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• Self-Converging System 

• Precision In•Line Electron Gun Assernbiy —
• Horizontal !n-Line, Tripe-Beam, 

Bipoterttiai Gun Incorporating Unitized Grids 

■ PST (Precision Static Torc~id') Yoke --
Precision Wound, line-Focus Type Yoke 
wish Low Impe:~ciance —
Ideal for Seiid-State Deflection Circuits 

■ Integra! Tube Components —
Yoke and Other ^,ieck Components 
Mounted and Preset at Factory 

• Quick-Heat Cathodes 

• Internal Magnetic Shield 

• Line Screen —
Minimizes Vertical Register Sensitivity 

■ Moirt? Minimized for 62S TV-Line Systems 

• Short dverall Length — 337 mm 
Alloys Irrrproved Cabirret Styling 

• Banded-Type Imp;asion Protection —
For "Push-Througtr"' Cabinet Designs 

• Integral hlounting Lugs 

Vi~fevcoio* A51.610X is ~ S t0o Color Picture Tube Astem-
bly cc.rlsisting of a precision in•line cGIGr picture tube, a 
Precision S'atir Toroid tPST} self -converging yoke system, 
and a permanent magnet purity and static corn~ergence de-
vice. The picture tube incorporates an internal magnetic 
shield and quick-heat cathodes. The quick-heat catho%3e de-
sign provides a typical •r,,armup time of 7.5 seconds to pro-
duce 50 per cent of stabilized emrssion current when oper-
ator: at nominal heater voltage from a sour:.e impedance of 

ohm-

The A51.610X 110o precision in•line co;or picture tube 
assembly features a Iawer deflection paNer requirement 
than most commercial 110 caio+~ picture tube systems of the 
same size- !i maintains most of the intteren;iy self converging 
futures cf the'30o precision in-iir±e system. Additionat.cor.-
vergence carrectian is acr:ompiished by an integral quadru-
pole yoke winding excited by the vertical drive. Simple cir-
cuitry providers within the yoke housing has only two con- 
trots, preset at the factory. 

The PST yoke system in combination with the horizontal 
in-line electron gun provides the precision arrangement r~ 
quired to achieve inherertt self•convergence. Simple per= 

magnnt-maynetdevicesare used to accorrrpiisft static conver-

gence and purity. 

The yoke and other Hack cornpo:per:t~ are, reasse:r.t;,ed cn 
the tube and fa: Cory preset for opts=.^!1m performance. The 
precision in-line tube assembly can normally he it>sLat;2d in 
the receiver by the rnanufacturer or field serviceman with• 
out making any corn:ergence or purity 3d~ustments—saving 
installation and adiustrnent costs. Thy integral tube-compo-
nent construction provides reliable and stable convergence, 
purity, and white uniformity performance thrn;,ghout tube 
life. 

Picture Tube Data 
Electrical: 
Neater: 

Voltage 
Current 

Focusing Method 

Focus lens 
Ccnveryence fLlethod 

pefler;tion Methvd 
Deflection Angier {Approx.T: 

Uiagoral 
Horizontal 
Vertical 

6.3 'J 
700 mA 

Electrostatic 
Bipotential 

Magnetic ~?resell 
Magnetic 

110 
97 
77 

deg 
der; 
deg 
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Picture Tube Oata iCont'd') 

DffE'Ct {nCerNleLifUde Caf;aetiarn.r !A;SI>t;, x , 
Grid No.l to alt other elcKarudes i ? .4 
Gnd No.3 to alt other electrodes 5 b 
Green cathode to all other eirrtrodas G. i 
Red or hi.,e caNtude to a!} other 
electrodes 5.5 

Capacitance Betwaen Antxie. and 
External Conductive Coatufg ~ 1750 

~ 1350 
Resistance Beh~een Metal Hardvrare 
and f_~terna{ Conductive Coating 

Optical: 
Faceplate: 

Light tr;rnsmission at centEr tApprox.) 
Surface 

Screen: 
Phosphor, rare•earth (red) sultide 

Persistence 
Array 
Spacing between corresponding 
points on Ime trios (Approx.) 

Mechanics{: 

Tube Dimensions: 
Overall length 
At mold•match line: 

Diagonal 
Horizontal 
Venicat 

Minimum Screen 
Oiagona! 
Horizontal 
Vertical 
Area 

Bulb Funnel Desiynatio,^. 
ou'.r~ Panel Des,gnatiun 
Anode Bulf; Coniot;i Des;gnation 

Cap ilcC 67~ 
Base Oesignationa 
Pin Position Aliynrnent 

Operating Position, Preferred 
Gun Configuration 
~.tieight {Approx.l 

50 

max. 
min. 

pr 
~f 
Vf_ 

p'r 

pF 

i> F 

MS2 

52~; 
PolishcYi 

;blue &green) P22 
Medium -Short 

Vertical Line Trios 

0.826 rnm 

336.38 t 6.35 mm 

513.46 f 2.36 mm 
440.46 t 2.36 m m 
341.76 t 2.36 mm 

Dimensions tProjecied): 
479.98 mm.. 
404.42 mm 
303.30 mm 
1194 sq cm 

JEDEC No J510C 
JEDEC No.F513A 

Recessed Small Cavity 
Ill 2. JEDEC ;~c.Jt-21) 

JEDEC No.612.260 
Pin No.l Aligns Approx. with 

Anode Bulb Contact 
A:~ode Butb Contact en Top 

riorizoniai In-Line 
12.2 kg 

Implosion Protection: 
Type Reinforcing Bars and Tension Bands 

Maximunm and fJlinimum Ratings, 
'~~^r~+*P-M~~~mcrm Va!uesb: 
Unless otherwise specified, voltaya values are positive with 
respec:2 to grid No.l . 

Anode Vo+taye 

Anode C+irrent, Long-Term Avera,ec 
Grid No.3 (Focusing electrode) Voltage 
Peak Gnri No.2 Voltage 
Cathode Voltage 

Positive bras value 
Positive operating cutoff value 
:vagative bias valor: 
Negative peak va:ue 

Nester Voltage fAC or OC)d.e 

27.5 max. kV 
20 rnin. kV 

1000 max. ~rA 
6000 max. V 
1000 max. V 

400 max. V 
200 max. V 

0 ntax. V 
2 max. V 

i 6.9 max. V 
5.7 men. V 

~:?~ E::{ 
k1L-'TE 

~~ ~ CRT75IO2-a3 
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He;,ter~Cathcxle V:~!tsc~. 
i-fearet neys~t7vf:' Jr~'t'. re511~:Ct iC ::dthtWF'. 

Durrng ert:t{?n•c^; v:;rrm-,,p purtt7d 
not exceedirry t5 seco,xls 
After ecluip;ne~:t warm-up period: 

DC t:omponent value 200 
Peak value 200 

In service ~ncxie 300 
beater ix3sitive .vfth respect to cathode: 

DC court;one+u value 
Peak value 20 . 

4~0 max. V 

max. V 
max. V 
max. V 

0 m~rx. V 
0 max. V 

Typical Design Values: 
Unless ,otherwise spt:afied, voltage values are positive with 
resf,ect.to grid No.1. 
For ant3tfe voltage of 25 kV 

Grirl-(Jv.3 (Focusing electrode) Voltage 16.8"%, to 20"~ of 
Anode voltage 

Grid No.2 Voltage for Visual Extinction 
of Urtdeflected Focused :pot Ser_ CUTOFi: CiESIGN 

CHART in figure 2 
At cathode voltage of 125 V 335 to 670 V 
At cathode voltage of 150 V 425 to 870 V 
At cathode voltage of 175 V 510 tc 975 V 

tJlaxinuun Ratio of Cathode 
Voltages, Highest Gun to 
Lovrest Gun with Cathode 
Voltage Adjusted for 
Spot Cutoff 

Heater Voltaged,e 

Grid-No:3 Current 
Grid No.7 Current 
Grid No.1 Current 

To Produce White Light of 

CIE Coordinates: 
X 
Y 

Percenr,ae of iota! +node 
current supplied by each 
beam iaverage}: 

Red 
31ue 
Green 

Ratio of cathode currents: 
Rediblue: 

Minimum 
Typical 
Maximum 

Red;"green: 
Minimum 
Typical 
Maximum 

Blue/green: 
Minimum 
Typical 
141aximum 

Raster Centering Displacement, 
Measured ~t Center of Screen' 

Horizontal 
Vertical 

1.50 
6.s v 

f. 15 j..A 
~. 5 w=+ 

- fS~rrA 

lllum. D Color 
65500 K + 930Co K + 
7 M.P.C.t7. 27 {4".P.C.D. 

0.313 0.2E1 
0.329 0.311 

Limiting Circuit Values: 
High Voltage Circuits: 

Grid No.3 circuit resistance 
Low Voltage Circuits: 

Efferaiv,~ grid Ne.1-to cathode-
'circuit resistants 

34 
28 
38 

1.05 
1.22 
1.5§ 

0.75 
0.88 
1.05 

0.50 
0.72 
J.90 

23 `~ 
35 
42 

0.50 
O.o"7 
0.90 

0.40 
0.56 
C. 70 

0.60 
0.83 
1.00 

"6 

38.0 mtr, 
38.0 mm 

7.5 max. aaS? 

0.75 max. tv1S2 

2 
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Def(ectit►n Yoke Data 
Horizontal Section:f 

lrtductance at 1 V rms arxf t kNT 
Resistance at 25o C 
Typical operation with edge-to•edge 
scan at 25 k V : 

Peak-to•peak deflection current 
Stored energy 

Vertical Section; Including 
Quadrupole Coil Circuit:g 

Inductance at 1 V rms and 1 kHz 
Resistance at 25° C: 

At vertical current = 0 A do 
At vertical currant = 1.55 A do 

Typical operation with edge-ta•etige 
scan at 25 kV: 

Peak•to-peak deflection current 
Raster Pincushion Distortion:h 

East~West 
North/South 

0.28 ~. 5"~~ rrt N 
0.36 t. 7`o S y 

i 2.0 A. 
5.1 mJ 

3.2 t 5°a mH 

4.8 :t. 10`~o S2 
3.0 t 1(?°~ S 2 

3.1 A 

9.0°l0 
8.5r.~ 

Maximum Ratings, Absolute•Maximum Values:b 

Peak Pulse Voitagt; Across 
Horizontal Coils at 15,625 Hz 
for a Maximum Pulse Duration of 12.5 us 700 max. V 

Peak Pulse Voltage Between Horizontal 
and Vertical or Quadrupole Coils 
at 15,625 Hz for a Maximum 
Pulse Duration of 12.5 ;~s 700 max. V 

The horizontal and vertical coils or circuits should be inter- 
connected so that the Absolute-Maximum peak pulse voltage 
between the horizontal and vertical coils is not exceeded. 

a The mating socket, ,ncluding Its associatad, physically-atrached 

hardvvare and circuitry, must not weigh more than one~hatf k,lo-

gram 

b The rr+axrmum rarngs ,n the tabulated data are established m 

accordance with the follovlmg Cafiniuon of the Atsolute-!~'.axr 

mum Rarrng System for r~r,ng electron devices. 

Absntute r+flaxrmurn ratincp are fimrti:)g uaiue5 of operating anti 
emcrronmental conditions ap¢IicaCle to any electron device of a 
spec,fied type as defined b{ its published data, antl should not 

be exceeded under the worst probable condrUons. 

The dewce manufacturer chooses these values to provide accept• 

able serviceataiHty of the device. tak,nq no responslbrhty for 

eywpment variations, enviror:ment variations, and the etfects at 
changes m operatrny conditions due to variations in devise char• 

acterisrscs. 

Tha eyu,pment manufacturer should tlesrgn so that mit,alty and 
thzougha~t hfe no Absolute•Maxrmum value for the intended 
service ss exceeded w+th any device under the worst prohabte 
oper~nng condirurs with respect to supply voltage var~tion, 
eyu,prrtent component variation. eawpment control ddlustmer•.t, 
load variation, signal vdnauon• envrrenmersal condltrors, aril 
vairai3OnS ,n device CharaCttTt lStiLS. 

c The shorrterm average anrde current should be timrted by Crr-
cwtry of 7500 m,croamp•~res. 
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Figure 1 —Circuit of thy Deflection Yoke 

For maximum cathode fife, it is reccrnmended rl;ar the heater 

supply txt tegutated. The series impedsrtce to any enassis con-
nection in the do bsasir,g circurt iar the heater shcsld br cetweFr. 

t0U t<itahmz and 1 megt:hm. The surge wattage across tt:e heater 

must qe !invited to 9.5 volts rms. 

s Although the tube incorporates a "quick heat" des,gn, a `a Stec 
turn-on can be accomplished with "instant on" oiler:at~nn. t: 

"instant en•' operation is utilized, the Absntute ..".'a=imam hrs3t 
er voltage under standby conditions is 5.5 vCi:S. The TyOical 
Design heater voltages for "instant on" operation are' 6.0 volt=. 
under operating conditions and ';.0 volts under stanrib~! ccxtdi• 
lions. A!t other voltages normally app!iect to the tube must tit 
removeC during standby operation. 

f 'Aeasured between term,nais ~ and 15. 

9 Ateasuredt>£tweenterminate2ardtAwithtzrmrnai; S, 1'.,arxi t3 
connecter! together. Tho_ vertical section of tht yoke rrclucies t►:e 
quadrupole colt circuit vr:th nonlinear elemsrts. i he:efo*e, tfia 
vertical daflection circuit sho~!d employ suitable circuit tecf•-
nrques su::h as current feedback to ensure that the s~rtall nert- 
linear impedance of the quadrupole coil does not distort the 
deflet:LeOn Current Wd VCfCTrm. 

Measured in accnrdance with fEC Recommendation — Publi-
cat+on 507-13&0 -- Re.or.:mended hle;hods of °Aeasurer'tent an 
hecervers for Television Broadcast Transmissions. 

h 
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fir;ura 3 — Typic•al Drive Characteristics. 
Cathode-drive Service 

SzsingSt~csitiration 3EDECNo.i3D 
` 

i"'`-r3"' 

Pitt 1; Grid No.3 J ~1. 
Pin 3: Cathode of 8iue Gun 

1 

Pin 4: NC 
pin 5: NC t2 

Pin fir beater 
P:n 7: HA~rsr 

tI 

Ptn 8: Gatharfe of Retl Gun 
: in 9: Grimm *lo.t 

,o 

Pm 1Q: Grid No.2 
Pin 11: NC 
Pin 12: Cathode of Green Gun 
Pin 13: NC 

Gap~~Anode (trio No.4, Screen, Catt~ctort 

C: ~Externat Conductive Coating 

Figure 4 — Bottom•Viery n# Ga-a 
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Nrste 1 — Sxket for this bacr :hau!d not b~ rigidly mounte,'S; it 

Should have fipxi►Jla leads and be al4or+elf to neow f:eety. 

!►lore Z -- The drawt~g shows the size ar>!1 .~ea~far, of the contact 

arrca o► the external conductive coarirg. Tiw actual arm cf 

this casting will txi gre&ter tha loaf of the ~cmtacr artsa 

so 35 to provide the rectuired ca~tritance. External con-
dueti~v_ casting must be eonneCt2c'f to ehassfs with mutFrpie 
contacts. 

',fate 3 — Tc clean this area, vvii•~ an!y with raft, dry, lintlz-s, cloth. 

t 

if NShy fi4Ni1~ , 

+'~. 
f 

F~\ rr2f 

N, ~E , d 3s `°t 

1516 

SR fB~[YS~ - ~ --+t 

Yf, w•3t 

Note s — One of four brackets may deviate 2 rrm max. from the 

plane ofi the other three, 

Hole 5 — The toleronce of tha mounting lug holes will accorstmaoate 

mounting screw's up to 8.5 mrn in diameter wt:e=~ pasf-

tiened on the hole center. 

Note S — "Z" is located on tht: autsiC`.e surface of the faceplate at the 
intersection of the minimum p`_uiisherl screen w.th et» 

dsgartat ants. This point is usrd as a reference !er the 
mourtira lugs. 

Olmensions :n mm u~;ess otrerwae shown 

FigurA 5 — Dimensiattai Out6ine 



F~~1•~1ttX 

r; 

1 

-~'j I o ~e 

1 

.:a1 

- -1 -- ~ I --- 6 PUEE COhVEkGr'aCF YnihfT 

1 6-'tiff CPCVi, wGENCF M.14`.A[ r , r 
! ! r iVglrY MAC:NE/ 

/ ! 1 / /, ~,~~ 

rf ~ ~ I i 

( I . __------ --- _..'--- j

i I 
—mil 17.5 ~ I 

Term. i : Pin Correcrion 
Term. 2: Vertical High 
Term. 3: IC 
Term. 4: IC 
Term. 5: Horizontal High 

A✓Jl15TS V f F i It:Af 
I ~+uES AT BOriOM I 

1 
~! 

AD.)V5T5 VERTICAL ~ ~____ ~ ~ 
LINES Al TOP --~'—'~ 

15U 

t 

_. 
r 

`~   

~`t`^~ l~ ~,~j--' 
~ .;~ . ~ 

~?~' ~ ii 

I~iI.—Ti 
CRx75{02—C3

_~,_-

Term. 5- 1C 
term, 7: l+iC 
Term. 8: iC 
Term. 9: tC 
Term. 10; tC 

Term. t is Pin GorrecNon 
Term. t2:{C 
Term. 13: Pln Ccrrecaon CT 
Term. 14- `lertiCal ~r•w 
Term. 15: Horizon:a: t_cw 

J 

uw-Sp~2 

Figure 6 — Yoke and iLlourting t'~etai! Shovtting Terminal %onneLtions and Convergence %arTtrot Adjustments 

Convergence and Purity 

The slight correction required for static convergence and 
ceior purity in the precision in-line system is suppti~,`d by 

three pairs of permanent magnets in one assembly which is 

mGunted on the tube and preset at the `ac[ory for optimum 

performance. Barium-ferrite magnets with a permeability of 
approximately 1 are used to avoid interaction between the 
devices and the deflection yoke. With the line screen strut• 
lure, oNyahorizontal purity shift is required. This is accom 
plashed by varying the magnetic sireneth in the pair of 
magnets nearest the base to produce a verucal field. The 
other ;~vo pairs of magnets are used for static convergence, 
a four•;~ole magnet as shown in Figure ? (the pair nearest the 
yoke! to mur-e the outside beams equally in opposite direct-
ions and a six pole magnet ss shown ire Figure 8 t`ihe middle 
pair} to move the outside bums eq.lally in the same dir-
ection. to bath the four pole and six•pole devices the field 
in the center is zero so the center beam is unaffected. These 
dfivices are uses to converge any orientatio;T of :he outside 
beams to the center beam at the center of the screen with 
s.•tTstar+tially no motion of the center beam and without the 
u~.~ of magnetic pieces in the gun. Thus, the beams are con-

verged with practica!ir no inte:actinn and a rrT:nir.~um 

amount of bending the teams; tftierefore, there cs very ::ttte 
distortion in the shape of ;he Indrvidf:al bears. 

Convergence of the three beams over the a+~rire screen is 

ac~ornplisheci by { 1 i pUsieioni;lg of the yoi:e :virh respect 

to the beams and (2't application ofvertica~-frequency Corr ec-

tioncurrent through a quadrupnl~~ winding on the yoi:C. The 

yoke is adjusted ar•,d secured in iu optimum positlor~ in the 

Lube factory. The quadrunote tails an the yokz ara driven 

by a small circ::it included in the vertical section of the 

deflection yoke. This circuit is internally connectea in series 

viith the vertical deftect.ion colas and farms an integral part 

of the self-convergence system. The two controls pravideri 

are adjusted at the same time the mechanical position of 

the yoke is established. The canverGen%~~ action of thrsc' 

controls is shown in Figure S. One control adjusts the two 

outside Seams in a horizontal direction to converge the ver-

tical crosshatch lines i:T :he u,lper half of the raster. The 

other rpntro, performs a sFrniiar furcct,on in itTe lower half 

of the raster. These controls are located in an accessible 

position, as shover, in Figure 6, far readjustment in the re-

cervt:r as required for optimum perfarmancc. 
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Figure 7 — Beam Motion+ Produced by the FourPole Dimensions i;t m:n 

Convergence Magnet 
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Figure 13 — Beam Allotion Producad try tine Six•Fole 
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Figure 9 — Convergence L~ction Accomplished by 
Adjustrnent of Quadrupole Coil Currer+t 
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Figure i0 — Relative PEacpment of ;ypitai Cegausssng Cos{ 

Magnetic Shield arnr3 Der}aussirng 

The A51.610X is provide3 with an internal magnetic shield. 

{n order to >x effective, the shield and the shadovr•mask 

assemriy sho;;{d be thoroughly degaussed in the Nresence 
of the vs:rtiCal :omfnar,ent of the earth's magnetic #ie!d. 

This initiaE degaussing s~:JE1+d be perform~cf with the tine 

mounted in tide TV r:.~^e+var. The irc<:tmer.t µ~ilf cor*ert fr~r 

loco!izat? areas of misregister resulting from r^.ag^etitation 

of the metal shiela and ether tube parts. The vertical corr+-

ponent ofi the earth's fse!h is essentially constant vrith any 

receiver's orientaii~n and the degaussing wi~l compen:,ate 
for this field a'sa. 

After the initial delta=3ssing, automat+c degaussing may be 
accom~;iished by rivo coils mounted On the top and battgm 
of the funnel, as sho:vn in Figure 70, anti ;,~nnacted to pro-

duc? a vPrticai, cross:,xiai t4;?t~a~.:ssing fiE!d. For proper da-
c}aussing, 3n iritiai value cf i2t~0 pc;ak-to•peak ampere-turns 

(equis~aier:t to an mmi' of 3~~ amp?re-turns +n emit call! is 

required. she d~-~.a~.:ssing circuit must gradually reduce this 
mmf to a quie:,>^,ent ie:~e! not exceeding 2.0 peak-to•peak 
ampere-term. For ontirnum pe: fermanc€, the decaussing 
coils should alti+gays be ~on;+ected to a very !ow source im-
pedar,:e to :he horizontal *reGuency. Re::tangu!ar hoes are 
provided in the ,-im 'hands to facitstate mounting of t`?e auto-
matic riegaussing coals. 



A51-fj4X 

WAf~tl111NG 
X-Radiation: 
This color picture tube does not Omit x-radiation above the 
internationally accepted do.age rate of 0.5 mR!h if it s 

operated within the Absolute•l~9aximum Ratings. 

Implosio:t Protection: 
This picture cube employs integral implosion prott~tion anri 
must be replaced with a tube of ttte same type number :~r a 
recommended replacement to assure continued safety. 

Shock Hazard: 

The high voltage at which the tube is operated may he very 

dangerous. Design of the 1'V receiver should include safe 
guards to prevent the user from coming in contact with the. 
high voltage. Extreme care shauld be taken in the servicing 
or adjustment of any high-voltage circ„ii. 

Caution must be exercised duri,}g tt;e replacement or see 
vicing of the picture tube since a residual electrical charge 
may be contained on the high•vottage capacitor formed by 
the external and internal corxiuciive cootings of the picture 
tube funnel. To remove any undesirable residual ttigh•voltage 
charges from the picture tube, "bleed-off" the charge by 
shorting the anode contact button, located in the funnel of 
the picture tube, to the external conductive coating before 
handling the tube. Discharging the high voltage to isolated 

3 rj`rr•v 

~.,-~ L:. 

g ._ 

r,Ytal parts such as cabinets and co„trtrl brackets may pro• 

c!ur,~a shock hazard. 

Tube Handling: 
P,cture tubes should be ''.<ept in the shipping box or similer 

protective container unlit just prior to insta!tation, dVear 
heavy protective clothing, including gloves and safety goggles 
vnth side shields, ,n areas containing „npacked and unpro-
tec,ted tubes to prevent possible ,n!ury from flying glass in 

tt,e evr~nt a tube breaks. Handle t!ze picture tutee w,th ex 
Creme care. Do not strike, scratch or subject the tube to 
more than moderate pressure. Particular care should be 
taken to prevent damage trt the seal area. To maintain the 

preset adjustntents of the neck cornp~lnents, the assems~fy 

is shipped with a protective cover over these components. 
The cover should be left on the assembly until it s rnourrtec! 
in the receiver. The picture tube assembly should rsever be 

handled by the neck, yo.ce ar other components. The rr;ouaa 
ing logy or mounting holes in the implosion prof@Coon 

hardware may be used to aid in the installation of the tube 
assembly in the csbinei. 

The equipment manufacturer should provide a warn}ng laF-,ef 

in an appropriate p~siti,n on the equipment to advise the 
serviceman of at! safety precautions. 

t 
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A56- 610X 

~~ ~► ~~~~~- mm ~~~~-~~m Diagonal 
~rc~o~~ ~~ ~~-~~~ ~~,~or ~~~t~~e ~'ub~: Assemb~y-
t~. ~sad~~ ~actor~ preset Yoke and Neck Components,._-, 

■ Self-Co~~everginq System 

*~ Precisinn In-Line Electron Gun Assembly -
I~oriz€~r:tal in-Lit ~, Triale-Beam, 
Bipotentiai Gun 1nc~.prparating unitized Grids 

■ PST (Prec-saior~ Static'i`oroid) Yoke -
Prea;ision tAF;,und, Line-Focus Tyke Yoice 
with Low impecfancp - 

■ Integral ~"ttilp f'o }aorents --
Yoke anti Otr~er l4lecic vc~rn~Ior ut~ts 
Mourtter~ ar.~ Pr! met at ~aos~E ~ 

I`irr'l1itS 

■ Quick-Neat Cathodes 

• internal Magnetic Shield 

■ Line Screen -
Minimizes Vertical Register Sensitivity. 

■ Mgire Minimized for 625 TV•Line Systems 
a ~; ~~„ ~ ~ it;• :!! Length - 358 mm 

Allows improved Cabinet Styling 

■ Banded-Type implosion Protection -
~•-• Eor "Pest:-Through" Cabinet Designs 

■ Integral Mounting Lugs 

R'.:@, a5b-610X is a 1 i Go Cofer Picture Tube P.ssem-
bly consisting of a precision in-tine color picture ti.t~e, a 
Precision Static Toroid ;,,"ST} sett-convergir~` yoke system, 
and a permanent magnet purity and static convergence dt:-
vice. The picture tulle incorporates an internal magnetic 
shield and quick•h~:..~;;,,..~,;_, -'"4~ rr~~ir•1..hnRt cathc,~.ie de-
sigrt provides a typical warmup time of 7.5 seconds to pre 
duce 50 per cent of stabilized emission current wheat oper-
ated at nominal heater voltage front a source impedance of 
i ohm. 

The ~'~5ti$10X ii0o precis~crt ~^-r~-:e color picture tube 
a~embl.y features a lower del}c:ction po+,ver rertuirement 
than aryy commercial 1 i(lo c:otar picture tube system of the 
same size. tt maintains most o¢ the inl:erent}yeelf-converging 

features of the gr?o l~rerision in-line system. Additional con-

vergence correction is accomplished L~;~ alt integral quadru-
K}nto vrbn ~.+inrlinP7 pvriYntt FiV tS,~ vertical drive. Simple cir-
cuitry provided within t},a yoke housing has only two con-
trols, preset at tl-,e factory. 

The PST yoke system in combination with the horizontal 
in-line electron gun provides the pr~~ision arrangemet►t re-
quired to achie,>e inherent self -convergence. Simp}s per-

; ~~ 

Information furnished by RCA is believed to be accurate and re-. 
liable. However,^.c responsibility is assumed by RCA for its use; 
no: ict any infringe:ner.es of p~~ter,ts or other rights of third 
parties which may result frr~m its use. No license is granted by 
implication or otherwise un:'c: any patent or patent rights of RGe1. 

maneet-magnet devices are used to accomplish static conver-
g~:~c~ and purity. 

Tht: yoke wind other neck components are preassembfed on 
the tube and factory preset far optimum performance. The 
precision in•line tube assembly can normally be installed in 
the receiver by the manufacturer or field serviceman with-
out ntaking any convergence or purity adjustments—saving 
installation and adjustment costs. The integral tube-compo- 
Went canstruciion provides reliable and stable convergence, 
purity, and vahite uniformity performance throughout tube 
Life. 

Picture Tube Data 
Elet,tricat: 
Heater: 

Voltage 
Current 

Focusing Method 
Focus Lens 
Convergence Method 
De`•l~tion Method 
lJeflection Angles (Approx.y: 

Diagonal 
htarizontat 
vertical 

6.3 V 
700 mA 

Etectrt•static 
Sipotential 

Magnetic (Preset} 
Magnetic 

110 
97 
77 

deg 
deg 
deg 

i.eltmartlsl Rphn.~d '~ 

ate•ca(~) R~q~ttradtlsi 

Printt3d in ti.S.A.112^75 
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Deflection Yake Data 
Horizontal Section:f 

Inductance at ~ V rms and 1 kHz 
Desistance at 25o C 
Typical operation with edge-trs-edge 
scan at 25 k V 

Peak-to•peak deflection current 
Stored enemy 

Vertical Section, lnctuding 
Quadrupole Ctail Circuit:9 

inductance at 1 V rms and 1 kNz 
s~esistance at 25o C: 

At vertical current = 0 A do 
At vertical currerst == 1.5 A do 

Typical operation with eclge•to-edge 
scan at 25 kV: 

Peak to-peak deflection current 
Raster Pincushion Distortion:i~ 

t85t/L~eSt 
h3orthlSouth 

0.2i t5°6 mH 
0.3 ~. °1~ S2 

12.0 A 
4,9 mJ 

X3.3 ~ 5°lo mH 

4.5 t i 0"/a SZ 

NEaxirnum Ratings, Absolute-h7axirnum Vaiues:b 
Peak Pulse Voltage Across 
Forizontal Coils at 75,625 Hz 
for a ?Maximum Pulse t~uration of 12.5 }ts 
Peak Ptrtse Voltage Between Ffarizantai 
and Vertical or Quadrupole Coils 
at 15,625 Hz for a Maxifnurn 
Pule l3uration of i2.5 ~s 

3.0 A 

~.~e/a 
8.5°~ 

700 max. V 

700 max. V 

The horizontal and vertical Cr~ils or circuits should be inter-
connected so that the Absoiuta-Ulaximum peak pulse >oltage 
Fieiween the horizontal and vertical coils is not exceeded. 

a The mating socket, including its associated, physicallyattached 
hardware and circuitry, must not weigh morn than one-half kilo 
gram. 

b The maximum ratings in the tabulated data are established !n 
accordance with the following definition of the Absoiufe•Maxi-
mum Hating System for raring electron devicrs. 

Absolute-Maximum ratings are limising values of operating and 
environments! conditions applicable to any electron device of a 
specitied type as defined by its published data, and should not 
be exceeded under the worst probahte conditions. 

The device manufacturer chooses these ;~°slues to provide accept 
able serviceability of the device, taking no responsibility for 
equipment variations, environment variations, and the effects of 
changes in operating conditions due to variations in device char-
3Gier i5t iCS. 

The rquipment manufacturer should design so that initially artd 
throughout life na Absalute•Maximum value for the intended 
s8rvice is exceeded with any device under the worst probat✓le 
operating conditions with respect to supply voltatx: variation, 
equipment component variation, equrpment control adjustment, 
1o~;ti variat!on, signal variation, environmental conditions, and 
variations in device characteristics. 

C The short-term average anode current should b~ limited t,y cir-
cuitry of 15QrJ microamperes. 

ago p 
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HQR;ZGNTAI 
ORt'!E 

~t 

5 

}i 
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t 

s 
75 

ftORlZONTAL SE~TilJN 

I

vERTtca~ 1 
oct!vE: 

n8 h 

820 pF 

14 
t S!UCCN D!GDf tN4o02. 
'GERMaNt:;M D!OGe 1N290. 

T~1 N/5 
P+kCUSM!ON 
CORRECTKIN 
C!RCU!T 

VERTICAL SECTION 

92L9-0999pf 

Figure i —Circuit of the Deftectias7 Yoke 

For maximum cathode life, it is recommended that the heater 
supply be regulated. The series impedance to any chassis con-

nection in the do biasing circuit for the heater should be between 
t DO kiiohms and t megohm. The surge voltage across the heater 
muse be limited to 9.5 volts rms. 

e Although the cube incorporate: a "quick heat" design, a faster 
turn~on can be accomplished with "instant on" operation. If 
"instant nn" operation is utilized, the Absolute-Maximum heat-
er voltage !antler standby conditions is 5.5 volts. The Typical 
Design heater voltages for "instant on" operation are= 6.0 volts 
under operating conditions and 5.0 volts under standby condi-
tions. A!I other vokages normally applied to the tube must be 
removed during Standby operation. 

f Measured tretween terminals 5 and 15. 

9 Measured bettueen•ter~tt+nals land t4~vith terminals t, ;1, and t3 
connectt~d together. The vertical section of the Yoke includes tha 
quadrupole cal! circuit with nonlinear elements. Therefore, rite 
vertical deflection circuit shoudd employ suitable c!rcuit tech-
niques such as current feedback to ensure that the small non-
!irear impedance of the quadrupole coil does oat distort the 
deflection current waveform. 

Measured in accordance with IEG Fecommendation — Publi-
cation 907-t9fit3 — Fiec:cmmended Methods of Measurement cx: 
Receives fur Television Broadcast Tr,nsmissions. 

h 

3 
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YE RTICAL ~3'~ 

Plots Z -- Socket for this base should not L-e rigidly mounted; it 

should have flexible Sesds and be allowed to move freely. 

Note 2 —The drawing shows the size and location of the contact 
area of the external conductive coating. The actual area of 
this coating will be greater than that of the contact area 
so as to provide the required capacitance. External con-
ductive tearing must he conne;.ted to ehsssis with rnuttipte 
contacts. 

Nate 3 —

Pbte 4 — 

To clean this area, wipe only with soft, dry, tintless cloth. 

"X", "~~", and "Z" reference points are located on the 
outside surface of the faceplate at the intersection of the 
minimum published screen ;iviih the minor, major, and 
diagonal axes, respectively. 

Ointensions in mm unless otherwise noted 

♦• 

11j t  —_ 
Fyyq~~-

`\ J~f~~ 

,, \ 

\, ~ q 

`~to a'ax 

~'1.t 
`~'~,to 

t 1 ,- 4~+ E ~(~ ~ f,

i (NEON 
NAN(. l

242.26 

377 si==~• !-EPdw wicN `13.22 
L INf 

673.00 R. 

/~ 
~ 3 4 

'~{~ 
~f  ~ v~ 

'a 
w lf~ ~.V  A•

392 YA>, 

195.20• +53 ~-

t 

1 ; T 
I --. .- a7.5 E... 

--;
f 

206,E,., ,,,... 

{.~._ 3 X9.47• as ----

Mote 5 — The tolerance of the me;unting tug holes will accomr»odate 
mounting screws up to 9.5 mm in dial~teter when positioned 
on the hole center. 

Note 6 — One of four brackets may tleviate 2 mm max. from the 
plane cf the other three. 

Note 7 —The radius is to the outside of the glass ai the motif•match 
line and is intendeEi to define the shape cf the required 
cutout for "push-through" cabine~ designs. 

Note R — Haunting holes for degaussing coils t4.73 mm x 5.08 mm. 

Figure 5 — Dimensions! Outline 

5 
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BEAM MAGNETIC 
QI;yLALEMENT fLUY 
DiREC'tOk i ltNk:S NOLES fOR M.D'UNTING 

1 

a TOLE EIELD 
D 

9: L5-a4tlRk5 

DEGAUSStNc, COILS 

', i~1r'O

45 
MA%-

OEGAUSitNC. 
COILS 

Figure 7 — 8earra Marion ProducEcF by the Faur-Pore Dlmensf=gyres in mm 
Convergence Magnet 

6 i`OLE ;tEt~ 

OJ\S-aNi41 

Figure $ -- i3eam f,Aotior7 Prcdured by the Six-Pole 
Convergence Magnet 

~,~:, .~~ 

Figure 9 — Convergence Action Accarnplished Fay 

Adjustment of Cluadrupole Caii Current 

ANODE dUL9 
~~C4NTACT 

Figure Sd — Relative Placement of Typical 17egaussing Coil 

Magnetic Steield and pegaussing 
'the A",(;-6tOX is provided with an internal magnetirr shield. 
In order to be effE;~ciive, the shield and the shadow-mask 

assembly should be thorougiTiy degaussed in the presence 
of the vertical component c~; the earth's magnetic field. 

This init'sai degaussing should be performed with the tube 

mounted in the TV receiver. The treatment will correct for 

iocaiizE~d are~~s of rnisregister resulting from magnetization 
of the metal shield and other tube parts. The vertical com-
pnnent of the earth's field is essentially constant with arty 
receiver's arientatian and the degaussing wilt con7pensate 
for this field also. 

After the initial degaussing, automatic degaussing may be 

accomplished by two ~~oils mounted an the top and bottom 

of the funnel, as shown in Figure 10, and connected to pro-

dvc8 a vertical, crossaxia! degaussing field. For proper de• 
gaussing, .an initial value of 12QQ peak•to-peak ampere-turns 
fequiva!ent to an mrnf of 3Q0 ampere-turns in each coil} is 
required. The degaussing crrcuii must gradually reduce this 
I~mf to a quiescent IE~yet eat exceeding 2.0 peak-to-peak 
ampere-turns. For optimum performance, Lhe degaussing 
coils should always be connected to a very law source im-

pedance to the horizontal frequency. Rectangular hates are 

provided in the rim bands to facilitate mounting of the auto- 

matic degaussing coils. 

T 
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A56-611X 

1io° ~3etiection - 29mm Necl~ - a6cm Diagonal 
Prc~cisior~ 0n-i.ine iColor Picture Tube Assembly 

ancl~dc:~ P~actory Preset Yoke and Neck Components 
■ 

■ 

■ 

• 

■ 

Self-Conv~ryin~ System 

Precision In-Line Electron Gun Ass,~rrtbly —
Horizontal in-Line, Triple-Beam, Bipotential 
Gun Incorporating Unitized Grids 

PiT {Precision Static Toroid} Yoke —Precision 
~'Yound, Line-Focus Type with Low Impedance —
Ideal far $slid-Staf>ye Deflection Circuits 

Integral Tube Components —Yoke and Other 
Neck Components Mounted and Preset at t=actory 

Integral Mounting Lugs 

■ Super Arch Mask —Minimizes Thermal 
Expansion Effects 

■ 'Tinted Phosphor Screen —
rnhanced Color and Contrast 

■ Line Screen —Minimizes Vertical 
Register Sensitivity 

■ Moire Minimized for 625 TV-Line Systems 

■ Internal Magnetic Shield 

■ Quick-Heat Cathodes 

■ Banded-Type Implosion Protection —For 
"Push-Through" Cabinet Designs 

RCA A56-611 X is a 110o Color Picture Tube Assembly Picture Tube Data 
consisting of a precision in-line color picture tube, a Efeetr;tal: 
Precision Static Toroid (PST) self-converging yoke system, 
and a permanent magnet purity and static convergence 
device. The picture tube incorporates selectively absorbent 
phosphors, an internal magnetic shield and Quick-1-:eat 
caihod4s. The phosphor is tinted to selectively absorb 
room light striking it and permit on{y the phosphor color 
tai be reflected. The quick-heat cathode design provides a 
typical rvarmup time of 7.5 seconds to produce 5~0 per cent 
of stabilized emission current when operated at nominal 
heater voltage from a source impedance of 1 ohm. 

The A56-611X 11Qo precision in-line color picture tube 
assembly features a law clefleetion power requirement. ft 
maintains most of the inherently self-converging features 

~f the SOo precision in-lint= system. Additional convergence 
,rrection is accomplished by an integral quadrupole yoke 

winding excited by the vertical drive. Simple circuitry 
provided within the yoke housing has only two controls, 
preset at the factory. 

The PST yoke system in combination with the horizontal 
in-line electron gun provides the precision arrangement 
required to achieve inherent self-convergence. Simple 
permanent-magnet devices are used to accomplish static 
convergence and purity. 

The yoke and other neck components era preassembied on 
th,e tube and factory preset for optimum performance. 
The precision in-line tube assembly can norm~liy be in-
stalled in the receiver by the manufacturer ar field servi~e-
man without making any convergence or purity adjustments--
saving installation and adjustment costs. The integral tube-
component construction provides reliable and stable con-
vergence, purity, and white uniformity performance through-

out tube life. 

AL/1978/2 
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Heater 
Voltage   6.3 V 
Current   700 mA 

Focusing Method   electrostatic 

Focus Lens   Bipotential 

Convergence h".ethod   Magnetic (Percent} 

E?eflection Method   Magnetic 

Deflection Angles (Approx.) 
Diagonal   110 deg 
horizontal   97 deg 
Vertical   ... .. . 78 deg 

Direct Interalectrade Capacitance (Approx }: 
Grid No.1 to all other electrodes     11.4 pF 
Grid iVo.3 to alt nther electrodes   5.6 pF 
Green cathode to ail other electrodes   7.i pF 
Red or blue cathode to all other electrodes   6.5 pF 

Capacitance Between Anode and 
1750 
1350 

External Conductive Coating 
max. 
min. 

pF 
pF 

Capacitance Between Anode 
and Meta! Hardware  300 pF 

Resistance Between Metal Hardware 
and External Conductive Coating   50 min. M~ 

Optical: 

Faceplate: 
Light transmission at center (Approx.y   71.5% 
Surface   Polished 

Screen: 
Phosphor, rare-earth (red} suicide (blue &green!   P22 

Type   Selectively absorbent 
Persistence   Medium-Short 

Array   Vertical line Trios 
Spacing between corresponding points 
on line trios at center (Approx.)   0.826 mm 

Information furnished by RCA is believed to be accurate and 
reliable. However, no responsibility is assumed by RCA for 
iu use; nor for any infringements of patents or other rights of 
third parties which may result from its use. No license is 
granted by implication or otherwise under any patent or 
patent rights of RCA. 

T rademerkls3 Registered 
tAarcals) Reginradats) 

Printed in U.S.A./3-78 
A56-611 X 
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M.~hanical: 
Tube @imensio~~s: 

Overall length  358.44±6.35 mm 
• At mold-match lint: 

Diagonal   564.2±2.0 mm 
Horizontal   484.3 ± 2.0 rnm 
Vertical   379.8 ± 2.0 mm 

Minimum Screen Dimensions (Projected}: 
Diagonal  533 mm 
Horizontal   447 mm 
Vortical   337 mm 
Area   1471 sq cm 

Bulb Funnel Dsignation   JEDEC No.J561 D 

Bulb Panel Designation   JEDEC No.F564D 

Anode Bulb Contact Designation  Recessed Small Cavity 
Cap tfEC 67-Ill-2, JEDEC No.J1-27} 

Base Designations  JEDEC fVo.612-260 

Pin Position Alignment  Pin No.1 Aligns Approx. with 
Anode Bulb Contact 

CJperating Position   Anode Bulb Contact Up 

Gun Canfiguratien  Horizontal In-Line 
~,~ Weight (Approx.}   15.7 kg 

lmplflsion Protection 

Type   Rim Bands and Tension Band 

6~"aximtam and Msnimuan Ratings, 
Absolute-Maximum Valuesb 
Unless otherwise specified, voltage values are positive with respect 
to grid No.1. 

Anode Voltage  
.(27.5 max. kV 
l 20 min. kV 

Anode Currant, Long-Term Average°   1000 max. µA 
Grid-No.3lFocusing electrode} Voltage   6000 max. V 
E~ak Grid-No.2 Vohage   1000 max. V 

Cathode Voltage: 
Positive bias value  400 max. V 
Positive operating Cutoff value   200 max. V 
Negative bias value   0 max. V 
Negative peak value   2 max. V 

/ 6.9 max. V 
15.7 min. V 

Heater-Cathode Voltage:f 
~~, Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. V 

200 max. V 
300 max. V 

Heater Voltage (AC or DC?die 

After equiprent warm-up period: 
DC component value  
Peak value  

Heater positive with respect to cathode: 
DC component value  
Peak value  

0 max. V 
200 max. V 

Typica( Design Values 
Unless otherwise specified, voltage values are positive v~ith respect 
to grid No.1. 
For anode voltage of 25 kV 

Grid-Na.3 (Focusing electrode) Voltage   16.8%to 20% of 
Anode voltage 

Grid-No.2 Voltage fior Visual Extinction 
of Undeflected Focused Spot  ~ See CUTOFF DESlGM1l 

CHART in Figure 3 
At cathode voltage of 125 V   345 to 675 V 
At cathode voltage of 150 V   435 to 835 V 
At cathode voltage of 175 V   530 to 990 V 

2 
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Maximum Ratio of Cathode Voltages, 
Highest Gun to Lowest Gun With 
Cathode Voltage Adjusted for Spot Cutoff   1.50 

Heater Voltaged~e  ~  6.3 V 

Grid-No.3 Currentg   ± 15µA 

Grid-No.2 Current   ± 5µA 

Grid-No.i Current   ± 5µA 

6550 K + 9300 K + 
To Produce White Light of   7 M.P.GD. 27 M.P.C. D. 

(lllum. D} 
CIE Coordinates: 

X   0.313 0.281 
Y   0.329 0.311 

Percentage of total anode 
current supplied by each 
beam taverage}: 

Red   34 23 % 
Blue  28 35 % 
Green   38 42 % 

Ratio of pthode currents: 
Red /blue: 

Minimum   1.05 0.50 
Typicat   1.22 0.67 
Maximum   1.55 0.90 

Red/green: 
PJlinimum   0.75 0.40 
Typical   0.88 0.56 
Maximum   1.05 0.70 

Blue/green: 
Minimum   0.50 0.60 
Typical   0.72 0.83 
Maximum   0.90 1.00 

Raster Centering Displacement, 
Measured at Center of Screen: 

Horizontal   ± 8.0 mm 
Vertical   ± 8.0 mm 

Deglection Yoke Data 
Horizonta! Section:h 

Inductance at 1 V rms and 1 kHz   .0.27± 5% mH 
Resistance at 25o C   0.35 t 7% SZ 
Typical operation with edge-ta-
edge scan at 25 kV: 

Peak-to-peak deflection current   12.0 A 
Stored energy   5.1 mJ 

Vertical Section, Including 
Quadrupole Coil Circuit:] 

1 nductance at 1 V rms and 1 kHz   3.2 ± 5% mH 
Resistance at 25° C: 

At vertical current = 0 A do   4.8 ± 10% 
At vertical current = 1.55 A do   3.9 ± 10% 

Typicat operation with edge-to-
edge scan at 25 kV: 

Peak-to-peak deflection current   3.1 A 

Typical Raster Pincushion Distortion:k 
Eastlwest   9.0% 
North/south   8.5% 

a 

Maximum Ratings, Absolute-Maximum Va(ues:b 
Peak Pulse Voltage Across 
Horizontal Coils at 15,625 Hz 
For a Maximum Pulse Duration 
of 12.5 µs   700 max. V 

Peak Pulse Voltage Between Horizontal 
and Vertical or Cuadrupole Colts at 
15,625 Hz for a Maximum Pulse 
Duration of 12.5µs   700 max. V 

The horizontal and vertical coils or circuits should be intercon-
nected so that the Absolute•Maximum peak pulse voltage between 
the horizontal and vertical coils is not exceeded. 
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a The matins socket assembly with associaed circuit board and 
inolmted components must not weigh more than one-half kilo-
gram. To m'snimize the torsional forces on the tube base pins, 
the center of grsvitY of this assembly should tae located on the 
vertical plane through the picture tube axis. Caution should also 
be exercised so that connecting leads to the assembly do net 
exert excessive torsional farces. 

b The maximum ratings in the tabulated d: to are established in 
accordance with the foklowing definition of ^he Absolute• 
Plaximum Rating System for rating electron devices. 

Absolute-Maximum ratings are limiting values of aperatbng and 
environmental conditions applicable to any electron device of a 
specified type as defined by its published data, and should not 
be exceeded under the worst probable conditions. 

i'he device manufacturer chooses these values to provide aCCept-

able serviceability of the device, taking no responsibility for 
equipment variations, environment variations, and the effects 
of changes in operating conditions due to variations in device 
characteristics. 

The equipment manufacturer should design so that initially and 
throughout life no Absolute-Maximum value for the intended 
service is exceeded with any device under the worst probable 
operating conditions with respract to supply voltage variation, 
equipment component variation, equipment control adjustment, 
load variation, signal variation, environmental conditions, and 
variations in device characteristics. 

e The short-term average anode current should be limited by 
circuitry to 1500 microamperes. 

d For maximum cathode life, it is recommended that the heater 
supply voltage be regulated at or slightly below the Typical De- 
sign Value with an adequate regulation circuit. Details of this 
specific circuit should be reviewed with RCA Picture Tube 
Division. The surge voltage across the heater must be limited 
to B.5 volts rms. 

e Although the tube incorporates a "quick heat" design, a faster 
tu, n-an can be accomplished with "instant on" operation. If 
"instant on" operation is utilized, the Absolute-M11laximum heater 
voltage under standby conditions is 5.5 volts. The Typical Design 
heater voltages for "instant on" operation are: 5.0 voles under 
operating conditions and 5.0 volts under standby conditions. All 
other voltages normally applied to the tube must be removed 
during standby operation. 

Far maximum reliability, the series impedance to any chassis 
connection in the do busing circuit for the heater should be 
between 100 kilohms and 1 megohm. 

9 A high internal impedance in the focus circuit can result ir, a 
change in the focus voltage with a change in the grid-Na.3 leakage 
curent. 

h 

1 

k 

Measured between terminals 5 and 15. 

Measured between terminals 2 and 14 with terminals #, 11, and 
13 connected together. The vertical section of the yoke includes 
the quadrupole coil circuit with nonlin+zar elements. Therefore, 
the vertical deflection circuit should employ suitable circuit 
techniques such as current feedback to ensure that the small non-
linear impedance of the quadrupole cot! does not distort the 
deflection current waveform. 

Typical measured values at a distance 5 times the picture height 
in accordance with !EC RecommeMafion —Publication 107-1960 
— Recommended Methods of Measurement on Receivers for 
Television Broadcast Transmissions. 
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Figure 1 --- Circuit of the Qeflection Yake 

Basing Specification JEDEC Rta.13G 
Pin 1: Grid No.3 
Pin 3: Cathode of Blue Beam 
Pin 4: NC 
Pin 5: NC 

Pin 6: Heater 

Pin 7: Heater 

Pin 8: Cathode of Red Beam 

Pin 9: Grid No.1 
Pin 10: Grid No.2 

Pin 1i: NC 
Pin 12: Cathode of Green $eaoTt 

Pin 13: IC (Do Not Use) 

Cap: Anode (Grid No.4, Screen, Collector} 

C: External Conductive Coating 

Figure 2 — Bottom View of Base 
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Notes for Dimensional Outline 
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Note 1 -Socket far this base should not be rigidly maunied; it 
should have flexible {ends and be allowed to move freely. 

Note 7 - The drawing shows the size and location of the contact 
area of tfte external conductive coating. The actual area 
of this coating wilt be greater trsan that of the contact 
area so as to provide the required capacitance. External 
conductive coating mus? be connected to chassis with 
multiple contacts. 

r~3ote 3 - To clean this area, wipe only with soft, dry, tintless 
cloth. 
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Note 4 - "X", "Y", and "Z" reference points are located on the 
outside surface of the faceplate at the intersection of the 
minimum published screen ~Jvith the minor, maior, and 
diagonal axes, respectively. 

Note 5 -The tolerance of the moi.nung {ug holes wile accommodate 
mounting screws up to 9.5 mm in diameter when positioned 
on the hole centers. 

Note 6 -One of four brackets may deviate 2 mm max. from the 
plane of the other three. 

Note 7 -The radius is to the outside of the glass at the mold-match 
line and is intended to define the shape of the required 
cutout for "push-through" cabinet designs. 

Note 8 -Mounting holes for degaussing coils 14.73 mm x 5.Q8 mm. 
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Term. ii: IC 
Term. 7: SG 
Term. 8: dC 
Term. 9: RC 
Term. td: IC 

Term. 1: Pin Correction 
Term. 2: Vertical High 
Terrn. 3: tC 
Term. 4: tC 
Term. 5: Horizontal High 

jr 190 MAX. 

1 r- PURITY MAGNET 

6-POLE COWVERGENCE MAGNET 

4-POLE CONVERGENCE MAGNET 

80 MAX. 

ADJUSTS VERTICAL 
L11NES AT BOTTOM 

ADJUSTS VERTICAL / 
LINES A7 YOT ` 

Term. ti: Pin Gorrection 
Term. t2: IC 
Term. t3: Pin Correctir~n CT 
Term. 14: Vertical Love 
Terrn. 15: Horizontal Low 

Fiy.tre 6 —Yoke and Mounting Detail Showing Terminal Gonnections and Convergence Control Adj~±stmants 

Convergence and Purity 
The slight correction required for static convergence and 
color purity in the precision in-line system is supplied by 

~ three pairs of permanent magnets in one assembly which is 
mounted on the tube and preset at the factory for optimum 
performance- Barium-ferrite magnets with a permeability of 

approximately 1 are used to avoid interaction between the 

devices and the deflection yoke. With the line screen struc-
ture, only a horizanta! purity shift is required. This is 
accomplished by varying the magnetic strength in the pair 
of magnets nearest the yoke to produce a vertical field. The 
other two pairs of magnets are used for static convergence, 
a four-pole magnet as shown in Figure 7 {the pair nearest 
the base) to move the outside beams equally in opposite 
directions and asix-pole magnet as Shawn in Figure B {the 
middle pair) to move the outside beams equally in the same 

direction. In both the four-pale and six-pole devices the 

field in the center is zero so the center beam is unaffected. 
These devices are used to converge any orientation of the 
outside beams to the center beam at the center of the 

' screen with substantially no motion of the center beam and 
without the use of magnetic pieces in the gun. Thus, the 
beams are converged with practically no interaction and a 

6 
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minimum amount of ta:nding the beams; therefore, there is 
very little distortion in the shape of the individual beams. 

Convergence of the Three beams over the entire screen is 
accornp!ished by {1) positioning of the yoke with respect 
to the bums and {2) application of vertical-frequency 
correction current through a quadrupole winding on the 
yoke. The yoke is adj~-ted and secured in its optimum 
position in the tube factory. The quadrupole coils on the 
yoke are driven b~,~ a small circuit included in the vertical 
section of the deflection yoke. This circuit is internally 
connected in series with the vertical deflection coils and 
forms an integral part of the self-convergence system. The 
two controls provided are adjusted at the same time the 
mechanical positions of the yoke is established. The conver-
gence action of these controls is shown in Figtere 9. One 
control adjusts the two outside beams in a horizontal 
direction to converge the vertical crosshatch lines in the 
upper ha{f of the raster. The other control performs a 
similar function in the louver half of the raster. These con-
trols are located in an accessible position, as shown in 
Figure 6, for readjustment in the receiver as required for 
optimum performance. 
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BEAM MAGNET I C 
DISPLACEMENT FLUX 
DIRECTIaN LINES 

4 -POLE FIELD a. e. 
92L5-~68fiH7 

Figure 7 —Beam Motion Produced by the Four-Pole 
Convergence Magnet 

6 ~ PUt.E FIELU 
a. n. 

92L5-~b87P1 

Figure 8 —Beam Motion Produced by the Six-Pole 
Convergence Magnet 

r 

92LS-5000 

Figure 9 —Convergence Action Accomplished by 
Adjustment of Quadrupole Caii Current 

9'ylagnetic Shield and Degaussing 
The A56-611 X tube employs an internal magnetic shield 
and, because of the line screen and its insensitivity to vertical 
t7eam register, allows simpler degaussing than the delta gun 
tubes. 
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~l 

YOKE 
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RINCa 
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~CUNTACT 

DEGAUSSING 
cal Ls 

Dimensions in mm 

Figure 10 -•~ Relative Placement of Typical Degaussing Coil 
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Degaussing Coils 
The recommended degaussing system for the A5Fj-611 X 
utilizes two series connected tails symmetrica!!y placed as 
shown in Figure 1i? with one cxri! on top of the tunnel and 
one located under the funnel. Each coil consists of 200 
turns of 0.5 rnm wire with a circumference of 1100 to 1200 
mm. These are connected to produce a vertical cross axial 
degaussing field. Rectangular holes are provided in the rim 
bands to facilitate mounting of the automatic degaussing 
col Is. 

Degaussing Circuit 
A recommended degaussing circuit as shown in Figure 11 
uses a conuentionai dual PTC device. Far proper degaussing, 
a minimum value of 1440 peak-to-peak ampere turns 
(equivalent to an MMF of 350 ampere turns in each coil) 
is required. (t is essential that the degaussing current re-
duces in a gradual manner to a quiescent Level not exceeding 
2.4 peak•to-peak ampere turr_. Far optimum performance 
the degaussing coils should always be connected to a very 
law source impedance at the horizontal frequency. if the 
circuit used does not have an inherent low impedance at the 
horizontal frequency, the degaussing coil should be shunted 
with a suitable capacitor. if the addition of a short across 
the coils increases the horizontal frequency currents in the 
degaussing coils by mare than 20~m, the inherent source 
impedance offered by the PTC and associated circuitry is 
indicated to be taa high to provide satisfactory performance. 
Therefore a capacitor should be added across the degaussing 
Gail to satisfy this requirement. 

~ PTC DEVICE 

MAINS 
INPUT 

0 

1 

L _1____~—~.~ 

Figure 11 —Typical Degaussing Circuit 

DEGAUSSING ; 
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Degaussing Procedures 
After installation of the picture tube into the receiver cabinet 

on the production tine, the complete receiver should be 

externally degaussed by a minimum degaussing field of 20 

gauss. During the external degaussing, the receiver should 
be in an "off" condition or in are "n n" condition with the 
vertical scan removed and the main input to the internal 
dc_~aussing circuit disconnected. In this tatter case, the 
internal degaussing circuit must be reconnected after the 
external degaussing process is completed. The externs; 
degaussing procedure should be folowed by the receiver's 
internal degaussing in the normal manner. 

WARNING 

X-Radiation: 
Tt•;is color picture tube does not emit x-radiation above the 

'~ `ernationaily accepted isoexposure rate of 0.5 mR/h if it 
.s operated within the Absolute-Maximum Ratings. 

dmplasion Protection: 
This picture tube employs integral implosion protection and 
must be replaced with a tube of the same type number or a 
recommerxfed replacement to assure continued safety. 

Shock lfazard: 
The high voltage at which the tube is operated may be very 
dangerous. design of the TV receiver should include safe-
guards to prevent the user from coming in contact with the 
high voltage. Extreme care should be taken in the servicing 
o- ac';~astrnent of any high-voltage circuit: 

Caution must be exercised during the replacement or ser-
yiciny of the picture tube since a residual electrical charge 
may be contained on the high-voltage capacitor formed by 
tree external and internal conductive coatings of the picture 
tube funne{. To remove any undesirable residual high-voltage 

arges from the picture tube, "bleed-off" the charge by 
orting the anode contact button, located in the funnel of 

the picture tube, to the external conductive coating before 
handling the tube. Discharging the high voltage to isolated 
metal parts such as cabinets and control brackets may pro-
duce ashock hazard. 

RCA(Picture Tube Division; Lancaster, PA 176Q4(U.S.A. 

Contact to the external condur:tiue coating should be made 

by multiple fingers to prevent possible damage to the tube 
from iocalBzed overheating due to poor contact. 

Mounting 
Integral mounting tugs are provided to facilitate mounting 

the A56-611X in the receiver. If the integral mounting 
system is accessible in the receiver it is recommended that 
it be connected to the receiver chassis through one of the 

mounting lays. if the chassis is not at earth potential the 

connection should be made through a current limiting 

resistor ("i MSZ►. 

The color receiver mounting system should incorporate 

sufficient cushioning so that under normal conditions of 
shipment or handling an impact force of more than 35 g is 
never applied to the picture tube. 

Tube Handling: 
Picture tubes should be kept in the shipping box or similar 
protective container until just prior to installation. Wear 
heavy protective clothing, including gloves and safety goggles 
with side shields, in areas containhtg unpacked and unpro-
tected tubes to prevent possible injury from flying glass in 
the event a tube breaks. k8andle the picture tube with ex-
trernecare. Do net strike, scratch or subject the tube to 
mare than moderate pressure. Particular care should be 
taken to prevent damage to the seal area. The picture tube 
assembly should never be handled by the neck, yoke or 
other components. 

General: 
It is the sole responsibility of the manufacturer of television 
receivers ar•~d other equipment utilizing this color picture 
tube assembly to provide protective circuitry and design in 
the event of -Failure of this color picture tube assembly. 

The equipment manufacturer should provide a warning label 

in an appropriate position on the equipment to advise the 
serviceman of all safety precautions. 
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1i0o Deflection - ~9rram Neck - 5~ cm Diagonal 
Precision In-Line Color Picture Tube Assembly 

includes Factory Preset Yoke and Neck Components 
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■ Self-Converging System 

■ Precision In-Line Electron Gun Assembly —
Horizontal {n-Line, Triple-Beam, Bipotential 
Gun incorporating Unitized Grids 

■ PST (Precision Static Toraid) Yoke —Precision 
Wound, Lirte-Focus Type with Low Impedance —
Ideal for Solid-State Deflecti■n Circuits 

■ Integral Tube Components —Yoke and Other 
Neck Components Mounted and Preset at 
Factory for Operation in the Southern Hemisphere 

■ Integral Mounting Lugs 

RCA A56-613X is a 1100 Cotar Picture Tube Assembly de-
signed for use in the southern hemisphere. The assembly 
components are factory preset far optimum performance 
consistent with the southern hemisphere's vertical com-
ponent of the earth's magnetic field. The A56-813X consists 
of a precision in-line color picture tube, a Precision Static 
Toraid EPST} self-converging yoke system, and a permanent 
magnet purity and static convergence device. The picture 
tube incorporates selectively absorbent phosphors, an internal 
magmatic shield and quick heat cathodes. The phosphor is 
tinted to selective►y absorb roam light striking it and permit 
only the phosphor color to be reflected. The quick-heat 
cat~eocfe design provides a typical warmup time of ?.5 seconds 
to prac4ut~ 5® per cent of stabilized erniss-son current when 
operated at rfominai heater voltage from a source impedance 
of 1 ohm. 
The A56-613?C 110o precision in-line ca6ar picture tube 
assembly features a low deflection power requirement. It 
maintains most of the inherently self-converging features of 
~"'\,90a precision in-line system. Additional convergence 

ection is accomplished by an integral quadrupole yoke 
winding excited by the vertical drive. Simple circtaitry pro-
vided within the yoke housing has only two controls, preset 
et the factory. 

1`he PST yoke system in combination with the horizontal 
in-line electron gun provides the precision arrangement re-
quired to, achieve inherent self -convergence. Simple per-
manent•magnet devices are used to accomplish static con-
vergence and purity. 

The yoke and other Week components are preassembled on 
the tube, factory preset for optimum performance in the 
southern hemisphere with the anode contact button up. 
The precision in-line tube assembly can normally be installed 
in the receiver by the manufacturer or•field serviceman with-

'out making any convergence or purity adjustments—saving 
Installation and adjustment costs. The integral tube-compo-
nent construction provides reliable and stable convergence, 
purity, and white uniformity performance throughout tube fife. 

 .o.. 

■ Super Arch Mask —Minimizes Thermal 
Expansion Effects 

■ Tinted Phosphor Screen —
Enhanced Color and Contrast 

■ Line Screen —Minimizes Vertical 
Register Sensitivity 

■ Rt9oire Minimized for 625 TV•Line Systems 

■ Internal Magnetic Shield 

■ Quick-Heat Cathodes 

■ $anded•Type Implosion Protection —For 
"Push-Through'" Cabinet Designs 

Picture Tube Data 
EleciricaL 

Heater 
Voltage   6.3 V 
Current   700 mA 

Focusing Method   Electrostatic 

Focus Lens   Bipotential 

Convergence Method   Magnetic EPresetl 
L~efiection Method   Magnetic 

Deflection Angles (Approx.) 
Diagonal   710 deg 
Horizonte!   97 deg 
Vertical   78 deg 

Direct Interelertrode Capacitance lApprox.l: 
Grid No.1 to all other electrodes . . . . .   t 7.4 pF 
Grid Na.3 r:, ail other electrodes   5.6 pF 
Green cathode to all other electrodes   7.1 pF 
Red or blue cathode to alt other electrodes   6.5 pF 

Capacitance Between Anode and 
C-xternal Conductive Coating ( 1750 max. pF 

11350 min. pF 

Capacitance [Between Anode 
and Metal Hardware  300 pF 

Resistance Between Metal Hardware 
and External Conductive Coating   50 min. MS2 

Optical: 

Far_eplate: 
Light transmission at center EApprox.!   71.5% 
Surface   Polished 

Screen: 
Phosphor, rare-earth lred) sulfide (blue &green)   P22 

Type   5electivety absorbent 
Persistence   Medium-Short 

Array   Vertical tine Trios 
Spacing between corresponding points 
on line trios at center EApprox.j   0.826 mm 

In}ormauan lurmsbed by RCA rx bebeved to be accurate and 
reliable. However, no responsibility is assumed by RCA for 
its use; nor for any minngements of patents or other rights oP 
third panes which may result trom its use. Mo license is 
granted by imphcat~on or otherwise under any patent or 
patent rights of ACA. 

7ratlemarklsl RegisteretlU 
Marca(s> RegnvaGal9 

Printed in U.S.A./5.78 
A5&673X 
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Mechanical: 
Tube Dimensions: 

C?veraH length   358.44 .f 8.35 mm 
At mold-match tine: 

Diagonal   584.2 ± 2.0 mm 
Horizontal   484.3 ± 2.0 mm 
Vertical   379.8 ± 2.0 mm 

Minimum Screen Dimensions (ProjectedS: 
Diagonal  533 mm 
Horizontal   447 mm 
Vertical   337 mm 
Area   1471 sq cm 

t3ulb Funnel Designation   JEDEC Na.J561 D 

Bulb Panel Designation   JEDEC No.F564D 

Anode Bulb Contact Designation  Recessed Small Cavity 
Cap (lEC 67-III.2, JEDEC No.J1.21) 

Base Designations  JEDEC No.B12~60 

Pin Position Alignment  Pin No.1 Aligns Approx. with 
Anode Bulb Contact 

Operating Position   Anode Bulb Contact Up 

Gun Configuration  Horizontal In-Line 

~+Neight (Approx.►   15.7 kg 

Implosion Protection 

Type   I'~im bands and Tension Band 

Maximum and Minimum Ratings, 
Absolute-Maximum Va6uesb 
Unless otherwise specified, uoltage values are positive with respect 
to grid No.t. 

Maximum Ratio of Cathode Voltages, 
Highest Gun to LowMrst Gun With 
Cathode Voltage Adjusted for Spot Cutoff   7.50 

Heater Voltaged•®   6.3 V 

Grid-No.3 Currentg   ± 15 j1A 

Grid-No.2 Current   ± 5 /lA 

Grid-No. t Current   ± 5 ~tA 

6550 K + 9300 K + 
To Produce White Light of   7 M.P.C.D. 27 M.P.C. D. 

(Ilium. D) 
CIE Coordinates: 

X   0.373 0.281 
Y   0.329 0.311 

Percen*..age of tote: anode 
current supplied by each 
beam (average}: 

Red   34 23 % 
Btue  28 35 % 
Green   38 42 40 

Ratio of cathode currents: 
Red/blue: 

Minimum   1.05 0.50 
Typical   1.22 0.67 
Maximum   7.55 0.90 

Redfgreen: 
Minimum   0.75 0.40 
Typical   0-88 0.56 
Maximum   L05 0.70 

Blue/green: 
Minimum   0.50 0.60 
Typical   0.72 0.83 
Maximum   0.90 7.00 

Raster Centering ©isplacement, 
Measured at Center of Screen: 

Horizontal   ± 8.0 mm 
Vertical   ± 8.0 mm 

Rnode Voltage  

fionode Current, Long-Term Averages  

J2T.5 max. 
l 20 min. 

1000 max. 

kV 
kV 

/.tA 

Grid-No.3 (Focusing electrode) Voltage  6000 max. V Defifection Yoke Data 

Peak Grid-No.2 Voltage  1004 max. V Horizonte! S~tion:h 
Inductance at 1 V rms and 1 kHz  .0.27 f 5% mH 

~ati+~,rie Voltage: Resistance at 25o C  0.35 i 796 S2 
Positive bias value 400 max. V Typica! operation with edge-Ica• 
Positive operating cutoff value  200 max. V edge scan at 25 kV: 
Negative bias value  0 max. V Peak-to-peak deflection current  12.0 A 
Negative peak value  2 max. V Stored energy  5.1 mJ 

Heater Voltage (AC or DC)d,e 6.9 max. 
5.7 min. 

V 
V 

Vertical Section, Including 
Quadrupole Coii Circuital 

Heater-Cathode Voltage: f lndur_tance at 1 V rms and 1 kHz  3.2 ± 5% mH 
~"~. Heater negative with respect to cathode: Resistance at 25o C: 

During equipment warm-up period At vertical current = 0 A do  4.8 f 10°.6 ~ 
not exceeding 15 seconds  450 max. V At vertical current = 7.55 A do  3.9 t 70% S2 
After equipment warm-up period: 

DC component value  
Peak value  

200 max. 
300 max, 

V 
V 

Typical operation with edge-to-
edge scan at 25 k V : 

Peak-to-peak deflection current  3.t A 
Heater pOSitine with fe4peCt to Cathode: 

DC component value  
Peak value  

0 max. 
200 max. 

V 
V 

Typical Raster PincushionDistortion:k 
East/west  
North/south  

9.0% 
8.5% 

Typical Desjgn Values 

Unless otherwise specified, voltage values are pos~iive wirh respect 
to grid No.i. 

For anode voltage of 25 kV 

Grid-No.3 (Focusing electrode9 Voltage   16.8% to 2f?% of 
Anode voltage 

Grid-Na.2 Voltage for Visual Extinction 
of Undeflected Focused Spot  See CUTOFF DESIGN 

• CHART in Figure 3 
~ At cathode voltage of 125 V   345 to 675 V 

At cathode voltage of 150 V   435 to 835 V 
At cathode voltage of 175 V   530 to 990 V 

2 

Maximum Ratings, Absolute-Maximum Values:b 
Peak Pulse Voltage Across 
Harizantai Coils at 15,625 Hz 
For a Maximum Pulse Duration 
of 12.5 /1s   700 max. V 

Peak Pulse Voltage Between Horizontal 
and Vertical or Quadrupole Coils at 
15,625 Hz far a Maximum Pulse 
Duration of 12.5 #.ts   700 max. V 

The horizontal and vertical coils or circuits should be intercon-
nected so that the Absolute-Maximum peak pulse voltage between 
the horizontal and vertical coils is not exceeded. 

AL/1~78/2 
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The maximum ratings in the tabulated date are established in 
accordance with the folfovaing definition of the Absolute-
Maximum Rating System for raring electron devices. 
Absolute-Maximum ratings are limiting values of operating and 
environmental conditions applicable to any electran device of a 
specified type as defined by its published data, and shoufd not 
be exceeded under the worst probable conditions. 

The device manufacturer chooses these values to provide accept-
able serviceability of the device, taking no responsibility for 
equipment variations, environment variations, and the effects 
of changes in operating conditions due to variations in device 
characteristics. 

The equipment manufacturer should design so that Initaafly and 
throughout life no Absolute-Maximum value for tfie intended 

aervice is exuded with any device under the worst probable 
operating conditions with respect to supply voltage variation, 
equipment component variation, equipment control adiusement, 
Poad variation, signal variation, environmental conditions, and 
Vaflatton5 In deVlCe CharaCterlStlCS. 

~ The short-term average anode current should be limited by 

circuitry to 1500 microamperes. 

d For maximum cathode 9ife, it is recommended that the heater 
supply voltage be regulated at or slightly below the Typical De-
sign Value with an adequate regulation circuit Details of this 
specific circuit shoufd ba reviewed with RCA Picture Tube 
~iwiGion. The surge voltage across the hooter must be limited 
to 9.5 volts rms. 

• Although the tube incorporates a "quick heat" design, a faster 
turn-on can be accomplished with "instant on" operation. If 
"instant on" operation is utilized, the Absolute-Maximum heater 
voltage under standby conditions is 5.5 volts. The Typical Design 
heater voltages for "instant on" operation are: 6.0 volts under 
operating conditions and 5.0 volts urxier standby conditions. All 
other voltages normally applied to the tube must be removed 
during standby operation. 

`Or maximum reliability, the series impedance to any chassis 
connection in the do biasing circuit for the heater sflould be 
between 100 kiiohms and 1 megohm. 

0 A high internal impedance in the focus circuit can result in a 
change in the focus voltagO with a change in the grid-No.3 leakage 
current. 

h 

1 

k 

e Ths mating socket assembly with associated circuit board and 
mounted components must naz weigh more than one-half kilo- 
gram. To minimize the torsional forces on the tube base pins, 
the center of gravity of this assembly shoufd be located on the 
verticaf plane through the picture tube axis. Cauvon should also 
be exercised so that connecting leads to the assembly do not 
exert excessive torsiana! forces. 

b 

Vfeasurad between terminals 5 and 15. 

M1Aeasured between terminals 2 and 14 with terminals i, 11, and 
'13 connected together. The vertical section of the yoke includes 
the quadrupole coil circuit with nonlinear elements. Therefore, 
the vertical deflection circuit should employ suitable circuit 
techniques such as current feedback to ensure that the small non-
linear impedance of the quadrupole coil does not distort the 
deflection current waveform. 

Typical measured values at a distance 5 times the picture height 
in accordance with IEC Recommerxiation —Publication 107.1960 

_ —Recommended PAethods of Measurement on Receivers for 
Television Broadcast Transmissions. 

HORIZONTAL 

f~` 
DRIVE j̀ 

15 

4.7 M.R 

a.7 Mtl 

VERTICAL f / / 
DRIVE L(  7(

2R 

.68f! 
7 

CORE 

HORIZONTAL SECTION 

'SILICON OIOOE 1N0o02 
~62ERMANIt1M DiOOE 1N270 

1 

47s1 

47lY 

13 

ODAORUPOLE COILS 

TO N1S 
PINCUSHION 
CORRECTION 
CIRCOIT 

VERTICAL SECTfOr1 

Figure Z — Circuit of the Deflection Yoke 

Basing Specification JEDEC No.13G 
Pin 1: Grid No.3 
Pin 3: Cathode of Bfue Beam 
Pan 4: NC 

Pin 5: NC 
Pin 6: Heater 

Pin 7: Neater 

Pin $: Cathode of Red Beam 

Pin 9= Grid No.1 

Pin 10: Grid No.2 
Pin 11: NC 
Pin t2: Cathode of Green Beam 

Pin 13: IC tDo Not Usel 
Cap: Anode (Grid No.4, Screen, Cotlectorl 
C: External Conductive Coating 

I 

Figure 2 — Bottom View of Base 

uLs-sirs~t 
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Figure 3 -Cutoff Design Chart 

Notes for Dimensional Outline 

XIO 

m.r._~n 

Nola 1 —Socket for this base should not be rvgrdty mounted; it 
should have flexible leads and be allowed to move freely. 

Note 2 —The drawing shows the size and location of the contact 

area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact 
area sD as to provide the required capacitance. External 
conductive coating must be connected to chassis with 
multiple contacts. 

Note 3 — To clean this area, wipe only with soft, dry, tintless 
cloth. 

4 

r 

s 

4 

tOk 

8 
a ;. 

s .. 
W 
6 

3 
U 
w , 
O 
oz 
a 

1k 

e 

t06 

HEATER VOLTAGE = 43 V 
AHOOE-70-GRID ho. 1 VOLTAGE -

25lrV 
GRID No. 3-TO-GRID No. t VOLTAGE 

AOJUSTED FOR FOCUS. 
CATHODE-TO-GRlD No. t VOLTAGE 

(EACH GUN) ADJUSTED TO 
PAOVfDE SP07 CUTOFF. 

• ~ 2ER0 BIAS POINT 
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Cathode-Drive Service 
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Note 4 — "X", "Y", and "Z" reference points are located on the 
outside surface of the la<eplatc at the urtersectlon of the 
mcumum published screen with the minor, major, and 
diagonal axes, respectively. 

Note 5 —The tolerance of the mounting lug holes wilt accommodate 
mounting screws up to 9,5 mm in diameter when positioned 
on the hole centers. 

Note 6 —One of four brackets may deviate 2 mm max. from the 
plane of the other three. 

Note 7 —The radius is to the outside of the glass at the mold-match 
line arxf is intended to define the shape of the required 
cutout for "push-through" catrinet designs. 

Note 8 — Mounting holes for degaussing cods 14.73 mm x 5.08 mm. 
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~~. r 
17.6 ~r-

Term. 1: Pin Correction 
Term. 2: Vertical High 
Term. 3: IC 
7ern1. 4: IC 
Term. 5: Horizonte! High 

190 MAX. 

r- PURITY MAGNET 

6-POLE CONVERGENCE MAGNET 

4-FOIE CONYERGENCE MAGNET 

~!m MAX. 

~_ f

MIN. 

Term. 6: IC 
Term. 7: lC 
Term. 8: IC 
Term. 3: IC 
Term. 10: fC 

AO.7USTS VERTICAL 
LINES AT BOTTOM -~ 

ADJUSTS VfRTICA~ 
LINES A7 TOP 

Terrn. 11: Pin Correction 
Term. 12: EC 
Term. t3: Pin Correction CT 
Term. t4: Vertical Low 
Term. 15: Horizontal Low 

Figure 6 —Yoke and Mounting Detail Showing Terminal Connections and Convergence Contro{ Adjustments 

Convergence and Purity 

The slight correction required for static convergence and 
color purity in the precision in-line system is supplied by 
three pairs of permanent magnets in one assembly which is 

,.-.tr~ounted on the tube and preset at the factory for optimum 
.erformance. Barium-ferrite magnets with a permeability of 

approximately 1 are used to avoid interaction between the 
devices and the deflection yoke. With the line screen struc-
ture, only a horizontal purity shift is required. This is 
accomplished by varying the magnetic strength in the pair 
of magnets nearest the yoke to produce a vertical field. The 
other two pairs of magnets are used for static convergence, 
a four-pole magnet as shown in Figure 7 (the pair nearest 
the base? to move the outside beams equally in opposite 
directions and asix-pole magnet as shown in Figure 8 (the 
middle pair) to move the outside beams equally in the same 
direction. In both the four-pole and six-pole devices the 
field in the center is zero so the center beam is unaffected. 
These devices are used to converge any orientation of the 
outside bearns to the center beam at the center of the 
screen with substantially no motion of the center beam and 

without the use of magnetic pieces in the gun. Thus, the 
beams are converged with practically no interaction and a 

6 

112W-f07711t 

minimum amount of bending the beams; therefore, there is 
very little distortion in the shape of the individual beams. 

Convergence of the three beams over the entire screen is 
accomplished by (1► positioning of the yoke with respect 
to the beams and (2) application of vertical-frequency 
correction current through a quadrupole winding on the 
yoke. The yoke is adjusted and secured in its optimum 
position in the tube factory. The quadrupole coils on the 
yoke are driven by a small circuit included in the vertical 
section of the deflection yoke. This circuit is internally 
connected in series with the vertical deflection coifs and 
forms an integral part of the self-convergence system. The 
two controls provided are adjusted at the same time the 
mechanical position of the yoke is established. The conver-
gence action of these controls is shown in Figure 9. One 
control adjusts the two outside beams in a horizontal 
direction to converge the vertical crosshatch lines in the 
upper half of the raster. The other control performs a 
similar function in the lower half of the raster. These con-

trols are located in an accessible position, as shown in 

Figure 6, for readjustment in the receiver as required for 
optimum performance. 



ALE' ~ v 78l2 
Annex CRT .--___.__rte.

  A56t3137(' S8 

BEAM MAGNETIC 
p1SPLACEMENT FLUX 
DIRECTION LINES 

6 ~ POLE FIELD ~. 
9It5 ~4F86R1 

Figure 7 —Beam Motion Produced by the Four•Pale 
Convergence Magnet 

6 POLE. FIELt3 

91L5 ~~F~tpt 

Figure 8 —Beam Motion Produced by the Six-Pole 
Convergence Magnet 

Y 
9I1 t. emu 

Figure 9 —Convergence Action Accomplished by 
Adjustment of duadrupale Coil Current 

Magnetic Shield and Degaussing 
The A56-613)C tube employs an internaE magnetic shield 
and, because of the tine screen and its insensitivity to vertical 
beam register, allows simpler degaussing than the delta gun 
tubes. 

7 

HOtESfOR MOUNTING 
DEGAUSSING COlL5 

~~~~ O 

%/ 3f1 
~\ 

\\ MFN. 

~~  \ i8 
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~`~ RING 

ANOOEBULB 
r  CONTACT 

DEGAUSSING 
COILS 

i?imensions irl mm 

Figure 'i9 —Relative Placement of Typical Degaussing Cal! 
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Degaussing C®iEs 
The recammended degaussing system far the A56.613'71 
utilizes t4vo series connected coils symmetrically placed as 
shown in Figure 10 with one coil on top of the funneE and 
one located under the funnel. Each coil consists of 2Q10 
turns of 0.5 mm wire with a circumference of 1100 to 1200 
mm. These are connected to produce a vertical cross axial 
degaussing field. Rectangular holes are provided in the rim 
bands to facilitate mounting of the automatic degaussing 
coils. 

Degaussing Circuit 
A recammended degaussing circuit as shown in Figure 11 
uses a conventional duo! PTC device. For proper degaussing, 
a minimum value of 1400 peak-ta-peak ampere turns 
(equivalent to an SyllVIF of 350 ampere turns in each tail) 
is required. tt is essential that the degaussing current re• 
duces in a graduaE manner to a quiescent level not exceeding 
2-0 peak-to-prak ampere turns. For nptimum performance 
the degaussing coils should always be connected io a very 
tow source impedance at the horizontal frequency. tf the 
circuit used does not have an inherent tow impedance at the 
horizontal frequency, the degaussing coil should be shunted 
with a suitable capacitor. if the addition of a short across 
the coils increases the horizaratat frequency currents in the 
degaussing coils by mare than 20%, the inherent source 
impedance offered by the PTC and associated circuitry is 
indicated tca be too high to provide satisfactory performance. 
There#are a capacitor shauEd be added across the degaussing 
coif to satisfy this requirement. 

PTC Df VICE 

MAINS I ~ DEGAUSSING 
INPUT ~ ~ COILS 

I 
I 

L 

Figure 11 —Typical Degaussing Circuit 



A5fr613X 

PAL/1 X79/2. 
Annex rR~-. 

— 59 

(leguassing Procedures 
After installation of the picture tube into the receiver cabinet 

` on the production. fine, the complete receiver should be 
externally degaussed by a minimum degaussing field of 20 
gauss. During the external degaussing, the receiver should 
be in an "off" condition or in an "on" condition with the 
vertical scan removed and the mains input to the internal 
degaussing circuit disconnected. to thss latter case, the 
internal degaussing circuit must be reconnected after the 
external degaussing process is completed. The external 
degaussing procedure shoukf be folowed by the receiver's 
internal degaussing in the normal manner. 

WARNING 

X-Radiation: 
This color picture tube does not emit x-radiation above the 

r~ernatianally accepted isoexposure rate of 0.5 mR/h if it 
,peratCd within the Absolute-Maximum Ratings. 

Implosion Protection: 
This picture tube employs Integra! implosion protection and 
must be replayed with a tube of the same type number or a 
recommended replacement to assure continued safety. 

Shock Hazard: 
The high voltage at which the tube is operated may be very 
dangerous. Design of the TV receiver should include safe-
guards to prevent the user from coming in contact with the 
high voltage. Extreme care should be taken in the servicing 
or adpustment of any high-voltage circuit. 

Caution must be exercised during the replacement or ser-
vicing of the picture tube since a residual electrical charge 
may be contained on the high-voltage capacitor formed by 
the external and internal conductive coatings of the picture 
tube funnel. To remove any undesirable residual high voltage 
charges from the picture tube, "bleed-off" the charge by 

~~rting the anode contact button, located in the funnel of 

r picture tube, to the external conductive coating before 

handling the tube. Discharging the high voltage to isolated 

metal parts such as cabinets and control brackets may pro-
duce ashock hazard. 

RCA;Picture Tube Divisionil_ancaster, PA 1?604jU.S.A. 

Contact to the external conductive coating should be made 

by multiple fingers to prevent possible damage to the tube 
from localized overheating due to poor contact. 

Mounting 
Integral mounting tugs are provided to facilitate mounting 
the A56-&13X in the receiver. If the integral mounting 
system is accessible in the receiver it is recommended that 
it be connected to the receiver chassis through one of the 
mounting lugs. If the chassis is not at earth potential the 
connection should be made through a current limiting 
resistor (1 MStj. 

The color receiver mounting system should incorporate 
sufficient cushioning so that under normal conditions of 

shipment or handling an impact force of more than 35 g is 

never applied to the picture tube. 

Tube Handling: 
Picture tubes should be kept in the shipping box or similar 
protective container until just prior to installation. Wear 
heavy protective clothing, including gloves and safety goggles 
with side shields, in areas containing unpacked and unpro-
tected tubes to prevent possible injury from flying glass in 
the event a tube breaks. Wardle the picture tube with ex-
treme care. Do not strike, scratch or subject the tube to 
more than moderate pressure. Particular care should be 
taken to prevent damage to the sea! area. The picture tube 
assembly should never be handled by the neck, yoke ar 
other components. 

General: 
it is the sole responsibilsty of the manufacturer of television 

receivers and other equipment utilizing this color picture 

tube assembly to provide protective circuitry and design in 

the event of failure of this color picture tube assembly. 

The equipment manufacturer should provide a warning lobe! 

in an appropriate position an the equipment to advise the 

serviceman of all safety precautions. 
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MATRlX 5'icreel~ 

~ MATR9 X Screcn ~xi tt, 

a Tinted Fhosphrr .---
Increased picture brightness 

Enhanced Ct,lar & t;t,t,trast 

• 

a 

90° ULTRA-R ECTANGlILAR-
4 x 3 Aspect Ratio 

527.7x395.$ mm Scr€:on 

High-Resott;tion t3ipotentia! Gun 
Sharper ~itttues -- Greater detail 

R.Ca—X67-127X is a 9(~° ~4,A-TRIX cvlur picture 
tube with a selectively abcoriient phos—
phcir screen. The phosphor is tinted to 

selectively absorb room light striving 
. 'f. art.l pct::tit onl}~ the phosphor color to 
be re i'; acted. Contrast ratio itttprov<•rtent. 
i:~ approxiirrately '` 5 pe3~• cent over st~tr,d<is•ti 
phosphors. 

MG,TRIX is a Wlor-screen system employing a 
black opaque rnatrix around the phosptir;r dots. The matrix 
absorbs the ambient light which is normally: reflected by 
the screen of a standard color picture tube, without re-

^ during the light output from the phosphor-dot screen. This 
teature permits the use of ahigh-transmission filterg(ass 
faceplate which, in cembinationwith ahigh-efficiency screen 
assembly, provides pictures wish increased briyhtr~ess. This 
increased brightness is obtained without sacrifice of picture 
contrast even under high ambient-(fight conditions. 

The high transmission filtergEass in combination with the 
black matrix and the white color of the phosphor produces 
a light neutral screen appearance when the TV set is turned 
off, lrr;proved phosphors are incorporated in the screen 
consisting of aced-emitting, yttrium oxysuitide, rare-earth 
phosphor; a new green-emitting sulfide phosphor; and a 
blue-emitting sulfide phosphor. 

Other features of the A67-127X are: PERMA-CHROME, 

and integral implosion pr€,tection provided by rim bands 
which are attached to the periphery of the tube panel with 

epoxy resin and a tension band. The rim bands do not ex-

Formerly RCA Developmental Type C7fi3l~0 

C'anvergence Nrethod  
Defection Method  

:r 

Color Picture Tu 

Moira Minimized in 625 TV-Line System•„ 

to Rare-EartFl iRed! !?Fsos;altor 

~+ PER11tA-CFIR7M£ — T'emperature 

fompensatec Shadow-Mask Assembly 

rs Banded-Type lmpt4sian f ratection —
For "Push-Through" cabinet designs 

■ Integral Maarnting Lut,{s 

tend in front ~~$ the mold-match fine i~iaking this tube .,.~s~ 

al•,le for "push-through" r.,abinet designs. Pour mound. 

lugs have i,een incorporated in the system i:o #acilita:~. 
mounting the A$7-127X in the color TV cab'snet. 

General Data 
Electrical: 

f:.?ectron Guns, Three w~ih Axes 
Trued Toward !-ube Axis.   Hed, BIUP., Green 

Heater: 
Voltage   G.3 
Current   900 r,1,v 

Focusing Method   Electrostatic 

Focu< Lens   Bipotentia! 

Magnetic 

Deflection Angles (Approx.l: 
Diagonal   90 de4 
Horizontal   7$ deg 
Vertical   60 deg 

OireCt interelectrode Capacitance (Approx.l~ 
Grid No.1 of any gun to all other electrodes   7.5 pF 
Grid No.3 to alt other electrodes   &.5 pF 
Ail cathodes to alt other electrodes   t5 pF 

Capacitance Between Anode and ' 2540 max.pF 
External Conductive Coating   ~ 20()0 rein, pF 
CapacrtanCB Between 
Anode and Rim Bantl   pF 
Resistance Between Metal 4ardware 
and External Conductive Coating 50 MSS 

Irdarmahon furmshcd by RCA is believed to be accurate and 
rcuable. Finwevrr, no respcns~brhty r, assumed by RCA for 
n; use, nnr tnr any mfnnyementi nl patents or other nghts of 
1t:r:d pontes r~hrrh may result from its use No license is 
'granted by unp!rcat,on nr utt+erwrsa under any paten! or 
palerA t~~htl of RCA. 

7rodemorA(sS bpiersrad rn~ 

ntorcr,isi Rep~rtredc(;3 

Printed in U.S.A.!?b.'"; 
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Op ticat 

Faceplate   F itierg!ass 
Light trarsmiss,on at center (Approx.) . . . . . . . . . . . 84.54i° 
Surface   Polished 

Screen   Aluminized 
P.l48trix   Black opaque material 

-type   fvegat,ve guard band 
Phosphor, rare-earth (Red) sulfide (61ue R, green)  P22 

Type   SeleatiYo~jr abaorbarrt 
Persistenrr_   Medium-Sham 

Array   564,000 Dot tr:rs 
Spacing between centers of 
adjacent,:ot trios {Approx.)   0.66 mm 

t~chanical 

'Cube Dimensions: 
f)vr-tall length   548.40 +4.45 -6.35 mm 
Neck length  
At mold-match line: 

~ Diagonal   666.67 f. 2.36 rnm 
Horizontal   571.78:}. 2.36 mm 
Vertical   442.47 ± 2.36 mm 

Minimum Screen Dimensions (Projected): 
Diagonal   626.31 mrc 
Horizonte!   527.71 mm 
Vertical   395.78 mm 
Area   2032 sq cm 

Bulb Funnel Designation   JEDEC No.J6631. 

Bulb Panel Designation   JEDEC Na.F667A 

Anode Butb Contact Designation 

1 75.0$ .+ 4.7$ mm 

  Recessed Small Cavity Cap 
(JEDEC No.J1-21) 

Base Des,gnat,ona   SmaN•Bunon Diheptar 12-Pin 
(JEDEC No.812-244? 

Basrng Designation  JEDEC No.14Bk 
Pin Pas,tion Alignment  

Dperating Posit,on, Preferred  

Gun Configuration  

Weight (Approx.) 

Pin Na.12 Aligns Approx. with 
Anade Bulb Ca~itact 

Anode t3ulb Contact on Top 

Delta 

22.7 kg 

Itttplosion Protection 

Type     Rim Bands and Tension Band 

Maximum anti Minimum Ratings, 

Absolute-Maximum Valuest' 

Unless otherwise specified, values are for each gun and voltage values 
are positive with respect to cathode. 

Anode Voltage  

Anode Current, Lang-Tartu AverageC  
Grid-No.3 (Focusing electrode) Voltage  
Peak trio-No.2 Voltage, 
Including Video Signal Voltage  

Grvd-No.1 Voltage: 
Negative bias value  
Negeuve operating cutoff value  
Positive bias value  
Positive peak value  

Neater Voltage (ac or dcl:d 

Under opc+rating ~ond,iions  

Under standby condit,onse  

(27.5 max. kV 
l 20 min. kV 

1000 max. µA 
6000 max. V 

1000 max. V 

400 max. V 
200 max. V 

0 max. V 
2 max. V 

f 6.9 max. V 
F 5.7 min. V 
5.5 max. V 

AL/1~7ir3 
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Heater-f:athade Voltage: 

Heater negative with r~~sperri to cathode: 
During equipment warm-up period 
not exceeding 95 seconds   450 rnax. V 
Afiter equipment warm-up per,od: 

DC component value . . . . . . . .   275 max. V 
Peak value   330 rtax. V 

Heater positive with respect to cathode: 
DC component ualue  C max. V 
Peak value   200 max. V 

Typical Design Values 

Unless otherwise specified, values ate for each gut. acrd voltage values 
are positive with respect to cathade. 
Far anode voltages of 25 kV 

Grid-!`Jo.3 (Focusing elet,~trode) Voltage   16.8% to 20°o of 
Anode voltage 

Gnd-Na.2 Voltage for Visual Extinction 
of Undef!ected Focused Spot . . . . See CUTC)FF DES!GP! CHART 

in Fipur~ 1 
At grid-No.1 voltage of --75 V   95 to 295 V 
At grid-No.i voltage of -125 V   205 to 535 V 
Dt grid-No.t voltage of -i 75 V   315 to 780 V 

Maximum Ratio of Grid-Na.2 Va!tage, Highest 
Gun to Lowest Gun in Any Tube (!at grid-No.1 
spot cutoff voltage of -100 VI   1.85 

Heater Voltage:d 
Under operating conditions: 

When standby operation is net utilized   6.3 V 
When 5.0-V standby operation is utilized$   6.0 V 

Under standby conditionsa  5.0 V 

Grid-No.sCurrent (Total)   3 15µA 

Grid-Pto.2 Current   ; 5µA 

Grid-No.t Current   f 5µA 

It)um. D 
To Produce White Light of   6550a K + 

7 M.P.C.D. 
CIE Coordinates: 

X   0.313 
Y   0.329 

Percentage of rota! anode current 
supplied by each beam (average): 

Red  
Blue  
Green  

Ratio of cathode currents: 
Red;blue: 

Mininsum   1.05 
Typical   1,22 
Maximum   1.55 

Red/green: 
Minimum   0.75 
Typical   0.88 
Maximum   1.05 

Blueigreen: 
Minimum   0.50 
Typical   0.72 
Maximum   0.90 

Displacements, Measured at Center of Screen: 
Raster centeringdisp!ar:ement: 

Horizontal  
Vertical  

Lateral distance between the blue beam 
and the converged red and green beams  
Radial convergence displacement 
excluding effects of dynamic 
convergence (each beam)  

IVaximum Required Correction for 
Register( (Including effect of earth's 
magnetic field when using rem!nmended 
components) as Measured ai the Center 
of the Screen in any Direction   130 max. µm 

Color 
930C,o K + 
27 M.P.C.D. 

0.281 
0.311 

34 
28 

23 
35 
42 

a.50 
0.67 
0.90 

0.40 
0.5E 
0.70 

0.60 
0.83 
1.00 

f 11.4 
111.4 

3, 6.4 

°~ 

o,~ 

mm 
rnm 

mm 

X9.4 mm 

`z? 
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Limiting Circuit Values 
Nigh-Voltage Circuits: 

Csrid-No.3 circuit res+stance   7.5 max. MS2 
LOw•VOIti392 Cirruits: 

Effective grid-Na.l-to-cathode-
rircuit resistance (each gun)   0.75 max. MSZ 

a The mating socket, including its associated, physically-attached 
hardware and circuitry, must not weigh more than one-ha{f 
kilogram, 

b The maximum ratings in the tabulated data are established in 
accordan3~e with the following definition of the Absofute-
Maximum Rating System Sar rating electron devices. 
Absolute-Maximum ratings are lirr,iting values of operating and 
environmental conditions applicable to any electron device of a 
specified type as defined by its published data, and should nut 
be exceeded under the worst probable conditions. 

The device manufacturer chooses these values to provide accept-
able serviceability of the device, taking no responsibility fpr 
equipment variations, enbironment variations, and the effects of 
changes in operating conditions due to variations in device 
characteristics. 
The equipment manufacturer should design so that initially and 
throughout life no Absolute-Maximum value for the intended 
service is exceeded with any device under the worst probable 
operating conditions with respect to supply voltage variation, 
equipment component variation, equipment corr,rol adjustment, 
toad variation, signa4 variation, enuironmenta( conditions, and 
variations in device rharasteristics. 

hu short-to:;;, average anode current should be limited by 
cir+,t=itrl~ o~ i500 micraarrperes. 

d ~^r maximum cathode tine, it is recommended that the heater 
supply be regulated. The series impedance to any chassis 
connection in the do biasing circuit for the heater should be 
between ?00 kitchms and ? megohm. The surge voltage across 
the heater must be limited to 9.5 volts rrns. 

e All other voltages normally applied to the tube must be removed 
during standby operation. 

~ Register is defined as the rotative.position of the beam trigs with 

respect to the associated phosphor-dot trios. 

ALJ1977J3 
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HEATER VOLTAGE = 6,3 Y 
4NODE-TO-CATHODE VOLT4GE 25 iV 
GRID No 3 -TO-CATHODE tiOLTAGE AOJuSTEO FOR FOCUS. 
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WARNING 

X-Radiation: 

This coinr picture tube does not emit x-radiation 

above the internationally accepted dosage rate of 

0.5 mi3lh if it is operated within the Absolute-

Maximum Ratings. 

Therefore, precautions must be exercised during 

servicing of TV receivers employing this tube is 

assure that the anode voltage and other tube volt• 

ages are adjusted to the recommended values so 

that the Absolute•Maximum Ratings will not be 

exceeded. 

This wlor picture tube incorporates integral x•radia-

tion shielding and must be replar..ed with a tube of 

the same type number or an RCA recommended re-

placement to assure continued safety. 

Implosion Protection: 

This picture tube employs integral implosion pro-

tertion and must be replaced with a tube of the 

same type number ar an RCA recommended re-

placement to assure continued safety. 

7uihe Randling: 

Picture tubes should bP kept in the shiGping box or 

similar protective container anti! just prior to instal-

lation, tNear heavy protective clothing, including 

gloves and safety goggles with side shields, in areas 
containing unpacked and unprotected tubes to pre-

vent possible injury from flying glass in the event a 

tube breaks. Handle the picture tube w,th extreme 

care. Co net strike, scratch or subjecE the tube to 

morn than moderate pressure, Particular care should 

be taken to prevent damage to the seal area. 

3 
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h9ourting 
Integral mounting lugs are provided to facilitate mounting 
the A57-155X in the receiver. tf the integral mounting system 
is accessible in the receiver ii is recommended that it tae 
connected to the receiver chassis through one of the mount-
inglugs. If the chassis is not at earth potential the connection 
should be made through a current ►inviting resistor (1 ,,"1521. 

l -he color receiver mounting system should incorporate suf-
ficient cushioning so that under normal condi#ions of ship 
meat or handling an impact force of more than 35g is never 

applied to the picture tube. 

Contact to the external cnnductiva coating should be made 
by multiple fingers to prever?t possible damage to the tube 
from localized overheating due to poar contact. 

Panel Contour 
Sagitta{ heights wtth reference to centerface at 

paints 3.18 beyond edc3e pf mir,. screen. 

Caars3inaees ~gittal 
Station ho. Y Axis X Axis FfairalTt 

1 dfytirrori 0 201.07 17.91 
2 25.40 204.96 18.21 
3 50.80 200.64 19.18 
4 76.zo 2oo.zo 20.73 
5 101.60 199.54 22.91 
6 1?7.00 198.6$ 25.70 
7 ? 5"L.4i) 191.64 29.1 1 
8 177.$0 196.39 :13.12 
9 203.?.0 194.87 37.74 

10 228.60 193.34 43.00 
11 242.32 192.38 46.10 
12 (piagonat) 25'7.35 183.95 48.34 
7 3 261.09 17;i.~3 47.40 
14 252.46 ? 52.40 44.32 
15 263.86 127.00 41.15 
16 265.00 101.60 3$.53 
17 2£5.89 '6.20 36.50 
18 266.52 50.80 35.45 
19 266.96 25.40 34.16 

t~ 20IMaipr) 267.03 0 33.8£+ 
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Note 7 —With tube neck inserted through flared end of reference 
hoe and neck funnel con;Our gauge (JEOEC iJo.G162} 
and :vith tube seated in gauge, the reference line is de-

termined GY the intersection of tho ptare C C' of the 
gauge with the glass tunnel. 

Noto 2 —Socket for this base should not k7e rigidly mounte=d; it 
aheuld have flexiblR leads and be allowed to move freely. 

__ 8nttom circurnierer•.ce of base will fait within a 5i-mm 

circle concentric with bulb axis. _. ._ 

Nola 3 —The dr. wing shawl the size and location of the contact 
area of the extern,.! conductive coatinc The actual area of 
this coatintf wilt be greater than that of the contact area so 

ns to provide the regE:ired ~~pacitance. FxtE!rnei conductive 
coating must Ue connected to chassis with multiple Corn 
tacts. 

Figure 4 — Dimensional Outline 
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NotR 4 —To clean this area. velar. only with soft, dry, IintlLas cloth. 

NOto 5—Qne of the four !)rackets may deviate. 2 mm max. from tYut 

plane of the oU]er thrL;e. 

Noto fi —The tolera` t:e of the mounting lug holes will accommo-
date counting screvrs up to 9.5 men In diameter wh?n 
positioned ~n the hole centers. 

Nato 7 —The radius is to the outside of the alas at tt,e mWd•match 
line and is nner:;:;ed to define the shape of the reZu r,'d 
cutout for "pwh through" cabinet designs. 

Note 8 - "X", "'Y", and "Z" reference, points are located on the 
outsider surface c]i the faceplate at the intersection 1>f 
the minimum yubilshe<! screen with the n'unor, mator, 
and diagonRl axes, respf•ctively. 

Note g — Moun.ting holes for degaussing jolts 

r~ 
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Figure 7 — Boitom View of Base 

Bass Specification — ,fEi?EC No.946E 

Pin 1: Neater 

Pin 2: CatfTode of Red Gun 
Pin 3: Grid No.1 of Red Gun 
Pin 4; Grid No.2 of Red Gun 
Pin 5: Grid No.2 of Green Gun 
Pin 6: Cathode of Green Gun 
Pin 7: Grid No.1 of Green Gun 
Pin. 9: Grid No.3 
i`in 11 : Cathode of Blue Gun 
;'in 12: Grid No.1 of Blue Gun 
Pin 13: Grid No.2 of Blue Gun ' 
Pin 14: Heater 

Cap: Anode ;Grid A1o.4, Screen, Collector) 
C: Extcmar Conductive Coating 

RCAJPicture Tube Division~Lancaster, PA 17604~U.S.A. 
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Figure 6 — Dr;tai! of Mounting Lug 
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Figure 8 —Location or Radial-Converging Pole Fi~c:es 

Viewed from Screen End of Guns 

Figure 9 — 3-ube Synlbo! 
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■ Wide Angle Deflection — 11W 

■ Shorts:r Overall Length — 432 mtn 

■ Narrow t~ecac Diameter — 2~? n~+tt 

■ interna9 faRagnetic Shield 

■ Ultra-Rectangular —
4 x 3 Aspect Ratio 

■ 527.7 x 395.8 mm Screen 

■ 1•tl-UTE NATR{X Screen —
Incrcaseci picture brightness without 
s&orifice of contras# 

RCA-A67.155X is a ] 100, 67 cm ultra-rectangular HI-UTE 
MATRIX color picture tube. The wider defiec:t;on angle re• 
suits in a tube over 112 mm shorter than 67 cm, 9C~ delta 
types- Th'ss shorter throw d++stance improves the faa;s per-
formance of the tube, and the smaller Wool; diameter min-
imizes the increase in power required for the wider deflec-
tion angle. 

The A67.155X in corporates a close-spaced, triple-beam 
delta eleciron~un assembly which, in conjunction with a 
Precision Static Taroid iPST) deflection yoke, allows goad 
beam convergence, acr~rate beam iard;ng, and maintains 
sharp focus over the entire screen area. The system results 
in performance superior to that of gp0 delta types while 
maintaining its simplicity. 

Hi-CITE MATRIX ;s a color-screen system employing a 
bled: opaque matrix around the phosphor dots. The matrix 
absorbs the ambient light which is norr<ally reflected by 

"^~-=e screen of a standard color picture tube, without re-
:~cing the iigh! output #nom the ph asphor-dot screen. This 

feature permits the use of a high-transmission fi'terg(ass 
faceplatewhic;fl, in ~rr.binationwitha high-effici>;ncy:e~eE:t 
assembly, provides pictures with increased brghtness. This 
inerease3 brightness is obtained without sacrifice of picture 
contrast ever. under high ambiera•)ight conditions. 

The high transmission fi lterglass in combination with the 
back matrix and the white color of the p<~~sp„ar produces 
a light neutral screen appearance wren tFre TV set is turned 
off- Improved phosphors are incorporated to the soret:n 
consisting of a red-em;tting, yttrium-oxysutfide, rare-earth 
phosphor; a new green-emitting sulfide phosphor, and a 
blue•em;turrg sulfide phosphor. 

Other features of the A67.155X are: ar. improved wide 
angle temperature-compensa~ed shadow-mask sysr,~m, an tr.-

terna! magnet;c sl'rield, and integral implosion protectro~ 
provided Gy rim bands which sre attached to the tube panel 

Formerly RCA Qevelepmentat Type C762a4. 

~lS; ~ ~ Paz rya 

~~ -~ ~ ~~= 

~`~ ~~ ~~~ 

■ tdew High-Resolution Bi{~otentisi Gun 

Sharper Pictures —Greater detail 

■ Moire Pahinimized in &25 TV-Line Systems 

■ Improved Wide•Angfe 7etnpt:rature-
Gompansated Shadovr-l4~as:s Systenj 

■ Banded-Type Implosion Protection —
For "Push-Throt=.~" cabir.~t dEss~3 

■ Mtegrai riaunting tugs 

periphery with epoxy resin and tension bands. Tile rim bands 

do net extend in front of the panel mold•match line making 
this tube suitable for "push-through" cabinet des;gns. Four 
mounting tugs have been incorporated in the system to 
facilitate mounting the A67-155X in the color Ti/ cabinet. 

General Data 
E)Qctricat: 

EiEctron Guos, Tnree with Axes 
Titled Toward Tube Axis   Rec, t~iiva', Grsen 

Heater: 
Voltage   5.3 `•/ 
Current   9t~Q •::.A 

Facusing ~vlethod   E:ectrastat:c 

Focus Lens   Bipotentiai 

Convergence A?ete:od   t✓ragnetic 

Oeflacien ±Vtemect   ktasnatic 

QeHECion Angles iAoorox.)~ 
s7;egona;   tTO oc~ 

Herizontat   9? deg 
berti;a(   .7~ Cog 

O,recs Irteretertrode CapacrtancE iAGprox.~: 
Grad :~o.t of any gun to at( :sther r(ectrodes   3.$ aY 
Gr,ti i,Se.3 to ail other etaL~trodes   2.5 pF 
A!1 cathodes to 3if other el?ctrodss   19 Ar 

repac:tar.ee Between Anooa and 
external Conductive Ce3irru}   ~ ~~ max. FF 

2G.i.. rn:n. s:F 
Capacitance i3etween 
Ano.::e and Rim $and   454 ^~ 

Res,scante Betweien rv'letai Hardware 
and External CondurK,vE Cuing  

Dpticzt: 

6n •; ~? 

FaceplatE   Fittprgidss 
Light transmisslot at center (Approx.}  $4.55; 
Sur f;;Ce   PU liyrldd 

Saeen   Aluminize-d 
Atatr~x   Black opaCi.c rrsa;ertai 

i Ypa   AFegatlVe g'3ard xnd 
Phos~x-or, rarE~arth (Red) sulfide 1t3iue & greed. . . . . . . ~2'_ 

Pe: sisicnce   ti9z~C u^r; t nr : 
Array   SF.s,a~~ Oct tyros 
Spacing between centers of 
arscent dot tr,as tApprox.)   n,66 mm 

ta.•re.r...c-.r.n.u.~.ar~Ts:.a,..~a.e.~+.:sm~ snag...~:...-:meevrs„v~nz.:.n+.~cnae~ ,ey,ear.>nm~.::.r_.a.,csa~•irn~r~ -~w 
Inlorn:atrun turns':¢d Or RCA ,I be!r.ved to CP DCtura'.f and 
rtluCle. Havaever, nA resflons,pdety r; 3SSut7!ed by RCA !or 
,t: u•X, nor for oay r.(r.~trr^mr; or p:rtcas or :?:Aer I~ghcs ci 
IMrd Lart.r «arch r:Wy resJ4 horn rts Esc. hu Isensn u 
gro:•led dy rrnpi:~,Uon a of^,erwtse unCr'r eoy putt^.t or 
pate^t rrShts ct RCA. 

Trodarao+els3 Rwt~U~rrsd'N'l 

anrcc(s) R:e +rraaoi+) 

Prinra.i in t1.S.A_1S'-75 
A53- t 5ba 
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General Data (cont'd) 

Mechanical: 

Tube Dimensions: 
Overall Iength   432.03 f 9.53 mm 
Reference fine to center of face   280.44 mm 
Neck Iery„th   151.59 t 4.78 mm 
At maid-match line: 

niegonal   666.57 ± 2.36 mm 
Hcx~izontal   571.78 f 2.36 mm 
Vertical   442.47 f 2.36 mm 

Minimum Screen pimensions (Pe'ojected): 
Diagonal .   626.St m:t•~ 
Horizontal     5?5.71 mm 
Vertical   395.78 mm 
Area   2032 sq cm 

Hulb Funnel Designation   JEDEC No.J663C 

bulb Panel Gesignption   JEDEC No.F667A 

Anode Bulb-Contact Designation   Recessed Smelt Cavity Cap 
IIEC 67.111.2, JEDEC No.Jt-21} 

f~trSa Designations  . JEDEC No,812.260 

+g Designation   JEDEC No.13C 

Pin Position Alignment   Pin No.4 Aligns Approx, with 
Anode i3uib Contact 

Deflection Yoke   RCA•X04422-J12 
or equivalent 

Operating Position, Preferred   Anode Bulb Contact an Top 
Gun Configuration   'Delve 

1M1reignt (Approx.!   20.0 kg 

lmgiosion Protection: 
Type   Rim Sands and Tenxion Sands 

b4aximum and Minimum fiatings, 

Abwlute-tYiaximum Yaluesb 

Unless o;heR~ise spec:f:ed, values are for each gun and voltage values 
are positive w:th respect to Cathode. 

Anode Voltac~  127.5 max. kV 
t 20 min. kV 

Anode Current, Long-Tartu Averarf ee   1000 max. }lA 
Grid-No.3 (rocusing eiearodel Voltage   6000 max- V 
Peak Grid-No.2 Voltay~. 
Including Video Signal Voltage   1000 mox. V 

~No.1 Voltage: 
egative bias value   400 max. V 

Negative operating cutoff value   2G0 rnax. V 
Positive bias v3rue   0 max. V 
Positive peafi value   2 max. V 

Heater Voltage (ac or dc):d 

Under oiler»ling cond~tiors  

Under standby mnditionse  
Heater-Cathode Voltage: 

Heater negot:ve with respect Lo Caihr~de: 
Dur,ng equipment warm-up period 
not exceeding 15 secor+.ds   450 max. V 
After equipment rearm-up period: 

OC component value   2~5 max, V 
Peak value   3:s0 r:kx. V 

Heater positive with respect to Cathodt3: 
CC mmponert v9iue  fl m~Y. V 
Peak value   2~J max. V 

~6.9 max. V 
5.7 min. V 
5.5 nvx. V 

Equipment Dcsir,.•t Ranges 
Unless otherwise ;peoifiad, values are for ea:fi gun and vOKage values 
ors positive with respect to cathode. 
for anode voltages of 25 RV 
Grid-No.3 iFocusing electroc!e1 ~(olwge   16.8% to 209e cf 

Anode voltage 

ANNEX 

,ML-TE , 

CRT75(02-U3 ~  O  __~. 

Gr9d•No.2 Vo;tags far Visual Extinction 
pf tJndeftected Fowssd Spot .... See Ct1TGrF D£S1GN CHART 

in Eigurt 1 

AL grid•:~}o.t wltage of -75 V   85 to 295 ~' 
At grid•rdo.1 valtaae of - I2`'i V   205 to S:iS =' 
At gr;dd~to.i voltage o`• -=1'tF, V   :f20 tc~7i30 V 

Maximum Ratio nf=iirid•f:o.2 Vohage, Highest 
Gun to Lowed-liva';n Any Tube (At grid-N~~.i 
spot cutoff voiWge of -t00 V }   ''.fill 

Heater Volta :d 
Under operatiny cGnCit:ens: 

IrlRten stsneby opanstion is not utilized   6.3 V 
6tlhi:n 5.tfl•V standby operation is utilizede . .   E.0 V 

Uncles-standby conditionse  5.0 V 

Grld•No.3 Current (Tatar}  * 15{[A 

Grid-No.?. Current   ~ 51•tA 

Grid-No.i Current  - t 5 ftA 

Ilit:rt. U Color 
To Produce tA+hite Light of  b550o K + 9300° FC t 

7 M.P.C.O. 27 M.P.C.D. 
CIE Coordinates: 

X  0.313 0.281 
Y  0.329 0.311 

Percentage of total anode current 
suppiisxi by oath beam leverage}: 

Red 34 23 9G 
Blue  28 35 76 
Green  36 42 96 

Ratio of cathode currents: 
Redlbtue: 

Minimum  1.G5 0.50 
Typical  1.22 J.67 
Maximum  1.55 0.90 

Red/cyeen: 
Minimum  0.75 0.40 
TypiGil  O.E8 0.56 
Maximum  1.05 0.70 

Bluelgrean: 
Minimum  0.5fl 0.60 
Typical  0.72 0.83 
Maximum  0.90 1.00 

Disp:a,ements, Measured at Center of Stxeen: 
Raster cantering dispiacetsien;: 

Horizontal 
Vertical  

Caterer distance berween tnt nlua team 
and the converged red ar~d grass. tsoarns 
Radial convergence dispia~ment 
excluding affects of dYramic 
convergence (each beamt  

Maximum Required Correction for 
Register (tnciuding effect of earth's 
rt~gretic field when using remmmer„sC 
compone:!ts; as Measured at tnv Center 
of the Screen in arty Direct+on   130 max. µm 

Automatic Degaussing Field (See ~Aagneuc 
Shield under General ~ons3daretiors}; 

Initial peak•to-pe~z v.s+ue   1500 min. At 
Quiescent peak-to-pea'.: value   2.0 max. At 

limiting Circ::it Values 
High•Valtage Cvcuits: 

Grid-No.3 arcuit resistance   7.5 rtax. rvti? 

Lore-Voltage Circuits: 
Effective grid•No.t -to-cathode• 
circuit resistance (each gun)   3.75 +nax. N::Y 

  i 1 ?. mm 
12 tun 

  t 5.3 mm 

i 8 mm 

• The mating socket, intruding its associated, physics:ry-attached 
hardware and circuitry. must not weigh mare thar, one-half 
kilogram. 

b The maximum ratir,5s in the tahult;ted data are established in do- 
cordanee with the fatiowing aafinaien of the Absolute•ldaxirtum 
Rating System for rating electron devices. 

2 
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Abwtute P,Aaximum ratings are limiting va;ucs of operating and 
environmental conditions app;iU~tsla to any electron d+~~ice of a 
specifis3d type as defined by its published data, arxf should not be 
exsxeded under the worst probable conditions. 
The device manufacturer chooses these values to ,Dravida atcepi-
able serviceability of the device, taksng na resoansi4ility for 
eGasprnent variations, environment variatirns, end the effects of 
dtarges in operating oanditions due to variations in devsce char-
acteristics. 
The equipment manufaC.urer should design sa that initially and 
chraug;5out life no Absaluce~Maximum value for the intend('-d 
service is exceeded ~=ith ary device under the worst probable op-
erating gstditionS wish aspect to supply vaitage variation, equip• 
moot oompanent variation, equipment oDntral adiustment, load 
variation, signal variation, environmental eanctitions, and varia-
tions in device characteristics. 

i 
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Figure 1 —Cutoff Design Chart 

3 

~ The short~terrn average anode current should stet limited by cir-
cuitsry to t5l}G microamperes. 

d For maximum ~thode life, it is retmmmended that tfte iseater 
supply bEF regulated. The series impedance to any s~tassis con• 
neaten in the do biasing circuit for the h9atar should 4e be-
tween tQ0 kiloh:;ts azct 7 (*Tegohm. The surge voltage across the 
heater must Ge limited +0 9.5 molts rms. 

a A!1 cth~r voii3ges norrrvity applied to the tuba must fie removed 
during st.:nd4y siperation. 

Register is defined as the relative position of the beam trios with 
respect to the associated ptsosphar-dot trios. 

f 
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X•Ractiation: 

This color picture tuba does not emit x-radiation 

attove the internatienalfy accepted dosage rate of 

U.5 mRlh if it is operated within the Absolute-

kiaxiittum Ratings. 

Therei`ore, precautions must tae exercised during 

servicing of TV receivers emplayinq this tub? to 

assure that the anode vaitag? acrd tither cube volt-

ages are adjusted to the recommended values s4 
that the Absolute-FAaximum Ratings will not bt: 

exceeded. 

This color picture tube incorporates integral x-racia-

tian shieldil~g and must 'cse rep':aced with a Lube of 

the satr:e type number ar on RCA recotttmend~~ re-

placemeru to assure continti~ci safety. 

intpfcsion s~rateciiort: 

This picture tijbt: employs integral irstplosian ¢ro-
tectien and must be repla;,sd V;fitit a tut>E of the 

same typz number or an RCA recommended re-

placxment to assure aantinued safety. 

Tube Handling: 

Picture tubes should be kept in the shipping twx or 

sirniiar protective container until just prior to instai-

lat,on, ytiear heavy protective ciattting, inducing 

gloves and io`ety gc~ies dvith side shiPtds, in areas 

containing unpacked and unprotected ,uses to prP-

vel-tt p;,ssible inury sra,~l flying 5lass in the event a 

tube breaks. l~andie the picturz tube with extreme 

case- Oa not strike, scratch or subject the tube ie 

more *ban moderate pressure. Particular care snoutd 

he taken to prevent damage to the seal area_ 
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A67-155X  

IC,/2n 
Scnx 

YOKE 29.11 ~l _~OIA. ''~' 
ALIGIIMENT 
Rl8 

_ ':1 

CdiTACT 
AREA OF L 
LXTERNAL l 
CONDUCTIVE ~ 4.32 

_ COATING 
(NOTE ]I 

eO MI ~ ~~~ 

—►+ t 

~~.
f 

BASE 
JEDEC No$12~2E0 
(NOTE 7. 

INTERNAL 
— RADIAL CONVERGING 

POI{ PIECES 

24.42 
ANODE Cdl'TACT 
3EOFC Noll -21 

~„~ tEC 67-IDd 

~ \~ ~ -/ 
\ 

~/~ f ' ~pu` 

970 
) ~~\1 

~.-

~ TRA.NSPARFNT 
fN5Ul A T fNG 
COATING 

~- 1NOTE 41 

►-sB1.al MAX. 

a]2 ou 
!NOTE 61 

1:2 t6 

f  ~ 

1 

—___ SiT.7N_t.3fi 
MOIOMATCH LINE ~~~~~ 4ii

_ 579.8] MAX. 
6.D.OF TENSION BAND 

 - 590.09 MAX. 
  ss7.a  

(NOTE 5) 

190 

CLEARANCE FOR ~ 4 MAX~ 8i~r 
TENSION BAND ~. 90 MAX. 

7~4n.77 A 
MiOTf 71 

/  24087 -+^I 

CLEARANCE fOR 
TENSIUN BAND CLIP 

Gimensio.^.s in rrlm unless otherwise shown 

Figure 9 — Dirnens9ona( Outline 

Nl~ ,M DCRFEN 
DIAGONAL 12681 
NORIIONTAL 517.11 
VERTICAL ]85.78 

} 
~ 04f 
L 

~ ̀ FyyTiycA ii
'bT l  r~ .f0`  F/p'

lAr ~ 7? 

~' +~.,~~ 

'yi?EOQTPBJ

O ~qr' 1 .~Oej~ Ch"~ 
F 

rE,k 4s 
r,NF 

rD~k ~ 

~~ 

LO[W OF SAGITTaL KFIGNT 
ST ATIUHS WNICK DEFINE THE 
PANEI. CONTOUR Nf AR TK£ 
SCREEN EDGE GEE PANEL 
CONTOUR TABLE) 

{40.00 Mw X. 
O.D. Of 
TENSION 
aAN05 b 

CRIMP SEALS 

182 T2 

{Lisle 1 —With tube deck inserted through flared and o4 reference 
line and neck funnal alntour gauge tJEDEC No.Gt72} 
and with tube seated in gauge, the reference fine is de-
termined by the intersection of the plane C-C' of the 
gauge with the glass funnal. 

kob —Socket for this base should not be rigidly mounted: it 
should have flexible tends and Fie allowed to move freely. 

k:Yte 3—The dralving :bows the size artd location of the contact 
area of the external conductive mating. '~ tTe actual area of 
this mating wit! ba greater than thaT of the mn;ac4 area so 
as to provide the required capacitance. External Conductive 
coating must be mnnetted to Chassis with multiple con-
tatts. 

hate 4— To dean this area, wipe only with soft, dry, tintless cloth. 

kola 5 —One of the four brackets may deviate 2 mm max. from the 
plane of the other three. 

4E0.32 MAX 
OA. Of 

iENSION aAND 

i 
t 

{{217 2 2.3E 
MOID-MATCK 1 

uNE 
t(O 

j

~ 

L 

j 

j 
i 

45].97 MAX. 

57.15 

` :ANNE X 
ML—Tx. 

CRT75/U2—U3 
— 14 — 

!~F'~F 

~~F9F~ Er~'l'E 

i 1 sF4 <7roF

<~ ,14~47 F j

h ~' 
~'s 

'JI 

A E9: 4.h 

t51.SA a 1 Ttl 

132.3) < 9.53 ---'--"'t 

LYL-n+caT 

Note 6 —The taterance of the mounting lug holes wiU accommo-
date mounting screws up to 9.5 mm in diameter when 
positioned on the hole centers. 

Non 7 —Ttse radius is to the outside of the glass at the mold-match 
line and is intended to define the shape of the required 
cutout for "push-through" cabinet designs. 

Note 8 — "X", "Y", and " 2" reference points are located on the 
outside surface of the faceplate at the intersection of 
the minimum pabtisiled screen with the minor, major, 
and diagonal axes, restxctivety. 

Plots 9 — fAaun:ing holes for d>:gaussing coils. 

Nate 70 —These din7enslons iol:eto the center of four, i9 mm square 
pad areas which may ise used for the yoke tr+ounting 
assembly supports. They era tocateLi or. the diagunel axes 
of the funnel (sea station 17 in Figure 121. 
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~i2i':~T~~,X 
ML. ~E - AE7-155X 

CRT ~f0~--03 
- 15 

Panel Contour 
Sagittal hei.ihts with reference Tc~ centerfaee at 
points 3.18 beyond edge of min. screen. 

Station No. 
1 (Pfinorl 
2 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 {Diagonal) 
13 
14 
15 
16 

X 17 
3 
19 
20 f Majorl 

Coordinates Sagittal 
Y Axis X Axis Hoifrht 

0 201.G7 17.91 
2 .40 200.96 18.21 
5o.sc za;',.s9 1 s.1 a 
76.20 200.20 10.73 

101.60 199.54 22.91 
127.00 1~8.ff.' 25.10 
152.40 1 ~7.F~4 29.11 
177.$0 1:?0.:'9 33.12 
203.20 194.87 X7.74 
228.6v 193.34 44.60 
242.32 132.38 45.10 
257.;35 183.95 48,34 
261.09 173.53 47.40 
202.46 152.40 44.32 
263.86 i 27.00 41.15 
265.00 101.60 38.53 
265.89 76.2() 30.50 
266.52 50.80 35.05 
266.90 25.40 :14.10 
267.03 0 33.86 

,. oo . o as 

L 
75N 

4-tS ~7711N iV! 

Figure 10 -Detail of Haunting l.ug 

TCN:IUN d .ND -, 
1,1

SEAL ltNE ----~, 

MOUNTtNO IUG --. 

~/ 
FtA7C 

r3a so: z.sn 
JJ _"~ ~ (NOTE 5) 

~o~oo T '1_ 
L ~~

MOLD MATCH LINE 

t 
t 

t6ltQLES 
fl19'rE Bi ̂ ~ 

t 

14,73 
7.61 

6.0! 

1G 
r-~14 MIN. 

General Considerations 

Magnetic Shield 
The Af;7.155X is provided with an internal magnetic shield. 
In order to be effective, the shield and the shadow-mask 

~ ~•s2rrbly should b~ thoroughly degaussed in the presence 
of the vertipl oomporent of the e;;rth's maagnetic field. 
This initial degaussing shoe.~id be performed with the tube 
rnaunte~~ in the TV receiver. The treatment will correct jar 
localized areas of misrcgister resulting from magnetizaLon 
of the metal shield and other tutee parts. The vertical com-
ponert of the earth's field is e:;sentially Constant :vith any 
receiver's orieniotion and the degaussing wit{ compensate 
for this field also. 

After the initial deguassing, automatic degaussing may be 
accomplished by t~rro tails mounted on ihp sides of the 
funnel an,i wired ?o produce a horizontal, cress•axial de-
gaussing field. For proper degaussing, an ~itial value of 
1500 peak~to-peak ampere-turns feauiva!ent to an mmf of 
375 ampere-turns in eadt coil) ;s required. Aft>r re.fucing 
to 40 peak-tC•Feak ampere-turns fan mmf of 10 ampere-
turnsl or less the degaussing current may be turned off. 

7 

z 
(NOTE ti) 

~. -------
SCNErk fGGf 
IvtlosEc7eo) 

Oitnensions in mm unEess otherwise noted. 

Figure 11 -Detail of Pane{ 

I 
4zss 

Under na circumstanoe should a;uiascent ac field from the 
dec,~ussing coils exceed 2.0 peak-to•peak ampere•turns. Rec-
tangular holes are provided in the rim band to facilitate 
mounting of the automatic degaussing coils. 

8033@: 
The A6~ -155X utilizes a base in which rtes wire leatis lie in 

grooves in the base with ridges between each lead. These 

ridges provide protection #or the leads and give longer leak-

age paths. Contact io the leads should be made with a sacker 

having leaf -spring comacts which tau~'t only the outside 

surface of the leads. 

l~rauntir+.g 
Integral moer7ting lugs are provided to facilitate mounting 

the Afi7-155X in the receiver. if the integral mounting system 

is accessible :n the receivEr it is recommended that it be 
Connected to the receiver chassis through one cf the mount-
ing lu-;s. If the chassis is not at earth potential the connection 
should b made through a ~:urrent limiting resistor (t b1S2►. 

The color receiver mounting system sllouid incorporate suf-
ficient Cushioning sF,7 that under normal Conditions of ship-
rr>e:~t or handling an impact force of more than 35g is never 

aYpi:ed to the picture tube. 

The ca►or receiver mounting system should incorporate suj 
ficient cushionin3 sa that ur;~.ier normal conditions of ship-
ment cr harldiing an impar,; force of mere than 35 g is never 
applied to the picture tube. 

l.ontact to the external ~ronductive coating should be made 
by multiple fingers to prevent pOssibl~ dart7age to the tube 
from localized overheating duet to poer contact. 
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FiAigtlt 
AtJDYe Ah jnf 1)tag. tL11hIIr 

Ref. prltis 1~zis his 
Statioh Line 0~ 700 200 900 "So033't7" x,00 450 500 600 Tt'~ P00 900

Sna! Edye 170.08 2&3.3E 2£3'1.15 258.96 32G.29s37.52 3'12.22 297.46 277.57 249A2 231.34 221.si4 218.54 

Mold Uaich 167.79 28.69 287.4E 299.29 320.62 331.85 322.55 297.79 277.94 249.x:+ 231.67 221.97 218.87 

8 ~ Line 166.42 283.62 287,4'7 299.21 320.55 331,77 322.45 297.fi~3 277.83 249.28 231.60 221.89 21$.80 

158.75 279.55 283.26 294.¢2 315.72 '326.75 317.fr0 292.9E 273.25 244.9u 2?7.41 217.81 7.14,13 

Z 151.02 275.49 279.07 290.20 3?0.31 3"10.93 311.$4 287.68 268.27 240. .4t 223.14 213.69 ?10.07 
3 143.41 271.42 214.75 285.12 30:1.33 313.69 304.85 231.38 262.5E 235.52 27 s.72 209.52 206.fi0 
4 135.74 267.36 270.21 279.10 295.17 31)3.63 295.313 273.15 255.35 229.82 214.00 205.31 202.54 

5 128.37 263.30 265.58 272.64 28Fi.45 292.18 284.Q5 263.91 247.42 223.75 209.09 201,04 198.48 
6 120.42 258.67 260.3.4 2c5.71 275.31 240.39 273.25 254.25 ?3~1.fl1 217.12 203.56 196.11 193.75 
7 112.80 252.10 253.37 257.33 264.43 2c8.25 261.67 244.20 230.17 210.01 197.51 190.64 288.49 

3 105.18 244.14 245.06 247.93 253.11 255.83 249.73 233.53 220.52 207.85 190.27 SE3.95 18'.91 
3 97.5b 234.44 235.13 237.24 241.07 243.08 237.39 222.28 210.13 192.74 187.91 173.00 174.12 

10 $9.94 ?22.E9 223.39 225.02 227.97 229.57 224.21 210.06 198.73 182.45 172.34 166.A,p 165.0 
l i 82.32 209.65 210.06 217.3.3 213.61 21a.8t 209.91 795.85 1$o.3t3 771.35 162.0s 756.92 155.30 

12 74.70 t94.5u 194.87 195.56 197.6.5 198.60 19a.11 182.24 172.5<7 158.75 150.19 1-5.52 144.02 

13 &7.08 178.55 178.79 1 "19.53 780.85 101.56 177.A7 266.62 15?.94 145.44 137.68 2 33.43 7 32.03 
14 59.46 761.19 267.37 1&1.90 762.86 163.37 159.74 150.11 143.;;9 137.32 124.43 t2^,.f,5 119.46 

15 51.84 t42.?9 142.39 742.75 143.37 t<3.74 740.67 132.51 125.93 7'16.54 710.69 107.49 106.x8 
16 44.22 116.94 116.94 715.94 116 a4 716 p4 114.96 509.70 105.49 99.42 95.65 33.60 92.94 
17 ̀  39.12 51.24 
R:;und 36.32 79.0'7 79.07 75.07 79.07 79.07 79.07 79 A7 79.07 79A7 79.07 79.07 79.07 

'See footnote 10 on ~ayc 6. 

F~e 12 - S~ie Sulb Goriour Uimanaions 

Color Purity and Convergence Adjustments 

The setup procedure for the r:61~t 55X =vitFr the X442? -112 
yoke is similar to that used for SUr~ types. .~fter degaus irg 
tt;e tube, the- convergence at the center of the screen 

si~ould be adjusted by means of the staticr;Tdia;-convergence 

gntrols and try adjustment of the iateral•crorv~rging devicx. 
1F;i;h the red beam on 3ftd the yoke p;,iied hack :,s gar as 

p~ssibie, the purifying rr.Ygnei should be adjusted until Lt:e 
r?tl area is centered on the saaen. 5tlde ti:F de;lacting yoke 
zxially on its :upporis to produ:e the most u;tiform red 

R ;.~(^:;,lure Tude Divisior;(F9arrisOn, IvJ 07028 

field. The blue field and the green field should no~v be 

checked separately for color puny. A compromise in 3d-

justmem settirvgs may be necessary to give the best red, 

blue, and green field purity. Center convergence should be 

checked bolero ants attar each purity adjustment. 

The dynamic xm~ergenoe is than adjusted to give ocn-

vergence on the horizontal and vertical axis. With this 
RCA tube-yoke oc-,rTTb~natian, no adci;tionai ad}u~trtcent is 

required for corner s~onvergence, 
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■ Seif-Converging System 

~ Pres:isian in-Line Electron Gun ~sseri~bi°,r --
Horizontal in-Line, Triple-Beam, 
Bipotential Gun ir:c7or~orating Unitizeai Grids 

■ PST (Precision Static TQroid! Yore — 
Precision Waund, 3 fine-t=acos Type "{nk~ 
with Low irnpes3an~ — 
Ideal for Solid-state Deflection Circuits 

■ (ntegrai Tube GoFnponents —
Yoice anc9 Other ?Vecic Components 
Mounted and PresQt at i✓actory 

a 

e 

t~uic!k-Heat ~athociws 

internal tviagnetic Shield 

Line Screen —
MinirYtize✓ Vertical €~?gister Sensitivity 

IVloire l~~inimizec3 for 625 T"J-Line S~'stt<r;1s 

Short Overall Length -- 4Q1 mm 
~ticta,~s improved Cabinet Styling 

Banded-'I'y~ i rrtpiosi+~n Protection —
i=or "Posh-Tlerr3~gh" Cabinet Designs 

integral F"1s~!snting Lugs 

Videacolor A67-610X is a l t ro Color Picture Tube Assern-
b1y consisting of a precision in-line color picirsre tutee, a 
Precision Static Taroid {PST) self-con~lerging yore syst~~rn, 
and a permanent magnet purity and stab+, cnrvsrger:cP de-
vice. The picture tube incorporates an interne! magnetic 
shield and girictc-heat cathodes. The quick-heat cathode de-
sign provides a typical wa=r:rup time of 7.5 seeon=1s tc tiro- 
duce 5t3 per cent of sta'ZiNzed emission current °when oper-

ated at nominal heater voltage from a source i;:ipeclance of 
1 ohm. 

The A61-6tOX t too precision in-line color picture tuFx~ 
assembly features a tower deflection pox~er requirement 
than xny commercial 110o color picture tutee system of the 
samesize. it maintains most of the inherently Seif-COn;rerging 
features of the JQo precision in-line system. Additional con-
vergance %orrection is accomplished ty an int~rat quadru-
pole yoke winding excited vy the veriicat drive. Sirnale cir-
cuitry provided within the y°eke housing teas only firm con-
trols, preset at the factory. 

The PST yoke system in com3ination with the horizontal 
in-tine electron gun provides the precision arrangement re-
quired io achieve inherent sell-converc~.nce. Simple pe.*-

manent-magretdevic2sare used to accomplish static conver-
genre and purity. 

The yoke and other neck components ale preassemhled ors 
tt:e tune and facto, y prer.~t for optimum pprf:,rntancE. The 
precision in-line tube assembly can norn:atly by instal'Pxi fi r: 

the re~~ei:per by the mane#aciurer or #field ser-~icernan ,'titn-

out making any convergence or purity ad;ustmeris—saving 
instailat'son aruj adjustment costs. The integral tube-c:ampo-
nent construction provides reliable and sta'illE yonvresnce. 
purity, ar<d white uniformiry performani:e tt:rc_~ghout tube 
life. 

Picture Tube Dat4 
Etewirir:al: 
Heater: 

Vo'tage 
Curren£ 

t=ocusinc~ tJlethod 
>=r1::us Lens 
Conver~r~ce PAethcx: 
Deflection ~+lethod 
Deflec<io;t ,gnyi;:.s (Approx.): 

Diagonal 
Horizontat 
Vertical 

3~'~~..~ ~'"~ +~ ~. Irr~-r.,~~`~:i
r~w."a ~`d~ro'c~-rs+.,. ~'le+~s~-~•x ~.':c:~e s.-~`s~ 

_~ -?~?~L ..`~~ t~.,~_~.,,3~~i~u... ;t.. ,-~~..m~: ~'o a~~»~:~axs. ~,.~~rs~'ut~' 4=~:.a 

f.3 V 
700 mA 

E lecirosta ~ is 
Bipoter..tiat 

Magnetic {Preset; 
btl::gne:ic 

1 9 Cr deg 
97 deg 
?7 deg 



Ar7-~ ~G'X  

- :i2 

Picture 'tube [~at:t ~Cont'd) 

Direct tnterelecirode Capacitance (ftpprox.): 
Grid No.1 to sit other electro;~es i 1.4 
Grid No.3 to ale oihpr el;actrodPs 5.6 
Crean catho%ir. to a!! other ele~czrodes 6.7 
Red or blue cathode to a!1 other 
electrodes 5.5 

(;~,p.~citnnce i3ervveen Anode anti 
External Conductive Coating 2500 max. 

2000 min. 

pF 
pF 
pF 

PF 

pF 
pF 

fig Distance 8etvraen FRetal hardware 
and External Conductive Coating ~ 50 MS2 

t7atical: 
Faceplate: 

Ligl-it transrn'sssion at cenf_er ?,1p,:rox.) 51°6 
Surfiace Polished 

Screen: 
Phosphor, rare-earth (red) sulfide fbiue &green) P22 

PersistE:ice 
~ Array 

Spacing hetveen corresponding 
points on line trios (Approx.) 

FAechanical: 
'Tube Dimensions: 

Medium-Shore 
Vertical Line Trios 

0.826 mm 

Overall length 400.84~6.35mm 
At rnold-match line: 

Diagonal 666.67 t 2.36 mm 
horizontal 571.78f2.36mm 
Vertical . 442.47 f 2.36 rtrm 

Minimum Screen Dirnensi0rs (Projected}: 
Diagonal 
horizontal 
Vertical 
Area 

Bulb Punnet Designation 
@u'b Panel Designation 

625.31 rim 
527.7 i mm 
395.78 mm 
2032 s~ cm 

JEDEC No.J6r~C 
JEDEf, Nu.F667A 

Anode fi~=1b fontaot Designation Rece::sea Smal; Ga':~ity 
Cap (IEC 67-11l-2, JEDcC No.J;-2i) 

Base Designationa JEDEC No.Bi2-260 

sn Position Alignment Pin No.1 Alig.~:s Approx. with 
Anode Bulb Correct 

operating Position, Preferred Anode bulb Contact on Top 

G+~n Configuration horizontal In-Line 

4:'aight (Approx.) 20.5 kg 

Iri~plosiort PrGt~tion: 

i ypP Rim Sands and Tension 8an~,s 

i!~4a.r~~tum and Minimum Ratings, 
Absolute•PJlaximum Values:b 
Unless otherwise specified, voltage values are positive with 
respect to mid No.i. 

Anode Vo:ta~ 

Antds Current, Long-Term Averagec 
Grid-No.3 f Focusing etMtrode) Voltage 
Peak Grid•No.2 Voltage 
Cathode Volleys: 

PositivA bias value 
f sitive op<_raiing cutoff value 
New?five bias uaiue 
Pl~,~ii~re peak value 

i~;~ter Voltage tAC or DC}d,e 

27.5 
20 

1000 
6000 
toQO 

max. 
min. 
max. 
max. 
rtt2x. 

400 max. 
200 max. 

0 max. 
2 max. 

6.9 max. 
5.7 min. 

kV 
kV 

kA 
V 
V 

~/ 
v 
`J 
l' 
'~! 
R° 

Fi?aier-Cathode Voltage: 
hater nenative with resf,tct to cathode: 

During eyuipmeni warm•up period 
not exr:reding 15 ser:rnris 
After ecZuipinent warm-up period: 

Peak value 
In service mode 

heater p:~sitive with respect to cathode: 
DC compor,2nt va?ue 
Peak uaiue 

450 

21J 0 
7();~ 

300 

0 
200 

max. V 

max. v 
rSli]::. ~r~ 

rrax. 1,' 

max. V 
max. V 

Typi,^al D:xig~~ Values: 
Unless otherwise spEcifled, voltage vah.res are positive ~~ith 
respect to gr'sd No.l . 
For anode vc;lt.:ge of 25 kV 

Grid-No.3 tFacusing electrode) Voitaga 16.8°/a to 2U°~ of 
Anode voltage 

Grid-No.2 Voltage for Visual Extinction 
of Undeflected focused Spot See CUTOFF OESIGt~ 

CHAP,T in Fiyure 2 
335 to 670 V 
425 to 820 V 
510 to 975 V 

At catl7oda voltage of 12a V 
At cathode voltage of 150 V 
At cathode voltage of 'i 75 V 

Maximurn Ratio of Cathude 
Voltages, Highest Gun to 
Lowest Gun with Cathode 
Voltage Ad;usted for 
Spot Cutoff 
heater Voltaged•e 
Grid-PJ~,3 Current 
Grid-'Vo.2 Current 
Grid-No.1 Curr~ni 

To Produce Wh'ste Light of 

C!E Coordinates: 
X 
Y 

Percentage of total anode 
current supplied by each 
beam (average}: 

Red 
Blue 
Crean 

4atio of cathed~ currents: 
Red;biue: 

Min~mur:~ 
Typical 
Maximum 

Rem,/grec n 
Minimum 
Typical 
Maxir;ucn 

B luelgrecn 
Minimum 
Typical 
Wlaximum 

Raster Cen€erin fJ''iepiaCd!t'.ent, 

A4easur~zd at Center of Screen: 
Horizonte! 
Vertical 

Limiting Circ+.eit Values: 
High-~Jcltag,: circuits: 

Grid-No.3 circuit resistance 
Lo:+e-Voltage Circuits: 

Effective grid•No.1-to-caihod2-
ciGcuit resistan:.a 

1.5J 
6.3 V 

~1v~A 
t 5 ~:A 
t5µ 

11lum. D Color 
65500 K + X3000 l< + 
7 M.P.C.D. 27 M.P.C.U. 

0.313 0.2$1 
0.329 0.311 

34 
28 
38 

1.05 
1.22 
1.55 

0.75 
0.$s 
1.05 

0.50 
0.72 
0.90 

23 
35 
42 

0.50 
0.67 
0.90 

t7.~r{) 

o.5s 
0.70 

0.60 
0.83 
1.00 

°4, 
°~ 

9~ 

~? J r~i^ 
fS.Q iTitT1 

7.5 n:ax. MS? 

0.75 max. Mr'. 

L 



©efiec~ial3 Yoke ili=t3 

Horizontal Section:f 
inductance at 1 V rms and 1 kHz 
ficsistance at 25° C 
Ty~icat opLratior with edge to edge 
scan at 25 kV: 

Peak•to•peak deflection current 
Stored energy 

Vertical Ser:tion, Including 
~uadrupri`• Cojl Circuit:9 

Inductance at 1 V rms and 1 kt3z 
Resistance at 25n C: 

AL vertical current == 0 A do 
At vertical current = 1.55 A do 

Typical operation with edge-to-erign. 
scan at 25 kV: 

Peak-to-peak deflection current 
Raster Pincushion Distortion:h 

East/West 
NorthlSeuth 

Maximum Ratings, Absolute "Jlaximum Vali:as:b 
Peak Pulse Voltage Acros<< 
Horizontal Coils at 15,025 Hz 
for a h9aximurn Pulse f?uraticn of 12.5 ~:s 700 max. V 
Peak Pulsp Voltage Between Horizontal 
an:! Vertical or Quad~uooly Ceiis 
at 15,525 Nz for a h.~aximum 
Pulse Duration of 12.5 ~s. 700 max. V 
The horizontal and vertical rcls :~r :;irririts stieuld be int~t-

connected so that the At,sclute-'•':aximum peak poise voltage 
between the horizontal and vertical colts js not exce*;fed. 

a 

b 

4.28 ~. 5% mN 
0.36 ± ?p SZ 

12.0 A 
5.1 mJ 

3.2 f 5°,» rr H 

4.$ ± 1(Y~ n 
3.0 t 1 C96 

3.1 A 

9.0°r~ 
8.5°% 

The mating sacker, inc'udi:~g its associated, physically-art:sch~d 
harCwnre and cirrwtry, mutt not weigh ^..:ore than ane-halo xi!vti 
gram. 

The maximum ravings in the tabuiatc4 data era establist•:ed in 
accordance with the failcv,r!no rSeiinition o. zhe bwlute "~►axi-
mum Rating System fzx rating electron crevices. 

Absolute-!Slaxirnum ratios are limitino valur5 0# ny~erating an-? 
envi:onn!eni2l conoit.ens appi+ca~aie :o any electron dsa~ce of a 
specified tyfie as defined oy ire published data, a:3^ shcuid nit 
be e-.seeded unifier the n'orst proilabie condit!ons. 

The Cevice manufacture, chooses ;hPsa values to a: cv!:Ir axept 
able servicrabiiity of the d.v,ce., taking np *esoons:Li!iry ic• 
ea~!iprr±ert vanauons, errrironmeut VaCSofIORS. J+?d the e'f.:ca of 
chsnges in operating rondit,ons oue :o variations in device ch.tr-
aGe'iSI i _s, 

The eG~riprmnt manufact::rer shuuira dexign so ty.ar initially and 
throughout life no Pbsniute-1\1ax!m~:m value for iF.e it terla@d 
senric:e is exceeded with any drvi:e under thr ntorst prohabie 
operating condition; with teepee[ zo SupQty •-~oitaga var,;:ticn, 
eGU7pmcnt CampOneni varlallt`n. Bq tl:6mC'f :t COnLfOI 2:7juStr!1C nt, 
load variation, s!gnal variation, 2nvleonmental mndiuons, and 
variations in ti^vice characteristic. 

e Th•e short-term average a;tode rurrent sh.ouid be tirrmitrtd by cir-
cuitry of 75.?0 microamperes. 

~~~EX 
~fT,-TE 

CP.TiS/J2-03 
-33-

viRncAt ~ / 
GR!VE !' 

U 

NOR!ZOkTAI 
OR[VE 

cans t ►Sean 

826 pF 

z 
15 

N0~'12UNT~L SECTION 

~-- ~~ 
11

GUAGRU?+7tE CONS 

A~7 -~ 11~. 

12 vE—' —~~I 

cobs ~l~ t 4? is ~ 
'---z 

13 s6 t,15 
P~NCUSti!{7N 

1t CURRcC7dCN 
~.~ CIRlru!T 

471: 

t4~ 
*sluccn G!rGie fu46o2. 
•vERMAti!UM G!ODE tN27C. 

l( F 
1 
lE 

VERTIChi.  ;ECTlOry 

t+213-i9~4R1 

Figure i —.Circuit of the Deflection Yrke 

For mazilrum cathode fife, it is recommended that the fearer 
supply be regulated. The series impedance to zny chas:!s con-

nection in tt;e c:~, biaslnp circuit tar the haaz_r should be t~:we°n 
130 ki'ah.ms anti 1 meg.~hm. T, he surge voltage across she hater 
must be !imitati to 9.5 ~clts mr:. 

e Although the tug in..oriynrates a "quick heat" design, a caster 
turn-on can be acccmyoi'uFred w-ith "ira?ant on" operatir.~,:. If 
"instari cn" operation ,s utilised, the Rtaciute.~1aximum heat-
er va!tage under stand'oy canditiGns +s 5 ~ volts. ThA Typ;ai 
pesinn heater voltages for "instant on" operazion ar,;: 6.r volts 
under o~,erating ccnrnrors anti 5.0 volts under star!dt:v c~~ntii-
tions. A!1 other vott~~es ncrmaity appi;ed :a cne tube must be 
reroved during standby operation. 

f pleasured betv;~een zermi.^.ais 5 ana 15. 

4 6rlecsur2d berrvr*en terminals ~ and 14with termrnals i. 17 ,and 13 
~o+tnect~ti together. The •.ertiea! settle_ of the yoke inciud:s the 
quadrut~oie col! circuit with nanlMear eieemants. Therefore, the 
verti~ai rierlr;ctien ti+cuii sheuid emoioy suitable circuit tech-
nigt55 wch aS current f~edtY3CK to ens;: re !:oat tf.e srr,a:t non 
linear imperi~:r.ce of the Quadrupole coil does not distort the 
def:ectirn current waveform. 

pleasured in axordxn;:e wit:; tEC Rec~mr!tendation — Publi-
cation f07-19v;0 — Rec;jmmc"~ed 1,'ethWs of USersurem.:nt on 
Receivers for Television BrGaC~ast Tra^emissions. 

h 
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HEATER VO LTACsf. R b.3 V 
1NCUE•-TO-GRP7 Na.' VOLTAGE ~ zfr kV 
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Figure 2 - Cutoff ayn GFtart 

rtes for Dimef~.arna! at.Ktins 

zao 

,ote 1 -Socket for tttis base s#eoulri not be rigidly mou;rted: it 

should have flexitJlo le,~ds and be ailow~d to move frecJly. 

Na°a 2 - TM drawing shows tyre size and iocat;o , of the c::ntact 

area of the external card:t.ti~a ceiling. The actu::l Brea of 

this coating wi!! be greater than that of the cr>=tt?tci area 

so as to provide the required e~paeetance. Ext~mai con-
ductiw caaiing must 5e rnnnected to chassis wif:i nwltipte 
contacts. 

Nate 3 - To clean this area, Yripe aniy with soft, dry, tintless cloth. 

Rote 4 - "X", "Y", and "Z" referents points era located Dn the 
outside ~urfate ai the faceplate at the interseetion cr ih€ 

minimum publishxi st'rs::n with the minor, major, anC 

r3i.ayonal axes, respective#y. 

Rote 5 - Th.: tolerance of the mounting lug tsale.^s gill accommarlaty, 

rrwuntirg straws up to 9.5 mrir in d+ameter when portioned 
on the hole centers-

Note 5 - One of four brackets may deviate 2 mm max- frv:'re tt:e 

plane of the other three. 

Note -  -The rsd.us is to the ou.side rf the glass at ttee mnb~-rrsatch 

line and is intended to define if:s shape at ttie rerauirf~d 
cutout for "push-thra}gh" cabinet designs. 

' ~ts f: - mounting hoiec far d~}aussif~g coils 4 .73 mmx 5.C'S mm. 
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Fsgure~, - Tyn6:oa1 L3r:vf: Characteristics, 

Cath.~tte-i?ri'<e Set•vite 

Easing S~eification !£JEC i~ic.t3[? 

Pin 

Pin 

Pin 

i'in 

Pin 

Pirr 
Pin 

1: firid Na.~ 
3° Cathode of flue Gun 
a: tic 
s: ivc 
S: Pieter 

7: t•Itiater 
$: Cathcxie of Rsd G:Jn 

Pin 9: 
Pin 70: 
Pin li: 

Pin t,'3; 
Pin S3- 
Cap: 

C: 

Griq ;rio.i 

Grid Ala.2 
NC 

p
Cathe~N of Green Gun 
1Y~ 

Anccis :Grid rdo.4, Scroen, Collector t 
External Candcxrtivf; roaring 

Figure 4 -•- Br~:t+~rTt 1~:era cf Sase 
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Difnensions in mm unless oTherwise noted 

Figure 5 - Dimensiottai Qutiine 

5 



asp-s~Qx 

hPOLE CONY LR^, ENCE MAGNET 

~--5-?OLE CONVEP, .ErKE MAGl,:ET 

PURIT't MAGNET 

Term. i : Fin Correction 
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Term. 3: IC 
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ADJUSTS VERTICAL I 
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ADJUSTS VERTICAL ~ ~ ~ 
LINES A? TOP  

Tarr,. 6: fC 
Term. 7: NC 
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Figure 6 — Yo#:e and ?►'t~s~nting Detail ~itovairsy Tr~rr+tit,al Conn~t;ons and Canver~nca Cor~tru# Ad;~:stmurts 

~,nvergen:,e and Purity 

The slight correction required for. static convergence ar•+d 
color purity in the precision indite system is supplial by 
ihret: pairs of permanent magnets in one assem5iy w#7;ch is 

mounted on the tuba and preset ai the factory for optimum 
performance. Earium-ferrite magnets with a permeability of 
apcxoximately 1 are used to avoid interaction betrJeen the 
devices and the deflection yoke. Y'Jith the line screen struc-
ture, only a horizontal purity shift is required, This is accom• 
plishPd by varying tha magnetic strength in cite pair of 
magnets nearest the base to produce a vertical field. T#ra 
other r~;o pairs of magnets are used for static: convergence, 
z four-pole maynat as stlo4vn in Figure 7 tihe pair r,~are5i the 
yoke} to rnova the JutS'rde beasTts fgt?a!iy in opposite direct-
ions and asix-pole magnet as shotivn in Figure 8 (the mi(iiate 
pair) to move the outside beams equal! ~ i t  the satn~~ dir-
ection. in Loth the four-pcie and six-pole devices the #told 
in the center is zero so the center beam is unaffects~d. Thaw 
de~oices are used to can;:erge i#ry orientation of t#le os<~std~ 
beam_, to the center #yam at t#;e center of the screen with 
sLi:srr, ,tially no motion of the ;.enter beam and without the 
wits of magnetic pieces in the gin. Thus, the beams are con-

verged vsilh practically nc: interacti:~n and a sninin;um 

amount of bending the bLarTls; tf;erefore, there is very little 

distortion in the shade vi the. inr?ividt,ai beams. 

(,onVefl~enCe of thµ titre$ bt'.a"t?S C~Ut;r tale P-nttr~ SCta£sl t5 

accnn~plishsd by ti? positioning cf the yoke with aspect 
to th+~ beams and t 21 application of vertical-frequency cc}rTec-
tion current ihrouuh a quadrupole wirxiing on the yo#:e. The 
yoke is adjusted and secured in its optimum positiL~n in the 

tube factory, The quadrupole coils on the yoke are drivs.~rl 

by a smolt circuit inc!ud:,d in the vertical se:.tiorl of the 

def#~:tien yoke. This circuit is internally connected in series 

with the vertical def!~~ction coils and forms an integral part 

of the self-cenvererence system. The ~.+.~o controls provides 

are adjusted at t#l~ same tune the mechanical position of 

the yoke is established. The convergence action of these 
cariro!s is sha+an in Figs: re $. One eontrol adjusts ti'le two 
outside bums in a hlrizanta! direction to convergr_ the ver-
tu.;! cro>shatch likes in the upper half of the raster. The 
at!-ter ca+~tU~oi pE:rf.~nns a similar function irl the lower hair 
of the raster. The=..e controls are !ocatad in an accessihlc 

axitior., as shovm in F<gsJr€~ e, for raadjustm?nt in the re-
ceiver as required for o;,timum performance. 
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Figure 8 — Eeam tYiorion Prnc9uced by the Six~i•'al~ 
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Figure S — Convergence Action Accomplist►ed by 
Adjustment of Qua:frupole Coil Current 
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Figure ?0 — Relatsve Placement of Typical i?>rgaussing Coil 

f~"t,':rgnetic shield rsnd ~er~~ussing 
1"he AFi7-6?taX is provided with an internal mzgnptic shield. 

In txder to be effs~ctive, the st:i?!d and the shadc,~v•n:ask 

assemble ~houid to tt:oraug:~ly der~ussed in the preserr.e 

of the vertical component of the earth's magnetic field. 

This initia) dc~aussin, shautd be p¢rformeci with t;;~~ ;u he 
mounted in the 7V recFiver. The treatrllEnt will correc.: #~ 
localized areas of misr~ister resin±irg from magnetization 
of thz metal shield and ether tu5e parts. ;'r?~ vertical com-
ponent of the earth's fiFl;: is ~;scntiati,~ constYnt :vitit any 
recziver's urientaticn and t!~le dcgr~ssing K:i;! colrrper•„ate 
fur illis field also. 

After the inii:aE d~>;ssing, automatic degaussing ma~~ be 
acccrnl;►ish;.d~d gay Tvo calls mounted an the top a:xi ho:.em 
of the funnel, as shown in Figure 73, ar:d connected :u pro- 
duce a vertical, c<•os:~riat de~2ussing field. For o.=o,~~r 6e-
gau:sing, an initial va!a:e of t2C~ p~~K-to-peak ampere-t!:rrs 
{equivaler;t to an mmf of ~tkJ ampere-tarns in ~arh coil) is 
required. The degal+ssin•3 circuit must grac:ualiy reduce .his 
mrrf to a quiesc,:ni lt;~~el rat excf;eding 2.~ p;ak-t:;-~?: 
amore turns. For optimum performance, :he d'r~.issing 
cal?; should a+way_ ~e connerieci to a very Berra suurce inl-

o~ance to the tror:zo~tal fre~L:etrcy. Pe^tangular ho!t~ are 
provided in the cim rands to facilitate mounGrg ~f lire auto- 
ma:ic d~aussing coils. 

7 
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WARF~lt';£~ 
X-F;adiatiatt: 
Tt;is t;olor picture tube does not emit x-radiation above the 
internationally accepted dosage rate of O.b mR/h if it is 
operated within the Absolute-Maximum Ratings. 

lrnl:ios'son Protection: 
This picture tube employs integral implosion protection artd 
must be replace-ci with a cube of the same type number or a 
recommended replacement to assure caritinueci safety. 

Shod: Flazard: 
The high voltage at which the tube is operated may be very 
dangerous. Design of the T`J receiver should include sa#e-
gtaards to prevent the user from coming in contact with the 
high volta~~e. Extreme care should be taE<en in the servicing 
or adjustment of any high-vo4tage circuit. 

Caution n-lust be exercised during the replacement or~ set 
nc of the picture tube since a residual electrical charge 

nay be contained on the high-voltage capat:itor formed try 
the external and internal carxlurtive craatings of the picture 
tube funnel. To remove any undesirable rc.~sidua! high-voltage 
charges from tt,e picture tube, "bleed-off" the charge by 
shorting the. anode catitact button, located in the funnel of 
the picture tuFre, to the external conductive coating before 
handling the tube. Discharging the high voltage to isolated 

ti ~-p . , t , 
C~~.
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meta! parts such as cabinets ar;d control brackets may pro-
duce ashock hazard. 

Tuts l-fanclling: 
Picture tubes sl7auld b.: 4~a~t in thrt shipping box ar similar 
protective container until just prior to installation. Wear 
heauy protective clothing, including glovesand safety goggles 
with side shielus, in areas containing unpacked and uncro-
tected tubes to prevent passible injury from flying glass in 
the event a tube breaks, Piandie tl~e picture tube vtiti~ ex-

treme care. Go trot stake, scratch or subject- the tube to 
rttore than mod4rate pressure. Particular care should be 
taken to prevent damage to the sea! area. To maintain the 
preset adjustn-~ents of the neck components, the assembly 
is shipped tti•ith a protecYsve cover over these components. 
The cover shot_:Id be left on the assembly until it is mounted 
in the receiver. The picture tube assembly should never be 

handled by the n+~ck, yokeor outer components. The mount-
ing lugs or mounting holes in the implosion protection 
hardware may be used to aid in ih¢ installation of the tube 
assembly in the cabinet. 

The eauipm+ant manufacturer shoclld provide a vYarning lab;:l 
in an a;~prapr2ate position ar: the equipment to advise tha 
serviceman of all safety precautinru. 

tntorra9ror; fum~stxG by VIDEOCOtC't1 is OEl~ertG to tee ac~u+sta arw 
rei,ahie. rtewe~ar- no responsrC~lrty rs 33sumeG by ViGEi:3tCa~CA !ar 
rts use, nor far a:+.y ~r.!rmganents ar patents ar ether rr,•~ts ut 
M~7G per"•U:3 wr•reh may roSWt .`tom RS uSt. 4C i!Cen38 r3 ;7riniC6 
by tmpl~ca:~on or ottrerwise unGCr any patent cr patent riQhis or 
vEDEOCaIOR. 

i 
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Qivisicn 

color i~icture Tube Asser~nbly 

A67-611 X 

i10° Deflection ~ 29mm Neck - 67 cm Diagonal 
Precision I n-Line polar Picture 'tube Assembly 

AL/1978/Z~ 

Annex CRT 
- 60 - 

Includes Factory Preset Yoke and Neck Components 
■ Setf-Converging System 

■ Precision In-Line Electron Gun Assembly —
Horizontaf In-Line, Triple-Beam, Bipotential 
Gun Incorporating Unitized Grids 

■ PST Precision Static Toraid) Yoke —Precision 
1Alound, Line-Focus Type with Low impedance —
Ideal for Solid-State l3eflection Circuits 

■ Integra! Tube Components --- Yoke and Other 
Neck Gamponents Mounted and Preset at 
Factory 

RCA A67-611X is a 1100 Color Picture Tube Assembly 
consisting of a precision in-line color picture tube, a Precision 
Static Toroid (PST) self-converging yoke system, and a 
permanent magnet purity and static com~ergence device. The 
picture tube incorporates selectively absorbent phosphors, 
an internal magnetic shield and quick-heat cathodes, The 
phosphor is tinted to seiective)y absorb room light striking 
it and permit only the phosphor color to be reflected. 
Therefore it was possible to increase the faceplate glass 
transmission to 71 per cent without adversely affecting the 
contrast. The increase in the glass transmission in combina-
tion with aclose-tolerance screen/mask assembly results in 
an increase in light output of the A67-611 X over the 
A67-610X. 

The A67-61 1 X 1 10° precision in•line color picture tube 
~semb(y features a law deflection power requirement. It 

`~intains most of the inherently self-converging features of 
<<le 90° precision in-line system. Additional convergence 
correction is accomplished by an integral quadrupole yoke 
winding excited by the vertical drive. Simple circuitry 
provided within the yoke housing has only two controls, 
preset at the factory. 

The PST yoke system in combination with the horizontal 
in-line electron gun provides the precision arrangement 
required to achieve inherent self-convergence. Simple 
permanent-magnet devices are used to accomplish static 
convergence and purity. 

The yoke and other neck components are preassembled on 
the tube and factory preset for optimum performance. The 
precision in-line tube assembly can normally be installed in 

- the receiver by the manufacturer or field serviceman without 
making any convergence or purity adjustments—saving instal-
lation and adjustment costs. The integral tube-component 

- construction provides reliable and stable convergence, purity, 
and white uniformity performance throughout tube life-

■ Increased Light Output Resulting from: 
71% Faceplate Glass Transmission 
Close-Tolerance ScreenlMask Assembly 

■ Tinted Phosphor Screen —Enhanced Color and 
Contrast 

■ Super Arch Mask —Minimizes Thermal Expansion 
Effects 

■ Other Features —
Line Screen —Minimizes Vertical Register 

Sensitivity 
Moire Minimized for 625 TV-Line Systems 
Internal Magnetic Shield 
Quick-Heat Cattlodes 
Banded-Type Implosion Protection —For 

"Push-Through" Cabinet Designs 
Integral Haunting Lugs 

Picture Tube Oata 
Electrical: 

Heater: 

Voltage  6.3 V 

Current   700 mA 

Focusing Method   Electrostatic 

Focus Lens  Bipotential 

Convergence haethod   Magnetic (Preset) 

Deflection Method   Magnetic 

Deflection Angles (Approx.): 
Diagonal   110 deg 
Horizontal   97 deg 
Vertical   78 deg 

Direct lnterelectrade Capacitance (Approx.l: 
Grid No.1 to all ether electrodes   11.4 pF 
Grid No.3 to alt other electrodes   5.6 pF 
Green cathode to all other electrodes   7.1 pF 
Red or blue cathode to all other electrodes 6.5 pF 

Capacitance Between Anode and 
External Conductive Coating  2500 max. pF 

2000 min. pF 
Gapacitance Between Anode 
and Meta! Hardware  
Resistance Between Metal Hardware 
and External Conductive Coating  

400 pF 

50 min. MSZ 

Optical: 
Faceplate: 

Light transmission at center tapprox.)   71 % 
Surface   Polished 

Screen: 
Phosphor, rare-earth (red) sulfide (blue &green)   P22 

Type   Selectively absorbent 
Medium-Short 

Array  
Spacing between corresponding Points 
on line trios at center (approx.l   0.826 mm 

Persistence  
Vertical Line Trios 

Information furnished by RCA is believed to be accurate and 
reliable. However, no responsibility is assumed by RCA for 
its use; nor for any infringements of patents or other rights of 
third ponies which may result from its use. No license is 
granted by implication or otherwise under any patent or 
patent rights of RCA. 

Trademarkfs! Registered 
Mortals) Registrada{s) 

Printed in U.S.A./4-7$ 

A67-617 X 
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l4tecttanieal: 

Tube Dimensions: 
Overall length   400.$4 t 6.35 mm 
At mold-match line: 

Diagonal   666.67 t 2.00 mm 
Horizontal   571.78 t 2.00 mm 
Vertical   442.47 t 2.00 mm 

Minimum Screen Dimensions (Projected): 
Diagonal   626.31 mm 
Horizontal   527.71 mm 
Vertical   395.78 mm 
Area   2032 sq em 

Bulb Funnel Designation   JEDEC No.J663G 

Bulb Pane! Designation   JEDEC No.F667A 

Anode Bulb Contact Designation   Recessed Smolt Cavity 
Cap (IEC 67•tll-2, JEDEC No.J1-21S 

Base Designations JEDEC t~io.612.260 

Pin Position Alignment   Pin No.t Aligns Approx. with 
Anode Buib Contact 

Operating Position,   Anode Bulb Contact Up 

Gun Configuration   Horizontal ►n-Line 

Weight iApprox.l   20.5 kg 

implosion Protection 
Type   Rim Bands and Tension Bands 

Maximum and Minimum Ratings, 
Absolute-Maximum Vaiuesb 
Unless otherwise specified, voltage values are positive with respect 
to grid Na.1 . 

Anode Voltage  
j27.5 max. kV 
1 20 min. kV 

Anode Current, Long-Term Averagec   1000 max. µA 

Grid-~Jo.3 (Focusing electrode) Voltage   6000 max. V 

Beak Grid-No.2 Voltage   1000 max. V 

Cathode Voltage: 
Positive bias value  400 max. V 
Positive operating cutoff value   200 max. V 
Negative bias value   0 max. V 
Negative peak value   2 max. V 

Heater Voltage (AC or DC1d  
Heater-Cathode Voltage:@ 

Heater negative with respect to cathode: 
During equipment warm-up period 
not exceeding 15 seconds   450 max. V 
After equipment warm-up period: 

DC component value   200 max. V 
Peak value   300 max. V 

Heater positive with respect to cathode: 
DC component value   0 max. V 
Peak value   200 max. V 

j 6.9 max. V 
15.7 min. V 

'Typical Design Values 

Unless otherwise specified, voltage values are positive with respect 
to grid No.1. 

For anode voltage of 25 kV 

Grid-No.3 (Focusing electrode) Voltage   16.8% to 20% of 
Anode voltage 

Grid-No.2 Voltage for Visual Extinction 
of Undeflected Focused Spot  . 5ee CUTOFF DESIGN 

CHART in Figure 3 
At cathode voltage of 125 V   345 to 675 V 
At cathode voltage of 150 V   435 to 835 V 
At cathode voltage of 175 V   530 to 990 V 

Maximum Ratio of Cathode Voltages, 
Highest Gun to Lowest Gun With 
Cathode Voltage Adjusted for Spot Cutoff  

Heater Voitaged  

Grid-No.3 Currentf  

Grid-No.2 Current  

Grid-No.1 Current 

( 6550 K + 
To Produce White Light of   7 Rd.P.C.D. 

(Iflum. D? 
CIE Coordinates: 

X   0.313 0.281 
Y   0.329 D.311 

Percentage of total anode 
current supplied by each 
team (averagei: 

Red   34 23 % 
Blue  28 35 % 
Green   38 42 % 

Al_/1s~a/z 
Annex CRT 
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1.50 

6.3 V 

f 15µA 

t 5µA 

  f 5µA 

9300 K + 
27 M.P.C.D. 

Ratio of cathode currents: 
Redlblue: 

Minimum   1.05 0.50 
Typical   1.22 0.67 
Maximum   1.55 4.90 

Redfgreen: 
Minimum  0.75 0.40 
Typical   0.88 0.56 
Maximum   1.05 0.70 

Blue/green: 
Minimum   0.50 0.60 
Typical   0.72 0.83 
Maximum   0.90 1.00 

Raster Centering Displacement, 
Measured at Center of Screen: 

Horizontal   ~ 8.0 mm 
Vertical   f 8.G rnm 

Deflection Yake Data 
Horizontal Section:g 

Inductance at t V rms and 1 kHz  0.28 t 5% mH 
Resistance at 25o C   0.36 f 7% SZ 
Typical operation with edge-to-
edge scan at 25 kV: 

Peak-to-peak deflection current   12.0 A 
Stored energy   5.1 rn.l 

Vertical Section, Including 
Quadrupole Coil Circuit:h 

Inductance at 1 V rms and 1 kHz   3.2 t 5% mH 
Resistance at 25o C: 

At vertical current = 0 A do   4.$ ± 10% 
At vertical current = 1.55 A do   3.9 f 10% 

Typical operation with edge-to-
edge scan at 25 kV: 

Peak-to-peak deflection current   3.1 A 

Typical Raster Pincushion Distortions 
East/•west   9.0% 
North/south   8.5% 

SZ 
>~ 

Maximum Ratings, Absolute-~9aximum Vaiues:b 

Peak Pulse Voltage Across 
Horizontal Caiis at 15,fi25 Hz 
For a Maximum Pulse Duration 
of 12.5 /1s   700 max. V 

Peak Pulse Voltage Between Horizontal 
and Vertical or Quadrupole Coils at 
15,625 Hz for a Maximum Pulse 
Duration of 12.5 µs     700 max. V 

The horizontal and vertical coils ar circuits should be intercon-
nected so that the Absolute-Maximum peak purse voltage between 
the horizontal and vertical coils is not exceeded. 
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a The mating socket assembly with associated circuit board and 
mounted components must not weigh more than one-half kilo-
gram. To minimize the torsional farces on the tube base pins, 
the center of gravity of this assembly should be located on the 
vertical plane through the picture tube axis. Caution should also 
be exercised so that connecting leads to the assembly do not 
exert excessive torsional forces. 

b The maximum ratings in the tabulated data are established in 
accordance with the following definition of the Absolute-
Maximum Rating System for rating electron devices. 

Absolute-Maximum ratings are limiting values of operating and 
environmental conditions applicable to any electron device of a 
specified type as defined by its published data, and should not 
be exceeded under the worst probable conditions. 

The device manufacturer chooses these vetoes to provide 
acceptable serviceabiEity of the device, taking no respansibiiity 
for equipment variations, enviranmeni variations, and the 
effects of changes in operating conditions due to variations in 

device characteristics. 

The equipment manufacturer should design so that initially and 
throughout life na Absolute-Maximum value far the intended 

service is exceeded with any device under the worst probable 

operating conditions with respect tc supply voltage variation, 
equipment component variation, equipment control adjustment, 
load variation, signal variation, environmental conditions, and 
variations in device characteristics. 

The short-term average anode current should be Limited by 
circuitry to 15Qfl microamperes. 

For rnaxilTsum cathode fife, it is recommended that the heater 
supply voltage be regulated at or slightly below the Typical De-
sign Value with an adequate regulation circuit. Details of this 
specific circuit should be reviewed with RCA Picture Tube 
Division. The surge voltage across the heater must be limited 
to 9.5 volts rms. 

For maximum reliability, the series impedance to any chassis 
connection in the do biasing circuit far the heater should be 
between 1Q0 kilohms and 1 megohm, 

A high internal impedance in the focus circuit can result in a 
change in the focus voltage with a change in ttte grid-No.3 Leak-
age current. 

Measured between terminals 5 and 15. 

heasured between terminals 2 and 14 with terminals 1, 11, and 
13 connected together. The vertical section of the yoke includes 
the quadrupole coil circuit with nonlinear elements. Therefore, 
the vertical deflection circuit should employ suitable circuit 
techniques such as current feedback to ensure that the small 
non-linear impedance of the quadrupole coil does not distort the 
deflection current waveform. 

1 Typical measured values at a distance 5 times the picture height 
in accordance with lEC Recommendation —Publication 107-1960 
— Recommended Methods of Measurement on Receivers for 
Television Broadcast Transmissions. 
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Basing Specifdcation JEDEC No.13Cy 

Pi n 

Pin 

Pin 

Pin 

Pi n 

Pin 

Pi n 

Piro 

Pin 

Pin 

Pin 

Pin 

1: Grid No.3 

3: Cathode of Blue Beam 

4: NC 

5: NC 

6: Heater 

7: Heater 

8: Cathode of Red Beam 

9: Grid No.1 

10: Grid No.2 

11: NC 

12: Cathode of Green Beam 

13: iC {Da Not Use} 

Cap: Anode !Grid No.4, Screen, Collector} 

C: External Conductive Coating 

Figure 2 — Battarts View of Base 
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HEATER VOLTAGE = fi3 V 
ANOOE~T6GRI6 No. t VOLTAGE = 25 kV 
GRID No. 3TOGRIO No. 1 VOLTAGE fOR FOCUS 
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Notes for Dimensional Outline 
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Note 1 -Socket for this base should not be rigidly mounted; it 
should have flexible leads and be allowed to move freely. 

Note 2 -The drawing shows the size and location bf the contact 
area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact 
area so as to provide the required capacitance. External 
conductive coating must be connected to chassis with 

` multiple contacts. 

Note 3 - To clean this area, wipe only with soft, dry, lintiess 
cloth. 
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Note 4 - "X", "Y",and "Z" reference points are located on the 
outside surface of the faceplate at the intersection of the 
minimum published screen with the minor, major, and 
diagonal axes, respectively. 

Note 5 -The tolerance of the mounting lug holes will accommodate 
mounting screws up to 9.5 mm in diameter when positioned 
on the hole centers. 

Note 6 -One of four brackets may deviate 2 mm max. from the 
plane of the other three. 

Note 7 -The radius is to the outside of the glass at the mold-match 
line and is intended to define the shape of the required 
cutout for "push-through" cabinet designs. 

Note 8 - Mounting holes for degaussing coils 14.73 mm x 5.08 mm. 
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DIAGONAL 4].b 

HOR120NTAL 33.06 

VERTICAL 17.b 
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TENSION 
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CR{MP SEALS 
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~-MINIMUM SCREEN 

Pane! Cantaur 
Sagittal Heights with reference to centerface 

Station No. 
Coordinates 

Y Axis k Axis 
1 (Minor) 0 201.07 
2 25.40 200.36 
3 50.80 200.69 
4 76.20 200.20 
5 101.60 199.54 
6 127.00 198.68 
7 152.40 197.64 
8 177.80 196.39 
9 203.20 194.97 
10 228.60 193.34 

Dimensions in mm unless otherwise noted. 

Figure 5 -Dimensional Outline 
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at Points 3.18 beyond edge of min. screen. 

Sagittaf Coordinates 
Height Station No. Y Axis k Axis 

17.91 11 
18.21 12 (Diagonal) 
19.1$ 13 
20.73 14 
22.91 15 
25.70 16 
29.11 17 
33.12 18 
37.74 19 
43.00 20 iMajor) 

5 

242.32 
257.35 
261.09 
262.46 
263.86 
265.00 
265.89 
266.52 
266.90 
267.03 

192.38 
183.95 
173.53 
152.40 
127.00 
101.60 

76.20 
50.80 
25.40 
0 

Sagittal 
Height 

46.10 
48.34 
47.40 
44.32 
41,15 
38.53 
36.50 
35.05 
34.16 
33.86 

1ELl-4M1M 
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S801MAX. 

PUHITV MAGNET 

Term. 
Term. 
Term. 
Term. 
Term. 

80 

-r. 

~{ 8 

77.5 

~6-POLE CONVERGENCE MAGNET 

42 

3 
1 

6-POLE CONVERGENCE MAGNET 

r 80 MAX. 

E=_._ _._ 

r  

1: Pin Correction Term. 6: IC 
2: Vertical High Term. 7: iC 
3: I C Term. 8: I C 
4: IC Term. 9: lC 
5: Horizontal High Term. 10: IC 

35-+{ 
MIN. 

AOJUSTS VERTICAL 
LINES AT BOTTOM 

ADJUSTS VERTICAL / 
LINES AT TOP 

Term. 11: Pin Correction 
Term. 12: [C 
Term. 13: Pin Correction CT 
Term. 14: Vertical tow 
Term. 15: FiorizontaP Low 

Figure 6 —Yoke and Mounting Detai! Showing Terminal Connections and Convergence Control Adjustments 

Convergence and Purity 
The slight correction required for static convergence and 
color purity in the precision in-line system is supplied by 
three pairs of permanent magnets in one assembly which is 
mounted on the tube and preset at the factory for optimum 
performance. Barium-ferrite magnets with a permeability of 
approximately 1 are used to avoid interaction between the 
devices and the deflection yoke. With the line screen struc-
ture, only a horizontal purity shift is required. This is 
accomplished by varying the magnetic strength in the pair 
of magnets nearest the base to produce a vertical field. The 
other two pairs of magnets are used for static convergence, 
a four-pole magnet as shown in Figure 7 {the pair nearest 
the base} to move the outside beams equally in opposite 
directions and asix-pole magnet as shown in Figure 8 (the 
middle pair} to move the outside beams equally in the same 
direction. In both the four-pole and six-pole devices the 
field in the center is zero so the center beam is unaffected. 
These devices are used to converge any orientation of the 
outside beams to the center beam.at the center of the 
screen with substantially no motion of the center beam and 

without the use of magnetic pieces in the gun. Thus, the 
beams are converged with practically no interaction and a 

6 

91LM.-607283 

minimum amount of bending the beams; therefore, there is 
very little distortion in the shape of the individual beams. 

Convergence of the three beams over the entire screen is 
accomplished by (t) positioning of the yoke with respect 
to the beams and (21 application of vertical-frequency 
correction current through a quadrupole winding on the 
yoke. The yoke is adjusted and secured in its optimum 
position in the tube factory. The quadrupole coils on the 
yoke are driven by a small circuit included in the vertical 
section of the deflection yoke. This circuit is internally 

ronnected in series writh the vertical deflection coils and 
forms an integral part of the self-convergence system. The 
two controls provided are adjusted at the same time the 
mechanical position of the yoke is established. The conver-
gence action of these controls is shown in Figure 9. One 
cortitrol adjusts the two outside beams in a horizontal 
direction to converge the vertical crosshatch lines in the 
upper half of the raster. The other control performs a 
similar function in the lower half of the raster. These con-
trols are located in an accessible position, as shown in 
Figure 6, for readjustment in the receiver as required for 
optimum performance. 
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BEAM MAGNETIC 
DISPLACEMENT FLUX 
DIRECTION LINES 

4-POLE FIELD 
b. 

92L5-J6H4N, 

Figure 7 —Beam Motion Produced by the Four-Pole 
Convergence Magnet 

8-POLE FIELD 
a. e. 

ezLs-~ee~ai 

Figure 8 —Beam Motion Produced by the Six-Pole 
Convergence Magnet 

92L5-5000 

Figure 9 —Convergence Action Accomplished by 
Adjustment of Quadrupole Coil Current 

Magnetic Shield and Degaussing 
The A67-611 X tube employs an interne! magnetic shield 
and, because of the line screen and its insensitivity to vertical 
beam register, allows simpler degaussing than the delta gun 
tL&beS. 

7 

HOLES fOR MOUNTING 
DEGAUSSING COILS 

~ ~~ 90 

YOKE 
MOUNTING 
RING 

DEGAUSSING 
COILS 

Dimensions in mm 

ANDDE BULB 
CONTACT 

92L5-6°05H2 

Figure 10 —Relative Placement of Typical Degaussing Coil 

Degaussing Coils 
The recommended degaussing system for the A67-611 X 
utilizes two series connected coils symmetrically placed as 
shown in Figure 10 with one coil on top of the funnel and 
one IDcated under the funnel. Each coil consists of 200 
turns of 0.5 mm wire with a circumference of 1100 to 
1200 mm. These are connected to produce a vertical cross 
axial degaussing field. Rectangular holes are provided in 
the rim bands to facilitate mounting of the automatic 
degaussing coils. 

Degaussing Circuit 
A recommended degaussing circuit as shown in Figure 11 
uses a conventions! dual PTC device. For proper degaussing, 
a minimum value of 100 peak-to-peak ampere turns 
(equivalent to an MMF of 350 ampere turns in each coif} 
is required. It is essential that the degaussing current re-
duces in a gradual manner to a quiescent level not exceeding 
Z.0 peak-taapeak ampere turns. For optimum performance 
the degaussing coils should ah~+aye be connected to a very 
tow source impedance at the horizontal frequency. If the 
circuit used does oat have an inherent low impedance at the 
horizontal frequency, the degaussing col! should be shunted 
with a suitable capacitor. If the addition of a short across 
the coils increases the horizontal frequency currents in the 
degaussing coils by more than 20°l0, the inherent source 
impedance offered by the PTC and associated circuitry is 
indicated to be too high to provide satisfactory performance. 
Therefore a capacitor should be added across the degaussing 
void to satisfy this requirement. 

PTeDEvicE 
—_, 

MAINs 
INPUT 

a 

Figure 11 —Typical Degaussing Circuit 

DEGAUSSING 
COIL5 

9IL5-327 
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Degaussing Procedures 
After installation of the picture tube into the receiver 
cabinet on the production line, the complete receiver 
should be externally degaussed by a minimum degaussing 

' field of 20 gauss. During the external degaussing, the 
receiver should be in an "off" condition or in an "on" 
condition with the vertical scan removed and the mains 
input to the internal degaussing circuit disconnected. In this 
latter case, the internal degaussing circuit must be reconnected 
after the external degaussing process is completed. The ex-
ternal degaussing procedure should be followed by the 
receiver's internal degaussing in the normal manner. 

N~ARRIING 

X-Radiation: 
This color picture tube does not emit x-radiation above the 

~''rternationaily accepted isoexposure rate of 0.5 mR/h if it 
operated within the Absolute-Maximum Ratings. 

Implosion Protection: 
This picture tube employs Integra! implosion protection and 
must be replaced with a tube of the same type number or a 
recommended replacement to assure continued safety. 

Shock Hazard: 
i`he high voltage at which the tube is operated may be very 
dangerous. Design of the TV receiver should include safe-
guards to prevent the user from coming in contact with the 
high voltage. Extreme care should be taken in the servicing 
or adjustment of any high-voltage circuit. 

Caution must be exercised during the replacement or ser-
vicing of the picture tube since a residual electrical charge 
may be contained on the high-voltage capacitor formed by 
the external and internal conductive coatings of the picture 
tube funnel. To remove any undesirable residual high-voltage 
charges from the picture tube, "bleed-off" the charge by 
shorting the anode contact button, located in the funnel of 

Elie picture tube, to the external conductive coating before 
:ndiing the tube. Discharging the high voltage to isolated 

metal parts such as cabinets and control brackets may pro-
duce ashock hazard. 

RCAjPictureTube Division~Lancaster, PA 17604~U.5.A. 

Contact to the external conductive coating should be made 
by multiple fingers to prevent possible damage to the tube 
from localized overheating due to poor contact. 

Mounting 
Integral mounting lugs are provided to facilitate mounting 
the A67-611 X in the receiver. If the integral mounting 
system is accessible in the receiver it is recommended that 
it be connected to the receiver chassis through one of the 
mounting lugs. If the chassis is not at earth potential the 
connection should be made through a current {inviting 
resistor (1 MStj. 
The color receiver mounting system should incorporate 
sufficient cushioning sa that under normal conditions of 
shipment or handling an impact force of more than 35 g is 
never applied to the picture tube. 

Tube Handling: 
Picture tubes should be kept in the shipping box or similar 
protective container until just prior to installation. Wear 
heavy protective clothing, including gloves and safety goggles 
with side shields, in areas containing unpacked and unpro-
tected tubes to prevent passible injury from flying glass in 
the event a tube breaks. Handle the picture tube with ex-
treme care. Do not strike, scratch or subject the tube to 
more than moderate pressure. Particular care should be 
taken to prevent damage to the seal area. The picture tube 

assembly should never be handled by the neck, yoke or 

other components. 

General 
It is the sole responsibility of the manufacturer of television 
receivers and other equipment utilizing this color picture 
tube assembly to provide protective circuitry and design in 
the event of failure of this color picture tube assembly. 

The equipment manufacturer should provide a warning label 
in an appropriate position on the equipment to advise the 
serviceman of alt safety precautions. 
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Precision In-Line Color Picture Tube Assembly 

Includes Factory Preset Yoke and Neck Components 
■ Self-Converging System 
■ Precision In-Lent: Electron Gun Assembly —

Horizontal fn-Line, Triple-Beam, Bipotential 
Gun incorporating Unitised Grids 

■ PST (Precision Static Toraid{ Yoke —Precision 
Wound, Line-Focfrs Type with Low Impedance —
Idea4 for Solid-State Deflection Circuits 

• integral Tube Components —Yoke and Other 
Neck Components Mounted and Preset at 
Factory for Operation in the Southern Hemisphere 

RCA A67-613X is a 110o Color Picture Tube Assembly 
designed for use in the southern hemisphere. The assembly 
components are factory preset for optimum performance 
consistent with the southern hemisphere's vertical com-
ponent of the earth's magnetic field. The A67-613X con-
sists of a precision in-tine color picture tube, a Precision 
Static Taroid (PST1 self-converging yoke system, and a 
permanent magnet purity and static convergence device. 
The picture tube incorporates selectively absorbent phosphors, 
an internal magnetic shield and quick-heat cathodes. The 
phosphor is tinted to selective{y absorb room light striking 
it and permit only the phosphor color to be reflected. 
Therefore it was passible to increase the faceplate glass 
transmission to 71 per cent without adversely affecting the 
contrast. The increase in the glass transmission in combina-
tion with a close-tolerance screenfmask assembly results in 
an increase in light output of the A67-613X over the 
a67-s12x. 
The A67.613X 110o precision in-line co{or picture tube 
assembly features a low deflection power requirement. It 
maintains most of the inherently self-converging features 
of the 90o precision in-line system. Additional convergence 
correction is accomplished by an Integra! quadrupole 
yoke winding excited by the vertica! drive. Simple circuitry 
provided within the yoke housing has only two controls 
preset at the factory. 

the PST yoke system in combination with the horizontal 
in•line electron gun provides the precision arrangement 
required to achieve inherent self -convergence. Simple 
permanent•magnet devices are used to accomplish static 
convergence and purity. 

The yoke and other neck components are preassembled 
on the tube and factory preset for optimum performance 
in the southern hemisphere with the anode contact button 
down. The precision in-line tube assembly can normally 
be insta{led in the receiver by the manufacturer or field 
serviceman without making any convergence or purity 
adjustments—saving instaftation and adjustment casts- The 
integral tube-component construction provides reliable 
and stable convergence, purity, and white unitorrnity 
performance throughout tube life. 

■ Increased Light Output Rewlting from: 
71% Faceplate €atass Transmission 
Close-Tolerance Screen/Mask Assembly 

■ Tinted Phosphor Screen —Enhanced Color and 
Contrast 

■ Super Arch Mask —Minimizes Thermal Expansion 
Effects 

■ Other Features —
Line Screen —Minimizes Vertica! Register 

Sensitivity 
Moire Minimized for 625 TV-Line Systems 
Internal Magnetic Shield 
Quick-Heat Cathodes 
Banded-Type Implosion Protection —For 

"Push-Through" Cabinet Designs 
Integra) Mounting Lugs 

Picture Tube Data 
Etectricah 
Heater: 

Voltage  6.3 V 
Current   700 mA 

Focusing Metheod   Electrostatic 

Focus Lens  Bipotential 

Convergence Method   Magnetic (Preset) 

Deflection Method   Magnetic 

Deflection Angles fApprox.): 
Diagonal   t10 deg 
Horizontal   97 deg 
Vertical   7f3 deg 

Direct lnterelectrode Capacitance (Approx.): 
Grid No.i to aN other electrodes   t t.4 
Grid I~o.3 to a!I other electrodes   5.6 
Green cathode to all other electrodes   7.1 
Red or blue cathode to all other electrodes 6.5 

Capacitance Between Anode and 
External Conductive Coating 

pF 
pF 

PF 
pF 

2500 max. pF 

2000 min. pF 

Capacitance Between Anode 
and Metal Hardware   400 pF 

Resistance Between Meta! Hardware 
and External Conductive Coating   50 min. MS2 

Optical: 

Faceplate: 
Light transmission at center (approx.}   7t% 
Surface   Polished 

Screen: 
Phosphor, rare-earth Fred) sulfide tblue &green)   P22 

-type   Serectively absorbent 

Persistence   Med ium• Short 
Array   Vertical Line Trios 
Spacing between corresponding points 
on line trios at center (approx.l   0.826 mm 

Intormaunn iurnrshed by RCA rs believed to be accurate and 
reliable. However, nu responsrtrddy rs assumed by RCA Tor 
its use; nor }or any rnfnngements of patents or other rights of 
thud parties which may result from rts use. No Irtense u 
yranted by rmpricahon or otherwise under any patent or 
patent nghts of RCA. 

TraUemark (sl Req~stareO L' 
Marcalst P.eg~stratlai;I 

Printed in U.S.A.l5 76 
A67-E i 3X 
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Tube Dimensions: 
Overall length   400.84 t 6.35 mm 
At mold-match fine: 

Diagonal   666.67 ~ 2.00 mm 
Horizontal   571.78 f 2.00 mm 
Vertical   442.47 ± 2.00 mm 

Minimum Screen Dimensions iProjectedl: 
Diagonal   626.31 mm 

Maximum Ratio of Cathode Voltages, 
Highest Gun to Lowest Gun YVith 
Cathode Vaitage Adjusted far Spot Cutoff  

Heater Voltaged  

Grid-No.3 Currentf  

Grid-Na.2 Current  
Grid-No.1 Current  

1.50 

6.3 V 

~ 15µA 

t 5 jtA 

~ 5 FtA 

Horizontal   527.71 mm 6550 K + 9300 K + 
Vertical   395.78 mm To Prgduce Nlhite Light of  7 M.P.C.D. 27 M.P.C.D. 
Area   2032 sq cm (Iklum. D{ 

Bulb Funnel Designation   JEDEC No.J663C CIE Coordinates: 
X  0.313 0.281 

Bulb Panel Designation   JEDEC No.F667A Y  0.329 0.311 
Anode Bulb Contact Designation   Recessed Smati Cavity 

Cap (lEC 67-III-2, JEDEC No.Jl-211 
Percentage of rota! anode 
current supplied by each 
beam iaverage}: 

Base Designations   JEDEC No.612-260 Red 34 23 % 
Pin Position. Alignment   Pin C`lo.t Aligns Approx. with Slue 28 35 % 

Anode Bulb Contact Green  38 42 °~o 
Operating Position,   Anode Bulb Contact Down Ratio of cathode r-urrents: 

Red/blue: 
Gun Configuration   Horizontal In-Line Minimum  1.05 0.50 
Weight 4Approx.l   20.5 kg 

l\ 
Typical  
Maximum  

1.22 
1.55 

0-67 
0.90 

Redlgreen: 
Minimum  0.75 0.40 

tmpfosian Protection Typical  
Maximum  

0.88 
2.05 

0.56 
0.70 

Type   Rim Bands and Tension Sands Bluelgreen: 
Minimum  0.50 0.60 
Typical  0.72 0.83 
Maximum  0.90 1.00 

Maximum and Minimum Ratings, 
Absolute-Maximum Valuesb 

Raster Centering Displacement, 
Measured at Center of Screen: 

Unless otherwise specified, voltage values are positive with respect 
to grid No.1. 

Horizontal  
Venicai  

t $.O mm 
± 8.0 mm 

f 27.5 max. kV 
Anode Voltage  l 20 min. kV 

Anode Current, Lang-Term Averagec  1000 max. ftA Defection Yoke Data 
Grid-No.3 (Focusing electrode) Voltage  6000 max. V Horizontal Section:g 
Peak Grid-No.2 Voltage  1000 max. V Inductance at t V rms and 1 kHz  0.28 f 5% mH 

Cathode Voltage: Resistance at 25o C  0.36 t 7% SZ 
Positive bias value 400 max. V Typiycai operation with edge-to-

Positive operating cutoff value  200 max. V edge scan at 25 kV: 

Negative bias value  
Negative peak value  

0 
2 

rnax. 
max. 

V 
V 

Peak-ta-peak deflection current  
Stored energy  

12.0 
5.1 

A 
mJ 

Heater Voltage iAC or DC►d  
Heater-Cathode Voltage:e 

~ Hearer negative with respect to cathode: 

6.9 
5.7 

max. 
min. 

V 
V 

Verticad Section, SncPuding 
Quadrupole Coif Circuit:h 

Inductance at 1 V rms and 1 kHz  
Resistance at 25o C: 

3.2 f 596 mH 

During equipment warm-up period 
not exceeding 15 seconds  450 max. V 

At vertical current = 0 A do  
At vertical current = 1.55 A do  

4.8 f 1056 
3-9 3f 10°h 

$Z 

After equipment warm-up period: Typical operation with edge-to-

DC component value  200 max. V edge scan at ?.5 k V 

Peak value  300 max. V Peak•to-peak deflection current  3.t A 

Neater positive wieh respect to cathode Typical Raster Pincushion Distortions 
DC component value  0 max. V East/west  9.0% 
Peak value  200 max. V Northfsauth  8.5% 

Tyg►ical flesign Values 
Unless otherwise specified, voltage values are positive with respect 
to grid No.1. 

For anode voltage of 25 kV 

Grid-Na.3 tFocusing electrode! Voltage   16.8% to 20% of 
Anode voltage 

Grid-Na.2 Voltage for Visual Extinction 
of Undeflected Focused Spet  See CUTOFF DESIGN 

CHART in Figure 3 
At cathode voltage of t25 V   345 to 675 V 
At cathode voltage of t50 V   435 to fi35 V 
At cathode voltage ai 175 V   530 to 990 V 

2 

Maximum Ratings, Absolute-A9aximum Vaiues:b 

Peak Pulse Vaftage Across 
Horizontal Coils at 15,625 Hz 
For a Maximum Purse Duration 
of 12.5 f.ts   700 max. V 

Peak Pulse Voltage Between Horizontal 
and Vertical or Quadrupole Coils at 
15,625 Hz for a Maximum Poise 
duration of 12.5 fts   700 max. V 

The horizontal and vertical coals ar circulis should be intercon-
nected so that the Absolute-Maximum peak pulse voltage between 
the horizontal and vertical coils is not exceeded. 



The maximum ratings in the tabulated data are established in 
accordance with the following definition of the Absalute-
Maximurn Rating System far rating electron devices. 

Absolute-Maximum ratings are limiting values of operating and 
environmental conditions applicable to any electron device of a 
specified type as defined by its published data, and should riot 
be exceeded under the worst probable conditions. 
The device manufacturer cfioases these values to provide 
acceptable serviceability of the device, taking no responsibility 
for equipment variations, environment variations, and the 
effects of changes in operating conditions due to variations in 
device CharacterisiiCS. 

The equipmem manufacturer should design so that iniriaEly and 
throughout life no Absolute•Maximum value for the intended 
service is exceeded with any device under the worst probable 

^operating conditions with respect to supply voltage variation, 
equipment component variation, equipment control adjustment, 
load variation, signal variation, environmental conditions, and 
variations in device characteristics-

t The short-term average anode current should be limited by 
circuitry to 1500 microamperes. 

d For maximum cathode life, it is recommended that the healer 
supply voltage be regulated at or sGightiy below the Typical De-
sign Value with an adequate regulation circuit. Details of this 
specific circuit should be reviewed with RCA Picture Tube 
Division. The surge voltage across the heater must be limited 
to 8.5 volts rms. 

e For maximum reliability, the series impedance to any chassis 
connection in the do biasing circuit for the. heater shautd be 
between 100 kilohms and 1 megohm. 

A high internal impedance in the focus circuit can result in a 
change in the focus voltage with a change in the grd-No.3 teak-
age current. 

fl Mleasured between terminals 5 and 15. 

h 

a The mating socket assembly with associated circuit board and 
mounted components must not weigh mare than one-half kilo-
gram. To minimi2e the torsional forces on the tube base pins, 

~ the center of gravity of this assembly should be Located on the 
vertical plane through the picture tube axis. Caution should also 
be exercised so that connecting leads to the assembly do not 
exert excessive torsional farces. 

t~L/'t :~ 78/2 
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b 

f 

Measured between terminals 2 and 14 with terminals 1, 11, and 
13 connected together. The vertical section of the yoke includes 
the= quadrupole coil circuit with nonlinear elements. Therefore, 
the vertical deflection circuit should employ suitable circuit 
techniques such as current feedback to ensure that the small 
ion-linear impedance of the quadrupole col! does not distort the 
deflection current waveform. 

1 Typical me.~tsured values at a distance 5 times the picture height 
in accordance with i EC Recommerxfation —Publication 107-1960 
-- Recommended Methods of Measurement on Receivers for 
Television Broadcast Transmissions. 
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Figure 1 —Circuit of the Deflection Yoke 

Basing Specification JEDEC No.13G 
Pin 

Pin 

Pin 

Pin 

Pin 

Pin 

Pin 

Pin 

1: Grid No.3 

3: Cathode of Blue Beam 

4: NC 

5: Ne 

6: Heater 

7: Heater 

8: Cathode of Red Beam 

9: Grid Na.1 

Pin 10: Grid No.2 

Pin 11: NC 

Pin 12: Cathode of Green Beam 

Pin 13: IC (Do Not Usci 

Cap: Anode IGrid No.4, Screen, Collectors 

C: External Conductive Coating 

Figure 2 — Bottom View of Base 
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Not®t —Socket for this base should not be rigidly mounted; it 
should have flexible leads and be allowed to rnave freely. 

Note 2 —The drawing shows the size and lucatiorl of the contact 
area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact 
area so as to provide the required capacitance. External 
conductive coating must be connected to chassis with 
multiple contacts-

~ Note 3 — To dean this area, wipe only with soft, dry, Tintless 
cloth. Note 8 — Mounting holes for degaussing coils 14.73 mm x 5.08 mm. 
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FiNtlre 4 — Typitxl Drive Characteristics, 
Cathode-Drive Service 
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Note 4 — "X", "Y", and "Z" reference points are located on the 
outside surface of the faceplate at the intersection of the 
minimum published screen with the minor, major, and 
diagonal axes, respertively. 

Note 5 —The tolerance of the mounting lug hales will accommodate 
mounting screws up to 9.5 mm in diameter when positioned 
on the hole centers. 

Note 6 —One of four brackets may deviate 2 mm max. from the 
plane of the other three. 

Nate 7 —The radius is to the outside of the glass at the mold-match 
line and is intended to define the shape of the required 
cutout for "push-through" cabinet designs. 
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Coordinates 
Station Plo. Y Axis X Axis 
1 (tJ~inor} 0 201.07 
2 25.40 200.96 
3 50.80 200.69 
4 76.20 200.2fD 
5 101.60 199.54 
6 127.00 198.64 
7 152.40 f 97.64 
8 177.80 196.39 
s3 203.20 194.97 

10 228.60 193.34 

Aimensions in mm unless otherwise noted.. • 
Figure 5 - E7imensional Outline 
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ti0 MAX. 

PURITY MAGNET 

b -POLE CONVERGENCE MAGNET 

4-POLE CONVERGENCE MAGNET 

r 60 MAX. 

.~  -,-
MiN. 

~- W

Term. 1 : Pin Correction Term. 6: BC 
Term. 2: Vertical High Term. 7: DC 
Term. 3: EC Term. 8: tC 
Term. 4: iC Term. 9: !C 
Ter;:1. 5: Horizontal High Term. 1©: iC 

39 
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ADJUSTS VERT"ICAI 
LINES AT BOTTOM - 

ADJUSTS VERTICAL 
LINES AT YOP - 
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Term. 11: Pin Correction 

Term. t2: IC 
Term. 13: Pin Correction CT 
Term. 14: Vertical Low 
Term. 15: Horizontal Low 
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Figure 6 — `loke and Ntaunting Detail Showing Terminal Connections and Convergence Cantroi Adjustments 

Convergence and Purity 
The slight correction required for static convergence and 
color purity in the precision in-line system is supplied by 

ee pairs of permanent magnets in one assembly which is 
punted on the tube and preset at the factory for optimum 

,,~rformance. Barium-ferrite magnets with a permeability of 
approximately 1 are used to avoid interaction between the 
devices and the deflection yoke. With the fine screen struc-
ture, only a horizonta( purity shift is required. This is 

accomplished by varying the magnetic strength in the pair 
of magnets nearest the base to produce a vertical field. The 
other two pairs of magnets are used for static convergence, 
a four-pole magnet as shown in Figure 7 (the pair nearest 
the base} to move the outside beams equally in opposite 
directions and asix-pole magnet as shown in Figure 8 (the 
midd4e pair► to move the outside beams equally in the same 
direction. In both the four-pole and six-pole devices the 

e tieid in the center is zero so the center beam is unaffected. 
These devices are used to converge any orientation of the 
outside beams to the center beam at the center of the 

;, screen with substantiaNy no motion of the center beam and 
without the use of magnetic pieces in the yon. Thus, the 
beams are converged with practically no interaction and a 

6 

971M 6IM A) 

minimum amount of bending the beams; therefore, there is 
very little distortion in the shape of the individual beams. 

Convergence of the three beams over the entire screen is 

accomplished by (1 }positioning of the yoke with respect 
to the beams and (2} application of vertieai•frequency 
correction current through a quadrupole winding on the 

yoke. The yoke is adjusted and secured in its optimum 
position in the tube factory. The quadrupole coils on the 

yoke are driven by a small circuit included in the vertical 
section of the deflection yoke. This circuit is internally 
connected in series with the vertical deflection coils and 
forms an integral part of the self•convergence system. The 
two controls provided are adjusted at the same time the 
rluchanical position of the yoke is established. The conver-
gence action of these controls is shown in Figure 9. One 
control adjusts the two outside beams in a horizontal 

direction to converge the vertica! crosshatch ►fines in the 
upper half of the raster. The other control performs a 
similar function in the tower half of the raster. These con-
trols are located in an accessible position, as shown in 
Figure 6, for readjustment in the receiver as required for 
optimum performance. 
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6EAM MAGNETIC 
DISPLACEMENT FLUX 
DIAEC71ON ~ LINES 

1 POLE FFE1.O Ir. 
Ill:-B68aN1 

Figure 7 —Beam Motion Praduc~d by the Four-Pole 
Convergence Magnet 

B~POIE FIELD 
b. 

7zLs-Isa~ni 

Fi tare $ —Beam Motion Produced by the Six-Pole 
Convergence Rlliagnet 

37tti :OW 

Figure 9 —Convergence Action Accomplished by 
Adjustment of Quadrupole Coil Current 

Magnetic Slsieid and Degaussing 
~ The A67.613X tube employs an internal magnetic shield 

and, because of the Eine screen and its •insensitivity to vertical 
t3earTs register, aElows simpler degaussing than the delta gun 
tubes. 
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MOLES fOH MOUNTING 
DEGAU~iNG COilS 

DEGAUSSING 
COILS 

~~~ 

Dimensions in mm 

~-VOKE 
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AING 

30 
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72L5-5777 

Figure 10 —Relative Placement of Typical Degaussing Coil 

Degaussing Goils 
The recommended degaussing system for the AB?-6S3X 
utilizes two series connected coifs symmetrically placed as 
shown in Figure 113 with one coil on top of the funnel and 
one 6ocated under the funnel. Each coil consists of 200 
turns of 0.5 mm wire with a circumference of 1100 to 
1200 mm. These are cartnected to produce a vertical Bross 

axial degaussing field. Rectangular holes are provided in 

the rim bands to facilitate mounting of the automatic 
degaussing coils. 

Degaussing Circuit 
A recommended degaussing circuit as shown in Figure 11 
uses a conventional dual PTC device. For proper degaussing, 
a minimum value of 1~k00 peak-to-peak ampere turns 
(equivalent to an MMF of S50 ampere turns in each coil► 
is required. it is essential that the degaussing current re-
duces in a gradua6 manner to a quiescent level not exceeding 

2.0 peak-to-peak ampere turns. For optimum performance 
the degaussing coifs should always be connected to a very 

low source impedance at the horizontal frequency. If the 
circuit used does not haue an inherent low impedance at the 
horizontal frequency, the degaussing col! should be shunted 
with a suitable capacitor, If the addition of a short across 
the coils increases the horizontal frequency currents in the 
degaussing Boils by more than 20%, the inherent source 
impedance offered by the PTC and associated circuitry is 
indicated to be too high to provide satisfactory performance. 

Therefore a capacitor should be added across the degaussing 

coil to sails#y this requirement. 

~ — —vre oEvicE 
__ _, 

MAINS 
INPUT 

Figure 11 —Typical Degaussing Circuit 

DEGAUSSING 
COIlS 
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Degauuing Procedures 

After ins2allatiore of the picture tube into the receiver 
cabinet on the production line, the complete receiver 
should be externally degaussed by a minimum degaussing 
field of 20 gauss. During the external degaussing, the 
receiver should be in an "off" condition or in an "on" 
condition with the vertical scan removed and the mains 
input to the internal degaussing circuit disconnected. in this 
latter case, the internal degaussing circuit must be reconnected 
after the external degaussing process is completed. The ex-
ternal degaussing procedure should be followed by the 
receiver's internal degaussing in the normal manner. 

IPJARNING 

X-Radiation: 
This color picture tube does not emit x-radiation above the 

^ternationally accepted isoexposure rate of 0.5 mR/h if it 
operated within the Absolute-Maximum Ratings. 

f mplosion Protection: 
This picture tube employs integral implosion protection and 
neust be replaced with a tube of the same type number or a 
recommended replacement to assure continued safety. 

Shock Hazard: 
The high voltage at which the tube is operated may be very 
dangerous. Design of the TV receiver should include safe-
guards to prevent the user from coming in contact with the 
high voltage. Extreme care should be taken in the servicing 
o' ad;ustment of any high-voltage circuit. 

Caution must be exercised during the replacement or ser-
v'cin^, ~f the picture tube since a residual electrical charge 
may be contained on the high-voltage capacitor formed by 
the external and interna' conductive coatings of the picture 
tube funnel. To remove any undesirable residual high-voltage 
charges tram the picture tube, "bleed-off°` the charge by 
shorting the anode contact button, located in the funnel of 
the picture tube, to the external conductive coating before 

~?ndling the tube. Discharging the high voltage to isolated 
..petal parts such as cabinets and control brackets may pro-
. uce a shock hazard. 

RCA~Picture Tube Division~Lancaster, PA 17604~U.S.A. 

Contact to the external conductive coating should be made 
by multiple fingers to prevent possible damage to the tube 
from localized overheating due to poor contact. 

Mounting 
Integral mounting lugs are provided to facilitate mounting 
the A67-613X in the receiver. If the integral mounting 
system is accessible in the receiver it is recommended that 
it be connected to the receiver chassis through one of the 
mounting lugs. I•F the chassis is not at earth potential the 
connection should be made through a current limiting 
resistor (1 MS2). 

The color receiver mounting system should incorporate 
sufficient cushioning so that under normal conditions of 
shipment or handling an impact force of more than 35 g is 
never applied to the picture tube. 

Tube Handling: 
Picture tubes should be kept in the shipping box or similar 
protective container until just pr'sor to installation. Wear 
heavy protective clothing, including gloves and safety goggles 
with side shields, in areas containing unpacked and unpro-
tected tubes to prevent possible injury from flying glass in 
the event a tube breaks. Handle the picture tube with ex-
treme care. Do not strike, scratch or subject the tube to 
more than moderate pressure. Particular care should be 
taken to prevent damage to the seal area. The picture tube 

assembly should never be handled by the neck, yoke or 

other components. 

Genera{ 
It is the sate responsibility of the manufacturer of television 
receivers and other equipment utilizing this color picture 
tube assembly to provide protective circuitry and design in 

the event of failure of this color picture tube assembly. 

The equipment manufacturer should provide a warning label 
':n an appropriate position on the equipment to advise the 
serviceman of all safety precautions. 

F►L./' S78/~ 
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(~ (~ ~} Picture Tube 
lJ L1l..~U u Division Color Picture Tube, Assertrtb~y 

A42-163X 

.-. 

g~® ®ell®ction - 29 mm Heci~ - 42 cm Diagonal 
Pry:-ci~ion in-Line Color Picture Tube Assembly 
Includes Factory Preset Yoke and Neck Components 
■ Self-Converging System —

Dynamic Convergence Not Required 

■ Precision In-Line Electron Gun Assembly —
Horizontal In-Line, Triple-Beam, Bipotential 
Gun Incorporating Unitized Grads 

■ PST (Precision Static Toroid) Yoke —
Precision Wound, Line-Focus Type Yoke 
with Law Impedance —Ideal for Solid-
State Deflection Circuits 

■ Integral Tube Components 
All Neck Components Included and Preset at 
Factory — No Setup Adjustments Required 
Yoke Permanently Affixed to Tube 

RCA A42-163X is a 90o Color Picture Tube Assembly 
consisting of a precision in•line color picture tube, a 
Precision Static Toroid (PST) self-converging yoke, and a 
permanent magnet purity and static convergence device. 
The picture tube incorporates selectively absorbent phosphors, 
an internal magnetic shield and quick-heat cathodes. The 
phosphor is tinted to selectively absorb room fight striking 
it and permit only the phosphor color to be reflected. 

The A42-t 63X features inherent self-convergence and inte-
gral cube components which provide optimum performance 
without dynamic convergence correction. The yoke and 
other neck componenu are preassembled on the tube, 
factory preset for optimum performance, and the yoke is 
permanently affixed to the tube in that position. The tube 

~ assembly can normally be installed by the receiver manu-
facturer or serviceman in the field without any convergence 
or purity setup operations —saving picture tube installation 
and setup costs. Reliable and stable convergence, purity, 
and white uniformity performance are obtained throughout 
tube fife with the integral tube•component assembly. 

The line-focus type PST yoke in combination with the hori-
zontal in-line electron gun provides the precision arrange• 
ment required to achieve inherent self convergence. The 
field configuration of this yoke and the geometry of the 
electron beams produce good convergence performance 
without dynamic convergence correction. Therefore con-
vergence performance is independent of scan size, scan rate, 
pincushion correction, line-voltage fluctuations, or circuit 
changes through aging. Simple permanent-magnet devices 
are used to accomplish static convergence and purity which 
are factory preset for optimum performance. 

■ line Screen 
With Tinted Phosphor — 
Enchanted Color and Contrast 
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■ Moire Minimized in 625 TV•Line Systems 

■ Quick-Heat Cathodes 

■ Internal Magnetic Shield 

■ Banded-Type Impbsion Protection —
For "Push-Through" Cabinet Designs 

■ Integral Mounting lugs 

Picture Tube Data 
Etectrieal: 
Heater: 

Voltage   6.3 V 
. Current   700 mA 

Focusing Method . . . .   EleMrostatic 

Focus Lens     Bipotential 

Convergence Method   Magnetic (Presetl 

Deflection Method . .   Magnetic 

Deflection Angles (Approx.): 
oiagoAal   so deg 
Horizontal   78 deg 
Vertical   60 deg 

Direct Interelettrode Capacitance (Approx.): 
Grid No.1 to all other electrodes   11.4 pF 
Grid No.3 to all other electrodes   .. 5.6 pF 
Red cathode to all other electrodes   7.1 pF 
Green or blue cathode to all other electrodes . 6.5 pF 

Capacitance Between Anode and ~ 1450 max. pF 
External Conductive Coating  

750 min. pF 
Capacitance Between Anode and 
Metal Hardware (Approx.l   185 pF 

Resistance Between Metal Hardware 
end External Conductive Coating   50 min. MSZ 

Optical: 

Faceplate: 
Light transmi~ion at center {Approx.) 
Surface   Polisftad 

Screen: 
Phosphor, rare-earth (redl sulfide (blot ~ preen)   P22 

Type   Selectively absorbent 
Persistence   Medium-Short 

Array   Vertical Line Trios 
Spacing between corresponding 
points on line trios Iapprox.l   0.826 mm 

7~ 96 

Inlmmumn furnished by RCA is believed to be accwate and 
reliable. however, no responsibility is assumed by RCA for 
its use; nor for any mirmgements of patents or other rights of 
third parties wftith may result from its use. No license is 
granted by implication or otherwise under any patent or 
patent rights of RCA. 

TroMmerk(r) Rpisrered Q 

Mortals) R~eisrrodols) 

Printed in U.S.A.!5.78 
A42-tfi3x 
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Mechanical: 

Tube Dimensions: 
Overall length   360.60 ± 6.35 mm 
At mold•mateh line: 

Diagonal   417.20±2.00mm 
Horizontal  359.00 ± 2.00 mm 
Vertical   280.19 ± 2.00 mm 

Minimum Screen Dimensions (Projected}: 
Diagonal  ~ 382.30 mm 
Horizontal   322.10 mm 
Vertical   241.58 mm 
Area . . . . . ..... ... ....   755 sq cm 

Maximum Ratio of Cathode Voltages, 
Highest Gun to Lowest Gun With Cathode 
Voltage Adjusted for Spot Cutoff 

Heater Voltaged•®  

Grid-No.3 Current9  

Grid-No.2 Current  

Grid-No.1 Current  

6550 K + 
To Produce White Light of   St 7 M.P.C.D. 

tlllum. D) 

_ ~ 

1.5 

6.3 V 

± 15 µA 

± 5µA 

±5 µA 

9300 K + 
27 M.P. C. D. 

Bulb Funnel Designation   ~  JEDEC No.J415D 
CIE coordinates: 

X  ~0.3t3 0.281 
Bulb Panel Designation   JEDEC No.F417A Y  0.329 0.311 

Anode Bulb Contact Designation  Recessed Smelt Cauity 
Percentage of total anode current 
supplied by each beam (average}: 

Cap (IEC67•ill-2, JEDEC No.J1.2t } Red 34 23 % 
Base Designations   JEDEC Na.612.260 Blue  28 35 % 

Green  38 42 % 
Basing Designation   JEDEC No.13G Ratio of cathode currents: 
Pin Position Alignment   Pin No. t Aligns Approx. with Red/blue: 

Anode Bulb Contact Minimum  1.05 0.50 
Typical  1.22 0.67 

Operating Position   Anode Bulb Contact Up Maximum  1.55 0.90 
Gun Configuration   Horizontal !n-Line Red/green: 

Minimum  0.75 0.40 
Weight fApprox.}   8.5 kg TYPical  0.88 0.56 

Maximum  1.05 0.70 

Implosion Protection Biuelgreen: 
Minimum  0.50 0.60 

Type   Reinforcing Bars and Tension Band Typical  0.72 0.83 
Maximum  0.90 1.00 

PAaximum and.Minimum Ratirtgs, Raster Centering Displacement, 
Measured at Center of Screen: 

Absolute-Maximum Va(uesb: Horizontal  ± 8.0 mm 
Unless otherwise specified, voltage values era positive with respect 
to grid No.1. 

Vertical  ± 8.0 mm 

Anode Valiage  27.5 max. 
20 min. 

kV 
kV Deflection Yoke Data 

Anode Current, Long-Term Averages  1000 max. µA Electrical: 

Grid-No.3 (Focusing Electrode} Voltage  6000 max. V Horizontal Deflection Coils: 

Peak Grid-No.2 Voltage  1000 max. V 
Parallel~onnected: 

Inductance at 1 V rms and 1 kHz  0.158 * 5% mH 
Cathode Voltage: Resistance at 25o C  0.40 t 7% SZ 

Positive bias value  400 max. V Peak-to•peak deflection current at 
Positive operating cutoff value  200 max. V 25 kV edge-to-edge scan, typical  11.8 A _ 
Negative bias value  0 max. V Series-connected: 
Negative peak value  2 max. V tnductance at 1 V rms and 1 kHz . . . .. . 0.632 ± 5% mH 

Heater Voltage (AC or DC)d,e  6.9 max. 
5.7 min. 

V 
V 

Resistance at 25o C  
Peak-to-peak deflection current at 
25 kV, edge-to•edge scan, typical  

1.60 f 7% SZ 

6.9 A 
Heater-Cathode Voltage:f 

Heater negative with respect to cathode: 
During equipment warm-up period 
not exceeding 15 sewnds  
After equipment warm-up period: 

DC component value  

450 max. 

200 max. 

V 

V 

Vertical Deflection Coils, Series-Connected: 
tnductance at 1 V cros and 1 kFtz  
Resistance at Z5o C, coils only  
Peak-to-peak deflection current at 
25 k V, edge-to-edge scan, typical  

1.15± 5% rnH 
2.22 t 7% SZ 

3.5 A 

Peak value  200 max. V Typical Raster Pincushion Distortion:h 
Heater positive with respect to cathode: East/west  4.0% 

OCcomponent value 0 max. V Northlsouth  2.8% 
Peak value  200 max. V 

Typical Design Values 

Unless otherwise specified, voltage values are positive with respect 
to grid No.t. 

For anode voltage of 25 kV 

Grid-No.3 (Focusing Electrode) Voltage   16.8% to 20%of 
Anode voltage 

Grid•No.2 Voltage for Visual 
Extinction of Undeflected 
Focused Spot   Sea CUTOFF DESIGN CHART in Figure 2 

At cathode voltage of 75 V   165 to 360 V 
At cathode voltage of 125 V   .. .   335 to 670 V 
At cathode voltage of 175 V   510 to 975 V 

2 

Maximum Ratings, Absolute-Maximum Vafues:b 

Peak Pulse Voltage Across Horizontal 
Coils at 15,625 Hz for a Maximum 
Pulse Duration of 12µs   700 max. V 

Peak Pulse Voltage Between Horizontal 
and Vertical Coils at 15,625 Hz for a 
Maximum Pulse Duration of 12µs   625 max. V 

The horizontal and vertical coils or circuits should be interconnected 
so that the Absolute-Maximum peak pulse voltage between the 
horizontal and vertical coils is not exceeded. For series operation it 
is recommended that the horizontal deflection coils be driven also• 
trically balanced with respect to the vertical deflection coils. 
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VERT. ~~ 
COIL 

NoL 1 —For completion of the vertical circuit in series operation, 
connect a jumper between terminals 5 and f3. 

Note 2 — For parallel operation of the horizontal windings, connect 
jumpers between terminals 1 and 2 and between terminals 
3 and 7. 

Note 3 — For caries operation of the horizontal windings, connect 
a jumper between terminals 2 and 7. 

Note 4 — Terminal 10 has an internal connection — Do Nat Use. 

Figure 1 —Connection Diagram for Yoke 
(As viewed from rear of yoke). 

a The mating socket assembly with associated circuit beard and 
mounted components must not weigh more than onefialt kilo-
gram. To minimize the torsional forces or, the tuba base pins, 
the center of gravity of this assembly should be located on the 
~~,^tical plane through the picture tube axis. Caur.ion should also 
be exercised so that connecting leads to the assembly do net 
exert excessive torsional forces. 

b The maximum ratings in the tabulated data are established in 
accordance with the following definition of the Absolute-
Maximum Rating System for rating electron devices. 

Absolute-Maximum ratings are limiting values of operating and 
environmental conditions applicable to any electron device of a 
specified type as defined by its published data, and should not 
be exceeded under the worst probable conditions. 

The device manufacturer chooses these values to provide accept- 
able serviceability of the device, taking no responsibility for 
equipment variations, environment variations, and Lhe effects of 
changes in operating Conditions due to variations in device 
characteristics. 

The equipment manufacturer should design so that initially and 
throughout life no Absolute-Maximum value for the intended 
service is exceeded with any device under the worst probable 
operating conditions with respect to supply voltage variation, 
equipment component variation, equipment control adjustment, 
load variation, signal variation, environmental conditions, and 
variations in device characteristics. 

c Tha short-term average anode current should be limited by 
circuitry of 1500 microamperes. 

d For maximum cathode life, it is recommended that the heater 
supply voltage be regulated at or slightly below the Typical Design 
Value with an adequate regulation circuit. Details of this specific 
circuit should be reviewed with RCA Picture Tube Division. The 
surge voltage across the heater must be limited to 9.5 volts rms. 

3 

e Although the tube incorporates a "quick heat" design, a faster 
iurnon can be accomplished with "instant on" operetion. If 
"inrant on" operation is utilized, the Absoiuto-Maximum heater 
voltage under standby conditions is 5.5 volts. The Typical Design 
heater voltages for 'instant on" operation are: 6.0 volts under 
operating conditions and 5.0 volts under standby conditions. 
All other voltages normally applied to the tube must be removed 
during standby operation. 

For maximum reliability, the series impedance to any chassis 
connection in the do biasing circuit for the heater should be 
between 100 kilohms and 1 megohm. 

g A high internal impedance in the focus circuit can result in a 
change in the focus voltage with a change in the grid-No.3 
leakage current. 

Typical measured values at a distance 5 times the picture height 
in accordance with IEC Recommendation —Publication 
107.1960 —Recommended Methods of Measurement on Re-
ceivers for Television Broadcast Transmissions. 

f 
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HEATER VOLTAGE • 8.3 V 
ANODE-TO-GP.tD No. VOLTAGE - 15 kV 
GRID No.3-TO-GRID No 7 VOLTAGE ADJUSTED FOR FOCUS 
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CONTACT 
AREA OF 
E %TERNAL 
coNaltrcvE 
COATIMO 
iNOTE 21 --! 

1 

94.1 MIM. 

70.1 MA% 

7811 X124 _ ~_ 

I 

t 

I 

-06.5 

(s--703 MAX.---+i 
760.00 L 7.00 

~--- - MOLDMATCN LUTE 

~__. 

~_ 

310.38 
O4Ax. 

140.66 
1 3}t 

b .td 
(NO

1
TE 61 

t 

OASE 
JEDEC Ne.B12 260 
!NOTE if 

6031~MAX. 

_~-

ITIs 
_~. 

I 
78.R MAX 

1J.03 --a l

r 1

3Du. 

ANODE CONTACT 
----JEOEC No.JI it 

♦IIOlES 
!NOTE H 

361.51 MAK. 
O.D. OF 7EN710N BAND 

766.67 MAx. 

366.10 {NOTE 51 

126.50 R. 
( (NOTE TI 

I 
1264.86 R. 
(NOTE Tt 

1607.60 R. 
rNDTE r! 

i 
{ 

(...-t6M.01 R. 

i 

' 

1

1

1.06 R. 

`-.-. __ 

8 O 
O00 
R 

(.~-- 166.50 

7140.00 R. 

/ 70.1 
6.76 ~ '~ MAX 
MAx. ~ _ 
CLEARANCE FOR 
TENSION 6AND Cllf 

i. i 
Max 

EAOITTAI NEIGHSS AT EDGE OF M:N. SCREEN 

aAE1bNA1 38.00 
N0111270P(TAL 20.17 
vERTIGI 11.78 

{j 
u 

Y 

TRANSiARENT 
INSULATING 
COATING 

` INOTE 3i 

142.70 

1 
{NOTE 47 

1 

( 

I 

I 

282.23 
MAx, o.o. 

OF TENSION 
111.5 BAND 6 

CRIMt SEAL 

1

~-MINIMI/M SCREEN 

OIA(io71AL 762,0 
MDRI40NTAL 324.10 
VERTtGt 441 b6 

Dirtlensions in mm unless otherwise noted 

Note 1 -Socket for this base should not be rigidly mounted; it 
should have flexible leads and be allowed to move freely. 

Note Z - The drawing shows the size and location of the contact 
area of the external conductive coating. The actual area 
of this coating wilt be greater than that of the contact 
area so as to provide the required capacitance. External 
conductive coating must be connected to chassis with 
multiple contacts. 

Note 3 - To clean this area, wipe only with soft, dry, tintless cloth. 

Figure 3 - Dimensional Out{ine 
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f 

40LL-i7v111 

Note 4 - "X", "Y", and "Z" reference points are located on the 
outside slJr€ace of the faceplate at the intersection of the 
minimurt published screen with the minor, major, and 
diagonal axes, respectively. 

Note 5 - The tolerance of the mounting lug holes will accommodate 
mounting screws up to 8.5 mm in diameter when positioned 
on the hole centers. 

Note 6 - One of four brackets may deviate 2 mm max. from the 
plane of the other three. 

Note 7 -The radius is to the outside of the glass at the mold-match 
line and is intended to define the shape of the required 
cutout for "push-through" cabinet designs. 

Note t3 - Mounting holes for degaussing coils 24 mm x 2.5 mm. 
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VIDEO SIONAI VOLTAGE PER OUN - V 

Figure 4 -• Typical Drive Characteristics, 
Cathoaie-Drive Service 

Baking Sp■cification JEDEC No.13G 
pin 

Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
P'rrl 

YitlA-atMllt 

I~~~w ~ 

><~ 1 

r`Gi 

1̀ R 1 1\  B i 

Pin 10: Grid No.2 1 ~ ~, _~~ 
Pin 11: NC • • 
Pin 12: Cathode of Green Beam ~~,r~~r~~ 
Pin 13: IC (Do Not Use) 
Cap: Anode SGrid No.4, Screed, Collector) 
C: External Conductive Coating 

Figure 5 -Bottom View of Base 

1: Grid No.3 
3: Cathode of 8sue Beam 
4: NC 
5: NC 
6: Heater 
7: Neater 

$: Cathode of Rod Beam 

9: Grid No.t 

It 

9115-~556A 1 
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Convergeence and Purity 
The slight correction required for static convergence and 
color purity in the precision in-line system is supplied by 
three pairs of permanent magnets in one assembly which is 
mounted on the tube and preset at the factory for optimum 
performance. Barium-ferrite magnets with a permeability of 
approximately 1 are used to avoid interaction between the 
devices and the deflection yoke. With the line screen struc-
ture, only a horizontal purity shift is required. This is atxom-
plished by varying the magnetic strength in the pair of 
magnets nearest the yoke to produce a vertical field. The 
other two pairs of magnets are used for static convergence, 

a four-pole magnet as shown in Figure 6 (the pair nearest 
the base) to move the outside beams equally in opposite 
directions and asix-pole magnet as shown in Figure 7 (the 
middle pair) to move the outside beams equally in the same 
direction. In both the four-pole and six-pole devices the 
field in the center is zero so the center beam is unaffected. 
These devices are used to converge any orientation of the 
outside beams to the center beam at the center of the 
screen Krith substantially no motion of the center beam and 

BEAM 
DISPLACEMENT 
DIRECTION 

MAGNETIC 
FLUX 
LINES 

e -POLE FtEL0 
e. 

Stu-~9rri 

Figure 6 - Beam Motion Produced by the Four-Pole 
Convergence Magnet 

a. b. 

1tf.f~9tJRt 

Figure 7 - Beam Motion Produced by the Six-Pole 
Convergence Magnet 
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without the use of magnetic pieces in the gun. Thus, the 
beams are converged with practically no interaction and a 
minimum amount of bending the beams; therefore, there 
is very little distortion in the shape of the individual beams. 

Convergence of the three beams over the entire screen is 
accomplished by positioning of the yoke with respect to 
the beams. The yoke is adjusted and secured in its optimum 
position in the tube factory. 

Magnetic Shield and Degaussing 
The A42-16 ,' incorporates an internal magnetic shield; 
however, it must be operated with external degaussing 
straps. The internal magnetic shield together with the 
prescribed external degaussing straps provide goad shielding 
from the earth's magnetic field. The internal shield and 
external straps have the further advantage of shielding 
much of the tube from the line-rate AC fields found in 
many solid-state receivers-

In order to be effective, the picture tube and the external 
straps should be tF~oroughly degaussed in the presence of 

the vertical component of the earth's magnetic field. This 

initial degaussing should be performed with the tube 

mounted in the TV receiver. The treatment will correct 
far localized areas of misregister resulting from magnetiza-
tion of the metal shield and tube parts. The vertical com-
ponent of the earth's field is essential{y constant with any 
receiver's orientation and the degaussing will also com-
p~nsate for this field. 

After the initial degaussing, automatic degaussing may be 
accomplished. A suggested automatic degaussing system is 
described which will develop an adequate degaussing field 
strength to assure good performance; this system also pro-

vides optimum degaussing with a coif having greatly reduced 
copper wire content. 

The degaussing system has been designed to include two 
internal magnetic shield parts and two externs{ degaussing 
straps with coils to complete the magnetic circuit of the 
system. The internal magnetic shield is not adequate for 
shielding from the earth's magnetic field without the 
external degaussing straps to complete the magnetic circuit. 

These must be used together to achieve satisfactory shield-
ing performance. 

External Degaussing Straps 

Figures 8 and 9 show the details of the required external 

straps. These straps must be made within the dimensions 

shown. Deviations from the recommended dimensions may 

cause inadequate degaussing action, improper shielding and/ 

or a variation in yoke loading that can affect beam landing 

and convergence. Holes may be added to the straps at the 

user's convenience to accommodate springs and terminals 

for the purpose of fastening them to the tube and/or for 

grounding the external coating of the tube. 

6 

Degaussing Coils 
The dE=gaussing coifs are made by winding ]50 turns of 0.3 

mm diameter wire in the shape required to fit over the 

narrow end of the strap part as shown in Figure 10. The 

two pieces, one right hand and one left hand are assembled 
through the coil from opposite sides of the coil and fastened 

by at least one rivet. The coil is now held in the cutout 
section formed by the two assembled pieces of the strap. 
Two such assemblies are required far each tube and when 

mounted on the tube, the two coils shou►d be connected in 
series to produce a vertical cross-axial degaussing field. 
When properly connected, the instantaneous polarity 
of the magnetic field at the top of both strap assemblies 

is the same. Likewise, the polarity at the bottom of both 

straps should be the same but opposite from that at the 

top. The resistance of each of the coils is approximately 

8.6 ohms. insulation must be adequate to prevent the 
degaussing circuit from shorting to the straps. The intent 

is to provide a minimum of 1800 peak-to-peak ampere-turns 
in each coil so as to have a minimum of 3600 peak-to-peak 

ampere-turns available with the two coils on the two strap 

assemblies. Variations in wire size, and turns can be opti-

mized to match the receiver circuit. 

HL/ 197! 
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Mounting of the Degaussing Straps 

A suggested mounting system is shown in Figure 11 using 

plastic cable ties to attach the strap assemblies. To use this 

method, holes should be provided in the ends of the de-
gaussing straps. Mating holes are provided in the implosion 

protection hardware of the tube to complete the assembly. 

The use of the plastic ties will maintain the insulation in-

tegrity of the tube mounting hardware relative to the picture 

tube external coating and degaussing straps. Even though 

most of the tube's external conductive coating area is in 

contact with the degaussing straps, it is recommended that 

some type of concoct fingers be fastened to the under-side 

of the strap assemblies to assure positive contact with the 

coating. 

Automatic Integral Degaussing Circuit 

A recommended "off-the-line" automatic integral degaussing 

circuit, shown ire Figure 12, using a conventional dual PTC 

device will provide the necessary 12 amperes peak-to-peak 

degaussing current and reduce the residua} current to the 

required 3 mA peak-to-peak. The low value of residual 

current is required because of the high efficiency of the 

degaussing system. Far optimum performance the degaus~ 

sing roils should a}ways be connected to a very low source 

impedance at the horizontal frequency. If the circuit used 

does not have an inherent tow impedance at the horizontal 

frequency, the degaussing coil should be shunted with a 

suitable capacitor. If the addition of a short across the 

coils increases the horizontal frequency currents in the 
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degaussing coils by more than 20%, the inherent source 
impedance offered by the PTC and associated circuitry is 
indicated to be too high to provide satisfactory performance. 

Therefore a capacitor should be added across the degaussing 

c'x:il to satisfy this requirement. 

Degaussing Procedures 
After installation of the picture tube into the receiver cabinet 
on the production line, the complete receiver should be 

EMBOSS AREA 
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AND EDGEA~ 

A~~ 

__. 

q

\
r
a

~2 \I~9.5 i ~ A / A. 

~~-~ s~ ;~ 
..~ 2i 

I -~~ 
~..---

externally degaussed by a minimum degaussing field of 20 
gauss. During the external degaussing, the receiver should 
be in an "off" condition o:- in an "an" condition with the 
vertical scan removed and the mains input to the internal 
degaussing circuit disconnected. In this latter case, the in-
ternal degaussing circuit must be re~nnected after the ex-
ternal degaussing process is completed. The external degaus-
sing procedure should be followed by the receiver's internal 
degaussing in the normal manner. 
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Figure 8 — Degaussing Strap (Left-Hand Side} 
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Figure 9 — Degaussing Strap 4Right-Hand Side) 
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X-Radiation 
1"his color picture tube does not emit x-radiation above the 
internationally accepted isoexposure rate of 0.5 mR/h if it is 
operated within the Absolute-Maximum Ratings. 

Implosion Protection 
This picture tube employs integral implosion protection and 
must be replaced with a tube of the same type number or a 
recommended replacement to assure continued safety. 

Shock Hazard 
the high voltage at which the tube is operated may be very 
dangerous. Design of the TV receiver should include safe• 
guards to prevent the user from coming in contact with the 
high voltage. Extreme care should be taken in the servicing 
or adjustment of any high-voltage circuit. 

RCAF Picture Tube Division~Lancaster, PA 17604(U.S.A. 

hL/ ; 971 
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Caution must be exercised during the replacement or ser-
vicing of the picture tube since a residual electrical charge 
may be contained on the high-voltage capacitor formed by 
the external and internal conductive coatings of the picture 
tube funnel. To remove any undesirable residual high-voltage 

charges from the picture tube, "bleed-off" the charge by 
shorting the anode contact button, located in the funnel of 
the picture tube, to the external conductive coating before 
handling the tube. Discharging the high voltage to isolated 
metal parts such as cabinets and control brackets may 
produce a shock hazard. 

Contact to the external conductive coating should be made 

by multiple fingers to prevent possible damage to the tube 

from localized overheating due to poor contact. 

Mounting 
Integral mounting tugs are provided to facilitate mounting 
the A42-1f3X in the receiver. If the integral mounting 
system is accessible in the receiver it is recommended that 
it be connected to the receiver chassis through one of the 
mounting tugs. If the chassis is not at earth potential the 
connection should be made through a current limiting 
resistor (1 MS2). 

The color receiver mounting system should incorporate 
sufficient cushioning so that under normal conditions of 
shipment or handling an impact force of more than 35 g is 
never applied to the picture tube. 

Tube Handling 
Picture tubes should be kept in the shipping box or similar 
protective container until just prior to installation. Wear 
heavy protective clothing, including gloves and safety goggles 
with side shields, in areas containing unpacked and unpro-
tected tubes to prevent possible injury from flying glass in 
the event a tube breaks. Handle the picture tube with ex-
treme care. Do not strike, scratch or subject the tube to 
more than moderate pressure. Particular care should be 
taken to prevent damage to the seat area. The picture tube 
assembly should never be handfed by the neck, yoke or 
other components. 

General 
It is the sole responsibility of the manufacturer of television 
receivers and other equipment utilizing this color picture 
tube assembly to provide protective circuitry and design in 
the event of failure of this color picture tube assembly. 

The equipment manufacturer should provide a warning label 

in an appropriate position on the equipment to advise the 

serviceman of alt safety precautions. 
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Division dolor Picture Tube Assembly 
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;~„ A51-163X 

SOo Deflection - 29 n1m Neck - 51 cm Diagonal 
Precision fn-Line dolor Picture Tube Assembly 
includes Factory Preset Yoke and Neck Components 
■ Self-Converging System —

Dynamic Convergence Not Required 

■ Precision Fn-Line Electron lion Assembly —
t~orizontal In-Line, Triple-Beam, Bipotential 
Gun Incorporating Unitized Grids 

■ PST (Precision Static Toroidf Yoke --
Precision Wound, Line-Focus Type Yoke 
with Low Impedance — ideal far Sclid-
State Deflection Circuits 

■ integral Tube Components 
All Neck Components included and Preset at 
Factory — No Setup Adjustments Required 
Yoke Permanently Affixed to Tube 

RCA A51-163X is a 90o Color Picture Tube Assembly 
consisting of a precision in-line color picture cube„ a 
Precision Static Toroid {PSTi self-converging yoke, and a 
permanent magnet purity and static convergence device. 
The picture tube incorporates selectively absorbent phos-
phors, and an internal magnetic shield. The phosphor is 
tinted to selectively absorb room light striking it and permit 
only the phosphor color to be reflected. 

The A51-163X features inherent self-convergence and inte-
gral tube components which provide optimum performance 

without dynamic convergence correction. The yoke and 
other neck components are preassembled on the tube, 
factory preset for optimum performance, and the yoke is 
permanently affixed to the tube in that position. The tube 
assembly can normally be insta!{ed by the receiver manu-
facturer or serviceman in the field without any convergence 
or purity setup operations —saving picture tube installation 
and setup costs. Re{iab{e and stable convergence, purity, 
and white uniformity performance are obtained throughout 

tube life with the integral tube-component assembly. 

The fine-focus type PST yoke in combination with the hori-
zontal in•line electron gun provides the precision arrange-
ment required to achieve inherent self convergence. The 
field configuration of this yoke and the geometry of the 
electron beams produce good convergence performance 
without dynamic convergence correction. Therefore con-
vergence performance is independent of scan size, scan rate, 
pincushion rorrection, line-vo)tage fluctuations, or circuit 

changes through aging. Simple permanent-magnet devices 

are used to accomplish static convergence and purity which 
are factory preset for optimum performance. 
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■ 

■ 

■ 

Lane Screen 
AL/19~E

With Tinted Phosphor — Annex 

Enhanced Color and Contrast 

Moire Minimized in 625 TV-Line Systems 

Internal Magnetic Shield 

Banded-Type Implosion Protection — 
For "Push-Through" Cabinet Designs 

integral Mounting Lugs 

Picture Tube Data 
Electrical: 

Heater 
Voltage  6.3 V 
Currenx  S00 mA 

Focusing Method   Electrostatic 

Focus Lens   Bipotential 

Convergence Method   Magnetic (Preset) 

Deflection Method   Magnetic 

Deflection Angles lApprox.): 
Diagonal  
Horizontal  
Vertical  

Direct Interetectrocle Capacitance (Approx.): 
Grid No.1 to all other electrafes   11.4 
Grid No.3 to all other electrodes   5.6 
Green cathode to all other electrodes   7.1 
Red or blue cathode to all other electrodes   6.5 

Capacitance Between Anode and 
External Conductive Coating  

g0 
78 
60 

2300 max. 
1300 min. 

deg 
deg 
deg 

pF 
pF 
pF 
pF 

pF 
pF 

Capacitance Between Anode and 
Metal Hardware (Approx.)   250 pF 

Resistance Between Metal Hardware 
and External Conductive Coating   50 min. MSZ 

Optical: 

Faceplate: 
Light transmission at center (apprax.)   72.5% 
Surface   Polished 

Screen: 
Phosphor, rare-earth (red) sulfide (blue &green)   P22 

Type   Selectively absorbent 
Persistence   Medium-Short 

Array   Vertical Line Trios 
Spacing between corresponding 
points on line trios (approx.)   0.826 mm 

Information furnished by RCA is believed to be accurate and 
reliable. However, no responsibility is aswmed by RCA far 
its use; oar far any infringements of patents or other rights of 
third ponies which may result from its use. No license is 
granted by implication or otherwise under any patent or 
patent rights of RCA. 

TradernanclsJ Ragistered CR.J 
Marca(sl Registradals> 

Printed in U.S.A./5-78 
A51.163X 
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Mechanical: Maximum Ratio of Cathode Voltages, 
Highest Gun to Lowest Gun With Cathode 

- 15 

Tube Dimensions: Voltage Adjusted for Spot Cutoff  1.5 
Overall length   416.99±6.35 mm 
At mold-match line: Neater Voltaged  6.3 V 

Diagonal   513.46 ± 2.00 mm Grid-No.3 Currentf  .t 15µA 
Horizontal   440.46 ± 2.00 rnm 
Vertical   341.76 f 2-00 mm Grid-No.2 Current  t 5µA 

Minimum Screen Dimensions (Projected): Grid-No.1 Current  ± 5µA 

Diagonal   479.98 mm 6550 K + 9300 K + 
Horizontal   404.42 mm To Produce White Light of . . . . 7 M.P.C.D. 27 M.P. C. D. 
Vertical   303.30 mm (IIIum. D) 
Area   1194 sq cm 

C)E coordinates: 
Bulb Funnel Designation   JEDEC No.J510D X   0.313 0.281 

Bulb Panel Designation   JEDEC No.F513A 

Anode Bulb Contact Designation   Recessed Small Cavity 
Cap (IEC67-III-2, JEDEC No.J1-21) 

Y   0.329 
Percentage of total anode 
current supplied by each 
beam (average): 

0.311 

Base Designations   JEDEC No.B12-260 Red  34 
Blue   28 

23 % 
35 % 

Basing Designation   JEDEC No.13G Green   38 42 % 

Pin Position Alignment   Pin No.1 Aligns Approx. with Ratio of cathode currents: 
Anode Buib Contact Red/blue: 

Minimum   1.05 0.50 
Operating Position   Anode Buib Contact Up Typical   1.22 0.67 

Gun Configuration .   Horizontal In-Lure Maximum   1.55 0.90 
Red/green: 

Weight (Approx.)   12.9 kg Minimum   0.75 0.40 
Typical   0.88 0.56 

lmp(osion Protection 
Maximum   1.05 

Blue/green: 
0.70 

Type   Reinforcing Bars and Tension Band Minimum  0.50 0.60 
Typical   0.72 0.83 
Maximum   0.90 1.00 

Maximum and Minimum Ratings, 
Absolute-Maximum Valuesb 

Raster Centering Displacement, 
Measured at Center of Screen: 

Horizontal  ± 8.0 mm 
Unless otherwise specified, voltage values are positive with respect 
to grid No.1. 

Vertical  ± 8.0 mm 

27.5 max. kV 
Anode Voltage  

20 min. kV 
Deflection Yoke Data 

Anode Current, Long-Term Averagec  tOD0 max. µA 
Electrical: 

Grid-No.3 (Focusing Electrode) Voltage  6000 max. V 
Horizontal Deflection Coils: 

Peak Grid-No.2 Voltage  1000 max. V Parallelconnected: 
Cathode Voltage: Inductance at 1 V rms and 1 kHz  

Positive bias value  400 max. V Resistance at 25o C  
Positive operating cutoff value  200 max. V Peak-to-peak deflectio. ~ current at 
Negative bias value  0 max. V 25 kV edge-to-edge scan, typical  
Negative peak value  2 max. V Series-connected: 

Inductance at 1 V rms and 1 kHz  

Heater Voltage (AC or DC)d  
j 6.9 
j 5J 

max. 
min. 

V 
V 

Resistance at 25o C  
Pezk-to-peak deflection current at 

Heater•Cathode Vokage:e 
25 kV, edge-to-edge scan, typicaE 

Heater negative with respect to cathode: Vertical Deflection Coils, Series-Connected: 
During equipment warm-up period Inductance at 1 V rms and 1 k Hz 
not exceeding 75 seconds  450 max. V Resistance at 25o C, coils only  
After equipment warm-up period: Peak-to-peak deflection current at 

DC component value  200 max. V 25 kV, edge-to edge scan, typ'scat  
Peak value  

Heater positive with respect to cathode: 
DC component value  
Peak value  

200 

0 
200 

max. 

max. 
max. 

V 

V 
V 

Typical Raster Pincushion Distortion:9 
East/west  
North/south  

Typical Design Values 

Unless otherwise specified, voltage values are positive with respect 
to grid No.1. 

For anode voltage of 25 kV 

Grid-No.3 (Focusing Electrode) Voltage   16.8% to 20% of 
Anode voltage 

Grid-No-2 Voltage for Visual 
Extinction of Undeflected 
Focused Spot   See CUTOFF DESIGN CHART in Figure 2 

At cathode voltage of 75 V   165 to 360 V 
At cathode voltage of 125 V   335 to 670 V 
At cathode voltage of 175 V   510 to 975 V 

2 

0.166± 5% mH 
0.363 f 7% S2 

17.8 V 

4.664 t 5% mH 
1.452 ± 7% St 

5.9 A 

1.14 f 5% mH 
1.87 ± 7% SZ 

3.6 A 

4.2% 
3.5% 

Maximum Ratings, Absolute-Maximum Valuesb 

Peak Pulse Voltage Across Horizontal 
Coils at 15,625 Hz for a Maximum Pulse 
Duration of 12µs   700 max. V 

Peak Pulse Voltage Between Horizontal 
and Vertical Coils at 15,625 Hz for a 
Maximum Pulse Duration of 12µs   625 max. V 

The horizontal and vertical coifs or circuits should be interconnected 
so that the Absolute-Maximum peak pulse voltage between the 
horizontal and vertical coils is not exceeded. For series operation it 
is recommended that the horizontal deflection coils be driven elec-
trically balanced with respect to the vertical deflection coils. 
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Note 7 —For completion of the vertical circuit in series operation, 
connect a jumper between terminals 5 and 8. 

Note 2 — For parallel operation of the horizontal windings, connect 
jumpers between terminals 1 and 2 and between terminals 
3 and 7. 

Note 3 — For series operation of the horizontal windings, connect 
a jumper between terminals 2 and 7. 

Note 4 — Terminal 70 has an internal connection — Do Mot lJse. 

Figure 1 — Connectjon Diagram for Yoke 

(As viewed from rear of yoke.} 

a The mating socket assembly with associated circuit board and 
mounted components must not weigh rnore than one•half kilo-
gram. To minimize the torsional farces on the tube base pins, 
the center of gravity of this assembly should be located on the 
vertical plane through the picture tube axis. Caution should also 
be exercised so that connecting leads to the assembly do not 
exert excessive torsional forces. 

b The maximum ratings in the tabulated data are established in 
accordance with the following definition of the Abio{ute-
Maximum Rating System for rating ekes-iron devices. 

Absolute-Maximum ratings are limiting values of operating and 
environmental conditions applicable to any electron device of 
a specified type as defined by its published data, and should not 
be exceeded under the worst probable conditions. 

The device manufacturer chooses these values to provide accept-
able serviceability of the device, taking no responsibility for 
equipment variations, environment variations, and the effects 
of changes in operating conditions due to variations in device 
characteristics. 

The equipment manufacturer should design so that initially and 
throughout life no Absolute•Maximum value for the intended 

service is exceeded with any device under the worst probable 
operating conditions with respect to supply voltage variation, 
equipment component variation, equipment control adjustment, 
load variation, signal variation, environmental conditions, and 
variations in device characteristics. 

3 
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~ The short-term average anode current should be limited by — ~ 6 
circuitry of 15C?0 microamperes. 

d For maximum cathode life, it is recommended than the heater 

supply voltage be regulated at or slightly below the Typical 

Design Value with an adequate regulation circuit. Details of 

this specific circuit should be reviewed with RCA Picture Tube 

Division. The surge voltage across the heater must be limited 

to 9.5 volts rms. 

e For maximum reliability, the series impedance to any chassis 
connection in the do biasing circuit for the heater should be 
between 100 kitohms and 1 megohm. 

A high internal impedance in the focus circuit can result in a 

change in the focus voltage with a change in the grid-No.3 leakage 

current. 

f 

g Typical measured values at a distance 5 times the picture height 

in accordance with IEC Recommendation —Publication 107-1960 
— Recommended Methods of Measurement on Receivers for 

Television Broadcast Transmissions. 
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29.t1 
+L24 
- .66 -~ 

CONTACT 
AREA OF 
EXTERNAL 
CONDUCTIVE 
COATING 
iNOTE 2} --~1 

1 

I 
128,3 MIN. 

31.8 MAX. 

1 .~--_ 

35fi 43 
MAX. 

:536.80 
(NOTE Sf 

1 

f 
/68.40 
v3. /8 

CLEARANCE FOR 
TENSION BANG CLID 

t`~ 

f' 

r 

~B617~ 

~~- 203 MAX..-_--r

440.46 z. 2.Ob  
MOI U-MATCH LINE 

BASE 
JEDEC No.612-260 

-(NOTE 1) 

79.8 
60.33 MAx. MAx. 

- 414.09 MAX. 
O.D. OF TENSION SAND 

465.18 
MAX. 

t 
17 .5 

ANODE CONTACT 
--JEDEC No.JI-21 

6 MOLES 
INUTE 8! 1 

yi~ 

434.13 _ 
INUTE 5) 

50.8 x-
6.35 / MA%. 
MAX. 

~ 
50,8 
MAX. 

SAGITTAL HEIGHTS AT EDGE Of MIN. SCREEN 

OIAGONAL 3670 
HORIZONTAL 2565 
VERTICAL 14.17 

13.03 --: 

3 DIA. -~ 

TRANSPARENT 
INSULATING 
COATING 

~~~-~fNUTE 31 

iT73.53 

355.85 MAX. 

i O.O. O F 
~ TENSION BAND 
i &CRIMP SEAL 

139.55 

i 

'- MI~tMUM SCF'cEN

DIAGONAL 479.99 
HORIZONTAL 404.02 

VERTICAL 303.30 

Dimensions irl mm unless otherwise noted 

Note 9 -Socket for this base should not be rigidEy mounted; it 
should have flexible leads and be allowed to move freely. 

Note 2 - The drawing shows the size and location of the contact 
area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact 
area so as to provide the required capacitance. External 
conductive coating must be connected to chassis with 

multiple contacts. 

Note 3 - To clean this area, wipe only with soft, dry, Eintless cloth. 

Figure 3 - Dimensional Outline . 
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80 MAX. 

35 MIN. 

Note 4 - "X", "Y", and "Z" reference poinu are located on the 
outside surface of the faceplate at the intersection of the 
minimum published screen with the minor, major, and 
diagonal axes, respectively. 

Note 5 -The tolerance of the mounting lug holes will accommodate 
mounting screws up to 8.5 mm in diameter when positioned 
on the hole centers. 

Note 6 -One of four bracken may deviate 2 mm max. from the 
plane of the other three. 

Nate 7 -The radius is to the outside of the glass at the mold-match 

line and is intended to define the shape of the required 
cutout for "push-through" cabinet designs. 

Note $ - Mounting holes for degaussing coifs 24 mm x 2.5 mm. 
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Figure 4 —Typical Drive Characteristics, 
Cathode-Drive Service 

Basing Specification JEDEC PIo.13G 

Pin 1: Grid No.3 
Pin 3: Cathode of Btue Beam 
Pin 4: NC 

N ' Pin 5: NC 13 IA 
Pin 6: Neater 12~~e~ ~~ 
Pin 7: Heater T 
Pin 8: Cathode of Red Beam r --~ ~_ ,- V 
Pin $: Grid Nn.1 II i~► ~ ~ I ~ c ; \ el 

Pin 10: Grid No.2 
~~ 

J~ \ 
Pin 11: NC IO ~► ~ 
Pin t2: Cathode of Green Beam s~v~r~~ 
Pin 13: IC 4do Not llse} 
Cap: Anode (Grid No.4, Screen, ColOectar} 
C: Externs! Conductive Coating 

9[LS-d940Ft 
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Convergence anti Purity - 18 -

The slight correction required for static convergence and 
color purity in the precision in-line system is supplied by 
three pairs of permanent magnets in one assembly which is 
mounted an the tube and preset at the factory for optimum 

pertormance. Barium-ferrite magnets with a permeability of 

approximately 1 are used to avoid interaction between the 

devices and the deflection yoke. With the line screen struc-

ture, only a horizontal purity shift is required. This is accam-

plished by varying the magnetic strength in the pair of 

magnets nearest the yoke to produce a vertical field. The 

other two pairs of magnets are used for static convergence, 

a four-pale magnet as shown in Figure 6 (the pair nearest 

the basey to move the outside bearns equally in opposite 

directions and asix-pole magnet as shown in Figure 7 (the 

middle pair) to move the outside beams equally in the same 

direction. In both the four-pole and six-pole devices the 

field in the center is zero so the center beam is unaffected. 
These devices are used to converge any orientation of the 

outside beams to the center beam at the center of the 

screen with substantially no motion of the center beam and 

aEAM MAGNETIC 
DISPLACEMENT FLUX 
DIRECTION LINES 

4 ~ POLE l=tELD 
a. 6. 

92L5-<6KHt 

Figure 6 - Beam Motion Produced by the Four-Pole 
Convergence Magnet 

6 ~ POLE ftELD 
6. 

92LS-16i7Rt 

Figure 7 - Beam Motion Produced by the Six-Pole 
Figure 5 ~- Bottom View of Base Convergence Magnet 

5 
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without the use of magnetic pieces in the gun. Thus, the 

beams are converged with practically no interaction and a 
minimum amount of bending the beams; therefore, there 
is very tittle distortion in the shape of the individual bearris. 

Convergence of the three beams over the entire screen is 
accomplished by positioning of the ycite with respect to 
the beams. The yoke is adjusted and secured in its optimum 
position in the tube factory. 

Magnetic Shield and Degaussing 
The A51-163X incorporates an internal magnetic shield; 
however, it must be operated with external degaussing 

straps. The interns! magnetic shield together with the 

prescribed external degaussing straps provide good shielding 
from the earth's magnetic field. The interns! shield and 
externs! straps have the further advantage of shielding 
much of the tube from the line-rate AC fields found in 

,,..~ many solid-state receivers. 

In order to be effective, the picture tube and the external 
straps should be thoroughly degaussed in the presence of 

the vertical component of the earth's magnetic field. This 

initial degaussing should be performed with the tube 
mounted in the TV receiver. The treatment wi!! correct 
for localized areas of misregister resulting from magnetiza-
tion of the metal shield and tube parts. The vertical com-
ponent of the earth"s field is essentially constant with any 
receiver's orientation and the degaussing wild also com-
rensate for this field. 

After the initial degaussing, automatic degaussing may be 

accomplished. A suggested automatic degaussing system is 

described which will develop an adequate degaussing field 
strength to assure good performance; this system also pro-
vides optimum degaussing with a coil having greatly reduced 
copper wire content. 

The degaussing system has been designed to include two 
,,.-. interns! magnetic shield parts and two external degaussing 

straps with coils to complete the magnetic circuit of the 
system. The interns! magnetic shield is not adequate for 
shielding from the earth's magnetic field without the 
external degaussing straps to complete the magnetic circuit. 
These must be used together to achieve satisfactory shield-
ing performance. 

External Degaussing Straps 
Figures 8 and 9 show the details of the required externs! 
straps. These straps must be made within the dimensions 
shown. Deviations from the recommended dimensions may 

- cause inadequate degaussing action, improper shielding and! 
ar a variation in yoke loading that can affect beam landing 
and convergence. Holes may be added to the straps at the 

= user's convenience to accommodate springs and terminals 
for the purpose of fastening them to the tube and/or for 
grounding the exterral coating of the tube. 

6 

Degaussing Coils 
The degaussing coils are made by winding 150 turns of 0.3 
mm diameter wire in the shape required to fit over the 

narrow end of the strap part as shown in Figure 10. The 
two pieces, one right hand and one left hand are assembled 
through the coil from opposite sides of the coil and fastened 
by at least one rivet. The coil is now held in the cutout 
section formed by the two assembled pieces of the strap. 
Two such assemblies are required for each tube and when 

mounted on the tube, the two coifs should be connected in 
series to produce a vertical cross-axis! degaussing field. 
'When properly connected, the instantaneous polarity 
of the magnetic field at the top of both strap assemblies 
is the same. Likewise, the polarity at the bottom of both 
straps should be the same but opposite from that at the 
top. The resistance of each of the coils is approximately 
8.6 ohms. insulation must be adequate to prevent the 
degaussing circuit from shorting to the straps. The intent 
is to provide a minimum of 1800 peak-to-peak ampere-turns 

in each coif so as to have a minimum of 3600 peak-to-peak 

ampere-turns available with the two coils on the two strap 

assemblies. Variations in wire size, and turns can be opti-

mized to match the receiver circuit. 

Mountsng of tFme Degaussing Straps 
A suggested mounting system is shown in Figure 11 using 

plastic cable ties to attach the strap assemblies. To use this 

method, holes should be provided in the ends of the de-

gaussing straps. Mating holes are provided in the implosion 

protection hardware of the tube to complete the assembly. 

The use of the plastic ties will maintain the insulation in-

tegrity of the tube mounting hardware relative to the picture 

tube external coating and degaussing straps. Even though 

mast of the tube`s external conductive coating area is in 
contact with the degaussing straps, it is recommended that 

some type of contact fingers be fastened to the under-side 

of the strap assemblies to assure positive contact with the 

coating. 

Automatic Integral Degaussing Circuit 
A recommended "off-the-tine" automatic integral degaussing 

circuit, shown in Figure 12, using a conventional dual PTC 
device will provide the necessary 12 amperes peak-to-peak 
degaussing current and reduce the residual current to the 

required 3 mA peak-to•peak. The low value of residual 

current is required because of the high efficiency of the 

degaussing system. For optimum performance the degaus-
sing coils should always be connected to a very low source 
impedance at the horizontal frequency. If the circuit used 

does not have an inherent low impedance at the horizontal 

frequency, the degaussing col! should be shunted with a 
suitable capacitor. If the addition of a short across the 
coils increases the horizontal frequency currents in the 
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degaussing coils by mare than 2d%, the inherent source 
impedance offered by the PTC and associated circuitry is 
indicated is be too high to provide satisfactory performance. 
Therefore a capacitor should be added across the degaussing 
coil to satisfy this requirement. 

Degaussing Procedures 

After installation of the picture tube into the receiver cabinet 
on the production line, the complete receiver should be 
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externally degaussed by a minimum degaussing field of 20 20 
gauss. during the external degaussing, the receiver should be 

in an "'off" condition or in an "on" condition with the vertical 

scan removed and the mains input to the internal degaussing 

circuit dssconnected. In this latter case, the internal degauss-

ing c'vcuit must be reconnected after the external degaussing 

process is completed. The external degaussing procedure 

should be followed by the receiver's internal degaussing in the 

normal manner. 
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Figure 10 —Degaussing Strap Assembly 
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51 MIN. 

FAIT SEAL ~~ 
T-BAND AND BARS- ~ -~ 

Oimenisons in mm 

r ii ~ 
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Figure 11 —Degaussing Straps Mounted 
on an RCA-A51-163X 
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Figure i2 —Recommended Degaussing Circuit 
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X-Radiation 
This color picture tube does not emit x-radiation above the 
internationally accepted isoexposure rate of 0.5 mR/h if it is 
operated within the Absolute-Maximum Ratings. 

6mplosion Protection 
This picture tube employs integral implosion protection and 
must be replaced with a tube of the same type number or a 
recommended replacement to assure continued safety. 

Shack Hazard 
The high voltage at which the tube is operated may be very 
dangerous. Design of the TV receiver should include sate-

. guards to prevent the user from coming in contact with the 
high voltage. Extreme care should be taken in the servicing 
or adjustment of any high-voltage circuit. 

RCA{Picture Tube Division~Lancaster, PA 17604~U.S.A. 

Caution must be exercised during the replacement or ser-
vicing of the picture tube since a residual electrical charge 
may be contained on the high-voltage capacitor farmed by 
the external and internal conductive coatings of the picture 
tube funnel. To remove any undesirable residual high-voltage 
charges from the picture tube, "bleed-off" the charge by 
shorting the anode contact button, located in the funnel of 
the picture tube, to the external conductive coating before 
handling the tube. Discharging the high voltage to isolated 
metal parts such as cabinets and control brackets may 
produce a shock hazard. 

Contact to the external conductive coating should be made 
by multiple fingers to prevent passible damage to the tube 
from localized overheating due to poor contact. 

Mounting 
Integrad mounting lugs are provided to facilitate mounting 
the A51-163X in the receiver. if the integral mounting 
system is accessible in the receiver it is recommended that 
it be connected to the receiver chassis through one of the 
mounting lugs. If the chassis is not at earth potential the 

connection should be made through a current limiting 
resistor (1 MS2). 

The color receiver mounting system should incorporate 
sufficient cushioning so that under normal conditions of 
shipment or handling an impact force of more than 35 g is 

never applied to the picture tube. 

Tube Handling 
Picture tubes should be kept in the shipping box or similar 

protective container until just prior to installation. Wear 

heavy protective clothing, including gloves and safety goggles 

with side shields, in areas containing unpacked and unpro-

tected tubes to prevent possible injury from flying glass in 

the event a tube breaks. Hand{e the picture tube with ex-
treme care. Do not strike, scratch or subject the tube to 
more than moderate pressure. Particular care should be 
taken to prevent damage to the seat area. The picture tube 

assembly should never be handled by the neck, yoke or 

other components. 

General 
ft is the sole responsibility of the manufacturer of television 

receivers and other equipment utilizing this color picture 

tube assembly to provide protective circuitry and design in 

the event of failure of this color picture tube assembly. 

The equipment manufacturer should provide a warning label 

in an appropriate position on the equipment to advise the 
serviceman of all safety precautions. 



~~:~C~. ~ ~icfure T~+~~ 
V aivisii~t~ 

~oto~ Pi ure T'~~ ,

~. i ~ '~~ ~ 

5:-; 

:. 

r 

;e•~R'~"'g9K 

C%i~~s 

~o°  Precision In-Line Wt-Li?E Ni/~TR~~C 
~oior Pi~ure Tu15e 
• Super Arch Mask — Mirtimizr:s Ttaermal Expartsion Ef'f'ect 

w Contoured—line Screen -- ~trtuoth Cttrv~d I>hosphor Lines 
at. Sides of Screen ---- Ragged Stair —Step Edge Eliminated 

a tit-t_!TE MATRlX tine Scram — fMlinirttixes VertiCsd Register Sensitivity 
._ 

4:~crtrlN~ Picture 'Brightness ~it;lout S>acrifica of Contrast 

a Itxt}3roved Pretifion !n-Line Electron Gun -- Better Focus Performat~a 

~ l34si~,red for a Sel#-Converging .ea7 lroke Systsrst —
Fiesfuced Receiver Costs 
tower ~efitection Power 

~ Moire ,'̀v9inin)ized in 62a TV•t_ine Systems  

~i } 9~8~ ~ 
Annex CP,.T 

?~~.A• C31'y'~~? is a , 90o negative g:.~ard band MATi°i!X 
Pre.._;.o+i in-Line CO(or Picture l'ube featuring an i.LIp7•nV--
c~ci in-l1?)eedectrongun. It is des~grte:3 "ta ~e 
t)wrt' ir) conjunction wine along —cure, 

tty5r:d saddle•toroidal yoke to provide a self-conversing 
r,.~f'ectt.st? system. The new tube also incorporates ?, 
:;.~,..:. At•ctr ;lla5k wtti t•tl uti tti:ni Gt_'S ttee t,f'ft>cts 

c f tts~ ~k rlttmi ng c•at)sed by unrrver) thermal. e~:—

}:.~.r;yiai) during tabu operatiote and a coi)—

tcured—lime screen -- the phosphor lines 

i~t ttt•e sides of t.t~e Screen are curved 'to 

t'utluw t.t)e c•ontuur of ttie glass ti)t}b p;enel 

to ~:iitninate the ragged edge produoetl kiy 

i'~.~cus performance has been irttproved in t',~e 

~a'; 3~`~2 tttruugh the u.~e of a redeKignect 

°liotentiai prt~rititun in—lirer electrate 

,~?~~). 'l`his i.y ar.hit•~trtt by ln•nviditii; a 

~Yi +it~r g})acc hr, twr>s'tt t:he beams f,hus .t 11 utti—

i:.,; ~x larger el er,trvn l tans. Extremely accu-

rr~ r i;~am alignment is obtained through the use of uni-

._~ , '. -'^ie-aperture electrodes maz:ing the inherent self-

c-:~ .ve+yence feature of the precision in-tine system practical. 
c' ? ~~ Ll~s "-

i't;..:,:-~:..,;~,~2avuith its 29-mm neck diameter and a new con-

,, •;r ;~ the yoke ►egion, is especially designed to operate 

:~~i.°~ v saddle toroidal yoke resulting in a tower deflection 

~cr~.: .• srsten). The field canfiguration of this yoke is such 

&i ._ vti';an accurately 2ligned with the precisely-spaced 

oiar,`ron k;aams it produces thernherrent 
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self-converging feature of the precision in-line syttsem. Good 
convergence performance is achieved without the applica-

tion of any dynamic convergence correction and therefore 

issndependent of scar, size, pincushion correction, tine• 
veltage fductuation, or circuit changes due to agirtg. Simple 

4-f~da and 6•pafe: permanent-magnet devices, similar t_a devices 
u~etf or. oy.:h~r• FICA Precision !n-tine tubes, are recomn:ertd•-
erf for Static conve;r~;nce and purity adjustments. 

senera! C~ata 
EHtctriced 
Neater: 

Vrxitagt+   6.3 V 
Current   70p mA 

Focusing Method   Electrostatic 
Focus Lens   Bipotential 

Convergence Method   rUteQnetic 

Deflection Angles (Approx-): 
tJiagoner  go ~ 
Horizontal   7$ flag 
Vertical   60 daG 

Dirrct lnterelectrode Capacitance (Approx.l: 
Grid No.t to all other electrodes   t3.3 pF 
Grid No.3 to ati other siectrorles   4.g pF 
Etxh cathods to of I otfier electrodes   fi ~ j pF 
Rdl cathr~des to all other electrodes   l .;j~ 1 pF 

CrnWeitence Betv+een Anode anA ~~ 
External Conductive Coating 
(lrtCiuding Metal Hardware)  

i 250 
l 6l30 

max. 
min. 

PF 
pF 

Resistance Between Me;at 
t-rerQware and External • 
Conductive Coating   60 min. MS2 

Cav^i9trnenta-type d+vices or materials are intended ror 
:,:*irtsvinp avat,::iion. The type des;gruti;n and drsa ur. 
r_~;aa !s ehnr•~, unless otharx•sse arranged. No t:_~'i;asions 
tNs rtwr:Frd EM natter or charge w future rn:~atattrn of 
,:3:2 drvlLt Gr rtle'erNiS. 

tnlormahon lurmshPd by RCA n behrved to De auuutr and 
rrlrable However, nn respnnvb:hty rs assumed by RCA to 
its use. nor rnr any mhtngcmen+s of patents .0 other nghtt n1 
;had pangs which may result Irnm its use. No t~cense a 
granted by irnphcaLon or otherw~te undrr any patent m 
parent nghts ul RCA. 

t rod.mark(r~ Re9.Va/r.d 

Mortara) R.p•rl... ~.~;.! 
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Upticat: 

1=aceptase: 
'~,}ht transmission at center (Apprax.i . . . . . . . &89b 
Surface   Potrshed 

Scroen: 
Matrix     Black Opaque Material 

Tvpe   Negative Guard Sand 
Phosphor • rara~arth IRedl sulfide {Blue & green) . . P27. 

Persistence 
Array . . . . . . 

  Medwm•Shurt 
. . . . . . . . . . . . . . Vertical Lent Trios 

CotsCot~ed '~ S~reeri Edge 
S~,acing between corresponding points 
an line trios ai center ;Apprax.t   0.026 ,n 10.66 mmi 

• ~tiachanical: 

`+c;tre Dirnensrons: 
Overall length   li e7f~ t .250 in l3t9•S&t 6.35 mini 
Reference line to 
center 01 face .   8.0131. .188 in f203.533 4.78 mmi 
Neck Length   5.?"i/1 1. .188 m {],4`.,pS+ 4.78 mm~ 

At U O of tension band 
Dragnnat   14.500.1. .093 in 1368.?A t 2.36 mm! 
Honcorrtet 12.488 t .083 in 4317.20 t 2.36 mm! 
Vertrcal including 
tension band clips   9.965 ± .+293 m 1253.17 t 2.36 mmi 

A1,nimum screen dimtns<uns 1prorectedl 
Diagonol . . . . . 13.180 in 1334.77 mmi 
Horriontal   11.104 in 1182.04 mm) 
Vertrcal   8.328 in 1211.53 rnm} 
Area   90 sq in f581 sq cml 

Bulb Funnel Desrynatit~n   JE[)EC No.J3f$ 

Bulh Panel f.)r!sutnatiora   JEDEC No.F3N7A. 

Huth Cunt.0 t uesignat 
I
ron . . F~trcessed Smaa Cavrty Cap 

{JE DF C No.J1 211 

Base Designation a   JEDEC No.812-2Bf? 

Basing Designation  - JEDEC No.13~~ 

Pin PuSrtron Alignment  I'   Plrt No, 11 Aligns Approx. 
1 with Anode Bulb Contact 

Gun Configuration  \  Horitontal In-Line 

Weight fApprox.l  \`  12 Ib (5.5 kg) 

tfnplosion Protection 

Type .    Tension Band 

Maximum and Minimum Ratirt}ts, Absolute-Maximum Values 

^SOLUTE MA.XIMUPA RATINGS ARE SPECIFIED FOR RELt-
.ri_iTY AND ~PERFURMANCE PURPOSES. X-RADIATION 

CNARACTERISTtCS SHUULfl ALSO RE TAKEN INTO CON-
s:'cF1ATiON IN THE APPLICATION OF THiS TUBE TYPE. 

.Unleess otherwise specified, voltage values are positive with respect 
to grid No S . 

Anndc Vukay~• 

Annrte (;urreN, Lr,ny T.rrm Average 

Gr rd N„ 3 't :.r us~ny efertrudei Vulraye 

Ptwk :,ridrJ„~7 Vhit dge 

Cathode Vr,ttnrte 
Posrrve• bras value . . . . . 
Pos,uve operating cutoff value 
;VcyaUve tires valor, 
Ner{:rtrvr iueak value . . 

fit.ster Voltage lAC or DC)b  

i 30 
} 2a 
1000 

'1000 

1 ; 

400 
200 

0 
1 

{ 
s.a 
5.7 

max. 
min. 

max. 

max 

max. 

max 
max. 
max. 
rnJx. 

max. 
min. 

kV 
kV 

i~A 

V 

V 

v 
V 
V 
V 

v 
V 

At cathode voltage of 75 V . . . . . 170 
At cathode voltage of t 25 V . . . . . . 335 
At cathode voltage of 175 V   g05 

181N~tFsntum Ratio of rathode Voltages, HighssEE 
l$ t #,p L.awast Gun IWith grid Nt>.2 of gun ' . 

~'~p+ Highest cathode voltage adjusted tq 
'sue l50.volts spot cutoff) 
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Ntater-Caihcxfe Voltage: 

Heater negative w,th respect to cathode: 
During equipment warm-up period 
not exceeding 15 seconds   450 max. V 

After equipment warm-up period' 
DC component value   200 rnax. V 

Peak value   ~ mex. V 

Heater positive with respect to cathode. 

DC component value  0 max• V 

Peak value   200 mex. V 

Tylaical Design Values 

Unless otherwise specifred, voltage values are positivt with Y 
to grid No.1. 

for anode voltage of 25 kV 

Grid-No.3 IForustny eiect,ode) Voltage 18.8 to 22 l:ot 
` "!""'7Rff1~!!E'Vdltaye 

Grid No.2 Voltage ice Vrsual Extrnebon 
of Undellecued F=ocused Spat See CUTOFF DESIGN CHART 

in Fiqure t 
to 370 v 
to 670 v 

to 97p V 

F1psler VoEtsge 
b 

 6.3 V 

... vrid-trEo,3Currant  _"-~  t_ 10 fLA_ 

Grid-No.? Current   t 5 jtA 

Grid•No.1 Current   f 5 EtA 

To Product White Light of 

Cle Caurdinates: 

X   0.313 
Y   0.329 

Percentage of total anode 
current supplied by each 
beam {Average): 

Red   34 
Eiue   28 
Green  

Ratio of cathode currents: 
Red/blue: 

Minimum.   1.05 
TYPical   1.22 
Maximum   1.55 

Redigreen• 
Minimum   0.75 
Typical   0.88 
Maximum   1.05 

Riueigreen: 
Minimum,   0.50 
Typrc:,l   0.72 
Maxrmurn   0.9U 

' 6650 K + 
7 M.P.C. D. 

t f 11vm. 0 ~ 

Railer Centering Drsplacemem, 
Measured at Center of Screen. 

f-{oriiontal  
Vertrcal . . . . . 

38 

9300 K t 
27 M.P.C. D. 

0.26 t 
0.311 

23 
35 % 
42 % 

0.50 
0.67 
0.90 

0.40 
0.56 
0.70 

0.60 
0.83 
t .00 

~a.JO 4s•1t7.3 ~ : 

Canter Convergence Drsplacem~nt ,n Ar,y 
Direction of the Slue and Red Beams   0.21 in 15.3 mm) 
Center Convergence Displacement in Any 
Direction Between Green Baam end 
Converged Blue and Red Seams   0.075 in 11.9 rtxn) 
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ltAar'~~ ~um f3ec}uired Czrrection for FEegisterc 
(fnetud+ng ettect of earth's magnetic bald 
vdten us,ng recommenrfed components? as 
tt,~asured ar the Ganter of the Screen rn 
the Horizontal Direction . . . . . . . . . . 0.()64 in {O.i0 mm) max. 

1itt+titing Circuit Values 
High•Voitage circuits: 

Grit?-tJa,3 circuit resistance . . . . . . . . . 30 max. MS2 
~. Law VttltSge C-rrCUitS: 

Effective grid No.t •to~carhode 
r.,rcu~t resistance   0.75 max. nrt$2 

X-Radiation Characteristics 
Nl+:ssured in accordance with the procedure of JEDEC Publication 
fYcs.F4D. 

A pi~turM tutx xhcrutd not hr nrurrarrrd tt9Yund .ix Atxr4lure-Maxe-
r~+~r~ Ratings tsticfr nuerrrion nwy sho.tRtn uih+r l+te ur have other 

1r ~*ianer+t adverse att`ctsan its parfarmancel. 

+,.a X-radiation entitled from this picture tune will not ext.-aad 0.5 
mRJh for anode voltage and current combinations given by the 
isaexposure-rate limit curves as shown in rigure 3, Operation above 
[tta values spawn by the curves may result in failure of the teievisian 
receiver to comply with the Federal Performance Standard for 
Television Receivers, Part [620 of Title 21, Code of Federal Ragu-
latiar+s, Subchapter .!. Maximum X-radiation as a function of anode 
voltage at 300 (1A anode current is shown by the curves in Figure 4. 
X-radiation ut a cor+star:t anad~ voltage varies linearly with anode 
Current. 

Eram These Curves Maximum Anode Voltage at 
which the X-ftadiat,on Emitted will IVot Exceed 
U 5 rr+Rlh at an Anode Current of 300I1A: 

-.For enure tube   ~ 3t kV 
f-rtr tuho-t taCe~ only . . . . 33 kV 
'latAr~,NtNG It [he value (ar she lobo' fans only ,s used a5 

design criteria, adequate shield+ng must be 
provided rn the receiver fnr the antxle contact 
and/or certain portions of the tube funnel and 
pane[ skirt to insurz that the X-radiation from 
the receiver is attenuated to a value equal to or 
courier than ghat specified for the face of the tube. 

~I ximum Voltage Difference Between Anode and 
us Etectrode at which the X•Radiatian Emitted 

._..i tJat Exceed 0.5 mRJh   3T k1f 

WARtVENG: If [tie voltage value shown above can be exceeded in 
the receiver, arfditionaf attanuz:tior. of the %-radiation 
through iha tuba neck may btr required. 

"Thi; rating applies only it the anode connector used by the saY 
manufacture[ provides the necessary attenuation to reduce the 

`X-radianon from the anode contact by a factor equivalent to the 
difiarence txivveen the anode button isUexposure-rate 4,mit 
Curve {Figure 3) and the isnexpasure-rate limit curve for the 
R~hre tube. 

The mating socket, including its associated, physicatly•attach+3d 
hardware and circuitry, must not wa+gft more than ana pound 
tone-half kilogrami. 

r"or maximum cazhude Irte, rt is rFcammen<ied that the boater 
supply t•,e reyuiated. i -he series impedance to arty chattis con-
nection +n the cte biasing circuir for the heater should be t~e-
rs,.een t OG k+lahms and t megphm. The su•ge voltage across the 
heater must be iirt+ited to $.5 volts rms. 

Register is defined as the relative position of the beam trios with 
respect *a rise associated phosphor title trios. 

WAR~;ihG 

X-Retliatiran 
Operation of this color picture tube at abnormal con-
ditioEis tr,~:ich exesPd the 0.5 mR/h isoex{x~sure-rate 
curves shown in f=igure 3 may produce soft X•rays 
which rnav constitute a hearth hazard an prolonged 
exposure at close range unless adequate external 
shielding is provided. Therefore, precautions must be 
exercised during servicing of T V receivers employing 
this tuc~ tc assure that the. anode voltage arxi other 

tube voltages are adjusted to the recommended values 
sa that the Absolute-Maximum Ratings will not be 
exceeded. 

This color picture tube incorpo?ales integral X•radia-
tion shielding and must be replaced with a tube of the 
soma type number or art RCA recommended replace-
meni to assure continur-d safety. 

Implosion Protection 
This picture tube employs integral implosion pro-
tection and must be reptaceC urith a tube of the same 
type number or an RCA recommended replacement 
to assure continued safety. 

Shock Lazard 
The high voltage at which the tune is operated tray be 
very dangerous. Desiyn of the TV receiver should in-
c{ude safeguards to prevent the user from coming in 
contact with the high voltage. Extreme Bare should be 
taken in the servicing or adjustment of any high-volt• 
age circuit. 

Caution must be exarcist~d during the replacement or 
servicing of the picture tube sir.~e a residua! elecirica{ 
charge may be contained on the high-voltage Capacitor 
farmed by the external ,ind internal conductive coat-
ings of the picture tube ft,•nr;et. To remove any un-
desirable residua! high-voltage charges tram the picture 
tube, "bleed off" the charge by shorting the anode 
contact button, located in the funnel of the picture 
tube, to the external conductive coating before hand-
ling they tube. Discharging ~he i'tiyh voltage to isolated 
meta! parts s~lch as cabinets anti control brackets may 
produce a shock hazard. 

Tube Handling 
Picture tunes should tX: kept in the shipping box or 
similar proiecti='e container until just prior to installs• 
lion. Wear heavy protective clothing, including gloves 
and safety gogcttes with side shields, in areas contain-
ing unpacked and unprotected tubes to prevent pos-
sible injury from flying glass in the event a tube breaks. 
Handle the picture tube vJith extreme care. do not 
strike, >..cratch or subject the tube to more [hart mod• 
crate pressure. Particular care should be taken to pre• 
vent riamage to the sea! area. 

It is the so{e r~spa;:sibitity of tie manufacturer of 
televisi~nn receivers and other equipment utilizing 

this color pi.aure. tribe to provide protective cir-
cuitry anrf design in the eve-.nt of failure of this 
color picture it_r~-
The equipnt6nt manufacturer s;tould provide a warn-
ing label in art appraariate position on the equipment 
to aedni~ the serviceman of all safety precautions. 
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Fipt,re 5 — Funnel Cor,tc,ur in YoSce €tegiots 

,using Specificatian JEDEC Fio. ~ 3~ 
Pin t: GridNo.3 
Pin 3: Cathode of Blue Gun 
Pin ~,: LC• 
Pin 5: LGi 
Pin 6: IiABter 
Pin 7: Heater t2 
Pin `(?: Cathaie O} f3ed Csun 
Pen 9: Grid No.t t~ 
Pin 14: Grid No.2 
Pin t t : LCD io 
Pir+ t2: C.st),ode of Green Gun 
Pfn 13: IC lDo Not Use! g' 
Cap: Anode (Grid No.4, Screen, Co6,ector) 
C: External Conauctive Goa:irk 

REFERf MCE 
LINE 

t t4~+ 
.~.rS n.o. 

xxs-strs 

ssxc~~r 

'Phe aorresponding mofrnt taawdinw2 t 1£ prssa~tt„ 
for this Din sitnuld De aithet gerr,tadsd or regain 
ta,00ansctsd aasd wi'khout a aDark ~$. 

Figure 7 — 9attorrt View of Bssc — ~1 ~1~~;G No. ~31'~—`:.'fi() 

RCA;Picture Tube Divisic~rti'Lancastet, PA i-If,04 
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~~s~tian - 2g rnrn ~~a~ - 42 ern Diag©rat 
~ ~.~~~ ~n-Ling Ca~or Picture Tu#~ Asss~rn~ly~ 

Includes f=actory Preset Yoke and deck Cam~anents 
■ Se)f-f'onverging System --

L~ynamic Convergence lUot Required 

■ Precision In-Line Electron Gun Asserrtbty -
!-lorizontal Itt-Line, Triple-Beam, Bipotent 
Gun Incorporating Unitized Grids 

■ Saddle--Toroidal ~olse ---
1;,ov, Dei2.e~c•t,iom I'ow~r 

■ Integral Tube Components 
All Neck Components Included and Preset at 
Foe*,.ory — No Setup ad~tx*•r,A^:ts ~t~;r^;d 
.:.'_~ ^,.,.-...,,~...t.. r. ss:..p~± to Tube 

RCA ri`?UL~l is a 9Qo Color Picture Tube Assembly can 
listing of a precision in-line color picture tube with i3 

select.itreiy ab~trrbertt (tinted) ph.o~;phor 
artd tluick—heat Le3thod<is, a hybrid sa.tldlr• 
trsro3 dal self -converging yoke, and a per;Ttanent 
tr,agnat purity and static convergence device. The picture 
nrbe also incorporates an internal magnetic <hi~;:rt The 
ctt,ick heat cathode design provides a ;pica! warmup time 
of 7 ti seconds to produce 5Q per c;en' of<.t:,bilrzed emission 
c.~,nent r.~rhen operated at nominal heater voltage from a 
source impedance of "s ohm. 

The rI2O141 features inherent self-convergence and inte-
gral tube components which provide optimum performance 

without dynamic convergence correction. The yoke and 

other Hack components are preassemb;ed on the tube, 
factory preset for optim~ur, performance, and the yoke is 
permanently affixed to the tube in that position. The tube 
assembly can normally be installed by the receiver manu-
facturer ar serviceman in the field without any convergence 
or purity setup operations —saving picture tube installation 
and setup costs. Reliable and stable convergence, purity, 
and white uniformity performance are obtained throughout 
tube life with the integral tube-component assembly. 

The saddle-toroidal yoke in combination with the hori-
zontal in-tine electron gun provides the precision arrange-
mentrequired to achieve inherent self convergence. The 
field configuration of this yoke and the geometry of the 
electron beams produce convergence within existing com-
merr_ia! limits without the appli~~ation of dynamic con-
vergence correction; therefore, dynamic convergence cir-
cuitry is not required. Convergence performance is inde-
pendent of scan size, scan rate, pincushion correction, lire 
voltage flucauations, or circuit changes through aging. 
Simple permanent-magnet devices are trsed to accomplish 

■ Tinted Pttos~ltor --
~nlianced Color St Gontravt 

■ Line+Screen —
Minimizes Vertical Register Sensitivity 

■ Ctui^k-Neat Cathodes 
■ Internal Magnetic Shield 

■ Moire Minimized in fr25 TV-Linn Systems 

■ Banded-Type Implosion Protection —
For "Push-Through" Cabintat resigns 

■ ►niegra6 Mounting Lugs 

static convergence and purity which are factory preset for 
optimum performance. 

Picture Tutre L2ata 
E feet rit~6 

F+eater: 

Focusing lvtethad  

Focus Lens  

Voltage   &,3 V 
Current   700 mA 

Electrostatic 

Bipotential 

Convergence Method  

1450 max, pF 
750 mint. pF 

Capacitance Between Anode and 
Metal Hardware (Approx.)   185 pF 

Resistance Between Metal Hardware 
and External Conductive Coating   50 min. MSZ 

Magnetic (Preset) 

Ueflectior. Utethod   Magnetic 

Dttfection Ang'es SApprox.): 
Diagonal   SO +leg 
Horizontal   78 deg 
Vertical   60 deg 

Diract Interefecirode Capacitance (Approx.): 
Grid No.t to all other electrodes   t t.4 pF 
Grid No.3 to atr other etectrndes   a.6 pF 
Red cathode to alt other electrodes   6.7 pF 
Green or blue cathodes to 
all other electrodes   5.5 pF 

Capacitance Between. Anode and 
External Conductive Coating  

Optical: 

Faceplate' 
Light transmission at center tApprcxJ  
Surface  

(~ °6 
Po I i shell 

Screen: 

Phosphor, ra+e-earth (Red) sulfide (Blue & greenl   P22 

'Type  Select .i vely absorb<~nt 
Penssstence   Medium-Short 

Array   Vertical Ltne i"riAS 

Spacing between corresponding 

points on tine trios (.Approx~) ,   0.826 rnrtt 

Ueveloprt;ernaf type devices er materials arn_ intended to: 
engineering evaluation. The r{pe dasignat~on and data are 
svbiect to change, urleu otherwise arranged. No obf,gatrons 
are assumed Ion notice of char,3r, or future manulatture of 
these dtrvices or mutt?tall. 

lrttormatton turrtished by RCA is beltevtd to be accurate and 
refiabre. However, no respotrsibifity is assumtd by RCA far 
its use; nor nor any inlnngnmenis of patent<_ or other rights o} 
third panics wrtich may result }corn its use. No license is 
granted by tmplicauon or otherwise under any paleM or 
patent rights of RCA. 

Tratlemark lsi fleg~stfr►O® 
Maroarsi Reg~uradatsl 

Printed in U.S.A.!&7.7 

J2(a24? 
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A'fechanicat: 

Tuba Dimensions: 
Overall length   360.60 t 6.35 mm 
At mold-match tine: 

Biagonat   417.20 t. 1.36 mm 
Horizontal   359.60 t 2.38' mm 

Anstex CRT 

_g_ 

Grid-Nu.2 Vaitaga for Visual 
Extinction oi'Undeflected, 
Focused Spn! Sge CUTOFF BESIGN CHART in Figure 2 

At cathade voltage of 75 V   i65 to 360 V 
At cathode voltage of 7<25 V   335 to 670 V 
At cathode voltage of 155 V   510 to 975 V 

Vertir_a!   280.18 .t. 2.36 tnm 

Minimum Screen Bimensions !Projected): 
Biagonat   382,30 mm 

~Aaximurn Ratio of Cathode Voltages, 
Highest Gun to i_owest Gup With 
Cathode Voltage Adjusted tar 

Horizontal   322.10 rr;m spot Cutoff  1-5 

Vertical   241.58 mm f;eatcr Votta4ed  6.3 V 

Area   755 sq cm Lsrid-No.3 Current  t i5 ).tA 

Bulb Ft2nnel Resignation   JEBEC No.J415B Grid•No.2 Current  3 5 J1A 
i3telb Panel Designatian   JEG=EG No.Fd17A Grid-Nu.1 Current  3 5 jtA 
Rnode Butb Contact Besigration   Recessed Small Cavity 

Cap iIEG fi7-Itt-2, JEBEC No.J1-21) Ilium. D. Color 

Base Designationa   JEBEC No.812-260 To Produce White Light of Y  6550 K + 9300 K + 

Basing Resignation   JEL3EC No.13G 7 M.P.C.B. 27 M.P.C.B. 
CIE coordinates: 

Pin Position Alignment   Pin tVo.1 Aligns Approx. with X   U.313 0.231 

~\ 
Anode Bulb Contact Y   0.329 0.3!1 

?perating Position   Anode Butb Cuntact Up 

Gun Configuration   Horizontal In-Erine 

Percentage of total anode 
current supplied by each 
beam !Average?: 

Weight {Approx.)   8.5 kg Red  34 23 °M 
Blue   28 35 °f° 
Green  .   38 42 

Implosion Protectiort Ratio of cathade currents: 

Type   Reinfarcing Ears and Tension Band Red/blue: 
Mininwm   1.05 0.50 
Typical   1.22 0.67 

Maximum and P~iinimum fiatings, Maximum   1.55 0.90 

Absolute-Maximum `,ialues5: 
Redl9reen: 

AAinimum   0.75 0.40 
Unless othenr~ise specified, voltage values are positive with respect Typical   0.$8 0.56 
to grid No.±. 

Anoa~e Va!tage  
f7.5 max. k V 

20 min. k'V 

Maximum   1.05 
Blueigreen: 

f~linimum   0.50 

0.70 

0.60 

lwnode Current, Long-Term Averages   1000 max. E1A 
Typical   0.72 
Maximum   0.90 

0.83 
1.00 

Grit!-No.3 !Focusing Electrode) Volt~ye   6000 max. V 

Peak Grid-No.2 Voltage   7000 max. V 
Raster Centering Bisplacen,ent, 
Measured at Center of Screen: 

Cathode Voltage: Horizontal  f. 9.0 mm 

Positive bias value   400 rnax. V Vertical t 9.0 m++' 

Positive operating cutoff 4~alue   200 max. V 
~~ 

Negative bats value   U rnax. V 

Negative peak value   2 max. V limiting Circuit Values 

6.9 max. V 
Heater 4'oltage tAC ar DC)d  

5-7 min. V 
High-Voltage Circuits: 

e;rid-fdo.3 circuit resistance  7,5 max. MS? 

Heater-Cathode Voltage: Law•Voitage Circuits: 

Heater negative with reject to cathade: Effective grid-N o.1 •tecathode-
Buring equipment warm-up period 
not exceeding i5 seconds   450 max. V 

circuit resistance  0.75 max. MSS 

Alter equipment warm-up period: 
RC component value   200 max. V t3eflection Yoke Data 
Peak value   200 max. V 

electrical: 
Heater positive with respect to cathade: 

RC component value ;   0 max. V Horizontal Deflection Colts: 

r oak value   200 max. V Parallel-connected: 
!r=ductance at 1 V rrns and 1 kNz  0.43 t 596 mH 
Resistance at 25o C  0.52 :t 796 St 

Typical D=esign Values Peak-to-peak deflection current at 

Unless atherwise specified, voltage values are positive with respect 
to grid No. i . 

25 k V edge-ta-edge scan, typical  
Seriestonnected; 

7. 2 A 

Inductance at 1 V rms and 1 kHz  1 . ? ~ 5'~+ mH 
Fnr anode vattage of 25 kV Resistance at 25o C  2 . tl t 796 SZ 
Grid-No.3 (Focusing Electrode) Voltage   16.8% to 20°b of Peak-to•peak deflection current at 

Anode voltage 25 kV, edge-to-edge scan, typical  3.6 A 
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Refis*mince at 25o C, coils only 
Peak-to-peak dsfiectian cu+~rent at 
25 kV, edge-to~rlge scan, typical  

V19rtitlrl DefNctiotl Coils, Series-Connected: 
Indut;tanp at t V rms and 1 kl-iz . , . , , 
Resiatartce at 2bo C, coils only   g ~ n ~ 79; Sz 
Peak-ta-peak deflection current at 
25 kV, edge-to-e;ige scan, typical  

Raster Pincushion Diatortion:e 
East/west  
North/south  

Vertical Deflection Coils, Parallel-connected: 
I~tductance at 1 V rms and i kHz   5.0 .t 596 tnN 

  ~ , C1 t 796 S? 

2,21 A 

z0 ~ 5% mH 

1.12 A 

Maximum Ratings, Absolute-UViaximum Vaiuesb: 

Peak Pulse Voltage Across 
Horizontal Coils at f5,G25 t~iz 
for a Maximum Pulse Duration 
of 12 its 1 i3Ui,? max. 

~ Peak Pulse Voltage Between 
Horizontal and Vertical Coils 
at 75,525 Hz for a Maximum 
Pulse Duration of 12 J1s  

~~ 

b 

5011 max. 

V 

V 

Trie horizontal and vertica! coils or circuits should be interconnected 
u! that the Absolute-Maximum peak pulse voltage between the 
hnrizorttal and vertical coils is not exceeded. For series operation it 
is recommended the[ the horizontal defiecticm coils be driven elec-
trically balanced with respect to the vertiGa) deflection coils. 

VERT, f 
Wtk 11 

r 

TOP OE YOKE 

VERT. 
COtL 

Note 1 — For parallel operation of the horizontal windings, connect 
jumpers between terminals and 5 and between terminals 
~ 1 S7l('~ "71 . 

P2ote 2 —For series operation of the horizontal windings, connect 
a jumper between termirtals ~ 3r Li ~' 

Nott 3 -- For parallel e~eration of she vertical windings, connect 
jumpers between terminals t and 2 and between terrninafs 
Z' ante 2' 

!Mote 4' — For series operation of the vertical windings, connect 
a jumper between terminals ~ gpij ~~ t 

Figure i — Connection Diagram for Yoke 
fAs viewed from rear of yoke). 

a The mating socket, including its associated, physically-attached 
hardware and circuitry, must not weigh rtaore than one-half 
kilogram. 

The maximum ratings in the tabulated data are established in 
accordance with the following defsnition of the Absolute-
Maxirnum Rating System for rating electron devices. 

Absalure-Maximum ratings are !trotting values of operating and 
environments! conditions applicable to any electron device of a 
specified type as defined by its published data, and should not 
fee exceeded under the worst probable conditions. 

Tire device mar.ca~actucar ehoosas theta values to provide acaapt-
abfe serviceability of the davico, t>rkirlp no responsibility for 
equipment variations, environment variations, and the effects of 
changes in operating cottd++lions due to variations in device 
characteristics. 

The equipment manufacturer should design so that initially and 
throughout life no Absolute-M1Aaximum value for the intartded 
.ervice is exceeded with any device under the worst probable 
n_perating conditions with respect to supply voltage variation, 
equipment component variation, equipment Control adjustment, 
load variation, signal variatoon, environmental conditions, and 
variations in device characteristics. 

c The short-term average anode current should be limited by 
circuitry of t5(?0 microampteres. 

For maximum cathode life, it is recommended that the heater 

supply be regulated. The series impedance to any chassis 
connection in the do biasing circuit far the heater should be 
between 100 kilohms an[i 1 megohm. The surge 4r,ltage across 
the heater roust be limited to 9.5 volts rms. 

e pleasured in accordanre with IEC Recommendation — Pubii~tion 
t07-1960 —Recommended hAethods of Measurement on 
Receivers for Television f3rnadcast Transmissions. 

d 

HEATER V06TAGE - fi.3 V 
ANOCTE-TO-r~R10 Na.1 VOLTACrE ~ 25 kV 
GRtO No.3-TO-GRtD No.1 VOLTAGE AOJUSTEO FOR HOC US 
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100.59 
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ti
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1 f! 86.5 ~. 

~ 203 MAX. 

359.00 ~ 2.J6 
MOLOMATGN LINK 

362.53 MA X 
O.D OF TENSION 9ANL1 

38A 67 MAX 

,~ 
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i
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1250.99 R 
!NOTE 71 

1588.01 R. 

11.0, R. 

tlASE 
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, fi0.J3
y

MAK i 
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3%AO (NOTE 51 ~ - ---~ 
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_.. . 755.50 -._. 
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(NOTE O) 

6.35 _f 
MAX 

CLEARANCE FGR 
TElLC1pN BANU CUP 

tR. 
3e., L~ - ' 

j MAx.I -38.t 
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> 

nlvoot coNlncr 
Jh DCC IVc.J127 
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IN5111 A T IN(. 
CC1A}IN(, 
{ 1101 E :11 

7a2 70 

711.15 

1_ 

292.Y3 
MAX. O O 

OF TENSION 
HAND 8 

CRIMV SEAL 

i 

~. 

SAGITTAL HEIGHTS AT EDGE Of MIN. $GHEE Ui 

DIAGONAL 28.60 
NORIZONTAL 20.77 
VERTICAL 71.=8 

~MlNIMUM SCREEN 

DIAGGNAL 38230 
HOR12OEJt AI 312.70 
VER?Ir41 241.58 

Dimensions in mm unless otherwise noted 

Note 7 -Socket far this base shautd not be rigidly mounted; it 
should have flexible leads and be allowed to mav'e freely. 

Note 2 - The drawing shows the size and location of the contact 
area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact 
area so as to provide the required capacitance, External 
conductive coati;Tg must be connected to chassis with 
multiple contacts. 

Note 3 - Ta clean this area, v,7ipe only with soft, dry, tintless cloth. 

Figure 3 -- Dimensional Outline 
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Note 4 - "X", "Y", and "Z" reference points are located on i; ~o 

outside surface of the faceplate at the intersection of the 
minimum published screen with the minor, major, and 
diagonal axes, respectively. 

Note 5 -The tolerance of fire mounting fug holes will accommodate 
mounting screws up to 8.5 mm in d"sameter when positioned 
on the hole canters. 

Note 6 - One of four brackets may deviate 2 mm max, from the 
plane of the other three. 

Note 7 - The radius is to the outside of the glass at the mold-matctT 
line and is intended to define the shape of the required 
cutout for "push-through" cabinet designs. 

Note R - Haunting holes for degaussing coils 24 mm x 2.5 mm. 
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HEATER VCLTAGE ~ 6.3 V 
ANODE—TO—GRtD No. t VOLTAGE -

2a kV 
GR57 No. 3—TO—GRIO No. 1 VOLTAGE. 

ADJusTED FOR FDcus. 
CATHODE --TO--GRID No. t VOLTAGE 

LEACH GUN) ADJUSTED TO 
PROVIDE SPOT CUTOFF. 

• ~ ZERO —BIAS POINT 

' ; ' I, river • I . 

,~~ 
VIDEO SiGNAI VCLTAGE PER GUN — V 

figure 4 — Typical Drive Characteristics, 
Cathode-Drive Service 

~; 

3s asing Specification JEDEC Nc.13G 

Pin 1 : Grid No.3 
Pin 3: Cathode of Bfue Gun 
~'in 4: NC 
Pin 5: NC 
Pin 6: Heater 
Pin 7: Heater 
Pin 8: Cathode of Hed Gun ii 
Pin 9: Grid No.1 
Pin 1f3: Grid No.2 
Pin i i : NC 
Pin 12: Cathode of Green Gun 
Pin i3: !C (Do Not Use) 
Cap: Anode {Grid No.4, Screen, Collector) 
C: External Conductive Coating 

_~~_c._ 
_~~- i . 

. .^ {':.. 

, 

Y2CM~flaaR t 

Figure 5 — BotYom Vievu of Base 

RCA;Picture Tube Division(Lancaster, PA 176(14jU.S.A. 

+F 

3tLS aSSS 

BEAM 
OISPC 4CEMENT 
DIRECTION 

MAGN E T!C 
fCUX 

~ LINES 

4 POLE FIELD 
D. 
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Figure 8 — Qeam Motion Produced by the Four-Pole 

Convergence Magnet 

6 ~ POLE FIELD 0 

Figure 7 - Svam Motion Produced by the Six•Pole 
Convergence Magnet 
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boo Deflection - ~9 mm deck - 51 crr~ Diagonal 
I~recisi®n In-L,ine Color Picture Tube Assembly 

Ir~~cl~des Factory Preset Yoke aril Neck Components 
■ Self Converging System —

Dynamic Convergence Blot Re:fuired 

■ Prerrisian In-Line Electron Gun Assembly —
Horizontaf in-Line, Triple-Beam, Bipatential 
Gun Incorporating Unitized Grids 

• Saddle Toxoidal Yoke --
Los~ Reflection Power 

■ integral Tube Components 
Alt Neck Components included and Preset at 
F:;ctory -- No Setup Adjustments Requireu 
Yoke Permanently Affixed to Tube 

RCA •l'?Ol •4O is a 9Oo Cc1or Picture Tube Assembly con-

sistrng of a precision in-tine color picture tube w i t,h rt 

sr~ i ,-c: t lvel y absorbent t ti tttett) lrhu~pt-ir)r 

antl ti u i ck—treat caf.hodt~s , a itybri d 

sadfil ~—toroidzsl self-converging yoke, and a permanent 

magnet purity and static convergence device. The picture 

tube also incorporates ar. internal magnetic shield. Tt;e 

quack -heat cathi,o ~ dPcir~n provides a typical ~.varmup time 
r~, 1 

5 seconds to produce ~i0 per cent of stabilized emissio,t 
c~,rrant when operated at nominal heater voltage fron~r a 
sot,rce impedance of 1 ohm. 

The -1~t)l ~10 features inherent self-convergence and inte-
gral tube components which provide optimum performance 

without dynamic convergence correction. The yoke and 
other perk components are preassembled en the tube, 

~a~aory preset for optimum performance, and the yoke is 

permanently affixed to the tube in that position_. The tube 

assembly can normally be installed by the receiver manu-
facturer ar serviceman in the field witf:out any convergence 
ar purity setup operations —saving picture tube Ensta{latian 
and setup costs. Reliable and stable convergence, purity, 

and white uniformity performance are obtained throughout 

' tube Irfe with the integral tube-component assembly. 

The saddle-toroidal yoke in combination with the hori-

zontal in-line electron gun provides the precision arrange-

ment required to achieve inherent self convergence. The 
field configuration of this yoke and the geometry of the 
electron beams produce convergence vJithin existing com-

etercial limits without [he application of dynamic con-
vergence correction; therefore, dynamic convergence cir-
cuitry is oat required. Convergence performance is inde-

pendent of scan size, scan rate, pincushion correction, line- 

voltage fluctuations, or circuit changes through aging. 
Sirnpie permanent-magnet devices are used to accomplish 

—~, r,~.. ,.. __ -_ .. 
Devtiapmentabtype devices er matenals are Intended tar 
mgineenng e~atuation. The type devyna[ion and data are 
subjt[t to change, unless otherw+se arranged. No obhyauons 
ar assumed for nonce of change or future manufacture or 
rhtSE devitts or materials. 

■ t'inted Phosphor --
Enhanced Color & Contrast 

■ Line Screen —
Minimizes Vertical Register Sensitivity 

~ Quick -Meat Cathodes 

■ Intrrnaf Magnetic Shield 

■ Moira Minimized in S25 TV-Line Systems 

■ Banded-Type Implosion Protection — 
Far "Push-Through" Cabinet Designs 

■ integral Mounting Lugs 

_static convergence and purity which are factory preset for 
optimum performance. 

Picture Tube Data 
Electrical: 

Heater: 
Voltage   6.3 V 
Current   700 mA 

Focusing M1Aethod   Electrostatic 

Focus Lens   Bipotential 

Convergence Method   Magnetic (Preset) 

Deflection Method   Magnetic 

Oefrection Angles IApprox.): 
Diagonal   90 deg 
horizontal   78 deg 
Vertical   60 deg 

Direct lnterelectrode Capacitance lApproxJ: 
Grid Vo.t to all other electrodes   11.4 p~ 
Grid No.3 to all other electrodes   5.6 pF 
Green cathode to all other electrodes   6.7 pF 
Red or bi,re cathode to 
all other electrodes   5.5 pF 

Capacitance i?etween Anode and 
Erternal Conductive Coating  2300 max. ;:: 

1300 min. pF 

Capacitance Between Anode and 
Metal Hardware (Approx.)  250 pr=

Resistance Between t41etal Hardware 
and External Conductive Coating   50 min. P~nSZ 

Optical: 

Faceplate: 
Light [ransmission at center (Approx.)   j ~,? ~ ,Cj % 
Surface   Polished 

Screen: 
Phosphor, rare-earth (Red) sulfide iBrue &green)   P22 

`Py~}te  Selectively ah5orh~~n{ 
Persistence   Medium-Short 

Vertical Line Trios An ay 
Spacing between corresponding 
points on line trios (Approx.)  0.826 mm 

Information lurnshe~ by ACA rs believed to be accurate and 
reliable. However, n,, responsrbihty is assumed by RCA for 
ds use; oar for any mtrrngements of patents or other nghts of 
third parries wh,ch may result from us use. No license is 
granted by rmplrcahon or otherwise under any potent or 
patent reghtsof RCA. 

 w%-8+ 

TrtWemar.l s, rieg~ge~e~~ 
Ma~cals: RrgnusOe;sl 

Printed in U.S.A./6~7 
.120140 
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tViechanical: 

Tube Dimensions: 
Overall length   416.99 t. 6.35 mrn 
At mold-match line: 

Diagonal   513.46 t 2..36 nmrn
Horizontal   44G.46 f 2.36 mm 
Vertical   341.76 .t 2.36 mm 

Minimum Screen Dimensions fFrojected): 
Diagonal   479.93 mm 
Horizontal   404.42 mrn 
Vertical   303.30 mm 
Area   i 194 sq cm 

~ Bulb Funnel Designation   JEDEC No.J510D 

Bulb Panel Designation   JEDEC NaF593A 

Anode Butb Comact Designation   Recessed Small Cavity 
Cap (!EC 67-III-2, JEC)EC No.J1-211 

Base Designations   JEDEC No.612-2ti0 

Basing Designation   JEDEC No.13G 

Pin Position Alignment   Pin No.1 A?igns Approx. vaith 
Anode Bulb Contact 

Gperating Position   Anode Bulb Contact Up 

/Configuration   Horizontal !n-Line 

►._,ght fApprox.)   12.5 kg 

Implosion Protection 

'Type   Reinforcing Bars and Tension Bancis 

Maximum and Minimum Ratings, 

Absolute-Maximum Valuesb: 

Unless otherwise specified, voltage values are positive with respect 
to grid No.l . 

Anode Voltage  ( 2.7.5 max. kV 
t 20 min. kV 

Anode Current, Lang-Term Averages   1000 max. (.tA 

Grid•No.3 (rocusing Electrode) Voltage   6000 max. V 

Peak Grid-No.2 Voltage   1000 max. V 

Cathode Voltage: 
Positive bias value   400 max. V 
Positive operating cutoff value   200 max. V 
Negative bais value   0 max. V 
Negative peak value   2 max. V 

_ter Voltage (AC or DCId   t 6.9 max. V 
1 5.7 min. V 

Heater-Cathode Voltage: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds   450 max. V 
After equipment warm-up period: 

• DC component value   200 max. V 
Peak value   2.00 max. V 

Heater positive with respect to cathode: 
DC component value   0 max. V 
Peak value   200 max. V 

Typical Design Values 

Unless otherwise specified, voltage values are positive with re~eci 
to grid No.1 . 

For anode voltage of 25 kV 

Grid-No.3 (Focusing Electrode) Voltage   16.8% to 20%of 
Anode voltage 

Grid-No.2 Voltage for Visual 
Extinction of L'ndetleezed 
Focused Spnt  See CUTOFF DESIGN CHART in Figure 2 

At cathode voltage of 75 V   165 to 360 V 
At cathode voltage of 125 ~:'   335 to 670 V 
At cathode voltage of 175 V   510 to 975 V 

Maximum Ratio of Cathode Voltages, 
Highest Gun to Lowest Gun With 
Cathode Voltage Adjusted for 
Spot Cutoff   1.5 

heater Voitaged   6.3 V 

Grid-No.3 Current   t i5 {lA 

Grid•No.2 Current   t 5 ~tA 

Grid-No.i Current   J: 5 /JA 

plum. D. Golor 

To Produce White Light of  6550 K + 9300 K + 
7 M,P.C.D. 27 i41.P.C.D. 

CIE coordinates: 
X   0.313 0.281 
Y   0.329 0.311 

Fercentsge of total ancde 
current supplied by each 
beam (Average!: 

Red   34 23 % 

Slue   28 35 % 
Green   38 42 `Y° 

Ratio of cathode currents: 
Redlblue: 

Minimum   1.05 0.50 
Typical   1.22 0.67 
Maximum   1.55 0.94 

Redlgreen: 
!l'iinimum   0.75 0.40 
Typical   0.88 0.56 
Maximum   1.05 0.70 

Blue/green: 
Minimum   0.50 0.6D 
Typical   D.72 0.83 
Maximum   0.90 1.00 

Raster Centering Displacement. 
Measured at Center of Screen: 

Horizontal   f 70.5 mm 
Vertical   ~ 10.5 rnm 

Limiting Circuit Values 

High-Va!tage Circuits: 
Grid-No.3 circuit resistance   7.5 max. MSZ 

Low-Voltage Circuits: 
Effective grid-No.l-to-cathode-
circuit resistance   0.75 max. MSZ 

Deflection Yoke Data 

Electrical: 

Horizontal Deflection Colts: 
Parallel-connected: 

Inductance at 1 V rms and 1 kHz 
Resistance at 25o C 

  0.43 t 596 mN 

  O.52t 7% ~ 
Peak -to-peak deflection current at 
25 k V edge-to-edge scan, typical   7.2 A 

Series-connected: 
Inductance ai 1 V rms and 1 kHz   1 .7 ~ 596 mH 
Resistance at 25o C   2 . ~ f 7% SZ 
Peak•to-peak deflection current at 
25 kV, edge-to-edge scan, typical   3.6 A 

l3 
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Vt;rtical Deflection Colts, ParaNel connected: 
Inductanceat t V rmsand 1 kHz   ~>,{) .t 5°u mH 
Resistance at 25o C, coifs only   ~' , 4? t ~~ _r? 
Peak-to-peak deflecticn current at 
25 kV, edge-to-edge scan, typical   '~ ~>=} A 

Vertical Deflection Coils, Series-Connected: y • ` 
Inductance at 1 V rms and t kHz  
Resistance at 25o C, calls only   g ~ () t 7% C~ 
Feak-to•peak deflection current at 
25 kV, edge•to~dge scan, typical   j ~ j'i q 

Raster Pincushion Distortion:e 
Eastlwest  
North/south 

'?Q ,t 5% mH 

96 

•:Viaximum Ratings, Absolute-Maximum Vatuesb: 
Peak Pulse Voltage Across 
Horizontal Coils at 15,625 Hz 
for a Maximum Pulse Duration 
of i2 j.(s   I ~ti(If} max. 

Peak pulse Voltage Between 
Horizontal and Vertical Coils 

~„~at 15,625 Hz fer a Maximum 
'else Duration of 12 us   1 "QUO rnax. V 

Thr. horizontal and vertical coils or circuits should he interconnected 
so that the Absolute-Maximum peak pulse voltage between the 
horizontal and vertical coils is not exceeded. For series operation it 
is recommended the+. the horizontal deflection coils be driven elec-
tricalty balanced wdtk respect to the vertical deflection coils. 

:'ER'f. 
COI:. 

/~-

fC 

1 TtlP OF YOKE 

 ~wvti. _. 
NORIZ. 
COTE 

NORIZ. 
CGIL 

• 

Sr

Y£RT. 
COTE 

,~ 

Note Z — For parallel operation of the F►>rrizontal windings, connect 
jumpers between terminala~ an' Fi end between terminals 
4' send .:~ 

Nete Z — =or _.. :..., c~pesation of the horiz tit winrjin9s, connect 
a jumper between terminals 4: a d ~' „ 

Nato 3 -- roc parallel operation of the vertic~t windings, connect 
jumpers between tlwttinal~ 1 and 7 ,nd between terminals 

Note ~ -- for series operation of the vertical windings, connect 
a jumper between terminals ~ and ~ t 

Figure i — Connection Diagram foe Yoke 
(As viewed from rear of yokel. 

a The mating socket, including its associated, physically •attached 
hardware and circuitry, must not weigh more than one-half 
kilogram. 

b The maximum ratings in the tabulated data are established in 
accordance with the fefiowing definition of the Absolute-
Maximum Rating System for rating electron devices. 

3 

d 

Absolute•Maximum ratings are limiting values of operating and 
environmental conditions applicable to any electron device of a 
sped~fied Type as defined by its pub.ished data, and should not 
be exceeded under the worst probable conditions. 

The deJ~ce manufacturer chooses these values to provide accept• 
able serv{Ceab'siity of the device, taking no responsibility for 
equijxnent,variations, environment variations, and the effects of 
changes in operating conditions due to variations in device 
characteristics. 

The equipment manufacturer should design so that initially and 
throughout life r.o Absolute-tJlaximum value for the intended 
service is exceeded with any device under the worst probable 
operating conditions with respect to supply voltage variation, 
equipment component variation, equipment control adjustment, 
bad variation, signal variation, environmental concfiiions, and 
variations in device characierstics. 

c The short-term average anode current should be limited by 
circuitry of 1504 microamperes. 

For maximum cathode life, it is recommended that the heater 
supply be regulated. The series impedance to any chassis 
connection in the do biasing circuit for the heater should be 
between 160 kilohms and 7 megohm. The surge wltage across 
the heater must be limited to 9.5 volts rms. 

e Measured in accordance with IEC Recommendation — Publication 
147.1 g60 -- Recommended Methods of Measurement cn 
Rer_eivers for Television Broadcast Transmissions. 
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Figure 2 — Cutoff Design Chars 
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CONTACT 
AREA OF 
ExTf RNAL ' 
CONDUCT I V E 
COATING 
'NDYE 11 ~—~ 

31.8 aax. —% 

'r _.. ___~ .. 

36813 
MAx-

76810 
+3. tS 

L 

33fi.80 
!NOTE 5) 

1 

29.17 ' 7.50 
- 7% 

7 

i 
~_ 

I l 

t+ 85. f 7 +~ 

!~_ .uo.aB x z 3c - 
MOIU ~MATCN LINE 

BASE 
JEDEC N~.B72 -2Gfi

/ --tNOTf 1) ' 

117.5 

i ___ _~ 
_.__..798 

1 80.3.1 aAX. MAX. 

l 

O.O OF TFNSIGN BANpS 

455 t8 _.._ .. 
MAX 

430 17 
rNO7E 51 

_._~. 

i 29.85 R. 1905.18 R. 
(NOTE 71 (NOTE 7i 

1532.15 R. 
I (NOTE 71 

.r— 13/0 18 R 

i 13.71 R. 

ANODC CONTAC! 
--- JEOEC PW.JI -- 71 

~~ ROEES 
INO7E 8) 

Y 

B~A 
000 
G 

2591 00 R. 
~ + X 

_..~ so e 
6.35 ,f ~ MAx. 
MAX. 

/ _~. 
CLEARANCE FOR 
TENSION pANO CLIP -^--

2 
;NOTE O1 ~. 

5(1.8 ~._ 

SAGITTAI HEIGHTS AT EDGE OF MIN. SCREEN 

DIAGONAL 3b.70 
HORITONTAC 25.65 
VERTICAL 11.17 

Max. 

n 

73.03 ~.+ 

30 

3MA 

TRANSPAHf NT 
INSULASIfxi 
COATING 

~~-tNOTE 31 

CLEARANCE iOR 
--- lENSION RANO CIIv 

IS916 MAX 
O O. OF 

TENSION RANDS 
ri CRIMP SEALS 

t>9 s5 

L -MINIMUM SCREf~ 

DIAGONAL 1179.98 

HORIIONIA4 d00/2 

VERTICAL 303.30 

Dimensions in mm unless otherwise nosed 

Note t —Socket for this base should not be rigidly mounted; it 
should have flexible leads and be allowed to move freely. 

Nate 2 — The drawing shows the size and location of the contact 
area of the external conductive coating. The actual area 
of this coating will be greater than that of the contact 
area so as to provide the required capacitance. External 
conductive coating must be connected to chassis with 
multiple contacts. 

Note 3 — To clean this area, v~ipe only with soft, dry, lintiess c{oth. 

Figure 3 — dimensional Outline 

2, w ~ 

7: 

TENSION BANOS 

317 ]6 ♦ 2.36 
MOI D-MATCH 

LINE 

L.—

i-t---- 19.05 

-r. 9{.18 t 3. i8 ~--

{"..___-__.-._ 017499: i.35 

E~.v 230.2(1 

558.75 MAX. 

4]7.45]1} 

~T•~ili Ali 

AL/ 1978/' I 

:annex CRT 

- I5 - 

- 80 MAx, 

35 MIN. 

Note 4 — "X", "Y", and "Z" reference points are located nn the 
outside surface of the faceplate at the intersection of the 
minimum published screen with the minor, major, and 
diagonal axes, respective}y. 

Nnte 5 —The tolerance of the mounting lug holes will accommodate 
mounting screws up to $.5 mm in diameter when positioned 
on the hole centers. 

Noss 6 -- One of four brackets may deviate 2 mm max. from the 
plane of the other three. 

Note 7 — The radius is to the outside of the glass at the mole-match 
line and is intended to define the shape of the required 
cutout for "push-through" cabinet designs. 

Note 8 — Mounting heles for degaussing coils 24 7nm x 2.5 mrn. 
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BEATER VOL TAGf = 63 V 
ANODE-TO-GRID No. i VOL7AGE - 

ZS kV 
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ADJUSTED FOR FOCUS. 
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VIDEO SIf.NAL VOLTAGE PER GUN - V 

Figure 4 -- Typical Drive Characteristics, 
Cathode-Drive Service 

3:ising .°i{Jecificatian JSDEC No.i3G 

Pin 1: Grid No.3 
Pin 3: Cathade of Blue Gun 
Pin 4: NC 

t>` 
Pin fir Heater 
P;n 7: Heater 
Pin 8; Cathode of Red Gun 
Pin 9: Grid No.1 i l
Pin 10: Grid No.2 
Pin 11: NC 
Pin 12: Cathade of Green Gun 
Pin 13: tC (Da Plot Use1 
Cap: Anade (Grid No.4, Screen, Collector) 
C: External Conductive Coating 

Figure 5 — Bottom View of Base 
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RCA,Pictule -Tube DivisiorlLancaster, PA 176U4E11.S.A. 

BLAiO MAGNETIC 
DISPLACEMENT FLUx 
DIRECTION LINES 

b ~ POLE FiELO e. 
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Annex CRT 
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Figure 6 — Beam Motion Produced by the Four-Pole 
Convergence Magnet 

Figure 7 — Beam Motion Produced by the Six-Pole 
Convergence Magnet 
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