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OU i\10 T CATALOG 

'' ', ., • •·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.- 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. 

111 
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DU MONT CATALOG 

•oo+---l'__c..f-.l/~l'--F-'--t_cc'J---+-l-+..;;;;i::.....+c'--+--+t000 
300+--+---1- 11-1 l -t-+--t--1--1--+---1--+--+---< 

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 

... 
8 
a: 
I:; 
w 

~ .., ... 
a: 
!I! 
~ 
-z 

i 

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.$ 

1/) 
w 
a: w 
a. 
:E 
< 
0 a: 
0 
i 
I 
I-
z 
w 
a: 
a: 
=> 
0 

w 
0 
0 
a: 
I-
0 
w 
...J w 
a: 
w 
i.: 

~ 
w .... 
~ 

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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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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~K>--r"-o 
Y-AXIS X-AXIS 

l ll l IW 

2X2 

IOOK 
2W 

SOOK 
2W 

500K 
2W 

500K 
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IOOK 
IW 
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4 MEG. DUAL 4 MEG. OVAL 
POSITIONING 

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 
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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. 
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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: 

118 

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 

121 
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. 

121 
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SCREEN CHARACTERISTICS 
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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 '"'"" • 
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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"" 
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lM 

,q-+ l · 1~ 
1" t r i .. ... - J I . · I : ~, ~ . 
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DU MONT CAT A LOG 
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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 

) 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

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 
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f:lcmcnt 

I h·ah•r 
('ontrnl EleNroll,· 
1>,,11,..-tlon Pin tt• oa 
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 
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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,: 

146 

.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
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DU MONT CATALOv 

,,,. .. 
Wt:fl.AJ;[ r ... r .. r ... 1 ::.~ ,'.~. 

t..i• l,'!,00111 

; i (.,•=· 10 ~ 

W°l)it.,'ltS"4"LL 
O•i-tf'h1, 

11 "' • toe 

,.. 

I 
t • ..., 

I 
; : t 

U=.= I l t I 
1 t Ld ..,. 

• j l [~-+-+-+-iooo 
1 l 

+-- -

Jo 

,,,., .\ "· 
I 
;! 
,, 
' ~. 
' 'I 

HI 
II 
I~ 
11 

Bollom View of Bose 
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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 

149 
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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 
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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 
Petlectlon Plate D2 
2nd Anode 
1 nt<'11HlflPr F:Jec trod"' #l 
l nlcn~ifl<"r Electrode #2 
l nten sltlcr Elec trode #3 
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DU MON' I l ATAI.Ol, 
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l.utcral 
l.'ontt1cls 

A 

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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Bottom View of Bose 
E lement 

t;n lt /1. 
Henter 
Cnlhode 
C'nn1rol P.lec tl'ode 
1 nlPrnnl C'nunectlon 
Foc-uHlng Eleclroclo 
II enter 
flt•O,:,f'liCIII Pl:lle 02 
Dc,flP<·tlon Ph\11.' DI 
nerteetion P late D3 
01•fl(><•tion Plate 04 
,\ t•eolerallng Electrode 

llnll B 
IINller 
I ( pat er 
Cathode 
1•011 11·11I l~lectrmlc 
No Cnnnccllon 
l-'11,•u~ln~ P.lt·c·trode 
Oc•flt•t•ll<1 11 l'lalt, Pl 
0Plh 'C'I Ion P lillc D2 
1Je fk1•1 Ion l ' l:1.1" 04 
O,,nc,•tlon Plate 1):1 
At•<:, ,lol'nlln!\ J,;let'lrudc 
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SECTION A- A 

Q 

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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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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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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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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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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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. 

••·:l 
.... !r I 
l ''""' ' ~ .(~) -

. lll'U(HC( Ll9'[ ••• • 
~Otft1 • "(flt I M)O..,tto 
Ol&llti[l(,- !U ftrlG U UOl 

t· LOMG. WILL no,. 

--- 1 PIIC 
OUOCltU\. 10( 

Borfom View o l Bose 
l'iu X11. 

I 
I 
,; 

' 111 
II 

1-:i. 

RI, ,,uuf 
I l+111lt•1· 
Oriti ;,.;n. l '*~, < ·01uu·,·t l111t 
~n i•uruu,·tluu 
t :rht Sn. 2 
f 'ulhtHlt 
fh•ttl,•r 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

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. 

174 

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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I 

ALLED B. DU monr LABORAJORIES, IDE. 

Cathode-ray Instrument Division 

10D0 main Avenue Eliftan, D. J. :' 
• 
~ 

wigfi
Stolen 2 Line Transparent
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