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Color Picture Tube

A51-610X

110° Deflection-28mm Neck -51 cm Biagonal

Precision In-Line GColor Picture

a2
¢

ube Assembiy-

Includes Factory Preset Yoke and Neck Componenis

-

e Self-Converging System
s Precision In-Line Electron Gun Assembly —
" Horizontal In-Line, Triple-Beam,

Bipotential Gun Incorporating Unitized Grids

» PST (Precision Static Toroid) Yoke —
Precision Wound, Line-Focus Type Yoke
with Low Impedance —
ldeal for Solid-State Deflection Circuits

& Integral Tube Components —
Yoke and Other Neck Components
Mounted and Preset at Factory

s Quick-Heat Cathodes
= Internal Magnetic Shield

w Line Screen —
Minimizes Vertical Register Sensitivity

u Moire Minimized for 625 TV-Line Systems

8 Short Overall Length — 337 mm
Allows Improved Cabinet Styling

8 Banded-Type Impiosion Protection —

For “"Push-Through” Cabinet Designs

v integral Mounting Lugs

Videocolor AB1-610X is 1 1100 Color Picture Tube Assem-
bly consisting of a precision in-line color picture tube, a
Precision Static Toroid (PST) self-converging yoke system,
and a permanent magnet purity and stetic convergence de-
vice. The picture tube incorporates an internal magnetic
stuaid and quick-heat cathodes. The quick-heat cathode de-
sign provides a typical warmup tuime of 7.5 seconds to pro-
aduce 50 per cent of stabitized emission current when oper-
atet a* nominal heater voliage from a source impedance of
Y ohm.

The A51-610X 1109 precision in-line coior picture tube
assembly features a lower deflection power requirement
than most commerciat 1102 coior picture tube systems of the
same size. {tmaintains most of the inherentiy self converging
features cf the 800 precision in-line system. Additionat con-
vergence correction is accomplished by an integral quadru-
pcle yoke winding excited by the vertical drive. Simple cir-
cuitry provided within the yoke housing has Giily two con-
trols, preset ar the factory.

>

" The PST yoke systern in combination with the horizontal

in-lire electron gun provides the precision arrangement re
quired to achieve inherent self-convergence. Simple per-

manent-magnet devices are wsed to accomplish siatic conver-
gence and purity

The yoke and other neck componenis are preassembled on
the tube and factory preset for optumum performance. The
precision in-line e instatied in
the receiver by the manufacturer or fisid serviceman with-
out making any convergence or punty adiustments—saving
installation and adjustnvent costs. The integral tube-compo-
nent construction provides reliable and stable convergence,
purity, and white uniformity performance throughout tube
life.

tube assemnbly can normatfy L

Picture Tube Data

Electrical:
Heater:
Voltage 6.3 Vv
Current 700 mA
Focusing Method Electrostaic
Focus ! ens Bipotentizi
. Cenvergence Method Magnetic [Preset)
Defiection Method Magnetiz
Deftection Angies {Approx.}:
Diagonal 110 deg
Horicontal 97 deg
Vertical 77 deg
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Picture Tube Data {Cont’d) Heuter-Cathode Voitsge
Heater negativee with respect 1 cathoue.

Disect interelectrode Capacitance (Apprey o During eCuipment wWarm-up period :
Grid No.1 1o ali other electrotes 114 pr not cxi-ef:d;”q 16 seconds 450 max. Vv
Grid No.3 to ali other eiecirodes 56 vf After clqk;‘p;.,..,g.._, warm-up period:

Green cathode 1o all other eiectrodes 6.7 pf DC component vatue 200 max. Vv
Red or blue cathode 10 all other Peak value 200 max. vV
eiwtmdes» 5.5 pr tn service mode 300 max. \Y

Caf)acne.ncc Betw?en Anode and | 1750 max of Heater posttive with respect to cathode:
External Conductive Coating ‘i 13’50 m:n. oF DC component value 0 max. Vv
o Pueak value 200 max. V

Resistance Betwesn Metal Hardware i

and External Conductive Coating 50 M2 Typical Design Values:

Optical: Uniess otherwise speaified, voltage vatues are positive with

Fp eol 't respect 1o grid No. 1.

aceplate: PN R
Light transmission at center {Approx.} 52% FO.' QRS VO“"{‘(‘_ ot £HEY , o
Surface Polished  Orid-iNo.3 (Focusing electrode) Voltage 16.8% to 20% of

Screen: Anode voltage
Phosphor, rare-earth (red) sulfide {btue & green) p22  Grith No.2 Voltage for Visual Extinction .

p:.rs',gtence \ gMedium Short  ©f Undeflected Focused Spot See CUTOFF DESIGN
. - S CHART in Figure 2
™ Array Vertical Line Trios )
Spacing between corresponding At cathode voittage of 125V 33:_5 to GZO V
points on line trios (Approx.} 0.826 mm At cathede voltage of 150 V 425 10 820 V
At cathode voltage of 175 V 51010875 V

Mechanical: _ : Maximum Ratio of Cathode

Tube Dimensions: Voltages, Highest Gun to
Overall tength 336.88 £ 6.35 mm  Lowest Gun with Cathode
At mold-match line: : - Voltage Adjusted for

Diagonal 613.46 £ 2.36 mm  Spot Cutoff 1.50
Horizontal :40.46 £ 2.26 MM Heater Voltaged.e 6.3V

. Ver.lst;u. . oo )‘41.76 £236mMM 6ol No 3 Current £15 A

H eor o 2 ;

'%{:;g:m reen Dimensions ( jojected NER— Grid Na.? Corcent +5 A
Horizontal 404.42 mm  Grid:No.} Current - - 15pA
Vertical 303.30 mm Hium. D Cclor
Area 1194 sgem  To Produce White Light of 65500 K +  930CO K +

Butb Furnel Designation JEDEC No J510C 7MP.CD. 27 M.P.CD.

Suin Panal Designation JEDEC No.F5813A CIE Coordinates: R

Anode Bulb Contect Designation Recessed Small Cavity :E gg;g 83?’:

Cap (1EC67-111 2, JEDEC NoJ1-21) Percentade of total anode : -~

Base Designationd JEDEC No.B12-260 1cn:‘rre.m :mpnu‘ ’iy‘e.ach

Pin Position Alignment Pin No.1 Aligns Approx. with beam {average):

m Anode Bulb Contact Rod 34 23 %
Operating Position, Preferred  Anode Buib Contact on Top Blue 28 35 %
Gun Configuration Horizontal In-Line Green 38 42 %
Weight {Approx.) 12.2 kg Ratio of cathode cuirents:

Red/blue:
) ) Minimum 1.05 0.50

Implosion Protection: ‘ . Typical 1.22 0.57

Type Reinforcing Bars and Tension Bands Maximum 1.55 0.82C

Red/green:

Maximum and Minimum Ratings, Minimum 0.75 040

SteabireMavimum Vatuesb: Lypx'cai ?gg g??)
. , . laximum : .

Uniess other‘\mse specified, voitage values are positive with Biue/gri’}e::

respect to grid No. 1. ) Minimum 0.50 0.60

Anode Voitage | 275 max.  kV Typical Q.72 0.83

| 20 min. kv Maximum 0.90 1.00

Ancde Current, Long Term Average® 1000 max. pA  Raster Centering Displacement,

Grid Ne 3 (Focusing efectrode} Voltage 6000 max. v Measured at Center of Screen:

8 9 :

Peak Grid No 2 Voltage 1000 max. v Horizontat +8.0 mm

Cathode Voltage: Vertical 180 mm
Pos?t%ve bias value 400 max. \ Limiting Circuit Values:

?Qsmvc operating cutoif vaiue 206 max. V' High Voitage Circutts:
;\3693“"‘6 bias value . 0 max, A Grid-No.2 circuit resistance 7.5 max. MS2
egative peak valtue 2 max. \Y Low Voltage Circuits:

Heater Voitage (AC or DCi.e z g!; max. 3 Effective grid-Ne.1-to cathode-

> .

‘circuit resistance 0.75 max. 1a§2
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Deflection Yoke Data
Horizontat Section. | ‘
Inductance at 1 V rms and 1 kiRz 0.28 1. 5% mH

Resistance at 250 C 036+ 7% 5!
Typical operation with edge-to-edge
scan at 25 kV.
Peak-to-peak deflection current 12.0 A
Stored energy 51 ml

Vertical Section, Including
Quadrupole Cail Circuit:§

Inductance at 1 V rms and 1 kHz 3.24+5% mH
Resistance at 25° C:
At vertical current = 0 A dc 48+ 10% Q2
At vertical current = 1.55 A dc 3.9+ 10%
Typical operation with edge-1o-edge
scan at 25 kV:
Peak-to-peak deflection current 31 A
Raster Pincushion Distortion:N
East/West 9.0%
North/South 85%

Maximum Ratings, Absolute-Maximum Values:b

Peak Pulse Voltage Across
Horizontal Coiis 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 8 Maximum

Pulse Duration of 12.5 us 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 verticat cotls is not exceeded.

3 The mating socket, inciuding its 2ssociatad, physicaily-attached
hardware and circuitry, musi not we:gh more than one-hatf kilo-
gram

b The maximum ratings m the tebulated data are established :n
accordance with the following gafiniticn of the Absciute-Maxi-
mum Rating System for rating eieciron devices.

Absolute Maximurn ratings are hmieting vaiues of operating ana
environmental canditions applicable 10 sny electron device of a
specified 1voe as defined by its published datz, and should not
be exceedad under the worst probacie conditions.

The device manufacturer chooses these values to provide accept-
able serviceatulity of the device, t2king no responsibility for
equipment variations, environment variations, and the etfecis of
changes in operating condit:ons due ¢ varniations in device char-
acteristics

The equipment manufacturer shouid design so that mitially and
thrcughout hife no Absolute-Maximum vaive for the intended
service 15 excepded with any device under the worst protabie
operating conditiuns with respact to supply voltage vanaton,
equipment component vanation, eguipment control adjustinent,
ioad varnation, sigas! vanation, eavirgnmental condiions, and
vartations tn device characiensucs.

€ The short term averaqe ancxie current should be finmted by cu-
cuitry of 1500 micicampsres
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Figure 1 — Circuit of the Defiection Yoke

For maximum cathode life, it is recommended that the heater
supply be regulated. The series impedance 10 sy €nassis COR-
nection in the de biasing circuit 1or the heater shoutd be oatwezn
100 kilchms ond 1 megohm. The surga voltage across the heater
must be timited 10 9.5 voits rms.

Although the tube incorparates 2 "quick heat’” design, 3
turn-on can be 3accompiished with “instant on’’ operar
“instant on’”' operaticn s utihized, the Absciute-Mlaximum hase
er voltags under standby conditicns is 5.5 voii, The Twpical
Casign heater voitages for “"instant on’' operation are: 6.0 uoits
under cperating conditicns and 5.0 volts under standby condi-
tions. All other voltages normally applied o the tube muast ba
removed during standby oparation.

Meaasured between termunais 5 and 15,

Measured between terminals 2and 14 with termunats 1, 11, and 13
connectedt together. The verticai section of the voks includes the
quadrupoie cail circuit with nontinear eiements. Therefore, the
vertical daflection circuit should emplay suitabic circuit tech
mques such as Qurrent feedback to ensure that the small non-
linear impedance of the gquedrupole coil doss not distert the
deflection current wavefar

Measured in accordance with {EC Recommendation ~ Publi-
cation 107-136G - Recommended Methods of Measurement on
Raceivers {or Television Broadcast Transmissions.
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Figure 4 — Bottom .View of Base

Ca;).“:Anc-de (Grid No.4, Screen, Collector)
C: Externa! Conductive Coaiing

Pin 12: Cathode of Green Gun

Pin 13: NC
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Note 4 — One of four brackets may deviate 2 mm max. from the

Nete 1 — Socket for this bace should not be rigidly mounted; &
piane of the othar three.

shouid have fiexibie feads 2nd be allowed to move freely.

Note 5 — The tolerance of the mounting lug holes will accommogate
rnauntng screws up to 8.5 mm in diameter when pou-
ticnad on the hole centers.

Mote 2 — The drawing shows the size and iccatien of the contact
area of the extarnal conductive coating. The actual acez of
this ccating will be graster thaa 1hat of the contact ares

as 1 ide t uir apacitance. External con- : ey " e R
FO A0 W0 BRASN: 1h G0 (e s Nota § — “Z" is located on the ouiside surface of the facepiate at the
5 sating 3 Eect Wit uizipé N : . -
cuctive caating must be conneCted 1o chassis with muiiipie interseciion of the mimimum pubiished screen with trm
EOREac dizgonal axis. This point is used as 3 reference for the
Mote 3 — Yo ciean this area, wige only with scft, dry, lintless cioth, mounting fugs.
. Simensions in mm uriass cinerwise shown

Figure 5 — Dimensionat Qutline
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Figure 6 — Yoke and Mounting Detail Showing Terminal Connecticns and Convergence Controt Adjustments

Convergence and Purit
o,y )

The siight correction required for static convergence and
coior purity in the precision in-line system is supplied by
three pairs of permanent magnets in one assembiy which is
mounted on the tube and preset at the factory for cptimum
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 horizental purity shift is required. This i1s accom
plished 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 nesrest the
yoke} to move the outside bearns equally in opposits direct-
ions and a six pole magnet as shown in Figure 8 {the muddle
pair} to move the cutside beams equally in the same dir-
ection. In both the four-poie and six-poie devices the field
in the center 15 zero so the center beam is unafiected. These
devices are usad 0 converge any orieniation of the outside
beams to the center beam at the center of the scresn with
suhstantially no motion of the center beam and without the
use of magnetic pieces in the gun. Thus, the beams are con-

verged with practically no interactinn and a munimum
amount of bending the teams; therafore, there is very little
distortion in the shape of the individual beams.
Convergence of the three beams over the entire screen s
sccomplished by (1) positioning of the yoke with respect
1o the beams and {2) application of vertucat-frequency correc-
tion current through a quadrupole winding on the voxe. The
yoke is adjusted and secured in i optimum position in the
tube factery. The guadrunole coils an the yoke are driven
by a smail circuit inciuded in the verticat secticn of the
detfiection yoke. This circuit is internatly connecied in series
with the vertical deflection cads and forms an integra! pant
of the self-convergence system. The two controis provided
are adjusted at the same time the mechanical positien of
the yoke is established. The convergence action of these
controis is shown m Figure 9. One conirol adjusts the two
outside beams in 2 horizental direction 1o converye the ver-
tical crosshatch lines in the uoper half of the raster. The
other contro! pertorrns g simifer function in the lower haif
of the raster. These conuols are iocated in an accessibie
position, as shown in Figure 6, for readjusirment in the re-
cewer as required for optimum perfarmance.

CRT75/02-03 —
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Figure 7 — Beam Motion Produced by the Four-Pole
Convergence Magnet
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Figure 8 ~ Beam Motion Produced by the Six-Pole
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Figure 9 — Convergence Action Accomplished by
Adjustiment of Quadrupoie Coil Current
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Figure 10 — Relative Placament of Typicai Degaussing Coil

Magnetic Shield and Degaussing

The A51-610X is provided with an internal magnetic shield.
in order 1o be effective, the shield and the shadow-mask
assembily should be thoroughly degaussed in the presence
of the vertical component of the earth’s magnetic field.
This initiat degaussing should be pertormed with the tube
mounted in the TV recewer. The treatment will correct for
localized areas of misregister resuiting from magnetization
of the metal shield and other tube parts. The vertical com-
ponent of the earth's field is essentially constant with any
receiver’s orientaticn and the degaussing wiil compensate
for this field also.

After the initial degaussing, automatic degaussing may be
accompiished by two coils mounted on the top and bettom
of the funnei, as shown in Figure 10, and connected to pro-
duce 2 vertical, crossaxial degaussing field. For proper de-
gaussing, 3n initial value of 1200 peak-to-peak ampere-turns
(equivaient to an mmf of 300 ampere-turns in each coil} is
required. The degaussing circuit must graduaily recuce this
mimf to a quiescent ieval not exceeding 2.0 peak-to-peak
ampere-turns. For optimum perfermance, the degaussing
coils should always be connected to a2 very low source im-
pedan<e 10 the horizontel frequency. Rectanguiar holes are
provided in the rim bands to facilitate mounting of the auto-
matic degaussing coils.
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WARNING

X-Radiation:

This color picture tube does not emit x-racdhation above the
internationally accepted dosage rate of 0.5 mR/h f it s
operated within the Absolute-Maximum Ratings.

implosion Protection:

This picture tube employs integral imptosion proteation and
must be replaced with a tube of the same type number or a
recommended replacement 10 assure centinued safety.

Siock Hazard:

The high voltage at which the tube is operated may be very
dangerous. Design of the TV receiver should inciude safe
quards to prevent the user from comingin contact with the
high voltage. Extreme care shouli 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 canductive costings of the picture
tube funnei. Toremove any undesirable residuat high-voitage
charges from the picture tube, “bleed-off’” the charge by
shorting the anode contact button, tocated in the funnei of
the picture tube, to the externai conductive coating before
handiing the tube. Discharging the high voltage to isolated

metal parts such as cabinets and conitrol brackets may pro-
duce a shock hazard.

Tube Handting:

Picture tubes shouid be kept in the shipping box or simitlar
proteciive contatner untit just prior to instaliation. Wear
heavy protective clothing, including gloves and safety goggles
with side shields, «n areas containing unpacked and uvnpro-
tected tubes to prevent possible injury from flying glass in
the event a tube bresks. Handie the picture tube with ex
treme care. Do not strike, scratch or subject the tbe t0
mare then moderate pressure. Pearticular care should be
taken to prevent damaqge to the seal area. To ma:ntain the
preset adjustments ¢f the neck components, the assernbly
15 shigped with a3 protective cover over these components,
The cover shoutd be ieft on the assembly until it s mounted
in the receiver. The picture tube sssembly should never be
handled by the neck, yoke or other components. The mount.
ing lugs or mounting holes in the bmplosion protection
hardware may be used to aid in the instaliation of the tubse
assembly in the cabinet.

The equipment manufacturer should provide a warning lahei
in an appropriate position on the equipment to advise the
serviceman of ail safety precautions.

Lot
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Color Picture Tube

AS56- 610X

CRT75/04-05

-1_

110° Deflection-29mm Neck-56cm Diagonal
Precision In-Line Color Picture Tube Assembly-

li:cludes Factory Preset Yoke and Neck Compdnents

P Tkt Jad

= Self-Converging System

e Precision In-Line Electron Gun 'Assembly -
Horizontal in-Line, Triple-Beam,
Bipotential Gun Incorporating Unitized Grids

e PST (Precision Static Toroid) Yoke —
Precision Wound, Line-Focus Type Yoke
with Low Impedance —
ldeal for St T8 0e T e

s Integral Tube Components —
Yoke and Other Neck Componsants
Mounted ar.d Preset at Factory

“tian Cireuits

-
s

= Quick-Heat Cathodes
Internal Magnetic Shield

= Line Screen —
Minimizes Vertical Register Sensitivity

= Moiré Minimized for 625 TV-Line Systems
8 Giuii Cverall Length — 358 mm

Aliows Improved Cabinet Styling
= Banded-Type Implosion Protection —

=+ For “Push-Through” Cabinet Designs

s [ntegral Mounting Lugs

RCA A56-610X is & 1102 Color Picture Tube Assem-
bly consisting of a precision in-line color picture tube, a
Precision Static Toroid {PET) self-converging yoke system,
and a permanent magnet purity and static convérgence de-
vice. The picture tube incorporates an internal magnetic
shield and quick-heut 200l The aniek-heat cathode de-
sign provides a typical warmup time of 7.5 seconds to pro-
duce 50 per cent of stabilized emission current when oper-
ated at nominal heater voltage from a source impedance of
1 ohm.:
The A56610X 1109 precisicn in-ting color picture tube
assembly features a lower deflection power requirement
than any commercial 1100 color picture tube system of the
samesize. It maintains most of the inherently self-converging
features of the SO0 precision in-line system. Additional con-
vergence correction is accomplished by an integral quadru-
pote url-a windina exrited by {lic vertical drive. Simple cir-
cuitry provided within the yoke housing has only two con-
trofs, preset at the factory.

The PST yoke system in combination with the horizontal
inline electron gun provides the precision arrangement re-
quired to achieve inherent self-convergence. Simple per-

3

Information furnished by RCA is believed to be ,accufa.te and re-.

liable. However, nc responsibility is assumed by RCA for its 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.

manent-magnet devices are used to accomplish static conver-

. gence 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 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
life.

Picture Tube Data - -

Electrical:
Heater: i : G

Volt .

Curr:?\: 700 mA
Focusing Method Electrostatic
Focus Lens Bipotential
Convergence Method Magnetic (Preset)
Deflection Method Magnetic

st .} :
e e
Horizontal 97 deg
_ Vertical

77 deg

Trodemerkis} Registered ®
Morcals) Registradals)

Printed in U.S.A/11-75
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Deflection Yoke Data
Horizontal Section:f
inductanceat 1 Vrmsand 1 kHz
Resistance at 25° C
Typical operation with edge-to-edge
scan at 25 kV:
Peak-to-peak deflection current 12.0 A
Stored energy 4,9 mJ

Vertical Section, Including
Quadrupotle Coit Circuit:9
Inductanceat 1 Vrms and 1 kHz
Resistance at 256° C:
At vertical current = 0 A dc
At vertical current = 1.5 Adc
Typical operation with edge-to-edge
scanat 25 kV:
Peak-to-peak defiection current 30 = A
Raster Pincushion Distortion:h
East/West - . 9.0%
North/South 8.5%

Maximum Ratings, Absolute-Maximum Values:b
Peak Pulse Voltage Across

Horizontal Coils at 15,625 Hz

for a Maximum Pulse Duration of 12.5 us
Peak Puise Voltage Between Horizontal
and Vertical or Quadrupole Coils

at 15,625 Hz for a Maximum

Pulse Duration of 12.5 us 700 max. V
The horizontal and vertical coils or circuits should be inter-
connected so that the Absolute-Maximum peak pulse voitage
between the horizontal and vertical coils is not exceeded.

0.27+£5% mH
0.35+7% 2

3.3+5% mH

4.5+£10% 2
4.0+ 10% Q

700 max. V

2 The mating socket, including its associated, physicaliy-attached
hardware and circuitry, rmust not weigh more than one-half kilo-
gram.

b The maximum ratings in the tabulated data are established in
accordance with the following definition of the Absolute-Maxi-
mum Fating System for rating electron devices.

Absolute-Maximum ratings are limiting values of operating and
environmenta! 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 char-
acteristics.

The equipment manufacturer should design so that initialiy and
throughout life no Absclute-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.

€ The short-term average anode current should be limited by cir-
cuitry of 1500 microamperes.

- 3 <
VERTICAL i
DRIVE
2@
20

st ST
]

QUADRUPOLE COIL

12 1!——-—-
VERT. "
&6 CoILS ;

TO N/S
PiNCUSHION
CORRECTION
CIRCUIT

*SILICON DIODE 1N4002.
AGERMANIUM DICDE IN270.

VERTICAL SECTION

S2LS - 499K

Figure 1 — Circuit of the Deflection Yoke

For maximum cathode life, it is recommended that the heater
supply be reguisted. The series impedance to any chassis con-
nection in the de biasing circuit for the heater should be between
100 kilohms and 1 megohm. The surge voliage across the heater
must be limited to 9.5 voits 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 heat-
er voltage under standby conditions is 5.5 volts, The Typical
Design heater voitages for “instant on” operation are: 6.0 volts
under operating conditions and 5.0 volts under standby condi-
tions. All other voltages normally applied to the tube must be
removed during standby operation.

Measured between terminals 5 and 15.

Measured between.terrminals 2 and 14 with terminats 1, 11, and 13
connected. together. The vertical section of the yoke includes the
qguadrupole coil circuit with nonlinear elements. Therefore, the
vertical deflection circuit should employ suitable circuit tech-
niques such as current feedback to ensure that the small non-
linear impedance of the quadrupole coil does not distort the
deflection current waveform.

Measured in accordance with IEC Recommendation — Publi-
cation 107-1960 — Recommended Methods of Maasurement on
Receivers for Television Broadcast Transmissions.
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Mote 1 — Socket for this base should not be rigidly mounted; it
should have flexible leads and be allowed ta 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
s0 as, 10 provide the required capacitance. External con-

ductive coating must be connected to chassis with muitiple
contacts,

hote 3 — To clean this area, wipe only with soft, dry, lintless cleth.

Note 4 — X", “¥*, and "“Z'" reference points are iocated on the
outside surface of the faceplate at the intersection of the
minimum published screen with the minar, major, and
diagonai axes, respactively.

Dimensions in mm unless otherwise noted

. 302 wax
;'195 020 233 4

sl o T
37geBhizn, 4321 ]
LINE t

873,00 R.

|

i R . Y
e F 0 A -

L i <a.‘7 (3 rcaamegeenies; |

Note 5 — The tolerance of the maunting 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 moid-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.

Figure 5 — Dimensional Outline
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BEAM MAGNETIC
DISPLACEMENT FLUX
DIRECTION LINES

4 . POLE FIELD
. b
B2LT-4586R1T
Figure 7 — Beam Motion Produced by the Four-Pole
Convergence Magnet

6 POLE FIELD

VIS 298701

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

F '\\ i ?

USRSt

0205 -5000

Figure 9 — Convergence Action Accomplished by
Adjustinent of Quadrupole Coil Current

-7 -

HOLES FOR MOUNTING ANGOE BULS
Y- DEGAUSSING COILS {-CONTACT

Dimensions in mm

Figure 10 — Relative Placement of Typical Degaussing Coil

Magnetic Shield and Degaussing

The ABG-610X is provided with an internal magnetic shield.
In order to be effective, the shield and the shadow-mask
assembly 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 will correct for
localized areas of misregister resulting from magnetization
of the metal shield and other tube parts. The vertical com-
ponent of the earth’s field is essentially constant with any
receiver’s orientation and the degaussing will compensate
for this field also.

After the initial degaussing, automatic degaussing may be
accomplished by two coils mounted on the top and bottom
of the funnel, as shown in Figure 10, and connected to pro-
duce a vertical, crossaxial degaussing field. For proper de-
gaussing, an initial value of 1200 peak-to-peak ampere-turns

[{equivalent to an mmf of 300 ampere-turns in each coil} is

required. The degaussing circuit must gradually reduce this
mmf to a quiescent leyel not exceeding 2.0 peak-to-peak
ampere-turns. For 6ptimum performance, the degaussing
coils should always be connected to a very low source im-
pedance to the horizontal frequency. Rectangular holes are
provided in the rim bands to facilitate mounting of the auto-
matic degaussing coils.
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110° Deflection - 29mm Neck - 56cm Diagonal
: Precision In-Line Color Picture Tube Assembly

Includes Factory Preset Yoke and Neck Components

B Self-Converging System ® Super Arch Mask — Minimizes Thermal
Expansion Effects

8 Precision in-Line Electron Gun Assembly — & Tinted Phosphor Screen —

Horizontal in-Line, Triple-Beam, Bipotential

) @ [ntegral Tube Components — Yoke and Other
Neck Components Mounted and Preset at Factory

Gun Incorporating Unitized Grids Enhanced Color and Contrast
& Line Screen — Minimizes Vertical
a8 PST (Precision Static Toroid)} Yoke — Precision Register Sensitivity

Wound, Line-Focus Type with Low Impedance —
Ideal for Sclid-State Deflection Circuits

8 [ntegral Mounting Lugs

RCA A56-611X is a 1100 Color Picture Tube Assembly

Moiré Minimized for 625 TV-Line Systems
internai Magnetic Shield
Quick-Heat Cathodes

Banded-Type Implosion Protection — For
“Push-Through' Cabinet Designs

Picture Tube Data

consisting of a precision in-line color picture tube, a Electrical:
Precision Static Toroid (PST). self-converging yoke system, Hoator
and a permanent magnet purity and static convergence YT e SO e S A T T A e 6.3 Vv
device. The picture tube incorporates selectively absorbent Cumrent ............i.iiiiiiiniiiiians 700 mA
phosphors, an internal magnetic shield and guick-heat Focusing NMethod - =i v i e i o oot areas Electrostatic
cathodas. The phosphor is tinted to selectively absorb FOCUS LaNS o i e e e e . Bipotential
room light striking it and permit only the phosphor color Convergence Method .............coones Magnetic (Percent)
0 be reflected. The quick-heat cathode design provides a SRR Magnetic
typlcat_m'farmup'tir-ne of 7.5 seconds to produce 50 per cent Deflection Angles {Approx.)
of stabilized emission current when operated at nominal 5L O SO R e I e R S S T 110 deg
heater voltage from a source impedance of 1 ohm. HOEIZORAL: o Ci T e i s s e g; deg
i R 2 A AR SR e s e e deg
The ABE-611X 1100 precision in-line color picture tube Direct Interelectrode Capacitance (Approx.):
assclemb}y features a low deflection power requirement. It Grid No.1 to all other electrodes .. ... ... .. 11.4 oF
maintains most of the inherently self-converging features Grid No.3 to all other electrodes .......... 5.6 pF
~<f the 900 precision in-line system. Additional convergence Green cathode to all other electrodes ...... 7.1 pF
srrection is accomplished by an integral quadrupole yoke Red or blue cathode to all other electrodes .. 6.5 pF
winding excited by the vertical drive. Simple circuitry g‘t’:ﬁﬂgzm c‘;’;‘:ﬁ; and 1750 mex.  pF
provided within the yoke housing has only two controls, 7 5 TR EEERTE rerrerrnerress 1350 min. pF
preset at the factory. Capacitance Between Anode
The PST yoke system in combination with the horizontal ;"G'Mem' ’:"dwa' e;ﬂ'e‘t;l"'_‘ """"""""" 00 pE.
in-line electron gun provides the precision arrangement ERrance Enwess NMotat bistdiens
£ 2 % é E | Conductive Coating ........... in.
required to achieve inherent self-convergence. Simple An Boiennl SRositive Lawting 50 min. M
permanent-magnet devices are used to accomplish static
conver ity.
vergence and purity Saticil
The yoke and other neck components are preassembled on Faceplate:
the tube and factory preset for optimum performance. Light transmission at center (Approx.} ............ 71.5%
The precision in-line tube assembly can normally be in- SUHBCY: - e e N .. Polished
. stalled in the receiver by the manufacturer or field service- Screen:
man without making any convergence or purity adjustments— Phosphor, rare-earth (red) sulfide (blue & green) ........ P22
saving installation and adjustment costs. The integral tube- mfm SR o0 s"’“"l’\:zi‘:n’:&’::
. component construction provides relizble and stable con- M T i
~ vergence, purity, and white uniformity performance through- Spacing between corresponding points :
out tube life. on line trios at center (Approx.) ............... 0.826 mm

Infermaticn furnished by RCA is believed to be accurate and
reliable. However, no responsibility is assumed by RCA for
its use; nar 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.

Trademark(s) Registered ®
Marcals) Registradals)

Printed in U.S.A./3-78
A56-611X
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Mechanical: Maximum Ratio of Catr;sode Vol;ages,
Tube Dimensions: Highest Gun to Lowest Gun Wit|
Overali fength .. .......... e 358.44 + 6.35 mm  Cathode Voltage Adjusted for Spot Cutoff . ............. 1.50
At mold-match line: Heater Voltaged® ... .. ... ... e e B R 6.3V
3 e R S e R LR i 564.2 £ 2.0 mm
HOEON- o o is o e ebs 4843 + 2.0 mm GritkNo 3 Crrentll - = i S e st + 15 A
Vertical .......... R 3798120 MM  GridNO.2 CUIEAT . . ..ot eseeaeenaneaasnnnecnns + 5 A
Ming?alg: ngfreen Dimensions (Projected):. Saii GrtENO COMeRt . s i bt ek s ek + 5 uA
RSN 447 mm 6550 K + 9300 K +
NOrICRE - e e e e R 337 mm To Produce White Lightof , . . .. 7 M.P.C.D. 27 M.P.C.D
LV I R R o S R e i S e e PR A S 1471 sq cm : (iflum. D}
Bulb Funnel Designation .........ccvcueaen JEDEC NoJ561D CIE Coordinates:
Bulb Panel Designation ................... JEDEC No.F564D A G T S i
Anode Bulb Contact Designation......... Recessed Small Cavity Percentage of total anode
Cap (IEC 67-111-2, JEDEC No.J1-21) current supplied by each
Base Designation8, . ............. e JEDEC No.B12-260 beaa‘egverage): - = -
Pin Position Alignment. ........... Pin No.1 Aligns Approx. with Bios o oo rheesailag 35 9
Anode Bulb Contact Grgh-ovsos 38 42 %
Operating Position .. .......oc0uiineas Anode Bulb Contact Up Hat’iqo Of/b cathode currents:
Gun Configuration.............. e ey Horizontal In-Line edMin‘f:{um ____________ 1.05 0.50
LR T s R A U ee R S R R e T 156.7 kg 5 T e | IR S P 1.22 0.67
; Maximum ........... 1.5 0.20
Red/green:
- Minimum ............ 0.75 0.40
Implosion Protection :‘nypical ............. ?g 8&733
. v D SRS 4 .
5/ B C S e L Rim Bands and Tension Band Blue/green:
Minimum ........... 0.50 0.60
Typical ............. 0.72 0.83
Maximum and Minimum Ratings, T Ma’_‘"“‘l‘)"_" ey 940 100
s 2 aster Centering Displacement,
Absolute-Maximum Values® Measured at Center of Screen:
Unless otherwise specified, voltage values are positive with respect Homzontal = s e e v e +8.0mm
to grid No.1. Vertical 5 oo e e e e +8.0mm
ARDE R N OIS o e s i s 272'8 'r;:la: ’ tx
Anode Current, Long-Term Average® ... ...... 1000 max. MA =
Grid-No.3 [Focusing electrode} Voltage ....... 6000 max. V Deflection Yoke eaa
Feak Grid-No.2Voltage ................... . v  Horizontal Section:
e iz IS0 fox inductanceat 1 Vrmsand 1 kHz ........ .027+5% mH
Cathode Voltage: Resistance at 269C . ..o it iicnsannenns 0.35 £ 7% Q
Positive biasvalue. . ............. .. ... 400 max. V Typical operation with edge-to-
Positive operating cutoffvalue ........... 200 max. V edge scan at 25 kV:
Negative biasvalue . .................... 0 max. V Peak-to-peak deflection current ........... 12.0 A
Negative peak value .................... 2 max. V Stored BRBrOY ' i L e s 51 md
6.9 max. V : : .
H A gdigcis ot A { : Vertical Section, [ncluding
At iy (A of Df’ 5.7 min. V Quadrupole Coil Circuit:!
Heater-Cathode Voitage: Inductenceat 1 Vrmsand 1 kHz .......... 32+5% mH
Heater negative with respect to cathode: Resistance at 250 C:
During equipment warm-up period At vertical current =0 Adc ........... 48+10% S
not exceeding 15 seconds .. .......... 450 max. V At vertical current =155 Adc ........ 39+ 10% Q
After equipment warm-up period: Typical operation with edge-to-
DC componentvalue .. ........... 200 max. V edge scan at 25 kV:
Peakvalue ..................... 300 max. V Peak-to-peak deflection current .. ....... 3.1 A
Heater positive with respect to cathode: Tvoical R Pi hion Di R
DC component value ................ 0 max. V e /wfs':' RO g e O ok
k | e ...................... i T S e A SRR WV SN o e d A AT € e S D e R A R RS B
ek e 290 fhax 5 Northisouth - T N s S G ensee 8.5%
Typical Design Values Maximum Ratings, Absolute-Maximum Values:b
Unless otherwise specified, voitage values are positive with respect Peak Pulse Voitage Across
to grid No.1. 2 ‘
Horizontal Coils at 15,625 Hz
For anode voltage of 25 kV For a Maximum Pulse Duration
Grid-No.3 (Focusing electrode} Voitage ...... .. 168%t020% 0f Of12BUs ...t 700.mox. V
Anode voltage Peak Pulse Voltage Between quizomal
Grid-No.2 Voltage for Visual Extinction and Vertical or Quadr upolePCools at
of Undeflected Focused Spot. . . . . ... e See CUTOFF DESIGN 15,625 Hz for a Maximum Pulse
CHART in Figure 3 Buration el 120 08 0 il il e et e 700 max. V
At cathode voltage of 125V .. .. .. ......... 345 to 675 V The horizontal and vertical coils or circuits should be intercon-
At cathode voltage of 150V ............... 435 10 835 V nected so that the Absolute-Maximum peak pulse voitage between
At cathode voltageof 175V ............... 530t0 990 V the horizontal and vertical coils is not exceeded.
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The mating socket assembly with associated circuit board and
mounted components must not weigh more than one-half kilo-
gram. To minimize 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 forces.

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.
Absofute-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 accepi-
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,
toad variation, signal variation, environmental conditions, and
variations in device characteristics.

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

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 3.5 volts rms.

Although the tube incorporates a “‘quick heat" design, a faster
tu/ri-on can be accomplished with “instant on’’ operation. f
“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 voits 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 dc bissing circuit for the heater should be
between 100 kilchms and 1 megohm:.

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

Measured between terminals 5 and 145.

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 non-
finear 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 Recommendation — Publication 107-1960
— Recemmended Methods of Measurement on Receivers for
Television Broadcast Transmissions.

HORIZONTAL CORE
DRIVE
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2008 I coiLs ‘
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4.7 M

47 MQ

820pF

1%

*SILICON DIODE 1N4002
AGERMANIUM DIODE 1N270

VERTICAL SECTION

Figure 1 — Circuit of the Deflection Yoke

Basing Specification JEDEC No.13G

Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin

Pin 10:
Pin 11:
Pin 12:
Pin 13:
Cap

1: Grid No.3

3: Cathode of Blue Beam
4: NC

5: NC

: Heater

: Heater

: Cathode of Red Beam
9: Grid No.1

Grid No.2

NC

Cathode of Green Beam
1C (Do Not Use}

Q0 N,

: Anode (Grid No.4, Screen, Collector)

C: External Conductive Coating

Figure 2 — Bottom View of Base
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HEATER VOLTAGE =63V : o | HEATER VOLTAGE =63V i =
ANODE-TO-GRID No. 1 VOLTAGE = 26 kV ANODE-TO--GRID No. 1 VOLTAGE = g =
GRID No. 3TO-GRID No. 1 VOLTAGE FOR FOCUS 25 kV i
6| GRID No. 3-TO-GRID No. | VOLTAGE e
ADJUSTED FOR FOCUS. % Sres et 3%
- CATHODE ~TO-GRID No. 1 VOL TAGE e e
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Figure 4 — Typical Drive Characteristics,
Figure 3 — Cutoff Design Chart Cathode-Drive Service
Notes for Dimensional Outline Note 4 — "X, “Y", and “Z" reference points are located on the
outside surface of the faceplate at the intersection of the :
Note 1 — Socket for this base should not be rigidly mounted; it minimum published screen with the minor, major, and
should have fiexible leads and be allowed to move freely. diagonal axes, respectively.
Note § — The tolerance of the mounting lug holes will accommodate
Note 2 — The drawing shows the size and location of the contact mounting screws up to 9.5 mm in diameter when positioned
area of the external conductive coating, The actual area on the hole centers.
of this coating w:!l be greater 'than that pf the contact Note 6 — One of four brackets may deviate 2 mm max. from the
area so as to provide the required capacitance. External
2 : St plane of the other three,
» conductive coating must be connected to chassis with
3 muitipfe contacts. Mote 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
: : ; 2 for * - ** cabi igns.
A Note 3 — To clean this area, wipe only with soft, dry, lintless CUIOUL e S Tl Rt qesigns
- cloth. Note 8 — Mounting holes for degaussing coils 14.73 mm x 5.08 mm.
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190 MAX.
o J PURITY MAGNET

6-POLE CONVERGENCE MAGNET
m—" ; f 4-POLE CONVERGENCE MAGNET

ADJUSYSVERTICAI;/
LINES AT BOTTOM
ot~ 3G g
S -.‘_.-.-_J
# 05 -_f ADJUSTS VERTICAL o
LINES AT TOP
—of 175 |
£
Term. 1: Pin Correction Term. 6:1C Term. 11: Pin Correction
Term. 2: Vertical High Term. 7:1C Term. 12: IC
Term. 3:1C Term. 8:1C Term. 13: Pin Correction CT
Term. 4:1IC Term. 8:IC Term. 14: Vertical Low
Term. 5: Horizontal High Term. 10: IC Term. 15: Horizontal Low

Figure 6 — Yoke and Mounting Detail 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 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 a six-pole magnet as shown in Figure & (the
middle pair) to move the outside bearns 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

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 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
contro! 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 positien, as shown in
Figure 6, for readjustment in the receiver as required for
optimum performance.

- 48 -~
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A56-611X
BEAM MAGNETIC HOLES FOR MOUNTING ANODE BULB
DISPLACEMENT FLUX DEGAUSSING COILS
DIRECTION LINES

D}GAUSSING
COoILS A
f2LS-5276
Dimensions in mm
4-POLE FIELD . .
‘. B Figure 10 — Relative Placement of Typical Degaussing Coil

92LS-4685R1

Figure 7 — Beam Motion Produced by the Four-Pole

Convergence Magnet Degaussing Coils

The recommended degaussing system for the A56-611X
utilizes two series connected coils symmetrically placed as
shown in Figure 10 with one coil on top of the funnel and
one located 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
hands 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 1400 peak-to-peak ampere turns

. S e ey b. (equivalent to an MMF of 350 ampere turns in each coil)

15 Aesim is required. It is essential that the degaussing current re-

duces in a gradual manner to a quiescent level not exceeding

2.0 peak-to-peak ampere turr:. For optimum performance

the degaussing 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

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

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
coil to satisfy this requirement.

™~ TPICDEVICE | |

! horizontal frequency, the degaussing coil should be shunted
with a suitable capacitor. If the addition of a short across
" i the coils increases the horizontal frequency currents in the

!
|
l
i
!
T

5 e i
o g i
- 921.5--5000 : :
Figure 9 — Convergence Action Accomplished by : :
Adjustment of Quadrupole Coil Current MAINS | | [ oecaussinG ;
INPUT i H coiLs
1
! |
! i
Magnetic Shield and Degaussing 'L __,'
The A56-611X tube employs an internal magnetic shield - o e
and, because of the line screen and its insensitivity to vertical
beam register, allows simpler degaussing than the delta gun sl
tubes. Figure 11 — Typical Degaussing Circuit
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beguassing Procecures Contact to the external conductive coating should be made

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 main input to the internal
degaussing circuit disconnected. [n this latter case, the
internal degaussing circuit must be reconnected after the
external degaussing process is completed. The external
degaussing procedure shouid be folowed by the receiver’s
internal degaussing in the normal manner.

WARNING

X-Radiation:

This color picture tybe does not emit x-radiation above the
‘ernationally accepted isoexposure rate of 0.5 mR/h if it

15 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:

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
arges from the picture tube, “bleed-off”’ the charge by

Jorting 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 a shock hazard.

RCA|Picture Tube Division|Lancaster, PA 17604|U.S.A.

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 AB6-611X 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 lugs. If the chassis is not at earth potential the
connection should be made through a current limiting
resistor {1MS2).

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 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 all safety precautions.




T ERIESTE Color Picture Tube Assembly

AW AS6-813X
: 110° Defiection - 29mm Neck - 56cm Diagonal 55 e
e

Precision In-Line Color Picture Tube Assembly
Inciudes Factory Preset Yoke and Neck Components

2 Self-Converging System 8 Super Arch Mask — Minimizes Thermal
Expansion Effects

& Tinted Phosphor Screen —
Enhanced 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

@ Precision In-Line Electron Gun Assembly —
Horizontal In-Line, Triple-Beam, Bipotential
Gun Incorporating Unitized Grids

® PST (Precision Static Toroid) Yoke — Precision
Wound, Line-Focus Type with Low impedance —
ideal for Solid-State Deflection Circuits

@ |ntegral Tube Components — Yoke and Other
Neck Components Mounted and Preset at
P Factory for Operation in the Southern Hemisphere

8 [ntegral Mounting Lugs

RCA ABB-613X is a 110° Color Picture Tube Assembly de-
signed for use in the southern hemisphere. The assembly
components are factory preset for optimum performance
consistent with the southern hemisphere’s vertical com- Heater

Picture Tube Data
Electrical:

ponent of the earth’s magnetic field. The A56-613X consists ‘c’°""99 ----------------- Ve a e kel kS 7%3 x
of a precision in-line color picture tube, a Precision Static SRR S or et r i i Tt w6 WS i

Toroid (PST) self-converging yoke system, and a permanent FocusingMethdd .. oo oiv v, Lol Siiln i Electrostatic
magnet purity and static convergence device. The picture Focus bans - oy na s S e e e U Bipotential
tibe incorporates selectively absorbent phosphors, an internal Convergence Method .. ................. Magnetic (Preset)

magnetic shield and quick-heat cathodes. The phosphor is

;s s e " Deflection Method . 0 o o v s ittt Magnetic
tinted to selectively absorb room light striking it and permit Bailaotins Anoiss IAbpioi]

only the phasphor color to be reflected. The quick-heat e Rl L 110 deg
cathod2 design provides a typical warmup time of 7.5 seconds Hobzanel gy e e 97 deg
to produce 50 per cent of stabilized emission current when Nortical - s 78 deg

operated at nominal heater voitage from a source impedance Direct interelectrode Capacitance (Approx.}:
of 1 ochm. 5 Grid No.1 to all other electrodes .. ........ 11.4 pF
The A56-613X 110° precision in-line color picture tube Grid No.3 to all other electrodes .......... 56 pF
assembly features a IO‘\JN deflection power reguirement. it Green cathode to.all other electrades . ... . .. 74 e
FRed or blue cathode to all other electrodes .. 6.5 pF

maintains most of the inherently self-converging features of
909 precision in-line system. Additional convergence

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

Capacitance Between Anode and

External Conductive Coating .............. 1750 max. pF

1350 min. pF

Capacitance Between Anode
and Metal Hardware . . ... ... ...... .......... 300 pF

Resistance Between Meial Hardware

The PST yoke system in combination with the horizontal and External Conductive Coating . .......... 50 min. M
in-line electron gun provides the precision arrangement re-
guired to achieve inherent self-convergence. Simple per-
manent-magnet devices are used to accomplish static con- Optical:
vergence and purity. Faceplate:
The yoke and other neck components are preassembled on Light transmission at center {Approx.} ............ 71.5%
the tube, faCtOTY preset for optimum performance in the SUPIBCE . St e b A e g Polished
southern hemisphere with the anode contact button up. Screen: b
The precision in-line tube assembly can normally be installed Phosphor, rare-earth {red) sulfide {blue & green) ........ P22
in the receiver by the manufacturer or-field serviceman with- TYPE (.ot i Selectively sbsorbent
“out making any convergence or purity adjustments—saving Persistence ................. ...l Medium-Short
installation and adjustment costs. The integral tube-compo- Array ..ol SO e Vertical Line Trios
nent construction provides reliable and stable convergence, Spacing hetweei corresponcing boints
Purity, and white uniformity performance throughout tube life. P line In ok sUceTEM IMOMBNT e 9620 owm
PLEDL

information furmished by RCA is believed to be accurate and
reliable. H . no responsibility is d by RCA for
its use; nor for any infringements of patents or other rights of
third parties which may result from its use. No license is
granted by imphication or otherwise under any patent or
patent rights of RCA,

Trademark(s) Registered ®
Marcals) Registradais)

Printed in U.S.A./5-78
A56-613X
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AB56-613X
fechanical: Maximum Ratio of Cathode Voltages,
T Di jons: Highest Gun to Lowest Gun With
el S0 iAo 368.44 4 6.35mm  Cathode Voltage Adjusted for Spot Cutoff .............. 1.50
At mold-match line: Heater VolrtageO 8 = o 5 G i e te 63V
Disgonsl 2 ot o cieees 5642+ 20 mm
Horizontal ........... Sk s v... 4843120 mm GridNo 3 Current@ . . oo Lo S + 15 uA
Vertical . ......... Creeretieiinenns . 379B220MM  Grid-NO2CUIENt . . ... ..o eoessereesasennansans + B UA
Minimum Screen Dimensions (Projected): GHANGLCOTent . o s e e e + S UA
Diagonal ........ SR e n e R e 533 mm
Horizontal ............. e e e N 447 mrmn 6550 K + Q300K +
Vertical N haa s PR O A e 337 mm To Produce White Lightof . 7 M.P.C.D. 27 M.P.C.D.
Area ............ R e vreesei.. 1471sqcm {Ulum. D)
Bulb Funnel Designation . .. ... TGN ay . JEDEC No.J561D <l ExCoordinates= chas o
Bulb Panel Designation ...........cccu0cuvn JEDEC No.F564D S Tt e e T e 0.311
Anode Bulb Contact Designation......... Recessed Small Cavity Percentage of totat anode ;
Cap (IEC 67-111-2, JEDEC No.J1-21) current supplied by each
Base Designation®. ... .......... veesn.... JEDEC No.B12-260 beaglegwerage): - b .
Pin Position Alignment. . .......... Pin No.1 Aligns Approx. with Bide, - i en 35 %
Anode Buib Contact Gren .5 i 38 42 %
OperatingPosition ................... Anode Bulb Contact Up Rarg: eg;b c’athode currents:
Gun Configuration.......... vievsasaen... Horizontal In-Line Min‘i’;um ............ 1.05 0.50
i k?eight (£ 2T RS R e R S e i ... 16.7 kg Typieal s o 1.22 0.67
Maximum .. ......... 1:55 0.90
Red/green:
Minimum ... .. ....... 0.75 0.40
implosion Protection Typweal o S 0.88 0.56
TVpR sy S rmas oty Rim Bands and Tension Band Blum:\;:;:m """""" 1.05 0.70
Minimum i sy 0.50 0.60
2 Tvpi'cal ............. 0.722 083
Maximum and Minimum Ratings, e “:a’_“m‘gf‘ e e 950 v
; aster Centering Displacement,
Absolute-Maximum Values® Measured at Center of Screen: :
Unless otherwise specified, voltage values are positive with respect HofZontal == Sro s s sy 1+ 80mm
to grid No.1. L] | et S e SR S S e L DR SR +80mm
AnpdeNoltage . o ol i e e 27:;3 'r:r"a: : :\\',l
Anode Current, Long-Term Average® ......... 1000 max. HMA :
Grid-No.3 {Focusing electrode) Voltage ....... 6000 max. V Deflection Yoke 2 ata
id- Horizontal Section:
Peak Grid-No.2Voltage . .................. 1000 max. V N dadtints s R e s 0274+5% mH
Cathiude Voitage: Resistance at 269C . ... ... ... e 035+ 7% Q
Posgtgve bias value s s g s 400 max. V Typical operation with edge-to-
Positive operating cutoff value ........... 200 max. V edge scan at 25 kV:
Negativebiasvalue . .................... 0 max. V Peak-to-peak deflectioncurrent ........... 12.0 A
Negative peak value .................... 2 max. V Storedeneroy - oo 51 md
6.9 max. V Vertical Section, Includi
H ar o { : ertical Section, Including
S ey 5.7 min. V. Quadrupole Coil Circuit:}
Heater-Cathode Voltage: Inductance at 1 V.rmsand 1 kHz .......... 32+5% mH
#™ Heater negative with respect to cathode: Resistance at 250 C:
During equipment warm-up period At vertical current =0 Adc . .......... 48 + 10% Q
chn exceeding 15 seconds . . e 450 max. V At vertical current = 1.5 Adc ........ 391 10% Q
ter equipment warm-up period: i i i -to-
DC component value .. ........... 200 max. V ;rggrzcszlagc;elrggoknvv:wth i
e Peai} value el e 300 max. V Peak-to-peak deflection current . ........ 3.1 A
eater positive with respect to cathode: ; : ; : e
DCcomponent value . ............... 0 max. V ng:: /a:’:t" Pincushion Distortion: 0.0%
b RO T i s HR NBEBlOUTI-. s i 8.5%
Typical Design Values Maximum Ratings, Absolute-Maximum Values:®
Unle;s otherwise specified, voltage values are positive with respect Peak Pulse Voltage Across -
to grid No.1. Horizontal Coils at 15,625 Hz
For anode voltage of 25 kV For a Maximum Pulse Duration
Grid-No.3 {Focusing electrode) Volitage ........ 16.8% to 20% of Of 128 s . ......vii 700 max. V
Anode voltage Peak Pu|§e Voltage Between Horizontal
Grid-No.2 Voltage for Visual Extinction and Vertical or Quadrupole Coils at
of Undeflected Focused Spot. .. ......... $o4 CUTOFE DESIGN . 15,048 e tors Menimus Flle e
X CHART in Figure 3 uration o DS O b A e SR : 3
. At cathode voltageof 125V ... . ... ........ 34510675 V The horizontal and vertical coils or circuits should be intercon-
At cathode voitage of 150V . .............. 435 to 835 V nected so that the Absolute-Maximum peak pulse voltage between
At cathode voltage of 176V . ... ........... 530 to 890 V the horizontal and vertical coils is not exceeded.
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The mating socket assembly with associated circuit board and
mounted components must not weigh more than one-haif kilo-
grarn. 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.

The maximum ratings in the tabulated data are established in
accordance with the following definition of the Absclute-
fMaximum 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 shouid not
be exceeded under the worst probable conditions.

The device manufacturer chooses these values to provide accept-
able serviceability of the device, taking no responsibitity 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 initislly and

/’\hroughout life no Absolute-Maximum value for the intended

service is exceeded with any device under the worst probable
operating conditions with respect to supply voitage 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 1500 microamperes.

d  For maximum cathode life, it is recommended that the haater

supply voltage be reguiated at or slightly below the Typical De-
sign Value with an adequate regulation circuit. Details of this
specific circuit shoutd be reviewed with RCA Picture Tube
Division. The surge voltage across the heater must be limited
to 9.5 volts rms,

€@ Aithough 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 Absoiute-Maximum heater
voltage under standby conditions is 5.5 voits. The Typical Design
heater voltages for “instant on’ operation are: 6.0 voits under
operating conditions and 5.0 volts under standby conditions. All
other voitages normally applied ta the tube must be removed
during standby operation.

“or maximum reliability, the series impedance to any chassis
connection in the dc biasing circuit for the heater should be
between 100 kilohms and 1 megohm.

8 A high internat impedance in the focus circuit can result ina

change in the focus voltage with a change in the grid-No.3 leakage
current.

B Measured between terminals 5 and 15.

Measured between terminals 2 and 14 with terminais 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.

k Typical measured values at a distance 5 times the picture height

-«
~

in accordance with 1EC Recommendation -- Publication 107-1960
~— Recommended Methods of Measurement on Receivers for
Television Broadcast Transmissions.

A56-613X

7
HORIZONTAL CORE
DRIVE

5

6802 a3

HORIZ 820pF
o I cons "

1%

HORIZONTAL SECTION

“SILICON DIODE 1N40O2
AGERMANIUM DIODE 1N270 VERTICAL SECTION

Figure 1 — Circuit of the Deflection Yoke

Basing Specification JEDEC No.13G

Pin 1: Grid .No.3

Pin 3: Cathode of Blue Beam
Pin 4: NC

Pin 5: NC

fin 6: Heater

Pin 7: Heater

Pin 8: Cathode of Red Beam
Pin 9: Grid No.1

Pin 10: Grid No.2

Pin 11: NC

Pin 12: Cathode of Green Beam
Pin 13: 1C (Do Not Use)

Cap: Anode (Grid No.4, Screen, Coilector}
C: External Conductive Coating

Figure 2 — Bottom View of Base
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Figure 3 — Cutoff Design Chart
N

Notes for Dimensional Outline

Note 1 — Socket for this base should not be nigidly mounted; it
% should have flexible leads and be aliowed 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 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.

§4

(»

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

Figure 4 — Typical Drive Characteristics,

Note 4 —

Note 5 —

Note 6 —

Note 7 —

Note 8 —

Cathode-Drive Service

X, "Y', and 2" reference points are located on the
outside surface of the faceplate at the intersection of the
mimimum published screen with the minor, major, and
diagonal axes, respectively.

The tolerance of the mounting lug holes will accommodate
mounting screws up to 9.5 mm in diameter when positioned
on the hole centers.

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

The radius is to the outside of the glass at the mold-match
tine and is intended to define the shape of the required
cutout for “‘push-through’’ cabinet designs.

Mounting holes for degaussing coils 14.73 mm x 5.08 mm.




2.5 _|
. 2061
3 BASE

e JEDEC No.812-260
211250 oy (NOTE 1) I
a
CONTACT F 1 157
AREA OF :
EXTERNAL
CONDUCTIVE
COATING =
tROTE 2) il
_\ L | Anope contacy
-~ JEDEC No.$1-21
7%
we b
= - 496 MAX
i j S pitoi e s
w2 : T TRANSPARENT
MAX. 4 INSULATING
—— S COATING
1080R —- (NOTE 31
i N ! b3
b 161 — —ae jasen
229 MAX, ——tmy
bt e 48433 2.0 <o
™\ MOLD- MATCH LINE .
e 490,48 MAX e et
0.0. OF TENSION BAND
510 Al
s [‘ MAX ol
| |
i a785
| I‘ (NOTE &) = l
RS 55 Seies
. @ _______ s g - o
i = =
i Fsissn 1659 7 l 389
3 s NoTEn  NOTER . MAX.
X. , : 0..0F
: 4 TENSION
(4 1627 R - BAND &
L T owotEn 8{R CARIMP SEAL
(NOTE 5) " e A
[ 29702R Yooy
{
145,62 : e || 15479
| 18R |
\ 20875R. e
Bt "'L‘:_W e 0.
o ™ \
MAX.
MINIMUM SCREEN
s —— 203.06 OIAGONAL 533
HOR AL &7
F CLEARANCE FOR ol
TENSION BAND CLIP

SAGITTAL HEIGHTS AT EDGE OF MiN. SCREEN

@040

DIAGONAL
HORIZONTAL 27.89

VERTICAL

Dimensions in mm uniess otherwise noted

1841

Figure 5 — Dimensional Outline

(4

i

TENSION BAND \

—ey

f

142
3798x 20
MOLD-MATCH
LINE
43
BI3R.

o 35844 £ 6.36 ——— o}

SAL-5078R1

AL/1878/2

Annex CRT,

—56 -




AL/1978/:
Annex CR}
- 57 -

AbB6-613X

190 MAX.
j PURITY MAGNET

6-POLE CONVERGENCE MAGNET
/ /— 4-POLE CONVERGENCE MAGNET

&
N
X
~
ADJUSTS VERTICAL
LINES AT BOTTOM -
po e JG o ey
o _,,l 3 £ -.f ADJUSTS VERTICAL / &
LINES AT TOP e
— 176 ~-S072R2
80
Term. 1: Pin Correction Term. 6:1C Term. 11: Pin Correction
Term. 2: Vertical High Term. 7:1C Term. 12: IC
Term. 3:1IC Term. 8:IC Term. 13: Pin Correction CT
Term. 4: IC Term. 9:IC Term. 14: Vertical Low
Term. 5: Horizontal High Term. 10: IC Term. 15: Horizontal Low

(-

(s

Figure 6 — Yoke and Mounting Detail 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
unted on the tube and preset at the factory for cptimum
serformance. 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 a six-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 beamns to the center beam at the center of the
screen with substantiatlly 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

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 verticai-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 defiection 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
control adjusts the two outside beams in a horizontal
direction to converge the vertical crosshatch lines in the
upper haif of the raster. The other control performs a
simifar function in the lower haif 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 HOLES FOR MOUNTING ANODE BULS
DISPLACEMENT FLUX DEGAUSSING COILS
DIRECTION LINES

DEGAUSSING
COons
NS-6T76
Dimensions in mm
= 4-POLE FIELD b e Figure 10 — Relative Placement of Typical Degaussing Coil
Figure 7 — Beam Motion Produced by the Four-Pole : :
Convergence Magnet Degaussing Coils

The recommended degaussing system for the A56-613X
utilizes two series connected coils symmetrically placed as
shown in Figure 10 with one coil on top of the funnef and
one located 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 conventional dual PTC device. For proper degaussing,
a minimum value of 1400 peak-to-peak ampere turns

. L b (equivalent to an MMF of 350 ampere turns in each coil)
: St e is required. it is essentiai that the degaussing current re-
Figure 8 — Beam Motion Produced by the Six-Pole duces in a gradual manner to a quiescent level not exceeding

2.0 peak -to-peak ampere turns. For optimum performance
the degaussing 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
Z 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 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
L r b o PIC DEVICE el

coil to satisfy this requirement.

Convergence Magnet

EZARART H

Figiue 9 — Convergence Action Accomplished by
Adjustment of Quadrupole Coil Current

Magnetic Shield and Degaussing

The A56-613X tube employs an internal magnetic shieid
and, because of the line screen and its insensitivity to vertical
beam register, allows simpler degaussing than the delta gun
tubes. Figure 11 — Typical Degaussing Circuit

v
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A56-613X

Deguassing Procedures
After installation of the picture tube into the receiver cabinet
* @n the production line, the complete receiver should be
externally degaussed by a minimum degaussing field of 20
. @auss. During the external degaussing, the receiver shouid
" 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 external
degaussing procedure should 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
'Nrnationally accepted isoexposure rate of 0.5 mR/h if it
,perated 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 2
recommended replacement to assure continued safety.

Shock Hazard:

The high voitage 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

~serting the anode contact button, located in the funnei of

2 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 a shock hazard.

RCAI|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 A56-613X 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. [f the chassis is not at earth potential the
connection should be made through a current limiting
resistor (1MS2).

The color receiver mounting system should incorporate
sufficient cushioning so that under normal conditions of
shipment or handling an impact force of morethan35g 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 possibie 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 all safety precautions.
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Color Picture Tubo

AB7-127 X

RCA-A67-127X is a 909 MATRIX color picture
tube with a selectively absorbent phos-
The phosphor is tinted to
selectively absorb room light striking

phor screen,

4

be refiected.

MATRIX Screen

= MATRIX Screen with
a Tinted Phospbor —-

Increased picture brightness .

Enbanced Color & Contrast L]
® 90° ULTRA-RECTANGULAR-

4 x 3 Aspect Ratio .
&8 527.7 x 395.8 mm Screen =

® High-Resolution Bipotential Gun
Sharper Pictures — Greater detail

it and permit only the phospbor color to

Contrast ratio improvement

is approximately 25 per cent over standard

phosphors.

General Data
Electricai:

Moiré Minimized in 625 TV-Line Systems

Rare-Earth {Red) Phosphor

PERMA-CHROME — Temperature
Compensatec Shadow-Mask Assembly

Banded-Type Implosion Protection —
For “Push-Through’’ cabinet designs

integral Mounting Lugs

tend in front of the mold-match line making this tube suit-
able for “push-through” cabinet designs. Four mounting
lugs have been incorporated in the system to facilitaie
mounting the A67-

127X in the color TV cabinet.

MATRIX is a color-screen system employing a
black opaque matrix around the phosphor dots. The matrix
absorbs the ambient light which is normally reflected by
the screen of a standard color picture tube, without re-
ducing the light output from the phosphor-dot screen. This
teature permits the use of a high-transmission filterglass
faceplate which, in combination with a high-efficiency screen
assembly, provides pictures with increased brightness. This
increased brightness is obtained without sacrifice of picture
contrast even under high ambient-light conditions.

The high transmission filterglass 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. Improved phosphors are incorporated in the screen
consistung of a red-emitting, yttrium-oxysuifide, 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 protection 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 C76350

Electron Guns, Three with Axes
Titled Toward Tube Axis

Heater:
NORAOR: . e S S T L s 6.3 V
GO ENE o o e N e e e s 900 mA
FoeutingMethod 5. o0 i e s e Electrostatic
FORUE LS - i it P DR s Bipotential
Convergernoa Method . . .. . ... s cisva el s Magnetic
Deflection Method =2 = s irs s i PR et ants Magne*’
Deflection Angles (Approx.}:
T L R N e e e e b T S e 90 deg
Hotgatal s A S e e P a e 78 deg
Nl N e S 60 deg
Direct Interelectrode Capacitance (Approx.}:
Grid No.1 of any gun to all other electrodes ... ... 75 pF
Grid No.3 to aill otherelectrodes . . ............. 6.5 pF
Ail cathodes to all other electrodes . . ........... 15 pF
Capacitance Between Anode and
External Conductive Coating - -+ -« - vavononn . g% zf: g;
Capacitance Between
Anode and Rim BB - o i avias e i s pF
Resistance Between Metal Hardware =
and External Conductive Coating .. ......... ..... 50 M&2

frformanion turnished by RCA s believed to be accurate and
retiable. However, no respensibility 15 assumed by RCA tor
s use, nor for any minngements ol patents or other rnights of
third parties which may result from its use No license is
yranted by imphecation o otherwsse under any patent of
patent tights of RCA

Trademark(s) Registered @

Marcals) Rezisiradeals)
Printed in US.A./le7
467127
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Optical: L - 36 -
deis ter-Cathode Voltage:
Faceplate ..................c0ciiieiiiiininnn Filterglass Heater negative with r#spect to cathode:
Light transmission at center (Approx.).......... .... 84.5% During equipment warm-up period
SETAOR e e a Polished not exceeding 15seconds . ........... 450 max. V
ST e e S BN e S e e Aluminized After equipment warm-up period:
T PSS S e S s el Black opague materia! DC component vajue ............. 275 max. V
Type: e ool aonte e Negative guard band Peak value ................. 1w I e ¥
Phosphor, rare-earth {Red) suifide (8lue & green). . ... ... P22 Heaéeé "(‘)’;"Vi :";h rles;)ect to cathode: S
B ReR ued b arpnia s S Sl Selestively abscrbaent Pealfvalgg IEVAE e e BB N
POESiRtONce 5 iR S e MBdiiRShOrT =y oot L T AR :
B o o T ST A e W 4 L 564,000 Dot 1rice
Spacing between centers of
adjacent dot trios (Apprax,} ... .o Lo 0.66 mm Typical Design Values
; Unless otherwise specified, values are for each gun and voltage vatues
RMechanical : are positive with respect to cathode.
Tube Dimensions: For anode voitages of 25 kV
Qveralblength '~ oo v o i 549 40 +4.45 —6.35 mm Grid-No.3 (Focusing electrode) Voitage ........ 16.8% to 20% of
NEckilanh == o Do i i o 175.08 + 4.78 mm Anode voltage

At mold-match line:
666.67 £+ 2.36 mm

MBEZORAE: - i e 571.78 £ 2.36 mm
NOTRIEL . e e s e 44247 + 2.36 mm
Minimum Screen Dimensions (Projected):
Diagonal . ...... e 5 SRy g A el LN 626.31 me:
MO ONa . s e e e e 627.71 mm
Nertical= s e e N e 395.78 mm
T h e A e P e R <l o S AR Lt et o 2032 sg cmi
Bulb Funnel Designation ... ............... JEDEC No.J6637.
Bulb Panel Designation ................... JEDEC No.F6B7A
Anode Bulb Contact Designation. . . . .. Recessed Small Cavity Cap
(JEDEC No.Jj1-21)
Base Designation? . .., ... ....... Smali-Button Diheptar 12-Pin
(JEDEC No.B12-244)
Basing Designannn .. v i Sl e s o JEDEC No.14BE
Pin Position Alignment ... ...... Pin No.12 Aligns Approx. with
Anode Bulb Contact
Operating Position, Preferred ... ... Ancde Bulb Contact on Top
GO CONMOHEAION T o i b N e v i e a s Delta
WeiIghttAPDIOX.Y = . . i s s e i 227 kg
implosion Protection
LT MR B AR LA e e Rim Bands and Tension Ban_d

Maximum and Minimum Ratings,
Absolute-Maximum Values®

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

27.5 max. kV
ANOOE NV OHBe . & T R s e b { 20 min. KV
Anode Current, Long-Term Average® ........ 1000 max. MA
Grid-No.3 {Focusing electrode) Voltage ...... 6000 max. V
Peak Grig-No.2 Voitage,
Including Video Signal Voltage . ............ 1000 max. V
Grid-No.1 Voitage:
Negative bias vplae - >0 - oot lCe T T 400 max. v
Negative operating cutoff value ......... 200 max. V
Positive blasvalue . ... .o iy 0 max. V
Positive pealivalue ... ... oo o 2 max. V
Heater Voltage (ac or dc):d
: : 6.9 max. v
Under operating conditions . .. ... ....... {57 in. Vv
Under standby conditions® .. .. ......... 6.5 max. V

Grid-No.2 Voltage for Visuai Extinction
of Undeflected Focused Spot . ... See CUTOFF DESIGN CHART

in Figure 1
At grid-No.1 voltageof —-75V ............... 95 to 295 V
At grid-No.1 voitageof —125V .............. 205 to 536 V
At grid-No.1 voitageof —175V . ............ 315 t0 780 V

Maximum Ratio of Grid-No.2 Voitage, Highest
Gun to Lowest Gun in Any Tube (At grid-No.1
spot cutoff voltageof —1I00V) ....................... 1.86

Heater Voltage:d
inder operating conditions:

When standby operation is not utilized ......... 63V,
When 5.0-V standby operation is utilized® . ...... 60 V
Under standby conditions®. . . . ... ........ .. ... 50 V
Grid-NO .3 Currear {TOWl) 1 wiaias s v es v caslnans sy + 1S A
GrRADNOI CUIBRL .. . oo iirinasa stV e bas s oin * SUA
GEA-NO Y CUEent L i e i - Nagiat s v aae i v + S5 UA
Hlum. D Color
To Produce White Lightof .. ....... 65502 K+ 9300°K +
7 M.P.C.D. 27MP.CD.
CIE Coordinates:
e e S 0.313 0.281
) At S R e e 0.329 0.311
Percentage of total anode current
supplied by each beam (average):
e e o A 34 23 %
U R e et 28 35 %
GBI . A e R e 38 42 %
Ratio of cathode currents:
Red/blue:
Minigwms s s 1.05 0.50
K e | e A S e R e 1.22 0.67
MRames .. ot 1.55 0.90
Red/green:
Mimmbm: LG st 0.75 0.40
Typeal o e s e ey 0.88 0.56
MEXIGIN: . o T g vinies +i0h 0.70
Blue/green:
Minim e i 0.50 0.60
N i 0.72 0.83
MR 7 - ek s is sy 0.80 1.00
Displacements, Measured at Center of Screen:
Raster centering displacement:
HORZOUEH sl it T v e e +114 mm
NETIRE i Rt e S e +11.4 mm
Lateral distance between the biue beam 25
and the converged red and greenbeams .. ....... +64 mm

Radial convergence displacement
excluding effects of dynamic
convergence (eachbeam) ..................... 494 mm

Maximum Required Correction for

Register' {including effect of earth’s

magnetic field when using recommended

components) as Measured at the Center

of the Screen inany Direction . ............... 130 max. um
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characteristics.

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

&

{he short-term average anode current shouid be limited by
circuitry of 1500 micrcamperes.

2 For maximum cathode tife, it is recommended that the heater
supply be reguiated. The series impedance to any chassis
connection in the dc biasing circuit for the heater should be
between 100 kilohms and 1 megohm. The surge voitage across
the heater must be limited to 9.5 volts rms.

€ Al other voltages normally applied to the tube must be removed
during standby operation.

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

Annex CRT
AB67T-127X 7
e o
| HEATER VOLTAGE = 6,3V
- ANODE - TO- CATHODE VOLTAGE = 26 %V
Limiting Circui ues GRID No.3 - TO~CATHODE VOLTAGE ADJUSTED FOR FOCUS
¢ t Va 2
High-Voltage Circuits: SR e - -:1 iBgss sesnnaRREEaR SRS HERE
Grid-No.3 circuit resistance . ... .......... 7.5 max. M2 e Tt e e e :-r <1
Low-Voltage Circuits: z SEREEEEaa. RSN NE SN : : '.EJLZ T
Effective grid-No.1-to-cathode- BEES SREGAHE B - ]
circuit resistance {eachgun) . ............. 0.75 max. M2 > - R 8 E: —
; ; rHH
i .4.Y +4-+ I 1++
: : e z : Tt et b -+
38 The mating socket, including its associated, physically-attached RSN BAERIHAASE RALHE & 1
hardware and circuitry, must not weigh more than one-half ; rb s i b T
kitogram. : RS e e 1
EE N De ! =rtr iy EERE
B The maximum ratings in the tabulated dats are established in e - vt et b
accordance with the following definition of the Absclute- Ll : L At
Maximum Rating System for rating electron devices. 5 B 5 6 0 ) O 8 ) O B
‘ RS + 4 -+
Absolute-Maximum ratings are lirniting values of operating and 800 1 T I ' R
environmental conditions applicable to any elsctron device of a NS SRR : -
specified type as defined by its published data, and shouid not
N\ 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 6001
equipment variations, environment variations, and the effects of 82
changes in operating conditions due to variations in device

g

8

GRID No. 2~ 70 —CATHODE VOLTAGE ~— V

ko

=200
0 -50 -100 -15C -200
GRID No.|— 70—~ CATHODE VOLTAGE —V

92LM ~3I67RY
Figure 1 — Cutoff Design Chart

WARNING

X-Radiation:

This coior picture tube does not emit x-radiation
above the internationally accepted dosage rate of
0.5 mR/h if it is operated within the Absolute-
Maximum Ratings.

Therefore, precautions must be exercised during
servicing of TV receivers employing this tube to
assure that the anode voitage and other tube volt-
ages are adjusted to the recommended values so
that the Absolute-Maximum Ratings will not be
exceeded. :

This color picture tube incorporates integral x-radia-
tion shielding and must be replaced 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-
tection and must be replaced with a tube of the
same typs number or an RCA recommended re-
placement to assure continued safety.

Tube Handling:

Picture tubes shouid be kept in the shipping box or
similar protective container until just prior to instal-
lation. Wear 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 with extreme
care. Do not strike, scratch or subjeci the tube to
more than moderate pressure. Particular care should
be taken to prevent démage to the seal area,

[ Y
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HEATER VOLTAGE =63V F3
ANODE-TO-CATHODE VOLTAGE = 2o kv 5t

GRID No.3~TO-CATHODE VOLTAGE e
ADJUSTED FOR FOCUS. 35
&1 GRID No.2-TO-CATHODE VOLTAGE +
{EACH GUN} ADRISTED TO
PROVIDE SPOT CUTOFF.

s = ZERO -- BIAS POINT

ANGDE CURRENT PER GUN - A

VIDEO SIGNAL VOLTAGE PER GUN ~ V

4NAM HIBRT

Figure 2 — Typical Drive Characteristics, Grid-Drive Service

()

Mounting

Integral mounting lugs are provided to facilitate mounting
the AB7-155X 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 mount-
ing lugs. If the chassis is not at earth potential the connection
should be made through a current limiting resistor {1 M£).

The color receiver mounting system should incorporate suf-
ficient cushioning so that under normal conditions of ship-
ment or handiing an impact force of more than 35g is never
applied to the picture tube.

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.

Liarea

10k
23
HEATER VOLTAGE =63V
8! ANODE-TO-GRID No 1 VOLTAGE » 25 WV
i
GRID No.3-TO-GRID No.t VOLTAGE % TS
ADJUSTED FOR FOCUS. EEEREE IR
81 GRID No2-TC-GRID Ne.l VOLTAGE T
(EACH GUN; ADJUSTEDS YO )
PROVIDE SPOT CUTOFF. 3
* = ZERO - BIAS POINT
4
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Figure 3 — Typical Drive Characteristics, Cathode-Drive Service

Panel Contour

Sagittal heights with reference to centerface at
points 318 beyond edge of min. screen.

Coordinates Sagittal
Station  No. ¥ Axis X Axis Height
1 {Minor} 0 20107 17.91
2 2540 20096 18.2t
3 50.80 200.68 19.18
4 76.20 200.20 20.73
s 101.60 19954 2291
6 127.00 198.68 25.70
7 152.40 197.64 29.11
8 177.80 196.38 33.12
9 20320 19487 37.74
10 22860 193.34 43.00
11 242.32 192.38 46.10
12 {Diagonal) 257,358 18395 4834
13 261.09 17353 47.40
14 26246 15240 4432
15 26388 127.00 41.15
16 265.00 101.60 38.83
17 265.89 76.20 36.50
18 266,52 50.80 35.05
19 266.90 25.40 34.16
20 {Major) 267.03 0 33.86

- 38 -
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Dimensions in mm unless otherwise shown

Note 1~ With tube neck inserted through flared end of reference
: line and neck funne! contour gauge (JEDEC No.G162}
and with tube seated in gauge, the reference line is de-

R - 40_6_35

2L ~3235R1VE

Note 4--To clean this area wipe anly with soft, dry, lintless cloth.

Note 5 — One of the four hrackets may deviate 2 mm max. from the
ptane of the other three.

termincd by the intersection of the ptane C-C' of the
gauge with the glass funnel,

Note 2 —

Socket for this base should not be rigidly mounted; it

Note & — The tolerarce of the mounting lug holes will accommo-
date maunting scréws up to 35 mrn in diameter when
positioned an the hole centers.

should have fiexible leads and be allowed to move freely.

_Bottom circumference of base will fall within 2 51-mm

circle concantric with bulb axis.

Note 7 — The radius is to the outside of the glass at the moid-march
line and is intended to define the shape of the required
cutout for “push-through' cabinet designs.

Note 3 —The drowing shows the size and location of the contact

area of the externy! 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 te chassis with multiple con-

tacts.

Figure 4 — Dimensional Outline

Note 8 -"X", Y, and ‘Z" reference points are located on the
outsids surface of the faceplate at the intersection of
the minimum pubiished screen with the minor, major,
and chagonal axes, respectively .

Note 9 — Mounting holes for degaussing coils.

|
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Figure 5 -- Detail of Panel o
- BLUE GUN
HORIZCHTAL s
§ OF SCREEN B AR kS
b
LS =¥
o
PUANE  THRULIGH
G OF PN No 2
GREEN SUN / AND TUBE AXiS st Rt
RED GUN *
92r 5 1PRIBVE Figure 8 — Location of Radial-Converging Pole Ficces
Viewed from Screen End of Guns
£

Figure 7 — Bottom View of Base

Base Specification — JEDEC No.14BE

Pin 1: Heater
Pin 2: Cathode 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: Gnd No.1 of Green Gun
Pin 9: Grid No.3
fin 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 Mo.4, Screen, Collector)
C: External Conductive Coating

RCA|Picture Tube Division|Lancaster, PA 17604]U.S.A.

e

J—RiMBAND

KR —

ki

LR LR T

Figure 9 — Tube Symbol
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1100 Deflecticn-29mm Ne<k-87 cm Diagonal

Ultra-Rectangular -
4 x 3 Aspect Ratio

527.7 x 395.8 mm Screen
HI-LITE MATRIX Screen — "

Wide Angle Defiection — 1109 8
Shorter Overall Length ~ 432 mm
Narrow Neck Diameter — 22 mm

Internai Magnetic Shisid s

Mew High-Resalution Bipotential Gun
Sharper Pictures — Greater detail

Improved Wids-Angle Temperature-
Compansated Shadow-Mask System

& Banded-Type Implosion Protection —
For “Push-Through' cabinat desizns

Integral PMounting Lugs

Increased picture brightness without

sacrifice of contrast

RCA-AGB7-155X is a 1109, 67 cm uitra-rectangular HI-LITE
MATRIX color picture tube. The wider defiection angie re-
sults in a tube over 112 mm shorter than 687 ¢m, S0° delta
types. This shorter throw distance improves the focus per-
formance of the tube, and the sraller neck diameter min-
imizes the increase in power reguired for the wider deflec-
tion angle.

The AB67-155X incorporates a close-spaced, tripie-beam
delta electrongun assembly which, in conjunction with 3
Precision Static Toroid {PST) deflection yoke, allows good
beam convergence, accurate beam larding, and maintains
sharp focus over the entire screen area. The sysiem results
in performance superior to that of 900 deita types whiie
maintaining its simplicity.
HI-LITE MATRIX is a colorscreen system empiaying a
black cpague matrix around the phosphor dots. The matrix
absorbs the ambient light which is normally reflected by
('*xe screen of a standard color picture tube, without re-
acing the light output from the phosphor-dot screen. This
feature permits the use of a high-transmission filtergiass
faceplate which, in combination with a high-efficiency screen
assembly, provides pictures with increased brightness. This
increased brightness is obtained without sacrifice of picture
centrast even under high ambient-light conditions.
The high transmission filtergiass in combination with the
biack matrix and the white color of the pnosphor produces
2 light neutral screen appearance when the TV set is turned
off. Improved phosphors are incorporated in the screen
oonsisting of a red-emitting, ytirium-oxysutfide, rare-earth
phosphor; a new green-emitting suifide phosphor; and a
blueemitting sulfide phosphor.

Other features of the AB7-185X are: an improved wide
angle temperature-compensated snadow-mask system, an in-
ternal magnetic shield, and integra! impiosion protection
provided by rim bands which are attached to the tube panel

Formerly RCA Developmenta: Type C76234

periphery with epoxy resin and tension bands. The rim bands
do not extend in front of the panel mold-match line making
this tube suitable for “push-through’ cabinet designs. Four
mounting fugs have been incorporated in the system to
facilitate mounting the A67-155X in the color TV cabinet.

General Data

Elactrical:

Electron Guns, Tnree with Axes

Titied Toward Tub AXiS . ......c.vecvasens Red, Biue, Green

Hegter:

VOIEOE © i ok sims i s Sre s 508 Sies i & 315 3 B0k § 500 510 2 6.3 v
QUITBDY, . v wmrn o 5 35 e ) Bai 50808 50 104 4 505 LY B85 900 mA

Foousing Methat . :«:cuevsansmmessns s oe s v Etlecirastatic

FOCUS EBAS. . . o v o vowrs orm o B i@ d By 5059 30 3 55 $.5 8 818 Sipowential

Convergence Method  .............. G s w e g Magretic

Deflecticn Method ... ... ..ttt inanananen- Magnetic

Detiection Angies (ADorox.): »
Diag0N3i ... ... iieeeaeiei e 110 deg
HOPIZONMBY oo o srmsmmin 5oime 505 1 i 5esis g oo & 03 5 vk 8 Q7  deg
MBPRICAT w.c - oo cie s w s acm v 6 niserhiann wid v s & 075 8 Am 717 deg

Direct intersiecirode Capacitance (Approx i
Grid No.3 of any gun 10 ail other siectrodes ... .. . 38 pF
Grid No.3to ail otheretectrodes . .. ............ 286 pF
All cathodes to aif ctheresiacrodss .. ... .. ...... 18 gF

P % ’ =

gioAT e Hotw Sy ot {2500 . o7

Ex nal Conduct QELHNG - - - v -v v 2690 mun, of

Capacitance Beiween .

Anocde and RIMBENG ... .v.iveenenerannnanas 450 nF

Resistance Benween Metat Hardware

and External Conductive CO2ting . ... ovivnenn... 0 mO

Optical:

Faceplate ... ...ccoseeviosssmaiies ossidsssssaes Filtzrgiass
Light transmission: at center (Approx.}.............. 84 5%
SURTBCR. 50 5500 st 508w s . 69 0l i i i Poiished

SEECRN ..o v v v s w5505 s am 52 bin $rh =i b B R 848 5 Aluminized
MAIEX . .vcncsnsnsecascssessanses Black opague materal

N T s T e S S VAT R o STk B i Negative guard tend
Phosoior, rare-earth {Red} suifide (Biue & green). . ... . P22
PELRISTENCR: (5. s v anin 5 arie Skvia 8 o blain 18] wriss o) imim Medivm-Shart
BEVBY: 1 oy (¥ e oo LR e s s e B 564,000 Dot tnios
Spacing between centers of
adjacent dot LICS LAPPIOX) . vviuecioumesvoenns 0.66 mm

B Mairé Minimized in 625 TV-Lioe Systams

Information furaished by RTA 13 b2lisved to be acturate and
responsabihty 18 assum

celiabie. However, n
s ute, nof for a0y
thard parteer winch

petent nights of RCA

may rese’l frgm s use. No license
gterded by smpicelion of otherwite ungder any patent of

by RCA for
ther 1igits of

3 0f patents

Trodemark{s} Ko ttarsd W)

Marcz(s) Ragiatradois)

Priated in U.S.A /475

ABT7-155X
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General Data (cont’d)

Mechanical:
Tube Dimensions:
OVErall 1EAGEI ..o v vom s s swsois swsens 432.03 1+ 9.53 mm
Reference line to centerof face ........ 280.44 mm
NECRIOOPIN . oo v vnssnniass v waeiis 151,63+ 4.78 mm
At maold-ratch line:
EHOGOOBY 7 o5 wiis s b6 5Uam 4wl & 0y, @ 666.67 + 2.26 mm
Horizonta!l ........ e T e e $71.78 £ 2.36 mm
L2 (1) PSS W RIS S-S~ 442,47 + 2.36 mm
Minimum Screen Dimensions (Projected):
Diaganal- . .o on s vieseave s ens R R 626.3%. mm
Hoizomtal <. ovnsemanais v NG AR R AT 8 et Sy §27.71 mm
Vertithl .o oo minis e iniie S R R S S 5 385.78 mm
APBA iy iensavne R T S s 2032 sqcm
Bulb Funne! Designation . .. ... vveeennann JEDEC No.JG63C
BulbPanet Designation ... ....c..covecnnn. JEDEC No.FEG7A
Ancde Bulb Contact Designation ..... Recessed Smali Cavity Cap
{tEC 67-i11-2, JEDEC No.J1-21}
e Designation® .. ... ... o Rl s JEDEC No.B12-260
ig Designation . ... PP e 5 JEDEC No.13C
Pin Position Alignment  ......... Pin Mo.£& Aligns Approx. with
: Anode Buib Cortact
Defiection Yoke ............. PTG, t RCA-XD4422-J12
or equivalent
Opearsting Position, Preferred . ... .. Anade Bulp Contact on Top
Gun Configuration . ..........cc.00nen & SRR E e e A AT ‘Delta
Woight LADPIOK.Y . . i soos otk s ns § 08 o006 B 5 900 6 e ws . 20.0 kg
impiosion Protection:
TV, o s oie s o 60 o 5 9 & e & 506 258 Rim Bands and Tension 8ands

tlaximum znd Minimum Ratings,
Absolute-Maximum Valuesb

Unless otherwise specified, values are for each gun and voitage values
are positive with respect 1o cathode.

kv

+ 27.5 max.
AnodeVoltage ...........cccivvvennnans { 20 min, KV
Ancde Current, Long-Term Average€ ., ... ... 1000 max. MA
Grid-No.3 {Focusing eiectrode} Voitage ...... 6000 max. V
Peak Grid-No.2 Voltsge,
Including Videa Signal Voitage . ............ 1060 max. V
‘No.1 Voitage:
eg@tive biasvalue L ... ... ... X 400 max. V
Negative operating cutoffvalue ... ..., 260 max. V
POSitve DIAS V2IUB .. . ....uunnnnnns s 0 max. V
Positive peak value .. .........0euu.nn . 2 mex. V
Heater Voltage (ac or de):d
e . 69 max. V
Under operating conditions .. ........... {5‘7 s, Vv
Under standby conditiens® ... .. ... ... .. 55 msx. V
Heater-Cathode Voitage:
Heater negat:ve with respect 10 cathnde:
During equipment warm-up period
not exceeding 15seconds . ........... 450 max. V
After equipment warm-up period:
OC comnponentvalue . ............ 275 max. V
Peakwvalua ... .................. 330 mex. V
Heater positive with respect to cathods:
DCcomponent vailug , .. ....co.ouunn. Q max. V
Peak value ... ....... ST e 200 max. V

Equipment Dasign Rangss

Unless otherwise specified, vaiues are for each gun and voitage vatues

are positive with respect to cathode.

For anode voltages of 25 kV

Grid-No.3 {Focusing electrode) Voltage 16.8% to 20% cf
Anode voltage

_]0..

Grid-Na.2 Voitege for Visual Extinction .
of Undeflectad Focused Spot . ... Sse CUTOEF DESIGN gﬂARz
in Figura

At grid-Mo.t voltaga of —76V ... ... i sl emsice 85 to 2°" v
Atgrid-No.tvoltageof — 125V ... ..... ... 20510 €35V
At grid-No.t voltagoof- 126V ... ...l 320w 780V
Maximum Ratio of Grid-#;0.2 Voliage, Highest
Gun to Lowase Gurein Any Tube (At grid-No i )
spotcutoffvoltaga of 100 V) ... ... .. ciiviiviiiian 4.86
Heater Voltags: )
Under operating conddtions:
vmenpits'.uby op=ration s not uttiized ..., can Bid N
Whar 5.0-V standby operation is utilized® ....... 60 V
Under stundby conditions®, ..., ... R« B4
Grid-No.3 Current (Totai) ..........0 cowsansennsees B ISHA
Grid-No.Z Carrent .« secvs e s wse wwvse T T varedian EBHN
Grid-No.1 Current  ......... i a ¥ 3 e SR SRS He 1 54A
Hier. O Calor
To Produce White Lightof ......... 65509 K+ 9300F K+
7MP.CD. 27MP.LCD.
CIE Cuordmates
..... ar o e ¥ oy i esse a e OW)S 0.281
Y ....................... 0.329 0.311
Percentage of totel ancde current
supplisd by 2ach beam (aversge):
Red. B S TP 34 23 %
Blue ......... I = 28 35 %
GIEON @ 5w % 4s 30 5§ & w7 3 w1 8 9 38 42 %
Ratio of cathode currents:
Red/blue:
MAinimum - aies e s o speow wie 1.05 0.50
TYDIEH 5 s e o 5ia 5w ¢ 5o e 1.22 Q.57
RAERIYRIT. <505 5 05 w0s 6 e & Wi .55 080
Red/grean:
Minimum ... o0t 0.75 0.40
Typical < swwsss P 0.88 0.586
MAXINOO, - 505 2006 5 s 50 & o 1.05 Q.70
Blue/grean:
Minimum ..... TN N - 0.50 0.60
TYDICAL «oswos mewms o s os 8072 0.83
Maximum . .....co0nunu. 090 1.00
Displacements, Measurad at Center of Screen:
Raster centering dispiacement:
HOYZONEEY .. ohccie s odssesdss csmesmenims +12 mm
WRIEICEY . ovvvin s vim i B o Bom € 305 5 86 AW #00 5 + 12 mm
Lateral distance betweaen the biuz Geam
and the converged red and green BEams ... ... .. 253 mm
Radiai convergence displacament
excluding effects of dyramic
convergence (eachbeam} _.......c.oc0iuennne. *8 mm
Maximum Required Correction for
Register! {including effact of garth’s
magnatic field when using recommended
components; as Maasured at the Center
of the Screeninaay Disection . ... . .oivenvnnn 130 max. Em
Automatic Degaussing Fieid (See Magneuc
Shieid under Generai Considarations):
Initial peak 10-peai VaIUE . ... ... .uu.aen 1500 min. A
Quiescent peak-to-peakvalue . .......... 2.0 max. At
Limiting Circuit Vaiues
High-Vaitage Circuirs:
Grid-N0.3 Circuit FeSIStaNCE .. v vvemannnns 7.5 max. M§2
Low-VYoltgge Circuits:
Effective grid-No.1-to-cathode-:
circuit resistance feach gun) ... iiaiuinan s 0.75 max. MO

8 The mating socket, inciuding its associgted, physicaily-attached
hardware and circuitry, must not weigh more than ona-naif
kilogram.

®  The maximum ratings in the tabulated deta are estadlished i ac-
cordances with the foiiowing gefinition of the Absoiute-Maximum
Rating System for iating eiectron devices.
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Absolute Maximum ratings are firmiting values of operating and
environmental cenditions appticabie 10 any electron device of a
specifisd type as definad by its published data, and should not be
exceeded under the worst probable conditions,

The davice manufacturer chooses these values 1o provide accept-

able serviceability of the device, taking no responsibility for
equipment variations, envirenment variations, snd the effects of
changes in operating conditions due 10 variations in device char-
acteristics.

The equipment manufacturer should design se that initially and
throughaout fife no Absolute Maximum vatue for the intended
service is exceeded with any device under the vioret probable op-
erziing conditiaons with respect w sugpiy voitage variation, equip-
ment companent varistion, equioment Contic! adiustment, inad
variation, signal varation, environmental conditions, and vatia-
tons in device characteristics.,

IHERTER VOLTAGE - €3V
| ANODE-TO~CATHGDE VOL TAGE » 25V
{ GRID Ne. 3-TO-CATrHODE YOLTAGE AGIUSTED FOR TOCUS.

BES%E BRgaH SeBet DS Fo

8

e R

i
i

R ek e =

PRADE SRPGY
fovio o did gviien

-

i e § wpmr Ao gy 1/1

e T S 0 e S 7 (N

$-sais b o . ....*,;.;] -
: —t

NEE AN (e B

GRID NG 7-T0O CATHODE VOLTAGE - v

GRIDNo ¢ TO CATNUCE VOLTAGE -V
IR IFNIRT

Figure 1 — Cutoff Design Chart

CRT75/02-03

._]]-.

The thortterm average ancde current should be limited by cir-
cuitry to 1500 microamperes.

For maximum cathede hfe, it is recommended tiat the neats
supply bé reguiated. The series impedance 10 any chassis con-
nection in the de¢ bissing circuit for the haatar shouid be be-
tween 100 kilohis and 1 megohm. The surge voltage across the
heater must be limited 20 9.5 voits rms.

Al othar voltages normaily appiied 10 the tube must be removed
during standby oparation.

Register is defined 3s the relative position of the baam trios with
respect to the associated phosphor-dot trios.

WARNING

X-Radiation:

This color picture tube does not emit x-radiation
above the internationally accepted dosage rate of
0.5 mR/h if it is operated within the Absolute-
Maximum Ratings. ’

Therefore, precautions must be exercised during
servicing of TV receivers employing this tube 1o
assure that the anode voitzge and other tube volt-
ages are adjusted to the recommended values s¢
that the Absciuts-Maximum Ratings wiil not be
exceeded.

This color picture tube incorporates integral x-radia-
tion shieiding and must be replaced with a tube of
the same type number or sn ACA recommendad re-
placement to assure continuad safety.

tmplosion Protection:

This picture tube employs integral implosion oro-
tecticn and must be replacad witn a wbe of the
same type number or an RCA recommended re-
placement to assure continued safety.

Tube Handling:

Picture tubes should be kept in the shipping box or
similar protective container until just prior to instal-
faton. Wear heavy protective ciothing, inciuding
gloves and safety geggles with side shields, in areas
contgining unpacksd and unprotectsd tubes 1o pre- !
vent possible injury from flying giass in the event a
tube braaks. Handie the picture tube with extreme
care. D¢ not sirike, scratch or subject the tube to
more than modgerate préssure. Particular care snould
be taken to prevent damage to the seal area.
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HEATER VOLTALE b3V /

ANGDE YO CATHDOE VOLTAGE - Zhkv

GRID Ao 3 - T0- CATHGDE VOLTAGE
ACSUSTLE FOR FOCUS

GRID % 2 TG CATHOGE VOULTAGE

HEATER VOLY

0E TC-GRIG Ko & VOLTAGE - 2h k¥

GHID A 3 -YD GO Na T VOLTAGE
ADJUSTED FOR FOLUS

GRID 0.2 .70 GRID Na T YOLTAGE

[3 (EACH GUNG ASIUSTED TO A {EALM GUN) ABIUSTED TO
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Figure 2 — Typical Drive Characteristics, ) Figure 3 — Typical Diive Characteristics,
Grid-Drive Service Cathode-Drive Sarvice
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et — ChvicE
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N 1
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b oyt
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*Center tine of Radiai Converging Assembly Core directly cver center line of internal pole pieces.
Dimensions i mm untess otherwise noted.

Figure 4 — Relative Placement of Typiczl Compenents
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Figure 7 — Reference-Line and Neck-Funast Contour Gauge
{JEDEC No.G-172)

Dimensions in mm unlass otnerwise noted,

$21.5- 44T

Figure 6 — Tube Symbal

Basing Specificstion JEDEC N, 20
Pin 1: Gria N33

Pin 3 Catnode of Blue Gun

Pin  4: Grid No.1 of Biue Gun

Fin 5 Grid N2.2 of Blue Gun
Pin  6: Heater
%in 7: Heater

Pin 8: Cathade of Red Gun
Pin 9: Grid No.1 of Red Cur.
Pin 10: Crid M0.2 of Bed Gun
Pin 11: Grid #0.2 of Green Gun
Pin 12: Cathode of Green Gun
Pin 13
Bulb Contact: Anoce (Gnid No 4, sereiec,
M: Externai Conductive Coating

Grig No.l of Groga Gua
satiestor;

LRI

Figura & — Locstian of Radial- Tonvs
Vigwed from Soreen End of Guns

eing Pols Pleces




A57-155X ML-TF
| CRT75/02-03
- 14 -
BASE
o S LTS T -2
Ri1g IA
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EXTERNAL ANOUE CONTACT
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b INSULATING
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Figure 9 — Dimensional Cutline

Note 1-— With tube neck inserted through flared end of reference Note & — The tolerance of the mounting lug hotes will accommo-
iine and neck funnel contour gauge (JEDEC No.G172} date mounting screws up to 9.5 mwn in diameter when
and with tube seated in gauge, the reference hine is de- positioned on the hole centers.
termined by the intersection of the piane C-C’' of the
gauge with the glass funnel. Note 7 —-The radius is to the ourside qf the glass at the mold-match

Kois 2 Socker Sor this buse ol sy Bs dicid ) line and is intended to define the shf'spe of the required

- = gidly maunted: it cutout for “push-through™ cabinet designs.
should hsve flexible leads and be aliowed 10 move freely.

Nots 3 —The drawing shows the size and location of the contact Note 8- "X", "Y", and "2 reference points ere 4Iocattd ‘,m the
area of the external conductive coating. The actuai area of outside surface of the facepiute 2t the intersection of
this coating will be greater than that of the contact area so the minimum published 'screen with the minor, major,
as 1o provide the required capacitance. External conductive . and diagonal axes, respectively.
coating must be connected to chassis with multiple con- Mote 9 - Mounting holes for degaussing coils.
t2cts.

N = ) . Note 10 —~ These dimensions locate the center of four, 19 mm sguare

ote 4-— To clean this area, wipe only with soft, dry, hintless cloth. pad aress which may be used for the yoke mounting

Note §— One of the four brackets may deviate 2 mm max. from the assembly supports. They are located on the diagonal axes

plane of the other three. of the funnel {seo station 17 in Figure 12).




ANNEX

Panel Contour

Sagittal heights with reference 1o centerface at
points 3.18 beyond edge of min. screen,

MOLD MATCH LINE —‘\ \

. ML=TE  ag7.155%
CRT75/02-03
iy ] 5 -

16 HOLES

(HOTE 9 “\

.

Coordinates Sagittal TERSION BAND —
Station No. Y Axis X Axis Height
1 (Minor) 0 201.07 1791 SEAL LINE ~—— \
2 25.40 20096 1821 MOUNTING LUG —— \ \ 14.73 {
3 5080 200.68 19.18 | e 7462
4 7620 20020 2073 = Lo L\ \_:;,— - 3
5 101.60 19954 2291 A ,—,z;;—lﬁ;;J\C?-& ————————— NL?:: ===
6 12700 19868 2570 Yo VA
7 15240 187.64 29.11 T omsoszse | 1
8 177.80 128.33 33.12 23— . (NOTES) b
9 20320 15487 37.74 i
10 228.6C 19334 4300 oo |
11 242.32 189238 4610 ]
12 (Diagonal)  257.35 18395 48.34 | X i
13 281.08 17353 47.40 \ tsmsm EDGE
14 262.46 15240 44.32 (PROJLCTED)
15 26386 127.00 41.1% EOTES) -
16 265.00 101.60 3853
265.83 7620 386.50 Dimensions in rmm unless otherwise noted.
266.52 5080 3505 X .
19 26690 2540 34.18 Figure 11 — Detail of Panel
20 {Major) 267.03 0 33.86
r 26.34 ..1
:ﬁ.»»——g;g‘;* Under no circumstance should quiescent ac field from the
l i degaussing coils exceed 2.0 peak-to-peak ampere-turns. Rec-
1 ! tangular holes are provided in the rim band to facilitate
i L St R mounting of the automatic degaussing coils.
i Buse:
l o - rsm - 5 - . . i et
s 2ive The AB7-155X utilizes a base in which the wire leads lie in

Figure 10 — Detail of Mounting Lug

General Considerations

Magnetic Shield

The AG7-155X is provided with an internzl magnetic shield.
In order to be effective, the shield and the shadow-mask
’\sembly should be thoroughly degaussed in the presence
of the vertical component of the earth’s magnetic field.
This initial degaussing shouvid he performed with the tube
rnounted in the TV receiver. The treatment will correct for
localized areas of misregister resulting from magnetization
of the metal shizld and other tuhe parts. The vertical com-
ponent of the earth’s field is essentially constant with any
receiver’'s orientation and the degaussing wiil compensate
for this field also.

After the initial deguassing, automaric degaussing may be
accomplished by two coils mounted on the sides of the
funnei and wired 10 produce s horizontal, cross-axial de-
gaussing field. For proper degaussing, an initial vaiue of
1500 peak-to-peak ampere-turns (equivalent to an mmf of
375 ampere-turns in each coil) is required. After reducing
to 40 peak-tc-peak ampere-turns {an mmf of 10 ampere-
turns) or less the degaussing current may be turned off.

grooves in the base with ridges between each lead. These
ridges provide protection for the leads and give longer leak-
age paths. Contact to the leads shouid be made with a socket
having leaf-spring contacis which touch only the outside
surface of the leads.

Mounting

Integral mounting fugs are provided to facilitate mounting
the AB7-155X in the receiver. I7 the integral maunting system
is accessible :n the receiver it is recommended that it be
connected 10 the receiver chassis through one of the mount-
ing lugs. If the chassis is not at earth potential the connection
should be made through a current limiting resistor (1 M),

The color receiver mounting system should incorporate suf-
ficient cushioning so that under normai conditions of ship-
ment or handling an impact force of more than 35g is never
applied 10 the picture tube.

The color receiver mounting system should incorporate suf
ficient cushioning so that under normal conditions of ship-
ment ¢r handiing an impact force of more than 35g is never
applied to the picture tube.

Contact to the externai conductive coating should be made
by mutitiple fingers to prevent possibiz damage to the tube
from localized overheating due to poer contact.
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ABT-155X
ML~TE
CRT75/02-03
- 16 -
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oo
i foxE::HENEE 200 il
]
DiaGaNAL <
&
FILM 373342
Haight
Above Major Biag. RMinor
Ref. £aatis Axis Axis
Station Ling oo 6o 259 200 3503317 409 450 500 &ne 706 &0e 902
Seai Edge 170.08 283.36 287.15 298.86 326.2G6 331.52 322.22 297.46 2772.57 249.02 231.34 221.64 21854
WMold Match 167.79 283.63 28748 2092.20 320.62 331.85 322.55 297.79 277.60 249.53 231.67 221.97 21887
g™ Line 166.42 283.62 23740 295.2% 320.5% 331.77 372.4% 297.63 277.83 249.28 231.60 221.89 218.80
i 158.75 279.55 283.26 294.22 315.72 228.75 317.50 29296 273.25 244835 22741 217.81 214713
2 151.02 275.45 275.07 250.20 3'0.31 32083 311.84 287.68 268.27 24041 223.14 213.69 216.57
3 14341 271.42 274.75 285.12 303.83 313.62 304.85 281.38 26256 235.51 215.72 208.52 206.60
4 135.74 267.36 270.21 279.10 255.17 303.63 295.30 273.15 255.35 223.82 214.00 205.31 20254
5 128.37 263.30 2655€ 272.64 28545 292.18 234 .45 263.91 247.42 223.75 203.09 201.04 198.48
6 120.42 258.67 260.33 2€5.71 275.3% 280.39 273.25 254.25 23301 217.12 20356 156.11 193.75
T 112.80 25210 253.37 257.33 264.42 288.25 261.67 244.20 230.17 210.01 157.51 150.688 188.438
3 105.18 244.14 245.06 247.53 253.11 25583 249.73 233.53 220.52 201.85 180.27 183.95 18:1.9}
] 97.56 234.44 235.13 237.24 243.067 24208 237.39 22228 210.13 192.74 18121 175.00 174.12
10 . 89.94 22289 22335 225.02 227.97 22351 224.21 21006 188.73 182.45 172.34 166.80 1€5.08
i1 ) 82.32 209.65 210.06 211.23 2Z13.61 214.81 209.51 196.35 188.33 171.35 162.03 156.92 155.30
12 74.70‘194.56 iG4.87 155.86 197.65 198.6C 184.11 182,14 17254 158.75 130.19 14552 144.02
13 6708 17856 178.79 172.83 180.85 i81.56 177.47 166.62 157.84 14544 137.6¢ 133.43 13208
14 59.48 161.12 161.37 161.20 162.86 163.37 159.74 150.11 142,33 131.32 12443 122.65 11846
15 51.84 14228 14238 142.75 143.51 143.74 140.67 132.531 12583 1158584 110.68 1G7.49 10648
16 4422 11634 11694 11534 11684 11694 11498 103.70 10543 ©88.42 95868 33.60 92984
17* 39.12 51.24
Found 36.32 79.07 7907 7907 79.07 7907 79.07 7907 79.07 78.07 73.07 7207 17307

*See footnote 10 on page 6.
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P 212 — Bogie Bulb Contour Dimsnsicns

Color Purity and Convercence Adiustments

The setup procedure for the AG7-155X with the XD4422-412
yoke is similar to that used for 302 types. After degaussing
the tube, the convergence at the center of the screen
snould be adjusted by means of the staticradial-convergence
controls and by adjustment of the {ateral-converging device.
Viith the red beam on and the ynka puiled back as far as
possible, the purifying magnet should be adjusied until the
rad area is centered on the screzn. Stide the deflecting yoke
exially on its supports to produce the maost uniform red

FZA|{P Cture Tude Division |Harrison, NJ 07029

field. The blue fieid and the green field should now be
checked separately for color purity. A compromise in ad-
justment setlings may be necessary to give the best red,
biug, and green fizld purity. Center convergence should be
checked before and after each purity adjustment.

The dynamic ocnvergence is then adjusted to give coon-
vergence on the horizontal and vertical axis. With this
ACA tube-yoke combination, no additionai adjustment is
required for corner convergence.




110° Deficclion-20mm Neck
Line Caler Picty

Precision In-Li
Includes Factorv Preset
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SLomponents

u Self-Converging System
e Precision In-Line Electron Gun Assembly —
Horizontal In-Line, Triple-Beam,
Bipotential Gun incerporating Unitized Grids
& PST (Precision Static Toroid) Yoke —
Precision Wound, Line-Focus Type Yoke
with Low Impedance —
Ideal for Solid-State Deflection C;rcuzts

& Integral Tubs Components —
Yoke and Other Neck Components
Mounted and Preset at Faciory

e (uick-Heat Cathodes
7 Internal Magnetic Shield

e Line Screen —
Minimizes Vertical Register Sensitivity

u Moiré Minimized for 625 TV-Line Systems

& Short Overali Length — 401 mm
Allows Improved Cabinet Styling

& Banded-Type implosion Protection —
For “Push-Through’ Cabinet Designs

 ntegral Mounting Lugs

Videocolor AB7-610X is a2 1100 Color Picture Tuhe Assem-
bly conzisting of a precision in-line color picture tube, a
Precision Static Toroid (PST) seif-converging yoke systam,
and a permanent magnet purity and static convergence de
vice. The picture tube incorporates an internal magnetic
shield and quick-heat cathcdes. The quick-heaat cathods de-
sign provides & typical warmup time of 7.5 seconds ¢ pro-
duce S0 per cent of stabilized emission current when oper-
ated at nominal heater voitage from a scurce impedance of
1 ohm.

The AB7-610X 110° precision in-line color picture wbe
assembly features a iower deflaction powsr requirement
than any commercial 110€ coior picture tube systern of tha
samesize. it maintains most of the inharently ssif-converging
features of the 900 precision in-line systemn. Additional con-
vergence correciion is actomplished by an integral quadru-
pole yoke winding excited by tha vertical drive. Simnple cir-
cuitry provided within the yoke housing has aniy two con-
trols, preset at the factory.

The PST yoke system in combination with the horizontal
in-line electron gun provides the precision arrangement re-
quired to achieve inherent seif-convergence. Simple per-

LR e SR S e S

manent-magnet devices are used to accompiish static conver-
gence and purity.

The yoke and other neck compongnts are preassembiad on
the tube and facic y preset for optimum performance. The
precision in-iing tube assembiy can normally be installed in
the receiver by the manufacturer or field serviceman witn-
out making any convergence or purity adiusiments—saving
instailation and adjusimant costs. The integral tube-compo-
nent construction provides reliable and stable convargence,
purity, and white uniformity performance throughout twbe
life,

Picture Tube Date
Electrical:
Heater:
Voitage 6.3 v
Cuvrent 700 mA
Focusinu Method Electrostatic
Focus Lens Bipotential
Convergence Method Magretic {Preset)
Deflection Meathod Magnetic
Deflection Angies (Approx.):
Diagonat 110 deg
Horizontal 97 deg
Vertical 77 deg

IR




- AB7-810X

= CRTI5/02-03 T
SRS
Picture Tube Dat {Cont'd) tezater-Cathode Voltage:
. " ; Heater nemative with respect 1o cathode:
Direct interelectrode Capacitance {(Approx.}: R S el . .
ik ?‘\lo g othev“)‘é’ectrcf%e(s ¥alsh ‘x1)1 5 oF During equipment warm-up period
Crid No.3 to all olh';‘ '>§°ctr');4'e's 5'6 oF not exceeding 15 seconds 450 mex. Y
A z Ner &2 OO . £ AT AVATZIT} 8 e .
Green cathode to all other efectrodes 6.7 pF A‘Srce::;f n;i','fn;"j;',,r[:el)p parioed: 200 max v
Red or blue cathode to all other ponen® ve ) ;
. : E Peak value 200 max. Vv
" e,e(.:lrodes{ P 55 P In service mode 300 max. V
Sapacttance Between Ancde an Heater positive with respect to cathode:
e " < - ; 2500 max. £ ter positive wilh resp oCe!
External Conductive Coating {2000 iy gF DC component value 0 max. Y
Resistarce Between Meta! Hardware e 00 . *
and External Conductive Coating - 50 S Typica!l Design Values:
Optical: Unlfess otherwise specified, voltage values are positive with
Face§la*e' respect to grid No.1.
Light transmission at center (Approx.) 51% F°_" anode v?!ta:ge. of 25kV. i
Surface Folished  Grid-No.3 (Focusing eiectrode) Voitage  16.8% to 20% of
Screen: Anode voltage

Phosphor, rare-earth {red) sulfide (biue & green) p22

Persisteace Medium-Short
™ Array Vertical Line Trios
Sgpacing between corresponding

points on line trios {Approx.) 0.826 mm
FMechanical:
Tube Dimensions:

Qverall length 400.84 £ 6.35 mm

At mold-match line: .
666.67 + 2.36 mm

. ML-TE

Diagonal

Horizonta! 571.78 £ 2.36 mm

Verticai 442 47 £ 2.36 mimi

mMinimum Screen Dimensions (Projected):

Diagonal 826.31 mim
Horizontal 527.71 mm
Vertical 395.78 mm
Area 2032 sgcm

Buib Funnel Designation JEDEC No.J6i2C
Eu'b Panel Designation JEDEC No.FB87A
Anode Bulb Cantact Designation Recessed Small Cavity
Cap (1EC 67-111-2, JEDEL No.J3-21)
JEDEC No.B12-250

Pin No.1 Alignis Approx. with
Anode Bulb Contact

Operating Pusition, Preferred Anode Bulb Contact on Top
Gun Configuration Horizonta! In-Line
Waight {Approx.) 205 kg

Base Designation3
f{in Position Alignment

traplosion Protaction:
Tvpe Rim Bands and Tension Bands
tavimum and Minimum Ratings,

solute-Maximum Values:0
Unless ctherwise specified, voltage values are positive with
respect to grid No.1.

Anode Voitage 27.5 AL, KV

20 min. iV

Ancde Current, Long-Term Average€ 1600 max. WA

_ Grid-No.3 (Focusing electrode) Voitage 6000 max. v

Peak Grid-No.2 Voltage 1000 max. \%
Cathcde Voltage:

Positive bias value 400 max. v

f isitive operating cutoff value 200 max. Vv

Nerstive bias value - 0 max, vV

B! - gative peak value 2 mex. \Y

Vieater Voltage (AC or DC).e 6.8 max. V

5.7 min. V

Grid-No.2 Voltage for Visual Extinetion
of Undeflected Focused Spot See CUTOFF DESICGN
CHART in Figure 2

At cathode voltage of 125V 335t 670V

At cathode voltage of 150V 425t0 820V
At cathode voltage of 175 V 5100975 V
Maximum Ratic of Cathode
Voltages, Highest Gun to
Lowest Gun with Cathode
Voltage Adjusted for
Spot Cuteff 1.50
Heater Voliaged.e 63V
Grid-No.3 Current 115 pA
Grid-No.Z Current 15 LA
Grid-No.1 Current +5 pA
Hum. D Color
To Preduce White Light of 85500 K + 83000 K +
7MP.CD. 27MPCOD.
CIE Cocrdinateas:
X 0.313 0.251%
¥ 0.329 0.311
Percentage of total ancde
current suoplied by sach
oeam {average):
fed 34 23 %
Blue 28 35 %
Green 33 42 %
Ratio of cathods currents:
Red/biue:
Minimum 1.05 0.0
Typical 1.22 0.67
Aaximum 1.56 0.60
Red/green:
Minimum 0.75 0.40
Typical 0.e8 0.86
Maximum 1.05 0.70
Blus/green:
Minimum 0.50 0.60
Typical 0.72 0.83
Maximum 0.90 1.C0
Raster Centering Dispilacement,
Measured at Center of Screen:
Horizonta! 8.0 mm
Vertical 8.0 mm

Limiting Circuit Values:
High-Voltage Circuits:

Grid-No.3 circuit resistance
Low-Voltage Circuits:

Effective grid-No.1-to-cathode-

circuit resistanca

7.5 max. MQ2

0.75 max. M{2




Deflcction Yoke Data
Horizontat Section:f
Inductance at 1 V rms and 1 kHz
Resistance at 25° C
Typical operation with edge -0 edge
scan at 25 kV:
Peak-to-peak defiection current 120 A
tored energy 51 md
Vertical Section, Including
Cuadrupuole Coil Circuit: 8
Inductance at 1 Vrms and 1 kHz 3.2+£5% mH
Resistance at 25° C
At vertical curmm =0 Ade
Atvertical current = 1.55 A de
Typical operation with edge-to-edge
scan at 25 kV:

0.28 £5% mH
036£7% Q

48+£10% Q
33+ 10% &

Peak-to-peak defisction current 31 A
Raster Pincushion Distertion:D
East/West 9.0%
North/South 8.5%

Maximum Ratings, Absolute-Maximum Values: b

Peak Pulse Voltage Across

Horizontal Coiis at 15,625 Hz

for a Maximuin Puice Duraticn of 12.5 us 700 max. V
Peak Puisz Voitage Between Haorizontal

and Vertical or Quadrupols Cotis

at 15,675 Hz for a Maximum

Pulse Duration of 12.5 s 700 max. V
The horizontal and vertical coils or circuits should be inter-
connected s that the Absclute-Maximum peak puise voltage
between the horizontal and vertical coils is not exceesded.

2 The mating socket, including its assuoiated, physicaily-attached
hardware and circuitry, must not waigh more then one-half Kilo-
gram.

b Jhe maximum ratings in the rabuiated Jata ars etiablished in
accordance with ths foilowing definition of the Absolute Maxi-
mum Rating System for rating 2ieciron aevices.
Absolute-Maximum ratings are limiting vaiuss of operating and
environmental conoit.ons apoicable 1o any eleciron device of a
specified type as dafined by its gublisned Cata, aad shouid not
be exceedsed under the warst probable conditions.

The device manufacturar chooses thesa valuas o provida accept
able serviceability of the dovice, taking no resoonsibility for
equipment ¥a&nations, envi r"nment varisrions. 3nd the etfects of
changes in operating conditions Gue 10 variations i device char-
acteristics.

The eguipmant manufaciurer should design so thar initiaily and
throughout life no Absoiute-Maxumum value for the intenged
service i3 exceoded with any duvice uncer the worst probabie
operating conditions with respect 10 supely voitags vaniuon,
equipment componsent variation, equioment control adjustment,
lozd wvariation, signal wariation, environmental conditions, and

variations in device cheracteristics.

€ The short-term averace anode current shouid be limited by cir-
cuitry of 1500 microampares.
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Figure 1 — Circuit of the Deflestion Yoke

3 For maximum cathode life, it is recoramended that the heater
supply be regulated. The series impedance 10 gny chasss con-
nection in the <o hiasing circuit ior the heater shouid be benwesn
130 kilobms ana 1 megohm. The surge voltage across the neater
must be limitad te 8.5 voits rms.

2 Although the tude incorporates a "quick heat” design, a faster
turn-on <an be accompiished with “instant on”’ operat: 84
“instant on" operation  utilized, the Absciute-Maximum haat-
er voaitage under standiy conditicns s 8.5 volts, Tha Typical
Design heater voltages for “instant on” cperaucn ara: 6.5 volts
under ogerating condGitians and 5.0 volts under standby condi-
tions. All othar valtcges normaily appiied o the tubs must be
rermoved during standby oparation,

f Measured between terminals § and 15.

9 Mezsuied betweern terminals 2 and 14 with termunals 1, 11, a2nd 13
sonnected together. The vertica! seciien of the voke iaciudss the
Auadrucole ¢coil circuit with nonlinear slamants. Therafora, the
veriicai deflection cuit sheuld emoioy sungble circuit rach-
mques such as current fsecback to gnsure that ithe smaid non
linear impedance of the quadrupole coii does not distort the
daflection current waveform,

B Messured in zccordance with !EC Recommendation — Publi-
cation 107-1960 — Recommended Methods of Mezsursment on
Receivers for Television Broacoast Transmissions.
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ANNE

HEATER VOLTAGE = 6.3V
ANCUE--TO-GRID No t VOLTAGE = 25 kV
CRID No.3-TO-GRID No.1 VOLTAGE ADJUSTED FCA FOCUS

- 4},,;;.; !. e i

R

8

&

GRIV No.;lOoGRID No.t VOLTAGE — V

CATHODE-TO--GRIO Mo Y VOLTRAGE -~ V

Figure 2 ~ Cutoff Design Chart

ﬁtas for Dimensional Qutline

cote 1 —

Nota 2 —

dota 3 —
Note & —

Note 5 —

MNote & —

Note T -

Ty -~

Socket for this base shou!d not be ngidly mountad: it
should have fiexible lsads and be allowsd 10 move fresly.

The drawing shows the size and iccaticn of the contact
area of the extarnal conductive coating. The actuul area of
this coating will be greater than that of the contact area
s0 a3 tc provide the required czpactiance. Extemal con-
ductive coating must be connected to chassis with multiple
contacts.

To cizan this area, wipe cnly with soft, dry, lintless cloth.

UXT MY, and 2" reference points era located on the
outside <urface of the faceplate at the intaersection of the
minimum publishad screen with the minor, mazjor, and
giagonal axes, respectivaly.,

The tolerance of the mounting lug holes will accommaorizie

mounting scraws up to 3.5 mm: in diameter when posinioned
on the hole centers.

One of four brackets may deviate 2 mm max. frum the
plone of the other three.

The radius is to the ouiside of the glass at the mold-maich
line and is intended to defins thie shape of the required
cutout for “push-through®’ cabinst designs.

Mounting holes for degaussing coils 14.73 mm 2 505 mm.

»

- ML-TE

CRT75

ARODE--1G-GRID M. 1 YOLTAGE

GRID No. 3-TO-GRID Mo, 1 VOLTAGE

« « ZERD ~ BIAS POINT

-~33V
BEY

H2US.

(EACH GUN} ADLUSTED 10
PROVICE SPQT CUTOFF,

ANODE CURRENT PER QUN - uA

VIDED SICNAL VOLUTAGE FER GUH -V

Figure 3 — Typical Drive Characieristics,
Cathode-Drive Service

Basing Spocification JEDEC Ne. 13D r*- 120

Pin
Pin
Pin
Pin
Pin
Pin
Pin
Fin
Pin 1
Pin 1
Pin 1

L

s Grd No.2

: NC

: reater
: Hzater
- Cathode of Red Gun
9
a:
¢

.
&

W~ ;o

Cathode of Siue Gun

NC

Grig No.1

Goig hNw.2

NC

Cathode of Green Gun

S5 a9eS

Pin 13: NC
Cap: Anocde (Gnid No.4, Scraen, Colleczor)

C:

External Conductive Coating

Figure & - Bottom View of Base
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Sagittal Sagittal

Station No. Y Axis X Axis Haight Staticn MNo. Y Axis X Axis Haight
1 {Minor) 0 201.07 12.91 1 24232 19238 48.10
2 25.43 200.96 18.21 12 (Diagonal) 257.35 183.85 43.34
3 £0.30 200 69 19.18 13 261.02 173.63 47.40
4 7€.20 200.20 20.73 14 282.45 152.40 4232
5 101.€0 18954 2291 15 263.86 12700 41.15
6 127.65 1268 25.70 16 265.00 161.6C J8.53
7 152.40 197 64 29.1% 17 265.89 76.20 36.50
8 17780 186.39 33.12 18 265.52 5080 35.05
9 203.20 12487 37.74 19 265.90 25.40 34.16
10 228.60 193.34 43.00 20 (Majosr} 467.03 o 3386

Dimensions in mm uniess otherwise noted

Figure 5 — Dimensionai Qutline
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--—-—! 4-POLE CONVIRGENCE MAGNET

6--POLE CONVERGENCE MAGNET

|
eyl 7 Lr
? - ‘:»., £ L%‘mﬁ*{\’ﬁay
{ ! 4 ) S N
. K 05 o
ADMSTS VERTICAL 7 i L ‘-51;—3:::;. =Y
LINES AT BOTTOM - i R ERIETSES S
3
ADJUSTS VERTICAL B .
f LINES AT TOP —memd P S S €200 5072
8
Term. 1. Pin Correction Term. 6:1C Term. 11: Pin Correction
Term. 2: Vertical High Term. 7: NC Term. 12: IC
Term. 3:IC Term. 8:1C Term. 13: Pin Correction CT
Term. 4:1C - Yerm. 9:1C Term. 14: Vertical Low
Term. 5: Horizontal High Term. 10: 1C Term. 15: Horizantal Low

Figure 6 — Yoke and Mounting Detall Showing Terminal Connsctions and Convergence Control Adjustiments

o

rnvergaence and Purity

The siight correction required for static convergence and
color purity in the precision inline system is supplied by
three pairs of permanent magnets in one assembiy which is
mounted on the tube and preset at the factory for optimum
performance. Barium-ferrite magnets with a permeabulity of
aporoximately 1 are used 1o avoid interaction between the
devices and the deflection yoke. With the line screen struc-
ture, only a horizontal purity shift is required. This is accom-
plished by varying the magnetic strength in the pair of
magnets nearest the base to produce a vertica! figld, The
other two pairs of magnets are used for static convargence,
g four-pole magnet as shown in Figure 7 {the pair nearest the
yoke} to move the outside beams equally in opposite direct-
ions and a six-poie magnet as shown in Figure 8 {the middle
pair} to move the outside beams equally in the same dir-
ection. In toth the four-poie and six-pole devices the field
in the center is zero so the center beam is unaffected. These
cevices are used 1o converge any orientation of the outside
beam. to the center beam at the center of the screen with
suosts (tislly no motion of the center beam and without the
ute of magnetic pisces in the gun. Thus, the beams are con-

€

verged with practically no interactisn and a minimum
amount of bending the beams; therafore, there is very littie
distortion in the shape of the individual beams.
Convergence of the thiree beams over the entire screen s
accomplished by {1} positioning of the yoke with respect
to the beams and {2} applicaticn of vertical-frequency correc-
tion current throvgh a quadrupole winding on the yoke. The
yoke 15 adjusted and secured in iis aptimum position in the
tube factory. The guadrupole coils on the yoke are driven
hy a small circuit includad in the vertical section of the
deflaction yoke. Thiscircuit is internally connected in series
with the vertical deflection cods and forms an inteoral part
of tha seif-convergence system. The two controis provided
are adjusted at the same time the mechanical position of
the yoke is esiablished. The convergence action of these
contiols is shown in Figure 3. One control adjusts the twe
outside beams in a horizontal direction to converge the ver-
tical crosshatch lines in the upper half of the raster. The
sther conwoi performs 2 similar function in the fower haif
of the raster. Thess controls are located in an accessible
position, as shown in Figure 8, for readjustment in the re-
ceiver as required for opuimum performance.
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Figure 7 — Beam Motion Produced by the Four-Pole
Convergence iiagnet
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Figure 8 — Beam Motion Produced by the Six-Pole
Convergance Magnet
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Figure  — Convergence Action Accomplished by
Adjustment of Quadrupale Coil Current
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Dimensions in mm

Figure 10 — Relative Placement of Typical Degaussing Coll

Magnetic Shield and Degaussing

The AB7-810X is provided with an internal magnetic shield.
In order te be effective, the shield and the shadow-mask
assernbly <hould be thoroughly degzussed in the presence
of the vertical component of the earth’s magnetic fieid.
This initial degaussing should be performed with the wbe
mounted in the TV receiver. The treatment will correct for
localized areas of misregister resulting from magnetization
of the metal shield and other tube parts. The vertical com-
ponent of the earth’s field is essentialiy consiant with any
receiver’s orientaticn and the degaussing will compensate
for this field also.

After the initial degaussing, autcmatic degaussing may be
accomplished by two coils mounted on the top and boitom
of the funnel, as shown in Figure 19, and connected o pro-
duce a vertica!, crossaxial degaussing field. For nropsr de
gaussing, an initial vatue of 1200 peak-to-peak ampere-turrs
{equivalent to an mmf of 300 ampere-turns in sach coil) is
required. The degaussing circuit must gradually reduca this
mimf to a quiescent level not exceeding 2.0 peak-to-peak
ampere-turns. For optimum performance, the degaussing
coils should always be connected to a very iow source im-
pecdance to the horizontal frequency. Rectangular holes are
provided in the rim bands to faciiitate mounting of the auto-
matic degaussing coils.
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X-Radiation:

This color picture tube does not emit x-radiation above the
internationally accepted dosage rate of 0.5 mR/h if it is
operated within the Absolute-Maximum Ratings.

Impiosion Protection:

This picture tube empioys integral implosion protection and
must be replaced with 2 tube of the same type number or a
recominended 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 shouid include safe
guards to prevent the user from comingin contact with the
high voliage. Extreme care should be taken in the servicing
or adjustment of any high-voltage circuit.

Caution must be exercised during the replacement or ser-

ng of the picture twbe since a residual electrical charge
raay be contained on the high-voltage capacitor formed by
the external and internal conduative coatings of the picture
tube funnel. To remove any undesirable residuat high-voltags
charges from the picture tube, “blest-of ™ the charge by
shorting the anode contact button, located in the funnel of
the picture tube, to the externai conductive coating before
handiing the tube. Discharging the high voitage to isclated

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

Tube Handling:

Picture tubes should be k22t in the shipping box or similar
protective centainer untul just prior to instaliation. Wear
heavy protective clething, inciuding gloves and safaety goggles
with side shields, in areas containing unpacked and unpro-

tected tubes {o prevent possible injury from flying glass in -

the event a tube breaks, Handle the picture tube with éx-
treme care. Do not strike, scratch or subject the tube to
more than moderate pressure. Particular care shouid be
taken 1o prevent damage to the sea! area. To maintain the
pireset adjustmients of the neck components, the assembly
is shipped with a protective cover over these components.
The cover should be teft on the assembly until it is mounted
in the receiver. The picture wbe assembly should never be
handled by the naeck, yoke or other components. The mount-
ing lugs or mounting holes in the implosion protection
hardware may be used to aid in the installation of the tube
assembiy in the cabinet.

The equipment manufacturer should provide a warning label
in an appropriate position on the eguipment to advise the
servicernan of all safety precautions. i

ViDEGCOLOR

information turmished by VIDEGCOLOR iz believed io be accurate and
rei:sdie.  However. no responsibiiiy s 2ssumed by VIDEOCOLCR for
its use, nor lor 2ny intringzinents
» third pastics wmch may result from s use  No License 13 granted
By amplication or oherwiss under any patant or gatent rights  of

of patents or ciher rights  of

Printed in US A/3-75
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110° Deflection - 29mm Neck - 67 cm Diagonal
Precision In-Line Color Picture Tube Assembly

Picture Tube
Division

Color Picture Tube Assembly

A67-611X

includes Factory Preset Yoke and Neck Components

Self-Converging System

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

PST (Precision Static Toroid) Yoke - Precision
Wound, Line-Focus Type with Low Impedance —
Ideal for Solid-State Deflection Circuits

Integral Tube Components — Yoke and Other
Neck Components Mounted and Preset at

® |ncreased Light Output Resulting from:
71% Faceplate Glass 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 Vertical Register
Sensitivity
Moiré Minimized for 625 TV-Line Systems
Internal Magnetic Shieid

AlL/1878/2
Annex CRT
= B0 = ]

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 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 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 a close-tolerance screen/mask assembly results in
an increase in light output of the A67-611X over the
AB7-610X.

The A67-611X 110° precision in-line color picture tube
assembly features a low deflection power requirement. It

lintains most of the inherently self-converging features of
uie 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.

Quick-Heat Cathodes

Banded-Type Implosion Protection — For
“Push-Through” Cabinet Designs

Integral Mounting Lugs

Picture Tube Data

Electrical:
Heater:
{0141 D & L B g VDGR, S R 6.3 v
COtranL e e B . 700 mA
Focusihg:Method i <. L e o s i Electrostatic
FOCUS Lo o o R o e e e o Bipotential
ConvergenceMethod .........c.covuiununenns -Magnetic {Preset)
Beflection Method .. o i s i veddes Magnetic
Deflection Angles (Approx.}:
51 | A S S S RS S i R iR 110 deg
Hom Ot T N I e s 97 deg
N o e R AR R r R 78 deg
Direct Interelectrode Capacitance (Approx.):
Grid No.1 to ail other electrodes . ......... 11.4 pF
Grid No.3 to ali other electrodes . ......... 5.6 pF
Green cathode to all other electrodes ...... 7.1 pF
Red or biue cathode to all other electrodes . 6.5 pF
Capacitance Between Anode and
External Conductive COating . . ... ovveveersns { 2500 max. pF
2000 min. pF

Capacitance Between Anode
and Metal Hardware ...........couvevienen 400 pF

Resistance Between Metal Hardware

and External Conductive Coating ............ 50 min. M
Optical:
Faceplate:
Light transmission at center (@pprox.) .......coovvnn.. 71%
T el s e R S A G o i R R T A e Polished
Screen:
Phosphor, rare-earth {red} sulfide (blue &green) ........ P22
VD T S e S A AR Selectively absorbent
L TS T S R S AR SR o Medium-Short
PRYAY i e e S T Vertical Line Trios

Spacing between corresponding points
on line trios at center {approx.}

Information furnished by RCA is believed to be accurate and

reliable. H

patent rights of RCA.

. O resp
its use; nor for any infringements of patents or other rights of
third parties which may result from its use. Na license is
granted by implication or otherwise under any patent or

y is d by RCA for

Trademark(s) Registered ®
Marcals) Registradals)

Printed in U.S.A./4-78
AB7-611X
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AB7-611X gy st
- B4 -
Mechanical: Ldgximum Ratio of Cathode Voltages,
Tube Dimensions: ighest Gun to Lowest Gun With
Ove:al | I:rlygth _______________________ 400.84 + 6.35 mm Cathode Voltage Adjusted for Spot Cutoff .............. 1.50
- At rBoldmateh tine: e Heater Voltaged ................ i T L 03N
T R R R O E P e 666.67 + 2.00 mm B $
s TR RGeS ST i 571.78 + 2.00 mm GHG-NO 3 et i i e e s e £ 15 RA
SNprtieal TS N s e e e 442,47 + 2.00 mm GLidENG 2 GO 2 L i R g e sk s + 5 A
Minimum Screen Dimensions (Projected}: GrickNo. 1 Cument . 7o o s i s e e vy e + 5 UA
5 T SRR N S e e A S e D e L R 626.31 mm
Hotiontls s Lt s b e A e s 527.71 mm S 6550 K + 9300 K +
e e e et S 395.78 mm To Produce White Lightof . 7 M.P.C.D. 27 M.P.C.D.
L R T R S B R D S 2032 sq cm i {tilum. D)
R 4 oordinates:
Bulb Funnel Designation ............c0uuun JEDEC No.J663C s aRT s RN 0.313 0.281
Bulb Panel Designation .........cc.vvunuen JEDEC No.F667A G A S e S AR S 0.328 0.311
Anode Bulb Contact Designation ........ Recessed Small Cavity Percentage of total anode
Cap (1EC 67-111-2, JEDEC No.J1-21) g"’e"{ supph?d by each
: i am (average):
Base Designationd . ... ..........oeiueees JEDEC No.B12-260 Hdatons oS Rl R ST %4 S5 %
Pin Position Alignment .......... Pin No.1 Aligns Approx. with Blueo st ansastas 28 35 %
Ancode Bulb Contact Graen i Gl iR e 38 42 %
Operating PoSition, «....... voviuunns Anode Bulb Contact Up Rat"fegsbﬁteh,m currents:
Gun ContiBUraHON = Jo i v s b s 3ch sis 508 Horizontal In-Line _hrﬁinimum ............ 1.05 350
i S e R e S 0.5 ypical ............. 1.22 .67
Weight (Apprax.) e s Maimum .~ Saans 1.58 0.90
Red/green:
Minimum............ 0.75 0.40
. . Fypleal s e 0.88 0.56
Implosion Protection : ; R 1.06 0.70
BYPBEC e e e T e Rim Bands and Tension Bands Blue/green:
MRl o e 0.50 0.60
Typical o S e 0.72 0.83
Maximum ........... 0.80 1.00
Maximum and Minimum Ratings, Raster Centering Displacement,
Absolute-Maximum Valuesb Measured at Center of Screen:
Unl Nt ifi ed | . s ith HOtZONtEL o TR e et e A e e i 8.0 mm
B OSARDYS 0 VLIS MR PR ST DrEont Vertiogh = a0 i i G s R +8.0mm
to grid No.1.
ANOBE VOIS, 0 R TR s e 272"5] g‘a: & tx
Anode Current, Long-Term Average® ......... 1000 max. MA Deflection Yoke Data
Grid-No.3 {Focusing electrode) Voltage ....... 6000 max. V Morizontal Section:8
Peak Grid-No.2 Voltage ................... 1000 max. V Inductance at 1 Vemsand 1 kHz ........ 028+5% mH
Cathode Voltage: Resistance at 289 € <o ooy iiiii o 036+ 7% Q
Positive Bigs valte . . . . ovooriatnvonnnians 400 max. V Typical operation with edge-to-
Positive operating cutoff value ........... 200 max. V edge scan at 25 kV:
Negative bias Value . ... ....oo.nonorrins O nak o\ Peak-to-peak defiection current ......... SOt i A
Negative peak value ... ............coun. 2 max. vV StOred BRBrRY i s i i e e i batea 5.1 mdJ
Vertical Section, including
Heater Voltage (ACorDC)d ... ... ........ {g g m?: g :I/ Quadrupole Coil Circuit:
Heater-Cathode Voltage:© ; . Inductance at 1 V rms and 1 KHe s e 32+£5% mH
Heater negative with respect to cathode: Resistance at 250 C: 8 Q
During equipment warm-up period At vertical current =0 Ade ........... 4.8 + 10%
Aot Sxoneling 16 S660Rd & o i SED e oV At vertical current = 1.6 Adc ........ 39+ 10% Q
After equipment warm-up period: Typical operation with edge-to-
DC component value ............. 200 max. V edge scanat 25 kV:
Poak iR = e T e 300 max. V Peak-to-peak deflection current ......... 3.1 A
Heater positive with respect to cathode: Typical Raster Pincushion Distortion:}
DCcomponentvalue ................ 0 max. V Bastiwest s s o e s S NS 9.0%
P Rl S R e s 200 max. V NGRSO s e e s S ay 8.5%
Typical Design Values Maximum Ratings, Absolute-Maximum Values:P
Unless otherwise specified, voltage values are positive with respect Peak Pulse Voltage Across
to grid No.1. Horizontal Coils at 15,625 Hz
For anode voltage of 25 kV For a Maximum Pulse Duration
Grid-No.3 (Focusing electrode) Voltage ........ 16.8% to 20% of R 700 max. V
Anode voitage Peakqul§e Voltage Between Horizontal
Grid-No.2 Voltage for Visual Extinction and Vertical or Quadrupole Coils at
of Undeflected Focused Spot. . ... ... .... See CUTOFF DESIGN 15,625 Hz for a Maximum Pulse
CHART in Figure 3 Diration G TR HES = 0t o s i e 700 max. V
At cathode voitageof 126V . ... ........... 345 t0 675 V The horizontal and vertical coils or circuits should be intercon-
At cathode voitageof 150V .. ............. 435 10 835 V nected so that the Absolute-Maximum peak pulse voltage between
At cathode voltage of 175V . .............. 530 to 990 V the horizontal and vertical coils is not exceeded.



The mating socket assembly with associated circuit board and
mounted components must not weigh more than one-half kilo-
gram. To minimize the torsicnal 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 forces.

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
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 characteristics.

The equipment manufacturer should design so that initially and
throughout life no Absolute-Maximurn value for 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 1500 microamperes.

For maximum cathode life, it is recommended that the heater
supply voltage be regulated at or stightly 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 voitage across the heater must be limited
to 9.5 volts rms.

For maximum reliability, the series impedance to any chassis
connection in the de biasing circuit for the heater should be
between 100 kilohms and 1 megohm.

A high internal impedance in the focus circuit can result ina
change in the focus voltage with a change in the grid-No.3 leak-
age current.

Measured between terminals 5 and 15.

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 smali
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 Recommendation — Publication 107-1960
— Recommended Methods of Measurement on Receivers for
Television Broadcast Transmissions.

A67-611X
VERTICAL
DRIVE
2
4a7Me -
a7MQ
5 D24
8 pi*

193

20 L D4*

HORIZ
COILS

820pF

By

QUADRUPOLE COILS

%

TON/S
HORIZONTAL SECTION PINCUSHION
o s CORRECTION

CIRCUIT

*SILICON DIODE 1N4002

AGERMANIUM DIODE 1N270 VERTICAL SECTION

SZLS-4898R3
Figure 1 — Circuit of the Defiection Yoke

Basing Specification JEDEC No.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 11: NC

Pin 12: Cathode of Green Beam
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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. AB67-611X
HEATER VOLTAGE = 63V 1 f o| HEATER vOLTAGE -83V
ANODE-TO-GRID No. 1 VOLTAGE = 25 kV L } ANODE-TO-GRID No. 1 VOLTAGE =
GRID No. 3TO-GRID No. 1 VOLTAGE FOR FOCUS : amozr’ko w:—ro—cmo TaRIns
L] .
ADJUSTED FOR FOCUS.
CATHODE —TO—GRID No, 1 VOLTAGE
1200 (EACH GUN) ADJUSTED TO
. PROVIDE SPOT CUTOFF.
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-200 1 i 2 “@ @0 200 400
0 50 ; 00 : g " o
y = 00 VIDEO SIGNAL VOLTAGE PER GUN ~ V
CATHODE-TO-GRID No. 1 VOLTAGE ~ V 220LM-2808R1
e Figure 4 — Typical Drive Characteristics,
Figure 3 — Cutoff Design Chart Cathode-Drive Service
P~
Notes for Dimensional Qutline Note 4 — X", “Y", and “2" reference points are located on the
outside surface of the faceplate at the intersection of the
Note 1 — Socket for this base shouid not be rigidly mounted; it minimum published screen with the minor, major, and
should have flexibie leads and be aliowed to move freely. diagonal axes, respectively.
: Note 5 — The tolerance of the mounting lug holes will accommodate
Note 2 — The drawing shows the size and location of the contact mounting screws up to 9.5 mm in diameter when positioned
- area of the external conductive coating. The actual area on the hole centers.
of this coating will be greater than that of the contact Note 8 — One of four brackets may deviate 2 mm max. from the
area so as to provide the required capacitance. External plane of the other three
conductive coating must be connected to chassis with %
* multiple contacts. 3 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
“ QP iz £
Note 3 — To clean this area, wipe only with soft, dry, lintless cutout for “push-trough” cEpinet designe.
cloth. Note 8 — Mounting holes for degaussing coils 14.73 mm x 5.08 mm.

SR -



-

33

2" o, g

BASE
JEDEC No.£12-260
{NOTE 1}

9.35
2051 '-1"—"} 14,

157

: =

| W
}

S

! SR/

MAX.

~ 571781 200
MOLD-MATCH LINE

i PR o ]
0.0. OF TENSION BANDS

o
1

1 T

L_o[

ANODE CONTACY
N JEDEC No.1-21

o 584.81 MAX.

TRANSPARENT
INSULATING
COATING
(NOTE 3§

LOCUS OF SAGITTAL HEIGHT
STAYIONS WHICH DEFINE THE
PANEL CONTOUR NEAR THE

- SCREEN EDGE (SEE PANEL
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]

182.12

l

:

454 SE MAX.
0.0.CF
TENSION

BANDS &
CRIMP SEALS

[CLEARAM:E FOR
TENSION BAND CLIP

e ——— \.3

|
l

{

L— MINIMUM SCREEN

DIAGONAL 626.31
HORIZONTAL 52721

SAGITTAL HEIGHTS AT EDGE OF MIN. SCREEN
DSAGORAL 9.3
HORIZONTAL 33.05
VERTICAL 17.3%

Panel Contour

VERTICAL

396.78

Sagittal Heights with reference to centerface at Points 3.18 beyond edge of min. screen.

i~

Coordinates Sagittal
Station No. Y Axis X Axis Height Station No.
1 {(Minor) o 201.07 17.91 1
2 25.40 200.96 18.21 12 {Diagonal)
3 50.80 200.69 19.18 13
4 76.20 200.20 20.73 14
5 101.60 199.54 22.91 15
6 127.00 198.68 25.70 16
7 152.40 197.64 29.11 17
8 177.80 196.39 33.12 18
9 203.20 194.97 37.74 19
10 228.60 193.34 43.00 20 {Major)

Dimensions in mm unless otherwise noted.

Figure 5 — Dimensional Outline

{ RN
450.32 MAX f ( \ ™
0.0.OF i
YENSION 154 i
BANDS | |
ON AXis ¢ | * N
| 442472200 T 39 & | i
| MOLD-MATCH T
: i 1
! 6o | 1
| A
I a
i 121.2) e
b 400.84 4 6.3
Coordinates Sagittal
Y Axis X Axis Height
242.32 192.38 46.10
257.35 183.95 48.34
261.08 17353 47.40
262.46 152.40 4432
263.86 127.00 41.15
265.00 101.60 38.563
265.89 - 76.20 3650
266.52 50.80 35.05
266.90 25.40 34.16
267.03 0 33.86
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190 MAX.
PURITY MAGNET

6-POLE CONVERGENCE MAGNET

4—POLE CONVERGENCE MAGNET

N I
)
\ ‘o
2 A
D | ] i ":%5"
o — L r !
-J 60 \‘ !’/
— 7 |
A ! 2
N
g o~ ! x
U : ADJUSTS VERTICAL
LINES AT BOTTOM
o e °
3
—ge] 175 fem-
80
Term. 1: Pin Correction Term. 6:1C Term. 11: Pin Correction
Term. 2: Vertical High Term. 7:1IC Term. 12: IC
Term. 3: IC Term. 8:IC Term. 13: Pin Correction CT
Term. 4:1C Term. 9:1C Term. 14: Vertical Low
Term. 5: Horizontal High Term. 10: IC Term. 15: Horizontal Low

Figure 6 — Yoke and Mounting Detail 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 a six-pole magnet as shown in Figure 8 (the
middie 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

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 coils and
forms an integral part of the seif-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. :
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A67-611X

BEAM MAGNETIC
DISPLACEMENT FLUX
DIRECTION LINES

o 4 -POLE FIELD b,
82LS~4686R1
Figure 7 — Beam Motion Produced by the Four-Pole
Convergence Magnet

5 8-POLE FIELD 5
921.5-4687R1
Figure 8 — Beam Motion Produced by the Six-Pole
Convergence Magnet

.

l
!
92L5-5000

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

Magnetic Shield and Degaussing
The A67-611X tube employs an internal magnetic shield
and, because of the line screen and its insensitivity to vertical

beam register, allows simpler degaussing than the delta gun
tubes.

HOLES FOR MOUNTING
DEGAUSSING COILS

DEGAUSSING
COILS

s < 2 92L5-5001R2
Dimensions in mm

Figure 10 — Relative Placement of Typical Degaussing Coil

Degaussing Coils

The recommended degaussing system for the A67-611X
utilizes two series connected coils symmetrically placed as
shown in Figure 10 with one coil on top of the funnel and
one located 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 conventional dual PTC device. For proper degaussing,
a minimum value of 1400 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
2.0 peak-to-peak ampere turns. For optimum performance
the degaussing coils should ahways 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 coil should be shunted
with a suitable capacitor. |f the addition of a short across
the coils increases the horizontal frequency currents in the
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
coil to satisfy this requirement.

T

o [ ey |

T 1 TS Zr T

! i

i i

| |

' I

| !
MAINS | | [oecaussing
INPUT ‘ ' CONs

| |

! I
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{ |
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i

82L5-6274

Figure 11 — Typical Degaussing Circuit
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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.

WARNING <
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.

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.

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
~~&e picture tube, to the external conductive coating before
andling the tube. Discharging the high voltage to isolated
metal parts such as cabinets and control brackets may pro-
duce a shock hazard.

(c

RCAI|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 A67-611X 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 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. 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 ail safety precautions.
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110° Deflection - 29mm Neck - 67 cm Diagonal 'ﬁr_w'e?g:':’lj'?
Precision In-Line Color Picture Tube Assembly

Includes Factory Preset Yoke and Neck Components

& Seif-Converging System = increased Light Output Resuiting from:

& Precision In-Line Electron Gun Assembly — Z:?Z‘;:?g?g::&%:gmmﬁmmmy
Horizontal in-Line, Triple-Beam, Bipotential & Ti P E Co
Gun Incorporating Unitized Grids cg:te:‘mmsnh“ Sereyn — Enhancerd Colo aid

® PST (Precision Static Toroid) Yoke — Precision s < Nhininse £ i
Wound, Line-Focus Type with Low Impedance — g’#ﬁﬂf‘mh e e Aeidsodhio e
ideal for Solid-State Deflection Circuits % Dther Fatiires -

B8 [ntegral Tube Components — Yoke and Other Line Screen — Minimizes Vertical Register

Neck Components Mounted and Preset at
Factory for Operation in the Southern Hemisphere

Sensitivity
Moire Minimized for 625 TV-Line Systems

RCA A67-613X is a 1100 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-line color picture tube, a 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-heat cathodes. The
phosphor is tinted to selectively 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 comhbina-
tion with a close-tolerance screen/mask assembly results in
an increase in light output of the A67-613X over the
AB7-612X.

The A67-613X 1109 precision in-line color picture tube
assembly features a low deflection power requirement. [t
maintains most of the inherently self-converging features
of the 900 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 onty two controls
preset at the factory.

The PST yoke system in combination with the horizontal
in-line electron gun provides the precision arrangement
required ta 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 assembiy can normally
be installed in the receiver by the manufacturer or field
serviceman without making any convergence or purity
adjustments—saving installation and adjustment costs. The
integral tube-component construction provides reliable
and stable convergence, purity, and white uniformity
performance throughout tube life.

Internal Magnetic Shield

Quick-Heat Cathodes

Banded-T¥pe Implosion Protection — For
“Push-Through” Cabinet Designs

integral Mounting Lugs

Picture Tube Data

Electrical:
Heater:
4 ge st c G R S e e B S B 6.3 v
20 Y7 S e i e e s S R e 700 mA
Focusing Methoth: o - i S a s R e e Electrostatic
U L ang S e I o i e B R kA Bipotential
Convergence Method .. . .............cc....n Magnetic (Preset)
Deflection Method . .........c.ooiassenenaseeenss Magnetic
Deflection Angles (Approx.):
Diagenal o i s T e s e 110 deg
HOrontsl o v S v e s e R Te s i 97 deg
YT | | RSN e Gt TR ST By e s 78 deg
Direct Interelectrode Capacitance (Approx.):
Grid No.1 to all other electrodes .......... 11.4 pF
Grid No.3 to all other electrodes .......... 5.6 pF
Green cathode to all other electrodes ... ... 71 pF
Red or biue cathode to all other electrodes . 6.5 pF
Capacitance Between Anocde and
External Conductive Coating . . .. ....onnneenn {2500 max. pF
2000 min. pF
Capacitance Between Anode
and Metal-Hartware .- .. 0., i il R e 400 pF
Resistance Between Metal Hardware
and External Conductive Coating . ........... 50 min. M
Optical:
Faceplate:
Light transmission at center {approx.} .. .............. 1%
VTS T S e P e e L i e e LA s PP o Potished
Screen:
Phosphor, rare-earth (red) sulfide {biue & green) ........ P22
N R s AR el e R S e g R SR Selectively absorbent
o TE s e o] IR e R S L SR Medium-Short
T L A S L R R Vertical Line Trios

Spacing hetween corresponding points
on line trios at center {approx.)

Information furmished by RCA 1s believed to be accurate and
rehable. However, nu responsibility 15 assumed by RCA for
1ts use; nor for any infringements of patents or other rights of
third parties which may result from its use. No License s
granted by implication or otherwise under any patent or
patent nights of RCA

Trademark(s) Registered &
Maccals} Registradais)

Printed in U.S.A./578
A67-613X
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Meachanical: Maximum Ratio of Cathode Voltages,
3 e Highest Gun to Lowest Gun With
Tube D 5 .
e OW;:,T,’;’;;‘;;‘; _______ S e 20084 +5.35 i Cathode Voitage Adjusted for Spot Cutoff .. ............ 1.50
At mold-match line: et Heater Voltagetl - oo b e s s o 00 63V
Bingonalis siii i eisi i s .67 £ 2.00 mm S §
Huhohtl . . e 571.78 + 2.00 mm GritNo 3 Cumrent! 5« 00 o R T + 15 UA
Vertical. o v i o ELiae it e 442.47 £ 2.00 mm Grid-No.2 Current . . ......... R D e e S SRR .. 5 UA
Minimum Screen Dimensions {(Projected}: Crd-No.TCUrent . . s it e s + S uA
DRgoREl o L R A e ae e 626.31 mm
OO i S e e e e 527.71 mm 3 : 6550 K + 9300 K +
B R e N R B e e R R A S 395.78 mm To Produce White Lightof _ .| 7 M.P.C.D. 27 M.P.C.D.
Rrea vitvs o e 2032 sq cm {tHum. D}
: : CIE Coordinates:
Bulb Funnel Designation .................. JEDEC No.J663C SEetlaag e e 0.313 0.281
Bulb Panel Designation ............. e JEDEC No.F667A s o IR SRR R 0.329 0.311
Anode Bulb Contact Designation . ....... Recessed Small Cavity Percentage Of_ total anode
Cap (1EC 67-111-2, JEDEC No.J1-21) cb:"eﬂ(t Sumhfd by each
m e):
Base Designation® . ...............c.0.c.. JEDEC No.B12-260 aReda verag ............. 34 23 %
Pin Position Alignment .......... Pin No.1 Aligns Approx. with Blue:: = e 28 35 %
Anode Bulb Contact Green ................. 38 42 %
Operating PosSition, . ............:.. Anode Bulb Contact Down Ratio of c'z:‘teh:ode currents:
Gun ConfigurBtion & .- .o 0v i e~ rasmcvins Horizontal in-Line Minimum ............ 1.05 0.50
3 : nl ; Typals s 1.22 0.67
WEIGhY CABBION.) S C ot s Td e Vet ik 205 kg et 155 0.90
Red/green
Minimurm ... .. .. ... 0.75 0.40
o 2 Fypical 0 A et 0.88 0.56
Implosion Protection : : Maximim - ovicaoiiis 1.05 0.70
Typs v e s g T Rim Bands and Tension Bands Blue/green:
Minimum ........... 050 0.60
G| B R O 0.72 0.83
Maximom. <. .. .. 0 0.90 1.00
Maximum and Minimum Ratings, Raster Centering Displacement,
Absolute-Maximum Valuesb Measured at Center of Screen:
Uni o s i S ith HorizoRtal . L e i + 8.0mm
tong:i% :):) c;rwase specified, voltage values are positive with respect g e SRR e R S Sy AR S + 8.0 mm
27.5 max. kV
Tl R R T e e S R o o { 20 min. kV
Anode Current, Long-Term Average® ... ... ... 1000 max. UA Deflection Yoke Data
Grid-No.3 (Focusing etectrode} Volitage ....... 6000 max. V Horizontal Section:8
Peak Grid-No.2Voltage ................... 1006 max. V Inductanceat t Vrmsand 1 kHz ........ 028+5% mH
Cathods Volties: Resistance M 269C .0, ../ iais o 036+7% Q
Positive bias value . . ... ... oo ovneninnnn. 400 max. V Typical operation V_mh edge-to-
Positive operating cutoff value . .......... 200 max. V edg; scan at 25 kV:
Negativebiasvalue .. ...........c....... 0 max. V eak-to-peak deflection current ........... 120 A
Negative peak value ....... SR 2 max. V Storedenergy ............o.ioiiiiannn, 51 mJ
Verticat Section, including
Heater Volitage (AC or 070 [ e e L e L {gg x‘a: 4 x Quadrupote Coil Circuit:h
Heater-Cathode Volitage:® ¢ % Inductanceat T Vrmsand 1 kHz .......... 32+5% mH
z xohely S Resistance at 25¢ C:
) Hgaéﬂr?::a egm&;:{ﬁgﬁ _;: gl;t::: i At vertical current=0Adc ........... 4.8 + 10% Q
ROt Bxeeding AT ameandE 0 6D ik At vertical current =155 Adc ........ 38+ 10% Q
After equipment warm-up period: Typical operation with edge-to-
DC componentvatue . ............ 200 max. V- edge scan at 25 kV:
Pk aloa s T R00 e Peak-to-peak deflection current ......... 3.1 A
Heater positive with respect to cathode: Typical Raster Pincushion Distortion:!
DCcomponentvalue ................ 0 max. V EASHWeSt e e e e e e 9.0%
v Narthisaath oot e s e 8.5%

PoaREValbRs o e e TR S e 200 max.

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 3
At cathode voltage of 126V .. .. ... ... .. .. 345 10 675 V
At cathode voltage of 150V .. ........c..... 435 to 8§35 V
At cathode voltageof 175V ... .. .......... 530 to 980 V

Maximum Ratings, Absolute-Maximum Values:b

Peak Pulse Voltage Across
Horizontal Coils at 15,625 Hz
For a Maximum Pulse Duration

of B - o o e R s .. 700 max.V
Peak Pulse Voltage Between Horizontal

and Vertical or Quadrupole Coils at

15,625 Hz for a Maximum Puise

Buration ot 126 s -0 Ui ol s s, 700 max. V

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

B9 =
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8 The mating socket assembly with associated circuit board and
mounted components must not weigh more than one-half kilo-
gram. To minimize 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 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
environmentai conditions applicable to any electron device of a
specified type as defined by its published data, and shouid not
be exceeded under the worst probable conditions.
The device manufacturer chooses 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 characteristics.
The equipment manufacturer should design so that initially and
throughout life no Absolute-Maximum vaiue 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,
T load variation, signal variation, enviranmental conditions, and
variations in device characteristics.

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

d  For maximum cathode life, it is recommended that the hester
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
1o 9.5 volts rms.

€ For maximum reliability, the series impedance to any chassis
connection in the dc biasing circuit for the heater should be
between 100 kilohms and 1 megohm.

¥oim high internal impedance in the focus circuit can resuit in a
change in the focus voltage with a change in the grid-No.3 leak-
age current.

Measured between terminals 5 and 15.

Measured between terminals 2 and 14 with terminals 1, 11, and
13 connected together. The vertical section of the yoke inctudes
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-inear impedance of the quadrupole coil does not distort the
deflection current waveform.

F o

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

VERTICAL
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4
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ooits QUADRUPOLE COILS
12 §
VERT u
4 P cons -
13 | TONS
HORIZONTAL SECTION PINCUSHION
CORRECTION
CIRCUIT
*SILICON DIODE 1N4002 :
AGERMANIUM DIODE 1N270 VERTICAL SECTION
9215499083

Figure 1 — Circuit of the Deflection Yoke

Basing Specification JEDEC No.13G
Pin 1: Grid No.3

Pin 3: Cathode of Blue Beam
Pin 4: NC

Pin 5: NC

Pin 6: Heager

Pin 7: Heater

Pin 8: Cathode of Red Beam

Pin 9: Grid No.1

Pin 10: Grid No.2

Pin 11: NC

Pin 12: Cathode of Green Beam
Pin 13: IC (Do Not Use)

Cap: Anode (Grid No .4, Screen, Collector}
C: External Conductive Coating

Figure 2 — Botiom View of Base
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AG7-613X e E e
HEATER VOLTAGE = 6.3V 11 1 | MEATER VOLTAGE = 63V S3g
ANODE-TO-GRID No. 1 VOLTAGE = 26 kV ANODE-TO-GRID No. 1 VOLTAGE = ix
GRID No. 3-TO-GRID Na. 1 VOLTAGE FOR FOCUS 25KV :

T EREBNE 8| GRID No. 3-TO-GRID No. 1 VOLTAGE ESEs
L1 JEEANAEE S RRnE ADJUSTED FOR FOCUS. TR
7 EEE: CATHODE ~TO—GRID No. 1 VOLTAGE 1
500 1 - (EACH GUN) ADJUSTED TO 5 i
TTITT i PROVIDE SPOT CUTOFF. 3 ;
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CATHODE TO.GRID No. 1 VOLTAGE — V S2LM-4a00R1
#21.M-6273 - - - . o=
Figure 4 — Typical Drive Characteristics,
Figure 3 — Cutoff Design Chart Cathode-Drive Service

~

Notes for Dimensional Outline

Note 1 — Socket for this base should not be rigidly mounted; it
should have fiexible 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, lintiess
cloth.

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 3.5 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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1 {Minor) 0 201.07 17.91 11 242.32 192.38
2 25.40 200.96 18.21 12 {Diagonal)  257.35 183.95
3 50.80 200.69 19.18 13 261.09 17353
4 76.20 200.20 20.73 14 262.46 152.40
5 101.60 199.54 2291 15 263.86 127.00
6 127.00 198.68 25.70 16 265.00 101.60
7 152.40 197.64 29.11 17 265.89 76.20
8 177.80 196.38 33.12 18 266.52 50.80
9 203.20 194.97 37.74 19 26€.90 25.40
10 228.60 193.34 43.00 20 {(Major) 267.03 (3]

Di'mensions in mm unless otherwise noted.
Figure 5 — Dimensional Qutline
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PURITY MAGNET

4-POLE CONVERGENCE MAGNET
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6—POLE CONVERGENCE MAGNEY
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Term. 1: Pin Correction Term. 6:1C Term. 11: Pin Correction
Term. 2: Vertical High Term. 7:1C Term. 12: IC
Term. 3:IC Term. 8:1C Term, 13: Pin Correction CT
Terms. 4: iC Term. 9:1C Term. 14: Verticat Low
Terin. 5: Horizontal High Term. 10: iC Term. 15: Horizontal Low

Figure 6 — Yoke and Mounting Detail 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
unted on the tube and preset at the factory for optimum
verformance. 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 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 hase) to move the outside beams equally in opposite
directions and a six-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

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 verticai-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 guadrupole coils on the
voke 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
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.
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BEAM MAGNETIC HOLES FOR MOUNTING
- DISPLACEMENT FLux BEGAUSSING COILS
% DIRECTION LINES

ANODE BULB
CONTACT

Dimensions in mm ”'-S-—m
4 POLE FIELD
2 > e Figure 10 — Relative Placement of Typical Degaussing Coil
Figure 7 — Beam Motion Produced by the Four-Pole = e
Convergence Magnet egaussing Coils

The recommended degaussing system for the A67-613X
utilizes two series connected coils symmetrically placed as
shown in Figure 10 with one coil on top of the funnel and
one located 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. 3

Degaussing Circuit

A recommended degaussing circuit as shown in Figure 11
uses a conventional dual PTC device. For proper degaussing,
a minimum vaiue of 1400 peak-to-peak ampere turns

2 S IONELAD b. {equivalent to an MMF of 350 ampere turns in each coil)

9218 408701 is required. It is essential that the degaussing current re-
duces in a gradual manner to 2 quiescent level not exceeding
2.0 peak-to-peak ampere turns. For optimum performance
the degaussing 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 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 more than 20%, the inherent source

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

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 satisfy this requirement.

3215 5000

chure 9 — Convergence Action Accomplished by

Adjustment of Quadrupole Coil Current DEGAUSSING

INPUT CoiLs

=

Z Magnetic Shield and Degaussing
3 The AB7-613X tube employs an internal magnetic shield

" and, because of the line screen and its‘insensitivity to vertical i
beamm: register, allows simpler degaussing than the deita gun LB Sere
tubes. Figure 11 — Typical Degaussing Circuit
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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.

WARNING

X-Radiation:

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

internationatly accepted isoexposure rate of 0.5 mR/h if it
operated within the Absolute-Maximum Ratings.

vlmplosion 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 volitage. 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, “bieed-oft” the charge by
shorting the anode contact button, located in the funnel of
the picture tube, to the external conductive coating before

A indling the tube. Discharging the high voltage to isolated
..«etal 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 AB7-613X 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. If the chassis is not at earth potential the
connection should be made through a current limiting
resistor {1 M$2).

The color receiver mounting system should incorporate
sufficient cushioning so that under normal conditions of
shipment or handling an impact force of more than 35g 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 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 assembiy 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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90° Deflection - 29 mm Nock -42 cm Diagonal
Precision in-Line Color Picture Tube Assembly

Includes Factory Preset Yoke and Neck Components

m Self-Converging System — = Line Screen AL/187
Dynamic Convergence Not Required With Tinted Phosphor — Annex
a Precision In-Line Electron Gun Assembly ~ Enchanced Color and Contrast - 6
Horizontal ln—Line, Trfp_la-Bean.\, Bipotential ® Moiré Minimized in 625 TV-Line Systems
Gun Incorporating Unitized Grids
® PST (Precision Static Toroid) Yoke — ® Quick-Heat Cathodes
Precision Wound, Line-Focus Type Yoke : :
with Low Impedance — Ideal for Solid- ® Internal Magnetic Shield
State Deflection Circuits = Banded-Type Implosion Protection —
® Integral Tube Components For “Push-Through’* Cabinet Designs
All Neck Components included and Preset at
Factory — No Setup Adjustments Required = Integral Mounting Lugs
Yoke Permanently Affixed to Tube
RCA A42-163X is a 900 Color Picture Tube Assembly Picture Tube Data
consisting of a precision in-line color picture tube, a Electrical:
Precision Static Toroid (PST) self-converging yoke, and a “"\',e': e o
permanent magnet purity and static convergence device. omegdie S b T O
Th? P ithe bl HICOIPOtaES selet;tively shsorbent photphors, Focusing MOthod .. Cocdvi s aann it canas Electrostatic
an internal magnetic shield and quick-heat cathodes. The P Stk
phosphor is tinted to selectively absorb room light striking ~ —  —  "°ttttttco rronrrrrrnrrnreaaacs .t ;
it and permit only the phosphor color to be reflected. ORNI0s MhOR - o e Nlagaatic (Evipet
= Datlontion MR- > - oo PRSI Rarta e Magnetic
Deflection Angles ( rox.):
The A42-163X features inherent self-convergence and inte- Diaglorlal ’ S App .................... 90 deg
gral tube components which provide optimum performance HOrEontal R s e R 78 deg
without dynamic convergence correction. The yoke and Vertical ...........o..oveiiiiiiiiinnn 60 deg
other neck components are preassembled on the tube, Diugt_ lnz:lmrode ﬁapa?tanco {Approx.): s Y
factory preset for optimum performance, and the yoke is rid No.1 to all other electrodes  ......... . P
permanently affixed to the tube in that position. The tube S;': ::’,"i;‘: :;' ;}';i;::’:::; seRis . ';’:? ::
assembly can normally be installed by the receiver manu- Green or blue cathode to all other electcodes. 6.5 oF
facturer or serviceman in the field without any convergence Capecitance Between Anods and
: : . . : : : 3 1450 max. pF
or purity setup operations — saving picture tube installation External ConductiveCoating . .. ............. 750 min ¢
and setup costs. Reliable and stable convergence, purity, Capecitance Betwesn Anode and L
and white uniformity performance are obtained throughout Metal Hardware (APProx.) ..........c.oevvee 185 pF
tube life with the integral tube-component assembly. Resistance Between Metal Hardware
and External Conductive Coating ............ 50 min. M
The line-focus type PST yoke in combination with the hori-
zontal in-line electron gun provides the precision arrange- Opticat:
ment required to achieve inherent self convergence. The £ ;
< 3 3 ’ aceplate:
field configuration of this yoke and the geometry of the Light transmission at center (APPIOX.) ............ 74%
electron beams produce good convergence performance R SO D s Polished
without dynamic convergence correction. Therefore con- Scrvan:
vergence performance is independent of scan size, scan rate, Phasphor, rare-earth (red) sulfide (blue & green) ........ P22
pincushion correction, line-voltage fluctuations, or circuit gvpg .......................... Selecnv’:l.: :m:
ghies thounh soing: Pl pemuneit inioet device A - et e Vit Lo TR

are used to accomplish static convergence and purity which
are factory preset for optimum performance.

Spacing between corresponding

points on line trios (approx.} ... ............... 0.826 mm

Information furnished by RCA is believed to be accurate and

reliable. H , N0 resp
its use; nor for any intringements 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.

ibility is d by RCA for

Trodemark(s) Registersd ®
Morcals) Registradals)
Printed in U.S.A./6-78

A42-163X
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Typical Design Values

Unless otherwise specified, voitage values are positive with respect
to grid No.1.

For anode voitage 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 Figura 2
At cathodevoltage of 79V ................. 165 to 360 V
At cathode voitageof 126V ................ 33510 670 V
Atcathodevoltageof 176V ................ 510t0 975 V

A42-163X
Mechanical: Maximum Ratio of Cathode Voltages,
: : e : Highest Gun to Lowest Gun With Cathode
T“”o‘f.’}f.’.‘f :?r'u:?ns ........................ 360.60 + 6.35 mm Voltage Adjusted for Spot Cutoff ...................... 15

At mold-match line: Heater Voitaged:® . ... ................ O
IOl i e o 417.20 £ 2.00 mm 5 o 63 v
Horizontal .. .......... et . 369.00 £ 2.00 mm Grid-No.3Current® ................coocniinnien, + 15 pA

Mertical ...l 280.19 £ 2.00 mm GridNO:2CUment .. ., i i +5 uA
Grid-No.1 Current .............. B i ey 5 uUA
6550 K + 9300 K +
To Produce White Lightof ..... 7 M.P.C.D. 27 M.P.C.D.
e : {ltium. D)
Bty Funbel Denlgabtion’ - 1. -0 on. .++. JEDEC No.J415D L. i S
Bulb Panel Designation ... '....... <e-eis... JEDEC No.F417A i ¥ fatT et 0.329 0.311
ercentage of total anode current
Anode Bulb Contact Desngnmo .......... Recessed Small Cavity : 2
Cap (IEC 67-111-2, JEDEC No.J1-21) e AL ) e g
Base Des:gnatnon‘ e S R I RS . JEDEC No.B12-260 Blue- ol i i e 28 35 %
Geosh - A e e 38 42 %
Basing Designation ...............ovuienns JEDEC No.13G g,tg, o%:athodc currents:
Pin Position Alignment .. ........ Pin No.1 Aligns Approx. with ed/blue:
: : Anode Bulb Contact ¥;;“::"m ----------- :g ggg
HCAF ¢ s cscev o . h
Operating Position ............. ... Anode Bulb Contact Up Maximum .......o... 1.56 0.90
i 08 v i e s b i -Li Red/green:
Gurp Configuration . Horizontal In-Line SRR e B 0.75 0.40
WM TADPION): =0 ol o i ibeois it ir o nss 8.5 kg Typielli st 0.88 0.56
= h?aximum ........... 1.06 0.70
5 2 ue/green:
Implosion Protection Minimum ........... 0.50 0.60
VDB G s Reinforcing Bars and Tension Band Typical ............. 0.72 0.83
; Maximum ........... 0.90 1.00
: A Rini : Raster Centering Displacement,
Maximum and..Mmlmum Ratings, Masbisind &t Carar of Ecvesh:
Absolute-Maximum Valuesb: MOsoliN s 5 e S e + 8.0 mm
Unless otherwise ,p,c,f,,d voltage values are positive with respect Vortical =" v i i s e e ) ks «e.  180mm
to grid No.1.
27.5 max. kV
ANSUSVOItegs: . & i o R e 20 min. kV Deflection Yoke Data
Anode Current, Long-Term Average® ........ 1000 max. HA Electrical:
Grid-No.3 (Focusing Electrode) Voltage ..... 6000 max. V Horizontal Deflection Coils:
Peak Grid-No.2 Vol e Parallel-connected:
MR DO VOUME s il 000 mex. ¥ Inductance at 1 V rmsand 1 kHz ........ 0.158 + 5% mH
Cathode Voltage: Resistance at 26°C ............coc.ne 040+7% 2

Positivabias valu®: .. ... i ivin.cianas 400 max. V Peak-to-peak defiection current at

Positive operating cutoff value .......... 200 max. V 25 kV edge-to-edge scan, typical ............. 118 A

Negativebiasvalue ................... 0 max. V Series-connected:

Negativepeak value . ................. 2 max. V inductanceat 1 Vrmsand 1 kHz ........ 0.632 £ 5% mH

69 max v Resistancs at 280 € . e 1.60+ 7%
Heater Volitage (ACorDC)d® .. ... ... ... {5 2 mi E v Peak-to-peak deflection current at
. W ADE 25 kV, edge-to-edge scan, typical ............. 59 A
Heater-Cathode Voltage: . . - s %

Heater nogative with respect to cathode: b v v oo e 1.15 5% mH
During equipment warm-up period Resistance at 250 C, coils Only ............ 222+ 7% S
x:e‘r":ﬁ;z&;?mﬁ; SR T 450 max. V Peak-to-peak deflection current at :

DC co S g R e R0 N 25 kV, edge-to-edge scan, typical ..........000.00 36 A
Pealivalue ot e 200 max. V Typical Raster Pincushion Distortion: P

Heater positive with respect to cathode: YWY s T e S s 4.0%
DCcomponent valug. . . ........cuov.n 0 max. V NohMalth: . i s s i dias e 2.8%
Paplovalue s i i e hdes 200 max. V

Maximum Ratings, Absolute-Maximum Values:®

Peak Pulse Voltage Across Horizontal
Coils at 15,625 Hz for a Maximum
Pulse Durationof S2Hs < .. o aivianssnnpivein 700 max. V

Peak Pulse Voltage Between Horizontal
and Vertical Coils at 15,625 Hz for a
Maximum Pulse Durationof 12s ............. 625 max. V

The horizontal and vertical coils or circuits should be interconnected
so that the Absolute-Maximum peak puise 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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VERT. “g - I VERT.
s HORIZ. o
coiL
e s ]

Note 1 — For completion of the vertical circuit in series operation,

connect a jumper between terminais 5 and 8.

© ) Note 2 — For parallel operation of the horizonta! windings, connect

(«

jumpers between terminals 1 and 2 and between terminals

3and 7.

Note 3 — For series operation of the horizontal windings, connect

8 jumper between terminals 2 and 7.

Note 4 — Terminai 10 has an internal connection — Do Not Use.
Figure 1 — Connection Diagram for Yoke

e
Y

{As viewed from rear of yoke).

The mating socket assembly with associated circuit board and
mounted components must not weigh more than one-haif kilo-
gram. To minimize the torsional forces on the tube base pins,
the center of gravity of this assembly should be located on the
vartical plane through the picture tube axis. Caution should also
be exercised so that connecting leads to the assembly do not
exert excessive torsional forces.

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 vatues 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 devics 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.

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

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.

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 voits 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 dc biasing circuit for the heater should be
between 100 kilohms and 1 megohm.

K high internal impedance in the focus circuit can result ina

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 |EC Recommendation — Publication
107-1960 — Recommended Methods of Measurement on Re-
ceivers for Television Broadcast Transmissions.

HEATER VOLTAGE = 6.3V
ANODE-TO-GRID No.1 VOLTAGE = 26 kV
GRID No.3-TO~GRID No.1 VOLTAGE ADJUSTED FOR FOCUS
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Figure 2 — Cutoff Design Chart
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VERTICAL

Dimensions in mm unless otherwise noted

Note 1 — Socket for tﬁis base should not be rigidly mounted; it
shouid 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.

26158

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

Figure 3 — Dimensional Outline

it

280.19 & 2.00
MOLD-MATCH LINE

78.00 2 318 —ef

P 33060 ¢ 635

Note 4 — X", “Y", and “2° 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 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 giass at the mold-match
line and is intended to define the shape of the required
cutout for “push-through” cabinet designs.

Nots 8 ~ Mounting holes for degaussing coils 24 mm x 2.5 mm.
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a| HEATER VOLTAGE = 8.3V g2 : Convergence and !’ulity :
*W%:;MN'DM 3 VOLTAGE = gEzocis The slight correction required for static convergence and
-8 :bh?%ﬁ%z::: = color pursty in the precision m-hm? system is supplted.bv.
W(w";w e 313 three pairs of permanent magnets in one assembly whxf:h is
PROVIDE SPOT CUTOFF. Eeiijiis mounted on the tube and preset at the factory for optimum
= ZERO ~ BIAS POINT SERREES performance. Barium-ferrite magnets with a permeability of
=5 7 EEE approximately 1 are used to avoid interaction between the
A St devices and the deflection yoke. With the line screen struc-
; ture, only a horizontal purity shift is required. This is accom-
: i f i ! plished by varying the magnetic strength in the pair of
0 e magnets nearest the yoke to produce a vertical field. The
< : ‘ : other two pairs of magnets are used for static convergence,
gt sEE ofd : a four-pole magnet as shown in Figure 6 (the pair nearest
3 FEFe i B il ?i( il i the base) to move the outside beams equally in opposite
’2_ . RETE directions and a six-pole magnet as shown in Figure 7 {the
i B : middle pair) to move the outside beams equally in the same
§ 3 direction. In both the four-pole and six-pole devices the
§ . ft i field in the center is zero so the center beam is unaffected.
HHh HH These devices are used to converge any orientation of the
il H ; i outside beams to the center beam at the center of the
» £9 : screen with substantially no motion of the center beam and
E 3 -
L}
¢ & EEaciin : BEAM MAGNETIC
3 225 edd : DISPLACEMENT FLUX
‘ EEaCgeass s kil gasssat] DIRECTION LINES
Ret it
E3- B 8e2
il i
z . |
; S5 st
as i _‘_ ] TR : ;‘ r4+4 ﬂ
il T it i
%0 i EE FRaal HBRLI et AN
= 0 ® = 0 00 [ )
10 100
VIDEQ SIGNAL VOLTAGE PER GUN - V
B2LM-LES8R 1
Figure 4 — Typical Drive Characteristics, PoiE iR
Cathode-Drive Service = > 215 samenr
Figure 6 — Beam Motion Produced by the Four-Pole
Convergence Magnet

Basing Specification JEDEC No.13G

Pin 1: Grid No.3

Pm 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 11: NC

Pin 12: Cathode of Green Beam

6-POLE FIELD

Pin 13: 1C (Do Not Use} a b.
Cap: Anode {Grid No.4, Screen, Collector) L) 2215488701
C: Extachal Conguotim Dowtig Figure 7 — Beam Motion Produced by the Six-Pole

Figure 5 — Bottom View of Base 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
pasition in the tube factory.

Magnetic Shield and Degaussing

The A42-163X 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 good 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 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 will 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 will also com-
pensate for this field.

After the initial degaussing, automatic degaussing may be

accomplished. A suggested automatic degaussing system is

described which wili 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
internal magnetic shield parts and two external 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 1o 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.

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 coils should 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.

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 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-line’”” 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 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
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

EMBOSS AREA

externally degaussed by a minimum degaussing field of 20
gauss. During the external degaussing, the receiver shouid
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 in-
ternal degaussing circuit must be reconnected after the ex-
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ternal degaussing process is completed. The external degaus-

sing procedure should be followed by the receiver’s internal

- degaussing in the normal manner.

BETWEEN SLOT
AND EDGE A

,.} /- 3DIA. HOLE
Pk

T

leuggo 76 82

1]

. b

DIMENSIONS IN mm.

?\\ MATERIAL — 0.5 mm SILICON STEEL
(CORE PLATE FINISH No.3 ~ AIS! C-3) /

ECT ION A-A°
”{__° el
CTION 8-8
'szun—‘sm
i s " 5 3
igure 8 — Degaussing Strap (Left-Hand Side} _\_ PR
= EMBOSS AREA
BETWEEN SLOT
AND EDGE A
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3 sj RIVEY
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205482
\>,,o Figure 10 — Degaussing Strap Assembly
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ms PLATE':II:I"?C No. 3 ~ AISI C-3 /
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\‘R e _—‘4 250
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SECTION B—B°
920M 5220

Figure 9 — Degaussing Strap (Right-Hand Side)
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Flgure 11 — Degaussing Straps Mounted
on an RCA-A42-163X
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Figure 12 — Recommended Degaussing Circuit

WARNING

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.

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 voitage. Extreme care should be taken in the servicing
or adjustment of any high-voltage circuit.

RCAI|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 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
handliing 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 lugs are provided to facilitate mounting
the A42-163X in the receiver. {f 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 tu.bes 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 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 all safety precautions.

- 13




Color Picture Tube Assembly
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90° Deflection - 29 mm Neck - 51 cm Diagonal
Precision in-Line Color Picture Tube Assembly

includes Factory Preset Yoke and Neck Components

m Self-Converging System — & Line Screen ~AL/197 g
Dynamic Convergence Not Required With Tinted Phosphor — Annex (
Enhanced Color and Contrast =08

® Precision In-Line Electron Gun Assembly —
Horizontal In-Line, Triple-Beam, Bipotential -

Gun Incorporating Unitized Grids
@ PST (Precision Static Toroid) Yoke —

Precision Wound, Line-Focus Type Yoke
with Low Impedance — Ideal for Sclid-

State Deflection Circuits
& integral Tube Components

Moiré Minimized in 625 TV-Line Systems
B {nternal Magnetic Shield

® Banded-Type implosion Protection —
For “Push-Through’ Cabinet Designs

= integral Mounting Lugs

All Neck Components Included and Preset at
Factory — No Setup Adjustments Required

Yoke Permanently Affixed to Tube

RCA A51-163X is a 90© 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 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 positicn. 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 life 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.

Picture Tube Data

Electrical:
Heater: :
Y e P e R e 6.3 A"/
R i e s e R s 900 mA
Fotusing Method = - 0 o S s s Tela s Electrostatic
e R S SRl e e A R SR SN S Bipotential
Convergence Method . . ........cc.oovnevnnen Magnetic (Preset)
Peflection Method == . = o S SRl e S e s Magnetic
Deflection Angles {Approx.}:
Dlagona) 5 i e s e ki g0 deg
O 2Bl L TR i sy 78 deg
Nerticll R s i i e e e 60 deg
Direct Interelectrode Capacitance (Approx.):
Grid No.1 to all other electrodes .......... 114 pF
Grid No.3 to ail other electrodes . ......... 5.6 pF
Green cathode to all other electrodes ...... v B pF
Red or blue cathode to all other electrodes .. 6.5 pF
Capacitance Between Anode and 2300 max. pF
External Conductive Coating . .. . .......... {1300 min. pF
Capacitance Between Anocde and
Metal Hardware (Approx.). . . ....ccvvinnnnn 250 pF
Resistance Between Metal Hardware
and External Conductive Coating . ........... 50 min. MQ
Optical:
Faceplate:
Light transmission at center {(approx.} . .............. 72.5%
I e Y P e R a Ll s S e e L e Polished
Screen:
Phosphor, rare-earth (red} sulfide (blue & green) . ....... P22
D o o e e ot e Selectively absorbent
e T S S e A A R B Medium-Short
BB e e sy e Vertical Line Trios
Spacing between corresponding
points on line trios (approx.) ... ....c..ciieiiniaan 0.826 mm

Information furnished by RCA is believed to be accurate and
reliable. H . no responsibility is d by RCA for
its 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 of
patent rights of RCA.

Trademarkls) Registered ®
Marcals) Registradals)

Printed in U.S.A./5-78
A51-163X
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A51-163X
Mechanical: Maximum Ratio of Cathode Voltages,od
= - Highest Gun to Lowest Gun With Cathode
Tube Dimensions: :
et R S S SR 416.99 + 6.35 mm Voltage Adjusted for Spot Cutoff .............. S 1.6
At mold-match line: Heater:Voltaged . i v S s e 63 V
Diggonal 2o s e ae 513.46 £ 2.00 mm iy §
HOE . . . i e 440.46 + 2.00 mm Sk 8 SESTA BRI U LA R i g
R A e e R (- e Pl PR 341.76 £ 2.00 mm Grid-No.2 CUtfent: . v i trch s i wunies e o 5 A
Minimum Screen Dimensions (Projected): Grid=No: 1 Odtiant . = v n v s ivdiients v siendus 5 NA
Dia@nal ................................. 479.98 mm 6550 K + 9300 K +
Hon;omal ................................ 404.42 mm To Produce White Light of .. .. 7 M.P.C.D. 27 M.P.C.D.
s TSR LT e R R T 303.30 mm {illum. D)
P RO R e N L e g P SR A S e 1184 sqgem 3
. > CIE coordinates:
Bulb Funne! Designation . . .........c....... JEDEC No.J510D TR SRR R e o, 0.313 0.281
Bulb Panel Designation .................. JEDEC No.F513A Y oeeiioiiiiiiiinninn. 0.329 0.311
g Percentage of total anode
Anode Bulb Contact Designation ......... Recessed Small Cavity current supplied by each
Cap {IEC 67-111-2, JEDEC No.J1-21) beam (average
B S I e A s B12- Bt o e e 34 23 %
s JEDRC No-B1 0200 Blw 28 3B %
BRSING DeSignatioN - . - - S i s s e JEDEC No.13G T T S S s R e 38 42 %
Pin Position Alignment ........... Pin No.1 Aligns Approx. with Ratio of cathode currents:
Anode Bulb Contact Red/blue:
% 25 Minimum = s e 1.05 0.50
Operating Position . . =t <vinavwic iy Anode Bulb Contact Up Typteal s e e 1725 - 0.67
Gun Configuration.. ... s vt cvuiae v Horizontal In-Line Redbfaxmum ----------- 1.55 0.0
* green:
WBGHEUADRIDN) s Rs it o el tis ik 129 kg KA 0.75 0.40
BBV o | B G o 0.88 0.56
5 2 Magimam . oo e s 1.05 0.70
Impiosion Protection Blue/green:
T s T e e e Reinforcing Bars and Tension Band Minimum= - cohoio e 0.50 0.60
IVDIcal: i e 0.72 0.83
Maximum ........... 0.80 1.00
Maximum and Minimum Ratings, Raster Centering Displacement,
Absolute-Maximum ValuesP Measured at Center of Screen:
< oo S 7 HOCOMBE v Tl s rs s i hnis s oo e & s e + 8.0 mm
Unless otherwise specified, voitage values are positive with respect :
1o grid No.1. YUV 1| R g e L G S SR e T RS 1+ 8.0 mm
27.5 max. kV
Anbde Voltage . . it S s 90 i R a e
Anode Current, Long-Term Average® ......... 1000 max. UA < ef:tlon aigs
Grid-No.3 (Focusing Electrode) Voltage . ...... 6000 max. V El@ml. ! :
Peak Grid-NO.2 VOIBgE & . var s vnrsan inis 1000 max. V D e
Cathode Voltage: Inductanceat 1 Vrmsand 1 kHz ....... 0.166 £ 5% mH
POSItIVe DISS VAIUG . v v oovvnssivocsnsnies 400 max. V Resistance at 250C ................. 0363+7% 2
Positive operatingcutoffvalue .. .. ........ 200 max. V Peak-to-peak deflection current at
Negative bias value .. .. .......ooovenn... 0 max. V 25 kV edge-to-edge scan, typical . ... ... 118 V
Negative peak Value . ................... 2 max. V Series-connected:
69 7 inductanceat 1 Vrmsand 1kHz ....... 0.664 + 5% ma
d -2 max. Resistanceat 260C ........ ... .. ... 1452+ 7%
Heater Voltage (ACor DCIC ............... 5.7 min. A" Peak-to-peak defiection current at
Heater-Cathode Voltage:© 25 kV, edge-to-edge scan, typical. . . ..... 59 A
Heater negative with respect to cathode: Vertical Deflection Coils, Series-Connected:
During equipment warm-up period Inductanceat 1 Vrmsand TkHz.......... 1.14 5% mH
not exceeding 15seconds ............ 450 max. V Resistance at 259 C, coilsonly . . .. ........ 187+7% £
After equipment warm-up period: Peak-to-peak deflection current at
Eec componentvalue ............ 200 max. V 25 kV, edge-to-edge scan, typical .......... 386 A
BRVEIUR ot Tt o s 200 max. V = = : ? R
Heater positive with respect to cathode: Typécal l?va:st:’ Pincushion Distortion:8 42%
DC component value . .............. 0 max. V Nast e R SRR KT 36%
Paglcvalue. - T e e 200 max. V OFSORIN.: e r > s s cncasororaion :
Typical Design Values Maximum Ratings, Absolute-Maximum Valuesb

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 Undefiected 2
Focused Spot ....... See CUTOFF DESIGN CHART in Figure 2

At cathode voitage of 75 V 165 to 360 V
At cathode voltage of 125V ... 335t0 670V
At cathode voltage of 175 V 51010875 V

Peak Puise Voitage Across Horizontal
Coils at 15,625 Hz for a Maximum Pulse

Diration:of 1218 .. ool isiia i e is 700 max. V
Peak Pulse Voltage Between Horizontal

and Vertical Coils at 15,625 Hz fora

Maximum Pulse Durationof 12 s ........... 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 elec-
trically balanced with respect to the vertical deflection coils.

=alh
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TOP OF YOKE

VERT.
ColL

= %l

Note 1 — 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
3and 7.

Note 3 — For series operation of the horizontal windings, connect
a jumper between terminals 2 and 7.

Note 4 — Terminal 10 has an internal connection — Do Not Use.

Figure 1 — Connection Diagram for Yoke
(As viewed from rear of yoke.)

2  The mating socket assembly with associated circuit board and

mounted components must not weigh more than one-half kilo-
gram. To minimize 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 tarsional 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 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.

AL/187
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The short-term average anode current should be limited by _—-—Tg
circuitry of 1500 microamperes.

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.

For maximum reliability, the series impedance to any chassis
connection in the dc biasing circuit for the heater should 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 grid-No.3 leakage
current.

Typical measured values at a distance 5 times the picture height

in accordance with 1EC Recommendation — Publication 107-1960
— Recommended Methods of Measurement on Receivers for
Television Broadcast Transmissions. 3

HEATER VOLTAGE = 6.3V
ANODE~TO—GRID No.1 VOLTAGE = 25kV
GRID No.3-TO—GRID No.1 VOLTAGE ADJUSTED FOR FOCUS
Y1V} 3
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T
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CATHODE-TO-GRID No.1 VOLTAGE - V
G2LM-4584R1

Figure 2 — Cutoff Design Chart
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BASE
JEDEC No.B12-260
{NOTE 1}

CONTACT

AREA OF
ms

{NOTE 2}

ANODE CONTACY
JEDEC No.J1-21

TRANSPARENT
INSULATING

128.3 MIN,
l COATING

bl = =t % X1 T (NOTE )
: 5 |
i
(

pa

o

31.8 MAX. —J ' \ "\)

X
l : 4 HOLES
“.W‘*i (NOTE 8}

f \ it e 840,46 £ 2.00 |

MOLD--MATCH LINE

e 484,03 MAX. — e e ]

0.0. OF TENSION BAND

465.18

i MAX. ' ot |
s TENSION BAND ki |
i
43413 e i
l f {NOTE §) "'3
3 = S ey O f i
i Y i
: | 29.85R. 1905.18 R. i l
; S | INOTEZ)  (NOTE 7] g L |
oo r sgss . f
MAX ! Ld— 153218 R. ‘ 1 TENSION BAND
SeeE e NGTEN : Yo & CRIMP SEAL
| | Bl R ;
L - e = |
| L 1940.18 R ot 195,25 e | }
i 3380 ! : : |
i (NOTES) : : s lf el 341762 2.00
{ i ¥ | : F62 2.
i ! }1311R. 2691.00 R. . INOTEA) ~ 4 ; MOLD-MATCH |
} 1 (/ | i N i LINE !
} o ¥ i v | |
Lt {
{7 Tymes wsar i z
¥ _.'go.s !
635 _| MAX. \
MAX. A MINIMUM SCREEN
s08 | Y
CLEARANCE FOR Mk DIAGONAL  479.98 -
TENSION BAND CLIP HORIZONTAL 404.42 i
VERTICAL 30330
S eer e e LA B s

SAGITTAL HEIGHTS AT EDGE OF MIN. SCREEN

DIAGONAL 36.70
HORIZONTAL  25.65
VERTICAL 14.17 92LL-5319R1

Dimensions in mm unless otherwise noted Note 4 — X", “Y", and “2' reference points are located on the
Note 1 — Socket for this base should not be rigidly mounted; it outside surface of the faceplate at the intersection of the

shoutd have flexible leads and be allowed to move freely. minimum published screen with the minor, major, and

e % X diagonal axes, respectively.
Note 2 — The drawing shows the size and location of the contact : :
area of the external conductive coating. The actual area Note § — The tolerance of the mounting lug holes will accommodate

of this coating will be greater than that of the contact mounting screws up to 8.5 mm in diameter when positioned
area so as to provide the required capacitance. External on the hole centers.

conductive coating must be connected to chassis with Note 6 — One of four brackets may deviate 2 mm max. from the
multiple contacts. plane of the other three.
Note 3 ~ To clean this area, wipe only with soft, dry, lintless cioth. Note 7 — The radius is to the outside of the glass at the mold-match

tine and is intended to define the shape of the required
cutout for “push-through” cabinet designs.

Figure 3 — Dimensional Outline . Note 8 — Mounting holes for degaussing coifs 24 mm x 2.5 mm.
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s HEATER VOLTAGE =63V
ANODE-TO-GRID No. 1 VOLTAGE =

25KV

&| GRID No. 3-TO—GRID No. 1 VOLTAGE
ADJUSTED FOR FOCUS.

CATHODE ~TO—GRID No. 1 VOLTAGE
(EACH GUN} ADJUSTED TO

. PROVIDE SPOT CUTOFF.
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Figure 4 — Typical Drive Characteristics,
Cathode-Drive Service

Basing Specification JEDEC No.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 11: NC

Pin 12: Cathode of Green Beam
Pin 13: IC {Do Not Use)

Cap: Anode {Grid No.4, Screen, Collector}
C: External Conductive Coating

Figure 5 — Bottom View of Base
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Convergence and Purity - 8. =
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 accom-
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 a six-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

BEAM MAGNETIC
DISPLACEMENT FLUX
DIRECTION LINES

4-POLE FIELD

a b.
921LS-4636R1
Figure 6 — Beam Motion Produced by the Four-Pole
Convergence Magnet

6 - POLE FIELD

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 littie 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 A51-163X 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 good 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 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 will 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 will alsoc com-
sensate 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

~— internal magnetic shield parts and two external 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 accommaodate springs and terminals
for the purpose of fastening them to the tube and/or for
grounding the external coating of the tube.

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 coils should 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
assembilies. Variations in wire size, and turns can be opti-
mized to match the receiver circuit.

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 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-line”” 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 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
* 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

AL/1878/2
Annex CRT

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 disconnected. In this latter case, the internal degauss-
ing circuit 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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PLATE FINISH No.3~-A1S1 C-3}
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SECTION B’ DEGAUSSING COIL
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Figurc 8 — Degaussing Strap (Left-Hand Side)
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DEGAUSSING COIL

~~~- STRAP ASSEMBLY
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FRIT SEAL / SRR \_&:ﬂngms
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T-BAND ANDG BARS S2ULM-4833R1

Dimenisons in mm

Figure 11 — Degaussing Straps Mounted
on an RCA-A51-163X
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92LS-5274

Figure 12 — Recommended Degaussing Circuit

WARNING

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.

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.

RCA|Picture Tube Division|Lancaster, PA 17604|U.S.A.

_21-

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 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 MQ2).

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 1o 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.

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 all safety precautions.
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® Super Arch Mask - Minimizes Thermal Expansion Effects l
= & Contoured-line Screen -- Smooth Curved Phosphor Lines
at Sides of Scrpen -- Ragged Stair-Step Edge Ehnunated
- B HI-LITE MATRIX Line Screen — Minimizes Vertical Ropstpr Suwtwny
incressed Picture Bnghtness Without Sacrifice of Contrast -
s Improved Precision In-Line Electron Gun — Better Focus Performance
& Desigred for a Seif-Convarging ST Yoke System —
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N Lower Deflection Power

C 76965
ACA. I'SVAUP22 is a , 909 negative guard band MATRIX
Frecizion In-Line Color Picture Tube featuring an improv-
ed inline electrongun. It is designed to be
used in conjunctien with a long~core,
rmynrid saddie-toroidal yoke to provide 3 self-converging
deflection system. The new tube also incorporatss a
Swpor Arch Mask which winimizes the offects
of mask doming caused by uncven thermal ex-
passion during tube operalion and a con-
teured-line screen -— the phosphor lines

® Moiré Minimized in 625 TV-Line Systems e

self-converging feature of the precision in-line systam. Good
convergence performance is achieved without the applica-

tion of any dynamic convergence correction and therefore

is independent of scan size, pincushion correction, line-

voltage fluctuation, or circuit changes due to aging. Simple
4-pole and 6-pole peiinanerit-magnet_ devices, similar to devices
used o other RCA Precision In-Line tubes, are recommend-
ee for static convergence and purity adjustments.
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All cathodes to ail other electrodes . TR &yl ) pF
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; Optical: -2 -
Faceplate: Heater-Cathode Voltage:
Light transmission at center {Approx.) ... .. ... ALTR 86% ' Heater negative with respect to cathode:
NlnE S R e R e R M e E i e G S Polished During equipment warm-up period
Screen: not exceeding 15seconds .. ... ... ... , 450 max. V
T R e i S S S N Black O Material After equipment warm-up period:
1-' e DC componentvalue . ... .......-.. 200 max. V
s R e e T £ RS F R Negative Guard Band 200 mex v
Phosphor, rare-earth {Red) sulfide (Blue & green! o P2 Peak velue ... .. cooveacnieerss 2 ¢
Persistence ............. e s Medium-Short Heater positive with respect to cathode: Sy
Berpys, S . .... Verticat Line Trios EC:on:ponent VAR S e vaa . % max' e
Contoursd to Sereen Edge PSRN (e e S U R Coael R Gk -
Spacing between corresponding points
on line trios at center {(Approx.) ... .. 0.026 in {10.66 mm) Typical Design Values
= #echanical: Unless otherwise specified, vohage values are positive with respect
Tube Dimensions: to grid No.1.
Overall tength . .. ... .. 13,763 £ 250 in (348,5& 3 6.35 mm) . For anode voltage of 25 kV
-/ Reference line to 2 : \ 18.8 ¢
; d-No.3 (F lect Vol 0 22 %at
center of face .. ... ... 8013+ 188 in (20363 + 4.78 mm) B o3 Hhocuing SO .
Neck length . ......... - .188 in (14608 4.78 mm
A.:co ;ng:hw A il e n 1 )' Grid-No.2 Voitage for Visual Extinction SEE DEbIEh CHANS
g il F Fos cu
Oipanst +: .t s . 14.500 .+ .093in (368.30 £ 2.36 mmi e oomaicrs b s R g issdd
Hestrontlb s o g USRI N0 1 IO TN & 2 96 menl At cathode voltage of 75V ... .. ... .. 170 to 370V
Vertical lincluding At cathode voltage of 126V ... ..... ... 335 to 670V
~ tension bandchpl ... 9.865 + 093:n (2563.11 + 2.36 mm) At cathode voltage of 175 V ......... 505 to 970 v
Minimum screen dimenssons (projected) : mum Ratio of Cathode Volugea. Hlohm NSO, :
oo 1408 (283.08 mmd 1p Lowest Gun (With grid No2 of gun
¥ T B T S S AR S e U e 8.328 in (211.53 mm} highest cathode voitage adjusted tg . .
Ared v o R it e 90 sq in {581 sq cm} mimvoitsspotcutoff)...........f..A..
Buib Funael Desngnanc{n ...... T g, JEDEC No.J3686 : ;4::”, VM
Buib Pane! I.)::s-qnanoc]} ............ .. . JEDEC No.F387TA Grid-No.3 Current
Buib Contact Uesognat\on ... .... Recessed Smatl Cawity Cap Grid-No.2 Current
' __‘_'fED‘ C_“jﬁ-"_'z?_,’_ Grid-No.1 Current
H H a F ¥ 5
ﬂasf Descgt'mt:ofv ..... .‘\. ............. S JEDT:DZZBJ212:§ : K+ =R
Basing Designation ... .. e e et CaTe L No.13M To ProdoctWhite Lightal - 2.0 . 7M.P.CD. : 9273 UM‘CI P.C.OD.
Pin Pusition Alignment ... h .. ... ... Pin No.11. Aligns Approx. { {thum. D) : .
* with Anode Bulb Contact CIE Coordinates: e
Gun Configuration . i. . .5 i ahrs =7 oninns Horizontal In-Line 5 e Ay e 0313 0.281
WoIgh St ADBrOY:Y - on s et AN O e 12 ib (5.5 kg} > LSRR R ot S 0.329 : 0.311
v A Percentage of total anode
g 3 current supplied by each
Implosion Protection beam (Average):
VDR s o o b e i A e v S e o Tension Band Red s o Lok 34 23 %
‘ Ble T e 28 35 %
& g s ; RS T i) e a0 T LR R e 4
Maximum and Minimum Ratings, Absolute-Maximum Values Ral&'?'"cam e 38 2 %
ATSOLUTE-MAXIMUM RATINGS ARE SPECIFIED FOR RELI- Red/blue:
. .iiTY AND PERFORMANCE PURPOSES. X-RADIATION Minimum .. ......... 1.05 0.50
CHARACTERISTICS SHOULD ALSO BE TAKEN INTO CON- b7 T | e s S T 1.22 0.67
SUCERATION IN THE APPLICATION OF THIS TUBE TYPE. Maximum . ......... 1.55 0.90
<Unless otherwise specified, voltage values are positive with respect Red/green:
Minmum ........... 0.75 0.40
to grid No. ¥,
% i TRl oo e 0.88 0.56
: e M 5 eh e - 0.70
Anode Vohage o e S e e R v EYTL 1| ) B Gt /i i
N A i 20 min. kV Blue/green: f
Anode Current, Long Term Average . . . . 1000 max. KA Minimum . . ... ..... 0.50 0.60
; v PR e 0.72 083
Goid N 3 11 scusing etecteodel Voliage : 7000 max. o : " 0.0 1.00
Peuk L N2 Voltage § SR 1600, mex. v
Cathode Voitage %
Positive bias value . . . S 400 max Vv Raster Centering Displacement,
Positive operating cutoff e zog max. :’, Measured at Center of Screen:
Negative bias walue .. ... ... ... .. max. Movizotital . = S o S e, ¥
Neyative pesk value | . . . 2 X, v N ol A - sbte :g::': &7:ml
6.9 max. v g Disol AR e o ~akivany g w.
Huater Voltage (ACorDCI® . ... ... .. .. { : Center Convergence Displacement in Any
. 5.7 min. V Diraction of the Blue and Red Beams ......... 0.21 in (5.3 mm)

Center Convergence Displacement in Any
Dirsction Between Green Beam and
Converged Blue and Red Beams ........... 0.075in (1.9 mm)




Maxirium Required Correction for Register®
{Including effect of earth’s magnetic tigld
when using recommended components) as
Measured at the Canter of the Scraen in

the Horzontal Direction .. . ... Lo Y 0,004 in {0.10 mm) max.

Limiting Circuit Values
High-Voitage Circuits:

Grid-No.3 circuit resistance .. .. ........ 30 max. MQ
2. Low-Voitage Crrcuits:

Effective grid-No.1-to-cathode

GireuitassIstantlsr T e e el 0.75 max. M{2

X-Radiation Characteristics

Meoasured in accordance with the procedure of JEDEC Publication
NG 64D,

A picture tube should not be oparated bevund 13 Absolute-Maxi-
Ratings {(such operstion may shorien wbe fife or have other
wanent adverse effects on its performance).
1 e A-radiation emitsed from this picture tube will not exceed 0.5
mR/h for anode voltage and current combinations given by the
isoexposure-rate limit curves as shown in Figure 3, Operation above
tha values shown by the curves may result in failure of the television
receiver 1o comply with the Federal Performance Standard for
Teievision Receivers, Part 1020 of Title 21, Code of Federal Regu-
lations, Subchapter J. Maximum X-radiation as a function of anode
voitage at 300 A anode current is shown by the curves in Figure 4.
X-radiation at a constant anode voltage varies linearly with anode
current.

Fram These Curves Maximum Anode Voltage at
Which the X-Radiation Emitted Will Not € xceed
0.5 mR/h at an Anode Current of 300 yA:

Forentiee tule 0 S AT e e e * 31 kv
For tube tace only . .
WAFINING: i the value (or the tubé face only is used as

design criteria, adequate shielding must be
provided n the receiver for the anode contact
and/or certain portions of the tube funnel and
panel skirt to insure that the X.radiation from
the receiver is attenuated 10 a value equal to or
lower than that specified for the face of the tube.

»{émum Voltage Difference Between Anode and
us Electrode at Which the X-Radiation Emitted
vatNOtExcesd OS5 BN o Ll e e T 32 kv

WARNING: [f tHe voltage vaiue shown above can be excesded in
the receiver, additional attenuation of the X-radiation
- through the tube neck may be required,

*This rating applies only it the anode connector used by the set

‘manuf acturer provides the necessary attenuation 10 reduce the
X-adiation from the anode contact by a factor equivalent to the
difference between the anode button iscexposure-rate himit
curve {Figure 3) and the iscexposure-rate limit curve for the
gatire tube.

The mating socket, including i1s asscciated, physicaily-atieched
hardware and circuitry, must: not weigh more than one pound
{one-half kilogram).

For maximum cathode fife, it is recommended that the heater
supply be regulated. The senes impedance to any chassis con-
nection in the dc biasing circuit for the heater should be be-
tween 100 kilohms and 1 megohm. The surge voltage across the
heater must be limited to 9.5 voits rms.

Register is defined as the reiative position of the beam trios with
respect to the associated phosphor tine trios.

WARNING

X-Radiation

Operation of this color picture tube at abnormal con-
ditions which exceed the 0.6 mR/h isoexposure-rate
curves shown in Figure 3 may produce soft X-rays
which may constitute a health hazard on prolonged
exposure at close range uniess adequate external
shielding is provided. Therefore, precautions must be
exercised during servicing of TV receivers employing
this tube to assure that the anode voltage and other
tube voltages are adjusted to the recommended values
so that the Absolute-Maximum Ratings will not be
exceeded.

This color picture tube incorporates integral X-radia-
tion shielding and must be replaced with a tube of the
same type number or an RCA recommended replace-
ment to assure continued safety.

implosion Protection

This picture tube employs integral implosion pro-
tection and must be replaced with a tube of the same
type number or an RCA 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 in-
clude safeguards 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-voit-
age circuit.

Caution must be exercised during the replacement or
servicing of the picture tube since a residual electrical
charge may be contained on the high-voltage capacitor
formed by the external and internal conductive coat-
ings of the picture tube funnel. To remove any un-
desirable 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 hand-
ling the tube. Discharging the high voltage to isolated
metal parts such as cabinets and control brackets may
produce a shock hazard.

Tube Handling

Picture tubes should be kept in the shipping box or
similar protective container until just prior to installa-
tion. Wear heavy protective cimhmg, including gloves
and safety gogales 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 with extreme care. Do not
strike, scratch or subject the tube to more than mod-
erate pressure. Particular care shouid be taken to pre-
vent damage to the seal area.

- it is the sole respoasibility of the manufacturer of

television receivers and other equipment utilizing

this color picture. tube to provide protective cir-

cuitry and design in the event of failure of this

color picture tubs,

The equipment manufacturer should provide a warn- .

ing label in an appropriate position on the equipment
to advise the servicaman of all safety precautions.

CT6HL, AL/1978/I
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Figure 1 — Cutoff Design Chart
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Basing Specification JEDEC Ne. 1 3M

Pin 1: Grid No.3
Pin 3: Cathode of Blue Gun
Pin 4: 1L
Pin 5: l0*
Pin 8: Heater
P‘m 7: Heater i2
8: Cathode of Red Gun
9: Grid No.1 T
N Pin10: Gnd to.2

Pin 12: thode of Green Gun
Pin 13: 1C (Do Not Use)

Cap: Anode (Grid No.4, Screen, Colhctor) e 7

C: Extarnal Conducnve Coating 92054040 R

(e

The corresponding socknt terminal, 1f presenmt,
~ for this pin ghould be either grounded or remain
unsonnscted and without a spark gap,

Figure 7 — Bottom View of Base —~ JEDEC No, Bll-260

RCA|Picture Tube Division!Lancaster, PA 17604
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m MNeck -42cm Diagoa;l

Precision In-Line Color Picture Tube Assembly
Includes Factory Preset Yoke and Neck Components

L Self-Converging System —
Dynamic Convergence Not Required

s Tinted Phosphor --
Enhanced Color & Contrast

& Precision In-Line Electron Gun Assembly - ® LinefRcrean

Horizontal In-Line, Triple-Beam, Bipotentii

Gun Incorporating Unitized Grids
#® Saddle-Toroidal Yoke -
Low Deflection Power
B [ntegral Tube Components

All Neck Components Included and Preset at
Factory — No Setup Adiustments Renuired

Nohe Pormanchtta A tived to Tube

RCA J20141 isa 900 Color Picture Tube Assembly con-
sisting of a precision in-line color picture tube with a
selectively absorbent (tinted) phosphor
and quick-heat cathodes, a hybrid saddle-
Ltoroidal setf-converging yoke, and a permanent
magnat purity and static convergence device. The picture
tube also incorporates an internal magnetic chicld  The
quick-heat cathode design provides a ypicat warmup time
of 7 8 seconds to produce 50 per cent of stubilized emission
current when operated at nominal heater voltage from a
source impedance of 7 ohm.
The J20141 features inherent self-convergence and inte-
gral tube components which provide optimum performance
without dynamic convergence correction. The yoke and
other neck components are preassembied 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 life with the integral tube-component assembly.

The sadtlie-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 within existing com-
mercial limits without the application 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, line-
voltage fluctuations, or circuit changes through aging.
Simple permanent-magnet devices are used to accomplish

Minimizes Vertical Register Sensitivity
Quick-Heat Cathodes

internal Magnetic Shield

Moire Minimized in 625 TV-Line Systems

Banded-Type Implosion Protection —
For “Push-Through” Cabinet Designs

2 Integral Mounting Lugs

static convergence and purity which are factory preset for
optimum peirformance.

Picture Tube Data
Etectrical:
Heater:
Voltage  niioly LT bR 63 v
CUIORL o s e ey i 700 mA
FocusingMethod i o i se v Electrostatic
Tl b L R SR b N ey e G e T e Bipotential
ConvergenceMethod . ». ... ... .ocuunieennn Magnetic (Preset?
Dellection Methiod - i - o e w s s e i Magneti;
Deflection Angles (Approx.}:
B3 ol ] IR B A R s R S g e T SR 90 deg
Marizontal: il o S S i e S e s 78 deg
\Eh TR T ) B s O B SRR B et N b g 60 deg
Direct Interelectrode Capacitance (Approx.}: %
Grid No.1 to all other electrodes . ........ 114 pF
Grid No 3 to al! other electrodes ... ...... 5.6 pF
Red cathode 10 ali other electrodes . . . ... ... 6.7 pF
Green or blue cathodes to
altotherglectrodes: - e v uia e v 5.5 pF
S 1450 max. oF
Rl R S S 750 min. pF

Capacitance Between Anode and
Metat Hardware (Approx.} .. ..........covn 185. pF

Resistance Between Metal Hardware

and External Conductive Coating ........... 50 min. M$
Optical:
Faceplate:
Light transmission at center {ApProx.) ............. T4 %
LT L R R S e S e e e S R Polished
Screen:
Phosphor, rare-earth (Red} sulfide (Blue & green) . ... .. P22
Type. « « « « Selectively absorbent
U0 T v R RNy S OB B A P R Medium-Short
X T U s A S B o N e e ey e Vertical Line Trios
Spacing between corresponding S
points on line trios (APProx.) . .. ... .cooveu e 0.826 mm

Developmentat-type devices or materials. are intended for

information furnished by RCA is believed to be accurate and

i P M T RIS X TR R ST AR O

engineering evafuation. The type designation and data are

reliable. H , nor ibility is

d by RCA for

Trademarkisi Registered &

subject to change, unless otherwise arranged. No obhgations
are assumed for notice of change or future manufacture of
thase devices or materials.

its use; nor far any infnngaments of patents or other rights of
third parties which may resuit from 115 use. No licenss is
granted by implication or otherwise under any patent or
patent rights of RCA.

Marcals) Registradals)
5

Printed in U.S.A./68-77
420242
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Meachanical: Grid-No.2 Voitage fer Visual

Tube Dimensions: Extinction of ‘Undeflected,

Overalilength .. ......... EERT e 36060 + 6.35 mm Focused Spot . ...... Sege CUTOFF DESIGN CHART in Figure 2
A inolidioiateh Line: g : Atcathode voltageof 75V . ... ........... 165 to 360 V
: At cathode volt ot W2 i e 33510670 V
Blaganal ool nions o 417.20+ 2.36 age - :
H;rgi‘zag:tal .................. 359.00 + 2.36 - m: At cathode voitage of 175 N e S AT e 510t0 975 V
VerticRle - L i s e R T e 280,19+ 2.36 mm Maximum Ratio of Cathode Voitages,
5 3 . - Highest Gun to Lowest Gup With
Minimum Screen Dimen p d): n
' lDia';r:nal r.e.e‘ﬂ. 7 Imeswns .( .To.!.e?t.e. .) ......... 382.30 mm - Cothode Voltage Adjusted tor
TRl oAl 32210 mm Spotarotl /. oot A e e A L e A s e 1.5
3 Nmtical o s e s 241 58 ‘mm-- -Heater Voltage@ o 5y S et S e 63 V
= Area .............. S e e 785 sq tm Gri-ND A Cutrany I e S et + 15 QA

Bulb Funnel Designation . ..., ............. JEDEC No.J415D GrdNG I Chttenl . S e e +5 UA

- Bulb Panel Designation .................. JEDEC No.F417A Gla NG L Catreot o st e o da g oot +5 DA

Anode Bulb Contact Designation ... .... Recessed Small Cavity

Cap {IEC 67-11i-2, JEDEC No.J1-21) fHlum, D. Color
Base Designationd 0 o s o JEDEC No.B12-260 To Produce White Light of¥. . . .. 6550 K+ 8300 K+
Basing Designation .. ...................... JEDEC No.13G : FMACD. - NS
: P x : = ; CIE coordinates:
Pin Position Alignment .......... Pin No.1 Aligns Approx. with L e e S 0.313 0.281
~, Anade Bulb Contact ¥l 0.329 0.311
Dperating Position ... .. ... ... ... Anode Bulb Contact Up Percentage of total anode

Gun Contiguration o .0 s v s e Horizontal In-Line current supplied by each
g beam {Average}:

Weight (ApproX:) -2 5 s iianan s Cheraceeiean 8.5 kg Retl. s s 24 23 o

T e e e Rl T 28 35 %
_ 2 Gfegn ke Koo, 38 42 %

Implosion Protection Ratio of cathode currenys:

R S kg e e Reinforcing Bars and Tension Band Red/blue:

Minimum .......... 1.5 0.50

Typical Gas o i 1:22 0.67

Maximum and Minimum Ratings, Red-"/"a"‘mum ----- e 185 0.90
% i he green:

Abngiuts-Muwdarininy Valuess: Minimum ... ...... 0.75 0.40

Unlqss otherwise specified, veltage values are positive with respect Tpical - o e 0.88 056

to grid No.1. e Maximum . ......... 1.05 0.70

275 max. kV Blue/green:
ARCUVORBOR = ol s S { 20 Taie - KV R B 050 0.60
s {5 | N e S 0.72 0.83

A - A R, i

Gn:d: C;r(':m' 53 ngE'I"erm 3:':98' ;ggg i C Maximom. ..o 0.90 1.00

ricl o.. ocusing Electro oftsge i o max. Roib Lokt aTaearant:

Pesk Brid-No T Voltage . = o0 i svviae 1000 max. V Measured at Center of Screen:

Cathede Voltage: Honizental .. vt i e et e +9.0 mm
Positive biasvalue ..................... 400 max. V NeEtieal o o e R S ik e e N +9.0 mm
Positive operating cutoff value ........... 200 max. V

fsﬁ Negativebaisvalue .. ... ................ 0 max. V
Negative peak value .................... 2 max. V Limiting Circuit Values
d 6.9 max. V High-Voltage Circuits:
Hm WO e I e b { 5.7 min. v Grid-No.3 circuit resistance . ............. 7.5 max. MQ
Heater-Cathode Voltage: Low-Voitage Circuits:
Heater negative with respect to cathode: Effective grid-No.1-to-cathode-
During equipment warm-up period CITCMIT TOSIgaNCE: il it v siw s s 0.75 max. MS2
s not exceeding 15seconds . ........... 450 max. v
After equipment warm-up period:
PDC corr:ponem Valuar s PR ggg max. x Defiection Yoke Data
DAk VBIDE . e R max. R ;
Heater positive with respect to cathode: Electrical:
DC componentvalue . .............. 6 max. V Horizontal Deflection Coils:
PeakovaluR - cad L h e TR 200 max. V Parallel-connected:
inductance at 1 Vrmsand 1 kHz ..... 0,43 £5% mH
: § Banistanca st 260°C 0 U oG 0,52 £7% 2

Typical Design Values Peak-to-peak deflection current at i

Unless otherwise specified, voltage values are positive with respect 25 kV edge-to-edge scan, typical ....... 7.2

to grid No.1. Series-connected:

£ + v inductanceat 1 Vrmsand 1 kHz ....... 1.7+£5% mH

or anode voltage of 25 k Resistance st 289G i s i oss e 2.0+7%

Grid-No.3 {Focusing Electrode} Voltage . ... .. 16.8% 10 20% of Peak-to-peak deflection current at

Anode voltage 25 kV, edge-to-edge scan, typical ... ... 3.6 A
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Vertical Deflection Coils, Parallel-connected:

lnductance at 1 Vemsand 1 kHz . ... ... . 5.0 £5% mH
Resistance at 250 C, coilsonly  ......... .. 950 r7%. S
Peak-to-pesk dsfiection current at
25 kV, edpe-to-sdoe scan, typical .. ........ 2.24 A
Vorticel Deflaction Coils, Series-Connected: 9.8
Inductancsat 1 Vrmsand TkHz ......... 20 £5% mH
Resistancs at 26°C, coilsonly ........... 8,0 +7% §)
Peak-to-pesk deflaction current at
25 kV, edga-to-edge scan, typical .. ........ 1.12 A
Raster Pincushion Distortion:@
Bastiwiat - i b rs s i %
North/south . .. ... .. e %

Maximum Ratings, Absolute-Maximum Valuesb:

Paak Pulse Volitage Across
Horizontai Coils at 15,625 Kz
for a Maximum Pulse Duration

OFI2He s T SR s e 1300 max. V
Peak Puise Voltage Between

Horizontal and Vertical Coils

at 15,625 Hz for a Maximum

Pulse Durationof 12 s . .. .. ... i va 1500 max. Vv

The horizantal and vertical coils or circuits should be interconnected
#0 that the Absolute-Maximum peak pulse voitage between the
horizontal and vertical coils is not exceeded. For series aparation it
is recommended that the horizontal deflection coils be driven siec-
trically balanced with respect to the vertical deflection coils.

S

HORIZ,

! COlL
HORIZ, - ﬂ

D

:} TOPF OF YOKE

e I

VERT.
cotL

VERT.
COtL

]
s & 3 2¢ ; 1*

Mote 1 — For parallel operation of the horizontal windings, connect
iumpers between tarminais 4 and 5 and between tarminals
4' and 51,

Mote 2 — For series operation of the horizontal windings, cennect
a jumper between terminals 4 and 4°

Note 3 -- For paraliel operation of the vertical windings, connect
jumnpers between terminals 1 and 2 and between terminals
1' and 2°',

Note 4 —~ For series operstion of the vertical windings, connect
a jumper between terminals 2 and 2!

Figure 1 — Connection Dijagram for Yoke
{As viewed from rear of yoke).

2 The mating socket, including its associated, physically-attached
hardware and circuitry, must not weigh more than one-half
kitlogram.

b The maximum ratings in the tabulated data are estabiished in
accordance with the following definition of the Absolute-
Maximum Rating System for rating electron devices.

e
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Absolute-Maximum ratings are lirniting values of operating and
environmental conditions applicable to any electron devics of &
specified type as defined by its published data, and shouid not

be exceeded under the worst probable conditions.

The device manufscturar choosss thess valuss to provide accept-
abie servicaability of the devics, teking no responsibility for
equipment variations, environment varistions, and the effects of
changes in operating conditions due to variations in device
characteristics.

The equipment manufacturer should design so that initially end
throughout life no Absolute-Maximurn value for the intended
sarvice is exceeded with any device under the worst probable
operating conditions with respect to supply voltage variation,
equipment component variation, equipmsnt control adjustment,
load variation, signal variation, enviranmental conditions, and
variations in davice characteristics.

The short-term average anods current should be limited by
circuitry of 1500 microamperes.

For maximum cathode life, it is recommended that the heater
supply be regulated. The series impedance to any chassis
connection in the dc biasing circuit for the heater should be
between 100 kilohms and 1 megohm. The surge voitage across
the heater rmust be limited to 8.5 volts rms.

Measured in accordance with IEC Recommendation — Publication
107-1960 — Recommended Meothods of Measurement on
Receivers for Television Broadcast Transmissions.

HEATER VOLTAGE = 6.3V
ANODE-TO-GRID No.1 VOLTAGE = 25 kV
GRID No.2-TO-GRID No.t VOLTAGE ADJUSTED FOR FOCUS

Y T 7 T
} ¥ -t
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e
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o ek
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Figure 2 — Cutoff Design Chart
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COATING o
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BASE

JEDEC No B2 260

— (NOTE 1)

ANODE

- 203 MAX.

358.00 © 2.35

o MOLD MATCH LINE

362.53 MAX

T‘ 385 57 MAX.

l 356 40 INOTE 5) -

0.0 OF TENSION BaND

i INOTES)

!:_'_:_:_— et

i

CONTACT

JEDEC No. 1 2

TRANSPARENT
INSULATING
COATING
(NOTE 3)

SAGITTAL HEIGHTS AY EDGE OF MIN. SCREEN
DIAGONAL 28.60
HORIZONTAL 20.17
VERTICAL "2

© DIAGONAL 38230
HORIZONTAL 322.10
VERTICAL 24158

Dimensions in mm unlgss 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 2 —

i e i |
S 158256 & i
i ! 28508 (NOTE 7
B { INOTE 7) |
! <318 | ;‘ |
I 175499 R i !
| l (NOTE 7 i
1 i i
i : 8la St
ERt oo I S ST A P Do A Bt ., Al el
i | R ! i
| = 158801 B, b 15550 o el | M’:f(lgb
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! i 11.05 R, 7 5 A (NOTE &) { CRIMP SEAL
s i ot | |
) Bt e
= I___‘ 5 ILQ____J___J (3 -
e T
635 | i ’1 MAX. !
MAX. { 331
i T max, R
CLEARANCE FOR ! MINIMUM SCREEN
TENSION BAND CLIP

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 $0 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, lintless cloth.

Figure 3 -~ Dimensional Cutline

TENSION BAND

7800 318 -
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Note 4 — X", Y, and "Z" reference points are located on the
outside surface of the facepiate 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 brackets may deviate 2 mm max. from the

planz of the other three.

Note 7 — The radius is to the outside of the glass at the mold-match
tine and is intended to define the shape of the required

cutout for “push-through’’ cabinet designs.

Note 8 — Mounting hoies for degaussing coils 24 mm x 2.5 mm.
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HEATER VOLTAGE =63V
ANODE~TO~GRID No. 1 VOLTAGE =

28kV :
6| GRID No. 3-TO-GRID No. 1 VOLTAGE E
ADJUSTED FOR FGCUS. :
CATHODE --TO~GRID No. 1 VOLTAGE
(EAGH GUN) ADJUSTED TO
3 PROVIDE SPOT CUTOFF.

© = ZERO — BIAS POINT

=

*
UN — uA

)ODE CURRENT PER G

BEAM MAGNETIC
OISPLACEMENT FLUX
DIRECTION / LINES

REReEuRi N 1 il (Y & R RESRH i ;!
BERasetattis b 15 4 e o e R PR R b O
& N‘ .
10 160 :
VIDEO SIGNAL VOLTAGE PER GUN -V
B2LM-A888R T
Figure 4 — Typical Drive Characteristics,
a

4 -POLE FIELD
Cathode-Drive Service 9215488681

Figure 6 — Beam Motion Produced by the Four-Pole
~s Convergence Magnet

Basing Specification JEDEC Ne.13G

Pin 1: Grid No.3

Pin 3: Cathode of Blue Gun
Bin 4: NC

Pin 5: NC

Pin 6: Heater

Pin 7: Heater

Pin 8: Cathode of Red Gun

Pin 9: Grid No.1

Pin 10: Grid No.2

Pin 11: NC

Pin 12: Cathode of Green Gun

6. POLE FIELD

Pin 13: IC {Do Not Use) a %

Cap: Anode {Grid No.4, Screen, Collector) ! 8205 4556 2L 5488701
CExtrnat Gonauctie Costing Figure 7 — Bezam Motion Produced by the Six-Pole

Figure 5 — Bottom View of Base Convergence Magnet

RCA|Picture Tube DivisionlLanc:;ster, PA 17604|U.S.A.
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[CES/ | plenis Tube LR Color Picture Tube
Division R RRA TR
Deveiopmental Type
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90° Deflection - 29 mm Neck - 51 cm Diagonal
I2recision In-Line Color Picture Tube Asseml?!y
includes Factory Preset Yoke and Neck Components

: a Self-Converging System — ® Tinted Phosphor -—-
Dynamic Convergence Not Required Enhanced Color & Contrast
3 # Precision In-Line Electron Gun Assembly — & Line Screen —
Horizontal In-Ling, Triple-Beam, Bipotentiai Minimizes Vertical Register Sensitivity
Gun incorporating Unitized Grids & Bick Hest Cathodes
® Saddle~Toroidal Yoke - ® [nternal Magnetic Shield
ow Deflection Power s X
o s i & Moiré Minimized in 625 TV-Line Systems
& integral Tube Compenents & Banded-Type Implosion Protection —
N All Neck Components included and Preset at For “Push-Through' Cabinet Designs
Factory — No Setup Adjustments Required 2
]
Yoke Permanently Affixed to Tube Integral Mounting Lugs
RCA 120140 isa 900 Color Picture Tube Assembly con- ~siatic convergence and purity which are factory preset for
sisting of a precision in-line color picture tube with a optimum performance.

sciectively absorbent (tinted) phosphor

: A Picture Tube Data
and quick-heat cathodes , a hybrid

= . Electrical:
saddl e=toroidal self-converging yoke, and a permanent e
- » " % eater: 3
magnet purity and static convergench derce. The picture PR R R R L ST 6.3 v
tube also incorporates an internal magnetic shield. The CUTIERY o e e e 700 mA
qguick-heat cathod: design provides a typical warmup time Pocusibg Memthod = . L s i e Electrostatic
nt 7 5seconds 10 produce 50 per cent of stabilized emission Focus Elns? e s S e aae s ta Bipotential
current when operated at nominal heater voltage from a ConvergenceMethod . ... L. . v iuiviaasnen Magnetic (Presét)
source impedance of 1 chm. Daflection Method. 10 o i s s et s tamak s Magnetic
The J20140 features inherent self-convergence and inte- Defg’?“"“ ';\"9“"5 {Approx.}: 5 &
; : . 1T B e e SR SR R i el s ¢
grfal tube components which provide o.pt«mum performance i sontal o o e SRR et S 78 deg
without dvnamic convergence correction. The yoke and Ve o R R e T T 60 deg
other neck components are preassembled on the tube, Direct Interelectrode Capacitance (Approx.): ;
factory preset for optimum performancel and the Voke 3 Gfld No.1 to all other electrodes . ........ 114 pF
g Y b itiiad h be i th i Th b Grid No.3 to all other electrodes ......... 5.6 pF
sermanently affixed to the tube in that pos:tuqn. e tube Green cathode to ali other electrodes ...... 6.7 pF
assembly can normally be installed by the receiver manu- Red or blue cathode to
facturer or serviceman in the field without any convergence all other electrodes .................... 5.5 PF
- ©Or purity setup operations — saving picture tube installation Capacitance etween Anode and .
. ) External ConductiveCoating .............. 3 5
and setup costs. Reliable and stable convergence, purity, 1300 min. pF

and white uniformity performance are obtained throughout Capacitance Between Anode and

¢ tube life with the integral tube-component assembly. Metal Hardware (APProx.)................. 250 pE
: ¥ ) 3 i ; Resistance Between Metal Hardware 4
The saddle-toroidal yoke in combination with the hori- and External Conductive Coating ........... 50 min. M$)
zontal in-line electron gun provides the precision arrange-
4 % 2 tical:
ment required to achieve inherent self convergence. The Dprs
: : A : Faceplate: ;
field configuration of this yoke and thg ge'omet.ry‘ of the Light Feansivisinn Bt -cvter IABRIOCY . Aot 79.5%
electron beams produce convergence within existing com- ST 2T AR b AR e S R e R O RS T e Polished
mercial limits without the application of dynamic con- Screen:
vergence correction; therefore, dynamic convergence cir- Phosphor, rare-earth (Red) sulfide (Blue & green) ... ... P22
cuitry is not required. Convergence performance is inde- gYPe- + » « o Selectively ahsorbent
3 3 ¢ p e T TE LT T R I e G TR O e Medium-Short
pendent of scan.snze, scar‘x rat.e, pincushion correctfon, line Fae N L e e Verticsi Lina Tride
voltage fluctuations, or circuit changes through aging. Spacing between corresponding ;
Simple permanent-magnet devices are used to accomplish points on line trios (Approx.} . . ......coveuninn. 0.826 mm
- S R N SN T S R R P SO Y T Tty U
Devetopmental-type devices or matenals are intended for Information furnished by RCA 1s believed to be accurate and 5 ; ®
engineering evaluation. The type designation and data are reliable. H 1, fw responsibility is d by RCA for gzt :""“;d( )
sitbject to change, unless otherwise arranged. No obligations its use; nor for any infringements of patents or other rights of Lt e hlin: ol
5 7 { 2 2 f third parties which may result from s use. No license is Printed in US.A./6-77
are assumed for notice of ge or future e granted by implication or otherwise under any patent or : ".' 11)14 5

these dovices or materiais. patent rights of RCA.
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Mechanical: Grid-No.2 Voltage for Visual D
Tube Dimensions: Extinction of Undeflected
erotleongth . T T e e 41692+ 635 mm Facused S_pm ““““ See CUTOFF DESIGN CHART in Figure 2
AL ibld:mateh fine: At cathode voltageof 75V ........... 0o 165 to 360 V
; At cathode voltageof 125V . . ............. 3350670 V
21T Sl e e e . o = S 513.46 + 2.36 mm 10 to 976 V
AP TRORER i ot D b 440.46 + 2.36 mm At cathode voltage of 176V . ......oeveene 51010
Verkieal S Sy e i e R e 341.76 £ 2.36 mm Maximum Ratio of Cathode Voltages,
N : ; % Highest Gun to Lowest Gun With
Minimum Screen Dimensions (Projected): :
EDIMGONAL 3 2 e s e b e e S 47998 mm Cathode Voltage Adjusted for 15
HOTBAtAl e o N e 404.42 mm 7 R el T R e e iR e AN s Sy T R S :
NEICal o o S e e e s 303.30 mm Heater: Vottaged . o os i i e e 63 V
Area ............... IO e N 2 1194 sa cm GrNG I Caant s e e et A K
s Bulb Funnel Designation . ................. JEDEC No.J5100 GG S Bt Ok e e S . +5 A
8ulb Panet Designation . o sl Lo o JEDEC Nc.F513A NGB T PRt e e e S e SRS £ 5 UA
Anode Bulb Contact Designation ....... Recessed Smali Cavity
® Cap (1EC 67-111-2, JEDEC No.J1-21) ilum. D. Color
Base Designation® .. ./ .: ouni i S aaee JEDEC No.B12-260 To Produce White Lightof. ..... 6550 K+ 9300 K+
Bating Designation: e ool il e s it e JEDEC No.13G : 7MP.COD. 27m.P.CO,
= 0 2 2 7 CIE ccordinates:
Pin Position Alignment . ......... Pin No.1 Aligns Approx. with N R A e 0.313 0.281
: Anode Bulb Contact N R e e Ay 0.329 0.311
. Operating Position ............... Anode Bulb Contact Up Percentage of total ancde
£™ Configuration ....... e e e Horizental in-Line current supplied by each
beam {Average}:
b U TABBION) . s e e s S e i 129 kg Rad . et e 34 23 %
B sl s A 28 35 %
: x T e B e e 38 42 %
ImPIosaon Protection Ratio of cathode currents:
B RGeS i e A S, Reinforcing Bars and Tension Bands Red/blue:
: Minimum . ......... 1.05 0.50
b5 D | e AT AR A 1.22 0.67
Maximum and Minimum Ratings, ii dhf; r’;'e':f‘m """"" 1% 099
Absolute-Maximum Valuesb: Minimum .......... 0.75 0.40
Unless otherwise specified, voitage values are positive with respect Aypical v il S 0.88 0.56
to grid No.1. Maximum .......... 1.0 0.70
: Blue/green:
AnddeNaltade s S o R Sl eLh piat. kv YR e 0.50 0.60
20 min. kV :
; : Typical: Sl i AL 0.72 0.83
Anode Current, Long-Term Average® .. ....... 1000 max. MA A SCTRDI t ad m 0.90 1.00
Grid-No.3 (Focusing Electrode) Voltage .. ... .. 6000 max. V Raster Centering Dispiacement,
Peak Grid-No.2Voltage ..............cc... 1000 max. V Measured at Center of Screen:
HoOr2ootal o 7 S S G s N el ks i +105 mm
Cathode Voltage: e L AN SR L ¢ L Re
PO Bl e S AO0- ‘e~ N NVBENIEal - o i e e e e 8 e e A e + 105 mm
Positive operating cutoff value . .......... 200 max. V
Negative baisvalue ..................... 0 max. V
ﬁclegative pealovalue 1o s e 2 max. V Limiting Circuit Values
L Rerv L Sl et 6.9 max. V High-Volitage Circuits:
Lor oftage (AC or DC} { 57 min. V Grid-No.3 circuit resistance .............. 7.5 max. MQ
Heater-Cathode Voitage: Low-Voltage Circuits:
. Heater negative with respect to cathode: Effective grid-No.1-to-cathode-
oo During equipment warm-up period CHCQI  TOBIRBINCE = . T s v Vs o S e e 0.75 max. M2
not exceeding i5seconds . ........... 450 max. v
After equipment warm-up period:
. DC componentvalue ............ 200 max. AV =
Poak VAl 3t s ek e 200 max. V Deflef:tton Yoke Data
Heater positive with respect to cathode: Electrical:
DC componentvalue . .............. 0 max. V Horizontal Deflection Coils:
Peak VRIIE 0 T o e e R 200 max. V Parallel-connected:
Inductance at 1 V. rmsand 1 kHz ..... 0.43+5% mH
Resistance at 269-C. 5 =0 2o e aad 0.52+7% £
Typical Design Values Peak-to-peak deflection current at
Unless otherwise specified, voltage values are positive with respect Serizef:o\;:edgfe-:ﬁedge scan, typical ....... 7.2 A
s puio . Inductanceat 1 Vrmsand 1 kHz . ... ... 1.7 £+5% mH
For anode voitage of 26 kV Resistance at 260 C .. ... .cc.oeiisaes 2,.0x7% K
Grid-No.3 (Focusing Electrode) Voltage ...... 16.8% 1o 20% of Peak-to-peak deflection current at BN
Anode voitage 25 kV, edge-to-edge scan, typical . ...... 3.6 A



AL/1978/1
- Anpnex CRT

Vertical Deflection Coits, Parallel-connected:

“Inductanceat 1 Vrmsand 1 kHz .. ..... D0 +5% mH

Resistance at 25° C, coilsonly . .......... 2,0+ O
Peak-10-peak deflection current at
25 kV, edge-to-edge scan, typical .......... 2,24 A
Vertical Deflection Coils, Series-Connected: >
Inductance at 1 Vrmsand 1 kHz ........ 20 £5% mH
Resistance at 25° C, coilsonly ........... 8.0+7% 2
Peak-to-peak deflection current at
25 kV, edge-to-edge scan, typical . ..., ..... 112 A
Raster Pincushion Distortion:®
East/wist = i A e %
North/south ... ..... A T P Sy %

Maximum Ratings, Absolute-Maximum Valuesb:

Peak Puise Volitage Across

Horizontal Coils at 15,625 Hz

for a Maximum Pulse Duration

a2 o e s R 1500 max. Vv

Peak Pulse Voitage Between
Horizontal and Vertical Coils
N’t 15,625 Hz for a Maximum
Pulse Duration of 12 s ...... N e 1500 max. Vv

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 elec-
trically balsmced with respect to the vertical deflection coils.

2 3 4 5
I ¢ I ®  TOPOF YOKE

HORIZ.
\c:gm. ol VERT.
il -
HORIZ. by
CoiL

> 3
~ . 1 . l
4 Iy 3! "

Note 1 — For paralle! operation of the h&nzonta( windings, connect

. ¢ iumpers between terminals 4 ant 5 and between terminals
g and Bty :

Nate Z — “or series opesasion of the horiz

a jumper between terminals 4 a

t2l windings, connect

3 -

Nate 3 -- For parallel operation of the vertich: windings, connect
jumpers between tesminals 1 and 2 and between terminals
I and- 2t

Nota 4 -~ For series operation of the vertical windings, connect
a jumper between terminals 2 and 20,

Flgure 1 — Connection Diagram for Yoke
{As viewed from rear of yoke).

3 The mating socket, including its associated, physically-attached
hardware and circuitry, must not weigh more than one-half
kilogram.

b The maximurn ratings in the tabulated data are established in
.accordance with the following definition of the Absolute-
‘Maximum Rating System for rating electron devices.

& 1A =

_Absolute-Maximum ratings are limiting values of operating and
entvironmental conditions applicabie 10 any electron device of a
spediiied type as defined by its published data, and should not

be exveeded under the worst probable conditions.

The dev'\ce manufacturer chooses these values to provide accept-
able servicesbility of the device, taking no responsibility for
equupmen(vananons environment variations, and the effects of
changes in aperating 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,
ad variation, signal variation, environmental conditions, and
variations in device characteristics.

The short-term average anode current shouid be limited by
circuitry of 1500 microamperes.

For maximum cathode life, it is recommended that the heater
supply be regulated. The series impedance to any chassis
connection in the dc biasing circuit for the heater should be
between 100 kilohms and 1 megohm, The surge voitage across
the heater must be limited to 8.5 volits rms.

Measured in accordance with 1EC Recommendation — Publication
107-1960 — Recommended Methods of Measurement on
Receivers for Television Broadcast Transmissions.

HEATER VOLTAGE =63V
ANODE~-TO-GRID No.1 VOLTAGE = 25 kV
GRID No.3--TO-GRtD No.1 VOLTAGE ADJUSTED FOR FOCUS
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Figure 2 — Cutoff Design Chart
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" :

ANCDE CONTACY
- JEDEC No.JV -2}

DIAGONAL 38.70
HORIZONTAL 2565
VERTICAL 14.37

Dimensions in mm unless otherwise noted

Note T — 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 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, lintiess cloth.

Figure 3 — Dimensional Outline

QiLsne

Note 4 — “X", “Y", and ‘2" 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 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 8 — Mounting heles for degaussing coils 24 mm x 2.6 mm.




| HEATER VOLTAGE - 63V : e by
ANOgg—{,O—GRIDNo.lVOLTAGE T o = [ R 55
B 128 7 M 5 s mea
6| GRID No. 3-TO-GRID No. 1 VOLTAGE |t : =
ADJUSTED FOR FOCUS. : 25 t
CATHODE ~TO~GRID No. 1 VOLTAGE i t
{EACH GUNj ADJUSTED TO ! FEY e i
PROVIDE SPOT CUTOFF. B M g s
o = 2ERO - BIAS POINT _' : : &
2 o o - G rme e
10k f— > R .
= ui; )i g
< ; ; i S
L - : -3 !)I_,. :
3 e SRES /& L
© == s | 10
& e 25 R & Osn s i
a i 5 £ 5 ¥
] Sff ] i
e 2 2 - - e o i
s RGN AL £ SN R i
< i
: ji. / : 3 &,
& R 4 ;
-t R A . !
i 15
8 ¢ § it
1 E
4 :
4
S e 4
z e
s S0 EA e R e
: 2 5 e §
; Bos s
i : i
80 200 400 600
10 100
VIDEO SIGNAL VOLTAGE PER GUN —~ V
92LM--4688R1T
Figure 4 — Typical Drive Characteristics,
Cathode-Drive Service
~
Basing Specification JEDEC No.13G
Pin 1: Grid No.3
- Pin 3: Cathode of Blue Gun
Pin 4: NC
Mo SiMC
Pin 6: Heater
3
= Pin 7: Heater 2
Pin 8: Cathode of Red Gun a
Pin 9: Grid No.1 )
Pin 10: Grid No.2 s
Pin 11: NC o
Pin 12: Cathode of Green Gun
Pin 13: 1C (Do Not Use)
Cap: Anode (Grid No.4, Screen, Collaector) 8 s g e

C: External Conductive Coating

Figure 5 — Bottom View of Base

RCA.Picmre Tube Division!Lancaster, PA 17604{U.S A.
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MAGNETIC
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DISPLACEMENT FLUX
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Figure 6 — Beam Motion Produced by the Four-Pole
Convergence Magnet

5 5-POLE FIELD b
PSR
Figure 7 — Beam Motion Produced by the Six-Pole
Convergence Magnet
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