~ xy1u'IU·11-
11lzlng 1>1111'"'' ~•11'•t•ttid 11, llrlo 
:,.~ lt•\: tot·. . 

( t I ~,-rutlll\ lt) -

<111 1111••1·11111 cfro111 ,,i,t, ,n 11111111111.•rl 
.7fi lurlt th•tlt•t•ttnu 1u-o\'ldr:--

s11llh'l,•11I Mlll<'hrt111l•l111:" ~II:'• 
11al. 

( I,) l•:\I l'r111tl-l \'Oil o,•:, I, • l11 - r,1•al,, 
n•1111lrt•1l. 

h . c:.-.nt•rnl 1111rtlhl!lif" lutt•r untar throu1ith 
, hJ .. o nn11t1Hh•r n nd lntt•rnni l (rlJ;CM, t!r 
l!C'••ut•rntor. 

(I) H,•l)l'! llln11 ru I •• of t I i~t.:<•r- l ~o tu 
:.moo flJlN. HI' cit l\'t-'ll hy ''Id\:() in• 
1u1t si,,,;'uHl. 

(~) H••U• titinu 1·at1 of 1-•,t,·rnal ~h;n :d 
111 "hh·h tu1 .. r11:tl trh,t~t•r ..:-,•u 
1·t.1lnr .,.,,11 th• ~ \ 1u-hru11l~,.,I 1:,:11 
t•p.~ 1 u ,a.10.0llU t'llk, 

• :t) s" PPI• 1lt·lay-n111,s•oxi111Utt1l, II:! 
µ:St,•t•. 

I II Konsltl\'llr-:!::.2:," tl••llt••·tlon. 111l11l
n1um. 

•·· (h•tu•rn1 c~urru1Mf" e:c::i~rnn ll y u.lth d~
l n, t"ll ,cnre,cr,,1t nnd throua,ch ln fernnt 
trl,ca,cer "' .. nerntor. 

( I l Ht•J')l'lltion rnu• llC trli;-~.-r- 120 lt) 
~~00 ("1)8 or drlv••u by t)Xlt•r11n.l 
;,li;-n:11. 

< ~I H,•pNilion rate of l':<lernul >lt.:111\1 
ll'I whfrh Internal trli;-JCl'r i:c•11• 
t•r·ator nu\y he synPhronlzt.•t.1-1:.!U 
••11s t u r.o,ooo cJJs. 

f 31 Swe,•11 ,t,•lny- through ru lihrat, 11 
d••loy, 4 lo IIJO i,sec. ,n 'i lo I 11110 

""''''., (,:ee hl'il""'· 
( I ► St•nslllvlty-=.~ \'Olt!I pelt k, 

•I. Ulrect tlr h 1f.'H s , vt•~••· 
CI) Extrr11al i<lg11nl rNtUirctl - ))111>1' 

type witvt>form. l'o~ltlvt! or ll<'lt• 
atl\e IHll:trlty lncn•IH,lng to !Ill":, 
oC rull 1111111lltud<' In I i,se,•. ,11· 
le1<s l.111(1 10 ,·olts nr rnm·o In um
plitu<le. 

12) S\\ ,·,·1• delny. 
f'rom poaillvo ~,•l~g~r-.1 P""''
l•'rorn negntln• I rl>:"iter-.0 I ..,~el'. 
{Tlmo mea~urcd h<>LWeen 10'.i, 

nm11lltUlle 1wl11t11 nf trlgi;••r 
11-nd rn .. t 8Wee11 .. awtooth). 

C'11 llhrn1.-11 S\\4'C,t> l>elnr 
a. ltani;cs-100 µN<'C. a.nil l 1100 µsec. 
It, )llulmum Di•lar- 4 µSN'. or less nn 

100 µ~ee. rnnge; 'i i,RPC. or lt:'lla 011 
I O!lO Re<'. rn 111.(<• 

r. \ <1,untl•r-::::.1 % oC full scnlo on 
t1IU11•r r3og,, hf"yond mlnhnutn 

Cl <'l:ly, 
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ll. 'l'lnoe l111llcallnn- •llrect•readlng dial. 
t,. Ht.>petltion rat(• llmit>Ltlon- 100 /L~<'C. 

range-2fi00 l!fl,; mnx.; 1000 µsoc. 
range-100 cp;; max. 

~ ne(!t, Cullhrntfon 
a . ~lt.>thod-slnu;;oltl/\1 Vl'rtic nl dc11cc• 

tlo 11 (ap111·nx 1 Inch). 
1,. ' l'lme intarvals nvailable- 0.~, 1, 10 

J,tS~C. 

l'. Acrunu.•y-::t ~:1. 
<1. Duration of cnllbrnllng i.igna.1- 1111-

Jlrox. J 201) l'""<l· 
e. ~l:lrt of calibr:i.ting- f<lgnal---0o tncl 

de11t with start or l'ltlibrt, t ctl 
iiweep delay. 

Out 1•11t 'l 'l"h:'J:"<" r 

:i , T'11lurlty- pnsitlvo n11ly 
l,. ~nurre-htlernnl tril;);g,•r gene rator. 
... Tlt•la)·- o nr al)Jll'OXimat</ly 2fi /ISi'(" 

with n•~nect to Hart or c:l.li-
1,rnted delay, 

,I. .\uot1lll 111lc- npproxl111ately ~O , 111\,;. 

"· Hl1:>e tinw-10% to oo % or 11 c :1k nm-
1•lllt1<t,•-0.6 /L~l•c. or lf'f<S. 

f. Oul 1ml lrnpcdancc- 2011 uhmq or lc i:;s. 

t 'utnlo~ '11
) Ot• , ... ;\ 0 , 

On t1111t 'l'csl l'uls ,, 
11. l'olnrity-pos ili,•c 1Jtoly. 
lo, Uuratir,n- 1 µxer. +Jo<:;,. 
o. l(lhfl lllHI full lime hl'lwcc•n JO % um! 

!IO "'o of lll'llk- 11ot lnfll't' lhnn .02 
p_sec. 

,1. Amplitudo- varhthlc Ct-0111 0 H• ~O 
vults. 

"· ()111 fllll im11ccl11n<'!'- 1lUl!'f' is avnll • 
able nt Pn<l or n ~- foot conxln I 
c·ahlo tc-rmlnat,,,1 wl1h ;:; ohms. 

()c.•l:,y- ar,pr,,xintntt•ly 2fi µsec. \\~1th 
t'N!pec•t tu str,1•t or l'1,1ibr ated <le• 
Jay. 

P uwrr Sourt•e- TVJll"' 2SO i~ c1Psii~ned 1 o 
01,crate rro1n a 11 ri volt. fi(l.f;O <"YClo pO\\ nr 
1ln4!. 1"(1\Vcr t•1,nH\11u1,tlou, f'i~•o ,\•ntts: fu~t"' 
11r,1tec•tlo11, JO :H1111ere,; t o l1111ut :ulCl lndi
v(tlu:,,lh' in ,•t,H' h p<HVt-•r trnnsforine,-. 

l "h y,..iJen l C h tirn t.· h •r l"l lt·,., - lnstrurnt"'lll 
mount~rl in rnl'I, .s\1pplli>d wil h n1hlwr
t lr••tl t'HNh•ri,,;., Slflt> and t·r,u· f1Jt11(•h-1 r~qnnv. 
:ihln, nv,•1·:oll <llm,• ns lon,., li(I~ (h<'1~hl) x 
20-a/ t" lwl,lllo) x ~2" (d,· t•lh). \\".-!~ht. ~~7 
JI,~. 

11e ,.crl111 l11 n 
t ·o t1e 
\\ urd 

l~7fi :!SO ••11th,,t1t1 ... 1uy u~c·lltt;~rat>h f,q l 15 v<,ll:-.
1 

51t . Ot1 t,;,,•le:-;; " ' illl 
,,HP :!.\ Calho cle·rny Tube .. . . , . . . ... . ... . .. .... .. .. .. .. V ,\f.l> ,\ 

VALDl1 t.!7R :t~O 
l37R 

,;a,ne :ii. abi,v(', with 5HPI I , \ l':oth1,(l.-.rn .1 '1'111>,, ... , ..• . , . . 
2~0 

1:1,-., ~~II 

t':1lho<ll'•rny O><eilloi::r:iph for ~:111 ""'' " · :.11-•iO c•y••lo•~: wllh 
fi l{l'~.\ ,allwrlt• •ruy 1'ub••·,,, .... . . . •.... .. , .. , ... , . . . , .. 

!-;att1C a s ah<1v.--.; \\"Ith UH Pl I A ("alhn«lr•t'a)· *l' 11h11 .. 
Y.\Lll ,I 
Y , \ 1,11 ,\1 

TYPE 288 CATHODE-RAY OSCILLOGRAPH 

The Type 288 is a version of the Type 280 
<..athode-ray Oscillograph. It employs the Type 
286 High-volt11ge Power Supply instead of the 
T ype 3US: overall accelerating potential for the 
Type 5RP-A Cathode-my Tube is variable from 
20 to 27 kilovolts as compareJ 10 7 10 J 1 
kilovolts in the T1•pe 280, 

As a resulc, panern brightness will be m• 
creased by a factor of 1.5 10 2 times thac ob-

Cntoh,i; Ty111: 
No, .Xo. 

tainable in the Type 280, while Jellec1ion )Cn• 
sitiviry will be reduced some 25 'µ, to 35%, 
depending upon the accelerating potential used. 

The Type 288 will perform the same func
tions as the Type 280, hut i1 will 11lso provide 
the additional brightness necessary for obser
vation and photogrnphy of pulses and tran
sients which have exceptionally low repetition 
races and shore durations. 

Ducrlptlon 
Code 
" 'ord 

13{7 

l35U 

288 

28b 

t:athode-ruy O><clllograph ,with Type 511P2A Cathode-ray 
Tut;e ro r I 15 volt~ 60-G0 cycle opt•rutlon. . . .. , .. . ...• . . , 

Sam.- M• lth<,ve, with Type iiRl'IIA C'alho1l1•-ray Tuhe .. , .. 
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TYPE 281 

CATHODE - RAY INDICATOR 

F UNCTI ON 

The Du ,\lum Trix 11-ll C.uhoJe-r.,y lnJi,.1-
111r i~ ,k-,i_l(ncd ,pl'<ifK.ill> 10 oix•ra1c 1he T ype 
SRP-A h,,-:h vc,l1.1i-:c.- c.uhoJe-ray 1ube Ir 1s it 

b.t;,l ,n,rrumem umti1,11in,1: rhc u1hoJe-r:1)• 
mhe, pO\\Cf ,uppl,l .... m furnl\h pmenrial~ for 
,r .. rnd wnrrob m VJr)· inicnsity, focus .. mJ 
pu~11ion of il1t· 1·.i<.e 011 1hc ,ulcn 

'fl11s 1m1rumem fulfill, rhrcc impon.inr re• 
qu1rcmenr, . 

( I l Ir mJke, Jv.1tl,1hle ,in imlic.imr cap.1hle 
of explo,1,ni-: the lull HtpJbilirics of 1he Du 
Monr Type SRP-A c,11h11,fo-ray tub.:, ,ance it 
rn.,y he ust'd in coniunuion wnh external high. 
voh.ii.:e inrcm,lier ,upploe,1, ur .15 n self-con-
1.1incd unir. 

( 2) It make, .iv;11lablc J b.1sil in;1rumenr 
inv.1lu.1blc 1u chow "ho,c o;cillni-:raphi, need\ 
,1rt too ;pcx1.1li2.e<l or too Jdvanced 10 be salis. 
heJ h> ;timl.ml. rnmmcrli.1ll>·-av.11lable t>quip
mcn1. l·nr cxJmple, i1 may be used for high
ren,ion ,rndi~ wth .1, ,urge rc~rins of power 
d1~mbu11on rran,former~ Jnd l ,lble,, and s1UJics 
of li>:hrnini,: .ind other di~hargcs. Hcrcrofore, 
commcrci.1lly-.1,Jiloble cqu1pmcnr almost inva
nabl)' incorpor.1wd lini:ar 11mc-base gener;uors, 
"her~ ,1 log,irirhmic 1i111('-b.1;.c is often more 
su 11.1hlc fur \uQ:c 1e,11ng. The Type 281 makes 
po,~ihlc rhc u,e of ..iny rype of rirnc-b.isc gen
cr.nor rh.u 1he applilJ11on rn,1)· rl-qu,re. 

• Type 5RP-A Mulci-baad Cath
ode-ray Tube 

• Ekccronically-regulared second 
ano<lc and positioning volrnges 
permit accurate quamicarive 
measure me ms 

• Provision for use of externa l 
high-volcagc inrensifier supply 
for carhode-ray rube as well as 
builr in power supply 

• D irect and capacitive connec
tions to all deflection places 

• Provision for connccrion of ex
ternaJ deflection amplifiers and 
rime-base generator 

• fnrensiry modulacion channels 
• May be used as projection os

cillograph and for high-speed 
phnrographic recording 

( ¼ J h makes available an inJ,cator capable 
or displaying single transients containing wri1-
1n,i;: speeds ·" hii-th .is 2 10 cm/ µsec. ( 85 
in./ µ.sec.) when rd erred ro sraml.1rJ condi-
11ons.2 

Figures I and 2 offer a mean.~ of comparison 
between the pho1ographic writing speeds ob
minable with rhe T ype 281 lndicalOr opcraung 
.it 1wo difTeren1 overall acceleraring po1enr ials. 
8000 vohs and 29,000 volts. (The Type 286 
H igh-voltage Power Supply is ulilized co oper. 
a1c rhis ins1rumenr at an overall accelerating 
poteoriJI of 29,000 volts.) The maximum wrir
ing speed of the firsr cycle in each oscillogram 
,s i2 cm/.uscc. ( I ¼ in./ µsec. J. while rhe maxi
mum wriring spee<.I of 1he renth cycle is 8.7 

cm/µSCC. (3.S rn tµ.5cc). h :,hoult! be no1ed 
that these are unre1ouchcd osdllograms; some 
cler.iil has been los1 in 1he reproducrion process. 
l'urrhermore. ,hcse photographi were mllJt' 
wi1h a camera which employs an 1/3.5 lens. 
An f/ 1.0 len\ is c.1p.1ble of recording writing 
speeds 12 umts as fa~t. 

I Till' 1'11 ;\l1111t 'l')J" ::~fi lll~h-vullui:;,· l'uw,•r f-11 1,pt y, rt ~6 k\' rrgulnlt'd, r,·MiflP,l rn.dl1>· 
frt-,1u,•u• y 110,v.-r :-.111•ply, hu~ l.h•,,n tlt,.:-;i.,;-u t:"d 1.1 >-.prfl\~t,;,)) tu= an t~xtf•runl su1,1,ty for us~ 
\\ 1111 t h, Ty11,· ~~I l111ll1·:;tu1•. 

,, 1'hl' !'.tn111lanl t't11t.Jiti111t:-- to\\ llu•ll phulo~rJq,hit· "1 ltiu!:' ~,wed~ :ar ... r,•f,•rrt•tl :u·e ~h''"'" 
Ill Ott• rullo" lo~ ,1,-U111liu11. )1a,i11n11n pht,tui'tl':tl•hh· \"\'rillu){ hl it'ul \!-- •1f•flnl'd as th•• 
,ua,J111urn \\ dtlnh ~Jl ·,.-.i ••! ttu• 1t11nh1,-:i-1cl"n1 ,1l11t "hh-h ,, ill )'i<•hl u. ll"&.RliV(l ,1Pn~lt) 
... u I .1hu\t• loL:., U'- JOµ' !L lt•u -.. SJh\•\d ur r 1 1.u, :l. hl~la-:-.1'11Sith11~· )lh\.l~O~t"rtJlhl1· ernulsiOH, 
.,11 ••l 1J,·• t 1u1:q.:1• 1aliu 11f J 1, :1u,1 \\ itl1 ,l,•v,•tnpni-•,n In a ht.,:.11-t·nntr.,~t ,1,,,·1 lo1wr. 

o2 

wigfi
Stolen 2 Line Transparent
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TYPE .?Ill CATHODE-R AY INDICATOR 

Figure I. Unretoucltod osci//ogram of a ltiglt
•peed transient pltatagraplted from rite Type 
28 I ope roted w it/, an accelerating polentia/ 
of 8 ,000 volts. Pltorograplt made w ill, a Du 
Mont Type 211-A 01ci//ograplt-record Cam
e ro ltovlng a /on, speed of f / 3.5. Writing 
speed in tlte fiul cycle of tlte tran,ienl is 13 
inches per microsecond; in tlte 101/t cycle 3.5 
inches per microsecond 

Figure 2. Unrelouched oscil/09rom of rite same 
transient 01 in Figure I pltotograplted from 
the Type 281 operated al on acce/eroting 
potential of 29,000 volts (using Type 286 
High-voltage Power Supply). Noto tlte dif

fere nce in intensity between comparable 
cycles on the two osci//ogroms 

From experimental data collected to dare, it 
has been calculated that the average v:ilue-1 of 
the maximum phorogrnphic writing speed ob. 
cain:ible wich chc Type 281 Cathode-ray lndi
camr. usin.it rhe T ype 286 High-voltage Power 
Suppl)· as an auxiliary is R25 cm/1'5ec. or 330 
in./ µsec. 

Fi~ure 3 illusuares the use of che Type 286 
H1gh-volrnge Power Su,>ply with the Type 281 
Cathode-ray lndic.11or. T he rwo units may 
either he rJck mounted, F1,1ture ~A, or 1heir cab• 
inecs may he fa~ccncd rogether, Figure 3B. 

DESCR I PTION 

Cathode-ra y Tube 
The Du Mont Type 5RP-A H igh-voltage 

Cachode-r;iy Tube is the result of a long re. 
search program aimed ro overcome the oscil. 
logr:iphic problems encountered when high 
values of accelerating voltage are used. The 
muhi-band, post•dcllection inten~ilicr rings of 
the Type 5RP-A provide 1he following adv,m
tagc\ over ocher cachode-r:iy rubes oper:11ing 
wirh comparable beam currencs: 

( I ) Ordinnry de/lccrion amplifiers may be 
u~ed wi1h lhe Type 5RP-A bccnuse its dellec
tion sensitivity with high accelcmting poten
riab is reasonably similar 10 rhosc found in 
low-vol cage ru hes. 

( 2) lnsula1ion requireme111s for the cath• 
oJc-rat· rube hemcr cransformer ore similar to 
those for low.vohage rubes. 

(3) Physico1l size and vol1:1ge rating of 
coupling capac,cors ro grid and cnlhodt' of rhe 
rube are reasonable. 

( 4) Small spot size dllows grwc resolving 
power. 

Figure 3. Tho Du Mont Type 281 and Type 286 
o,o designed so thol tltey may be used lo• 
gether or 01 separolo instrument•. When 
u•ed lo9e1her, tltey may bo mounted in o 
standard reloy-,ock (Fig. 3A} or lastened 
109other in their cabinets (Fig. 38) 

3 .\,•crag,•, rath,•r than 11bsolur1• maximum values are given to allow tor normal manu
raclurlni::- lolernnrcs untl variation" In photo.o;raphlc technique. Higher values than 
llrn~I! !llt<t('(l hcrl•ln may IJo oblfllned under 0 1Hlmu111 c-ondltlons. 
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nu MONT CATALOG 

( ~) wffi.:icm liAhl output from 1he screen 
cnJbles dirl-ct projt-ction or partcins. 

I 6) Phocoiraph1c rc-<ordin.i,; ac speeds equal 
10 those oh1aine<I wi1h con1inuously-cvaorn1e<I 
cold-cathode mhes, .mJ wi1h less auxiliJry 
equipment and lo,1c•r .JlCc:ler.mng porenrials. 

A comp.ui,on ,,f a non-intcmafil'r rypc o( 
c:ithodc-ray tub::, wirh rhe 5RP-A as shown in 
F1gu re I. Cu rvl.., ,1 and b 111,l,cacc· 1 he moder
are inert-use ,n rhc Jctl,,ui,m f.icror of rhc Ti pe 
5RP-A c.11ho<lc.--r,11 tube. r~ulrini:c from an in
crease in rhc potl.'1111.il appl 1cd 10 rhe steppcJ
mtensiher rin~. Curvc c inJicatl"S 1he increase 
in the deflcc11on facwr of a similar non-inrcn
sdier-rypc ,arhode-ray rnhc rtsuhm.i; from .11, 
intr1:a.sc in rhc potenrL1I ,IJ)pli<.,I 10 the second 
anode. 

, 

100 j• 

r- / r l 
i,. 
I 
! 
j .. 

Fi9ure 4 . !>ollooion Foclo, as a function ol lotal 
occele 1atin9 IJOrent iol, comparing o non
inlen,ifier typo colltode-roy lube w ith rite 
Type 5RP-A. (a ) de lleclion ploles noa,o, rho 
elec1,on gun in Type S/IP-A (vertical de llec• 
l ion in Type 281). (b ) d e flection plates nearer 
llte screen in Type 5/IP-A (liori1ontal dellec• 
lion in Typo 281 ). (c/ non-inlensifior calliode• 
ray tube with Et,1 varied 

Vertical and Horizontal Deflection 
Circuits 

Opr,mum ll~ibilit)• is assure,! in the opera-
1ion of 1h: Type 281 since connections to each 
of the deRec1ion plarcs are readil)· :ivailable. 
Cap:icirive coupling t0 the dellc-<11on plates is 
made 1hrough rerminlls on rhe front panel. 
Direct coonewon 10 delll-cllon plat~ 1~ made 
rhroug h terminals on a rCCl"!.SCcl p.mcl in the 
top of the c-.1b111cr. 

The G1p.1ci10rs "hich Jre use,! for cap.1li1ive 
toupling of rhe signal 10 tht' dclll!ltion plates 
have sufficicnr "ol:age r.iring co wi1hs1.111d input 
poremiah as high a!I 3,000 rms volts. Th,s 
value of input voltage woulJ proJu1e more 
than twice full.succn Jelleuron even ,lt ,0,000 
voles rotal accelcr:uinA poremial. 

Figure 5 i, rhe mp vie" nf rhc T ype 2~ I 

64 

Figure S. Too view of rhe Type 281 with cabinel 
removed. Nole a ccessibility of doflee1ion 
plnle lermina/r lor d irocl conneclions 

LirhoJe-r:iy JnJic:imr. Nore rhe accessibility of 
the ddlemon plate 1crminoh for ,lirec1 con• 
n,-c11ons, Jnd rhe fan rhac ~hurr, direct leads 
m.iy he used. 

Intensity Modulation Circuits 
A rermin~I connected ro rhe comrol grid of 

rhe 5 R. P.A provides a hi.i;h.impcdnnce mput 
for be.1m-blank111.i,; or riming signals, .1nd a 
rerminal connected 10 1he c;nhmlc provides a 
low-imped11nce input for similar functions. 
Bmh rnnneuions :!re cnpacirivcly coupled and 
may be used simultaneously. For example, an 
1ntensi£1•ing pulse cqu.-tl in duration ro the time
base may be applied 10 rhe griJ, and a circuit, 
the ou1pu1 of which is propomonal 10 the rJtC• 
ol-changc of signal volt.1ge, may be connected 
10 the c-.uhode. These pocenrials will control 
the beam ,mcnsiry as a (uncuon of the wriung 
rare, and wrll prove especially valuable in pho
rogr.aph,c recording. 

T o protect r'ie SRP-A against screen burns 
when there is no signal applied to the detlec
rion phue~. a manually-oper:11eJ beam switch, 
located on the front p.ioel, is used to conrrol 
the grid bias. Since the grid is either 2000 ot 
4000 volts I negative with respect to ground 
{ the chassis of the ,nsrrumeot) , this beam 
switch operates a relay which, in turn. biases 
the grid below cut-off. No high•volrage con
necrions ue made 10 the switch on the panel. 

Power Supplies 
To further incre.a,e the tlex1bil1ry of the 

T)•pc 281 Indicator, a switch is avai lable on the 
front panel to permir rhe operntion of rhe 
T1•1x- SRP.A cathode-ray rube nt euhcr 4000 
or 11000 volts ovcral I accelerating potential. 
The prc-Jellection accelerating voltage is elec. 
tronically regulated so that it 1s 001 affected by 
power.line vohage changes or by beam current 
changes in the cathode-my ruhe. Quantitative 
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fYPE lKI CATHODE-RAV INDICATOR 

• 

Figure 6 . Unde,neotl, v iew ol the Type 281 . Tl,e 
location of o/1 componenrs l,os been co,cfu//y 

designed 

measuremenrs m,1)' therefore be m.idc wirhout 
conrinuous c,ilihrauon nf Jctle<tion /Jnor. Jn 
addition, the M:lf-conta,ncJ posmve suppl)• may 
readily be J,~conncue,1 from the intensifier 
rings. and a pu5irivc extemJI suppl)• connected 
insteaJ. Th,~ opcr.11ion con~1~1s merely of 
transferrin~ ;i srr.1p from the self-contained 
power supply m rhe h i!lh volrage input jack on 
the re.ir of the T)'pe 28 I. 

A low voltage supply furn,shes balanceJ posi
uomng po1cnt1Jls ro the dcllccrion places of the 
cathode-ray rube. A rr.,cc m.ry be muveJ ro any 
portion of the \ueen by rntans of panel con-

1rols. The suppl)• is re.i;ulJml ro prevem po,,er
Jinc volmge v.1ri:11ions from .1ffoc11ng rhe spot 
position . 

Mechanical Construction 
Flexibility ,s Jl~n (•nh.1nce.l b)' the t)'pe 

of construction utilized for this instrurnenr. 
Although the Type 2XJ ('atl11xlc-r,1y ln<l1c:11or 
is lrJsi,:illi Jc:~•AncJ for rcby-rJck mounrinA, 
it is supplicJ with it~ own du~, proof cabinet 
so rhar it m.,y be u,cd •" ., port ,hie insrrumenr 
if required. The tathodc-rny tube i, moumeJ 
ro provide JJequJte 111sul.11ion for the high 
accelerating po,cntiJI, u,cJ: .1 t.ilihr.11cJ scale is 
permJOently a11.1che.J in from of rhc screen 
Provision is mJ,le for .m.1ching nuxiliary equip. 
mcnc such .l!. rhc Ti·rc 20XH Projt-c.r,on Ll•ns 
or Type 2"' I-A C.1mc.:r.1. 

Pii:iurc 6 ,ho," rhc ",rin,i; ul ur<1111, .1nJ 
placemem of pans rlut h.we lx.-cn carefull11 

en1:?ineem.l to mt'Ct rhe l'n>hkrns l'resenre,1 by 
rhe hi.i;h potcnri.11,. The h1gh-vulr.1ge terminal 
for connection to rhe Ti re 1S6 111.'(h-vohaAC 
Power upply. fur opcr,111011 of rhc c.11hcxlc-r.1y 
rube at 29,000 volts rur.il .1uclcr.11ing potencial. 
is locatcJ .11 rhe reur of rhe instrument '" that 
it docs not interfere "irh .1111· u>ntrols or wn
necrions on the p.10el. 

SPECIFICATIONS 
( 'u th u11 .. - ru) ' l ' uh1• TYllc~ tiBP•.\ 111ultl- Jl))· n•J.tUlat••tl \\Hhlt1 :!', f1,t \at'I l\lt•lf'" 

hlLJHI 1ul11• \\Ith fnur rro(• (lf'tl, ,·1lc,11 111:itl.',-. In loatl ,,...,,. (I '" I mllll:llllll•'I•, '"'' for 
lh•Ut' \'tlo11 ftl•l\4.• 1•:dr!-t n\·f•r:o~<" :11 ..:ruu11d 1u.,v,,r~llt1t· v \l'I itlnu-.. 1i r ◄ HI' , 1000 ,ult 
()hll•nlinl. .\t.•t·l•h•ra\lnt.:" lJOll'•ntlul 4000 or nt•J;:ath·t• -...11pfll~ t1•a.=-uhl1 II wllhl11 • 2',. for 
ROOO \'t~lt=-- u~lu.,: intt•rnal 1•u\\•t11· ~UJlJ>llt•~: lna,ls. .. r o ~:: n11llla1111,,•n M, :11111 f)d\\t•r-llut• 
u1, t,, 2!f,flfl0 v~•lt·~ \l'."oiin~ ••--ct •ruul rostlh't, ,·at·l~llnns ,,r ..!.lfl'" · 
frt1,•n,p,.lll(•r -UJtJ1Jv. l'o~u,,,n1t1a.: ,ulL1J.::1· ... , ~ toH n11d too 

Vf'rClen l n.nd llurl"&ontnl U ~lfrt•tlou .. Ir- vollN, r••a;ul;ilt·tl :,.,u thnt • lfl", lih•' v1,11ai.;r 
••u l ti14-l>fltlPt'llnn l•\1('tnr tl<'r,t1'nflr-nt uoo11 C'han1;•' rlnP ... nn1 tnrnr- · r•r,t tilfll't- tha11 0 1 
:11•,•pl,•ratlru, p11t1·11llnl ( rt•fn tn 1-'l~urc 4 lnl"h In any Jlr,•,·tlun, n•1,;111·,t1,•s nr poi<i-
ln text). I nput lmpNl:tn("t) tn lt•rn1lntth~ ou tfou 1)11 th•• "'rr•·• n 
front JWUfll. 2 1t1t'~ohn1s p:,ralltllt·tl hl~ ~10 •♦o,, ,~r "'l:uur•,.•• T)J\1• :!~I h .. dPsi~11t•d to 
p.p.(. <liul:rn!'.-d): I "'",-;ohm parull,• l<>,I by 011l'r:itc· frr,n, a l'""''r-lhu ut •·Hlwr 11:; or 
◄ it p.p.t (~lntrl"•••111h•fll. lntnll lmpednn~e tu 2:111 vnlts. r'h:in..,,•uH·r I~ 111nlll• t,~· 1nvllt·h 
top ll•rmlnnlR, :, µµf (hnlnncl'd). 10 P.l't at rc'ar of loi:·trnm,.nt . l'ow,•r-lhH' fr••· 
(slnr.tl<•-1'.'ndetl). quenc)'. r,11.011 <'Yt·l•·I!, pnw,,r 1•(H1Ru1nptlo11, 

t nt<'n• tty , 1,.,duh1llo11-Tl'rmlnnls cnp:wl- 100 wntts: ru,.,· 1irnt,,ctlnn, 1 nrnpen•. 
th·el)· couplNI tt, i;:rlrl nn,t tn l'nthode or Ph T"' "" ' (" h11r1u·c.,r1 .. t1.-•-Instrum£'11t 
rathodr·-ray tuh,-. t nvut lmpr,ian<"t> to r.trltl, hou:,ed 111 mPtul rrthlntl pro\'uled with ear-
n fi nwi;nhm 1111rall••l!'d hy r.o µ,.r, In rath- ryfng hn11dh•tt" CIH•r:ill ,lhnen•lon•. 12-1 / 4• 
mlt•, 4i011 oh111>< paralt,.11•11 h)· fill pi,,t Cut- (height) x 211-3 I" (wltllhl x ~0-1 / 2~ 
"" hhllt or r,Hl'-J\ lllht• wllh 10110 \' <lit!. on (!lepth). )'l'fl\'i~lnn tn,· 111•11111tl11r.t without 
~N·ond :ino<lt>. 60 voll>< l.ttll"l,: with 4000 t':thl111>l In 1<l:1111l:11·tl l!I" r1•lay-r;ll'k \\',,11,;ht 
voh~ nn ~CC"ond :•11otlt-. 120 volt~ ..+-:>O'o. "'•,th r•:ah111t 1r, l~U II•"' .. \Vlthu111 c·a1,h.-·t , ~" 

l"o ""r ~u111,lh•1"1- !!OHO vnll t11•J.:-t\llvc SUtl- lh-:. 
C'ntnloi: '1' ) ,,.. 

~o. ' o· 
s l~~O ~,1 

fl 1 !!\:I 
• J ~~ l 

»~,.crlptlon 
, .. athodt'-1"!•\ 1n d lc-ator (or ltj vutt~. ;-,u . 1,n 1• \d1 ,-; , ,,1th '1'~111' 

:,tU':! \ c•~·,t11oth~•r:1y "rulu-- . .. 
:-;,\1111• n~ !~SO with TYtll' 5HP11A C;othml,•- ru~ 'l'lllo•· 
(•athwlt•-rn)' 11ullentnr ror 230 ,•nll~. :;o.flo ,., , 1, ..... \\"Ith 'l'>·IH 

!iltl'~.\ ('alhncl r-r:-tY Tuhe . ... 
Santt· .,~ 13~1 with Typ.- 6Hl'l J.\ t':1th11tl1··rl" '1'11111 

C'otl<e 
\\' u rd 

Y \I.Ill,' 
Y,\l.ft.l 

Y \1,1•:~ 
Y.\I.P<' 

~ Rl'c1,11111w11,l,:,d us the Je1•nrrnl-1mriwsc 11crer11 type. 
6 He1•,m1m1>n<l<'•I ns thl' iwrPPn tYllll for p hotor.;raphl•· ""' k 111 "l11r·1 ll1t• "l"ll\11~ ><ll<"~tl "C 

the 'l')' IH' ~HP1,\, 11~NI In conjunction with On Monl Tyiw 21r, . 1111111,• n1r,•r. I~ h11•J<'qllnte. 
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TYPE 185-A 

ELECTRONIC SWITCH 

• Makes possible simultaneous 
observation o f separate traces 
on a single cathode-ray rube 

• Provides "chopping" o f a d-c 
sig nal co make it suitable for 
transmission through an a-c 
circuit 

• Furn ishes a square-wave ou1-
pu1 vo ltage of variable fre
quency nnd nmplitude 

FUNCTION 
The Type 185-A Electronic wi1ch ,mJ 

Square-wave Genern1or is a ponablc instru
ment which makes possible simulrnneou~ ob
servation of two recurrent patrerns on the 
screen of a single cathode-ray oscillograph. The 
re la1ive posirions may be varied so that the pal• 
terns are superimposed o r else separa1ed from 
each o ther by a desired amount. Direct com
parison of amplirudes, waveforms, frequency, 
and phase relat ionships is thereby readily ac
complished. Two Type 185-A's operated in tan
dem permit three parrerns ro be viewed simul
t11neously; three Type 185-A's may be con
nected so 1hat four separa1e panerns can be 

Figure 1. Operalion of lwo Type 185-A inslru
ments in cascade will permit tit• simullane• 
ous study of lltree H!>arate signals. In 
1ltis parlicu/ar oscil/ogrom, llte signals ltave 
been displaced from eaclt o llter by means 
of tlte balance conlro/1 
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seen. The laucr arrangement is particularly 
useful for invcs1igation of polyphase power 
systems and equipment. 

There arc direct-coupleJ amplifiers in rhe 
Type 185-A which are alternately operarivc 
and inoperative at a rare determined by 1he 
switching frequency. The insrrumcnc is 1herc
fore effective for ''chopping" a d-c signal, mak
ing ic suirable for ua,1smission through 1he 
a-c amplifiers which are generally found in 
cathode-ray oscillographs. When the ou1pu1 of 
the Type 185-A is connected co 110 osullo
greph, one channel ma)• be used to ~1Jbl1sh a 
reference level while the o ther channel carries 
the d-c signal 10 be investigated. Qualimive 
as well as quan1it1111ve information concerning 
t.he d-c signal may be obtained in 1his manner. 

A square-wave voltage of variable frequency 
and amplitude is avai lable at 1he output 1ermi
nals for use as a test signal in studying the 
1ransmission characterisrics of vacuum-rube 
amplifiers and 01ber circuits. 

DESCRIPTION 
The rwo signals 10 be invcs1iga1eJ are con

nected 10 scpara1e vacuum,rube amplifiers 
through 1he input rermina.ls of the Type 185-A; 
a multivibrator circuir in che insrrumenc gen
erates a square-wave voltage which alternately 
blocks 1hese .implifiers. The amplifier ou1pu1 
circui ts are conncc1ed so that 1he output of 
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TI'Pll 185-A ELECTRONlC SWITCH 

Figu,e 2. By adjullment a( rhe balance conr,ol 
on tlte Type 185-A Eleclronic Switch, two 
patte,ns on tlte ureen of tl,e cathode-ray 
tube may be dlsp/oced witlt resp ect lo eocl, 
other lo facilitare separate, detailed s tud y 
of eaclt 

the Type 185-A ,s compo~cJ of lirsr one signJI 
anJ rhen 1he other; the r.11e of switching from 
one m the orher is variable by means of fronr 
p;,ncl rnntrols. Thi~ rate is sutlicicntly rap:cl so 
1ha1 ( I ) rhe combined output may be con
nected to rhc amplifier of a cathode-ray oscil
lograph. nnJ (2) the two signJls :appe'dr simul
uncously on rhc screen of tbe carhoclc-my rube. 

Frequency response ch:irJcrerisrics of the sig-

Figure 3 . Two signal, of lrequencies f and ◄f 
os obtained on a cathode-ray oscillogropl, 
using a 1ype 185-A Elect,onic Switch . TlteJO 
signals a re supe,imposed on eaclt other lo 
permr, o more direct comparison 

no! amplihers in the Type I 85-A are adequ111e 
ro allow satisfactory operation of insrruments 
1n tandem, thus proviJing addirion11l chJnnc.:ls 
for signal amplificarion. 

Operation as a square-wave gcnerdt0r is Ill· 

complished by using the instrument wirh no 
signal inputs. Amplfrude and frequency of the 
square-w:ive a_re variable by me.lns of controls 
on the front p:inel. 

SPECIFICATIONS 
~ " ·ft••Jdn,-c R u t t" t:u,,1l11u1,usly vnrlabJ~. 

Ill tu 2Ufl0 thll!!!I 1•t•r ><t.'Cn 111l. 
~ la:nnl \ mpllfler>< Slnusoldnl frt'qui,ncy 

rt•><111m11e :\I Cull aniJ)lltler ~aln uniform 
Crt11n (I.,, tx!'ro fr('qllCll('Y) lo :,ooo <'Yl'l<'N 
f1l'r M:t•und: duwn nul m,,r,.. th:111 26"'o nt 
~5.11110 cyc(o.,. J1t•r sec,.,,d, ~1n,,1111u111 i;ain, 
10 lllll<.'S. r·c,ntlnuou1>ly Vfll'lable Ull(•ll lllltOT 
Wllh 11,•~lii:-l!tle 111ta,.,e <ll><lorllon lo 2fi,00U 
i•yt:lt•:-: Jh•r R-t:-cu111I. lnpul ln111t .. •datH~''- 100,
U00 o h 111s. ;\l,\ldll1Ulll l11put Ill f,;'n•ntest nl
l(•nuatl1111, Hill rms volt,.; with no ntle11u"
t1u11, 2.5 r111s ,·olls Ill lmlanc<'. o nu 1.5 .-111,. 
\olt:-c al n1uxlrnu1n un11nlance. 

Outr,ut 111111c,,1ancl" r,o,uoo ohms. Maxi
mum signal OUIJ)Ul Ol hal:lnl'I!, 7jj \'Oltl! 
11enk-tn-penk. \'nllnl(e 1rnl11 lielw,•t·n out-
1rnt t,•rmlnnls 01111 dellectlon plates oC cuth-
11.Sc-rny I ube "ho11hl not f''.\f',•t•d i; I lm1>><. 

~ (111ore-,va, ·.- Genrrn t o 1i•requ1:nt1y COIi• 

tlnuouslr vnrlnbll•, LO to 500 cyclr•s 11er 
>Hlt·onfl. Hise time o r squaro-wavo, 2li ml
croseclln<ls n t r.oo c>·clcs. Maximum s •11mre
w:1-vo, outou t, 30 volts oe111<-to-rcnk. 

l aOWl" r Noure '.rypc j sr .• ~, ht a, a I lnlJle 
for 011c•rnlln11 trorn eith er I LG or 230 volt 
11ower, whh:htiver Is t111eclllr-tl. Ma>· ho 
ch,u1ged Crom one to th!! o ttll•r h)' chang-
11114" ('Ollll<'l'llons l0 primary o( IHIWt'r trttllM• 
ror11u,r. Power line frt>11uen1;'.)", 40-fiO C) cle!<, 
power co11sum1>tlon, 30 w utts: fu"e 11rotec
tlon, L ,unpero. 

l 'h )'11 len I C l>n rnete rl1< I I e1<- l 11Rtru rnent 
h ousetl In metal cabinet 1>rovlded wllh ,•ru·
rylng hnndle. Ovt!rnll <llmem,lons, I t-3/4" 
lhei,:-hl ) x 7-3/8" (wl<llh) ~ 13" (depth). 
\\'t>ighl, 17 lb><, 

«"nCn- 'J' ) o ~ 
101:.;\o._ \u. 

I Iii~ L'lj- ,\ 
Lo,a 1 \~- ,, 

Oe•n•·r t11C fu n 
(;Odt, 
,vord 

\' A IJ[ F 
YAllfiN 

1,;1,,c• t 1·u111«~ ~wlh·h 11,111 ~((Uurt,-\VrLVe Ot•n,1 rutor: ·1 I !'i v .• 110.00 t') clt;;"s 
:,.:a,ue =--~ .duH·<•, lnr !.?~tu vnlt:i .•............. ..... , ...•......•.... 
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TYPE 215 

LOW FREQUENCY LINEAR TIME BASE 

GENERATOR 

FUNCTION 

The C",uhndl~ray omllograph mai• be used tu 

rnvemgate 1hc vari:mon with rc\pcCt to rime 
or ani· qua111,1y rhJr c.tn he tonverit·J inm Jn 
dcu, ic,11 pmcn11al prnpomon.1I ro i1scl I. To J C· 

tomplish 1his inv<:mg,uion, however, 1here 
must be applieJ 10 one pair o( delle([ion pl,11es 
in 1!ic oscillo>;raph a poceniiJI whilh vJries in 
a mJnncr dire<.111• propor1ionJI 10 11me. It is 
1he funwon (If the Type 215 Low-frequency 
LineJr T,mc•ha,c Generator 10 furnish such a 
pou:mial which can be useJ 10 produce a r,me. 
base mu,h more nearly linear ( w11h respt-<:t 11> 

time) Jnd ac much lo\\ er frequt·ncies than 
1hose available from time-base gcncramrs in• 
mrpora1e<l an 1110s1 rnmmerci,tlly Jvailablc· oscil. 
logrnphs. 

By connclllon of chc Type 215 ou1pu1 10 
1he horizoncal Jc:llec1ion plaies of un oscillo
graph, invcsrigauon of very low-frequenty phe
nomena ,s readily .u.corr,plishcJ. Such phe
nomena are ohen enrnuncereJ in vibr,11ion 
sruJ1l-s, s1re:.s ,rnJ srr:iin measuremc-nr,. anJ 111 

rocaring medmn"ms. They m.iy be cicher re
turrent or transient an nu1ure. 
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• Re-:urrcm sweep frequencies 
from 0.1 cu 115 cycles per sec
ond 

• Driven sweep dur:iiions from 
8 milliseconds co S seconds 

• lh lar.ced sawtooth volcage out• 
put up co ,jOQ volts peak•m• 
pe-Jk nmplimde 

• Extremely good linearity on 
all sweep r;mges 

• Rerurn-crace bl:mking pulse 
output of either positive or 
negative polariry 

DESCRIPTION 

The cimms of 1hc Type 2 15 generarc a re• 
current, sawmmh•shapc,.I voltage continuously 
variable in fr«1uenci' from 0.2 10 I 25 cycles 
per Sl..:ond. Thi\ r.mge torresponds 10 roraring 
spt.-eds from 12 10 -500 r.p.m., cle-.1rly illus-
11.uing 1har machinery operacing from very low 
10 high speeds may be sruJieJ. The sawmo1h 
vol13,:e is maJe m rise in linear fashion a1 all 
frequencies by use of compensating circuitS. 

The ou1pu1 sawmo1h voltage from 1he Type 
115 is .11 Lero J-t· pmencial ( balanced a hour 
grounJ) so 1h,n it furna,hes a ,ymmetrical Je
flt.'<.11011 in producing a rime-base. and does nm 
dmurb rhe focus of rhc oscillograph wi1h whi,h 
11 1, us:.-d. Amplirude of the ou1pu1 may he 
v~ne<l by a concrol on the p,111d. \'(.'hen II is 
uscJ in conjuncuon \\Hh any D u Mone o~cil
logrJph. 1he Ti pc 21 S will produce ., horizon-
1,11 Jeflcwc•n wlmh may be exp.1nJcd tO the 
cquivalcn1 of " 11me•basc approximately IS 
inchn ,n length. o., positioning volr.,ges 
wh,ch are also b.ilanceJ a1'ouc ground are avail
able a1 1he ou1pu1 termin.ils . They provide a 
)'ositionin>: range of at le;ist IO inches on all 
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lYPE 215 LOW-FREQUENCY LINl:AR 'rl,\11• DASE GFNERATOR 

nu 1\lonr osc1lloi:rJphs. Posi11oning o( rhe 
r,me-basc on rhe ca1hoJc-ray rube screen is Jc
termim.>d by a panel conrrol on rhc Type 215. 

The frequrncy of rhe rccurrcnc sJwrooth 
voltage may be si•nchronszed from ,rn excernal 
s,gnal connccreJ 10 a synchroni;i.ing terminal 
on che Type 215 front panel. 

An ou1pu1 pulse which is JeriveJ frnm chc 
m-ep side ( return 11mc) of rhe s.:iwtooch volt
Jge ,s proviJeJ .11 cerm,nJls on the fronc panel. 
Either a pos111ve or nei:cnuve polnriry pulse ouc
pur may be sclecrcd by means of a switch. The 
neg,111ve polarity pulse may be applicJ to the 
i;riJ o( the ca1hoJc-1ay rube upon which the 
romc-b.uc is produted. le serves ro bl.mk out 
the beam during rhe rccurn-11rn1• of the sw,-ep, 
~incc a crace produced during rhJS rime might 

renJ ro mal.c rhc pJlll.'rn on rhe osdllogr;iph 
wnfu$ing co un oh5erver. It rhe ... mplimde of 
the nci;Jtivc pul~ rs not sufiic,enr to hbnk the 
h~m. the posotovc polariri• nurpur m:iy be 
seleneJ, .onJ .1 st.1ge o( .,mploht",t11on rnserrt.J 
l'lt:t\\een rhc pul~e ou1pu1 termin.1I and the grid 
of rhe cachodc, r.:iy rnbe. 

/\ s\\ mh on rhc panel of the Type 215 Hop~ 
rh<: recurrcm ,.:iwroorh osc,llalion an,l .,Jjusrs 
1hc ur<u11 for driv~n or s1111,:Jc-sw«-p operation. 
In ,hi, condi11011, .1 ~,ngl<: ~n" u>01h qde is 
jl,:ner.11eJ cJch unit• .1n initiarrn~ s1gn.1J 1s in• 

croducc.l. 1 he oni1i.111n>; pul~e may be npplicJ 
10 1he Type 215 e11hc:r br mnnual opcr,uion 
of Jn externJI sw11ch. ur hy 1nnn~'C.11ng a 11,\0• 

sll'nt ~,gn:il ro he stuJ,c,1 10 rhl )ynd1roni1.i11~ 
wrminJls. 

SPECIFICATIONS 

Jl ' luu•-Uuxr- Out put-l~hh.:nr ~;'\\\ lUOlh yol 1. 
a~t:, 1•ut1•ut avuUal,l e tu 11ruvltlt_~ <.·llhl~r r·t .. 
, ·urrt\tlt or drh·t~n (~in~Ji•) ti\\ ' 'IJJ)N. H c1•, u . 
rt-nl tr41quenc-)· , •urlal)h , frutn I).:! lfl 1:!r. 
,·ych_•~ ,,er s~~outl: Url\,•n S\\ , ••"IJ dui··atlon 
\nrlal;lt• trotn tLuo, to:, se,,n,HI!--. ~l:n. l ,uur11 
outriur. IO!I volt1,1 1ieak -ln-11,•;1k hal11111·,••l 
nbuut ,-;-r,>11n1l 1tntl'Hllal 

t •o,clth,nlnKOuttJDt Jl-c µoRHlunlng , oll-
ll~t·.t4 halanevll urou,ul t,;roucul ,,utt·utl,d 
n,·al111l1lc at c,11l11ul tC'r111 l111\I~. l'usllluning 
rau.i.u•. :JOU \'CJllt-. 

~) n•·hrunf~ncluu or 'J' l o u·-OLU-H.' H\.C.'Ur• 
l"t!'lll KWt•P IJS sy111•hf"onlzt•tl tty extcrnu l t,;f~
ual. J•rlven !"Wl~,·1,~ lultlntt.•tl l'llhet' rnn,._,. 
ally or l,y 111,slliv,• 1,x!,•rnal >,)i;nal. ,\11 a111-
1•UL-udo o! 1 v,-.lt JIPH k t,-J fi , ·ulls. &!eak IM 
a,ll•t1uat1· lo >-)· nl111·nnlY-C vr I II II la I,, th, 

(.'nfnl o.: 'I",, ... ,o. , ... 

>,"'t.l~IJ"'" ll :di :---••ll lru!s ur S\\ t••· I) cr ... •,1u1•IH") 
t·notrul~ nn lhv 'TYIH' ~1:i 

Ulnuklol,C t•ulsf" uu •1uu Po:-.lll\·l, 01' lt1t:f.t• 

:Ill\ p pol;n It) .ti ap11ru,. :!:. ,·olt~ JH1Hk H1ll-
11li111,l ,•. lt,•1u IILl ,n1 1 at, ,h-11•n11l11.,,l bl 
fl t•ttH•·l\t'Y 01' l t •1•Ht'l't•11I N\\ C't.>ll, 

t •u,,~r !'-uurt' t'-T) 1u 210 IIHIY ht OlWl'1'l•·cl 

rro,u • ~llwr tlfi or ~ao., .. 11 '"'''' r. t'hanJ.:""• 
tr111u Olli lb th,, ul lh · l h~· tuoan~ nr a 
~wit11h 1-,~w,,r lhu• rn•,tlh•1w~. ,u.r.o <•.)••It•~. 
,.,,,,.,., •·uu:'u11111liu11, :;o wnllN : fu::n~ 1u·111, t·• 

l \ou, l U IOP••H , 
.... , ,-h•ul t.·1t ;1ru~·•c- rlJr' (h•~-frho •n~, l'\IUH·nt 

1~ hou~~·•I In :L nu·tnl t·ahlu,•t 1u·o, ht,•tl 
,, Ith ''"rr)·l11J.; h.,H,11••. thPrt.,11 tlltn••n~ion~. 
11-1 / 1" (h,•1;:lil) X \-t:t/ lfo" (\\lcllh) X 
lH•l ·~·· '·" ltlh). \\tl•la,;ht, 35 lh,.., 

l ' •ul~ 
l h•,wrl tHlon \\ ord 

11,tf !! 16 J,o,v Jo°rl•q111 ru-,· l.lucat· Tltu,•-U:u,..,~ ihrh•ruln1 (or 11,, ut 
!l3o \'lllls, Ill ,:u •·> ,., .. ,. . . . . . \ \tall, _ ... 

._____. __ ....,,--__, 

·t•' 
41'WOfOtCU • ... ""•""'-'•~ 

f igure I . A circuil which demonsrraros how the Type 21 S may be used in molting maasuremenls an 
Rash bulb charocrerisrics. Clasin12 af rhe barrery switch rrigqc,s t he sing le (driven} sweep of 
rite Type 215, o ncl tho delay condenser boglno lo chor90. When tho palenria/ acron the can• 
donnr reaches a suRicienl value (in approximately I / 30 second), the relay is closed and the 
flash bulb i1 fired. A photo cell piclt-up converts the /ighl from the bulb info a proportional 
electrical polonliol which can be plorred an the scr.en of rhe cothocle-roy oscillogroph. A 1000 
cycle iignal generolor modulores intonsil y of rh, cot hod,-ray boom lo produce timing-morlce,s 
on t he pattern. 
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TYPE 263-A 

HIGH-VOLTAGE POWER SUPPLY 

FUNCTION 
Tht: Type 26,-A High-,oh11se Pi.mer Su!)

ply •~ a source ol hii,;h p<)rcn11ol p,micubrly 
useful an conjunc11on with a ca1hoJc-ray o~c,l
logr.iph. Conneuion of its outpur 10 the inten
sifier elcuroJc of the ca1hoJe-ray wbe provides 
a l(re;11cr overnll accl'lcr:11111g pOtcnrbl than is 
normally Eurn,~he<l by the power supplies in 
1hc oscillograph, and make, pos\lhle J ton,iJ
cr.ihlc increase 10 lighr output lrom thc tluor• 
es<.ent screen. This lii;ht ou1p111 i~ ,1 pnm:1ri• 
requiremcnr where the oscillogr,1ph is 10 be 
employe..J in the invc:s1ii;.1tion of high speed 
rrnns,enrs or pulses having very low repetition 
rates. espcd.ally when photoi;r.1phic rernrdings 
are m be made or the fluore,u~n• 1rncc is ro be 
projt:crec.l. 

Unfortuna1eli ,n ordinary ,.11hode-r:1y rubes. 
inrensifter p<>tenual 1.innot be inueased much 
above twice the sernn.l anode vohage without 
introduuni; \crious d1s1omons ,n deflecting 
propntics. Fur this re-.ison Du l\lont hJs dc
velopeJ the 5RP-A series of tubes wh,ch .ire so 
designed 1ha1 the inccnsiticr m.11• be operareJ 
ar a potenrial as high al IO 11mes rhar of the 
ac,elNJtor. 
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• Oucpuc vari,1ble from 5.000 ttl 

I 0,000 vohs 

• Direcc-reading output meter 
• No danger from high-vohage 

shock 

• No dam,1gc from accidental 
short circuits 

• luelJe<l output circuir 

Oscillographs 5uch as the Types 248-A an<l 
250-H, which utilize the 5RP-A cathode-ray 
rube, also employ the T ype 263-A High-volt
age Power Supply ns an extern.ii sou rec of in
tensifier po1en1i:1I. In .iJJi1ion, because of irs 
small size an<l light weight, the Type 263-A 
may be usetl almost nnywhere to furnish high 
pmentials anJ small currents. There is prat• 
tic:illy no danger from shock ;is opposed to a 
convenrional high-voltage suppl)• anJ no dam
age will be done even if the oucpuc is acci
dental!)' shorted. 

DESCRIPTION 

The Type 263-A provides a positive J -c 
p0tcn11.il oucpuc which may be vuncd by means 
of a control on the p,rncl from 5000 10 10,000 
volu; ic will furnish currents up co 200 roicro
ampercs. The high volr.1ge is obtaineJ by rec
ulicJcion and filtering of the output from an 
RF oKillaror. A diren-r~JLling meter on the 
front panel in<l,rntes the output potential; a 
lengrh of shiclJcd cable and wnnt-cmr are pro
vided for artJchment 10 the output coooector 
on the p:rnel of the Type 263-A. 
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TYPE 263-A HIGH-VOLTAGE POWER SUPPLY 

SPECIFICATIONS 

lluC1n1C C"hnrne l c, rl~CleJ<-\"ollfl>;e polilll\'t' 
Wilh reMpec-l to ground, negntlv,• t,•r111!11nt 
cOl1lll't'lt'1! t o ch11~1<ili. Polentl:11 VII rialllt! 
from j,0011 tu I0 ,000 ,·nlt11 at curr,,ntli UJl ln 
:!00 mlcro:\ln11crcs. Outf)Ul ,·orh'~ not nlUrl"' 
than 2U""'c rro111 1.ero Lu :!UO n1icronn,1u1or<.'N 
,·xtQ1·1,:1 I load. Rl1,plC' vulltll!:<' on lHll1111t 
nut lllOl'C thll11 o.r.-;;, or cl-t• OUlj)Ul \'Olllll-:1', 

r,,r opt•ratlo11 front n 11:i vnll J\(H\~t·r 11nf' 
:1t 5o-r.tt t•~ c•lt•!'-, Pt,\\ t•r t•ons111n11tlo11, JOO 
,vattx: fll8t• 1,rutt•c•tlun. I 1untH•n• 

t • h >.-fen I t ' h n rn \ ' t ~rl l'i'. f It'"' - J n:-ttt'llln~n t 
huH~t•tl I 11 11u1 tn I t>ahln~1 l 1u-n,· ltlt-d with ••tu·. 
r>111t,:' handlt-. lher:tll tllrnt-11~1011~. IH-i/ N" 
Clwh.::htl X ,-1 / ~• I width)'\ 11-:1/ 1* (<IPlllhl, 
\\',•l~ht, ~I Ill><. 

_.onf'r ~uur·c~-'ry,>c !!fi:l•...\ I~ deNt~nf'd 
( ~nfn- 'l' y 11e 
lo~ \u. ,o. U 4.•t,1(•rl IH 10 11 \\ o rd 

1~06 ~f.3-A 1111-:h-\'ollai;t• l '1rn1r ~u111••~ ,,,.. 11;, \'fill>', ;,11.,;v l')l'lt•~ ...... Y\L.\.\ 

TYPE 308 HIGH- VOLTAGE POWER SUPPLY 

The T ype ~08 is eleuricJlly sim,IJr tn rhe 
Type 263-A H1,1th-vol1age Power Supply buc 
it 1s designed for mounung in a stJnJarJ 19" 
relay-r.1ck. The perfornced meral cover pre
vents r.1Jia1ion from interfering with the per
formance of aJjacenr units. The h1,i:h-volcuge 
ou1puc is avaalJble ar J conneccor on the rear 
of rhe chassis where 11 1s out of the wuy of all 
panel controls. A four-foot length of sh,elJed 
oucpur cable and conneccor arc furnish('<! with 
rhe insrrumem. 

Ovemll dimensions of the T)'IX" ;os are 
10-1/2" ( height) x 19" (width) x I:!" 
(depth). We1,i:hc 1s 18 lbs. 

U,•,.i('rltttlon 

J1 l~h• vnlUtg,t' Po,, ••r ~Ul)J)ly. fur I t:i , ·ott~. f,O . fifl PJt•h· 11th ra. 
lh1U , • . .•.... \' \ I ,I " I' 
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TYPE 264-A 

VOLTAGE CALIBRATOR 

FUNCTION 
The Type 26-1-A Voh.1,1:c Ca11br.1wr is .1 

simple, inexpensive inMrumcnt which rnn be 
uscJ in con1unuion "1th an)· la1hoJe-ray osti l
logrnph, an<I 1s small cnou~h IO ht on iop or 
mos1. It provide, .l convcnicm mc1hod ( l ) 
fur measuring 1hc nmplimdc of .1 signal which 
is .ipplieJ m 1he osdlloi,;raph, o r ( 2) for Jecer
mining Jellrt1ion !JwJr of the c"c1llograph .1r 
any A1vcn semn,: of runphhcr ga,n control~. 

DESCRIPTION 
Output or the ulibracor i, a squJre-wave 

signal 1hc .1mpl1ruJc or "hid1 ,s variable from 
0 10 100 voles ix-ak-m·peJk. Ampl11uJc of the 
squ2rc-w.1vc m~y he re:1<l Jirecily from a c11li
br.11eJ J,.d anJ muhiplier ~wil(h. 

When the T ype 161-A is usl'<l with a rach
odc•rn)• 0Sl1llogrnph, 1hc ~ign.1I 10 be im<:sri
gate<l " rnom:1.1cd 10 1t:, input terminals, while 

Figure I . Signal voltage is posst>d 1/trouglt 1/te 
Voltogo Colibrolor lo 1/te Verticol Input of 
1/te Cotltode-ray Osci//ograplt. Tito signal 
vohoge app1>ors on tlte screen. 

• Direct means for calibrating 
any cachode-ray oscillograph 
or measuring amplirude of :iny 
applied signal 

• Nor necessary 10 disconnc,ct 
input ro oscillograph while 
calibration is made 

• mall size, simple operation 

its output terminals are connern:,I 10 the input 
of the oscillogrJph. TI1e mul1iplier switch on 
1he Calihr.110r selec1s either the signal or square
wave volrage for .1pplicacion co rhc osciUo
graph. No leads need be J1srnnnecced or re
connected m permit cuhbrat..ion. 

To measure 1he amplitude of che signal, i1 is 
only necessary co ( I ) apply that signal 10 1he 
osullograph, ( 2J no1e che Jeflecrion which i1 
pro..luces on che screen, ( 3 J apply Calibra1or 
output 10 osc,llograph wuhout Jmurhing oscil
lograph concrols, ( 4) aJJuM Calibrator square
wave umplirudc 10 produce same Jcflcctioo as 
sign:\!, < 5) read amplitude of square-wave from 
diul and mu hi plier on Calibrator panel. ( 6) 
Th,s JmplimJc i~ the pcak-co-pc,1k signnl om
pl,rude. 

To Je1crmine the delleuion focror of an 
oscillogr.1ph, ( I ) set 1he osdllograph gain and 
a11enua1ion rnmrols at some posiuon, (2) ap-

Figure 2. Some os f igure I extepl 1/tot tl,o OUT
PUT MULTIPLIER switclt ltos been turned 10 
tlte X .I PoJilion resulting in tlte calibration 
volta90 appearing on 1/te screen. 
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TYPE 264·A VOLTAGE CALIBRATOR 

CALIBRATE 

VOLTAGE 
REGULATOR 

XI 

OUTPUT 
MULTIPLIER 

SIGNAL 
OUTPUT 

115 V. 
60 cp, PEAK TO PEAi< VOLTS -:-

rt 
SIGNAL I NPUT 

Figu,,. 3 . Simplified Schematit Ci,cuir Diagram fo, the Type 264-A Voltage Calibrator. 

rly rhc· C-.nlibr.uor output .rnJ m.>te Jcflcclion 
"'h1ch II prudu,t~. Deflection Pactor is the quo
mmt of the Calibr.1mr squ.Hc-w.1ve amplirude 

,la,•iJed by the numher of inches dcflcetion pro
JuccJ, ,an,I 1s expressed in peak•IU-l>t"'.lk volrs 
per inch. 

SPECIFICATIONS 

l •:l t6 t •t rl,·ul \ h u r 1t 1•f t! r f"'HrH ( fUll)UI 1-1qu1:Lrt1 • 

wa \'t' nt µu\\ ,.,. h u r- fr•·•111• ucy, wlth ~tnl• 

pll1111t, vudohlt• lr11111 0-11.1 volt, O•t volt, 
11.111 ,011~. nr ll•IUII ,ult~. Acruracy or out-
11111 ,Hal ,,.,11lln~. ~~,; o( C11ll 1.<1•;1lP on 1•ach 
1;111AII th1t•l111li11,.; 1,uw,·r lint· "•ltaK•' ,,1rl11-
lluu~ ur • 10',,). f uput lnlfh•etutu'•' tu :-1lg• 
nut. :!O µµ r' 

<'u • n ...- •r , au• 

r't.t\\ t ... r ~our.._.,_. 'I') JH .. 2ti-1 -A I~ d t 1:i,glu.•tl lu 
u1,.•ra1,, from eilhc-1 11 t l G or 2311• will J)O\\ llr 
lint· at fiO•tlO f')~clt19,, l'owe r t•unsun1Jl\lon, 
!!U \\'al ts , fn'4t, tlrot('{'llou, l /2 nrn11cn.• 

l'hyH ICn I C"h n rnc trrfN t l C'N - ln~lrut11e 11t 
P-rat•ln"4t.•d in 1tH•hll cufir. Ov("rall 1Hin,1 nNfo11s, 
• • I ~• (hrlf:hl) x ~• (\\tilth 1 ~ r,.~/◄" 
(1l1•111h). \\',•l~ ltt, 5 lh;,. 

Jo.: ,... ,... Ot•1Cl'rh,tlnn 
C'ud,
\\'ord 

VAL13T' 
Y;\LRQ 

1~111 2t, 1-,\ Volta~" t'ullbra1 .. r fn,. 11r. volts, GO-Gil 1•y<'l1•>1 ...••.••..•...• 
•t!? ◄ 1 ~•it •• \ Hanu-• 11H fLbnve. lnr 2:lO voltH, !i0-60 C")'f"I• zit, ••• ••• , ••••••••• 

•'\/,,,, 'l'hl,, 1•,1111111}; lrn,u WIii h•• n\':tllahli> :ilwlll ,1111 ,", 19<18. 

7.S 
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TYPE 271 - A 

OSCILLOGRAPH - RECORD CAMERA 

FUNCTION 

The Tn,c 27 1-A O,cillngr,1ph-recorJ Cam
era chm1n.11c:~ rhc mnjor problems involved ,n 
o!>t.untni; pt'rm,,nenr recorJs from the ,ncen 
of a c1thodc-rny oscillogmph. There 1~ no 
ncces)it)' m use mpods, ro work ,n the J.1rk. 
or 10 be satisfied with make-shift appJr:uu; and 
mediocre results. This instrument 1s the fir" 
commerc1ally-available. low-prilcd ,amcra, SP!.'· 
cifically Jcs1g:,eJ co m.1kc o,t11lo)lr.1plm rt't.nrJ
ings. It has been smppcJ o( .111 Jctails which 
become supcrAuous when .10 orJinnry srill cam
era is used for 1l11s purpose, hut .1Jequate 
features h~vc been 1n,orpor,11eJ 10 make it per
form 11s prime luncuon conveniently ,inJ com
pletely. The t.,mer.1 is invaluable in the sruJy 
of mins1en1s or non-repetitive phenomcna where 
v1suul observaonn will nor sutnce. It can also 
be useJ 10 make phorographs of s1euJy-sm1e 
phenomena appearing on 1he screen o( .111y 
sranJ,1rJ five-inch cath0<le-ray osullograph. 

The light-proof hooJ of 1he Type 2 7 1. A 
Oscillograph-recorJ Camera damps 10 the bezel 
which is provided on n1.1ny lOmmerc,al ~.11hoJe
ray instrumen1>. Where no such hc1el lus been 
prov1<leJ, rh1: ·r)•pc 2'>0 I Bez\!l furn,shcJ wi1h 
the Typc 2' 1-A Gmer.1 may he a1tacheJ per• 
manenrly to 1hc frnnr p.inel of 1hc uthoJe-ra)' 
o\ulloi:r.i.ph, and the camera then damped on. 
Sinte 1he camera run be auachcd or removed 
quickly, the ca!hoJ~-ray oscillograph w11h whteh 
11 1s employcJ 1:,10 be u,eJ lor more thJn one 
purpose. f urthermore, the hooJ nf the l,lmerJ 
may be used alone as J. light shield, under rnn
Jitions where amb1en1 li.-zht muke~ v1sunl oh,cr
vation of the c;11hoJe-r.i.)' trate Jitli,uli. 

?6 

• Specific:1lly designed co make 
oscillographic recording 

• Mounring provided co fir sun<l

.ml cachode-r:1y cquipmenr 

• Easily :1cr.1ched and removed 
-correct focus assured ar all 
rimes 

• Time, bulb, or fixed exposures 

• Provision for observing p.1c

cern during recording 

DESCRIPTION 
The Tyf>\! :P 1-A ,s sho" n ,n Figure l. The 

spl II clump ar the fronr of the camer,1 is a 
,cpJr,11c, remov.1ble part which clamps firmly 1c, 
1he bezel on the front panel of 1he oscillograph. 
The cyl,n~lrical body or h00<I, wh,ch 1s edged 
wuh a rubber ring, passes through the d.i.mp 
anJ bears against the face of 1he ca1hoJe-ray 
tube, automaucally esiablishing the corrcc1 focal 
Jisrance for 1he cumern. 

It is equippcJ with :i cnateJ f/ \ .'; lens. anJ 
a shuner cal,br.ued for Time, Bulb, .i.nJ 1n o 
sec. expmure. It ,s dc,igned 10 use any sranJ-

f i9ure I . Clam.~in9 Ring. The body of the Type 
271-A Camero posses through the clamping 
ring to bear against the lace al the corhade• 
ray tube. No ad;uslme nl of focus is ne<H• 
sa ry. The rubber edge provided on rhe body 
of the camera p revents rhe possibilit y of 
,cralching or otherwise damaging rhe fa ce 
of rhe cathode-ray tube. 
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TYPI: .n-A o ·cru,OGRAPH Rl:.(.ORD ( /\MERA 

figure 2. Convenion/ Oisouembly. For the 

ad;u~lment of ,huti• r s o'!eds, lens soeeds, 
ond for reloodlnf!. tlte comero moy be simply 
removed lrom the /iq llr llood to which ;, 
clamps securelv with o bayonet lacll and 
tpring detent. The camera body, e xclusive 
ol the mounting clam., and lload, may be 
r emoved lrom the ot<i/lograph to leave the 
hood to serve as a conve nient light shield. 

ard 35 mm. film c,mridge, so the him mny be 
procC'Ssed wnh cornmerciallr-av.11l,1blc develop
ing and printing c-quipmcnt A pccp-hlllc i$ 
provided at the back of 1he camer.t 10 permit 
ndjusrmem of 1he oscillograph before .1 rc:corJ 
is taken. This peep-hole al$o pcrmi1~ vi~u.ll 
monitoring of the records during t'XJ)()Surc 
without danger of foR_i:.mg 1hc him. 1\ sliding 
closure for the peep-hole makes che aimera 
housing completely light-11/(hc. 

MAXIMUM PHOTOGRAPHIC WRITING 
SPEEDS 

The thcore1ic.tl maximum phoroxrJphac wm-
111g speed obtainable from a given ~ec of c-qu1p
men1 ,s .!ehned as rhe m.1x1mum wr111ng speed 
of the luminescenr spoc which will yield a neg-

;111vc dcnSII)' n t ll.1 above fog, using .i lens 
spccJ of I 1.0 . .i. hi~h <c,n~i1ivi1y photogrdph1l 
emub,on. Jn ,,1->jeci·,mase rario of I . I, and 
w,ch devcl1,pmcnt in .i h1gh-con1rasr developer. 

T he m11x,mum phocogr.tphic wri11ng spec.ls 
which can be recorded with the Type r I •A 
Oscillow.1ph-1ernrJ Camera from Du Mone 
c11hn,lc-r,11 O\cilltwruph, .ire lasrcJ in T .i.blc I. 
The 5pccd sp;:cifie<l is rhat of the fluorescent 
~pm on 1hc rnthn,.k-ray tube 5Crcen. Amon,i: 
chc foccors dctermaning the maximum photo
w,,phil wriring ~pecJ of 1he luminescrnc spor 
which can be phoco,i:raphcJ from the screen of 
J <Jthodc-rJy tubt- arc: lens speed, 1ypc, uf 
phoro,11r.1ph11 cmubion. cype of screen phos
phor t•mployc·d. spoc h11,11hml.'SS, objecc:ima,i:c 
nuio, ttnd developmcnr techniques cmplo)'ed. 
In general, rhe highesc spttds will be obuoincd 
b)' the u,c of a P 11 screen phl)Sphor and ,1 l.,sr. 
orihochromatic film. 

Tht• "'"'nil 'l>et'tf< <hn"n in Tahle 1 asrnme 
high-contr.asr development of high,sensiciviry 
neg.mve emulsions such as Easrman Super XX, 
Agfa Traplc-S Orcho. E.istman 521 1 or East
m,,n H I I. T hese dat.1 a re b:lSed upon rhe bril-
1,Jncc ohr.uncJ from :ivcr.,gc cathode-ray tubes 
w11h P 11 pho,phors, operated .,c the accc:lcrat
ms poccnrials which are avnilahle in rhc osc,l
logr3ph, listed. 

By stoppin.i. down the lens of the T)•pe 271-A 
Cimcra. writing sp.~cds slower th,m those shown 
may be photographed. The mcchoJ for <lcter
minJtion of the proper e).posure for any \I rn• 
ing ,pccJ is k-1cril->cd in the opcraung instruc
c,un, for the Type 27 1-A C.1mcra and in the 
Du Mone bulletin enrnlcJ, "Cathodc-r.iy Tube 
·crccn, aod cheir Characcenm<s," F,,rm 629. 

Th,~ bulle rin is av.1ilahlc upon r<.'Qucsr. 

T \ 111,1-: I 
\, ••ru J,;.-. l 'hnfo,-;--ru1•h l•· \\ rl4 l n aL 

U n,luuuu \ •·t·l•l t•rn t l u~ !lli1wcd "Ith I'll ~,•rt.·eu 

llu " OIi t 0~1'11111- •t•u h t' 1•uh·ntln1 \ olt,c lnt•he• , ..... h. llon u •tt•rJi 

a:ruvh , '1') ... ~ ~u. •r, , ... P. I •: \ l lcruM't'un1I P e r to1,•,-4.n d 
h;.: h~ 

~Oh• ll ;,1, I' 11 ' I, I ~I\ I, 1!111 .u t 
~ I 3.4\ i, I.Pll - \ 1.1100 :,oou .,:. 4 

~lt : .. 11·11 - \ I, 11111 1,:,1111 ,Ill I 
~17 :,1 ' I '11 • \ 1,sr,v s,n,w . 4 10 

:! t'i with !lti3-.\ r,H l't I-,\ 1,M)O l t.r,;,11 l ,!I 12:. 
:!4~ fo.1 1' I I.,\ ~.nou 1,(11111 ,t;;t I fo 

~,~ .... \ Wllh :!fi3•A :,ltl'l 1-.\ i,ooo 1 ::.0011 ~.•; :?!HI 
~50 r,,~1•11 • .A J,7110 3,2011 17 12 

~;,11. II with ~a.3-A G HI 'II·\ 1,71\11 11,700 I 1: )70 
27\ r,Hl'l I •A 1,1100 1,01111 ,02 0.5 
~i6-.A r,Cl'll-A l,fillO ~.111111 . I 10 
280 ~,ltl'l I - A 1.llltO 11/IHII 'i.~ ~on 
!!,'.« idU 1 t l • A I ,:1110 1:1,000 11 .R ~00 
~\l :o1c1•11 -., 1,0110 ~.OtlO 7 I \~I\ 

:?,1 \\ llh :~J-A :;1: f ' II- .\ 1,1100 11.ono I 7,7 4511 ~,, "llh ~~G 
:, t :1'1 , __ , I 000 !l!l,OOll ':!7.r. 700 
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DU MONT CATALOG 

SPECIFICATIONS 

P h o t o,cr nphlr Chnrneterl"lll's-Lons Sj)COd 
nr r /3.5; Iris diaphragm t o allow varlallon 
to f / lG. Shu tter catlbrnlcd fo r time, bulb, 
or 1/ 30 Recond exposures. Fixed-focus: 
object to lma!{e rnllo appruxlmntel~• 4.6 to 
I . U111>11 any sr, mm. roll film In slnnclurd 
,·n rtrldl{f.'. 

l ' h >-..lcnl C h11rndt·rl11llc11 .\lnx. dla111CL<•r 
or rnounllnK clomp, O Inches. !\lax. tll::u11l'• 
ter or hoorl at Cl'nt1>r, ◄ -3 l inl'hN1. Overall 
length, 13-1/2 lnCh!'s; weight. l-l /2 lb~. 

Mn>..lusldo dlamNc>r ot ,•111m1,rlng,6-l,:l 
lr11·hcs; minimum lru•lcle dlumct••r·, ;;.3 Iii 
lrwhes. 

t_'ntnlo,; 
l\o. 

1~16 
1216 

78 

'ryp~ 
{\"o. 

27 t -.A 
2501 

U ~Kcrl1,tlun 

Usclllugraph-recur,I t ':llnl'r:t, I nt'ludiui; 111u u nt 1111{ bl'lla,I. .•. 
~tountlng Hczel, only, tor Ty1,o ~71-.\ U>1dllo1,r:11>h-rc,·111,J 

t:amont •.......................•...................... 

Unloclc /nserl Spool 

Talco Up loose Film Close ond l oclr Advance FIim Tlt,u 4 F,ome, 

Sel Counler 

Figure 3. l oading Sequence lo, llte Type 271-A Camero 

Cude 
\\ urd 

YAt,,\lt 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

TYPE 286 

HIGH-VOLTAGE POWER SUPPLY 

FUNCTION 

The Type 286 High-voltage Power Supply 
1s a recolil,J r.1Jm-frcqucncy type of power 
suppl)• with rtgulntcd output. It is intended 
pnmaril)· as an inren~iticr supply for higb
volragc carhoJe-roy tubes, buc ir may be useJ 
wherever a v.1riable high-volrage source is 
calleJ for, and current required is not great. 

The Type 286 has several advanmges over 
convenrional tyix-s of power supplies. 

( I > Acc1Jenral rnnr.1u wirh rhc high volt
a.i;te 1s less dangerous because very little power 
1s stored 1n the faltering circuitS. 

( 2) No d.,mage will result if the ourpur is 
~horr-circuired. 

( 3) It is much hghrer because rhe trans
former core 1s air instead of iron, and because 
the fil rering c1rcuiu are simpler and smaller. 

Figure I. Top View of Chossis. The simplicity of 
11,is l,igl, vo/toge power supply ond its com• 
porolively light weight both result from the 
use of o reclified, high-voltage, rodio-fre
quency signol lo supply the output power. 

• Source of hi,gh-voh;1ge variable 
from 18.000 co 25,000 volts 

• Electronic regulation of ourpur 

• S:1fe, simple operation 

• Portable i,1:,trumenr or perma
nent mourning in sr.indard 
relay-rnck 

D ESCR IPTION 

All control~ .ire li><.arc.! on 1hc fronr panel. 
They includt: .1 prim,ir)'•J'O\\cr ,wirch, a high
volra,!le swi1d1, and .1 rnntrol "h1ch vanes 1he 
output potential bc1 "c:l·n 1 x.noo ~nJ 2';,000 
volts. A dircn-reJJing vohmerer indilat~ rhc 
ourpul porcnrinl. Only 1he prinur)' -f'(l\\Cr and 
pla1e.suppl)' swirches nccJ be opcrJ1c,I ro turn 
1hc supply on or off. 

The circuit consist, of .111 r-f mt1IIJ111r Jntl 
associareJ power ~uppl)•, ,1 Mcp.up rr.rnsformer 
as pan of the o,cill:uor llrtUII, ,1 \'OhaAc-doub
ler recritier S)'Srcm. a h1gh-volr.1>;c hher, Jnd 
output-voltage rc~ulator. Tht: rc~ul.1,o r m.tin• 
rains a constant ourput porcnti.11 C\'Cn with 
large chan1?e in power-line voh.1J;c .md exter
nal current requiremenrs. The .1rr.mr,emenc of 
the components ha.s been carefully Jc,1gneJ ro 
allow for the hiAh po1emi.1l~ wl11ch arc present. 

. . _ ~- in 
100 100 .)00 •oo ,oo 600 

OUTPUT Q.llltft{Nl• "81(.N)AW"C"(S 

Figure 2. Output Polenriol versus load Current. 
The regularion of the Type 286 power supply 

is provided l o odopr the instrument particu
lorly for use as o source of third-onode po• 
tenliol for hi<Jh-voltage cathode-roy tubes. 
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UU MONT CAT,o.l.OG 

AJcqu,11c shield in~ is provided 10 p-:rmit 11se 

of this instrument in close proximity with 
)Cn~111ve ampliticn, nnd c.11hode-ray tubes. The 
h1>:h vol1;111e nutput cable is locate,) .11 the b:ick 
of the Type 286 \\here it is out of the way of 
1hc.- panel controls. 

Althou11h the Tvpc 186 is h.1sically Jesiflned 

for rcl:ii•-rack mounting, it is furnished with 
its own dust-proof cabinet. and can be used ns 
a porrublc instrumenr. Provision is ulso made 
co fasten lhe cabinet convenientli• 10 char of the 
Du J\lonc Type 28 l Cathode-ray lnJicacor to 
rnmbine them into n sm11le cn<uument. Refer 
to Fiµure 'I, page 6t 

SPEC I FICATIONS 

Ou t 1•ul t hn rn,·C •· rl-.th""' 1<1 .i,:.,,1:at,•11, hh.:.h• 
\'Ult U,.t(' \',1rl,,ld1• r1urn 1,.two 1(l :!it,O(th \ult::. 
I 1oj,lit Iv•· ,, lth r,·► p,·,•t t•• ~round (f'ha.'<~i8 ur 
1uMI run,, ut) t'h\\ ,•r•lh11• vulta~t~ \':trl:tth•u 
uf • llt'(, nr , ,1t•r11al 1·111·n•nt. t'h:'iu~P f1•om 
o ... ii1H1 111h·nm1111u 1, Mo, prml111·r•R nnt nHH'"' 
1111111 r.'"< \:1rlaClttn 111 UIIIJ>llt volta~c :tt 
nu, lultLII uutput ~ tl l11J.: ,\ r•f·11 1'H(")° or 
ulltf"UI UW1PI'. ....... 2'i, of fu11 ~,·alt-. 

t-u,,,. ,. 1"iuor('t• 'J'>·r1,• :,?\h h• ,h•Ml~urnl lo 
,,1,,\1·at•• fro111 1.•ltlH•r a I Hi Ol' 230 volt 
IUH\'1•r-U11I': ('ll;u1µ, 0\ ,ir h\ lllf'r\ll~ or$\\ llt"h 

, ·n f o to.: 'I'.) ,,,. 
,o. , ... 

UII l11~tru11u•11l. l'flWf'r---1111,- rn••IU•'IH")", 60-fiO 
l')'t'!i•!-t; l)OWt•r f'')l1'-llllnpt1on, ::oo w ,it!',,: , .. ~,, 
1,rntc-, .. ll1111. J -l !! u llllH."r,•:-.. 

1-b, ~ f ( •n l t~h n rrH' f ,. rl1Cf h•Jil -111 .... trunu•nt 
hn11~1·1I In m,• a l ,•ahl11C'l provltll'tl wl1h r:tr
n-lni: h1111tlh•>'. 01•1•r1dl 1ll11w11,lon", 1~-1 l" 
(lwli:htl, ~0-3/1" (wl,lth) x :o.J/2" 
(1l,•1•th ). 

l'ru, i~lon ff,1· ,n.,untlng ,,·tthour ("RlillH•t 
111 ><landar<I 19" r1•lay-ral'k, \\' 1•IA"hl "llh 
1•:,lilno-t, ~O II>>': without (':thln1• t CO lh!i. 

Ue.-.1:~r11, (lqn 
('011~ 
,vurd 

1 :!X;i ~St; ll ll{h·Voll,1J<1• 1'1•\\t•r H111111ly fur Ila ,·ollc, b0-fi0 cyclts . ... . VAT,IJJ. 
\"M,0.\1 1.!Sti ~~G lth.:-h•l'Ollll/;(' l'vll, I' Sup11I)' "''' 2:IO \'Olli', :,0-G0 crclr~ ..... . 
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TYPE 314 

OSCILLOGRAPH - RECORD CAMERA 

Figure I. The Type 314 Oscillogroph-record 
Camera mounled on o Du Monl Colhode-roy 
Oscillograph. 

FUNCTION 

The Type ! I I Oscillo,1tr.1ph-record C.,.rncr,1 1, 

Jes1gncd for both con11nuou, rccord,n,i: and 
smglc-lrarnc expmur~. le 1s qu1lkl> and c.isil)' 
,mJcheJ m ,lll)' ~-mch o,cillo,1tr.1ph, anJ Jcic, 
not 1merlcrc "uh the oslillo.qr.,ph commh. 
F11rthcrmnn:. corrcu u.-nrerinµ .inJ lmu,ing arc 
.1u1om.111call1· JlC<>mpl1~heJ in the mounun,i:, 
.1nd chi: rnmera net.I 11111 nrdinarilr be u~d in 
a ,IJrkcncJ nx,m or with .i cnpoJ ur orher wm
bersomc t-qu1pmenc 

This tamcra fulfills a lun~-M.111J1ng nccJ lor 
a ,1teneral-purposc:. c.isy-co-u,e c.1mcru to ren1r,I 
phen,,mcna from the screen of .1 tathode-ray 
cuhe. In che fields of ell-c:tricrty and electronics, 
phym,, biology. phy,1ologr. mechan1l,, h1dr.1u
lits. ,:l-olo,i:y. anJ actlU\lll>, ro name ., few, in. 
numer .1blc occasions ar1\C where it 1> ncces,.1ry 
to obtain perm.1nenc rcu,rd~ "hich lJn be 
,tud,eJ at convenient umC'S or which mu,c he 
ma,nmined for reference purp<>~l~-

Some phenomc11.1 ,uch JS srnmn,i: d1.ir.1uer-
111ics of morors .in.I tlunrescenc lamp,. munJ 
rcverbc:ra11ons. cylinder pressures 10 en,!;ines. 
etc .. .ire transient 10 n.11urc JnJ occur so r.1piJly 
that visual stuJy is impo,"ble. Sin,!;lc-fr.ime 
exposures may be made of thc,c. Ocher phc
nomen11, such .is welding rnrrcnt,, o,,ill.u,>r 
lrt:qucnq• Jrdr. I inc-vol cage tl11uu.11io11, rnJio
.t<tivc emission. prt..,,urc variari<>n, m~dunit.il 
vibr.11ion. and .1wu;,m.1l retlcuion, ,ill ouur 

• Movin1-:-lilm or singlc-fr,1mc 
recording 

• Mounting on ,1ny 5-inch o~til
lograph provides rnrrecc f<XJI 
disrance anJ d1ws not interfere 
wirh oscillogr.,ph rnnrmls 

• Calibr.ncJ. vanable film speecl 

• Provision fur remote rnncml 

• imult,rnc1.m~ viewing ,rnd rc:
rnrdin1;; 

over rcl.iuvclr Ion>: ume ,nccn .ti, ~o 1h,1t con· 
1inu11} \\OUl<I Ix: lo,r 111 ""ujl uhserv.111011. 
Cominuou,. rnovrn,1,:-h lrn rc-...orJ111>:s .,re l>c~t
suue,I for chc,e s1ud1e~. 

\Vht.:ncvcr d,.,nJ,;in.i;, rcl.iu:,I phcnmncn.1 .uc 
plottcJ ~•muluncou;ly, .1s 1111 .i muluplt:-bc,1m 
c.uhodc-ray iuhc, wnrinuou; rc·«ml,n>, cm1blc-.. 
det1:rm111.1t1on of exact pha.\c .ind .1mplm1Je 
•cl.111onships JI .1II tlllll'S .is no mher me-ans 
coulJ .1crnmplish. Fmm rhe lilm rctorJ, ,llCU· 

r.ue qu.rn11ra11vc ,ii, well .u quuli1a11n• mt:,1!>
urcrnc·nc, 111J) be obrainc-..1. 

DESCRIPTION 
General 

The T ype \ l I me, enhcr s1.1ndard \5-mm. 
mil him or p.1pcr in the form of '\~-mm. per
for,ueJ roll• II 1s c-q111ppcd with ., mrnor drove 
anJ cl<.'l1rn111l 'ip<'l·d omcml for mov,n,i:-fllm rc
corJin.i;. Th,~ conrrol ,s rnlihr.11ed 10 ind,cs 
per minute and in inthe, per St'cond. A ~hur
ter on rhc t.imer.1 1s uscJ ,n making single
frame exposure-<;. It prov1dcs t1cht·r " 11me" or 
bulb" c:xposur~ .1, well a!> spcc:ds up to I / •11)() 

,crnn.l. An interlock pri:vcncs OJ'ICra1ion ol the 
camera m the co1111nuou:,-run pos11u,n unless 
1he shmwr is open. 

The camcr.1 is .1vailable \\1th either an f/2.H 
o. an f/1.~ len,. All orhcr rnndi1ions bcin11: 
~"'1ual, rhe f/1.~ lcn:, "ill reuird writin,1; nu cs 
.1bout •1 cime, ·" f.1..r as are ,,.,",hie wich the 
f/ 2.X ten~. 
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DU MONT CATALOG 

A viewing port in the oprit.il system make<; 
possible simultant-(IUS , 11:\\ m_i: ,mJ r1:rnrding 

"11hout foAArns 1hi- film. 

M oving-Film Recording 
Three general methoJ; m.t)' be useJ 10 ob 

taio movrn~•hlm re<.ordings w11h the Type 

3 l I. The fim utd 11,es the mm ion of the tilm ,1~ 

.1 time-base anJ re.-orJ~ Jlong the lcngrh of rhe 

lilm. T he phenomenon ro l:,e recorded is con

nc'ttcd 10 the osc1llograph ro proJu,e Jeflet:uon 

ac n_i:h1 angk-s 10 the m,mon ol the him. Sin,e 

the him moves ve rcirnlly in fronc of the rnth• 

ode-ray tube. this means that the ~ignal mu,t 

either be connec:ted 10 the horizonral amplifier 

of the oscillograph. or m the verucal ampl1ticr, 

with deflect ion plate connections interchanged 

so that horizontal Jeflecuon is pro,lutcd. On 

many Du Mont oscillo_i:r.iphs. Jeflewon plate 

connections m.1)' be changed by a sir ap and 

rerminal arrnngcmem at the re-Jr w1thou1 re

moving the oscillogrnph from its ,ahinet. On 

01her oscillographs, rhe ~amc rt·wlr c.1n be 
ath1eved by re,•ersing cnnncc,ions inrernaU)', or 
by 101.ltin.11 the cathode-ray tube 90 degrees. It 
is ordinarily preferable to use the wrriml am. 

pl ifier of the oscillograph because of its gre-,uer 

sensitivity and wide-ban,! frt'quency r~pon,e. 

1 lowever. in some cathoclc-ray mcillographs 

where vertic,11 and horizontal ampliliers arc 

identical. there i, no preference. Thi~ method 

is entirely ~.uisfoctory for rclaiively 5low or 

medium-spce<I phenomenJ, sin,e the spec,! 

I 8 8 8 8. 8 8. 8 . • .. •· •· •·If t I I 8 8 I I I I I ff It I 

t • ■■ I It I a I I I I I I I I I I I I I I I I I I I I WI I 

Figure 2. Continuous recording showing typical 

power-line voltage ffuctuotions. Voltoge 

peaks hove been clipped and amplified in 

order that variations may be more clearly 

seen. Motion of the fllm provide d the lime• 

boso #or 1hi1 recording. 

Figure 3. Continuous motion recording of t lorl• 

ing current in a 1ynchronou1 motor unde r 

load. Curre nt is switched from starter wind

ing os motor builds up torque. Timing 

markers ore unnecessary since each tyclo 

represents I / 60 second. Motion of film pro• 

vides l ime boto. 
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T Y- ¥ T -
···•·~···· ····················· · 
Figure 4. Continuous recording mode with Type 

314 Camero lo 1/tow frequency drift of on 

osci/1010,. Successive swoop• o f the oscil

logrop/t ore plotted across tho width of the 

film. Sweep sync/ionized 01 60 cycles per 

second; oscil/01or output is applied 10 modu

lore in,.nsity of the cathode-ray b eom. Fre• 

q uency drill ind/coted by modulolion occur

ring in different portions ol ,weep cycles. 

Figure 5. Continuous recording of biological pro• 

cess showing oction pote ntial of frog's sci

a tic nerve in rosoonse to electrical stimulo• 

lion al a re.oelilion role of 60 !'" r second. 

(Courtesy of Dr. H . Grund#esl, Columbia Med• 

icol Center, New York ). Both oscillograph 

swe ep and film motion were used lo record 

ac,ou the film 

which Ctn he recorded is limitc..l by the him 

speed aoJ resolu111m of rhe tilm. f-requencie, 

up 10 about I 0,000 cycles per second can he 

handlcJ b1 this n.cthod wuh rhe film speed, 
.1vail:1l>k· in the T• pe 1 I •I 

T he second mctho,l utilizes bo1h the oscillo

waph sweep and film mo11on 10 recor,1 c:ich 

successive sweep arnlSs the width of the film. 

\'{11th tlrn. me1hoJ 1hc film nee,! travel ool)' di 

a rntc su Oicienr m separate the sweep~: the 

only limir.11ion on the speed which can he re

cordeJ in this manner is the maximum photo

graphic writioi: speed of the oscillngraph it)clf. 

The third method is useful in phomgraphin_i. 

phenomena which hove frequenc)' component, 

at the bci,:innins much higher than occur 1here

af1er. A single sweep on rhc o~illogmph, con• 

nt'CICd ro move rhe fluorescent spot in the oJme 

direcrion a~ the fi lm motion, mdy be used 10 

sprcdd out the initiJI portion of the ohcnome

non m c-r .1 iueire• leni,:th of film. \X1hen the 

~weep i~ /ini~hed. rhe film morion alone: pro

vides 1he rime-base. 

Single Exposures 

The ,huuer is us<:d for thi, .1pplica11on of rhe 

earner.,. It is normally oper.ue,I manually, but 

remme oper.1rion i~ possible. Film advance after 

smsle exposures i~ JuomplishcJ by .l mJnu~II)' 
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TYPE 314 OSCILLOGR.APH RECORD CAMERA 

-
Fi9ure 6. Front view of Type 314 Comero sltow

in9 the /ens, rite manually operated lever lor 

film advance ofter sin9/e exposures, rite 

1001090 indicator which shows the e xposed 

film len91h, and the push-pull linob on rhe 

side to octuore rhe clutch. 

operate,! lt'vcr provided with an ,idjustuble ~lOp 

~hith can be sec ro advance the film from 1/4 
of a 5t'Jndard ,s mm. frJmc lO double frame 

he11-(ht-approx. S 10 39 mm. H many cxpo

,ures arc ro be m.,de at more or less reJ,lular 

intervals. the film ma)• be driven continuously 

111 lnw spccd b)' using 1hc vari11blc-spc<:<l motor 

Jrivc. 

Film Speed 
The r,uc of film movemcnt is dcccrmint'<I by 

adjustment of the clC<"1ronic concrol unit. Speed 
may be \Jrted over a 60 to I range by means 

of this lDntro l, ond may be read from a cali. 

brated di;il. In addition, a clutch is provided to 

in'>Crt an addicion:il 60 10 I ratio between the 

moror and drivin.iz sprocket. To actuate the 

clu1ch, rhcre is n knob nn rhc side of the 

camera "hich ma1• be shifted wh,le the motor 

is 10 opcr,1tion. Jr is therefore possible 10 in

crease or dccrca.,c film spec,\ almost insrnncanc-

011,I)' ( le<., than 0.0 I second) br a factor of 60. 

Timing Light 
A neon riming lighr in rhc camera mny be 

used to record rimiog-markt·r spors .tloni;: the 

edge of rhe film. rhus providing a permanent 

record of .,crual film speed and ,1 means of 

makini; rime me3~uremenrs on the recorded 

sii:nal. A voltai::c co operate chi~ li~ht ma} be 

cnnnecwd .11 :t pa,r of 11.'rminals on rhc speed 

tontrol unir. Power- line voltage, or almosr nny 

a-c o r in1erm,uen1 source w,ll serve to operate 

chc light. 

Film Length 
The film chamber of the Type 314 takes 

smnJard I 00-foor D:1ylighr Load spools of 3 5-
mm. film, but an 'l,laprer plare will be avJ.ilable 

wh,ch ma)• be anacucd to the camera and which 

will accommoJare a L000,foor '5-mm. him 

mai:J.zine. A foo1Jge indicator on rhe camera 

sho"s rhc number of feet of film which .ire 

e~poscd. 

Mounting 
A periscope nrrnngcment is provided to per

mit mounting rhc rnmern on rop ,) f on oscil

lograph where it does nor interfere with opcra

uon of the contro ls. A rubber ring on the pcri. 

scope fits against the focc of rhc tathode-ray 

rube lO exclude all l1gh1 and .it rhc some rime 

10 provide au1om,11ic ,entering and focus. The 

periscope and mol1nt arrnch to bars, which are 

f,mencd 10 the , ,,1llogrJph by u snap-lock 

arr,mgcmcnt for q111ck installation o r removal. 

Various spJtcrs are providt-d t0 allow for varia• 

tion in 111he loca1i,1n ( with respect lO the rop 

of the cabinet) on dilTercnr oscillogrnphs. An 

Jd1us rablc hl'Jckct •~ provided for proper loc.1-

tion with respect 10 the ruhe fuce. 
Once rhc spacers are in place, and rhc bracket 

adjusted for a particular oscillogl'aph, they may 

be left permanently so that the camera Clln be 

instantly :machcd at any rime. Additional 

mounting kits may be obtained for other oscil

loi:irnphs wirh which the camera is 10 be used. 

Only four small hole« need be drilled in the 

mp of the oscillograph and, bC<"ause of the 

:1djus1mcn1s provided, accurate locnrion is not 

necessary. 
The electronic rnntrol unit is connected 10 

the camera by a cable, and therefore ma)• be 

mounred in any convenient loc-,uion. 

The Tn,e 314 can also be used with a tripod 

or o rhcr moum instead of un ro p of an oscillo

Arnph. For this reason. ~l raised index point is 

provided on the front o f rhe camera from 

which rhe focal ,li~t.mce m:t)' be ml'aSurcd. 

Data Record 
A lucitc d,sc is p rovided upon which d1101 

concerning the recording may be wrinen with 

an ordin:iry pencil. This disc with rhe written 

,lat;i mn)' be snapped on the periscope, illumi

na1eJ. nnJ phorographicall)' recorded by single

f rume exposure just before n continuous record

in.i: is made. Information concerning the re

cording then appears direerly on the film. There 

is no chance 1ha1 it might be misplaced or 

mistakenly conneeted with anorher recording. 
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A switch on ch .! elecrronic control unir pro
vides illumination of the disc. Connections are 
such th3c che rno10r drive will noc oper,lle 
while the disc is illuminate,!. 
Remote Control 

Terminals on the Electronic C:nnrrol Unit 
permit conneccions of th<: motor-control circuit 

u, some exccrnal control circuit for aucomarn 
opcracion of chc camera when desired. A stand, 
.ird clecmcal rdeose for ch<: camera shuuer run 
be obraincJ for remoce electrical opcracion if de
sirL-<l, or for tripping che shuner for single ex
posures by means ()f che phenomenon 10 be 
recorded. 

SPECIFICATIONS 
( ;,.n ~ rt11- ( ~omr~l<•l 1• H.i<St nth1y t•t,n~i~t>o nr 

;rn uun, ,·1111 11101 ,·:,ru,1 1·:1 witl1 IP11!'ta11«l i-;hU\• 
t11r1 l•~ ltwl1·011i(' 1•"1 1t11 ~,u,.,1cl t'u11l11ol I .. H1l. 
l 1tt rhwol1t' c •u,,.,, ,\l uu,n, ~"tll,h1:,;, and n i, ta 
(' 11 rll 1' 11!1 . 

fi'lltu ~ ,u·•·•• VnrlHhh· (J'ntt\ 1 Jnt•h t•, :t.1ion 
hwh,•t< (),•r mi1111l1·. 

111,-quoc u rr C'n9,nc•11 ,•-."'-iiuli(l1• c~~ 110:-uirt•~ llp 
IH tlu11hh ... rr:111H• lt•nJ,tlh ( •outh\unus t\x1m
:-.u1••·~ 111• lo 100 r,1t •l wtlh lulttl"ll:1 1 Hla~H • 
111111·. l ,0110 f1•,·1 wlllt ,,,1,•r1111l t111ti;:1>:hw. 

Ut· t•or,lfuJ:: ' l 'l tu t• \Vlt h 1011.fuut rt,,•l, :!U 
s(•~olHI~ to ~o h(illf'><. \\'Ith 1.0011.r, .. n ,,,,,,i, 
:t-1 /:l rninut,·>< to ~-1 /:I day,c, ·r1111i11µ- mart1~ 
1'(\f'nr<li•rl :1 lon~ Pfl J.tf• <•r 11h11, 

t .t~n ~ nnd " huUt•r--f>O tntn. f'Wdt•t l r / ~.R 
1,,11 .. In H111111x i-,,. 2 ,cfnllt ••f If/ I.ii ,, ... ,. 111,
li•)l1al ). Sht1tt,•r prnvid,1:c ·•ttnw .. •J1' " l~u11-·• 

C...' ntn foa;: ' l 'Yt•(" 
Nn. ~ n . 

... _x11nsn1·1•t-. 111 HHtllllu11 In t.'H l lh 1·aL,•tl !'l)ll.'\'i.l!-i nl 
I ti• 1/ 1110 S'-'t'Htttl. 

Flln, ll •••·n r tJ 1<,•,•,H'tllh~ lH'l'(no.; Uln1 11 
tl~\\11 101.u•aph S\V\'t'l) i~ u:w•I: a l (ll\~ l1•11~ th or 
fi11n lf n ln1 11,1111,1H pn,,·1,1,•~ HWt1,•p. Oxc·U· 
IP~rauh nm~· 11,• vl,1\\'1 1tl whll•• 1·:1111t·r·u 1~ 
1·••t•o1·tllu~. 

U n tu U ••••or1I 1 )H 1 H t•a II lu• ,~1 •t•o1·d1•tl i, t 1 hi' 
h, 1~1 11111111,: ui i 11ul o( l'Hd1 ,•u11 . 

Ph) " l,•n l C haritt'h•r l."'eh•!' - \pprnxl11u ,t1· 
dhu,·lll-liioH:;:; of t

1 tu11cra : 7 1!!'' x!l')\." x JJ 1:.:''; 
Jj; lt•('t rt,nl,• <•on trot: !'," x lfl" x !Pi"; l'11rf• 
~•·np" ntt•I 1\1011111 .\~:,;pnllilr .:. ~. •~" x 1 t Cl->1" x 
21 \::·'. 

,J'\ppl'oXIJ11al1• \\P i,..:.hl Hr ~•a111,•l':t; 1n1, 
Jb."'(.: J•:Jt•t~ ll' tHlh• t 1outn1l, lit', lb.ii .. l'P1'1• 
:-t<'n1w attil ~tuunt. n JI,:,., 

, . .,,,,l•r ~ourt••- TYPt' 311 uJWl'illt.~~ f1•01n 
115 volt IHI\V1· 1· Un,, Ht r,• .. cp1~•lH'Y (If f,U-1.0 
t')'t•lt•X, 110\\'t.•r ('OIHHIHIPliou, 1:Ll w:,tts. 

O t.••,u•rlt ttlon 
C'odt• 
\\'ur,t 

1217 :t1<1 O st•ill<>l(l'afl(H'<'<'"r!l ('an><·r•n, with !/~.~ h •t1~ In l tll()lllt Xu. 2 
~hutt. •1*; I I .i Vf•ll~. ij0-(i0 t·)"<-\f..)~ Y,\I.A!'; 

YALl:V S:pu,1, wilh f /l.fi 1,111~ lu Hana-x N<,. ~t ~hultl'r 

Average Exposure Guide for the Du Mont Type 314 
Oscillograph-Record Camera 

\ V t 'l'II ~'l' \'r10, \U \' P ,\ ' l" l'l•! HX cu, .. ' f'I•~ ~ ~ 1'\a:: \\.'.\\ I•~ l"" \ ' t ' Ll1~~ U\ !-('Hl·:t~, 
,11,~ n 11 ,, , , •r1,;v i..;1•r,· ~ 11:'r ' r • ~a: ~ 

tr.. IC 1•t~ n u t o1nll'-'\: 1,~11 ,u U -'tU U,•, ••• •n ••t-f',- l <t '\llt1t1h•~ 
f" t•r 1,:. I{. 'I' > 1w 1 11!'. f '"111u•r-1uw 1,,tt 'l' t h ~ lf>iif{'d <'x a,o,cun• 
ll"or r..:. IC Su 1u.•r ,~ X. 1 .. 1t,nJ;Tn 1.•h Orfho or J ,huu:.-rn1th ,,nn nnd ~ n -1nu IJC'"\.' t•l o 1wr. u we l/, 

of fht' lfs e.-d t"~ JtoHUrf• ur f\\' O tllnu h r : u .t ••• :,,i f o ••H llfl!"ht•r 

l•~~1•01"111 rr 

011 \lont 0 11o •f1ln - c·n tho d ... - T"u y ;\ (•t ·t>h •.-u • - ~ ••~•o n tlN ~"'•····· 
,:rnph. Ty1u ~ So. ,,~ ...... Iulo: \ o l tu ,-r~ O lu11hrna,ttn ' l ' hnt• vr ,.,.,.,,,,u,•n<·)' 

:,if" tCln ac llulh -·,u,. 
20~-!1 tol ,Pll ,\ I, 11111 r,,+; I 1 lj- ;111,000' 

!!13-A ,, 1,1'1 l.\ 2,110(1 !!.~ 01' l:; :! n,· l 1 ~,- :w.r,110• 
211 5,11'1 I \ 1,r;oo r •. fl l I i,. 311,0tlfll 

247 !ii ' I' 1 1 , \ 3,01111 ~ ' :; 1,1). :10,110(1' 

2 Ii .. \ I 21;a •• , 511!"11.\ 11. ~,Ut) lt: '!1 1:11. ~O.ll tlll' 

21~ ;,,J 1'I 1 \ (.111111 II ½ tlll• I IIU,1)(•0' 

24R-A t ~I,~ - ,\ !d{1'11 \ 12,111111 111 ':.: ijl}. J tlll,01111' 

271 li lll'll.\ l. fiflll I J I.cl• )tll,0 11!1' 

:!7!\-A r,t'!'ll.\ :l, tioo it I 1 --HII 
280 :"dU'l J \ 11,:11111 Jfi ,,, ::t•' 
!!S~ r. t(l'11A l!l ,1100 1,; '• ;1(1• 

2Sl :,l\!'1 1,\ s,01111 flt J:! fiflY 

i&I +2Ga-. \ ;,1:1·1 I.\ 11,111111 Iii ,., r.11 .1 

~s1+2sG r.1u·11 \ 211,000 16 1 I r.u: 

NoTr!s: 
1. •ro tlhtaln np1}roJ::iJ11ale ex1><1snre:-. rnr ulh••r 8t'teeu lYJh~~, u1ultl1)ly h~, the tolh)\Vl11J.;' tn('l(11·n:: 

J•t-:i llnw:-;, P2-» tlnws . P!i-:? ti11ws, t,,j-2 U111l's. 
2. F'or ~tawt•r :-:,vcei, ~l•t•etf:,& thau tho!", .. Kivi·n, llt•1.._•r~iu•t.1 tla"' , •>. pw.t\H' L' 1,rvvorth•tU\tdy. 
3 ~ F'or 100% n1,,cJulnlt:<<l ~111~ w11.vr• ~l\vt'luve. 
4. Ft,r sh<i1•t1•1· :-:,v,·••Ji~ lu,•1', ·11:--•· 1 ti,· t•>.1.;u:,cu1• ,1 1•1 ,~)•ot•tlt •t1Hh•lf. 
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TYPF. 1 IJJ OSCILLOGRAPH RECORD CAM FR A 

Average Single Transient Recording Speeds of Du Mont Cathode-Ray 
Oscillographs with the Du Mont Type 314 Oscillograph-Record Camera 

with f / 2 .8 or f/ 1.5 Lens 

Using E. K. Linagraph Ortho, linagraph Pan and SD-19a Developer- 17 Minutes 

l 1~f)r 1:;;. 1.;:., ~upt•r XX-Dt1\1flln1wd in :-:;1~-- lH .. \, tnaX t11nn11 r,huttn.,rra11hit• w·rltinJ:" ~1)1.-'Ctl~ " · ill 
he ·1µprox 1 /"!. \ht• ,:i\"t.>11 valu••~ . . . 

'1n'\.lmum A••t•,~1- 1 ,1n,f1uu,n Photo,:r-n 1•ht .. \\' rlel n g 

On ' l o td 0 .. ,,11- t;ntnuuc-.ra,~ .-rntlu "' Poh•utlnJ ~ IH''-•1l , \ n,nx. " •Ith I'l l Sil.•r t•c n I 

loa..PT11a1h . 1r nlu • , · .. 11-"1 I l u. a,,• r \ 1 lt'r4uiit't.''ll • 'e nf hu't;,4;/ ,1 i~roM•c 

'I') ,, .. ~ ... l '!b '.'. ,.~ ... i f / ',!.I( r / 1.r. f /'.!.),I, f / Ui, 

20~-H fil.1'1 L\ 1,120 I, 100 0,IIS 0.:1:! tl.!! 11.8 
213-.\ r. J.!' I 1.\ ).11111) :!,UO(I 11.:11 I 1.2r. n.s 3.2 
!!•11 f,,11 '1 J \ 1, 100 1,r,00 11,IIN O.:J~ 11.2 o.x 
217' f,t'l' l 1 .\ t ,r.r.o ll,OUII o.~ :t.2 i.u 8 
:!47 -,\ I :!Ct:t-.. \ 5H l'l 1.\ 1.r,r.11 1 t,!>{j(t 10 ,IO 2r. ?00 
~4l, fi.JI '1 I ,\ 2,000 ~.0011 l.21i ii :?,t, 1 ~.8 
2H-,\ + 2G:l-A r, HPI 1 ,\ ~.IIUO 12,000 11.a r.:, 11 17fi 
27 t r, H l 'I I .\ 1,1100 1,000 II II I 0.11: h , I U. I 
:!jfl •.-\ {WJ'll.\ 1,i;,,o :1,0110 11,IIS 3 ., ll lS 
2~0 r, 11 I' I I ,\ 1,:1110 11.ltllO 11.7 r.:i ,111 lfiU 
~~8 ,dtl'l IA l,?IOU 1:1,u1111 23.li 96 00 240 
~8 l flHJ'll.t-\ 1,()00 ~.01111 14.t 5, :111 144 
t,n + ~r.~-,, r,t:PI 1.A 1,000 11,0110 :sr..1 11:! ~II :lr.O 
~~.l--t-2S~ :;1{1'11.\ 1,1100 2:1,0110 7(1 no 170 OSli 

1. "T'h1 •N,• llHtXiunun photu.,;.r-;q1hle wt'ltiug $ lltlt•clt4 rlr~ r,--r~rs•pft \11 t111• Colt'\..' uf the cnthorl••· 
1·:\.V t uht•, , ,11d an• d1.-•rl11t111 :1:-1 the hight.1st writin,-; :,1;Jh .. •t•cls: of 111 .. 11nor.•~,•4,.•ll l MPol which 
(':Iii ht• ohnt(•~i-:-,l)ht>tl Htul,, ,. lhP giVf'II t.'(ttHlltif,n~ or llC't..'l•l111•:1tln~ pnt .. •utiHI, l)J)l' of 
t•athntlt••ra.r t\lht· e-•1 r1•t•ll, riltn n1al~rhtl :i11el 1u·n,•.-,..:~lhµ 111ut•11(1u1·1, with the TyJil' 31 1 
U~wlllog 1·a nh• l:v,111t'd ( \urn••r:1. 

1"h"• fig-ur,•~ ar,• l,n~('fl 11n a nii11inl\1111 11~ahl,, Ph•llo..: raphh' tl.-u:--Hy of 0.1 ahnv,, UJn1 
toJ{. ,rh~se r,~1'01·,1111~ ~ Jh•1.>(l:-t n,ay ht• oLtuilu•d with 1lll h\.l'l't\.Cl' t•r\lhuth-l'ay fuhe or 
lhe l,\ 111'\ glv,:n (n tllf• lahl••, WlH•n 11:-;ing r n.,..,-:h Hint :-i1,,,•\( :11ul 1,rc,'-·~H:,i-t.>cl in a hh:h 
c111ul~lon-~pf'Pd fl ~v,,lup (•t· H~ inclh,1Hlt1d a Inn t', •rht'rt' at'<' \';n•inui-- ll'-.:huh1uP!i for 
ln(•r~axln~ n1,11 ~ p,,~ .. <J~ an,t a th1 vintl•111 "' n~ t1lU<'l1 ax ::10o'·t• from tJ'u_• rit:"t.ll"t',"' J,.:"IV~n, 
lllit )" h~ ohlalu~d d PlJ Pn<ltni; no lht• rua .• (if llh• ,~1uhod1•-1·ay tuhp nu,I lht_• a-.•1unl prt,-
4,.•1•:-~lHg' Jll'tH~••tlurt-. 

l•'C• t' ftu1th•·r rll'lail~ l'01n•1•rninJ.;' 111:1.slnnam \\'l'ittu~ ~IH·t·dl-¢ u11t1 , •• ,,,n,..ur,, ,h•lt•rrntun
llon. :-4••C- tht> sevliuu un ~c·r~en Chnr:u·l,•1·i~t1,,~. 

2. D elf•~·mh,nUu,, Hf N., /HunuT /<n- N/ou- ,"{1,cnt r1·,01~ff'nt.1.1 ,,,. ,·,,11t1H,u,;o, ,1/otion 1:,•c·o1·,llog 

A~ m<-nt io1w1t u hovt~, t hr• writ i nlo{ ~lh"'(lds I l~t•11l ,v,,u td yit•ld 1'1101 nJ;traph it- re<"ortJ 111,-r 
tlt!n:iill•.,.:-4 u( nhottl U.1 abov~ fog •• \l ~lP\\'eJ' ,vrltin,.: :-CJll_., .. ,1:-.. pt•o1101 tln11nlt-ly hlJ,:her 
den,illJi,,. will il e oululned. llowi,vc•r, hl.'<'IIIISf• nf 111,, fllm ll\li1 utl e a11,1 wide n,ni;" of 
UHtlhlt_-- r,_,t•ordlu~ t1~ ,1~ili..-s, overext•n~ure ,vlll usual\\ Hut l,_. 11l,tnlt1Nl until the wrll
inl,:' SJ1t.•t·d:-:. :11·e Je:,;s 1haf\ 1/10 that or li~tPd vuhies, ,, .. or ,·,1,•11rdin~ wrillu~ :-4'IH.•t•d~ )t:'~!i 

than J/lll th~· liHtXhllun-1. thl.· t!O't,•~tive t"XfJCHn1re 1u:1y h,• tl1•c·1·t:'aNed ,,1 th,•r hy: 
Vt) ,r,.,topphtK dnwu UH' le11s uperun·e 
(I,) turuinf,! tlown the J,rl~htrhtK:-. <·0111rul or th,, ,·nthculfl•r:t)· •t:--wilh•,-:: r:'11h, nr 1>>'('j,roblJ1 

(tt) 11:--itH-!' H t:ln,v,~r s()ttctl, line -..;rnin 111111 ,-. ut·h :is 1•:. t~. f 1a11111n1nt•• X, d 1•V••lc•1>•••.l tu 
n :,.tnntlat•(I dt1\ ~luJ1t_•r xudt u:,., J_J. j'1). 

3. f(,•,wl1ti1•r T,·11ux-1;•11t>t 

Pt'f'l'Pa;.;.c, th•• i•X lh~l'l llr•• pr11pnrtion,tt 1•ty lo th,• r,•1h1l lltu11 1•a1" l1u·1•u:uu- i1hov,0 I p1•r 
St•t•oud. 

iJ. Th•• u1axl11\Ulll pholu~1·n.1lhi,· Wt•lltu.,; 1·:,te8 ~p,will11d ahnv(~ t••• p r•••~ •lflt th(1 llnil\atlon~ 
of th,• lllll'ti(•\l l lll' ('ll1hoch ... ray lUlt11 u~t..' d . at th,· OJ>l-"ralln,-;, voll:1~1•~ 11\·all:thl•" 111 the 
o~l'ilto~r;,ph. Tllt':0-t' fl~Ul'l'S •lo 1101 IR'l'lal11 l(• :lll}' r11J{l\lt'1h'Y Jlrultutl11111i of lht-1 cu-wlllc)• 
~raph nmpHli,•rs :;Ill<"', .. l"!U(1 h :,qwc111.,•nt lun~ 111'4' inclutlt•tl In I h" rt•,-:uJiu~ H!-4t'I llh~l·atJh 
jnSl1'\1(1flnu lllHll\1:11. 
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TYPE 189 MOVABLE TABLE 

DESCRIPTION 

In a laboratory, it is often convenient ro be 
able 10 move instrume,m and orher equip
ment from place to place as a unit without Jis
turbing conncetions :ind without having m con
sume valuable work-bench space. The Type 
189 r\lovable Table fulfills just such a nccJ. 
le is constructed of welded, colJ-rolled steel 
capable of supporcing heavy weights. anJ is 
provided with large. rubber-tired. swivel rusr
ers which move easily and noiselessly along 
rhe floor. 

The large cable top at nandurd work-bench 
height proviJes an :iren of more than 600 
square inchl'S, i<lC'.il for accommodarion of an 
oscillogr:iph. si!lnal generucors. meters. and 
similar instruments. A lower shelf onli• a few 
inches from the floor is 11 handy space for c:ar
rriog :iuxiliary units such as power supplies. 
The bii; drnwer un<leriwarh the top surface 
may be used to store nnd transport cools. rest 
leads . .ind notebooks. 

f 'nCnlo,:- 'r .r ,1e 
.,u. , ... 

SPECIFICATIONS 
l'hysh•nl l"hnrndt•rl><II<'>< - \\' illl h 20- 1 / I 

ii:c·h••~. !1,·11th :Jt- 1/ 1 l1wl1t•~. h••IJ.\'hl :l0-3/4 
i ,wl1t•,-., \\" •·f;.: h l. 7~ I h:--. 

( :o ele , ..,,.,,1 
YE:FRC 

TYPE VP -5 VIBRATION PICK - UP 

DESCRIPTION 
The Type VP-5 is used to transform a me. 

chanical vibmtion into a proporrional elec. 
rrical potencial su irable for producing Jellec
rion on a cathode-ray oscillograph. The poten
tial produced is proportional 10 1he accelera
tion which 1he Pick.up receives when i1 is 

atrnched co n vibra1ing body, :ind is therefore 
proponion.li rn the product of vibration ampli
tude and square of the vibration frequency. Ao 
approximate relation for the resp<>nse, before 
resonance is approached, is given by the ex
pression, V = KAf~. where V is generated po
renrial. K is a cons1anc determined by pick-up 
sensirivi ry, A is 1he amplitude and f is the fre
quency of rhe vibra1ion. 

Ar a given frequency, the amplitude of rhe 
gcnera1ed po1ential is dirt-ctly proportional 10 
the amplitude of motion. and the frequency 
will be the same as chat of the vibra1ion, if 
1he la11er is a simple harmonic morion. If it 
be complex, however. ( noc simple harmonic) 
rhe harmonics will be magnified in a manner 
determined by the response curve of 1he pick
up. 

There are no moving parts 10 actuate the 
crysml. The vibratory motion, which the case 
receives by contact with a vibrntiog body, 
causes the crys1al element co bend because of 
its inenia. Large vibration amplirudes canoo1 
damage the P ick-up; 1he maximum amplitude 
which may be observed is determined by the 
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DU MONT CAT /\LOG 

manner in ,vhid1 tht• pilk•up is applied to th<: 
vibrnung body. 

The T )'pc VP.5 is useful in applic 11ions 
such as dynamic b,danu! ol rOlary Jevices, de. 

tcrmina11on nl v,hr.uion in bctJms .w,I other 
structural member<. ,111.t III itenernl wherever 
vibnuions are to be ,nvest1g,11<:d us1n,1; a cath
ode.ray oscillowaph. 

SPECIFICATIONS 

ltc-s ,,o n ~ •• : Fl't'q\Hl llt'Y ··~~J)On~u :lflJ)l'O"-i
n1nh•ly .sq1H1n·•IU\\ tu 3000 -:y .. •lt·~ J1t-r ~1•t''• 

o,ut 
!'t•1ud1h I• :,: :io r1u~ v<dt:; 11111- O. OOl iuf'h 

UP•t lut\ Ht (1' 4..•tll1cll('Y u( :iOO 1•y11J,•s per stu·• 
fll\{l 

\ lhruHon \ ,hn t•,♦ 1·1wntllc·11l:u· lo ln1•~,· 
1Ht't4 

4 'tHt\lHt-:; 'l 'YtH~ 
~o. , ... 

t ; rl,I lh~1ds(or: ri lllq.:Ohlll~ ( S'1"f'flllllll1•udt1,1) 
Uut1l ut 1,u1n·•• .. .... .._.: , 'apacilhn•: 11.♦111r, 1,r. 

"' 2~ <'.: 0.111115 µ.f. al tll'I'. ltl':<\,.tiv•·: 111 
11Xl01.•~~ t•f JO 1n,1 ~uh1,,!',: 

t•ti,·J!olhm l t.•1u 1rnt1 h ! rl-"Ch·~: J li:tUll'lPt'i :l 
iu,•h,•s: •l••pth, l -1 / ~ \iwl1<•:,: l,•11~ th ut pl •HI, 
"'-•f1 / )\ 1Ju1h1 1R, \\' , h;llt or 11t•y,-;.1:,1 111111 :i1H~H•, 

7 uz.: qu i t :11111 pl'111l, J 1 11);, 

4 ' tH I C 

\ \ o t'tl 

' 'y \1 \ 

TYPE 216 SCALES AND FILTERS 

The Type 2 I 6 Calihrnte.l Scales provide con
venient means for m11ki11,1: hmh rcl:uivc an,I 
quantitative mC'Jsurcments with a rnthodc-r.1y 
oscillogrnph. They arc fnstene,1 in tronc ol the 
t';lthode-ray tubt, s,recn by four cclluloiJ tabs 
which are equally spaced aniun,I rh<:ir circum
ference, and which grip the sides of the tube. 
They ma)• be qui{kly removed when m>t re
quired. 

The T)'pe .!16.A < 3 imh) :rnd Type 216-C 
( 5 inch) arc ot dear celluloid with bh1ck cnli. 
bra11on l ines. Calibration is made 10 x 10 lines 
ro the inch with tenth lines ucccntuarcJ. These 
scales arc supplied a~ scanJanl t;quipmcnt wirh 
mJny Du Monr oscillographs. 

The T ype 2 16-D Scale ( 5 inch J is of clear 
cdluloid wirh a logarithmic dccrcmcnc calibm
tion along one ordinate. It is ust>J principally 
in making measuremenrs on os<"ill.11ory s1•s• 
rems.• 

The T ype 2 16-E Sc.tic t 5 inch J is loi;arith· 
mimlly calil-,ratcJ ulon,i: one o rdin:ne so that 
direct measurement of the Q o f c,sollar<)t)' 
sysrems may be rnude. • 

The Type 216-P Seal.: (5 inch/ is c.1lihr,ll(:d 
from O t0 360 degrees 1n pol.ir coordin,nes. It 
is useful in measuring such quantitie~ 35 raJia
lion panerns from light sourtes or from anten
nae; it is also supplied with the Type 17S-A 
Polar-coordinate lntlicacor. 

The Type 2 16 l'iltcrs are;, 5-indt discs of 
lOloreJ plexiglass designed m tic between tht! 
screen of a La1hoJe-r,1y wbc and any of the 
Calibrdted Scales. They ure extremdy useful, 
for examplt', with tht: P2 nnJ P~ cathode.r.1y 
tubt, screens, which h,we different color lluor• 
cscent anJ phosphoresceni charan~risucs. Tlwre 
the)' provide for visual septtr.uion of initial 
screen excirotic,n from 1hc exciration whi1 h 
remains dut: co persistence charnucri,rits of the 

screen. 
The Type 2 16-G filrt:rs uu r cverything ex. 

ccpt green I ight. 
The Type 2 I 6-H filrers out ,,II C);Cc·pt blue 

li1-:ht. 
T he T ype 216-J tilters uur all li.i:ht other 

than amber. 
The Type 2 l 6-K is 3 green. trans lul't-nt , c,tl<: 

Je,igni:d for use with 5-inch catho,le-rny rnbc,. 
le is calibnued in polar cooruinatc:s and re;1ds 
from O ro 720 degrees io :1 clnck\\'is<: dircrnon. 
The zero degree I inc h unrm.dly 111 1he top of 
the scale. 

• llt"(t .. r t11 1,H ~1 1,ut .. ,,~., il logr:1a,h◄ q•:· :\t :11·.•.1\lu·. 1~11:.. f,q• 11u1 r1 Jnr1,rJ1lHiit,n 4•nnr,.rnln~ 
tho l#n..:, :tt'1 1htllh l>,1 1•1· 11111t• 11I a11cl t/ ~,·:111 1 '1, 

90 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

AC(f_c; "ORY EQUIPMENT 

Cnfnfo,: ·r, ••(' 
So. , ... n ~,,•rla-tlon 

C od<' 
'\\ ord 

112:1 ~I(;.,\ 'l'hrt,,• ... 1n1..lh Cnllh1·:itl-d s,·ah· ....... .......... • •...... . ... YE('YA 
y 1,;('pJ) 

YJ•:c'YH 
n~cn.: 

11~~ !!Hi--t" l•,h•,·-hu-h t'alihrnlt ·rl ~,·uh .. • ... . .. ....... ... .. . ........... . 

11;111 !!lti-1 • F"h·,•-ltu·h llt•t•r,•nu•ut ~1•;d,0 •••• •• •• • • ,. •• • • • •••• • •••• 

11 :1 l :! lti-1•: F1n••llh·h ll ~<·11I,·...... .. . .. ...... .. . . ... . ...... .. ... . 

JU~ ~II). I•' 

1u:1 :! l r,.( ~ 
F'i v,•-lnc•h I "nla r-t•u•)nJ inn t ,~ ~n, IP . . . .. • . • ......... •. ..... 

Vl\•,•-lnd1 (,rPt•n Fill, r . . . . . . . . . • . ....•... , . , ...• . .... 
Yl~CYP 
Y El"Y f,; 
YCl'YI•' 
¥1~1 •, (: JI~ I ~lli-11 ~-1\, •-lnch 11111" Filter .................................. . 

JI 3~, ~ lli-.J Fh•,._I nch .\ mh, r 1•'11 I 1•r •..•. , .. , , ....... • ••.•......• , •• • 

J I ;~ t: ~ 11;. K t'nllhrut.••1. 1u,l:1r c•11i1nlh1a1+•, ~r•·••n-tnt11slu,·,•11t ,-.t•al,•. 

u i:?11• • 1,u•k \\ t .,., • • • , •• • •••••• • • , ••••• • • •• •••• •. Yl•:C-Yll 

TYPE 276 VIEWING HOOD 

This hlad. rubber hood m,1y he =ill' fitted 

10 any c-quipment which uses a 5-inch cathode

ray mbe. 11 improves paucrn con1r.is1 on the 

tube screen hy reducing 11mbient light level. 

and is shaped so th,11 1t can completely shield 

the C)'CS of an observer, proJucin,ll J.Irkened

room condit,ons under an)' circumstances. 

In addition to its u:.e "hercver unfavorable 

ambient light conditions cx1si1. the Type Z-6 

,s also used for vicwin,'t on ;1 carh0Je-r:1y tube 

screen fa,1 ,u,ting spcc.>ds "hich "oultl nor be 

l 'nhtlog 
o. 

J~IO 

'r, ,, .. , _.. 
!!7ti 

vi-,bk with less f.ivorJb le contrast. Overall 

len,11th of the hoo,I 1s lll 1/ 2 imhes. 

Code 
\\ o r<l 

YALJ\l\l 

TYPE 277 MICROPHONE 

This c11•s1al microphone has n high output 

1mped.1nce and ma)' hc directly conncctt.J to the 

input circuits of ca1hoJe-r.1y osc,llo,'traplu. No 

pre-:implihers .ire neu!ss.1ry. It~ response is uni

form in all direu,ons, 11s frequency response 

1hM;1neri\111 ,s u111 torm over the enure auJ,o 

rungc. The Type 277 i~ furnished w11h ., sw1d 

15-1 / 2 indll-5 h,,.h. an,I "ith .1 - -fom len,1,;th 

of "ngle wnduuor, ~h,cl.lc.! output <.ible plus 

conncuor. 

Ir 1s p.uucularl)' useful ",d1 J c,11ho..-le-r.iy 

osc,llogrnph in arnusri1.1I 1nv<·,t igauons, noise 

stud>, for demon,tra11011 purpo!.es, .tnd wher -

ever else 1c is nt-<.c~S.H) to tr Jnslate acoustic 

inro clcoricJI cncr,1111 • 

SPECIFICATIONS 

Out1t11 t l uqtc•tlnut·r: t:1~t•;tt, r lhau "'••IU,UflO 

t,hnu-c 

Uut1tnl 1_.,•,·t•lt \t 10011 t•~••h•s. O.O!i tlh. 

l•t'I••\\ I \oil 1u r l,ar t rf1•t•l1\,• fllJIHI pt"t>s-

.\t 101111 n ,·Its, :11 .1; nlllllvnl(R for 10-hur 

N1t1Jlltl ,,r,•:--~urt· 

l1'r•••• n •• .. •·, ll•·t-11•011~••t l•nl(nnn up lo 10,

ooo •·y••h•x Pl'I' sc•t•ot11l 

Uln•ctluuul H,• ... 1uln ... 1• 1 L'i11·11lar at audio 

rn1 t f l11•1H•I,·~ 

\\ <'l!"h II I ; S I h~. I I 11,•l 111II 111-:' ><I :11ul) 
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Cntulu~ •r, 1•c Cod~ 
.~o. .No. Ve"crl1Jtfon ,, ord 
I ~12 Z77 J\1lcropho11c ...• ..•. ................ , . , ........ , •. , , , • , , •• , YAL.\() 

TYPE 283 CONSTANT-VOLTAGE TRANSFORMER 

A consrom -volcagc rransformer is recom• 
menJcJ whenevt:r cathoJe-ray equipment musr 
be operaced from power lines where large volt
age vnriations ma)• interfere wi1h performance. 

Cntnlo~ 
No. 

12H 
... 

Suln C-V Tr:insfnrmrr 

Most Du Mont os,i lloi;raphs arc designed m 
perform satisfactorily on lines with as much 
as ± 101, volrage variarion, but greater flum1• 
:1tions may produce Jcpositioning o{ the par
rem and objectionable modulation of beam 
inren~ity. 

The Type 28., is designed for openuion 
from a 60-cyclc, single-phu~e power source. Ir 
delivers a con mine seconJary potential of 115 
rms volts for input v.uiacions between 95 und 
125 rms volts. Maximum output rating is 250 
volt-amperes. Overall dimensions are I 1- 1 /2" 
Jeprh by 6-15/16" height x 6-5/ 16" width; 
shipping weighc is 30 lbs. 

Cod" 
,vord 

YALAQ 

TYPE 2088 PROJECTION LENS 

DESCRIPTION 

• Projec-rion of p:merns from 
carhode-r:iy rube screens 

• I mage sizes up ro 12 feer 
squnre 

• Quickly arr.1ched ro or removed 
from Du Mom equipment 

FUNCTION 

The Type 2088 Projc-tion Lens is ,lesigned 
for the primary purpose of projecting pac
cerns from cochoJe-ray rube screens. In this 
capaciry, ic is inv.1luable for lecrure and demon
strations co large groups. It is intended co be 
used in conjunction with rhe Type 5RP-A 
Carhode-my Tube, since this tube alone is capa• 
ble of the light oucpur suitable for projection. 
All D u Mone equipment utilizing the Type 
5RP-A is designed so chat the Projection Lens 
may be easily attached. 
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DESCRIPTION 
General 

Ti•pe 2088 is a two-element, symmetrical, 
objective lens with a relative npcrture of 1/3.3 
und focal length of .., . 7 incht-s. Ir can project 
an area up co 3 inches by 3 ind1es from a 
cachode-nt)' tube screen co Ji~umces beyond 8 
feer, producing a projected are-.1 approximately 
12 feet square. Axial lighr mrnsmission of the 
lens is about 85%. 

l ens Mounting 
Four threaded holes arc provided in the 

hone panel of Du Mont insrrumcnts which ore 
designed or adapred co accommodate the Type 
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ACCESSORY EQUJPMENT 

5RP-A Tube and che Type 2088 Projeccion 
Lens. f our screws are supplied wich the Lens 
10 secure it in proper position in front of the 
cathode.ray rube. 

Focus Ad justment 
A sliding focus knob on che barrel of the 

Lens permits convenicnc, precise focusing once 
the osci llograph and chc projection screen are 
set up. The pauern on che cathode.ray cube 
may be electrically focused by adjusting the 
oscillograph comrols while looking through 
the Lens. 

Cutnlo~ 
No. 

1249 

'l'y 1•e 
No. 

2088 Projection Lens 

NOTE 
The image on the projection screen is re

versed with respect co rhe pattern as viewed 
directly on the cathode-ray tube. It may be 
necessary, when non-symmetrical patterns arc 
projected, 10 reverse the image by reversing 
the deflection place leads on the oscillograph. 
If a reflective type of projection screen is used, 
ic is only necessary co transpose che verrical de
flection place leads; if a transmissive screen is 
used, ic is necessary co transpose both secs of 
leads. 

FINE FOCUS 
SLOT 

FOCUSING KN OB 

Oe,wrl Jtf Io n 

COARSE FOCUS 
ADJUSTMENTS 

Code 
"\Vor d 

YALBY 
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DU J\IONT C.i\TAl.(Xj 

TYPE 2501 BEZEL 

The Ti•pc 2501 13c,cl is iniendeJ for mounr

,n~ on .1 p.nd in fronr of ,Ill)' 5-imh t.11ho,k

r.1y 1ube. h s prmruJon/.\ f!Jn,1:c is dt·\1~ncJ tu 

Jccommt><.l.11e rhe T1 pc T 1-A C,1mera. Mouni

in,ll hole, are <pau·d sn 1har 1hc Type 25U I and 

1he Type 201-lH Projc-.1ion Lt·n\ are ini<:rchange

.1ble on 1he panel. 
The lkzel is formed from sheet il(l11 .incl has 

, ~utn l u g •a,, 1•t-

:i Jurablc, dull black finish. The maximum 

11v1:rall diame1cr is 6-<,/8 inches; prorrusion 

fr,,m 1he ,,anel 1s 1-3/ 16 inches. 

The Type 250 I is supplied th s1anJarJ 

equipmen1 on Du Mone Types 250, 250-11, 

256-D. 275-A, z-'9. 2S0, 181, anJ 288 Ca1h-

1.Je-rnr Osullo/.\r'1phs. Ir t\ al\O ~upplieJ "i1h 

rhe Type .r 1-A C.unera. 

~o. ~o. 
l:!1;:; :!:'iOl 

Ut·.Ht"rl 1H Ion 

\lnu11t111._: H.-'l,1 tlol 'r) tll :!i}-\) .. 

Code
"ord 

y .\L.\ 1' 

TYPE 2502 MAGNETIC SHIELD 

This Shield is dc,ignc:d lnr u~c "i1h 1he 

Type 5RP-A sc:ries of carhoJe-ray rnbes. le 1s 

f.1lmca1ed fr.,m mu-m<:1.11, .1 m.ucrial which has 

most exccllenr 1m11-:m,dc propercit'> Ir com-

plt·rely shields the rube from 1hc: etlet·ts of 
, trai• mJgnetic lield,. anJ it .illo"'s :1ccess 10 1hc: 

rl'rm,nJI, on 1hc sides of the Type 5RP-A. 

◄ 'n e nlo,:; ' I '> t•e ,,... , ... , ........ , 1,,1 10 11 

TYPE 2503 MAGNETIC SHIELD 

Sim,l.11 10 1hc 1\pe 250.2 bur tle\1~neJ ro 
ti1 the Ti•pc 5 P- ~eries of t,11huJc•rJ)' 1uht.~. 

( ' 11tt1loit 'l'> 11P 
,... ,o. lh--J1J4•rl1,tfuu 

I ~~3 :!~,11:1 ,\tu .. 111t•lal ~hi. Id lnr ·,--~ pt ii:41'- ,~nth,ul,••l:t) Tuln-"- ••• 

...... ., 
" ord 

C ode 
,vnrd 

, ,\lJhl 

TYPE 2504 STEP-DOWN TRANSFORMER 

This 1ranslormer 1, des1gneJ 10 operate lrom 

50-60 cycle, sm,i:lc-phJS<.', 2 ,0-volr po"er. 11 

deliver~ 115 voh, Jnd h,h .i maximum outplll 

raring of 250 v,,k.1mpercs. There i~ ., IJOWCl 

wrd and plu~ tor making rhe 230-volt connec-

1100; I I~ voh ou1pu1 is available from a sranJ 

.1r.l re<c:ptade on 1he case. 

( "uhtfo,;: 1 '_, 1u• , ... , ... 
1,1~ I ~~It I 

.... ,. .. , ... , ... ,. 
,;!',fi \,t Sit II 1111 \\ H "1'1:1 11 (1,rntt•I 

t 'o•h ~ 
\\ nrtl 

' \ 1,111' 

TYPE 2505 STEP-DOWN TRANSFORMER 

t 'u1nlu,:- 'l '.) IH" 
,o. , ... 

Tiu, i, ,imil.ir 10 the Type 2'So.1 exrcp1 thJt 

11 ha~ J nux1mum ou1put ratin,i; of 1000 ,uh. 

,1mpt,res. 

lh•,-\0 rht1luu 

1mm ,u St• 11 dt1\\ 11 'l'tuu r1,r1111 1 

eudt• 
\\ ••rtl 

\ ,\l.ll(J 

wigfi
Stolen 2 Line Transparent
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ACC.:E~SOll Y EQU IPMENT 

TYPE 2511 SPARE MOUNTING KIT 

Cnhtlu~ '1'> 1••·• 
~o. ,.'\'o. 

This Kie, whilh is co be useJ in conjunction 
with the Typt: 314 Oscillograph-record Cnm
era. rnnsi~cs of spacin).! bars, spacers, nnJ the 
hardware for fastening these to che mp of any 
5-inch tathode-ray oscillograph. h is advisable 
m perm.inendy inm,11 one of these Mou111ing 
Kits on each oscillograph with which the Cam
era is to be used so that it may be quickly 
a11ached at any cime. One sec of spacing bars 
,tnd spacers nre furnished with chc Type 31 -1. 

( 'ode 
Word 

J:171 ~;,1 I :,-;tmt·,, i\1011111111~ 1,u tnr 'l',r1H• :t 1,1 n:-willoJ.:.rHph•rt~,•or1I ,·1u11• 
•·l':t • . . .. . .. .. .. .. .. . . • • • .. . • . . • . . . .. • • .. .. . . . . • . . .. .. • Y.\T,TIA 

TYPE 2512 MOTOR DRIVEN PROCESSING UNIT 

This Unit consists ol rwo ~pools which will 
accommoJ11ce up co I OU-feet of 35 mm lilm, a 
scecl tank into which the spools tic, and a 
small. synchronous.indunor driving-motor. The 
spools and driving gear are artached to the 
rank wvcr-plare, but the spools are e-.isiJy re
move,! for loading and unloading of the film. 
Developer solution may he aJdeJ to the rank 
o r poured out through .1 solu tion spou: without 
removing the rnver-plate, which is helJ in place 
by spring-type damps. The solution spout is 
light-baffied so chat no light can enter the tank. 
The driving motor is placed on top of the 
cover plate. It rurns the spools at a steady rnte 
umil the film is wound complc1ely upon one of 
them. at which time it nummatically reverses 
direction to rewinJ the film on the other reel. 
A time of approximately I minute is r,'quired 
10 wind I 00-feec of film from one spool co the 
other. The ,pools can be cranked by hand ii 
the motor drive is not uscJ. 

l 'utulog 'r .) IH" 
;\o. ,u. 

I :n2 :!rd:! ,.\)11\.•11·•,ll"J\t.:'ll 1'l'VCC$:S-III~ l'ull r,,r a;, 111111; r'ol' t1pt•ralittH 

fl'(IIH I lr1 ,,dtM, i,0-GU l'Yl'h•.s . . • . . .. . . . . . . . . . . . . . . . . . . . . . . Y .\l,1--113 
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DU MO 'l <.ATALOG 

TYPE 2513 STAINLESS STEEL TANK 

t ·ncnlo,: 'I '> , • .., 

Th,s Tank ,, for UM: with the Motor•driven 

Prcx.emn,11 Unit, and •s ,imilar 10 the one sup

plieJ w11h the Unit ex,epc chac it has no solu• 

111m spout. 

I o d c-

,:\o, , ... 1Je1"Cc· rl1ttlo11 ,, ord 

1 :Ii I ~r, 1 :l J•:~1 rn :-:1.111111•,H· .. ••·••I 'rank, pin In, 11 ith<111t solullon HJJOlll 

fur \Isl .. \\Ith 'ryp,· :,!;d:! t•1·c:H·,•Hsl 11g. Unit ....... , .......... YAl"III•: 

TYPE 2514 PORTABLE DRYING RACK 

Tl11s ,s an .,11.mec.il r.,d .. "hilh \\Ill hol.! up 

to 200 fcec of ,s mm him. A motor drive 

turns the R.ick ,lowly, moving the film past a 

hea11ng unit rnns•scing nl four infrJ.red lamps. 

A film squeegee •s provided 10 remove exec,, 

moisture from the tilm .1\ 11 is wounJ onto the 

r.uk Oamp, on the RJck hold rhe ends of 

the him in pl,tle. A rc•\\lnding ,1><x>I •s also 

provided for winding rhc him from rhe ra,k 

aher Jrying i, tomplerc. 

The Type 25 I I m.11 he lolJeJ up "hen 11 •s 

to be transporrcJ or ,~ not in u,e. A c,1rry1n,1; 

lase •s turni,hcJ with II tor th•, purpo,c. 

taculuar ·r , ,,.., ('od <' 

~0-

1375 

, ... u.,,..,,lpl l 0 11 \\ ord 

l 'u1•1ahlt• I,,·~ t11-.:, H:il'k, 111otur•flrlv,~11: fnr 01>•.'ralion trntn 

I, ~. \olll', r,11.1;0 cy,·l(•H .. .. . .. . .. .. .. .. .. .. .. .. . . . .. YAl,IJF 
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DU MONT 
CATHODE-RAY 

T U BES 

GENERA L INFORMATION 

CHOICE OF TUBES FOR 
CERTAIN APPLICATIONS 

SCREEN PHOSPHOR DESIGNATIONS 

V ISUAL OBSERVATION OF PATTERN 

PHOTOGRAPHIC RECORD ING OF T RACES 

GR ID CHARACTERISTICS 

OPERA TJNG NOTES 

USE OF CHARACTERISTIC SHEETS 

INSTALLATION NOTES 

TELEVl ' lON PICTURE TUBES 
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CATHODE-RAY TUBES 
INTRODUCTION 

The cathode.ray rube, ., two Jimcnsionul in• 

Jicaring Jev,ce capable of plotting one quan

til)• as a funcuon of another anJ free from iner

cia effects. has hecomc a most important instru

ment by means of which electrical phcnomcn11 

may be observe,! and me-.isurcd. As used in the 

c:thode-ray i»ullograph. 11 is of immeasur.ible 

v,,luc to en,i:,neers ,ind technicians since 11 

makes possible instantonl'<>US observmion of the 

variations of 1>ne phenomena with respect to 

another. In adJi1ion 10 oscillographic .ipplica

r,on,, the cMhode-r.1y tube ht1$ become the 

medium for reproduetinn of telcvi,ion pictures, 

rhe ~~encial inJicatin_i: device in r.1Jur, and rhe 

inJicator in innumer.ible mher appl,c::tions. 

The c.uhode-r.,y tube is not .,~ new a dcvi,c 

a, m,ght be supposed from its incr_-aseJ me in 

recent years. In foct. the first Jev,ce in which 

an cltctron stream in .1 se-.iJed tube was focu<1eJ 

on " Auorescent screen m produce tt movable 

fluorescent spor was built by Dr.iun in 1119". 

The 1ncroduc1ion of the hot c:uhode in 1905, 

the applicarion of g;is focusin,I( ( now genernll)' 

~bandoned) . improvements in rnrhode desiJ.(n, 

the u,e of a ne.l(arive iriJ, gener-Jl improve

ment in the "ek'Ctron gun··, imprcvement< in 

the fluorescent screen. and the development ol 

su11Jhle auxili..iry ci rcuits. gradually brou,llht 

,i..,. r4rhn,i,..rnv tube to irs present form. 

MODERN CATHODE- RAY 

TU BES 
An oudinc drawin,I( of a modern high-vacuum 

electrosraric focus .inJ deAection cathode-ray 

ruhc is sho" n in Figure I. A hc:irer element 

( l) mounted wirhin u carho<le sleeve ( 3) 
opcrJtes to he,ll the oxiJe co.mng on rhe end 

of rhis sleeve .1nd c.iuse cfeetron emission. The 

e!ccrric field produced bl' the control elec.trode 

or wiJ ( 4), and chc pre:iccclcraring ek'Ctrodc 

( connected internally to the accelerating elcc

rroJc l { 5) a•ts ro .Ira,, rhc electrons cmiued 

from rhc carhode into ,l narrow lx.'nm havin,i; a 

minimum cmss-sernon in the viciniry o f che 

1-1rid 
from rh,~ poinc rhc electron beam diverges 

until it rc-.ichc, the rc,i;,on o( the focusin,i; elec. 

rrodc (6) where the electric f,elJs set up by 

the combination of the end of rhe preaccel

cr.uin.i: efeurode, the focusing elcuroJe, unJ 

the 11ccelernrin1-1 e leurodc cause the he,1m 10 

converge ~o char when it rc-.ichcs rhe lluores

cenr screen ( I () ir ag..iin has ,1 minimum noss

Sl'Ction. Thi~ .inion is anruo,i;ous ro rhe Jltion 

of optical lcmes on li,11ht, and it muy be soiJ 

1h.11 rhe minimum beam crm,-~ection in the 

viun111· of rhe .arid i, focuscJ onto the screen 

hi• the electron lcn~ formed hy rhe fields he
rween rhe focusinA eleuroJe .mJ the preac

celerarin,it and .icceleratin~ elt'CtroJrs. 

Fi9 11re I. An example ol a cathode-ray l11be with ele<1,01101ic focusing and deflection 

,. Bose 10. Conductive Coaling 

2 , Healer ( connected internally lo A .} 

3 . Cotl,ade II. /n lensiller Gap 

4 , Control Electrode Grid (GJ 12. /nlensille, Electrode (A_1/ 

5. Pre-occeleroliny Eledrode 13. A, Terminal 

/ connected inlernolly to A ,) 14. Fluorescenl 5crl'en 

6. foc111in9 Electrode ( A 1) 15. Geller 

1. Accelerating Electrode ( A i i 16. Ceramic G11n Supports 

8. Oe/lection Plore Pair (OJD1/ 11. Mo11nt Support Spider 

9. Oe/leclion Plato Pair (0 10 ,) 18. Oelloct ion Plalr, Str11cl11re Support 

99 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

DU MONT CATALOG 

The concrnl electrode is orJinurily operated 
m a negative porencial with rt-speer ro the cath• 
o<le, and the beam current ( .ind therefore the 
brightness of the ~pot) is varied by varying 
this bias potential. This potential difference is 
of 1hc order of 50 voltS. The focusing electrode 
usually operates at a lower voltuge than the 
accelerating ele.:trode, and it is by variation 
of this focusing ek>errode volmge ( which is 
usually about 500 volts for ,WOO volts uccel
er,11in.i; porential ) chat rhe spot is properly 
focused on the screen. The enrire beam form
ing srruccure is known as 1he "dcc1ro,:i gun." 

After leaving 1hc gun. the electron beam 
passes between 1he plates of the de0ection
pla1e pair ( 8) and then between the plates of 
the pair ( 9) , A potential difference applied 
hc1wc1:n 1ht> pl:m,s of 1he pair ( 8) produces 
an elenric field which dellecrs 1hc electron 
he:im in a direction perpendicular to the plane 
of rhose plates. S,milarly. a po1en1ial applied 
he1ween the plates of pair (9) results in de
tlection of the beam in a direction prrnluced by 
plate pair ( 8). Thus it is possible to rnmrol 

the position of the spot on the screen by two 
potentials applied to the cwo sets of deflection 
plates. 

The intensifier electrode ( 12 ) , a Du Mont 
development, is operated at a higher vohage 
rhan the accelerating electrode. This intensifier 
electrode serves to fu nher accelerate the elec• 
irons in rhe beam subsequent 10 deflection. 
T he deflection sensitivity of the beam v:1.1ies 
inversely with the po1ential applied 10 the 
:1ccelemtiog electrode, which potential, me-.is
ured from cathode, determines the velocity of 
electrons in the deflection-plate region. H ow
ever, the brilliance of the fluorescent uace pro
duced by rhe electron bc:1m increases with in
crease in accelerating potential. A compromise 
must therefore be made between brilliance and 
Jeflection sensicivicy. \"v'ith the intensifier-type 
cathode-ray tube, the necessiry for compromise 
is greatly reduced, since the beam may be de, 
fleeted at a low accelerating electrode potential 
and rhen further accelerated after deJlecrion by 
a higher potential applied to the intensifier 
electrode. 

figure 2 . An example ol a cathode-ray tube wit/, magnetic focu,ing and deflection 

I. Bose 
2. Control Electrode (G 1 ) 

3 . Screen Grid (G : ) 

4 . Accele rating Electrode (A) 
S. Focvsing Coil 
6 . De flection Yoh 

7 , Anode Conductive Coaling 
8 . Anode Terminal 
9. Fluorescent Scre en 

10. Ceromic Gun Support 
I l . Mount Support Spider 
I 2. Geller 
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CATHODE-RAY TU£\E$ 

1t wall l>c nmeJ thar ,n the ca1hodc-r.1y rnbc 
1u~t d~cnhcJ, r0<.usmg anJ Jellccuon of the 
beam arc borh accompl1shcd by cleurosrauc 

nclJ,. Ir n .1lso poss,ble 10 use magncoc hel,ls 

for e11her l1X.u,111g or detlec1ion or both. 

An outline Jraw,ng of a typic.il m.igneoc 

IO(US and Jctlecuon carhoJe-ray tube 1s shown 

an I 1gure 2. As an the case of the ek·urosrauc 

cu~, a hearer element mourm:J w11han .1 

l,1moJe sleeve oper.11es ro he.it the ox1<lc 

loatang on the end of 1h1s sleeve anJ cause 

cleuron em1ss1on. As III the c~ ol the elec
rro,tauc tube, electrons emitted from the c:arh

o.Je are drawn 1mo .l n.1rrow beam havin,!; a 

minimum uos,,,st'(:1ion i11 the vic10111• or the 

,omrol eleurudc ( 2 J. the beam J,ver~<:s after 

lc.lVang 1he uo~s-over llnd, conrinuing co 
diverge pa~~l-~ throui;h the screen gnJ l3) 
which is oper.ucd a t .1 hXl--..1 pos1m e potrnt,al 

( usu.illy about 250 volts), .md rhen p~ses 

through the .iC\.eleratang l'lt•ctrode ( l J which 

~cceler-.11es die electron) w their final velodt)'. 

The beam conri nues 10 diverge ( though 11 1s 

m.ide somewhat less divergent m pass,ng 

through rhc clecrrosmric fielJ between rhe 

screen grad and accelera1ang electrode) unu l 11 

reaches the axial magnc1ic field produ1.ed by 

the focus,ng toil ( 5 J. This magnCtal bclJ 
acts on the bc,im, in a m.inucr analagous to rhe 

acuoa or a lens on a ltghr beJm (insofar.is rhc 

final result 1s ,oocerncd). tn cause the beam 

10 converge after leaving the magne11c liclJ, 

and arrive 01 1he screen wuh a m1111mum cross

~1.'Ction. 

Arter p.1S)1ni:: 1hrough the focus111g coil, the 

h1.•.1m pas,es 1hrough the ,lcflc<.twn yol..c ( r, ). 
which coniains two p.11r, of coils 1ha1 procluce 

1wo mu1ually perpendirnl.1r magnetic fields, 

hoth of wl11ch are per!X'n1l1cubr 10 the beam. 
t.ich uf these fields delleccs thl.' beam 1n ,1 

J1rect1on perpendicular 10 •h l,nes of flux by 

on amoun1 which varies wi1h the field intc.n• 

s11y, the inten~ity in 1urn heing varied by the 

current Rowing through 1he corrcsponJing coil 

pair. Thus, rhe ~iiion of 1he spot on the 

screen can be c:onrrolle<l hy me.1ns of l\\ll cur. 

rents applied to the cwo puirs of detleuion 

coils. 

It will be noted 1ha1 the: paniculJr magnc1ic 

tube described. whid1 is 11•p1cal or mmr 1.om• 

mcrcial magneuc: types, ,lifkrs from rhe elec-

1ros1Mic rube previously described. in that 1he 

role played by the prcaccelerating elccirocle in 

the electrmrnric: rube, insofar as 1he formation 

of the be.Im in the v,cin, ry or rhc grid .ind 

crossover is conctrned, i~ played by a screen 

i:;ritl ( , ) wh1d1 is connecrcd m a fixeJ pos1t1vc 

p<>tenual. The use of such a separntcl y con-

neued ~<..rccn graJ, 1hc po1ential of which mu 

be 11e1J const.1111 rt'.!:,mtlcs, ut the l'l<llcnu.,I 

.1ppl1e..t to the .iuder .. 1111~ cleurode, h.is me 

JUvan1ag.: ot m.ii..1ng 11 p0)>1ble to oper.itc the 

tulle over ., wide rnni;c ,,1 ., .. 1.elcrnung po1cn-

11ul, .Jepend1ng upou the rt .. '<ju1rcmc111., ul rhc 

.ipphcauon, \\ 11hout sre.111) ,h.111g1ng 1hc gr,J 

rnntrol lh.u.&ucnsut uf rhc tulx. 

OIiier t)·pe, of gun ,1ru,rur1.·s .ire pos,1blc. 

j\l.ill} el«uo,mui. ltli.US tuhe, h.ive only J 1,;11J, 

.i lun.i; tocusing cleuro<le, ,111,I .111 ac1.elc:r.,11ng 

elt,trode. f r, lnlS lJSC 1hc fo1.u,1n1, tx,ur, ,IS .l 

rcsulr ot the hl'IJ hc1,u-en ltKusini; clt:c.troJe 

.inJ .ictclcr.11,ni.; clet1r1.xk. M.;is11ct1l l.xus 

tube, h,1ve !"'en m.1Je w11h unly J umrrol ~ro,I 
and ,11i.ell•r:11,ng eleclrodc. 111 svme mJ1,nct1i. 

tuh<,,, the aneler.iting eleluode h.1~ 1.on,,s1cd 

merely of .1 londu .. ti\e w.mng 011 1hc gh1s, 

nelk or rhc rube. 
/\, previou,1) mcntionc:J, 1! i> po,~1hlc to 

us<: electrostatll locus an.J 1n,1g11eu1. .Jcllel11u11 

J\l.1gnetil lotu, is not u~ed co any cx1eut w11h 

elec1rost.111c .telk'<.tion, het:ause ic would be 
vcr) 1nconvenacnt 1<.1 lenwr rhc be.Im lx·cween 

the dellec:11011 plotcs. 

El<."<tro~rnril detleawn ,i11hodc-ray rubes ore 

1m·d 1n pr,1uil.,lly ,111 osullo~mphic .1pplka-

11ons .mJ III most other .,ppliclltions where 

o[>cr Jlll>ll over .1 w1d1. r.rnge ot ddkc. I ,on fre

quenc1C$ is ,tcte,~.ir)' The u~ ot decrrosrauc 

detleuion •~ .1,lv.1111:,gcous 111 ,u(h .ipplalJt1ons 

lx,c:1usc it is much mmc pr:1llll,1hl<' to pro>Jucc 

Jctlccung volrni.;c~ over w,.te ranges uf tre-

4uenc1es. than 10 produet· JC'lk""<ting ,urrent, 

m•er w1Je rnngc, of frl,quenc1es in rhe mJuc

uvc corcuits prc~cntcd by detlcuing coals. M.ig

lll'Ctl dcllcction is adva111ai.;cous where 1he Jc

tlt:<.tion lrequc:ncacs ,1re tixeJ. anJ maximum 

inrensH)'. m1n1mum rube length, and m,mmurn 

,lmonion of rhe spoc :I.) .1 re,ulc of dctk•1.1io11 

.ire Jc.,red. ~l.iAneu<.. focus has the aJv.intol!(c, 

in maAneric Jdlcction tuhes, of sirnplif~ing 

rnhe construciion for appli,.11ions when high 

!'learn currents are required I as in rclcvlSlon 

p1t1ure rubes I . Clt'<.trosuut foe.us ha.~ 1he ad• 

v:1nr.1ge. in m.ignet,c dctleuion ruhes, nf 1m
po,ing less smngen1 high vvlrnge power ,up• 

ply regulation rcq111rcmc1m, ari,1 of simplifying 

the external equipmtnl by eliminating ,he need 

lor the rOlusing tool ",rh its <.entering .1d1u,1• 

mcncs, er.;. The power ~upply rcgul.uion ,locs 
not need to be JS good bec,1usc, hy uh1a1n,n,11, 

the foe.using clcurode volwge from n hlecder 

auoss 1he JClclcr-.11ing voltJ~e power supply, 

the focusing el«troJc voh.1ge will vary in pro

porrion to thl' accelern.1ing \'olrage, ,ind the 

rnhc will thcrcfvre no, go 0111 of focus .f the 

anderating voltni.;c v11rics ~liµhtly 
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CONSIDERATIONS INVOLVED IN THE CHOICE AND USE OF 

CATHODE - RAY TUBES FOR OSCILLOGRAPH 

AND SPECIAL APPLICATIONS 

In lhoosing .1 ,a1hoJl~r.1y iube for Jny p.u
riwl.u application. po1nr~ which shoulJ be ton• 
,1dcrcJ are the !)'pc uf screen co be used, ,he 
operJ1111g pClrenual~ wh1lh <.In be supplieJ 
convcnic111ly or cconomaa.lly, the ,pot ,,:ze and 
tnten,uy rl-qu1r,-.I, the dclleluo,1 scnsiuviry rc
qu,rt•J, .111.t rh,· 1mponJ11ce uf .Jcllettton-plarc 
or i.rid t,tpJc11,1ntc. Some o( thc,c f.tltors are 
inrcrdepcnJl.'nt, .tnd comprom,sc, 1nu~1 usually 
be maJe. 

Operating Potentials, Spot Size, Inten
sity, Deflection Sensitivity 

In most appl1l.11i,in~. hi~h tlcllettir,n scm1-
II\II)'. high inrenstcy, mall spm.size, JnJ 1111111-
mum n1x:r.11mi. pmcn1111I, 11rc desirable. Smee 
thcr,· .ire se\·erJI cnnfhurn11 fotmrs involved, 
,om1uom1sc 1s u~uall)• 11elc~,a1y. In general, 
rnten:.iry Jnd spot ,ri<' 11\U\I he wns,JereJ co
gether With a given rube, rhc spm size Jc
lfl':lk'S JnJ brilliance 1mpmvc\ wirh incre-Jsing 
.iClelcrn,ini; vohJi-c, bur chc dcfkcrion sensi
riv,ry dctn:ast·) hmhermore, 111,1,:h .1uder,1tmi; 
volc.igcs .tre 1n rhem<,elv<:s undesirJblc from the 
~cJndpoinc of c,011omy JnJ s1mplit11y 111 cqu1p
ml'11t. The p.trt,cubr .ipplication ",II, thecc
forc. Jetcrm,ne the cube to be o~cJ ,rnJ che 
wnJ11ions o( i .• or,er.uion. \'Vht>rc m.1ximum 

inrcmsiry anJ m101mum ,poc si:u, arc mosc ,m 
pormnc, high aclC:lcraung voltages arc inJi<a11.•,I 
Where maximum Jetleuion sensiriviry ,, tire 
mo" ,mporcanc rcqu,rcmeoc, lower ;ucclcraung 
pocrnuals should be U\cd. For applicauon~ 
whc,re " maximum Jellet11on scns1uvfry and ,t 
mJx1mum brilliance are required, 1orensihcr-
1ypc l,t1h0<.lc-rnr tube. should he us<..J, since .1 
ht>;h lmal .1ccelera1ing pmenri.11 cJn be used 
wuh a nun,mum of c:ffc:ct un the JeJleccion 
scnsi11v11y. The in1ens1tier-1ypc cathode-ray 
rube aho ~1mplihes che power supply problem 
tor :1 1,1ivcn overall o1ccclera11n,1,: porcnt,.11 hv 
r, .. lucmg rhe lll.lx1mun1 volta.t::e for which the 
puwcr supply mu)t he ,nsufatcJ from groun,I. 

Deflection-plate Capacitances 
for applicauon. "here high frequency po· 

Cl·ncrnls are supplied co rhc deflecuon plau.-,, 
mm,mum tlctlernon-pl,ue k-ad lengths JnJ 
,ap,1u1ances are t'Ssenual. for such appl1ra-
11on~. ~pecrnl high-frcqucn,y uthode-roy rubes 
an· made m wh1lh the k.1J~ .ire brought from 
the dctlcwon plates ,hr«cl> co rermmal cap~ 
on 1hc nelk of the ca1hn,!e-r.1i• rube opposite 
rhe place~. In this way che rocal cflctm•e capat• 
lf,lllce hc1ween 1wo places of a Jetlecuon-pla1e 
p.iir can be lowered to rwo or 1hree m,cro, 
m1crofaraJ,. 

SCREENS 

I he ~Ul't'll ,~ rhe p~rt of 1he cacho<le-r.1y 
IU~ where the enNI,:)' of the electron beam i. 
1r.1n5forme<l inm u,cful 11_1:ht ou1pu1. Particu
lar n11t·1111on h,,s. therefor,·. IO hc .1t"•en to the 
proper chmcc of tht.' s..rc:en m.ucrial ucwrJ,n,i: 
to the dts,red appl1ca1ion. 

S1an,l.1rd Du Mont carho.le-rJy 1uhes .ire 
.1v~1lahlc " '"h 6 rypcs of scrc:em. rdcue<l to as 
Pl, Pl, P1, P~. P7 .• ind Pll. These ~ucens 
s.1rnfy 1he requirements of prauilally .111 .1ppli
t,111011s. A brief dc,uiprion nf rhc v.icious 
,lrcen t} pes .ind 1hcir npplii:.11ions rs given in 
1!11.' followin,i: p.ir,1.i:r.1ph~. and the principle 
d1.ir aueriscics of ea< h scrL-cn t)'f'C are shown on 
ond,v1d11.1I rhar,uten,cic ,hcclS. Ir musr be ke(lt 
1n mind, however, th.1r the Jara given in che 
lh.ir,tl1eris11c sheets is uvcr,1,i:e darn; ch.iraccer
r,m, rnay v,111· wn,i.tcr.1hlv wirh ind,v1du,1l 
cube~. 

Pl Screen 
The Tyix, PI ~crc·cn prmluu:, .1 ,i:rl-cn trace 

nf me<lium pcrsmence and ,s "ell suited for 
,i:encr.11-purposc-. ,·1su,1J uscillo,i:raph,c work. Ir 
is quue etf11 icnt. an,I hrighc ,ran·~ c.10 he nh-
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1.1ineJ w11h ,omp.1n111vd}' low .t1<der.1c111,i: 
voltages. The speornl J1s1ribu1ion of the ligl11 
proJuceJ is in che region of high semmvuy or 
the human eye, resul11ng m good conrrast cvtn 
whc:n rhc rube is ,llum111.11cd by c,ccernal J.1)'
ligh1 or mcanJe>cem lii;h1in,i:. For phoco
,i:rnph,c purposes. sausfaltoq• resulrs may he 
1:xpe1.cc:J 111 the recording of rt'\urrent phenom
ena .rnJ sl11w speed 1ransienrs where blurrin)( 
,s not :1 limu.itton. By increas1ni:i che accelerat
ing vnh~~e on the 1Uhc, both vi~u.il ,md pho, 
cogr,tphil clhdenly ma) he inuc.ued many 
times. 

P2 Screen 
the Pl screen produces :i bluish-gccc:n floor

t'SlCnt trate wirh a long persis1ent yellow pho~ 
µhnrescence. Thi5 phosphorescence- •~ u~lul 
(111 vm,al ob5erv,uions of 1ransicn1 signal~ . .ind 
vC!ry low frequenq, recurrenc sigr1al~. W,rh 
tl11s type of screen a pam.·rn can be nhserv,·d 
for ., J'ICriod ranging from :1 fr:inion o( a Sl.'l· 
onJ m sc:veral m,ou1es af1cr it has been pro
duteJ, depending upon 1hc ,-iitin.11 care of the 
spur, 1he nccelcr.11ing po1cncial. che level of che 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

SCREF.NS 

,1mbienc light. JnJ the dark adaption of the 

nbservcr. 
Smee the Buoresccnt light output is many 

umes that of the phosphorescence, the Pl 
~ueen •~ also useful lcu observation anJ pho

fCl,Arophy of the short persmcnce fluorescent 

rrace onl)'. lo applications whe1c ic is desired 

10 attenuate the long persistence phosphores• 

cence, ,1 blue filter ( Du .Mont catalog No. 

11 .N -A or equivalent J mar be used. 

Be.:auw of the Ju.11-purpose feature of the 

Du Mone P2 screen, and because nf its rela

tively high resistance to burning nr high volt

ages and currents, th.is screen t)'pe is recom

mended for use in the Type 5RP.A and other 

high volrage oscillogroph tubes. 

For nddirional duta on this screen type the 

reader will please refer 10 rhe para,!trJphs 

" Visual Observation of Transient5", and "Pho· 

rogr-.1ph1c Recording with Catho<le-ray Tubes." 

P4 Screen 
The Type P ,1 ~creen is gener.tlly uscJ for 

1elevis1on applicauons. Its fluorescence appears 

white ro the eye; color composition is chosen 

in such :1 WU)' char even over long periods of 

observauon, a minimum of fa1igue will he 
laused. Its persistence is well balanced so .is 

10 minimize flicker eflctcu ,tnd to give, never

rheless, dear pictures of fast.moving objl'CIS. 

P5 and Pl 1 Screens 

Two general rypes of blue screen materials 

MC 11vnilnble commercially for photographic 

work. These screens are the rnngscate type P5 
Jnd the sulphide rype Pl I. 

The general characteristics of the P5 onJ 

JJ 11 screens may be compareJ a~ follows: Both 

~crcer,s arc of the ~hurt pcrsis1enle blue Ouor-

esccm rypc and of high phocographic accini1y, 

the m:un difference bcmg the considerably 

higher pho1ographic and visual eOicieocy of 
the I' 11 screen, uod the shoner persistence of 

the P5 screen. 
TI,e .1bove d:i.ta indicates tbat the use of tbe 

P 11 ~creen ,s advantageous for all stall pho10-

g1aphic applk:11ions, partilularly of high speed 

phenomena, anJ lor continuously mov;ng film 
rl'COrdmg up m the limit where persistence 

produces blumng of 1hc picture (approxi

mately 200 kchcc). The use of the P5 screen 

is recommended only for h igh speed, coo1inu

ous-motion picrure rl-cordmg at spcet.ls above 

the limit at which blurring occurs with Pl 1 

scrl>ens. 11,e P5 screen rnn be used above .200 
kc/sec. without blurring. Detailed charac1er

is1iu of the P5 and PI I screen are given on 

the .1ccompany1n,I( charaueristic sheets. 

P7 Screen 
The type P7 screen proJuces .i blue Ruorcs

cc.-m trace with ,1 long persistent yellow phos. 

1>hores.:ence. It 1s useful for visual obscrvauon 

of transient signals and very low frequency re

currc111 signals. \'v'ith the P7 screen, as wuh 

thc- P2 screen, .i pattern can be ob~erved for ~ 

pcraoo ranging from a fr-.iction of .1 second to 

scveml minu1es after it has been produced, de

pending upon the writing rate of 1he spot, the 

accelerating pmen1ial. and the level of the 

ambient lighr. 111e P7 screen has higher per

sisient lighr output than 1he Pl sc-rcen for the 

lower wrilin,N rates, and has the furiher advan

tnge that the large di/Terence in color between 

1hc initial fluorescent light and 1he persistent 

lis:ht makes it possible to filter out the initial 

l,ngh1 "ll11sh" b1• means of a yellow filrer such 

::is the Wmncn # 15. 

Comparison of the Essential 

Characteristics of PS and Pl 1 Screens 
J'rn1•f'rt y-

• RelJ1ive pho10.1:r:iphic efficiency (Eb =: ,1000 V, lb = 50 µa) 

Relative visual efficiency 
Persisu.>ncl! time for energy drop 5ort,. 
Pen.i~tt:ncc cimc- for energy drop 1/e .. 

Persis1ence time for energy drop I 0% 
I Eb - 4000 V; lb = 50 µ.11. I cm. spot ) 

Limit recording frequency for continuous-motion film C".uncra 

( hlurring lim11) 
Spenral Range 
1,1;;:rnnum 
Film type recommended: 

1'11 

5 
3.3 

1 O µsec. 
18.6 µ~ec. 
116 p.SCC, 

200 kc./sec. 
\'Vi0-6100A. 

4350A 

5 µsec. 
7.2 µ5l'C. 

15.2 pSCf:. 

> 200 kc,/sec. 
3100-61 (}()A 

-1,00A 
Onhochromatic Onh0<.bromacic 

• ThPll~ lli;ur<•R nrt• hll~l•ll 11111111 ~et•c••n "'llrlenc)• c11rv,,~ ilt!l-,rmlncd frn111 m1:nsurP111ents on a 

><lt11lo1111ry 50-lln<- ras tl'I', 1'1wy n_rc not ncce1<,.11rlly Lhe eumc tt!I rnny be obtnlnetl u111Jcr 

hl!!h-~p,, r,d translNll c·111111lllo11i,, whrrt• th,• srrl'Hl d<H' I< not '""'' ' 111111• 10 build u11 to Its 

11111xl111uin rttlr ll'lll"Y 
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VISUAL OBSERVATION OF TRANSIENTS 

Low and Medium-Speed Transients 
Figure 3 shows rube brigh1n1:ss requ1reJ for 

1he visual obsi,rv:uion of low or mcclium-speeJ 
single 1ransicnts wi1h Pl, Pl , and Pl 1 screens 
a1 various writing spceJs. The,c Jam art: ap. 
proximate for obscrvacion from n close dis
iance io Jarkncss, with dark aJapteJ eyes, anJ 
for pul~ed-griJ operation. The brightness is 
me-Jsured on 2" x 1", ';0-linc rasccr by means 
of an illuminac1011 mert•r with a hirer having a 
color transmission corrcspon<lin,g m the color 
response of 1he human eye. The signal is 
npplicd m the tube, which is first biased bt,yond 
cucoff. anJ the griJ pulsed ro rhc same level 
a1 which the brighme,ss m,:,.isuremenr wits 
made. The limi1 writing speeJ corresponds Ill 

a signal which, under these conJirions, can 
just be wcognizeJ. In the c,,se of .~inusoidal 
cr,msients, the limit wri1in>: speed l·orresponds 
co the wri1ing speed of rhc spo1 .11 the x-axis 
crossover point. In making such mensurcments, 
1he peaks of th<: sine wave ure usually nu,~ked 
off to avoid the illusion of seeing 1he complete 
pattern when only the poinrs of minimum 
writing speed are .luu,1lly visihlt:. 

The lollowing examples illuscra1e the use of 
1his graph. A sinusoidal trunsie111 o l 3 mc/se~ 
and 3 cm peak-to-peak amp I itudc has to he 
observc·tl. From the nomoi-:raph, h~u re I l, we 
linJ the rnrresponding writing speed at 28 
cm/µsec. On our graph, Fig. ;, we locate Pl 
brightness of 15 Fr. L. which mny be obrnineJ 
on 3 Type 2-1 1, 2,l 7, 24~. 2 50. o r 280 Cat hode
my Osci llograph. • As a second tase, lee us take 
,l single pulse which rises IO a peak ampli1ud1: 
of 2 inches or 5 cm in I microsecond. This 
corresponds IO '1 wri1ini; speed of 5 cm/µscc nr 
1 inches/µsec. On our graph we find 1.X Fr. 
L. ( Pl ) , 2.6 l't. L. ( P2),nr0.9 Fe. L. ( Pl! ). 
These bri_t:hmess levels ,an he obr,1ined on ul l 
Du l\lonr oscillogr:iphs bur only those type,, 
whi,h have au1omutic beam control or permit 
grid-pulsini.t and have sufficient amplifier b,lnd
w1dth woulJ be used 10 study surh tr.insienr.,. 

Visual ohserva1ion of single tran,ients is 
facilitatt:J by the use of long-persis1en1 screens 
such .is the P2 :ind P7. The P:! and P~ screen 
data sheets in this manual, J(iving curves of 
persistence versus si.(lnul wri1ing rnte at various 
volmgcs I anJ rnnsranr current l show rhc rc:l,1-
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Figure 3. G;aph showing limil wriling speed s vs . screen b,iglilncss lo, visual obse,valion of single 

transients on PI . P2, and PI I screens 

• .Discn~~io11 or 1111<:tH~ f111• t1,•fP1·1nl11i11g lwi~hllw~s vu.hi<•~ ob111i11ald,1 with -RH.tncl ord oscillo
~Taphs is~i,1•n un 11u~P ltt~I. 
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VISUAL OBSERVATION Of TRANSIENTS 

t,ve mem, of rhe two screen cypes. le is nppa-
1ent Imm the~e curves that the P7 streen gives 
beuer results at low writing rares aod thac the 
P2 screen gives bercer resllltS ar high writing 
rares. 11 is also npparenc that the useful pcc
s,stence rime increases wi rh increasing uccelerac
mg volcage. T hese curves were obcaineJ ex. 
pcromenmlly with an ambient illumrnarion of 
0 .1 ft.-CllnJle on che rube face ( lOrrt:sponding 
ro semi-,fark laboratory conJilion~ ). le muse be 
kepc m minJ that rhe useful pt'rsisrencc rime 
depends tO a large extent on the amount of 
gmb1en1 lighc which is present. In absolute 
,t11rkncss, ~n increase of persistence 1ime by a 
fawJr of 10 ro 20 may be expecre,l. while with 
higher ambient lighr levels. a shortenin>: of 
pcrsiswnce time occurs. 

High-Speed Single Transients 
The curves o f Figure 3 shoulJ 1101 be ex

rr.ipol3ceJ ro very high wri ting speeds and 

brighmess levels since they are based upon 
brightness Jura obtu,neJ under sreacly nmet 
conJitions and relatively low beam curreocs 
nnJ accclernring potentials. Extremely high 
brigh111ess levels may be obtninl-J with the new 
5RP-A high-voltage rubes, but the visual elli
c,c:ncies of the different phosphors do noc ce
mnin relncivc as the accelt:rating pocencials anJ 
weiring speeds are incrl·.aseJ. T his is due pordy 
cu shifo in rhe color spenrum o f chc light 
output at high voltages, and to the differe111 
rJ,ermaJ effecrs llpOn rhe screen ac hjgher spoc 
writing speeds. With very high-speed rron
sienc excirnrion of the sucen, the light build-up 
may not be rapid rnough ro allow the phos
phor co reach ,cs maximum effic,ency at che 
same instant thut the beam current reaches irs 
peak value. 

The P2 screen will allow che observ:11ion of 
considerably h,1-:hcr speed 1rnnsiencs than the 
PI or PI I screen unJer tht.-se condicions. 

PHOTOGRAPHIC RECORDING WITH CATHODE-RAY TUBES 

General Considerations 
Phorogr.iphy of ( 111hode-ray rube patterns 

has bt'cn menuoned briefly in connenion with 
lluoresce1\I screens. bur there are further special 
,onsiJerncions involved when cathode-my rube 
p:merns are IO be pho1ogr:1phed. Phmography 
of 1he smtionary patterns produced on the 
c-arhoJe.ray tube scr~n by recurrent signals 
mai• be nffecteJ very c,JSily since the camera 
shu1cer may be left open ns long as is neces
sary to obrain the required negative dens11y. In 
;uch cases the brilliance of 1he trace is c:>mpara
rively unimportant, since the camera shutter 
neeJ only be left open for a relatively Jong 
pcrioJ when rhe brilliance is low. With some 
types of signals (such as square-waves) where 
the writing rate over various portions of the 
cycle changes greatly, with resulrant large va ri
auons in hrighmess over Jifferenr pam of the 
pattern. it may become necessary co over-expose 
1hc brighter parrs of 1he pattern in order 10 

obtain snri~farniry recording of the less inrense 
portion$. 

ft is in rhe photography of transienr pnt
rerns, however. thac the most mrcful auenrion 
must be paid to writing rares and film require
ments. 

Recording by Means of Continuous
Motion Cameras 

There ore two methods applicable to phoco
l(Nphic rernrding uf rransient signals-a mov
ing film method, and a st:11ionary film mcrhod. 
The former method ( usm1lly c~lled continuous-

morion recording) is preferable when che 
Jurarion of the inJiviJual signal is longer chan 
thac of che longesr swc.-ep available on che oscil
lograph, or when it is desirable 10 expand a 
transient in irs enciret)' for more acu1rnre 
study. For ex nm pie, figures \ 4) '1ml ( 5 J , arc 
recordings of rhe same phenomenon. that of 
the starting-curre111 characteristic of a syn
chronous mocor. The oscillogtam ,n l'i~ure 4 
was made by a single exposure on srationary 
film. wirh a Du Mont Type 2 71-A Oscillo
graph-record Camera and using a very slow 
oscillograph sweep. The oscillogram of Figure 5 
was mndc on continuously-moving film with " 
Du Mont Type 314 Oscillogrnph.cecord Camera. 
It is obvious thar while Figure 4 provides a 
good overall record for qualitative srudy, the 
expanded oscillogram of Figure 5 is preferable 
where an accurace quanrirative analysis is neces• 
s;iry. 

In rhe continuous-motion method of record
ing. several techniques aic possible, :iny of 
which may be used with the Type 3 L4 Oscil-

Figure 4 . Single a,cposure pholog,ophic ,eco,d
in9 of the s tarling•cur,ent tha,acteristic of 
a synchronous motor. 
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'' ', ., • •·t .n ·u ·• U 'J,l)l 'llJ1:t\t-~ 
. . ,. 

I • • •. •- • • • • ..-, • . • 

~. - 1 i i\·.,i:,,-ti-:~~~t- '. .. • .. 1 • • • 

Figure 5. Moving-film recording ol tho somo srorl ing-currenl chorocteristic os Is ,hown in Fl9ure 4. 

logr.tph-re<.orJ Camc:r.1. In the hrst me1hoJ, the 

sp,,1 on chc ,JthoJc-my tube 1s JetleueJ by the 

,1gn,1I along one axis only, .mJ che tune-a.xis 

,; provak-.1 b) the mo1100 of the him in 1he 

tJ1rcwon pc:rpenJ1rnlar 10 the spot dclk-cuon. 

·111,s mechoJ has c:cn.11n lim1u11ons. In order 

10 obrnm sulhucnt r1:solu1ion on orJin.iry tilm, 

Ille r1-corJrn~ ol ., 100 kc/ scl sign.ii, tor in

;1.tnlc, woulJ require .1 him spt:c,J ol at least 

)0 ft/st'<. Th,s mc1bo<l le.ids to con,iJerablc 

hlm 1onsump11on and ,s therefore recommended 

onl)' tor rhc recording of low anJ meJ,um

tr,-quency signals. 
ln caS('S wherc: it ,s neccs;.1ry 10 proviJc a 

rec.orJmg monuor for sign.tis Qluuring com

pletely .u r.mJom uver long pcrtoJs of ume, ;1 

um1,nuou;.mo1ion recorder ,s o t course m:111Ja

t0r)'· The T)•pc 31 ·1 uimern, lor example, m.ty 

be used .11 us lowe>t speed ro record ~onrinu

ousl)· for .1 period of 8- L/3 Jays. 
A l>(;'<.Ond mcrhod of com inuous-rnouon re

cording wh,ch has advantages in m.iny 1ascs, 

is 10 use a Jrivcn sw1-ep on the ca1hoJe-ra)' 

oscillograph .1nJ to move 1he film perpenJicu-

1:irly to rhc J ircction o f rhe sweep :n ;1 speed 

Jc1ermineJ by the repctiuon rare of the sweep 

,mJ 1he amplitude of the rc"<orJcJ signal. Thjs 

mJkc~ 11 possible w 1>bt.1in rl'l:orJings of very 

h,gh frequenetes or o t very shore pulses with a 

rd.uivel)• small amount of him, ,111J II facili-

1;i1~ 1he an.1lys1s of 1he p,cmres. Both mcrhods 

may be u1mp.ired on hgurt: (, wh«:h show, ur 

rite 1op a rewrJing hy method I nnJ. ,11 che 

bo11om. a rl-iorJ1118 by me1hoJ 2. Borh recorJ

'"l:' ,tro: of the s.imc signal. This photograph 

wu, ob aincJ by running 1he ;,mlc film srrip 

t" 1cc rhrough 1he c.imera, exposing c-.1lh time 

only p,m ol ic. Olw,ously, ,n 1h1s case, the 

sc1.onJ me1hod g,ve, a mud1 dearer v1c1urc: of 

wh.11 is happening on a cons,dernbly shoner 

lengrh of him. The necessary him speeJ may be 

dctcrm,neJ from the lormula: ~ = f~ h 

M 
where ~ 1~ the mm,mum nt-cess.1-ry him speed 

f, is 1hc rep<'tittun ra1e or frequent)' ol rhc 

sweep 
h is the peak-10-peak ampluuJe ( referred m 

1he tJthode-ray wbe screen) of the -ignal 

which 1s imposed on chc sweep 

M is rhc ob1ell:1mage ratio of the camera• 

The him spee<l S, w,11 JUSt be sullic1en1 10 sep.1-

r,11e the ~1gn.1ls ol opticnlly,reJuceJ ,1mpl11uJe 

h/ M ( rdcrrcd 10 1he film plane). When the· 

"~nal h.1-, onl1· a positive or only a nega1ive 

.1mpli1uJe, .c. m r,gure 6. h ma) he taken J, 

rhc peak vJlue of 1his nmpli1ude. T he record. 

ing of rigurc 6 ( bo11om I was m.1de at a 

higher speed 1h,1n rhe cakul.ucJ value of S in 

order to prov1Je plenty of st:p.iration between 

successive sweeps. for example, the frequency 

of the sweep was 60 rydes per sec:ond, the am

plitude of the puhe on the t.ithoJe-r.t)' 1ube 

~neen "·1s U.'> inthes, and 1hc ohjcu:imajlc 

r.11io of 1he Type _, 14 Camcr;1, with wluch 1hc 

r,-cordin!: \\35 made, ,s 1-qu.11 to 6: I. Therefore 

the minimum li lm ~p<.-e,I, S 60 ( 0.5) = ~ 
6 

,nLhcs per seconJ is required 10 ~ep.1ra1e tht><;e 

signals. In recording ~crmn 1ypes of phenom

en.1 by rh,s me1hod the paucrn mJy be such 

V/1!!1!!!!!!1-/l!!!l!l!l/!!!!!!!ll!/t!!l!!!ll/!!!fllll//f 

Figure 6 . A doublo-expo,cd 1trlp showing two metltod• ol rocordiug b y m oons ol continuous• 

motion film. The first method (top/ records along the Ieng/It ,>/ the Rim making use of the 

lilm molian o• lhe l ime-boH. The <econd melhod (bo,ioml ulilirrs both lilm motion ond 

oscillogroph sweep lo record successive sweeps across the wid1 '- ol the r.lm. 

Th .. 1m1t.-rn nu lht1 1·ulhnfl11•1·:iy lulw ~t•rt•{~n 1.- ,·u11slth11·1◄d tlH~ ·•nhJ .. 1•t'', nud th,, 

p: .. tl,•111 1•ruJ .. 1·lt•d 011 th•· Jllto pt,ut• l1r th•• 1.·a11H•ra lfl'n~ 1~ ,•11u:-ehh ·r1·d th•• ''Ima.:., • 

Tltt· rath• uf ul,J1•t•l.l1u:1J.:1• 1:-=; u,-.ually a 1·,·dt1t•\luu 1~11,u. 
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PHOTOGRAPHIC RECORDING WITII CATHODE-RAY TI/BES 

•••••••••••••••••• 
Figure 7. Continuous-motion recording illustrat

ing the "inter-loce" which is possible with 

certain types of signals. A slow film speed 

is employed irt plolling •weeps across the 

film width. 

thJt i I is possible ro allow the succes.;ive sig

nals m appear ins1Jc one anorher or '"mrcr

lace·· a~ is shown m Figure 7. A much slower 

recording ~peed than S is then permimhlc. 

A third method of con11nuous-motion re• 

cording is in use. By combining the mmion of 

the osc1llogrnph sweep aad the motion of the 

him, a t ime-base which is fos1er or slower 

(depending upon the J1rection of each mo11on ) 

th.in is possible by either of the 01her methods 

cJn be ob1,1ineJ. For example, suppose 11 ,s 

Jesi rc,I io rl-cord a phenomenon which ha, ex

tremely rapiJ variations .11 the beginning, anJ 

then a slow rare of d1aoge for 11s Juration. 

Obviously. rhe resolur,on of the h igh-speeJ 

portion woulJ require a hig h fi lm ,peed ( usmg 

merhoJ I ) unnecess.irr in recording the slow 

change port ion. A great deal of him would 

therefore be wasted. U sing method 3, the 

driven Swl-ep of rhc c11thude.r.1y oscillogrlph. 

m itiareJ by the rapid 11\!nsienr, rapidly deilccts 

the spot in the same direciion as the motion of 

the film: rhc spot remains fixed rn posi11on and 

is not blanked our at the cnJ of the S\\ cep. 

Dy the use of an exponential sweep. the speeJ 

uf which is ll.Symprouc to film speed, disco n

tinuities in rhe time-b.ise are avoided. How

ever. some method of time mdk:11100, recorded 

directly o n the film, is mand.uory ro adueve 

1he proper time perspec1ive when studying the 

recording. A s1·s1em of recorJing :i rime

m.irker ll'Jck along the edge of the film. :u is 

proviJeJ by the Type 314 Oscillogrnph-recorJ 

' ' I ' I I ' 

/1 j jj 1,I I' , •'/ 

Figure 8 . Continuous-motion recording of a 60· 

cycle sine wa,e signal from a Pl cathode

ray tube scree11. The blurred effect is caused 

by the persistence of the screen material. 

Camera, is su11Jhle. ~ummmg up then. the 

11me-base tor 1hc r-.1p1J 1ra11)1ent 1~ provaJcJ by 

111c sum of the optitJll)-rcduu!J ,wecp-sp«,J 

( 1r.1n,tcrreJ ro the him plane) anJ the speeJ 

o t rne him. The time-base for the ~low r<.1te•ot

c1ungc poruon 1s pro, 1JeJ by the him mm,on 
alone . 

l'Or all rewrJiogs by means of ,ontinuous

motirm camer,ll>, rcgardk-ss uf thi: method used, 

only sho rc.per,1s1ence ,uecms cnn be emplo)ed 

u, Jvo1J blurring 0 1 the him by .ilterglow. 

The seriousness of 1h1s cficu as sho" 11 by Fig

ure H. whid1 reprc~enrs the rccorJin.i; ol a ()1) 

q,~ signal on a medium-persisrcnr PI M:rcen. 

!'or wmpanson, the rt'\.or.Jmg of a 1000 tps 

s•An.11 on .i shon-persi,rcm P 11 screen m.1y ~ 

,ccn on fi~urc 9. No blurr1ni:. t,1n be uh
served on rhis recorJing. 

Exm,mely high rnorJ1ni,: speeds In.I)' be 

obt:11ncJ with limited him consumpuon b1• 
means of the so-cal leJ '"Jrum rnmero1." Th,s 

caml'ra conrains n cylinJncal drum on the cir

cumference of which .i smr o f him or sensi tive 

p.ipcr 1s fasrcneJ. TI1e drum 1s driven 10 full 
spet·d, rhen the shuner opens for one rcvolu-

11011, while rhc signal 1s s1multJnem1sly applieJ 

tu the 1,_.11hoJe-r.1y tube. 

Exposure 
The occe;sar1· expmurc may he found ,n 

much the same way as for Mill pictures, anJ 

will he describeJ m 1he ,cxrion on, "" Pho1ogr.i

ph1· with ull Camera." 

Film and Processing 
For the phmogrpahy of low :rnJ medium

speed phenomcn.1, extcllcnt rc,ul1s Jrc obraineJ 

Item such films as Eastman Kodak PJnJtomic-X 

and Super XX devclo()<•J in D76. 1 lowevcr, 

when rhc rccClrding of high-srecd 1ran5icnrs 1s 

unJcrt.1ken, fi lm emuh1on~ of extremely hii;:h 

sl)Ct'(l are nec.~sary. The best films for such 

work are Eastm.,n Lin.1graph P.1n ( 52•! I) anJ 

Lina,11r.1ph Ortho ( ~211 ) , .1vailablc in 35 mm. 

size. There arc several principal methods of 
increasing the film emulsion speed. • 

Figvre 9. Continuous-motion recordin9 ol a 

1000-cycle sine wove from a Pl I screen 

wltich has a short-persistence cftorocte,;s,ic. 

Note the clarir, of the ,ecording as com

pared to Figure 8. 

• Sec ··:-.t ethods or lnt're!lslni; J,'llm Sl)(•e,t" h> ll .• \. 111111,•r. It. w . IIP11n, nnd J . T r·ral>lree : 

The J ournul ot the Photoi;rnphlc Soel, I)' 11r ,\rncrka, Non mhH H~G. Vol. 12, No. 10. 
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DU MONT CA TA LOG 

I. Prolon11,e,I Jevelopmcnc in II high emul
sion-speed developer, to 1he po1nr where d1cm
irnl log occomes objcn1on,1ble. 

2. Hypcrscmiiizin~ rhe film before el<pt1Surc 
by bathing, exposure cu vapor. or exposure 10 
ligh t. 

3. " L:11ensific::1tion" , by bathin,i: hetween ex• 
posure >llld development. 

i. lntemific.uion ,ifrcr developmem. 
Of these. 1he first method is rl,e least Jitliculr 
10 control and is generally u~ed ac the Allen ll. 
Du /\lone Laboratories. The hcsc Jeveloµer m 
use with the Elmmnn 5244 unJ 5211 Jilms 
1~ 1!.mm;in Kod,1k SD· 19a. The develop• 
mcm ume is proloni;cJ until opumum ton
tras t is obt,uned between ima~e .1nJ b,1ck
ground fog. Fifteen minutes ar 68" F h.1s been 
found sutisfocrory. Other lilms that give goo<l 
results are Ansco Triple- S Onho an,I Triple S 
PJn developed in Agfa 71. 

Photography with Still Camera 
General Considerations 

The density of the photographit picture re
wrded on che lilm must be unaffeuc,J hy ex. 
temal light, Therefore, chc el<pOSurcs ure madc 
wirh tJscillogrnph nn,I c.uner.1 in Jnrkness. or 
by using a ltght-tight sh1dJ becwe<:o both, ,,s 
in the case of the Du Mont Types 27 1-A ancl 
514 Carner.is. In 1hc rc,ord111g of trnnsients, 
background light due m cxtrJneous signals anJ 
s1rny electron exdt.ttion ol 1hc scrcrn should be 
eliminutc,l as much as possible in nrJer to av(lid 
masking of the siAnal, ,~l1hou~h in some cases J 

ccnnin a_mounr of s1ray. uniformly disrribu1cd 
lighr may serve m hypcrscnsiuze rhe folm :i, 

mentioned previously. 
Overcxp0sure, by a spor or sweep hnc, can 

be avoided by the use of sin~lc o r driven 
s"•eeps nnd aummaric beam-blanking circuits, 
so that the bl.'am is on only when 1hc signal 
ocrnrs, thus leaving the screen Jnrk before :ind 
after passage o f the rrnnsicnr. 

Determination of Exposure 
The light ourpLH nccessnr)• m c>btain a pho• 

ro11,rnphic recorJing of sufficient Jensi.y ( d = 
0.1 above fog) depends on th!:' lOlm of the 
scret>n m:ucrial used, its li,.:h1 output. the maxi
mum wriring speed of the si~n.11. the lens aper• 
ture, and 1hc scnsitivit)' of the phomgraph ic 
ma1erial, including cite dcvdopmcn1 proce. 
Jure. The effenive expnsurc abn ,lc1>ends on 
the r)bjecc-ro-image ra1io; i1 increases with in• 
uea,ing reduc:rion of the pic1ure size. The fol
lowing Jara is ro focilit,uc the Jeterm,na1ion 
of ,nrrecr exposure and rhe choice of su i1.ihle 
u1uipmenr. Several prnciical examples are ~ivm 
in illus1m1ion. 
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Figure 10. Graph , haw ing t he relation between 
ma,cimum pho tographic w riting speeds and 
screen brightne,s for three d ifferent cathod e• 
ra y tube s<rt'en materials. (No le: Pl I 
brig htness is visual b rightness os measured 
with eye-corrected ce ll) 

The maximum phomgraphic wr111ng speed, 
V 11111x, is the mux1mum speed of the lum1oes
ten1 spo1 which produces a recorJ1ng of den• 
sicy equal w 0. 1 above fop. a1 objcct-rn-imagc 
nuio M = l : I, with a lens nperture of 1/ I. 
on a high-sensitivity emulsion developed wi1h 
.t high emulsion-speed dcvel<Jper. Pigurc 5 
shows rhe maximum writing speed as a funr
rion of brightness for different screen materi:ds. 
These vnlues were experimental!)• determineJ 
for high emulsion-speed films such as E.K. 
Linagraph Pan, Lim1J;raph Orrho and 1\ nsco 
Triple S-Ortho. 

If different film material is used, the values 
must be corrected by a correction factor. M ore 
details concerning 1he mecbod w hich was used 
may be found in rhe paper, " Phorographing 
Panerns on Carhode-r:i)' Tubes" hy R. Feld1. 
ELECTRONICS. February. 19,f ii, and reprinted 
by Du Mont under rbe tide, "Maximum Pho
cogrnph ic Wririn.i; Rates of Commercial Cath• 
ode-r,1y Tubes." 

The brighmess values found on Fi,i;ure J() 

may be m1nsla reJ inm corresponJing voltage 
and current daca from 1he efliciencr charac1er
iscics of the screen on the characreristic sheets. 
Ir c.10 be found, for inscance, from the Pl darn 
that ,1 Pl tube opcrarcd on 11 T ype 247 Ca1h
odt~ral' Oslilloi;raph with (I total accelerating 
voltage of ,000 volr~ may yield an average 
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PIIOTOGRAPHIC RELOIUJINt. Willi C.A'IHODt-RAY TlJUE~ 

light output of I< l't. L ;1c a heam wm.-111 o! JO 

µ.1. The lOrrc~pond1ni; v.,,. .. is ( from Figure 

IO I .06 cm//ASCC. To llc1ermme brightness 

values in che absence of ,l suitable illumination 

meter, it is sullicicnc w mc.tSure che intcm11ier 

current by connecting a microammerer b<!cween 

1hc intcns1her le.iJ and intensifier terminal 

( JJnger, high voltage). or, m first approx1ma-

11on. use the minimum brightness and lurrcn1 

J,11.1 given in the cube ~pcnhrntions. 
The nomoi:;r,1ph, Figure I I, ,;iv~ the rcl,1uo11 

he,.,.een signal frequellly Jnd ampl itude and 

ma>-in1um ~ix-eJ for ,inu\01dal trace~. This 

nomograph 1\ b.ised on rhe formul.1 2,,rfA; 

wher" f is rhe signal lrtqucncy in cyclt~ per 

scrnnd and A is one-hJlf the pcak-10-pc.1k om

~•lltuJc of the ~1gnal. The formuln 2,rfA givts 

1he writing speed of the S(lf)I ar the axis-cross

over point Jue It) the srnuso1Jal signal vl'loo11· 

onl1•, and rs an Jpproximauon of the rrue "nr-

111,-: ~µeed. The exact wm,ng speed is II VCllUr 

sum of I he \iArt•I speed ,10.I sweep spec.I. 

However. v.hen 1he swee1, ~P<'N 1s 1:ons1tlerabl1• 

lesi than thJI of the si,11n,1l ( about 0. 1 the 

<1,11nal speed I the formula an,I nomo~raph .He 

,utlic1ently accurate for ,l!encrnl use. 

For ex11mplc. ~uppose che pJttern " ,I smu 

smdal sii;nJI of l mc.i;acyde per seconJ frc. 

quency an,1 2 rnLhes pcak-10-~'ak ampl11uJe, 

with a sweep lcntth such that about IO cycles 

Jppe.ir on the ~ueen. The ~1,1:nJI then hos a 

m.1ximum wmin,11 speed r1I ,1houc 6.3 rn,hcs 

per microse<:onJ Once rhc m:o, imum wriring 

rJte nf rhc "Anal ,s kno""• rhe required rube 

hrt,l!htne~s m.11· be Je1erm1ncd from f1,1:urc I 11 

It is ,ulvisahle ro JiviJc the m.tximum hy 2 in 

orJcr 10 have :1 1ulnc1enc m3rµin of safety ollow-

111µ for v:1ri:1111)n, 111 film sen,itivity anJ devel

opment procedure, or rn order 10 ohrain hi,i:her 

,lcnsm thJn CU rnce rhe .i1r.1ph. fi,1:ure 10. 1s 

i,lotte..1. for f/ I ,1nJ l\t = I I, correcrinn, muse 

he made for other lens npcnu res or ohjecc-10-

1m~ge rarios. This may be llone by mt':lns of 

nnmo,1:raph. F1,i:ure I 2. for dctermminiz "ri11nµ 

,ptt<I in term~ of Im• 31":rture. f. obiccr-10-
1111,v;c rar,o, M. ,rnd maximum writiniz speed, 

V.,11,,. Tr " "<-'II known rh,11 rhe amount of 

Nlocrive exposure ,s inver,cly propommrnl to 

rhc squilre of rhc f number of a lens. 11. in

\te,1J of an f/ I lens. an .ipcnure of f/2 1, v,c,I, 

onlv one-quarrer of the previou\ light qu.1nri1y 

re.iches rhe him, ilnd the m11ximum wri11ni,: 

rare obtainnhle ,, rcJUled 10 V,1111
,. 

fhe rela111>n 
v• = vo,.1, 

1~ wvcn 111 1h1s nomogmph hy linking the 

Slalt~ v.,""' V 1 .LnJ f. II, for JIIStantt! the 
maximum wr111n,i: ~pee<l for 1/1 1s JC) on/,._<oec, 
onJ an I/ 3.5 1cm 1, m he u,e.l ;I\ 10 the c.1,c 

of che Tyµc 2; 1-A Cnmer,1, the I\ ritin!-t spec.I 
Jcuc.,scs co 

v,,,a, 10 
= _ U.H2' c.m/µ5,:e,. 

1.U5 12..25 

Tim 1s shown by the dmreJ line which 

l111ks the 'I scales. The same nomogrJph als•l 

show; rhc rclutl()n berwecn wriung rate anJ 

ob1ec1-10-im.1,1:e r,1110 Ill. When che p1m1rc 

size ,lecreases. 1he ,l\•.11lable quan111y of hghr 

1s w nccn1rn1c,I on ., ~mailer 11re.1 and chc ex. 

prnurc 1ncrt'l!St·,. 111ii 1s cxph11neJ hy 1hc 

t'(JU:111011 

v _ 
I I 1'..t 

,~11+- , 
I M) 

v. here V is the "ri11ng rat,• ,ll ,my obj1.x1.m

im.1,-:e r.1110 Ill The l1m11 rnnll111um .1rc for 

M ;:: I, V = V,,,," 

('..t 

for Ill _ ( infinue rcJuuion uf p1t1ure ,.izel 

V = I V111," 

(2 

This means ch.it for cxrremc reduuion of 

1hc p1c:ru re \Ile rhc cfieuivc ,•xrosure may in

crc,m, by a m.1x1mum facmr o( I. The corra 

110n, 111 he md.lC for variou, nhicu-m-imui:c 

rnt11)s ,on he read on the st.lies V, V 1, and 

M. Goini hatk to the pr<cvi,,u, ex,1mple, V 1 

was lnund m he O.X2 cm/ µ,st'<. f11r I/, 5 and 

~I I . ' uppme Ill = 4.5 : 1. V bt'Comcs 22. 

cm/µ~ec accor.1111~ m the <loue.t line which 

links M = l.5 I and V 0.82 cm/l,sc1 

Thi, i, u pr.it11cal cxJmplc of u rnlcubrion for 

the T1•pe 1• 1- A C.1mcra wlud1 has :1 m,u:i 

mum apcrrure of 1/t'j .md ohjt't l ima~c ratio 

of M - 1.5 . I. 
Practical Examples for the Calculation 

of Exposure for low and M edium• 

Speed Transients 
Sup~c ir i, ,l~irw to recmJ .1 srne•\\.1vc 

cruns1enr h.1v111,11 ,I pe.1k-to-pe.1k ,1mplicuJc nf 

approximately (, cm ( A = 3 cm) anJ :1 fre

quency f = '> kc. The rube may have :1 P 11 
scrttn with a rnstcr hrighrne,s of 2. Fe. L 
from FiRure 10. V""" is detcrminecl co be 6 
cm/ JJ.'!i« for J (l, I. H.1lf of this speed is 

t.1kcn in orJer tu pmviJe n mar~in of safo;11• 

as cxpl,unc:J above, ~o V,11;" = 1 un/JJ$eC. 
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Vs 

NOMOGRAPH RELATING AMPLITUDE, FREQUENCY, AND MAXIMUM 

WRITING SPEEDS FOR SINUSOIDAL TRACES 

V 

' I 
I 

v-;;;: Vs; where Vs» V sweep 

The s19nol writing speed (Vs) 

l>Otnl of moximum writinq speed(V5\ 

r
1 

V5• 21"1 A, where • t • frequency of slc;inol 

A• 1/2 peok- to- peok 

ampli tude 

frequency 

f 

Is very nearly equal to the uocr 

writ1n9 speed when the sweep 

speed 1s 1/10 the s19nol speed. 

Mo~lmum 
writing speed 

V 

' Vsweep 
l04 ln./µsec 

Amplitude 

A 

~--2in 
--~-1-112 

lin 

0 .9 
0 .8 
07 
06 
0.5 
0.4 
0 .3 
02 
01 

J04 cm/µsec 

103cnv\isec 

102cm./11sec 

10 cm./µsec. 

I cm.l)Jsec. 

IOOcm.lmsec 

10 cm.Im sec. 

1Q3 in / µsec. 

102 ,n /µsec . 

IO ln./µsec 

I in.lµsec. 

IO0in.lmsec 

10 in.Im sec. 

Figu,o 11 1 in.Im sec 

I cm.An sec. 

lµsec.• I microsecond• 111,000,000 second. I Mc • 1 megacycle per second• 1,000,000 c;ps. 

I msec.• t millisecond• 1/1000 second I kc • I kilocycle per ncond • 1000 cps. 

Frequency ronc;ie may be extended below 10 kc or obow 1000 Mc by applying a suitable foclor, 
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PHOTcx;Ri\Pllll RFC.ORDI N(, wn II ( A'fHODh-RAY TUB[ 

NOMOGRAPH FOR DETERMINING WRITING SPEED IN TERMS OF L ENS 

APERTURE f, OBJECT-IMAGE RATIO, S MAXIMUM WRITING SPEED 

V or Vmoa 

105 om /µsec. 

50,000 

20,000 

10 4 cm./11sec 

103 cm./ µsec. 

100cm./11sec. 

10 cm./µ sec. 

I cm / µsec 

IOOcm./msec 

IOcm./msec 

I cm / msec 

I0 4 on I µ sec 

Io =>cm1µsec 

I001n / µsec 

IOm / µsec 
IOOcm.,vsec 

IOcm.lµsec --
2 ---
1!.!! ~uc_ - - ~'lL/Jl1 

tOOcm /msec. 

IOOon/msec 
IOcm / msec 

1cm /msec 

IOin /msec 
IOOcm./sec 

10cm /sec 

Ion / msec 
I cm /sec 

0 I cm /sec 

lµsec • I microsecond• 111,000,000 second 

v· 

v': 

f • lens operlure ot infini t y 

V mox 
I 2 

M• opt lcol ob1ect • to- ,moge rotio 

V max • moximum wri t ing speed al I • I a M• I 

V'• writ ing speed 01 ony apert ure I 

V • writing speed at object Ima9e rot io M, ond 

aperture t 

v ' •V when M•I 
V ' : V mo x when f : I 

IOOin / µsec 

10 m / µnc 

I In / msec 

IOO in/ sec 

I01n/sec 

I In/ sec 

0 I on/sec 

f 
I 

9 
II. 

16 

3 2, 

64. 

M 
I 

I msec : I m1llt second • I/ I , 000 second 

Tome scale changes below I In / µ sec. a below I cm,111 sec. 
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The speed of the phenomena 
which is to be recorded can be 
found from Figure 11 by cons,der
i ng a frequency of 50 kc aod 
dividing the result by ten w give 
the required frequency of 5 kc. 
A value of approximately 0 .1 
cm/ µsec is obtained for V 1• 

1A 

01-- 1- -t 
3 10 20 

("s ACC£L(RATING POTENTlAL 00LOV0l.TS) 

-,, rtt I,, • II Ill 'I I 111: I II' :Ill :!f ~ ., II 

zoo. i i:1" 
[ ~ II"' 11 

1 
r lj!I iJ \ -I H •➔ I 1 · 

i Ii ,I , I ., . 'I .i. di ·f . . "" I-Ji: , ... ~ ' l '! 'I ,. ' o\, i•. r! 
I I t ' ' l, I 

By me-,rns of the momograph, 
figure 12, we find chnt wich Vmux 
= 3 cm/µsec, a signal of Vt = 

.., 0.1 cm/ µsec can be recorded using 
20 ~ nn aperture ol f/ 5.6 for M = I. 

~ If a different racio o f object o rr 
screen to image on film is desired, 
pcrhap~ M = 10:1 , a line drawn 
from this value 10 0.1 cm/ µsec 

• 100 

·• 

,-2 

IOOO 

,00 

on the V I scale crosses the V scale 
.11 0.33 cm/ µst-c. Use of M = 
Ill : I permits rhe recording of 
speed.I 3.1 cimes higher than with 
M = I. To confirm this. locate 
0.33 cm/ µsec. on the V 1 scale and 
drawn line to the previous deter• 
mined aperarure f/5.6. The cross 
point on the V,,.,,x scale em1b
lished the correspon,ling incrc~ase 
in V

11
,.,. 10 10.2 cm/ µsec. Since 

the reco rded speed is only 0. t 
rm/u.sec .a line can he drawn from 
l 0 .2 cm/ µ,sec on lhe V,.,,.. scale: 
through V 1 = 0.1 cm /u.sec. which 

90 IOO 
ao 200 

shnws an aperrure between f/9 an,1 
I I I 1. ConseQuenrlv. the phenom
enon can be recorded either with 
an ao,.rture f/5.6 for M = I, 
wich f/ 10 for M = \() : I, or with 
any intermediate values. 

• ., . t 

I II ' 
,, 100 

-- tl I LI { 
2 0 

;1"1 j .,! Ii JI "° 
: 1 ;11 ~ ·41 j 

t. 
f z:r !ii Recording of Transient 

20 

j Rectangular Wave 1 
6 , r, ,I 

I • II JL l ., ' 
., , 

' Jr I I I I• I 
' I !1 HJ 1 

2 
'II" ~:~ ::~mt rtl 1T 1· ,q t 

I . ·;j(i' t, 
9 I 
_70 ,1 

0.1 '" ' I 
OS ,. I' t 
0.4 

11 ,1: " 
,, ,, 11,1 I I t o -

11 I I l f 'I, •: lj II ;1 I 
0.2 

iji; di •1!1 iii 1 ' ;;d!W~ftm riff HI iFi n. '. l iit1 ; 11 I 

0.1 

0 

o., 

IO 20 30 

f"u ACGE.LtllATlNG ,Ol[NT!Al (,OLOV0LT9) 

Figure 13. Gro!)lts showing relotionsltic'> berween maxi• 

mum pltorogropltic writing 1peed1 ond occeleroling 
potential far rite Type SRP·A Carltode-ray T ubo. 

112 

Assume a rectangular wave wirh 
a maximum rise o / 5 cm/ µscc. is 
co be recor,led. The m.ucimum 
speed to be recorded 1s therefore 
5 x 1 011 cm/ sec or 2 inches per 
µsec. 

The available lens hos a maxi
mum aperture o f f/ 1.9. Thenomo
gr:tph of Figure 12 shows thar 
v,,

11 
.. = IH cm/µsec. Figure 10 

indicates that a PI I Kreen with 
B = 5.6 Ft. L. would be s:1ti$• 
facrory. Assuming that in rhis 
c-.,se only Ii Fr. L are available 
from the cathode-ray tube under 
, he given o peracing con<li,ions, ir 
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PIIOTOGRAPIIIC RECORDI G WITII C:ATIIODJ: RAY T U BES 

woulJ pmh.1hly he ndv1s.1ble tn increase the 

exposure bv rJ1~111~ the ohjeu-,muge ra110. For 

M - 8: I rhe apparenr "r,r,ng spcc..J is IO· 

ue.ised lhrcc-folJ, an.I .l rc..or,hng or ,amfac• 
c11ry Jcns,rr would he secured. 

Rec:ording of High-Speed Transients 

The lUrvc, uf Figure I Cl ,houlJ "''' be ex• 

tr .,pobretl to ,ncluJe rhe hrJ,:h brightness levels 

.iml wri11n>,: rates obr.iincd with the new Typ~ 
~RP-A hi,a;h-volt.ige cathode-ray tubes. These 

hri)lhmess da(.l are based upon lighr measure• 

muits made under stead, rarlcr condiuom w11h 

rd.11,vel)' low hc-:im currents. :md accclcm11ng 

pmcn11als. For rransiems of hi~h si~n.,I wm
mg-spceJ~ .md with lugh lw,1m-currcn1s, rhe 

phoroµrap hi< etlidcnry ,,f the ~creen phosphors, 

pJrrirnlnrly rhc P2 ilnd P 11. Jot·s not rcm.1in 

rcL111ve to thc liJ;ht output obt.1,neJ under 

m,ady.sw1e conJ111ons. 

ft is necess.1ry, unJc:r thc~e condimms. to 

d1rectli• Jcrermme the mnx11num phoro)lr,,phic 

wmm)l speeds possible vs. th1: des,red op1:r.11-

mi; ccnJ111nm. For 1:xam pl1:, the len,1 VJ n.,hle 

f.,uor m the <hJr-.it-reri~tics of a ca1hoJe- r.1y 

ruhe ,s it< ht•,1m-current v,. i,:ri,1-Jrivc ch.1r.1c• 

reristic ( 111:, v~. E,,1), all orhc r fono rs re nuin• 

mi: the same. Since maximum beam current i~ 

J lw.1ys Jl.'Sir,1bk·. a ser of curves m,1r he plot• 

red. w,th E,.1 - 0, o f m.1~imum phmogrnphic 

wrstini: 5pecd vs. accclcr.uin,s.: volrai.e The 

pJramcrer for these curve~ W<>uld be E1,,, ( 2 nd 

.mc.><lc-to-cath0ll1: porentiJI 1, since rhc hearn 

to rrent 1,,.1 vari1:< rou1thlv a< the I .'Ith power 

nf cathoJe-ro ..?n,1 anode vnh.tFC, E ..... 
Thi." i,:raph\ uf F11wre 1, ~hchV rhl' 1·~1)(-rc , 

ment.1lly Jctermined maximum phnrn,itrnphic 

wririni: rare< fnr thl' Tvne "iR P-A tuhc M f,, .. 
equal 10 2.000 an,! -1.000 Vlllrs. The jlriJ volt• 

J,s.:c. 1.:,.1. 1< J.t II volts in c,1ch case Th1: rnr.11 

,1uder.11in.i: volt,,,.,. I\ .. ''"" v.rrir,I fmm 1.000 

ro ..?5,00() volt\. These curve~ arc intcnJc.! for 

u<e only wirh the T voe 5R P. A tube and for 

h1>,:h emuls11m-\peeJ film an,! dcvcloo.:r (EK. 
l.in,,~ra11h P.rn or Orchn nnd D-l 9a) l'he 

v.1luc< ohr,11ne.l from rhc curve ,lo not rer,re-

5rnr ,1hsolur1: l imits ~i 11< t ,, v,1ri,11ion o f 3s 

much 11< ±50'·•: c-an h,· obrnlned Jeocndin>s o n 

the t'ffiriencv of the n:1r1ir11 l~r sneen or ai,:e o( 

rhe ruhr. th" fr~hn"<< of tht" li lm s10tk. Drt>· 

rr«init cnn,lirion< llnd lrn, oualitv. etc. From 

rhr n1rve fnr the Tvne 'iRPI IA. the maximum 

n ho ro"r.10hic wriring speed ,uivcn at E,. .. = 
·r.000 volts Jnd F.,.. = 2"i.000 volts is I 50 

ind1es/micro~'lonJ (for (/1 and M = I :I ). 
In most ~5 mm c:imeros the objcc1:im~,11e r~rio 

1$ LI or h igher. For an ohje<1 ·image rJtio o( 

4.5: I , the m:iximum writing rate would be ,n. 

creascJ ~bout 2." umc.s. Therefore the prcvi 

ously sclecte-1 figure- ol 150 snd1e~/ p..~cc. at f/ I 
iind M ~ I : I woulJ be cquiv.tlcnt 10 a wntintt 

spc.-cd of 100 ,nchc-s/ µ.sec nr f/ I anJ M :::. 

-1.~: I. 

Recording of Recurrent Phenomena 

/\s Jnorher example of the use of data i•ven 

in this .1rridc, J5sume the exposure umc for 

,he rcrnrdin!: ol rl·currc.>nt phc no mcn ~ 1s w be 
determinC\l. 

Let us assume rhat J sine "ave of ,,mplimJc, 

A = 2 cm, Jnd ;i frequ1:ncy of 1000 cps, wnh 

a sweep frequency of 100 lpS, ,1ppe.1rs on .1 

Pl screen, yielJ mi; u bri>:hmes,, B, of 7.5 Ft 

C.. If n 1s 1h1: nu mber o l im,1J1c~ per secontl 

appt>arm,11 on the screen. t 1s the exposure rime. 

a nd V 1s the maximum wri11n,: speed of the 

phenomenon which has ro be rec.ordcd, rhen V 

= 1.11. V11111 , or t V/ (n V1111"). Refe rred 

ma lcn~ with ap1:rturc f, r = Vfi/( n V,.,.~). 

In rhi, case n 100, an,I V - 2,.. x l(fl 

x 1 12.6 x I 0'1 cm/sec. From rhe ,i:r;iph of 
r i,i;urc I 0. v,,.... 6 x 1 o·· tm/S!!e, and it l,tn 

the n he c-alcul:1ted tlu1 1 - 2.1 x I0-·1f:! sec 

I( ,m .tpcrrure o f f/7 i,employe<J. 1 = 1/IOOth 

S('l, 

Exposure for Continuous-Motion Re

cording 

Since 1h1: film •~ in mo tion .ll nll times, the 
rr.1ce h lOlltinu,,usly recorded o n .; different 

pan o( the emul,ron .1nd the exposure should 

be dc1crm1neJ ,n the Sdme m.1nn1:r as sin,i:lc 

frame re~nrdini: of single rrans,cnrs. The wm

ing speed of the spm un the fi lm depends som1:• 

v. hat u pon wh1Ch method of <Ontinuous-mo11011 

rrtorJing ,s useJ ( <ec " Rernrdin,.: by Means o f 

<.ontinuous-Motion CJmeras··). Usin,1t Mer hod 

I. the him mm inn pmvidt-s the time-h.1sc 11n.l 

i( rhc o p1ic11lly-reduccd sigMI writin,i: speed is 

rnnsiJcrably ,.:rc-atcr than the lilm spt-ed. the 

I.mer may be ncAlcuc.l Using Method 2, the 

exact spar wririnA \pee.I ( referrl·,1 co rhe film 

plBne ) is the vcltor 5um of the oscilh► 

}?r.,ph ,w~o-scx><:J ( ontically-rcduccd l. the 

fi im-sp,-cd. and the ,ignnl wri rin,:: speed ( opti• 

ca.Hy rrduct"d / The him spceJ ,~ ordinarily 

mud, I~ rha n ei the r of the other soccJs nnJ 

can he ncAlected Thus if a sinu~oid.11 sii:nnl is 
rccorJt'd u~in,t: M crhod 2, and about IO cycles 

appt>;1r on the ,crccn for ea<h ~weep, rhe elfo,. 
1,vc "ri ting speed is 2,rfA ( referred to the 

screcr, I or 2,rfA/M ( rcferreJ to the film 

plnnc ). 
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GRID . DRIVE CHARACTERISTICS 

GRID VOLTAGE 
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8 
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I:; 
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Figure 14. Typical 9,id-volto9e vs. screen-<11,

rent cho,ocler•slics for tltree different tubes 

of the some rube type. 

L.irge vari:1tion5 0<cur in the grid voh:1,1:c 

versus screen rnrrcnc1 charactl•ristics or the 

grid \'Ohagc versu, l1J,:ht output char.1c1eri,til, 

of inJiv1Jual ca1hoJe.r.l) mbes nf rhc same f)'pc. 

Jue co unovoitlnble m,10uf.1nur111i. tnler.1nccs. 

Avt·rage charancrimu, 1,kmed 1n rhc usu.ii w11y 

.I< in Fi,i:ure 1•1, ,Ire ther~fore of l11rlc hdp w 
cquipmenc designer,. A some\\ h,u different 

merhoJ of appmath has been found more <ar. 

1sfoC1ory for c:uhoJc.r.J)' culx:). 
The Jcsigncr of lathoJe-rni• rulx, equipmlnt 

is intcrc~tt"tl primarily in two char,tcrerisrics in. 
sofar a, the grid ( conrrol elcnroJe I is mn

cerned First, he mu,1 know rhe cu toff bi.u 

limits in order rhar he may provide a sufficient 

r::ngc 11/ ne,i::ntivc d-c gri,l bias 10 cur the cube 

off ( c-x11nguish rhe he,,m and SJXlt) in all cases. 
Secondly, he is 1n1crc~ted ,n rhc variation o l 

screen lurreot or brightness ns rhc grid is madt' 

more posim•e wuh re~pect ro rhe cutoff volt-

1,1gc~. In genernl, the modularing signal is a-c 

and Is supt·rimpost·d on rhe d-c grid volrage, 

so that the absolute v,,luc of grid voltage l,,r a 
given brighmi,s~ 1\ nm so importan1 ns rhc 

voltage above cumfl; the designer must know 

how much m0<.lul,u mn s,gnnl ( .1hove lumff) 

he nCl'ds to prov11lc, m pro.lute the rt:quirt·tl 

~crccn current or hri1-:hmos. Tl11s vvh.1.i;e .1bovc 

u1m1f lus ht-come known .u (,,;,! (),i,e, 11nJ 

rhe 1hnrnltcriHic of Grid Drive vcr,,u~ screen 

rnrrC'nl or lighr ourpur has be.:omc known :i~ 

the Grid Ori,~ Ch,mutuistic. 
H Grid Drive i~ pluuctl again•t ,ucen rnr

renr for n large numher of cube-I , ir 1~ found 

that mo~r of the ruhcs give 11pproximatel)' 

,1mil!ht I ines, at le;1<1 ovc:r the p.1rt of the curve 

wh ich is o f inreresr. In tubes in \\•hich only a 
s mall p.m o f chc roi..11 ca1ho<le <urrent is u11l

ize<l, "h1d1 ,ndutle, mmr elec1ros1.111l delle,: 

cion rubes, rhis curve has a slope of .tpprnxi

mately 2, indica1in.~ nn cxponenrinl of rhe form 

I = KF,.=,:. for the Grid D rive vcr,us Sueen 

Current Characterimc furrhcrmore, on such 

rubes. the Grid Drive Ch:irauemttc curves do 

no1 vary appreciahly with CumfT Bia.,. It " 
therefore possible 10 rerm·scnc 1he avcn1ge Gri,I 

Drive Ch,uacteristi< nf an elcctrost.1m dellct

uon rube b) ., ,rraight lane curve nn log paper 

\IICh :h ,hn\\ n in I 1,1Wr" I 'i. Tn rrnvhlC for 

manufocrnrin.i: v.tria tinn,. n min11num wrvc: 

t.10 be d r.,wn below rhe (lVern_11e cvrvc 

The equipment designers 3µpr0;1th then re

solves inro the followin.i: · ( 1 ) provide ,;uln

tienr ne,i:ative d-c bia, ar the 101cn~111 conrml 

m cur off the rube havmg rhc maicimum cutoff 

bias permitted by the cube spcdhcacions; >lt1d 

(2) if grid mo..lulauon is used, provide su/T1. 

cienr grid moJulatio n vol rage ( CnJ Drive) ro 
drive rhe rube 10 the dt'sircd scretn current or 

brighcne55, 

Of course, each rube cype ha, a specihe,I 

brightnl'SS, or beam currrnc rarin11, I spc-cihc,I 

for a ,zivcn operating condition l and rhe 

equipment designer ,Jnnor depend upon the 

n.be providing more ch.10 the \pct;1hed v.iluc 

The tulx: characrcris11c 6hcer also spcc,lics the 

i::rid drive which must he provided in rhc 

equipmem for rhc ~ptdficd screen current or 

light oucrur. Thus. rhc answer ,s .r,:1vcn 1mme. 

dmtdy for the designer "ho is oper.mns the 

tube under rhe lOndit,ons for wh1th the light 

output o r screen cum:m is specilic-tl, and wll(J 

wants to obtain the full raced screen current l>I 

light output. He mu\t be careful, hn .... cver, ro 

take precaurn>ns :1g.11n\t the grid being dri,•en 

positive w1rh rcspeu 10 the cathode. 

for mo,c magm•ric ddlc:crion tuhes, the Grad 
Drive Churacterisucs d11Tcr from chose of elec-

1rosmic rubes in th,11 they val)· .1ppredably 

with the cu toff b111s of the particular rube as 
shown 10 figure I 6. lln"cver. 1h1s tact in nu 

way precludes rhc tube m,inulatcurcr from 

spe<if)'ing ., maximum Gml Dr1ve for the 

rated suecn current, and the equipment de. 

("urn•nt in tht ,.\, rt1ou h1•nn1 i-,·tl(•hin~ tit" Uu11rt-M•,•11t st.•n•,J11, 

l\ol•• llml lhl,; <l111•M 1101 1111· .. n tl,;1t "" i,;dol l,- m,111,- pn,ltl"'• l•ut ,,nly teRN ocgntlve. 

11◄ 

wigfi
Stolen 2 Line Transparent
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GRID-DRIVE CHARACTERISTIC.$ 
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GRID DRIVE - VOLTS 
Figure I 5. Average grid-drive characleristi< for 

a typical ele ct,oslatic cathode-ray lube. 

signer proceeds exactly as for 1he electromnit: 
tu lie. 

In cases in which the tube is not operated at 
the conditions of 3ccelernting volcage, etc., at 
which rhe Maximum Grid Drive is specified. 
the following approximate relationship~ will 
guide the equipment designer in determining 
necessary Grid Drive: 

Electrostatic Dellection Tubcs'1 

J= K1f:1,~l/2E_t 
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n. 
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GRID DRIVE - VOLTS 

Figure 16. Average grid-drive cltaraclerisrics 
for typical magnetic calhode-ray lubes. 

M.1~nctic Ddlection Tul)Cs:1 

l= K~E,:!-3/ZE,.:1 

l= K:1ll,,.,-3/2E.,:1 
where K 1, K~, Ka arc constants f<lr ,1 g,vcn 
gun design 

Note chat in the electrostatic case the effect 
of .1cceler.1ting ek•ctrode volrn~e on the grid 
drive characteristic is small, an,! that in the 
magnetic case the accelera ting clcuroJe voltage 
has no effect". 

OPERATING NOTES 
C11hode-r:1y tube power supplies musr 11su:11ly ate the accelerating clcctrodc ( sernnd anode) 

provide between I 000 and 5000 volrs d-c at at ground potential. in order th11r the deRec. 
from one to three milliamperes. ln oKillo- tum pl.ires may he substanti:tlly at .i;rounJ po. 
graphic applications. usual practice is to oper- tenrial and thus facilirotc their coupling to 

3 The hll~lc Jl s lilH•tl,111 I" hrtw,:," " 111\w" with llw fl(1\••ntinl .,f llH• c•lc•<'lrode nex t lo (hP 
~rill TITIJJ)n t·tlnnal 1n Bh2 rind "mall ullllz111io11 nf lhr> t•,ltll ,·athmle ,•urrcnt: as enm• 
par,, (! l!• tulw,s ln which tlw 1wtc11llal uf th" r-h•o:tro<lr ne~l to th,· !:'rlJ is independent 
o( Jt;ht nud In which n1o~ t of tile ~·ntho(h• 11 Ul'r,~11t rNH'hes tho ~t·t·e(ln. 

I The re Is a l<•ndPncy lo lu~t ltule tlw \ If<•• ,,r Jl,nlliu~ apert11rc~ In m:ip:ncllc gun!I, which 
will result In the a~C'<-lernting voltngc twvl1111, somr e ll'Pct no the grid drive <!harac• 
teristlcs. 
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DU MONT LJ\Tt\LOG 
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figure 17. Typical power supply cirtuit for intensifier type calhode-,ay showing the bleeder sy,rom 
which lurnioh11S proper polentials lo all the lubo eleclrode,. 

ddlt'ttons s,g,ul cir,uirs und rt'duce rhe hnznrJ 
1r. making mn11C1.111ms dirt:cdy r<) 1he ddlcc
rion places. WJ11m ch•~ merhod of Opl.'r,111on ,s 
u~eJ . it is nccess.1ry 10 insulutc the iransformcr 
winding supplying hl-a1er power 10 the ca1hoJe
r.1y tube: for 1hc full .Llceleracing volr:111e, since 
1he hcutcr and cathode ,ue opera1c(I a1 a ncgn
nvc potcnri.il wirh rcspclt lO g round equ:11 111 

rim vuhagc. 
A volt3gc divider u 01J1m1ri ly used to pro• 

vide rhe rcqu1m.l vnlr,igcs for the control clec
trndl' ( griJ) and focusing denmde ( first 
,1oode. The negnuvc vo ltage is prnvided by a 
rheosrat or potl:'nuomctcr at 1he negative end 
of 1hc vultai;c d1vi,lcr, nnd suffiucnr rnngc: 
,hould be provided m pcrn111 varnu1on or grid 
b,as from zero m .i value .11 lc,,s1 cquJI m the 
maximum cut-oil' volcai.tc for the 1ube \II the 
nctelcrnting volrngc Jt wlmh i1 is ro he nper• 
111ed. The folusini; vvlrngc: po1en1iornctcr 
~ho11IJ he rnp.1bll.' of pr1widinA a rnngc of voh
.,gc m chi' futusing clccrr0<lc rnrrcspo11dins 10 
1he range over whid1 1hc voltage rcquir<',I for 
focus ,s permiul'J to vary by 1hc spelilirntwu 
for the particular ruhc ry)X' mvulvcd. 

In tmler 10 reJutc dcfocusttt~ of rht· spo1 to 
.i minimum, positionini anJ sigrml vohJ8CS 
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should he halnnccd wht'ncvcr possible; 1h"1 1s. 
cqw1l positive and ncg,uivt· vnl1>1gl-:< 5hould be 
applied ro the two plares of 11 ,leRetllofl•l>IMc 
poir. 

The in1eosiher shoul,I onl1narily be oper,11eJ 
nr n potential 30~ to I 00'',, abovt' the a<,el
eraring elcc1rode pmeminl. When )(>wcr 1•nl11cs 
of inccnsificr voltage art: ro be used, 1hc imcn 
sifier can be conneueJ 10 a 300 <>r •lOO volt 
pl:11e supply if ~uch a supply is m,dil)' avnil
.tb le. If a higher intcnsdic:r 1,01cn1ial i~ de~iccd. 
J. scpara1e rectifier, npern11ng fmm r.Jtc same 
high voltage transformer winding ;1s rhc ncccl• 
l;'ra!ing voltage supply, with hearer winJini; 
and a simple res1stun~e-rnpacic.111le tilccr, are 
easily provided. 

A cypital power suppl)', w11h pnsi1iooing 
circu.its ,ind dc!k-<:11on.pl01c input circui ts. is 
~hown in Figure I ~. Such a supply will pro
vale jdl"Qu;,te vo lrage~ for operating i111ensificr

tyµe ca1ht1tk-rny rubes, such as 1he Type 51.P-A 
~cries. 

In !l transformer designed for <>pcrn11n~ 
curhm.lc-rny tube urcuirs, bo1h 1he cathodc-ra1• 
ruhe hl'atec windin~ and 1he primary windin,c; 
should be comple1cly surrounded with grounded 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

OPERATING NOTES 

cleuro~tattc shiclJs. The~e ~hicld~ :HC netcss.u-y 
to prevent clectroscatic coupling 10 the heater 
w,nding which m1gh1 cause intensity modulation 
nf the catho<le•r-.ly beam. and 10 prevent elec
trostatic coupling from the high vnltagc wind• 
111g 10 the powci-line. It is advisable 10 ground 

the lha.,s,s of ,111hode ray c1.1ui1,menr ro prc-
vcnr .rny r ossibal11y o f the chassi~ ,Ill.tining n 
hii,:h pmenrnil w11h respect to gruund. The po
tentials :11 which c,11ho<lc-ray r11hcs oper31e :ire 
dangerous, and precuuuon should be taken ro 
prevent tont,ttt ,vith tht•m. 

USE OF TUBE CHARACTERISTIC SHEETS 

On 1he following pases will be found Je
scraptions and charnct<.'1 isuu of the vuno11s Du 
Mom cathode.ray rubes. These bulletins ,m: 
,trrunged ro give the ~ienrinl Jam on e:ich type 
in the manner which has been found mos1 11sc. 
lul und complete. 

Designe rs of t'llthode-r~y equipment will f111d 
these char~ctcmtic sheets usdul in the d1oice 
of a t:1.1ho<le-roy tube for a given npplimtinn, 
,h :1 guide t0ward best u riliimion of the c.11h-
0Je-ray rube for 1.he panicul.ir ;1pplica1ion . .inJ 
:,s a me:ins of JSSuring rha1 the equipment is so 
designed as co provide for the- pro<luetion rol
erances needed in the mnss pro<luuion manu
facture of cathode-ray cubes. This Jamir p0,nr 
,s particularly important for any equi1>mcn1 
which is co be made in quantity, 11nJ in which 
11 is necess:1ry 10 be able to u.se any cathode
ray rube ot :, g,ven cype interchangeably. Mnny 
pieces of equipment hnve be .. n "Jt-signed 
.uound'' .1 p,micular sample cathode-ray rube 
only co linJ that many tubes of produetion lots 
will not work in the equipment. The follow. 
ing paragraphs will be of nssisr,ince in inter
preting the various >l'<-tioos of thc charac1ensr1c 
sht-ets. 

Description 

Ealh Du Mont CarhoJe-ray Tu()C Chnrnncr
is11c Sheet is preceded by ,l concise but a,·tu• 
r.11e gcnernl Jescripdon of rhe tube type. Thcst• 
descriptions will be of a.ssismnc:e in choosing 
the proper cube for n given applicarion. 

Mechanical Characteristics 
The Mechanical Characteristics md,carc the 

wler:inces which must be provided for 1n rube 
mountings, shields, ecc. Equipmem designers 
should not design closely form li1ting shields 
bascJ upon nominal dimensions in rhe outline 
drawing which do not have 1oleran~es. Care 
should be exercised co prov,de /or the angular 
1olcrdnces of base and conr,1ct oricnmrion. for 
c~ample, in order 1hac the naces of elt-ctro
static type tubes may be properly aligned ,n 
rhe l'((Uipment. the l>asc and intensifier terminul 
connecuons must each be movnble through their 
~pecified angular mlcninrc~ with the trace. 

Dz 
Figure I 8 . Dio9rom s /,ow;ng on equivo/ent ci,

cuil for d eflection pla te capacitances in a 
cothode-,ay t ube . 

Direct lnterelectrode Capacitances 
The values given nrc nomimd ones. whkh 

.ire usu11!1y average valut•s. but which urc suh
it'('.t lO rnmor variaciun aii nnpr,)Vements :ire 

,n~Jc in designs. An equivalent cin:uic for 
a deflemon pbte pair. when used for bal:1ntcd 
,lcflenion h given in r,,µurt• II< where C1 = 
di1ec1 capaci ty from D1 to al l elccrroJcs except 
D::, C:: = Jircct rnpality from D .. m .ill cle(
rro<lcs cxcep1 DI' C:1 = direct rnpamy from 
D1 m D::. for the case of unbalanced <leflcl• 
1ion. for ex,m11,lc where D., is 1ieJ 10 A.,. the 
roral capa<"imnce is 1ha1 of -C1 and Ca iri par
.iJlel. 

Maximum Ratings and Circuit Value$ 
Heater voltage should alwnys be mninrnined 

aS cl(ISC as possible co 1hc rntcd value. In no 
Cd.SC shoulJ rhe applied heater volta~e Ji/Tcr 
lrom the tared value by more than IO'Jo. 

All d-c potentiJh given in the chnmc1cris-
1ics sheers u.re with respect m ,a1hode unless 
Otherwise inJic~ted. Rdcren(es t0 E11:.fE11:: 

ratios are also lor potenuals with respcu tQ 

cathode. 
Maximum values of voltages given under 

"Ratings" arc "design center" ,,,dues whKh 
should nor be exceeJed by designers of l'qUip. 

men 1. Th<!se values are I 07, below the ..1bm
lu1e mnx1mum VJlues formerly specified, ~nd 
,is such rnke 1oto act<Junt rhc possibility of line 
voltage varianons or varmtions in the values of 
components which m.,y raise the supply vohage 
:ibovc the: '\ks1w1 center" value. 

11 7 
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OU MONT C.ATAL(X; 

ExcecJing chc spc,ihed ni.ix1mum value of 

grid circuit resist.inte may c1use Jo,s of griJ 

conrrol. Excc-etlinl( the spcc,fied v.uue of <le

lleuinJ: ck-ctrode ur<U1t 1mpe,IJnce m.1y rc-suh 

Ill ripple appearing on the mite ,It the power 

supply frt-quency, or ,n ~erious dcpo.itionin!( 

of the trace. 
Exceeding rhe sp<.'tilit•,I m,1x1mum ratio of 

E1oli/E1,~ l inrem1her purenual 10 Jtu,lerJung 

electrode po1ent1,d J will re,ult tn exce.~~i,•e 

spot J1~1nmun with Jtllt:<t1on, and m.1y result 

in panern distortion or ··/oWing h.1ck"' of rhe 

spot onro the screen area .1fc<·r ,r ha.s OC<'n 

Jell«rt·J off. It also m.l)' r~uh 1n volra.i;e 

breakdown .,cross tht: inrensifier i,:.1r, ( J,::tp hc

cwccn Jtlcler:11ing c-lettro<lc tO'.ttin.i; .ind inten

sifier elecrrode coating on wall of 1uhc). 

Typical Operating Conditions 
The I) p1Cal value~ given for Jteeler.111ni,: 

voh.111c ind,,,ue the r.lngc of voha~es over 

whidt ~uu·1-sstul OJ>eruuon may he t-xpec1ed. 

In 11cncr.1I, rhe hii.thc,r voh,1.i;c• shoulJ be 
, 1,os..-n "hen hc,t ,pm size ,ind 1111ensit)' arc 

requ,r<:J, .tn,1 rhc lm•e•t ,11h,1gt'li u11n1s1en1 

with the require,! pcrformJnce when high dt•· 

tlcuwn >l'Miuviry ,ind cwnomy 1n wc•ighr ur 
cost of l'<Juipmcru ate.' of par.1muun1 import

ance. 
The Ano.le No. I volrJ>;e for l tKU\ 111Ji1,11c, 

the r.in~c: of volr.i,:e "h1,h the fulll, rnnrrnl 

must provide fo1 the lOrrcspondin,14 Anode No. 

2 vol1.1.i;t•. The pmpcr range of focus voltai;c 

for E1,~ v.ilues mher than 1hv,c ~•ven under 

TypicJI Operarin>; ( onJ1ti,,ns m.iy be Jetcr

mineJ reJd1ly from the I.Kr 1ha1 the f1, 1 \.llue 

for t111.us v.im,s Jirt'trly with l, 1,~· ( Ir 1~ nm 

npprccinbly affecrctl hy l\:1). 
The ,,.,Jue of wiJ vult.1ge for beJrn curoff 

111J,,a1t, rhe ,1mounr of nt·gacive ,·olta.i;e "hich 

must be prov,deJ by the ,n1cm1ry lOntrol tor 
rhc >;1ven typical uper,111ni; wn,hmm in order 

w cxtin11uish the sror. The imc11s11y coniml 

111us1 he: rnp.ible ot v,1rymg 1hc .i;rid voltage 

from zero 10 1he m.1x,murn v.tlue of cumff. 

\\llh <omcth,ng 1<1 ,r,.ire 10 provide tor leaka,-:e 

1.urn:nr Jror, auoss rhe grid t 1r<111t resisrame. 

In nppl11.1111111s where pulsing or mhcr ~nJ 

moJul.111011 1s used. uHc ,houl(! be t,1kcn 1,, 
tons,Jer aU the compomc c/ll.~ts of J-c ,ind d-c 

~r,J volr.1g1-s. so ~ to prcw11lc for 1n1ens1cy 

rnnrrol from zero bia, 10 t11111fi for the part of 

rhc rr.1le whil.h ,s m be obst'rvcJ. t For 1:x,1m. 

pie, ,f I he 00,1m is to be pulsed on anJ oil 
w11h J squ>1re pul¾·. and to be vmble only at 

rhe rop of the pul,e. tormol >houlJ be pro. 

viJeJ so that the p<>1en11al of rhe i.triJ .tt rhe 

umc tlur rhe puhe 1, on, c.m h<: v.111cJ from 

zero m 1hc max,mum lututT v,ilul·. In 5omc: 
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co,,,s of cornplica1cJ .i;rid signnl~, a me.ms of 

providinJ; the neces~.,ry ,ontrol with a mini
mum of operating conrrols. will he m provide 
a "suew-Jrivcr·· ad1ustmen1 ,d11d1 1s adjusted 

only when changing tubes. 

The cutoiT voltage varies Ji rcnly with accel

erating dccrrode volrn,l(e ( E,,~) 111 tu hes which 

do not h,wc ~ separate!\ connt~rcJ ,,rccn gnd 

\ most elt~1ros1a11< fCKcu, tubes 1, .1nd vann 

nearly Jircnly w11h the ~reen gnJ volmgc 

( E,~) for tu hes whidt have ., ~lft:<:n i;rit! 

( most m.tJ,tll(!tk focus tub<:s J. 

The gun anti screen wrrents, and the ltgh1 

ourpur vJlues ,t;ivcn /or rhc varmus t)' pes .ire 

nominal values ob1;iine.l hy .1vera.~1n,L! 1he 1cs1 

result, nf .1 number of rubes •elec1ed at r.rndom 

lnJividu,,I 1uhcs of a i,:1ven type mai• be c:x
pecre.l to Jeparr from these curvt~ 10 ~ome 

cxtenr bet,lUSC of sl ii.tht on,l\'oiJ.ihle v.1ri.111on< 

in manufanunng. The ,treen ,urrcnr •• taken 

us the inum~1hcr curr<cnt ot inrf'n'lfll'r tvOI' 

rubes, or J.S the anoJc turrl'nt of m3i;ncril focu, 

IUOC'S. 
Unless orhcrw 1se <pc.'l1lic,I, v.llue\ ,1,;1vcn for 

light output .ind screen clfluenty dJ1.t .1re i;1ve11 

111 uccorJanu, w11h the tollowinl( nwa<uremenr 

mer hod : - A 2" x 2". 'HJ line ra\lcr i5 sci 
up o n the rube • .1 ph01ron1l ccll type illumma 

1ion merer 1s used. "hi,h h.is l'<:en cal,bracrd 

111 foot c.inJle, with ,1 ",m,l,11J I 1i.th1 so<1r<c 

having :i <olor 1emper.11ure ul TOO K. The 
tell is placed directly ,n l(llll.let w11h rhc rube 

face uver the lCnter of 1he raster .tnd the read. 

ing of rhe merer in foot cJndles is r.1kt·11 . for 

v,sual bnghtne'iS m<.>.1suremcnrs, J r,hotocell 

with J filter, such ,1s 1<) give sl.lndar.l t)·t: spc:1.

tr,ll response, 1s u,ed .mJ II is a.,umcd th.11 

tl,c value obt.iineJ h the hri!(htncss of the 

~crecn in foor lambens. hir P~ Jnd P 11 
sueens. a st,tndard .;: , photrnnic cell w 11hou1 

eye corrcc11on is used nnJ 1he unm .1rc arb1 

tr:uy. Ir h,1. been founJ. however. rh.it 1he 

mcasurcmt"nts so made 011 P5 anJ PI I screens 

corrcsponJ IJ,rl)• wdl rn phom.i;r.1ph1c elh• 

uency. 

For cdl·Y1!1on picrure tuhc:s rhc >tr<·en hni;ht

nc,, 1s mea~urcJ as a fun.r1on 11t !(rtd dnvc 

\ p<:-.tk ~•)lnal vol15 Imm ,·urofi J wirh .1 r,l\ter 

size t,•p1l.1I of rhc 1uhc rypl . 

The .tbovc rules, rni;crhcr wuh th,• preu•JinlZ 

Jaca on rt-en Ch,11:111ero\lll> an.I 1hc m.iteri.il 

in the Sl-<.ticin on Grid Drive Ch.1r.1cteri~t11.,, 

can be used en determine.' 1he !(riJ drive re
quired for opcr.11111~ rnnJ,11ons othl•r th.in the 

one indicaceJ. 
Dcllecuon f.1crnrs ;ire prnronio n.J 1,, Jctd-

1.'rating elCltrodt" poten11.1I tor cleurmr.iru; de 

tl-.t rion rubes w11h,,u1 ,nrc·ns,hcr,. In mtcm<iht·r 
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l lSF OF TUBE CHARACTERISTtr SHFFTS 

cype rubes, rhc dcfle<.1100 factor is s111l propor. 

rional 10 the accelcr,Hinit voltage so long as 1hc 

r,nio or Eb3/E1,~ rem.iins constant. Defleuion 

faoors for intens1lier tubes :ir E1,.1 / Eh:! ratios 

other th.in the ones given unJcr t)'p1c.1l opcr.it-

1ng conditions. can be est imated by inlerpol,11-

in,i; between 1he data given for different values 

or E1,1 .it some .:ine acccler.ufog elecrrode volt

age ( E112) , m give a cleflcoion faltor at 1he 

desireJ r.&tio, :md then muking use nf 1he !nu 

that 1he dcJle<.--iion factor 1s proporrional 10 f't,~ 
for a ,i;ivcn f.1,1/Ei,~ ra110. 

Basing 
No tonnec11ons shoulJ be made m so<.kcc 

tcrrmnals corresponding to pins marked "1occr

n,1l connection .. since thl·Se pins m,ty be lOn 

nected IO an imcrnal part of the cube. In lac,. 

11 is recomroendeJ that no connecuons be made 

to any unused terminals of cathode.ray tul'>e 

sockeu. 

Symbols 
g1 J;rttl No. I, ,omml clecuoJe ( in tube~ 

having more 1han one ,i;riJ). 

g i;rad, control electrode ( in cubes h:win>: 

only one grid). 
g,. ,i;riJ No. 2, screen grad. 

a1 amxlc No. I, focusin.~ electro.Jc. 
;i ,1n0Je. accelerating clectroJe ( in mhes 

ha,•in.i: only one ano..lc). 

a:! .inoJe 'o. l . anekr.irin,i; clcciroJe 

a~ anode No. ,. tn1en~1hcr clcurode. 

D 1 Jellec1ion place No. I. 
D.. Jcflenion plate N o. 2. 
D:1 Jellecrion plJte No. i. 

D I Jc:tlcction pince N1). 4. 
D 1 D~ Jelleuion pla1e pair nrnJe up ol D1 

,mJ D.,, pJ1r nearer \lfCCn 

DaD 1 <lcfl<'C11nn° pl,11e p.11r maJe up or D3 
and I) 1, pair nearer gun. 

E,. griJ voltJgc ( for tubes h.w1ng only one 

wiJ1 
E,.1 grn] No. l volrJ>:c, rnncrol electrode volr

.,ge. 
E,.~ ,i:rad 11. 2 vol1.1,i:<·. ,uccn ,i:rid voltage. 

E,.,. wurrol cl«rroJe voltage for wm cucoff 

( for reJuuaon of heam current and 

suecn inrcnsity to zero: more prc

c1,ely, for vi,1111] cx,inmon of unde

llc:ccc,J, focu~eJ spot I. 
E1, anode voltJ.l(C (fur tubes h.wang only one 

.,nn,fr ). 
E.,1 ilnoJe o. I volrJ}tc . .tccelcra,ing electrooc 

vnlcJgc. 
E11~ :innJc No. 2 volmgc, ac.cler.11111g dellro<lc 

volcai:c 
[ 1,~ ,llt1l<le No 3 volt.iJ.te. intem1her elec1wde 

vo hdgc. 
1\,:i/1\,~ r.1110 of intcn,ifier eleuroJ<! volrnge 

10 .1c<elcra1in,i; electrode volt~,i:c. 

E,,1 ,itml Jri~c volra>:e. 

INSTALLATION NOTES 

Du ~foot c:11h0Je-ray rube~ may he operated 

in any posicion. They ~houlJ be shielded from 

cxteroal m.ignclic fields by ,1 high permeability 

shield such ell mu-me1.1l, and rher should be 
loca1eJ as for .i, possible from cran,formers and 

d.okes, rhc magnetic liclJs of which can cuuse 

spurious magnetic dellc.'Cuon. All Du .Mone 

cathode-my tubes ace now made with a struc

ture which cannot become m,1gnerizcd and pro

duce spurious effects. 

It is possible however, that \\ ith tubes of 

older Jesign, the nickel :wembly composing 

the ,lcllec,ion plntc structure will become m,1g

oe1i2c:-J Jue ro a srrong magnelic field. The 

effect of such magnc1iza11on may be 10 defocus 

the spot, or otherwise change us shape. to 

reduce i1s intcns it\', to distort 1hc ddl<·c1ing 

hdds thus prooucing non.linear dellcc1ion, or 

11.1 J1splalc rhc spot or tr,l(C permanendy. This 

Ji~turbance mJy be remcJieJ by plaling the 

rube axi.1l11· w11hi11 J ,olenoid which proJuces 

a ~,rong .1ltcrn.11ing lid.I anJ then gr.iJuJJly 

removing the tube (rum the influence of 1hat 

alrernatini; field. 
Du Mo nt <lChode-r.1y tubes arc sufficiently 

srroni; mechanicully to wi1hs1.ind the shocks or 

ordinnry hamll1ng and tcmpcra1urc changl'S. 

fapcc1ally ,n the case of the largN tubes, how

ever. the glJSs bulb is unJn cons,dcrablc 

stress from aimosphcric prt>Ssure. Consequently, 

h:tr.l bumps a nJ extreme temperature changt-s 

~houlJ be a,01ded. C.1re should be 1.ikco 10 

.1vo1J scrat<hmi; rhe bulb since such scr.uches 

will greatly we-,1kcn the gl,1s$. 

TELEVISION PICTURE TUBES 

MoJcrn 1ck•v1S1un picture tubes are comrncr. 

ci.1lly .1vailable for clircct view and projec11on 

.1pphca11ons. D irt-<< , iew t)'pe rubes are mJ.,lc 

with scwcn sizes as luri;c as possible consis1cnc 

wi1h munufacturing cos1s. und urc capnblc of 

producing dl.'"Jr. sharp picrurcs o f maximum 

brall1.1n<e Tuoes arc present!) ava,lahlc with 

bulb lace diJ.mcters r.1nging from ~H to .?W. 

11!1 
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TELEVl~lON PIC71JRC TIJO!'.S 

Pro1eccion rypc picrurc rubt-s are usually 

mJde with smJII JiJmeter IJCl'S, a typmtl m:c 

being 5H, anJ arc provided "uh a face curva

cure suicable for use w,rh retleccive opuc sys

tems opera.ring on the Sd1m1Jt principle. flat 

face projection tubes for use with re fractive 

opuc syslt'ms have J.lso been made buc the low 

light efficienq• o f such systems lias prawc.111~, 

prt-cluded their usefulness. 
Smnda.r<l Du .Mont rubl-;. avuilab le for tele

vision purposes are the direct view type ~EPl, 
12JP·I. I 5AP 1. Jnd 20BP I. The 7EP-1 is an 

dtttrosL111c focus and deflection rube de<>1i:ned 

for use where sec cost 1s che m.ijor faltor. The 

u~e of elec1ros1atic Jeflernun eliminutc'!i rhe 

need for n Jcflecrion yoke un<l simplifies the 

deflection amplifier rcqu,remenrs. Eletm>Slatic 

,leflcction rubes. howt-ver, have inherently murc 

Jt'llecrion defocusing th.in 1he m.igneric deflcc-
11011 type ::tnd hence their use is not recom. 

mended where the ucmnsc in picture quality is 

rt-quired. The Du Mone 12". 15" and 20" 
rubes uriliic magnecic focus and deflection for 

m~ximum picture bri ll iance and definirion. 

The following l'"Jble iivc-s approximate pic

ture sizes for the various tubes, based oo a 

ratio of corner tadiu~ 10 picture width o f 

r 
- - o .. .w 
\V 

lluth l>'n ,•i. 
l)ln1u4•t •~r 

7" 
JON 

12" 
15# 
l t>" 

1•1-•c u re ~•~•" 
,jl l" X 5.)1./' 
61,lH X 1!)1t 
-1 1"x JOl1# 
91i"xl2\ ," 

ll'~"xl-\1" 

\ r('n-~,, . lnf"ht•~ 
\ ,,-:.:tectl111< 

\1 u-iS.-.,•(I C o rn,•r"') 

2/4 
56 
80 
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2l2 

For most m.1g11ctic dcllecuon picture rube,, 
the anAle throui;ih "l11ch the beam must be 
Jetlt.·ucJ is approx,macely che s.1mc regardless 

of ,ueen siie. hcntc the delk-ctoon rt-quire 

mcnts arc fixeJ by the type of Jdl<:ctioo coal .rnd 

1hc anode volraAe o f the pkture tube. The 
amounr of dcllcction curren1 rcquirtJ for a 
given tube anJ Jdlt-ction coil 1s proponional to 

the ,q1rnre of the anoJe vo hagc ust-d. H ov.

evt•r, picrnrc dchniuon and bn,;lnness incrc.m: 

wirh inueasin>: anode voltage. ,ind the use of 

,I} high a voha~e .1, t-conomicall)• praetical b 
tt-commcndcJ for ooc performance. Typical 

o~rJllnf; volt.1>1c~ Jtc 10,000 volts for 12" 
rube>. 12,000 volr) fur the 15" 1uhc. ,ind I S.000 

volts for the 20" tuhe. 
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DU MONT Pl SCREEN CHARACTERISTICS 

General Description 
~fodiurn persistence green ,necn of hig h 

visual eflicicncy, suited for genera l-purpose 
vi,ual oscillographic anJ inJic:11ing applica
rions. 

lt,•ur(•,tenfuth·,· !"•u••·•rnl Cllnr:u•h•rls11t• 
~ta1 iot~a ry x11ul .. :x<"ita1 \ou. 

P e-r1'1N~fJ'Ut•t• 

1-'ur IO', u( I he lnllinl lnkn~lty, 11,,, 1wr
~i:;h:int•e lhlll· Cflr n c.•urrrnl (le,nsit ,r n( 2:i 
1.a / 1·n1' at 4111111 \'O)ts 1,- approximately 30 mll
ll~C<'On(ls. °th (• per~i!-tence time dct.•renst~s 
l'llµ-hlly with lnrrea,.ing l'Urrtml density lO 
ahout 25 mllli,eC'onds (or GOO 1,<t•frm'. ThN·o 
Is little chnnµ-P In , ,.•rsl;1\o)11CP lime with , ·olt
aj.[e. l)o)l'RY ,·un·c 1,. for ahout 25 µ.a/cm• al 
: OOO vulti;: l <ll\'lslon 2.~ 111illiseco11cl~. 
Thi,; data and <·urvo n ra fo r re11etlllve sta
llon<try s pot <>x<:ltation. 

. 

.. .?-

i, 

' 
I • . l 

I 
1• • t . 

F:ti .. .. .•. ,,. ] J-_Lf I ( lil,. ... ATtO 
..,. .: : : • • , '.tte# A L°'t Wi,!IIC,( 

. , , . 0# ,100•. 
• l I I I 

I 

I 
•: 
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OU MONT P2 SCREEN CHARACTERISTICS 

General Description 

Lon,:t pcrns1ence screen with J short pers1~1-

encc blue.green Ouores,ent ch.irauerislic, and a 

very lon,1. yellow-green phosphorcstence, su i1cJ 
tor appl,c.itions requiring lon,i: persiMence ar 

high "nu ng rares Ohon interval excirarion). 
Be<au~ rhe rario of tluorescent m ;,hospher

escenr l1,i.:h1 is very 1111th, the P 2 screen may also 
be used for visu3I observ.uion and photography 

in a1>plit.11ions where it is <lesir,1bl<: 10 have rhe 

charancn~ucs of .i ~hon persis1cncc ~reen. By 
chc use of .1 sui1ahle lilrer rhe lluorestent liihr 

only m.iy be selec1e<l 

10 

10 

ll~ 11rP1Cf'"ntn t l\~ s,,,..-t r n l c-·hnrn .-.t .,.rbc.t h .• 

~• al lunary spnt 1').l'ilu lion. 

,CC: VS ._~llJffC IUt( 
~11tAH11CNT$ 
ma: •t· ,t:u TO 'f 
tu• 1S.,-o 

uer T'fP[ 15iJIPtA 

rr1111 J 
I 
+ 

oO 

.0001 .Ot J 

wA1T1,.o 11:•rc- cw/~ue. 

Perslsl<''"' " vcr"u• "rltlug ratl• for ><Ingle 11l11usol1lal tra11.1ents. ( E)'O adapted to ambient 
light l"lllHllllon.) 
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P2 SCREEN CHARACTERISTICS 

Pf'rld8tf"nl"f" for ~nrl y J.tnrt of d cr-ny 

r,;x.-ltatlon by o. slnglt• ~tnllonary s 1>0l lm

r•u lso nt rL curn•nt d en>1l t y of r, i;a/cm • n n d 

411110 Vllltl<, 

.. _.rl!lh•tenr•• for lnftt•r o nrt o f decn:r 
Exl'ltntlon hy n. slnglt' 200 lino raster In 

I /60 s,'Cond, 1111,1 by a large numher or 200 

line rnst<'rS 1 R<'COnd npnrt. 

? 
!· 
! .·. 
~ 

; 

» 

a((.(\lU'H 11-0Tl .. t.W.. ,-U'l't\."J 

F or lO"l, or lhc lnltlnl lnll'll,.lly, the rwr
"'"l('IWC linw Cor curr<'nl density oC 25 ,.n/rrn• 
111 1000 volts l>< flJ>l)rni-lm:\lf'IY ~r, mlcrm11•r

ond8. Tho t1<'rl!lst~nt•(• time 1l1>crcnses w ith 
h1C'r!'l1slng r urrpnt d <•11Nlty to nhoul a& 111lc ro

~<'C'ond R for r.oo ,.n/rm•. There ls little cho.nge 

In 1wr>1lst l'm'1• time w ith volt.ngl' nt a c urrent 
dt•n.slty or 2a µ.tt/c rn•. Decay curve ls Cor 

nho ut 2fi i,11/ 1•111• nl ~000 volts, l dlvl11lon = 
2.~ mlllli;N:n11d>1. Th,• nhove dnt n and r urvo 

are for rco<'lltlve ~tatlon.Lry 11r,nt excitation. 

•"c•a.~--; ~ r':-.':1.,r.,,.,,.._ 
t-rr--r-"T"1"T'"l~n--"T"I" " VM 1, r--r,-,..,...,-,---,....,.., 
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DU MONT P4 SCREEN CHARACTERISTICS 

G eneral Description 

A medium persistence white screen suited 
for celevision picrure tube applicacion. 

... 
i H ----1--<-+4-...++H--l 
~ -
::, 

.. 

128 

~lft I 
fl !h <, l ~ I 'f . .. '>H , 

IC Ct l ~ ' " t•l U,.lil I~, 1 
I C&"ln\l~ (If' IU l""'"l,t,lqr 

•-

I: 
~H 
J 
I . 

J 

P ~ni:l!'C t,•n c t• 

For 1ur , oC th!' Initial l11tc11~II)', lh!' p er
,..1,..t,•m·<• time, for ,, 1·urn•nt (lcn~lly Qf about 
2r, 1<:o / 1·rn' nl 1()00 ,·olt~ i,; 1111proxlmnlety 1fi0 
µXt•t• . The J)t"r~i~h.l1u·v ti111r rlc-c:·rense~ wi1h ln
t•rt•a~lng cu1Tf'lll ch•nsity 10 about 35 µsec. tor 
1100 ,.a/ cm'. 'fh!' t>!'l'~i~tenc,, tlm,, inl'rt,u~e" 
:,l(lllll'W)Hll with tncrensing volt:tg(" :ll ~ Oll!,;lHlll 

,•urrenl ()en~Hy. JJe~ny rurve i~ for nhout :?ft 
1<:t / <'n•' al 1000 \'olrn: I division = 2r. micro
}lecond~. The aho,·c data and curve are fen· 
rPIJetltl\·e statlom11·)• spot !'Xcitatlo11. 

U e tlr,•i,centn th'e iie 1H.! t' f r n l C h nrneterlstle 
Stationary spot excitation. 
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P4 SCREEN CHARACTERISTICS 
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OU MONT PS SCREEN CHARACTERISTICS 

General Description 

Extrcmel)' , hon pt,r,mcoce blue ,ucen ma-

1en al. \UllcJ for phmoµr.1ph1c recorJing Jpplt
rn, ion, "here exiremely \ hon per\1\rence ,s 
require.I. 

{TI 

~l)('I() f l(l(J ··~· , ...... ·•· 

!~or IO', of tllt• lnlllal lnll•n~lty, the P<•r • 
:,.;islt'IH'1• Unh• fur :t ,--u r r1•11t dt--n!-,,l\,Y nt 25 µ,a./111' 
at 40fl0 \°hits i~ ,qtpruxhnal• .. 1~ 17 ""N'. The 
1tt•r!',t~1t•nn linu •h·1·r,·a"-t-' \\ Ith int·rt.':t:,..ing 

,·urr,•nl •lt·n~iey 10 nhouc 7 ,a~t·1\ rur 600 

µa / ,•t11•. t s,•t· th-cay < un t ) 
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+ 

I~ Ill - · · t 'K•1 1 'II 

f I 
• ,. •.nrrw '"'"" • 

u .. , • ,4 1 ft .t ~ 

"' ~~''°"' 
""• (i H •-~IIAt1"-
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DU MONT P 7 SCREEN CH AR ACT E RIST IC S 

General Description 

Long pcr~istentc sueen wuh blue tluurc; 

tcncc and yellow phosphoresccn,c. suited for 

applica1ions requiring long pers1s1enle JI slo" 

and imermediatc writing rates, for .1pplic.1 . 

1ions where ic is desirable 10 filler our 1he ini

tial '"Bash", and for appli<ations where hig h 

buildup of phosphorescent imens1t}' as .1 rc;uh 

of repea1eJ exci1a1ion is desired. 

The p~ scrt~n " aho "ell ,1111cd tor .luJI 

purpose equipment whert• 1r i, desirahlc to 

have .wa,lahle rhe tharam:mtics ol .1 lon}l pcr

sis1entc screen and a shorr pcrsis1enu: ,necn ,n 

the ~ame 1uhc. By 1hc use o f ,ui1.1blc hirers 

euher the ,hort J"('r,1s1ent blue li!,:hr. or the 

lon.i; pcr,is1cn1 i•clluw li!,:hl mai• he ~elec1cd. 

l \ 1 r!--1!'-ll•llt'fl \t->l':--11!-i fru1t1t·twy lnr ~ln,::lt• !"lnu~ulrlul trl\t1!--ic-11t"' , ="o lllt('ir u• NI, <')'t' nd:eplN1 tn 

lllllhlf nt lli; h t cu111l1llo11.) 
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DU r.tONT CATALOG 

, ... """'t 
• -~~ 1.1 ,..h, IAI 

tl4•1•rt•.s • .... •u• h ·r !"' 1w •· trn 1 t 'hnr:u•h•rl.,..th• 

S1 :\1 ln11:1 ry :-tput l'~dl :1 t 11,u 'l'h11 .-~h,11't Wil \"1
1 

lt•u~th 11,::1k 1:-- 1·, •1n-1•1'-,1•11tath,· uf 11h-· lilU•· Uu• 
n1·t•"-<t•1H·t • 'rh~· 1-,,,~ \\·u,·t• h•11i-::1h Jh•:tk ,~ n tt· 
t'f'~Pnl:1 t Iv,· • d' 1 h1• y,•1 lo\\ t 1h11.,phot"♦ >:-t1•,~1w11, 
Tht- l'UI'\ •• with tlltt:r I:-- for lh• \\"n1tl1•11 :r: 1:, 
tlHt•r wftit-h is 1·t t·o111t1u·11d, d r,u· till t·ri ti ;.: ,,ut 
tlh\ hhl., ''tla~h" ot' th,• .Sf r• ·• u 

'~--... 
"' 

~'. 
• f lO t.O 40,CI lOO IOO IOOO 
m,c 'K(;OIIIO 

r•,• r:dsh•nt•t" ( 'h nrut·h •ristic of l'T ~ ••rr ~ n 

1•:xeilatin n hy a ~ln•tt-' :,!00 ti11,• 1'.t"- t"r Ju I i;o 
1 1( a i--t:1•11111), :,ml lh•r:,;l~t,~nn..> ,•11.1rHi-h•ri.}.lh' 
al'1 \.'I' ••Xi'ilHl iull lt~ H lar~•• IHI nlhf•I' o( .:.!IIU 
1111,· l'H:--l,•t·~· a)q,Ji,•(I I :-:t•1·n1HI n11:1rt. 

METHOD OF SPECIFYING DATA 

Light Output 
P7 light output 1s me;,a~ureJ lllle :.l'wnd alte;,r 
chc applirniion of one m more 200 l11w rJSt· 
ers applieJ at one second inrcrvals anJ .it 
Q - 20 miltimicmrnulomh,lt-m" "ht·re 

Q = (11, = micm.tmps m ,.:reen. t = 
A 

t<,tal e;,xcit.ition 11me ,n ,etonds = I / 60 ,e,onJ, 
A = area of raster in cm• I. The light output 
gener,d ly used for indic,1ting rube quality i, 
the light output from a sranJMd screen area 
of 7. 1 x 7. 1 cm, one secon,I after thl' fifth 
raster af)plic.uion. This vnlL1e is known a, 
Cb. and is l'xpresscd in units of the logarith• 
mic cenribel • ,tale. with reference to the light 
output from :1 st.111danl P 7 light source pre• 
pared by the M .l.T . R adi:nion Lahorawq•. 

(I.I) I.I 
-. t'h 1u11 l1n~ 11• "hvr•· 

tl,:!) I •• 

132 

Buildup Ratio 
Thl' buildup ratio i, the r.m<> ot rhe Ii.du ,1ut• 
put measured one second .ifter J pulse tol 
towing the: inirnd pulse. to the light ourput 
measured one second i1her the initial pube. 
I Note : The word "pulse:" 3> used here refer, 
ro applicarwn of the 200 line rest raster for 
I / 60 second.) 

Usuail>• the ra110 G~: 1 i:, u,eJ. where G~: 1 
i, the ratio of light ourpuc one second alter 
rhc lillh pulse 10 the light oucpuc one second 
.1frer rhe initial pulse. 

Flash Ratio 
FhlSh rJtio is rhe mcio ol the inicial " tlajh" 
light output ro the Cb:, light output. 1t 1.> 

usually expressed a~ rhe difference Cb1 -Ch
in ccntibels. ·· 

The 11:ISh li.1Zht output < Ch1 ) is the rnku
luteJ Cb level which. if maintained constant 
for one tenth sernnd. would in tegrate 10 ,!live 
che same value as rhc inrc~rntion of che light 
nurput one second folio" in,i: and including rhe 
in iri.,I cxciracion pulse. 
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DU MONT P l 1 SCREEN CHARACT ERISTICS 

General Description 
A short persistence blue screen material of 

very high photographic efficiency suiteJ for 
phom.i:raph)• where che excremel)' short per
sim,nce of the PS screen is noc require<.I. 

&• ".t..:r lllrf <t ,tf,<.f..,- f 
p, .,,"" ' ....,.,.....,,..,..,.....,."""TT'"n 

iJ.t ~•J:" ~ ~:t,f'~:.::-
,oo, (.A.Ntl.f'\O'"IC.t.ur.t"" 

1 

lM 

,q-+ l · 1~ 
1" t r i .. ... - J I . · I : ~, ~ . 
• •... -t 
i . -

, _, 

. 
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DU MONT CAT A LOG 

• . ... • . • 1 
• J .... ., .... p • ' 

P...- r.,..llift 1• u ce-
Fur Ill', ut" th<• i11lll11l i11t,•11sily, tlw ,.,.r. 

t-l~h--nn· tiuh• fur u. t·urrenl dC-11!'-ilY nf :?r. 
µ11 •·m· al lliOII vulls 111 a1>11roxlmn11•h· HIii 
µ • •· Tlh- t"h'l'si~tt•1u·t· tlnu.:- dt·c'rl•:l~t•H with in-
1-rpu!'(l11~ ,·urr..i1t d,·u~lty to ulJout 20 ~Mt-c· r,.r 
ti OIi Ma t"ll11 ( ~t•t..l tlt..1◄ 1U)" c•11rvt4 

) 
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DU MONT 
CATHODE-RAY TUBES 

TUBE CHARACTERISTICS 

wigfi
Stolen 2 Line Transparent
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3AP-A CATHODE-RAY TUBE 

·rhe Type 3AP-A Cathode-ray Tubes 
are designed for oscillographic and ocher 
applJCations where s,mpl icicy of the 
equipment is of paramount importance. 
A small bright spot is obtain:cJ ac low 
acceler.iring volrai,:e anJ w11hour bal
aoced deflection. The l!un i; dc~igneJ 
10 draw negligible fowsing electrode 
currenr. 

The 1wo t)•pes differ only in 1hc lhar• 
uneristics of the lluorescent sacens. 

GENERAL CHARACTERISTICS 
Electrical 

Hearer Voltage 2.5 ± l 07,, Vohs 
Heater Cur rem 2. 1 ± I 0'/c, Amperes 
l'ocusini,: Method £lec1ros1.1tic 
Detlcning Method El-"-"1ros1atic 
Phosphor PI P 11 

Fluorescence Green Blue 
Persistence Medium Shore 

Direct lmerelenrode Capacir3nces, 
Nominal 

Grid # I 10 all other eleurndes.9.0 ,.,,f 
DJ tt, all other electro<les K.'i µ.µ./. 
D 3 co all other elecuodes 6. 5 µ.i,I. 

Overall Length 
Greatest Diami:ter of Oulb 
Minimum Useful Screen Diamc11:r 
Base 
Basing 

Mechanical 

Base Alignment 1 D'1 rraci: aligns with Pin #6 and rube ,llm 

Posuivc voh.ige on D 2 Jellects beam approximu1dy cowarJ Pin it I 
Posicive volcage on D•i dencccs be,1m approximJrdy coward Pin #6 

MAXIMUM RA TINGS- (0 esign Center Values) 

Anode No. 2 Volrnge 
AnoJe No. I Voltage 

I S 110 
I UOO 

Grid No. I Vohage 
l.!5 

11 .1;1" ± VP." 
i" ± 1/16" 

2-3/ I" 
Medium 7 pin 

7Q; 

± 10 Degrees 

Max. Voles D-C 
J\l.lX. VoltS D-C 

MJ.X. Volts 0 -C Negurive--Bi11s Value 
Posicive--Bias Value 
Posidve-Peak Vnlue 

u Max. Volts D -C 
2 J\lax. Volts 

Peak Volca.i;c between Anode No. l :ind nny Defleuion £1cnro,le 510 Max. Volts 

TYPICAL OPERATING CONDITIONS 
for Anode No. 2 Vohage of 
Anode No. I Volcngc for frl{U5 

Grid No. I Voliage1 

Oeneccion Factors : 

1 ()()() 
200 to '14 l 
16.S to - 19.S 

I '500 Vohs 
mo 10 5 16 Vol cs 
25 w -7'> Volt~ 

DI and D2 . 61 m ')I 9 1 m 13- Volts D-C per 111t h 
D i an,I D•1 SH ro HH H- co I 'll Voles D-C per !11th 

Anode No. I Vol1:1ge for focus 10'1c ro 3•1. 1'1/ of F.bl V,il1, 
Grid No. I Volcngi:1 1.65'1< to tl.95'; of Ebl Volts 
Anode No. I Current for any opcrnring condition -50 to ± 10 Microumperes 
Spot Position (undelh:cre<l J~ W,rhon IS M,llimccus squure 
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OU MONT CATALOG 

MAXIMUM CIRCUIT VALUES 
Grid No. I Circuit Re~i~t.ince 
Resm.inu'. in .iny Ddlcwng Elcuroc.le Circuic'"1 

NOTES 
1. Visual extinction of unJellecrcd focused spot. 

1.5 Max. Megohms 
5 Max. Megohms 

2. Whl'n tube i, Opc!r,1ted .it (I) normal hCJter volcage (2) Eb2:=1500 volts; ('\) Ebl 

.,J,ust<'<I for focus, ( 11 Eel set at 1uch a value as will avoiJ damage 10 the screen; ( S) with 

each nf 1he Jetlcning electrodes connect&! 10 Anode o. 2 :mJ ( 6) ,.i,h the rube shielded 

ag.iim1 ex1C'rnal ,nfluences: 

The 1pm will fall within a IS mm. square, 1hc cenrer of which coincides wi1h the geomc1ric 

temer uf 1hc rube face, anJ the sides of which Jre parallel 10 1hc er.ices produced bi• deflecting 

ele<.rmJes DI anJ 02 and by Jelkc1ing electrodes D3 anJ D<'I respec1ively. 

3. It is recommended th.11 1he deflecting elecrroJe circuit resis1:1nccs be approxima1ely equal. 

\ IP A 

11·"··· n Yfrt-1..Ll HID I 
r 

1

1 u~. ~· r 41jlij'•.,·, · •--I 
, . .. 

• 
. I 

t 

/ ' lu Vo 
I 
.! 
3 
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J>o,' uHlng El...etr<><l, 
I 1t•ll~1•llt111 Plal(· I) l 
J\t·1•1•1t•ralln,::- l•;lt'Clrnd<' 
o,,n,•,·tion Plat"" ne, D4 
lfrut,•r and C11tlimlc 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

3 G P - A CAT HO D E - RAY TU BES 
The ~GP-A CathoJc-r:iy T ubes are designed 

for oscillographic unJ other ,1pplirnuons where 
,mall spoc size, .i brilliant trace, :111J u mini
mum of defocusing with dcllec;ion nrc re-
quircJ. The gun is Jcsignl'J to Jr.1w negligi 
ble fotu,ing electrode current. 

The rwo rypes Jiffcr only ,n the c:h.iraueri,• 
ti~ of the fluorescenc screens. Ocher strccn 
cypc, may be ob1aineJ on special order. 

GENERAL CHARACTERISTICS 
Electrical 

Heutcr Voltage 
H e,11er Currcnc 
Focusing M crhoJ . 
Deflecting l\'1e1hod 
Phosphor 

6.3 ± 10'7«, Volts 
0.6 ± 10% Ampere 

Ek,ccroscuic 
Electr,isratic 

Pl Pl L 
Fluorescentc 
Phosphoresccnu, 
Persistence 

Green 13lue 

Direct lntcrelec1roJc C1pacit..1nu!s. 
Nominal 

Grid # 1 m all other clec tro<les 
01 co D2 
D~ 10 D4 
DI 10 ;,JI ocher electrodes cxcepr D2 
02 10 all ocher cl1c:cm:>Jc~ cx,ept DI 
D 3 to all ochcr electrodes except 0 ,1 
0 ,1 to all other eleciro,les excepr D 1 

U,•erall Len.!(th 
Grcawst Diumerer of Bulb 
Minimum U~cful Screen Diame:,ter 
Base 
Ba,111g 

7 .0 µµ.f. 
J.7 µ.µf. 

1. 5 µ.µ(. 

6.5 µ.µ I . 

6A µµ.f. 

4.9 µµ.I. 
·l.7 µµf. 

Mechanical 

B:ise Alignment 3D I trnw .1ligns wirh Pin #6 and ruhl' axis 
Posi tive volrage nn DI dcllecrs he,11n approx1ma1dy toward P,n # ,. 
Po~irive volrage on D 3 deflects beam appruximatt-1}' rowarJ lunuing key. 

11 - 1/2" ± 3 /8" 
r ± 1116" 

. 2-3/4" 
l\fod1um Mai-:nal 

JlN 

MAXIMUM RATINGS-(Design Center Values) 
AnoJe No. 2 Vnlrage 1500 J\l,1x. Voles O -C 
Ano<lc Nn. I VolraAe I llOO J\!Jx. VoltS D-C 
GriJ No. I Volrnse: 

Negative Bi,1s V,ilue 
Positive Bias V"lue 
Positive Peak V,1lue . 

Peak Volr:i.i;e IX'rween Anode No. 2 and any Dctle.cion Electrode 

TYPICAL OPERATING CONDITIONS 
For Ano,le No. 2 Volt..1ge of 
Anode No. I Voltage for f0t-us 
Grid No. I Volrage1 

Ddlenion Facmrs: 

1000 
16-1 10 291 
1(,5 m l9.5 

125 Max. Voles O -C 
0 J\lax. Voles D -C 

2 Max. Volts 
5'i0 J\lax. Volts 

1'51Hl Vole, 
2 l5 ru I F Volts 

25 ru ,5 Volts 

DI and 02 (, I Ill <J6 96 en 1 ·1 1 d--t·\I /in. 
D3 and D4 56 <u H·t ~ I ro 116 d-,V/in. 

Anode No. 1 Voltage for focus 16.,'1, to 29.1'; of Eb2 Volt$ 
Gr,d No. l Volrage1 1.7 ,., ro 5,·.; of Eb2 Volt,s 
Anode No. l Current for any operJring condirion -50 ro t IO M icroamp<:res 
Spot Posirion ( Unt!eflecred ):: Within 15 Millimeters square 
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DU MONT CATALOG 

MAXIMUM CIRCUIT VALUES 
GriJ Nu. I C1nu11 Res, ranee 
Resisranu, in an) DeReuing Eleurt><-lc Circuic·• 

NOTES 
I. V,,.ual c:xrinuion of un,lcRt><:lc:J fowseJ ,.pm. 

1.5 Max. Megohms 
5 Max. Megohms 

2. When the tube i~ opcrarcJ ar ( I ) norm,il hearer volra,i;c; ( 1) Ebl= 1500 volts; (,) Eb! 

.1J1us1cd for fo<us, ( I J Ee I ser ar such a value .is will a,·o,J J.imagc m the ~crcen .inJ wuh 

( 5 J Nlh of the .Jcflcu,ng elcuroJes rnnnecre.1 to AnoJe No. }.; and ( 6 J "uh the tube ,.h,clJcd 

,1_i;,11n,t exremal influences: 
The ~pm will foll within a 15 mm. squ:ire, rhe ccmer of "hich cointiJt·, wirh the 111:ometric 

.:enrer of the rulx- fa,e anJ the s1Jcs of whidl .1re pa.mllcl 10 rhe tra,c, proJuceJ hr Jcl!ccring 

clccuoJcs 01 and 02 anJ hy Jcllcrnng eleumJes 0 3 anJ Di re5pcctivdy. 

3. h 1s recommendcJ that the delll-<.11n}( cleuroJe tircu11 rt-s1qanu.-,. Ix· .ipproximatel1• equal. 
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3JP- CATHODE-RAY TUBES 

The T)JX' iJP- C.,uhoJe-ra)' Tul,c, .ire .lc
)l>Jned for o~cillo.i;raphR .1ppl1t.111un, tt'Qlllrini; 
a small shore tube w11h very hi.i;h lii;hr ourpuc 
.ind ~ooJ Jeflernon ,cnsiciv,ry. The ,ncensilicr 
deccrodc .ind cxcrcmely h,,:;h turrcnc .i;un pro• 
v,Jc h,,:;h excitJtion of the screen. The gun i, 
,ksi.i;ned so that the focusin,ll ele<tro..le current 
un<lcr opernting condirions is nc.i;li.i;,ble. The 
2" diamcrer neck and diheprul haw provi,lt
.,dequate insulauon hctwccn elenroJe leads for 
hi.i;h .1lrirude i1malla1ion. 

The four type~ differ only in the d1arauens. 
ms o( chc fluorescent screen~. Orhcr sueen 
t)' p<.'S may be obraincJ on spcci.ll orJer. 

GENERAL CHARACTERISTICS 
Electrical 

HcJtcr VolcJ,1tC 6., ± I 0' : Vnh, 
Heater Currenr 0.6 ± I O"'r Ampere 
Focusing MerhoJ Elcc1ros1J11c 
Defleciing l\fe1hoJ Elecrrostatlt" 
Phosphor Pl P2 P7 Pl I 

Fluor~cenlt: Grt-en Green Blue Blue 
Phosphorestcnce G rcen Yello" 
Pcrsi\tencc Medium Loni: Long Shorr 

Diret1 lntcrelettro..le CnpJtirances. 
NominJI 

GuhodP 10 all other elcurn.J~ 
Grid it 1 ru all orher eleurode, 
DI 10 02 
D~ 10 D1 
D1 to all orher deltrnde~ exccot O:! 
D2 to all mhrr cl,·ccroJc~ ~ceoc DI n, to .tit orher rle<rro..lt'S excenr 01 
D 1 ro all or her dcctro..le, cxccor O, 

Overall length 

j (, µµf . 

'i .'i µµ( . 

2.6 ,,,,f. 
1 2 µµ(. 

'i ' "''' 'i, uuf 
j '\ 11µ( 

1. 'i 1.1µ.(, 

Mechanical 

Greatest Diameter of Bulb 
Minimum Useful Sncen Diamc1cr 
Base 1\ll-Jium 

10" :!: 1/'1" 
}" :!: 1/16" 

2-\/4" 
I .!-pm Dihcptal 

1-1] 
± IO Degrees 

Dasini: 
Ba~ Ali~nmeni 1D2 lrJcc .ili~n\ w11h Pin #5 JnJ 1ube .1x" 

Positive volta,-:c on DI dellccts he.1m Jpproximately m"ur,! Pin #5. 
Pomivc voltage on D3 deffcc1s beam approximately IO\\Jrd Pin #1. 

Bulb Concau Alignment 
Anode No 3 conrnu align, w,1h I D2 tr.ic:c 
Anode No. 1 contact on ~nmc side as pin #5. 

MAXIMUM RA TINGS-(Design Center Values) 

Antl<le No. 3 Volra,-:e ( Alcderaror High-Vol1age Elcuro-le ) 
Anode No. 2 Vohoge 
Rnlio Anode No. 3 Voltage to AnoJe No. 2 Voltage 
Anode No. I Voh.1gc 
Grid No. I Vo!roge 

Negarivc Bias Value 
Posicivc Bias Value 
Posi1ive Peak Value 

1000 MJx. Volts D-C 
2000 Max. Vohs D-C. 

2., Max. 
I ()O(l Max. Voln D.C 

100 Max. Volts 0-C 
0 Max. Volts 0-C 

2 !\fax. Vohs 
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nu MONT CATALOG 

Peak He,1lt'r C,11hnJe Ynlrage1 

Hc:ucr n<:,!Zativt: Wtth rc·spl·tl to ca1hod1: 
H<::uer p<>siiivc wirh rc~pecr 10 cathode. 

Pe.1k Vol1>1~e lwtween Anode No. 2 and any Dcllection Elecrrodc 

TYPICAL OPERATING CONDITIONS 
For ;inode No. > Vnlt:1_,;e;, n( 
Fur Anode No. 2 Volrage o( 

Anode No. I Vo lr.1ge for fows 
Grid N o. I Volragc:! 
Dcfleuion factor~: 

150() 
ISOO 

rn2 m 517 
11.5 ro -67.5 

-!02 t0 517 
11.", {II 67 5 

I l'i J\lax. Volrs D-C. 
115 Max. Vo les D -C 

550 Max. Volts 

1()()() Vohs 
.WOO Volrs 

IO, m 690 Volrs ,o rn 90 Volts 

DI and 0 1 101 to Ut-i 11 m I H 1-0 to .no d-cV/in. 
D3 and D1 -6 to 102 9 l m 128 1 1'5 w I ~n d-cV /in. 

Anode No. I Volr,,gc for Imus 10, l ,.l t0 ~ 1.5'7< of Eb2 Volts 
Grid No. I Voltage:! 1.5'/,, to '1.5'[ of Eb2 Volts 
/\node Nn. I Currt'nt for uny 111,tr.111111: to11tli1i1111 - 50 tu -I 10 l\titroampcn·, 
Dellecrion Facmrs: 

No. ,rd Anode or Ebj = Ehl 
DI .ind D2 
D, and DI 

Eh3 = Twice Eh2 
DI and 01 
D ~ :ind D f 

Spot Position { Un,foflcneJ):: 

(1:-< 111 9!. Voles D-C per Inch per Kilovolt ot Eb] 
'i I to (18 Voles D -C per I nth per Kilovolt nf Eb2 

85 10 11 S Volts D-C per Inch per Kilovolt of Eb2 
C,i 1t1 85 Volr, 0 -C per Inch per Kilovolt of Eb2 

Within 15 Millimeters squMe 

MAXIMUM CIRCUIT VALUES 

Grid No. I (;ircuir Resisr,1111.e 1.5 M.,x. Megohm, 
5 .Max. Megohms Resismnce in .my Dellenin.ll Elcurode C:irn1i1 1 

NOTES 
I. Cathode ,hould he rc1urnt·d to one ,ide or m the mid-tap ol tlie h~Jlt'I t1J11,formcr w,nJ,ng. 
2. Visual excinc1inn of undelletted hxuse,I spor. 
3. When the tube is opcra1ed ar (I) norm:d heater voltage; I 2) Eb,= mot> volts; ( \) Eb2 = 

1500 volrs; ( ••) Eb I adjusccd for fonis; ( 5 \ fa I set at suth .i value a.s will avoid damaµe to 
1he screen und wi1h ( 6) e,1ch of the deflecting electrodes rnnnected to Anode No. 2; and ( 7) 
wich the rube shielded againsr exrernul influences : 
The spot will fall wichin :, IS mm. square. the center uf which co,ncides with the geomtctri, 
center of the tube fate and the siJI:', o( whilh aic parallel m 1ht· 1rates pro.luted by ddlccting 
denrodes DI and D 2 .mJ hy deflecting di,LcroJes D~ und D l rt·spcctivcly. 

4. It is rec:ommended rhat the deflecting clcnrode circui1 resisrante he ,1pproximacely equal. 
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5 BP - A CAT H ODE - RAY T U B ES 

The Type 5BP-A <...uhode-r.1y Tubes Jre Jc
signed for oscillowaphic applic:u iQns where 1he 
use ol a n incensilier rype tube;, ,s nut essential. 
The g un is designed IO Jrnw neg ligible focus
ing eleurode currcnr. 

The two type~ d1/ler o nly in 1he d1.•rac1eri)-
1ics of the lluore,n:nc sacens. 01her screen 
types may be obcaincJ o n spc·tinl ordtr. 

GENERAL CHARACTERISTICS 
Electrical 

Hemer Vo lw_ge 
Hearer Current 
focusing Me thod 
D cfleuin,q Method 
Phosphor 

(i.\ ± JO' f Volts 
0.(, ± IO'? 1\ mpen: 

Elcnrosra1it 
El..:uros1a1ic 

Pl Pl I 
fluorescence Gre~u 
Phosphorescence 
Pe rs ,scenw Medium 

D,relr lnre rele<1ruJe L1paci1anu,s. 
Nominal 

Grid :It I 10 ,1II other clenroJe, 
Dl to D2 
D \to D'I 
DI 10 all other clcctrode;,s txtep1 D 2 
D2 to all ocher clcnrthll-S except DI 
D 3 to all other clcc1rode) except D [ 
DI ro nil mhcr electrodes except D , 

Overall Leng th 

Short 

8.0 µµ(. 
I . .,_ 1,µf . 

1.2 ,,µ(. 
HJ)µµ(. 

7. 'i µµ/ 
10.0 µp l . 

7.5 µµ(. 

Mechanical 

Grentcst Diameter of 13ulh 5-1 / I" 
16-1/4" ± 3/8'' 

+ I/J6H, -3/ 32" 
-1- 1/2" 

Medium Mllgn'11 
!IN 

± 10 Degrees 

Minimum Useful Scre!!n D i,,meter 
Base 
13nsing 
BllSe Alig nment l D-1 trncc a lig ns wi1h Pin # I and tube axis 

P ositive voltuge on DI Jeflects hc,am ,IJ>proxim,ucly towilfd Pin #4. 
P mirivc volragc on o, delkcts bc-.im approxima1ely 1o w,1r,I Pin # I. 

MAXIMUM RATINGS-(Design Center Va lues) 
Anode N o. 2 Volrnsc 
AnoJe No. I Volta).(t: 
GriJ N o. I Vo hagc 

Neg.11ivc 13ias V,1luc 
Posirivc Dias V •. ,lue 
Positive Pe-dk Value 

Peak Vnlraie he1wecn Anudc No. 2 and any Dcflecrion Elcurode 

TYPICAL OPERATING CONDITIONS 

2000 
1000 

125 
0 

Max. Volts D -C 
Max. Vo lrs D -C 

Max. Vohs D -C 
Max. Volts D -C 
.. , 2 Max. Volts 
500 Max. Volts 

For /\node No. 2 Volr,tg!! of 
Anode No. I V plrnge for focu~ 
Grid o. 1 Vo lta,l(et 

1500 
253 to 422 

IS m - 15 

2000 Vo lrs 
33K ro 562 Vohs 
- 20 to -60 Vohs 

Deflec1ion Fano rs : 
D I and D2 
D3 and D 4 . . 

AnoJe N o. I Volragc for focus 
Grid No. I Vo!rage1 

Anode N o . I Currenc Im an)' op!!rating cond iuo n 
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52 ro 74 iO co 98 J-cV /in. 
4- to 67 6J co 89 d-cV/in. 

I 6.9 m 28. 17, ol Eb2 Vohs 
l % co 31µ of Eb2 Voles 

- 50 10 + 1.0 Microamperes 
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Detlecrioo l'amm: 
Dt Jnd 02 
D3 and DI 

::,prn P<l'iition ( Undellcm:J J ~ 

Lrid No. I (.mu1r Rt>s1,1.tnlc 

SUP-A CAT HODE-RAY TUBL~ 

,s ro 1•) Volts O-C per Inch per Kilovolt ol Eb2 
; l .S ru 11.5 Voles O-C per lnlh per Kilovolt or Eb2 

W11hin 15 Millimercrs squa re 

MAXIMUM CIRCUIT VALUES 

Rc,i,rantc m an)' Dt'l!et11ng ElccrroJc: Circuit" 
1.5 Max. Megohms 
'i Max. Megohms 

NOTES 
I. V1Su.1l cx11mwm ot unJclleul-J lot.u,cJ ,por. 
2. \\'hen rhe tube " upcrJtcJ ,H ( 1) normJl heater V(lltJ>(e: t l. ! Eb2 :.... I S00 volt,. ( '>) Eb! 

JJiu,rcd lor lnc.u,. t I ) &: I ,c.:1 .1r ,ut h a v.iluc ~ will Jvn1d dJ_mai;c w rhc SUL't'n .;nd with 
151 e.uh o f rhc dclk-...11n,: elt'\:rrn,k, w nncctcJ ro Antldc No. 2. and (61 ""h the tube 
,hielded ·'1!-llll'>t external inlluencc,. 
The spm "ill IJII w11l11n J IS mm. ,q11,1rc, the tenter ot ,,Jmh trnnndes wuh rhc >,:eometric 
u·ntcr of 1hc tul'>t: l.ttc .1nd rhe side') 111 wlmh .1re parallcl m rh<: rr.tc.cs proJutc,I by Jcllecring 
dcctroJC'i DI anJ D2 .1nJ b)' Jc!lcwn.14 clt·t trn,le, D3 and D l n:,p<:u1vely. 
Ir 1, rcrnmmt n,lt·,1 rlu r rh, ,lclleuin,tt d<:urn!c c.1 rtu11 rQ1,r.1nc.c ht: ,1ppruximJtely ('(IU,rl. 

... 

____J_ 

Bollom Vi.,w of Bose 
1-: tc111< 11/ 

1 r,,,,tt•r ~r- ronn!'ctlo11 
1J,,ll, ·◄-tlo11 Plritt• Ill 
l•~u, ·u~l nt: Nlf'rt 1·otl•' 
lnt.-n1:tl Conne~tlun 
J >Hl,~·tlon Pl:, tl• J) I 
\ c•c·c·lt•r11tlni: Ele<'troclu 

11,,t1 ,-,•tl<i11 Plate JI~ 
n,,11,a•llo11 l'late oa 
Contrnl l•:l!'<·trnde 
l f1,at•-r :uu.J raU101le 
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SCP-A CATHODE-RAY TUBES 

The Type 5CP-A Ca1hu..le-rny Tuhl~ .,re Je
,ignecl for oscillo,;raphic applila1inn~. The in
rc nsilier principle is u,cd l<J provide u maxi
mum dcflccrion scnsi1ivit)' for ,1 given linul 
acccleratin.i,: volra.i,:e. A gl,tss cnvc-lope has been 
designed 10 provide .i,:reat med1anirnJ sm:n.~rh 
and the cuhe base ,lcsign provide, adc,quuu, 
insulation herwcen clcllmde leads for high 
a lrirude insrnllJtion. The gun is llt"1.i:ned w 
d raw negligible focu~in.i: clccmxle lUrrenc. 

The four ryp~ dilTt:r only in che Lht1rnccer
is,ics of che fluorescent scr,•en,. Other snccn 
types may be ob1a1neJ on special order. 

GENERAL CHARACTERISTICS 
Electrical 

Hearer Volra.i:i: {d ± IO'/, Voles 
Heater Cum,nt 0.6 :!: II>' I, Ampere 
focusin.i: Method Ek·uro;m1i, 
Dcflccring l\lerhod Elenm~raric 
Phosphor Pl Pl p- Pl I 

rluorc·su:ncc Green Grci:n Blu..- Blm: 
Phosphorescence G rcen Y cl low 
Persistence l\leJium long Lo ni,: Shorr 

Direcr l nrerelenmde C11,acirnnccs, Nominal 
Carho<le rn all o cher elecrrode, 9 µ11 f. 
Grid # I m ,di o cher clt:crr<klc, 8 µµ{. 

DI m D2 2 11µ.f. 
D3 10 D4 2 µµ.f. 
DI m all other elecm><ks cxccp1 0 2 7 µµ.f . 
D2 to ttll orher e leurodc~ excepc DI 7 µµf. 

D, ro 3)1 ,lchcr clcuroJe~ except D-1 S µ.µ.f. 
D'1 wall ocher elenrodes except 0 ) 6 µµf. 

Over.ti! Length 
Grc,Hesr Diameter ot Bulb 
Minimum Useful Stri,c:n Drnmctc:r 
Bulb Conracr 
Dase 
Basini; 

Mechanical 

Base Al ignment I D2 tr:icc aliJ,:n, '"th Pin # S and rube axi~ 
Posirive volrngc on Dl ,lcflc:w, be,1m upproximately row,1rd 
Positive voltage on D., Jeflcus heiim .1pproxim,11cly wwarJ 

Bulh conrau alignmenr: 
Anode -µ:, rnnrnn :ilign~ wuh I D2 1r.ile ± I() De;,gri,c,. 
Ano,le #, wntact un ~amc siJc a, Pin #5. 

16-'>/1" ± ;/H" 
5-1/ I" ± 3/32" 

•l-l /1" 
~nap rcrm i na1 ball rnntacr 

MeJium 12-pin dihepcal 
[I\) 

± 10 Degrees 
Pin#~. 
Pin #1. 

MAXIMUM RA TINGS-(Design Center Values) 

Anode No. , Voltjge ( acccleraror High Vol rage Elecm11Jc: ) 1\000 J\l jx. Volr~ D-C 
Anode No. 2 Volt.tie 2000 Max. Volts D-<. 
Rurio AnoJe No. 1 Voltaf!e 10 Anode No. 2 Volt,11:e ... 2.3 Max. 
Anode No. I Volcagc 1000 ~fax. Volts D-C 
Grid No. I Volt.tge 

NcJ,:ativc: Bias V,llue 
Positive Bia~ Value 
Positive: Peak Valu,: 
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.WO Max. Volts D.C 
0 Mai<. Vohs D·C 

2 M.!x. Volt5 
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5CP-A CATHODE-RAY TUBES 

Pc.1k Hcntcr-Clllho.!c Vo!t.1gel 
He:itt-r Nega11ve w ith rt-speer 10 C.uho.!c 
Hcatt-r Positive wirh respell ro (.;11h0Jc 

Peak Voltage between Anode No. 2 Jt1d any Dellec1ion Elatro<lc 

125 Max. Volts D-C 
125 Mnx. Volts D-C 

550 Max. Volts 

TYPICAL OPERATING CONDITIONS (Values are for each unit) 

For Anode No. 3 Voltage o( 
for Anode No. 2 Vo!mge of 
Anode No. I Vo!t.1ge for fn<:u~ 
Grid No. I VoltJgcl! 
Deflection farn,rs: 

2000 
2000 

F/4 ro 690 
- !O co -90 

3000 
1500 

302 10 518 
-22.5 10 - 67.5 

11000 V olts 
2000 Volts 

:F/4 en 690 V,~h~ 
-30 co -90 Volt~ 

Dl and D2 62 10 84 59 m 80 78 10 

o, and D4 5tl to 74 50 to 6H (,(, to 
I 06 d-cV /in. 
90 d-cV/in, 

Anode No. I Volrasc for fO<'n~ 11:<.7% ro H.5'~. ,,f Fb2 Volts 
Grid No. ! Volrnge~ 1.57,, co 4 So/r ,1f Ehl Vohs 
:\node No. I Current for .iny opcr:11ing rn11J i1 ion -50 to ::!:: IO Minoampcrcs 
Deflection Facro rs: 

Nt1 hd Anode o r Eb3 = Ehl 
DI nnJ 0 2 
0 3 11ml D1 

31 co -12 Volts D -C per ind, pt:r Kilovolt of Eb2 
27 co :;, Volts 0-C per inch per Kilovolt of Eb2 

Eb3 = Twice Eb2 
DI und 0 2 
D3 anJ D-1 

Spot Posirion ( Undf!flecced) !I 

39 to 53 Vohs D-C per inch per Kilovolt of Eb2 
H to ,(5 Volts D-C per inch per Kilovolt of El-2 

W ithin 25 Millime1ers square 

MAXIMUM CIRCUIT VALUES 
Grid No. I Circui t Resistaoc-c 1,5 MJi<. Megohm< 

5 Max. Megohms Resisrnnc-c in ,1n)' Dcllccring. EJcc110.lc Circuit~ 

NOTES 
I. CarhoJe should be recurnc,I to one siJe or co the mid•lap of rhc hearer tr-an~formcr winding. 

2. Visual extimtion of undd1eucd focused spot. 

J. When rhc tube is operated at ( 1) oorm3l heater volca.11e; ( 2) P.b3 = 3000 vo les; ( 3) Eb2 = 
1500 vohs. (·l) Ehl adjUl>red for focus; (5) Eel sec at such .i value as will avoid damage to 
the screen; ( 6 ) with ench of rhe deflecting clecrroJes connecccJ to Anode No. 2: and ( 7) 
with the tube sh ielded against cx1ernal influences: 
The spoc will fall within a 25 mm. £quare, che center of which coincides with the geometric 
cente r o f 1he tube face and the sides of which Me parallel co the traces produced by dcflt-cting 
ele~"trodes DI and D 2 anJ by deflecting elecuodes D3 and D 4 respectively. 

4. 1t is recommended thnr rhe dcllcuing elcttrode circuit resisrnnces be ,1ppmxima1ely equal. 

1,47 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

... 

... 

.. 

148 

DU MONT CATALOv 
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SJP-A CATHODE-RAY TUBES 

The 5JP-A ty))<:s arc JesigncJ for oscillo-
8raphic appltcadons where low deflection place 
capacitances arc essential. The dctlcction plate 
leads are short anJ direct 1ermin:1ting in a1ps 
on che wall of the tube rather rhJn in the tube 
basl·. The intensifier principle is used to pro. 
viJe a maximum de/leccion sensitivity for a 
given final acsclemting voltage. The gun is 
designed co draw negligible focm1ng l'lecm1Je 
current. 

The four types differ only in the charJucr-
1Stics of rhc lluorcs,cnr scrcl'nS. Other Scrl'Cn 
rypes may be obt11ineJ on speci11I order. 

GENERAL CHARACTERISTICS 
Electrical 

Hearer Volragc 
Hl'lltCr Current 
focusing Method 
Dellecting Method 

6.3 ± I()'/,, Voles 
0.6 ± 10"~ Amperc 

Eleccrosutic 

Phosphor P I P 2 
Fluorescence Green Green 
Phosphorescence G rcen 
Persistence Medium Long 

Elec1rosca1ic 
P7 Pl I 

J3lue Blue 
Yellow 

Long Shnrt 

Di rcn InterelccrroJc Cap,1cit,rnces. Nominal 
GriJ # I to all otlwr clenrodes 8.2 µµ./. 

Dl co 02 .1.5 111.if. 
0-\ to D4 1./4 11µ(. 

D 1 co all or her clecrmdes except 01 2.5 1,µ,f. 
D2 10 all other cleccrodcs except DI 2.9 µµf. 

Dl t0 all ocher ele,rrodes except D4 2.6 µµf. 

D-1 to all ocher cle..-croJes except D\ 2.7 µ.µf. 

Overall Length 
Grencest Diameter of 13ulb 
Minimum Useful Screen Diameter 
Bulb Contact ( Anode No. 3) 
Bui b Contacrs ( Dellcccion PLue) 
Base 
D3sing 

Mechanical 

Base Alignment 3b-1 1r.irc- .,ligns with Pin #6 ,ind cube Jxis 
Positive volcage on D 1 Jefleus beam approx. toward Pon #3. 
Positive voltage on D3 Jcllccrs beam apptox. toward loc:uini;: key. 

Dulh conracc alignment 
Anode No. , Con~.,ct aligns wich 1D4 tr:1ce ::!: IO Degrees. 
Anode No. :'I ContJlt on snme side ns locating key. 

16-1/-f" ± 3/8" 
~-5/16" ± 1/16" 

f. I /2" 
Small Cap 

~l'ni~wrµ Cap 
. Medium i\fagnal 

. I IE 
± 10 D~grecs 

Deflection Phuc Ccnracrs are within JO degrees of the plane throu;:h rhc rnhe axis and their 
respective traces. 

MAXIMUM RATINGS-(Design Center Values) 

Anode No. 1 Volcagc ( :1ccclerawr High-Volc.,ge Elenrodc ) 
Anode No. 2 Volra,:e 
Ratio Anode Nn. 3 VolMge 10 Ano,lc No. 2 Vnha.i,:c 
Anode No. I Volta.i;e 

/4000 Mox. Vohs D-C 
2000 Max. Volts D-C 

.. 2.0 Max. 
1()00 MJx. Volts 0-C 
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Grid No. I Volrngc 
Negative Bi~~ Value 
Posi1ive Bins Value . 
Posirivc Pe11k Value 

DU MONT CATALOG 

Peak Voltage bcrwcen Anode No. 2 and any Dclk-cting Elecrro..lc 

TYPICAL OPERATING CONDITIONS 
flor Ann<le No. 3 Volt.1ge of 
For AnoJc No. 2 Volra,i:e nf 
Anode No. I Voliage /or fotUs 
GnJ No. I Volrage1 

Dcflec11on Fanors : 

,ooo 
l'Hl0 

250 10 1~2 
:M ro - -9 

125 M.,x. Volr~ D-C 
0 Max. Vol1s O -C 

1 Max. Volts 
500 Max. Volrs 

IOOO Vo hs 
2000 Vohs 

~3~ ro 6i0 Vohs 
,('j ro 105 V11lr~ 

DI anti 02 58 m S6 -- ro 115 d-cV/in. 
D 3 and 01 58 ro !!6 77 ru 115 J-cV /in. 

Anode N o. I Volrage for focus 16.6<µ to .H.5Jf of Eb2 Volts 
Grid No. I Vohage1 2 .. ,r, ro 'U"', of Eb2 Vohs 
AnoJe No. I Current for any operating conJirion -50 w + 10 Micro:impcrcs 
Dcllet.110 11 Facrors: 

N o 3n.l Anode or Eb3 = Eb2 
DI Jntl D 2 
D 3 anti D1 

\4 ro 50 Vohs O -C per inch per K,lovolr of Eb2 
H ro 50 Volts D,C per inch per Kilovolt uf Eb2 

Eb3 = Twice Eh2 
DI anJ D.l 
D3 anJ 0 ,1 

,8 to 58 Volts D-C per inch per Ktlovol1 o f Eb2 
~8 ro 58 Vohs D-C per inch per K,lovol1 of El>.? 

Spot Posiuon ( UnJcncucJ (.! 

MAXIMUM CIRCUIT VALUES 
Grid No. I Circuit Rcsisc11ncc 
Re~israncc in an)' Dcnccting Elt'<rruJe Circuir:1 

NOTES 
l. Visual cxlinwon of unJenccteJ focused spo1. 

W11h111 I 5 Mrllimerers square 

1.5 Max. Megohms 
5 Max. Megohms 

2 When rhe rube is op<•r,1tcd .11 (I) normal henter voltage: ( 21 Eb3 = }000 , olrs; (~I Ebl -
1500 volrs: ( j ) Ebl adjusreJ lor forns; ( 5) Ee I set a1 such n value as "ill avoiJ 1lnm3}1e m 
the sett't'n, ( GJ wich t-ach o f the Jcnec1ing electrodes connccreJ m Ano.le N o. 1, nnd ( 7 l 
wich 1hc rnbe shiclJed ag;i,n)t exrcrnol influences: 
The spot will foll wirhin a I 5 mm. square, rhe cenrer of wh,ch ,ninmlcs w11h 1he g::omerric 
ccnrer 1Jf 1hc tube face and 1he sides of wh,ch are p;ua.llel ro chc rrJtes produced by denecring 
ell-ctroJcs DI und 0 2 and by Jellernn,: cleurodes 0 3 and 0 4 re-.pcwvely. 

3. h is rt,tommenJeJ rh.11 rhc dellc1.1ing electrode circuit resistance, by .1pprox1marcly equal. 

I.SO 
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SLP-A CATHODE-RAY TUBES 

The Type 5LP-A cuthoJe-ray rnbcs rue, Jc
signe<l for oscillographic apphcacions. The in
censifier prinliple is use<l to provide ,1 maxi-
mum detlecrion sensitivi1y for a given final 
acceleraung vohage. The gun is designed co 
draw negligible fa<.using clecuo<lc, cur rent. 

The four types differ only in the d1ur,1Ctcris-
1in of the fluon:scent screens. Other screen 
typ<.-s may be obminc<l on speLiJl order. 

GENERAL CHARACTERISTICS 
Electrical 

Heater Volcagc 6.3 ± 1 O';? Vohs 
Heater Current ... .. 0.6 ± I O'f.-, Ampere 
Focusing McthoJ Elcccrosmtil 
Deflecting Mctho..l Elcctroscatic 
Phosphor PI P2 P7 P 1 I 

Fluorescence Green Green Illue Dlue 
Phosphorescence Green Y ellnw 
Persistence Medium Long Lon.I( Shon 

Direcc lncerclecrrodc Capulitances, Nominal 
Grid # l ro all other elecrroJes 9.1 µ.µf 
Dt to D2 2.0 µ.µf. 

D3 to D4 1.6 µµ£. 
DI to all ocher electrodes exn·pc D2 7 .S µ.µ.f. 
D 2 to 1111 mhcr elec1ro<les except DI 7.7 µ.µ.L 
D 3 mall ocher ckacrro<l,--s except D 1 5.9 µ.µf. 
0 4 rn all ocher eleuro-k-s cxcepc o, 6.9 µµf. 

Ovcral I Length 
Greatest D iameter of Bulb 
Minimum Useful Screen Di,1merer .. 
Bulb ConcaCl 
Base 
Basing 

Mechanical 
16-3/'I" -±- ,tR" 

5-5/16" ± 1/16" 
4-1/2" 

. Small Cap 
l\fedium l\fognal 

I II' 
± 111 De.i:rees Base Alignment 3D4 trace aligns with Pin #6 and rube axis 

Positive volM.i;c on 01 <lcllcus beum approx,m.irelr wwarJ Pin # ~
Positive volcage on D , de/Jens beam approximately towar,I loc,1rin_c: kev. 

Bulb conrncc al,inmcnt: 
Anode No. , Contact ,1ligns with , D i 1ra.c1: ± IO Dc.l(recs. 
Anode Nu. , Com.ice on ~.,me ~i<lc ,1~ lc.>011in_c: key. 

MAXIMUM RA TINGS-(Design Center Values) 

Anode No. 3 Voltage ( anclerntor H igh VoltJ.l(e Elect rude ) 
Anode No. 2 Volcagc 
Ratio Anode No. 3 Vo l1:1ge to Anode No. l VoltJJ-te 
Anode No. I Voltage 
Grid No. I Voltage 

N<!gative Bias Value 
Positive Bias Value 
Positive Peak Valm, 

Peak Voltai;e between Anode No. 2 :1nJ .my Deflec tion Electrrnlt.· 

152 

l000 Max. Voles D -C 
2000 Max. Vlllt~ D-C 

2 MaJC. 
I 000 Max. Volts D-C 

115 J\lax. Vllhs D-C 
11 Max. Volts D -C 

2 Max. Voles 
'\'\O i\lax. Volt~ 
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51.P-A lATHODE-Ri\ Y 11JBF. . 

SLPlA, SLP2A, SLP4A, SLPSA, SLP7A, SLPl lA 

TYPICAL OPERATING CONDITIONS 

1:nr AnoJc No. ) Volrn.i,;c ot 
I or Ano.le , o. 2 \loh.1ce nf 
AnoJe o. I VolrJi;:e f;;r forn< 
GriJ No. I Volra~el 
Odle<tzon F:1<tors: 

,ooo 
15110 

2tl2 to ,-5 
22.5 Ill fl7 5 

1000 Vults 
.2000 Volts 

\"6 to 6H Vol~ 
\Cl 10 90 Volts 

DI anJ D2 (,2 rn 'H lH to I 2•1 J<V /in. 

D, ~nJ DI 
AnoJc o. I Volt.ige for fo..us 

GriJ No. 1 Voltage1 

5 l to XI - l m !01-i d-t V /in. 

I X.W, to H .6•,~ of Eb2 Volt< 

IY, m '1.5 1 ', of Eb2 Vohs 
-50 w + 10 Microampcrcs Anode No. I Current for JO)' c1per,uini;: cundition 

Detlemon factors· 
o \rd AnoJc or Eb-I = Ehl 
01 ,tnd 02 
03 anJ D1 

Eb3 Twice Eh2 
DI Jnd D2 
D, and 01 

~pnr Pn,ition ( UntlcllcueJ I~ 

-1-1 ro 51 Vnlrs D-<. llt'r Im h per Kilovolt of Eh:! 

11 rn 15 Volt~ D-C pN Ind, per Kilovolt of Eh2 

ii '> m 61 Volr~ D.( per ln<h per K1IO\ oh of Eb:! 

,(i 111 5 I Vcllr< D-C. per Ind, 1-.cr Kilovult of Eb2 
Wirhin 20 Mill imeters square 

MAXIMUM CIRCUIT VALUES 

uriJ No. I Cir<uct Res,stantc I 'I M.i.x. Megohms 
'I M:1,c. Megohms Re!<is1.i11cc ,n r1ny Dcllcuin,i: Elcccrc-xlc Cir.,ma 

NOTES 

I. Visual (·x11netiun 11f undetl1xred tocused <pot. 

}. \Xlhcn the rube is operated m ( I) normJI heater volr,,µc; ( .! J Ehi = ,non vnlr~; O) Eb2 = 
1500 \'Ohs; ( I) Eb l adjusted for f0<.u,: ( 5) & I <er at sud, .1 value a~ will o1vo1tl dJmaE:e 10 

the 'i4.reen; \ 6 J ,\Ith 1c>ach of 1he dellt-wng cleccmJt-s connccccJ ro A11ci.le o. 2. :ind ( 7) 

1111h the tube shielded againH external ,nfluence-- : 

The spot will foll w1thin a 20 mm. ,quure, the ,enter 1Jf wh1d1 rninuJcs w11h the gl'Ofllerric 

ccml'r of the tube fate anJ 1hc sides of which are par.tllel to the rraccs pnlllu,eJ hy deflecting 

elecrroJes DI ,mJ 02 and hy deflccrin.i: ckc1roJt-<; D\ anJ DI rctpccuvcly. 

, h •~ retnmmenJcJ 1h,11 th~· dcflcctin.i: dl'ctrn,le ,m1111 res1,1Jnt~\ he :1pprnx1m,11cl1 t-qual. 
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SRP-A CATHODE-RAY TUBES 

The Tu>c 5RP-A (_11hn,k-ray Tuh.c, Jre 

high vohJ>:C rnhes "hllh 10lOrpora1c 11n ,nrcn. 

)ih,·r subJiv,JeJ in10 ,cveral step,. Thi, lc,11ure 

perm,1s the u\e of mu,h h1ghcr over.1:I auclcr

.111ni,; \'Oh.1i,;c, ,,uh delk·c11on ~em111\ 11,, . ., only 

slighd)• le), 1h,1n hcrctnf<Jre ,,b1.11nJble in low 

volt.1ge tathoJe-ray tulx·,. Opcr,111011 \\ilh 111-

ten\1hcr to ,,-..unJ JIH><lc , olt.1gc r.1110, .1, l11_1th 

.1, 10- 1 .ire m.1Je p<1,,1blc by the muh1h.1n,I 

fc.uure. Thc whc hu, .1 IIJ1 Lill', .1 ,yltndri,,tl 

ho.ti .111J the dclk·uwn plJtc .rnd ,mod<.' cnn

ne<.11om Jrc m.1Je through rhc rink 111,rc.1.I nl 

rhrm,gh the h ... e. Lm1 ,ap.tut)' ddlt'l1111n pl.1tc 

lt-.1d\ fa,·il,c.11e 111,:h h,·quc1K)- operarion The 

gun i, de>1.1tnt-.l 10 dr,1" ne,:lrgil-,le lntu\lng 

elt·ttroJe ,urrcnt. 
The rn,, l)pe, ,litter only III th<: ,h.tr.tll<:r· 

!\Ill\ uf the lluon:stcnt scrccn, Other st rt·1·n 

t)·pe, m.1y be ohra1m,d un \pl."<.1,1I orJer. 

GENERAL CHARACTERISTICS 
Electrical 

He.11er Vulr.i_i:c 6.1 ±: I Cl', Vohs 

Heater Currcm 0.6 + IO', Ampere 

Pm.using Method Elccrro,1.11ic 

Dcflecring l-.kthod Ele,rrust.HK 

Pho,phor P 1 PI I 

fl uorc,u~nte (, recn Blue 

Ph(1~phmc"e11n· Green 

Pcr~isu,n1c Lon>: ~hon 

Dm:1.1 lnn,rcle<tr<><le ( .1p.1ci1.1n,c,. l\ominal 

Ctthudc Ill JII other c.>leciro..le, 5.11 ,,,..r. 
G11J fr I w .ill mher deuru<lc, '> I 1•µ.f. 

DI 10 Dl I S µµ(. 

O, 10 DI I Sµ_uf. 

L)f co ,tll orhcr clt-urodes ei.,cpt Dl 2., µµ(. 

D.? ro all mher elt-..cm,!t's extcpr DI .? I µµf. 

D\ to .ill other dt-..rmJe, c:Hcpc DI :? I µu.f. 

D l m .,II other eleuro..Ie!- c:xcert D\ , , µµ.f. 

Mechanical 

O, crall Len.i.th 
Grc.111:"St D1.1meter ot Bulh 

Minimum U,cful S,rt·c·11 Oi.unctN 

liulb ContJ,I\ 
Nt<tk Conr.,u, 
U.1sc 
B.mng 
BJ-.e Al,~nment I D1 1rJ1c .,lt)!n, \\ 11h Pin :: '> .ind tube JXI\ 

Pos,uvtc vul1.1gc on DI Jell,·us he-.1m .1pprux,m,11cl1· tO\\Jr,I 

P11~1cive volc.,µc nn I)\ Jclk-.." heam .1ppmxim.11cly m" .ird 

Bulb contJtt ,tli)!nmcnr 

nJp 1erm,n.1I wm.iu, Jlig11 "uh I D1 rr,1ce + I ti De,:rcc,. 

C:oncacr, on ,.,me ,,.le .lS P,n #'> 

16-\/IH + 3/~H 
'>•l/1" :t: \/3r 

,1.1;1· 
Snap cermin:il hall l0111ac1 

l>t'< 1,1I l.11cr.1I con!3cts 

J\tcdium 12-ptn dihepr:il 
l4F 

::!: I O Degrees 

Pin #5 
Pin # 2. 

MAXIMUM RATINGS-(Design Center Values) 

AnoJc No. , Vnh.11-:e f .inekr.nor H1)!h Vol1;1i:e lk1..1roJc1 

Anci..lc No. 2 Volt.1gc 

.?5500 MJ.X. Volts D-C 

'1,500 J\l.tx. Volts D -C 

15S 
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DU MONT CATALOG 

Ratio Anode No. 3 Voha_ge 10 Anode No. 2 Voltage . . .......... . 
Anode No. 1 Voltage .. 
Grid No. 1 Voltage 

Negacive--Bias Value 

JO Max. 
1550 Max. Volts O-C 

..... 125 Max. Volts D-C 
Pos.i11ve-Bias Value ..... . ........ , .. ........ 0 Max. Volrs D-C 
Positive-Peak Value ....... ,...... .. ... 2 Max. Vohs 

Peak Heater Cathode Volrage1 

He.teer Negauve with respect to Cntl,oJe 
Heater Positive with respect m Cathode 

Peak Volrage between AnoJe No. 2 and any Deflection Elecuode 

125 Max. Voles D-C 
125 Max. Volts O -C 

1,200 Max. Volts 

TYPICAL OPERA TING CONDITIONS 
for Ano,!e No. 3 Volra,ge2 of 
for Anode No. 2 Voltage nf 
Anode No. 1 Volrage for focu~ 
Grid No. l Vohage:• 
!)eflecrion fncmrs: 

10,000 
2,000 

362 ro 695 
-,o to -90 

20,000 Volts 
2,000 Volts 

j62 co 695 Volts 
30 10 - 90 Vohs 

DJ and D2 102 to 15-f 1-10 to 210 d-cV/in. 
0 3 and Di1 ';)7 10 I 45 131 to 19i d-cV /in. 

Anode No. I Volrage for Cows . IS.I% ro 34.8% of Eb2 Volts 
Grid No. I Voltage~ . 1.5% ro 4.5% of Eb2 Volrs 
Anode No. 1 Current for any operating condition .. -50 10 ± 10 Microamperes 
Dcflec1ion Facmrs : 

No 3rd Anode or Eb3 = Eh2 
DI and D2 
DJ and D4 

EbJ = Twile Ebl 
Dl and D2 
DJ and D4 

Spot Position ( Umlefleued / 1 

30 10 45 Volts O-C per inch per Kilovolt of Eb2 
30 ro 45 Volts D-C per inch per Kilovolt of Eb2 

36 co 5-1 Volts D-C per inch per Kilovolt of Eb2 
;6 co 54 Vohs O-C per inch per Kilovolr of Eb2 

Within 20 Millimeters square 

MAXIMUM CIRCUIT VALUES 
Grid No. 1 Circuit Resist.mce 1.5 Max. Megohms 

5 .Max. Megohms Resistance in any Deflec1ing Electrode Circui17•. 

NOTES 
I. Cathode should he returned 10 one side or 10 che mid-1ap of 1he heater transformer winding. 

2. Equally divided over the three in1ensificr electrodes. See page 158 for suggested mt:'1ho<l of 
connecrion. 

3. Visual extinction of undcflecced focused spo1. 

4. When the 1ube is ()perntcd at ( I ) normaJ hearer voltage; ( 2 / Eb2 = 2000 volts; ( J) Eb3 = 
l 0,000 volrs; ( 4) Eb 1 adjusted for focu~; t5} Eel set ar such o value as will avoid damage 
10 the screen; (6) wirh each of 1hc deflecting electrodes connected 10 Anode No. 2; and (7) 
with the cube shielded against external influences: 
The spot will fall within a 20 mm. square, the center of which coincides with the geometric 
center of the rube face; and the sides of which are parallel 10 the rraces produced by deflecting 
elec1rodes DI and D l and by deflecting elect.rodes D3 and D4 respectively. 

~- Ii is recommended 1hat 1he delle,·ling elccuoJe circuit rcsisr11nccs be approxinmely t'(Jual. 
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Bollom View ol Bose 
Element 

H enter 
C'nthodo 
Cont rol Elertrode 
fntc rnnl Cnnnccllon 
Fnc,u,.Jng Elec trode 
Na Connection 

H eater 
lJCJIN•tlon Plate 04 
Dl'flecllon Plate D3 
l)pflec-tlon Plnte D1 
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2nd Anode 
1 nt<'11HlflPr F:Jec trod"' #l 
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l nten sltlcr Elec trode #3 
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SECTION A-A 

A 

i\l ,..Jium Shell 
I lihcptal 

12- l' iu 13a~e 

D,Dt TRACE 

Suggested M ethod of Intensifier Connection 

c:===}---:r--- 10 lnm1siticr I liith Volr:igc 
:!5 megs. 

25 megs. 

25 megs. 
The two 2nd anode rerminab < nn~ on rhc- ruhe hcaJ. 

the orhl"r 1111 rlw ruhc ne,k I must be l1>nncucJ mge1her 
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SSP- CATHODE-RAY TUBES 
The L)u 1\t.1111 5.'>P- ,, ,1 lhtt !du:, two hcam 

<-t.hoJc-r.11• tuhc h,1v1n,i two i,:un ;111.I ,letlct• 
1,un pldlc Mrutrnrt». All dcttroJcs arc indc
penJcm except bctond t1no<lc and inu:n,itier. 
The 5SP- 1s intcnJeJ lor applirntum wht:rc it 
" dt">1rcd to present two rel,11ed Qr e111ircly 111-

depenJcnr phenomena on a btnglc rnthoJc.rai 
rube ,crecn for b1mulr:111eOub ohservation and 
rnmparison. The guns of the 5SP- Jre so Je
signe,! ,LS m draw no ,1ppreci.1hle fonrsing elec:
croJc current. The inteosilier principle is used 
tu obtain maximum J<:flett,un ,cnsi1ivi1y at 
hi,1,:h hrii:;hcness. A II deflection place rnnncc
t1on, ,ire brought dire,:d)' through the netk nf 
tlw 1uhc to minimize lc.1J capacitam:c anJ 111• 

Juctnn,e. The Se(onJ anoJc connt·ccions arc 
,1lso brought through the neck 1n give m.l):i
murn insulation. The cwo detk-ction pl.ice strut· 
tures drc sh,eldeJ trom each otlie;,r to prevent 
interaction. 

The four t)'pes differ only in the tharaucri,
tics of the tluort-scenr strt-ens. Other screen 
type, may he oht.1ineJ on spcci:1I orJcr. 

GENERAL CHARACTERISTICS 
Electrical 

Hc.rrer Vult,1i-:c (i.-\ ± IO', V11lr, 
I k,1tcr C..urrcnr ( dr.1wn hy 

c.ich unit I l!.6 :!: 

Fow,111,1; J\k1h11,I 
Dcflcctini,: Method 
Phosphor 1-' I P 2 

IO', Ampere 
Elcum,r.111, 
Elcttro.ra11t 
r ~ Pl J 

Fluore,teoce Gri:cn Green Blue 131ul 
Pho,phorcstenlc Green Y elluw 
Persmentc Medium Lon~ Loni.! ~'1orf 

Diren lncerelcuroJc Capatit,111u,,, 
Nominal ( for ea,h unit ) 

C..arhuJe ro ,ill other eleuro.lcs 
Grid # I ro .ill other eleur, ... lc, 
DI w D2 
D, to DI 
DI tu all mher ckurode, cx,ept D l 
D2 to all mher dec-mxlc, cxtCpt DI 
D, ro .ill orher elcurodc, except D 1 
Di ru all u1hcr cleurode, cxtept D; 

Overnll Lcn111h 
Gre<Jrcst Di.,mcrer ol Bulh 
1'1inimum Usc/ul Snecn DiamN~r 
Bulh Conran 
Neck Conc,1u, 
Ba,c 
Basini,: 

;, • 1•1" 

U•iµµ I 

I .') µµI. 
1.8 µpl. 
2 I µµI. 
2.0µµ/. 
2.1 µµ(. 
:Uµµ I. 

Mechanical 

Base Ali.cmmcnr ( tor cath un111 "\O 1 mite .ilign, w)(h Pin :# I :inJ 
Po;it1ve volrn,.;c on D 1 detleets heum ap,,rox. inward Pin -#I. 
Positive vohnge on D 3 Jetlects beam approx. toward Pin # 11. 

Bulb conhtct ali.<.:nment 
Snap reunin.11 contaCTS align with 3 D I tr,1te 
Comaus on ;amc btJe .is Pin # ·I. 

IX-l/1" ::!" ',/8" 
5-1/f" :± ',/32" 

i- I /2" 
Snup tc:rnunal hall ,oncact 

Miniature rnps 
Medium 12-pin .liheprnl 

14K 
lllbc .ixi~ 

± 10 Oegrc:es 
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Dll i\1O 1 C.ATALO<., 

MAXIMUM RATINGS- Design Center Values (Values are for each unit) 
Anode No. 3 VolrJ.i.e ( j cc:clc rJmr High VuhJ,:e Eleurodt: 1 
Anode N o. l VoltJ~c 
R.1110 AnoJe No. \ Voh.ige 111 AnoJc No l Vnh.i~c 
Anode o. 1 Volr:ige 
Grid No. I Voluige 

Nes;otivc Bias Value 
Porn,ve Bias VJlue 
P,xiuve Pcak V.1lue 

P<.-ak Hearer-Cathode Voltage1 

HcJrer Nc,gauve w11h respeu to C:uhoc.lc 
H t-ater Posirive wirh respcu m Cuhode 

Peak Vo lrage betwec-n Anode No. l anJ .1111· De lleuio n Eleum.le 

6000 Max. Vohs D·C. 
.!000 Max. Vo les D·C 

3 Max. 
lllOO M.1x. Vohs D-C 

125 .Max. Voles D-C 
0 M.ix. Volts D-C 

l M,x. Vohs 

125 ~fax. Volts D-C 
125 M.ix. Vohs 0-C 

550 M.ix. Volr, 

TYPICAL OPERATING CONDITIONS-(Values are for each unit) 
For Anode No. ~ Voh.1ge ,11 
Fo r Anode No 2 Vnlr.1i;: of 
Anode No. I \'c>lr,11:t· for 1111.U\ 
Grid o. I Volr.,~.,:o 
Deflt:l lllin Factors: 

l'iOO 
ro ">2 I 

,non Volr~ 
20ll0 Vo lt\ 

\6, to 69'.i Vnh~ 
,11 10 90 Volrs 

DI .rnJ D2 55 10 11, l ro 110 d-lV/,n 
D \ ,Ind 0/4 I- Ill - , 6, to ')5 1., v / in 

Anode N o. I Voluge for !01.u, IX. I', to ) 1.W, o t l'b.? Volr, 
Grid o. I Yoh.age~ I S', m 1.s~, of r bl Volt, 
Anode No. 1 (.urrenr for .1n1 11peraun_.: wn,ltmin -~O :11 ... IO l\11cro.1mpere, 
Deflecuon Factor~ : 

No 3 rd Anode or Fld -::: Eb2 
DI and D2 
D 3 .1nd DI 

fb3 = Tv. ice Ebl 
DI and D 2 
D 3 and D<i 

~pot Posiuo n ( Undellected ) •1 

2 1) u, 11 Vuh, 
.:!5 10 W Vohs 

r to 55 Yoh\ 
-II to 4- Vo hs 

().(._ 

D-C 

D-C 
D-C 

MAXIMUM CIRCUIT VALUES 
Grid N o. I C.1rrn1t Res,,t.tnlc 
Rcsisrance 10 uny Delk..:ring ElcunJdc C.1r1.ui11 

NOTES 

per ,nth per K,lnvul t o t 1:b2 
per IOlh per Krlovolt o l Eb.! 

per rmh per K,lovolt of Eb1 
per in,h per Kilovolt of Eb2 
\'<' 1thtn 15 Mi II imeters square 

1.5 Malt. Megohm~ 
5 1-IJx. Megohm, 

I. uth~h: s liuulJ be rcturncJ ro one MJc o r 10 the 1111J-1ap n t th,: lu:.ucr transro rmcr w1nJ111,11. 
2. Vi,ual cxrinction o f undcllcued focu,cd ,poi. 
;. \'<-'hen both guns arc o pcr.1tcJ M ( l J normal he.ucr vnlr.igc; I 2 1 Eb'\ IOOU ,olr,. 

( 3) l:b2 = :?OOU voltS; \ I 1 l'b I .iJjuncJ for foi..us, C '.i I Ee I S<.t Jt ,11,h a value J, will avn,J 
damage ID the scr,,en; ( 6) "uh each of the defleu,n,-: eleu rons rnnneucJ m Anode o. 2, 
anJ \ 7) w11h the rube sh1eldc.l .1g .11ns1 exrernal inllucn1.cs. 
The spars will f.,J I within ,1 15 mm. ~q u,11 c , rhc ll.'ntt'r nl "hich • •J1 nt1dc) with tht: ,izcumetnl 
,cmcr of the rube I.ice and 1hc sides o f "l11d1 arc p.irJlld ro rhc rr,lle\ produ,eJ b1• Jcflec1ing 
ele<trodcs DI .ind D 2 Jnd h) Jetlewn,-: clt:umJc,s D i .inJ DI respcmvel1. 

-1 It ,s recommen,leJ that the Jt:1leu1n>; 1.kuro..te ur1.U1t rn,stanu-s he approx,m.11clr equal. 
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II enter 
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SECTION A- A 
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Nute ' I erminal~ M and N ,Ire wnnt-ctcd intert11tll)'; I. .tnd 1\1-N muM be wniwu,,I cogether 

externally and ro a common ,i:round. 
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7EP4 CATHODE-RAY TUBES 

The Type ~EP,1 is .1 7" elccuosratic locus and 
dellccrion relcvision picture ruhe designed m 
.'(ive good brilliance aml spm size ,tt low .icccl
erating volmges. The screen will provide a 
useful p,nure area or ;1pproximately 1-1/4" x 
5-~/ 1". The gun i~ de~igncd co drnw negligi
hle focusing electroJe rnrren1. The Type 7 EP•i 
is intended primarily for use in low cost tele
vision receivers. 

GENERAL CHARACTERISTICS 
electrical 

Heater Volt;1gc 6. -S =: !()',} Voles 
Ht-acer Currenr 0.6 ± I (l '/,- Ampere 
fornsin.i: Method Eleccrosiatil 
Deflecting Method Eleurosr,11it 
Phnsphor P I 

Fluore:.ccnce \X/liite 
Persistence Medium 

Dirt'Ct lnterelenrode CJpacimn,es. Nominal 
Grid # I co all other clccm>ck-'S 7 .0 µ.µ.f . 
DI co 02 1.8 ,,,,t. 
03 co o,i 1.6 ,,µJ. 
DI ro all other electrodes except D1 6.5 µµI. 
02 co all other elcurodes except DI 6.1 /Jt<f. 
D3 IO ,111 mher elecmxles except Dlf 4.9 µµI. 
Of 10 all mhcr clcure>clcs cx,cpr D3 i.H µ1,I . 

M echanical 
Overall Length 
Greatest Diameter of Bulh 
Minimum Useful Strecn Diameter 
D,1se 
Basing 
Base Alignment 3D4 trace aligns with Pin fr I and iuhe axis 

Positive voltage on D l ddlecrs bellm approximately IO\\,lf<I Pin # I 

Positive voltage on 03 Jeflcci~ beam approximately toward Pin #I. 

1~- 1/2 " ± ,/H" 
"1 " ± 1/H'' 

. 6" 
Medium Magna( 

ILN 
± 10 Degrees 

MAXIMUM RATINGS-(Design Center Values) 

Anude Nu. l Vol1.1ge 
AnoJe No. I Volrnge 
GriJ No. J Voli:ige 

Negative Bias Value 
Positive Bias Value 
Positive Peak Value 

Peak Voltage between AnoJc N<l. 2 an,l any Deflewon Elt't.trode 

TYPICAL OPERATING CONDITIONS 

for Anode No. l Vol1,1gc: uf 
Anode No. I Volrnge for fows 
Grid No. l Voliage1 

Deflect ion Fattors: 

2500 
155 10 7 15 
16 10 X·i 

)000 M.1x. Y<llt, D-C 
l , - 5 ;\I.ix. Volts D-C 

100 Max. VoltS D·C 
(J Max. VoltS o.c 

2 Max. Vohs 
700 Max. Volts 

moo Yoh, 
5 16 10 858 Volt, 

I \ to I 00 Volt, 

DI and D2 88 m I S2 106 ro 158 <kV/in. 
137 J-cV /in. DJ and D1 76 rn 111 91 ro 

Anode No. I Voltage for focus I 8 .2'1r to 28.67, of Eh2 Volts 
Grid No. I Voltage 1 . l.4 Ir~ to 3.-16''~ of Eb2 Volt~ 
AnoJc No. l Current for any operating condition - 'ill m :t. 10 Miuoampcrcs 
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DU MONT CATALOG 

Dellection Facrors: 
DI und D2 
D3 and DI 

Spot Posi tion ( Undcllcctcd) :! 

'>5 to 53 Volts D -C per inch per Kilovolt of Eb2 
30.5 co 4'.U Volts D -C per inch per Kilovolc of Eb2 

. Within 25 Millimeters square 

MAXIMUM CIRCUIT VALUES 
Grid No. l Circuit Resistance 
Rcsisr,inu: in any Deflecting Electrode Circuit:S 

NOTES 
I. Visual extinction of unddlew.:J focused SJ><>t. 

I .5 Max. Megohms 
5 Max. Megohms 

2. When tuhc 1s 1)pera1eJ :11 ( I ) normal heater volmge; (2) Eb2 = 3000 volts; (3) Ebl 
adjusrcd for focus; ( 11 ) fa I SN at such a value as will avoid damage ro the screen; ( 5) with 
each of the ddlcuini; clcuroJes wnneneJ Anode No. 2; 11nd (6) wirh the cube shielded 
against ext<:rnol influences: 
Th<: spot will fall within n 25 mm. ;quare, the center of which coincides with the geometric 
center of che cube face, anJ rhe sick>S of which are parallel co 1he traces produced by deflecting 
cleccmdes DJ and D.2 unJ by tlclieuing deccrodes D3 and 04 respectively. 

3. Jc is r~--commcnJed that chc dcllceting elec1rodc circuit resismnces be approximately equal. 

,,,:-::.=1::t..r.1.::::rr::.:..~•::.r.:~t 

( 1 
1,i, +-, 

Ji 1 

cp/~J, 1 
~ . ~ ... 
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Jltia tt>r 
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Fnc-11;il11g F:lc1•trode 
l111t•rnal Connerllon 
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Ac-e.-Jert\ling gle<'trode 
oenecllon Pin le 02 
De!le<'llon Pin.le D3 
Control mcctrode 
Henter and Cathode 
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12JP4 CATHODE-RAY TUBE 

The Type l2JP4 is a 12" magnetic focus and 
dcllection television picture cube designed 10 

provide 11 useful picture size of 7-3/4" x 
l0-1/4'' with high brilliance 1111d definition. 

GENERAL CHARACTERISTICS 

Electrical 

Heater Voltage 
Heater Cu rrenc 
Focusing Method . 
Dellecring Method .. 
Max. Dellecting Angle 
Phosphor 

Fluorescence ... . 
Persistence ..... . . . 

6.3 ± 10% Volts 
0.6 ± 10% Ampere 

........ Magnetic: 
Magnetic 

50 Degrees Approx. 
P4 

White 
Medium 

Direct lnterclcctrodc Capacitances, Nominal 
Cathode 10 all ocher electrodes . . .. . 6 µµ.f. 
Grid # I ro all other elemodes ... 7.9 µµf. 

Overall Length 
Greatest Diameter of Bulb 
Minimum Useful Screen Diameter 
Bulb Contact 
Base ...... . 
Basing ... ,. 

Mechanical 

Anode Contact aligns with vacant pin position :;t 3 

17-1/2'' ± 1/2" 
12" ± 3/16" 

10" 
Recessed small ball cap 

7-pin small shell duodecal 
12D 

± 10 Degrees 

MAXIMUM RATINGS- (Design Center Values) 

Anode Volrnge ... 
Grid No. 2 Voltage 
Grid No. l Voltage 

Negative Bias Value 
Positive Bias Value 
Positive Peak Value 

Peak Heater-Cathode Voltage1 

Henter Negative with respen ro carhode 
Hearer Positive with respect 10 cathode 

12,0(10 Max. Volts 0-C 
,i(() Max. Vohs D-C 

125 Max. Volts D-C 
0 Max. Volts D-C 

2 i\lax. Volts 

125 i\lax. Volts D-C 
125 Max. Volts D-C 

TYPICAL OPERATING CONDITIONS 

Anode Voltage ... 
Grid No. 2 Voltage 
Grid No. I Volrage2 

focusing Coil Currcnc:1 ( 0-C) 
Spot Position ( Undeflected ) 1 

10,000 Volts D-C 
250 Voles D-C 

-27 10 -63 Volts D-C 
1·16 Approx. Milliamperes 

Within 25 Millimcrer radius circle 

MAXIMUM CIRCUIT VALUES 

Grid No. I Circuit Resistance ....... . . . . . 1.5 Max. Megohms 
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DU MO T CATA LOG 

NOTES 

I. C.uhoJc ,hould be rernrncJ ro one ~1dc or 10 the miJ-up of the heater transformer winding. 
2. Vl\uHI cimnu11m of undcl!cc,eJ focust>d spm. 
'I. For ~1JnJ,1rd lc>c11, mil::: .20, or equ1vdlcm, w11h 1hc combined grid No. I bias volmgc .ind video 

signJI voltai;c .1djm1ed 10 pro.lute a lughligh, b rightness ol 25 foot IJmhem on a 7-3/4" x 
I(). J / l" pKturc .irc,1 D1>1Jnte ( D I sh.ill be 3 . .2'i inches. 

•i \'v'hen ,he ,ubc 1~ o pcrJtcJ Jt ( I J norm.ii heater \'Olt.1gc; C .! ) Eh I 0,000 volts; ( ~) Ed = 
l5U vol", ( 1) fa I ,er Jr ,ud1 .i v,tluc .i, "111 Jvo1d dJmage 10 1he sueen; .inJ ( 5) the mhe 
,h1eldeJ ,11s.1111sc extern.ii inllucnu:s-
The undclfot.tcd Jnd unltllu,c,I ,pot "ill f.1ll "11hin .1 urde nf 1'i mm. ra,lru,, the n·nrer nl 
"l11d1 lninudc, "11h the 1.:t·nmctr1t <cnu.:r ol thl" whe f.uc. 
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1 5 A P 4 CAT HO D E - RAY TU BE 

The Type I 5AP4 is u 15" magnetic focus 
nnd deAeaion television picture 1ubc Jesigned 
ro operate ar high volrnges. The screen will 
provide a useful pic1urc size of 9-1 /2" x 
I 2• 3/4" wi1h high brilliance and defin ition. 

GENERAL CHARACTERISTICS 

Electrical 
He:ucr Volrnge 6., ± IO'µ Volts 
Heater Current 0.6 ± I 0 7,. Ampere 
Focusing Me1hod . Mngn<.:1ic 
Deffecring Method . Magnetic 
Max. Dellectin,: Angle . 52 De,:rees Approx. 
Phc»phor P-1 

Fluorescence White 
Persistence i\ledium 

Direct lnterelecrrode C11p11cirnnces, Nominal 
Cathode ro all other electrodes 5.8 µµf. 
Grid # I m all other elecrroJes 7.4 µµ(. 

Overall Len.izrh 
Gn.•a1est Diamerer nf Bulh 
i\linimum Useful Screen Diamc1N 
Bulh Cnnran 
Base 
Dasing 

Mechanical 

Ano,le Conrnn alil(ns wirh vacun1 pin position #, 

20. 1 /.2" ± 3/8'' 
l'i- 1/2" :!:: 1/•1" 

. 1,-1/2" 
Recessed small ball cap 

7-pin small shell duodecal 
. ........ 120 

± IO Degrees 

MAXIMUM RATINGS- (Design Center Values) 
A node Voltage 
Grid No. 2 Voltage 
Grid No. l Vohngc 

Nega1ive Bias V.1luc 
Positive Bias Value 
Positive Peak Value 

Peak Hearer Ca1ho<lc Voltal(e1 

Heater Nel(nllve wi1h respect en ca1ho.le 
Hearer Po,i1ivc: wi1h respect 10 ca1hode .. 

15.000 
.1 10 

125 
() 

125 
125 

Mux. Volrs D -C 
l\fJx. Voles o.c 

Max. Volts D-C 
Max. Vohs D-C 

1 /\lax. Volt, 

1\1 JX. Volts D-C 
lllax. Volrs D-C 

TYPICAL OPERATING CONDITIONS 
Anode Volrage 
Grid No. 2 Volrage 
Grid No. I Voltage~ 
focusing Coil Curren,:1 ( D-C) 
Spor Pos11ion ( lJndcflecicd J ' 

Grid No. I Cirrnir Rcsisrance 

12,000 Volts D-C 
250 Volts D-C 

-27 10 -63 Vohs D-C 
159 Approx. M illiamperes 

Within \5 Millin1e1cr radius circle 

MAXIMUM CIRCUIT VALUES 
l.'i Max. Me~ohms 
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DU MONT CATALOG 

NOTES 

I. Cathode should be rcrurnc:J to ooc side or to the mid-t~p of the heater transformer winding. 

2. Visual e:irtinet1on o( undeflected focused spot. 

3. For srnndard focus coil #20, or equivalent, with the combined grid No. I biJs voltage and 

video signal voltaic adjust<.-d to produce a highlight brightness of 20 foor lambercs on 

a 9-1/r x 12-3/4" p1crure area. Dmance ( D ) shaU be 3.25 inches. 

4. When rhc tube is opcrnted at ( I ) normal heater voltage: {2) Eb = 12.000 volts; (3) Ec2 

= 250 volrs; (4) Eel ser at such a value as will avoid damasc 10 the screen; and (5) the 

tube shielded against external influences. 
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The undeflected nm! unfocused spot wiU foll within a ci rcle of ~5 mm. r.idiu,, the center of 

which coincides with the geometric center of the cube face. 
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20BP4 CATHODE-RAY TUBE 

The Type 208Pq ,s a 20" magnetic focus 

anJ Jeflection television picture cube JcsigneJ 

for .1pplic31ions requiring a max,mum screen 

size. The bulb is Jes,gnt-J 10 proviJe ;1 useful 
pic1ure si2c nf 12-7/8" x 17-1//4" with high 

brillmnce anJ Jetinicion. 

GENERAL CHARACTERISTICS 

Electrical 

Ht-Jeer Voh.1ge 
Ht-acer Current 
Focusing Method 
Deflecting l\lechod 
Max. Dcffecung Angle 
Pho;phor 

l:luorescenct-
Persistence 

6., ± Io~; Vohs 
0.6 :!: l 0% Ampere 

.. ...... Magnetic 
Magnetic 

50 Degr~-es Approx. 
P4 

............... White 
MeJium 

Direct lnterelecttode Capacicances, 
C.11 ho<le co a 11 ocher elecrrodes 
Grid # I 10 all ocher clemodcs 

ominal 
6.5 µµC. 
8.0 µ,µ(. 

Overull Length 
Greatest Dia.meter of Bulb 
i\110,mum Useful Screen Diameter 
Bulb Contact 
.Base 
Basing 

M echanical 

Anode Coma.ct aligns with vacant pm posiuon :;! 3 

2ll-:l/4" ± 3/4" 
20" ± 3/tl" 

18" 
Medium Cap 

7-pin small shell duodecal 
120 

± 10 Degrees 

MAXIMUM RATINGS-(Design Center Values) 

AnoJe Volt.1ge 
Gri,I No. 2 Voltage . 
GroJ No. l Voltage 

eg.uive--Bias Value 
Posuivc--Bias Value 
Positivc--Peak Value 

Peak l leater Cathode Voltage1 

Heater I egauve with respect 10 cathode 
llcacer Po\i1,ve with respect to cathode 

20,000 Max. VoltS 
410 Max. Vohs 

125 Max. Voles D-C 
. 0 J.\13x, Vohs D-C 

2 Max. VoltS 

125 Max. Volts D-C 
125 l\l.a.x. VoltS D-C 

TYPICAL OPERA TING CONDITIONS 

Ano..lc.- Voltage 
Grid No. 2 Voltage 
GroJ No. I Vohage2 
Fntusong Cool Current" ( D·C) 
Spm Position (Undeflected)~ 

GroJ o. I Circuit Resmance 

15,000 Vohs D-C 
250 Volts D-C 

-27 co -63 Volts D-C 
135 Approx. Milliamperes 

Within 50 Millimeter raJius circle 

MAXIMUM CIRCUIT VALUES 

I .5 Max. Mc.-gohms 
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DU MONT CATALOG 

NOTES 

1. CarhoJe shoulJ be rerurncJ ro one side or ro the miJ-t.ip of rhe h,-:i1er rr.insformer wind,ng 

2. V isual eimnu1on o t undencued (()(.u!><'d spot. 

~- For standard fcxus coil # 20, or equivalent, wirh rhe combined grid No. I bius volroge on!l 

video signal vohage a,l1ustcd ro produce a h1,Ahlight brightness of I'S foot IJmberts on n 

12-.,/X" x 17-1/i" picture are-J. Distance (D) shall be 3.25 inches. 

4. When the ruhc 1s operJteJ ,11 ( I J normal hearer volc.ige: ( 2) Eb - 15,000 volts: ( 3) fal 

= 250 volts; ( ,1) fa I ~el at such u vulue as will avoid damage It, rhe screen; and I 5) rhe 

tube shielded a,Aainst ex1<:rnal inllucnlc~: 
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The undeflec1l-.l and unf()(.useJ spm will foll within a circle of 50 mm. r,ttliu,, rhe cemer of 

wh1lh toincide) wich the !(eomemc u:nrer of rhe rube Lice. 
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DU MONT GAS TRIODES 

Types 284 and 6QSG 

Mechanical Dimensions, Basing, and Average Operating Characteristics 

The Type 2B4 and Type 6QSG G,1s Trmdes .1re inccmbl tor use in Du J\lon1 L1tlm<lc-ra,· 
Oscillograph5 for sweep osdltn1or service, The)' are ah,1 dcsil('.H:d fnr .ippl,uumn, where , 
gas triode is required for concrol and counter cir(uic:s and where :1 wide frt•quenty range i, 
desired for rneep oscillucor,. 

H eater 

Volcage (n . .:. or d.c) 
Current 

CHARACTERISTICS 

Direct lnlerelectrode Capitancu (Nominal} 

Grid co ano<le 
Grid to cathode 
Anode 10 G1thode 

Tube Voltage Drop 
Maltimum Overall length 
Maximum Diameter 

Bulb 
Bose 

Basing- RMA Bo,ing Designation 

6QSG 
6.3 
0.6 

1111'' 

1-9/16" 
STll 

2B/4 
2.5 volts 
I .4 .1rnperc 

2,ll µpf. 
1.7 µµf 

2.0 µµ. l. 

19 volts approx. 
i-~/16" 
1-9/ 16" 
STl2 

::im.,11 shell 
Ottll X ptn 
6Q 

Small 
5 pin 
5 A 

SWEEP-CIRCUIT OSCILLATOR SERVICE 

Anode Voltage (ln,tantaneous) 
Peok Anode Current 
Averuge Anode Current 
Grid Re1i1tance 
Frequency Range: 

284 
605G 

WO vohs ( max. ) 
,OO rnilli;unperes ( max.) 
I milliampere ( max.) 
I I 0.(HH) ohms ( min.) 
, I 00.000 <lhms ( rn.ix.) 
1- rn.OOll <PS, 
1-'i!l,000 •·p,. 
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DIJ ~!ONT CATALOG 

Mechanical Dimensions, Bas ing, and Average Ope rating Characte ristics 
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l)lJ i\l()NT < ATALO(, 

DU MONT REPRESENTATIVES 

Nome ond Add,eu 

AJ..FCO PRODUCTS f:ORP .. 
-, I H-2 1 l..oudcrm1111 Bid,:. .. 
\I., No. I l!h Sm·ct. 
Sr. Louis I, Miss(111ri 

DACK11R, JA~I F.~ J., 
1 il I Scrnnd Avenue, 
Se;ur)c 1. \'v'a5hingcon 

CROSSLEY, A I.FR ED. 
5•1<) WI. R.1ndolph Street, 
('hin1.i,:u 6. lllinws. 

TerrHory 

i\lJSSOI IRI- Enrir,· 'ir11tc. 
KANSAS-1:ntire State. 
O1,L,\IJO~• I- North ol 1111,I including tht> Countic~ of Os:1gc, 

Tuha. Waµoncr, Cherokee and Sequoyah. 
ARKANSA~-North of and includrn,a:: Cnunric, of C.rnwford, 

111.,nklin, Johnson, Pope, Conway, Faulkner, Puln~ki, l.onnkc, 
Pr.1irn,, t-tonroc, Phill,p5. 

11.1.INOIS- Sourh of and induding Counties of fal).'.ir, Doug
J,1"· Moultrie, Macon. Sangamon. itenrad, Cass, Schuyler, 
llrow11. t\d i11ns. 

IOWA- \'<l l,( uf and including the Cnunries of \X/'ayne, Lucas, 
\XI Jtren, Polk, Story, Hamilton, \XI right, Hancock, Winnc
hu,1;11. 

Nl·IIRA~KA-c.lSI of unJ including Countit:s of Nuckolls, Clny. 
l l.1milmn, Merri<k, Hane<:, Doom:, Ancclope, Knox; nlso the 
ury ol Gr,md Island, Hall Counry. 

\Y/ A~IJlNGl'C>N, OREGON, lr>All0, MONl'ANA ANll ALASKA. 

\'v'l:,CON!.IN-Enrire Smee. 
low,, - \X'cs1 of but nor induding C011nries of Wayne, Lucas. 

\X'.1rrcn. Polk, S111ry, H,1m1lt0n, \'v'right, Haucock and 
\'v' rnnd:>ago. 

ILI.INOIS-Norih of hu1 not indudmg Counties of EJgar. 
Dnuglass, r.1011ltrie. M,1wn. Sangamon. Menmd, Cass. 
S1.huyler, Brown and Adams. 

INlllANA-Entire State. 
01110-All exccpr Countii,s of !..urns. W ood and Octawa 
MH l!IGAN- Nonh o( anJ including Coun1ie$ 1)( Chippewa, 

/11"1ekrnnc, ~hnokr:,fr. Delta and Mtnomintc. 

CYC:LOGRAPI I SL:R VICES. T)oM!NTON 01' CANAi>/\. 

· LTD., 
,19,i King Srrt'<.'t. Pasr, 
Tomnm 1. 011c.11111, ( .. 11ud,1 

GATt·S. FRANKi.iN Y., lhAII, WYOMINC.. (<>LORAi)() AND New r.u,x1c:o, 
JOO !',01Hh M,1i11 $tr<:ec, 
S.111 L,1kc C 1t\' t, llc.1h. 

GA WI.FR-KNOOP. INC.. Dl$1RtCr ()f COI.UMUIA, MARYI.ANl>- E111ire Statt'. 
I 060 llrcwl Str~--et, l'!:NNSYLV,\l's l ,\ - Easr of and including Counties of Tioga, 
N,·\\ark 1, New Jc~ey Cl1111on, Center, Mit1l in. Juniata and Fr.inklin. 

NEW )ERSllY- South of but not including Co11nries of Mercer, 
i\ lnnmouth tinJ Ocean. 
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NEW YoRK- Metrop,1lirnn Di~iricr, Somh of but not indud
inf: Counucs of Orange, Putnam. anJ thl' whvk of Long 
Island. 

V1~GINIA- Enrirc Sr.ire. 
DllL,\\'\'Allf'-Enlire Stace. 
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Namo and Addreu 

IIALI 'ION, HARRY. 
61 2 No. M idui,;an A \\:Out._ 

C.hic.i.i;u 11, lllinui~. 

11 11.1., J. T .. 
800 West I I th ::,rrc:cr, 
Lo~ J\ni,;ck·, 15, C.1lifnrna.1. 

1.11'!->C.C>MB. E. W .• 
I I l\ ::,1,mlurJ S1rce1, 
l),1Jl,l\ 'j, Texas. 

,\IURl-' t,ff & COTA, 
5 lvi· rr,·cc DuilJini,;. 
Acbnr.t. Gcori,;1a. 

os::,MANN. 1,. A .. 
I<>_ I R1di,;c Ruad Wc-,1, 
pcnccrpon. New Y1>rk. 

PrlRCE, GFORGE H., 
15 C1mp Streer, 

New Orlc:an~ 12. Louisi,ina. 

RA,.)l•ORD. H 1: .. 
tan,far.l Lile DuilJrn,1:, 

P1mburi,;h 22. Pennsylv.,n1.1. 

!->TERLIN(i. StiYMOUR. 
1 '>H l Li11wood Avcnu,·, 
Duro,1 (,. ~I" higan. 

\V ATER$, R. A., 
l Gordon Srrcet. 
\X'ahh3m, r\l,15,ad1uscm 

\\ RIGIIT. JAMl:S L.. JR .. 
Box 2"6, R. R. I~. 
lndianapoli, 44, lodr.um. 

ALLtN U. DU MONT LAUS .. 
INC .. 

I 000 i\lJ1n Avenue, 
Clifton, New Jersey. 

EXPORT DIVISION. 
.\LLEN B UU MONT I.ABS .. 

INC .• 

Ll!->'I 01 REPRl.:Mi TA.I IVL·', 

Te,ritory 

NORTII DAKO'rA, !',1111111 DAKOTA, MIN~l•,OIA 

(Al 1110RNIA, Nt•VAl1A, AHI/.ONA. 

Tl•XA-F.nure .)r,11c 
01<1.AIIOM,\-Sonrh cir hut nm 111duJ,n,o.; l 011n11e~ ol lh.ii,;c, 

'I ulsa, \v'a!(oncr, C.hcrokt>e ;111J :,cqun)'llh. 

NoR-rtr CAROI.INA- Eotire Sr.11e. 
SoUTII CAROLINA- Entice ~I.UC. 

GrORCIA-Enmc tJte. 
AI.AIIAMA- AII exlcpr C,,umic, of 8Jldw111 .,n.l Mohilr.. 

FLORJl),\- AII cxu·pt County of Es,ambin. 
Tl'NNJ SEE-En~, of anJ induJin~ Coun11c~ ,,1 M.iwn, Sm11h, 

De K.i.lb, Cannon. Coffee. Moore .111<1 Fr.1nkl111. 

N1:w YORK STATH-That part l"<lCIH Mcuopolrrnn o .. triu 

south of Or:10,1:c .10..t Purn,1111 ~ountic:s a.nd the whnle of 

Loni:; lslanJ. 

LOUI IANA-En11rc St.ate. 
ALAAAMA-Coun11es of BalJ"rn .111,l l\lob1lc. 
FLORIOA-County of Escamhi.i. 
TClNNl'S%r-- \X.,cs1 of but nor induJin,1: C.ounries of M,1ln11. 

Sm11h. De Kalb, G1nnnn. Cofke, t.loore .inJ Franklin. 

i\RJ,,.ANSAs-South of but uot ,nd111lin,1: C:ounuc-s of CrJwfor,l, 

Franklin, Jo!m~on. Pope. Cnn\l,lY, F.iulkner. Pulaski, Lonnke, 

Pr:iirrc. Monroe anJ Phdl1p~. 
t-11ss1s~IPPJ- fn11rc Seate. 

\X.,rST \11RCINIA-fntirc State 
Pr.NNSYLVI\NJA- Wesr b111 nm mduJrn,1: Lounri..-~ ol Tio~3, 

Clrmon. Center, t-.lifHin, Ju11rn1.1 .inu Fr.1nklin. 

M1n11GAN-Sou1h nf h111 not indudin1,1 Counti(•s of C:h ippewJ, 

J\IJck,nac, SchoolcrJh, Delta .mt! Mennminc·~•-

01110-Tolc,lo Dmrict. mcludrn~ Couotic< of Luca\, \X.,0<'><1 

.1nJ Ouawa. 

ENTIRI! NFW ENCLANl> STA1' Hl>, 

KHNlll! KY-Enrirc 'me 

NrlX' )lRSEY- Norrh nl ,1n.! 111du<lm.i: C.c1unt1(•S nl r\lcrtcr. 
Monmouth and OlcJn. 

NliW YORK-S1.11cn f,;JanJ rnlly. 

\X.,oRLt>--Exlcpt Canada, UnircJ StJICS ~nd AJ.1ska . 

610 Filth Avenue. Room ~469. 
New York :10, New York. 
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MAP OF NORTHERN NEW JERSEY AND 

METROPOLITAN NEW YORK AR EAS 

Map showing direct routes from New York City to either of the two 
main Du Mont Plants 

PLANT 
PLANT 

1, 2,83: 2MAIN 
16 : 1000 MAIN 

Ne,,,_.: t'O Ill( 

COUIITBSY Of" l"OIIT OF' NEW YOltK Al"TIIOl<JTY 

AVE. 
AVE. 

PASSAIC, N. J . 
CLIFTON, N. J . 

The Intercity Bus Corporotion runs o bus from lhe Midtown Bus Terminol on 43rd Streel in New 
York Ci!y (between the Avenue of Americos ond 7th Avenue) direct to Plant 16. 

Toke some bus lo corner of Von Houten and Main avenues in Pouoic lo gel lo Plants 1, 2 and 3. 
Change a l this corner to o No. 7 4 bu, proceeding south ½ mile lo the plant. 
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ALLED B. DU monr LABORAJORIES, IDE. 

Cathode-ray Instrument Division 

10D0 main Avenue Eliftan, D. J. :' 
• 
~ 
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