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A WARNINGS A

Power-Up Warning

Before: making any serviciryg or westing, make cereain thal
wrut 115e an isnkiriem transformer betweens the AC suooly
and the 40 plug of the video display The chassis and the:
et sind are efirectiy connecied 10 ong side of the AC line,
which could present a shock haszard,

Before rmaking any servicing, ccad all the precaulions on
the CRT and chassis.

X-Ray Radiation Warning

Parts which influence X-rav radiation in the horizonal de
flection and high-volage circnits, the picture iibe, e,
are inwlicated by a st % ) inthe pants list, When repheciiog
these components, use only the 1ype shomm i L parns

Timt.

High Voltage
This video display contains high voliages derived {rom
poweer suptilies capable of detivering ledal quantities of

encrgy. D not attemapr o sovvics the video display until
vou have abserved all peecautions necessary for workig
oo high-volage couinmment

CRT Handl’sg

D> st bursp o soratch the picturs fabe bocause this may
cause the pictare tuby wr implode—resulting n njury.
Shatrer-pecof goggles must be worm when hancling rhe
CR7 Migh vialtape mast e completely discharged before
Lowllingg, Do poe haadle the ZRT by the el

Froduct Safety Notice

For concitued safety, replace safety-critical comxonenes
only with manufacturer-recommended parts. These
parts are identifice by g on the schemtic diagram.

FOM TEPRACETIZIN. PUPPLass, wse Lis sans i ypes v spacifle d
tvpe of wire and cahle; make certsin that you follow the
positioning of the wires (cspecially for the high-voltage
and powecr-supply civcnits), Shock hazard, fire hazard, or
video displey damage may result if vou use altemative
wiTig o1 rosilicdng,

idi
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Specifications

Table 1 Yideo Display Adjusument Controls

Supply MALN PC BOA R
Voltam: LUB-132 VAl Werteal Tlold Contral, wR3N
Frequency SO-04) F L Yerdeal Size Control, R30S

NOTE

apply wpply valtage thomgh an sokarino
transforrer whith 1 Amp. minimom capabilicy:

High Voltage (EHT)

24,4 + LIS K¥ a1 U A Beam,
228 £ 0.3 EYV a1 0.75 mA Beamn

Nute: Condiion for above is et line voltage
couals 120V

Harizonal Hold Goneeod, w151
Yerleal Shift Comtrod, WRI0L

Horizontal Certesing Adjustment Jumpet
(3 peositions)

Hodzoan) =it Controf, YR352

fereen Tonwol (Fart of HY. Unor), T352
Frwass Coneal (Part of HY. Undt), 1532
Horleontal Siac Codl, [532

Rizok Level Contenl, YRI01

Yertical Damping Conrol, YR302

AECK B BOARD
Yigeo Drive Conerols: Red (VR4 ], Green
{FRAZY

CRT Cur-off Conirols: Red (YR403), Green
{wItit 1y, Bloe (T405)

Control Adjustments

NUTE

Horizontal v, Vervical: Some madels have the
picture tbe mounted vertically eather than
horizontally. That is, the pleture tabe is
mounTech 10 ohe frasise suct deae die b, oi-
mensior. of the mbe s up and down. Other
than the physicel ordenlation of the picture
b, there is w0 eloctrical difference Delwocn
these models and their horizonah couneet-
parts. The verdcal circuits produce and con-
trol deflecrion along the short dimension of
the tube in all models,

The horizonta clrcuits produce and control
deflecrion along the long dimension of the
tube in afl models, Therefore, wherever ' ver-
ical™ appears in this manudl or on the video
display, the word refers to the séorf dimen-

wloory ool el r_\i;:n_lr'n by wrhereger himkiroan-
tal” appears, that word refers o the fong
dimner:sion of the pictune tube,

1.0 Black Level Control

‘T'his conueol has been ser ar the factory 10 140 VI (s
Figmare: 107 arv] showld nwol need Aurher attention How
ever, when 3 game is connected o the video display, vou
mane heonre poglightly adjust the gorcen oonteal o chtaie
the proper black level (the black poction of the picture
just cxtinguished).

2.0 Vertical Size (Hcight)

The Jocaton of this conteol is shown in Figure 1, 1 nee.
essary, adjust Uis comuol sEowly until the piciare or test
parten has che correct verredl pooaortons,

NOTE

This adjustment interucts with the worecsl
damping adjustment described in the secton
bebow. You may have to readiust the vertics)]
give after pdjusting the vertical damping oon-
el
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3.0 Vertical Damping

You wiil have o adjust this conrrol only it the video dis-
plav is being used with a game in which the top several
raster lines are visible on the scroen, Adjust the vertical
damping control for uniform spacing of tlie wp raster
lines.

4,0 Circuit Protcction

& 4.0 Amp pigtail fuse is mownted on the Main Toard. This
fuse protects the posret Gutpait circait,

£ 0 Eorue

Scljust the focus control, located o the high-voltage unit
(T332}, for maxinum overall dofinition und fine picture
detall.

6.0 Horizontal Hold Control, VR351

¥ou should allow a warm-up period of at least frve min-
utes before aligning the video dlispaay, With the display
being deiven from the game sgoal, short TPOOL i TP L
Adjust VRIS (sen Figure 1huntil the picture stops slidirg
horizontally. B2move the short.

GRH
CR{VE

[NNEEW AN 4 3
GRN CUTOFF

7.0 Horizontal Video Positdon

1£ the videq s off cemter on the rasrer, you can COmpEnyte
somewhae by adjusting this control.

8.0 Vertical Raster Position

If the vided is off center vertically, vou can compensdte
spmmewlial by tuing the vertical raster position contrl.

9.0 Horizontal Rasqer Position

If the viden is off contey howizontally, you can compensate
somewhat by moving rthe horizontal raster position ad-

juFiiL junpay L s e r peaitioen SIE'T war LY

10.0 Horivontal Width

‘The herzoaral width cail i adjusted wicth a4 hexapoonul
g ool Adjuse this conerol slomdy, if necessary, until
the picture or test pattara bas the correct horizontal peo-
PITLIONS,

RED
DRIVE

mLYe CLWFF\

NeD M aTEL
HEG ¥V STHC

NOTE?
WHEN USING COM~

GND POSITE SYNC USE HERIZ
FOL H SYNDC HORIZOINTAL SYNE WIGTH
PDE ¥ SYNEC INPUTS. 4118
X
Gl’ﬂ'\._‘
ALy
n““‘" HARIZ HOLD
b
RED BLK LEVEL
™
A " FOLUS
TPaQH
L
R
, r . T T b ]
HORIZ  VERT VERT YERT VERT HORIZ ECREEM

CENTERING SIZE HOLD QAMPING RASTER RASTER

FO%.  SHIFT

Figure 1 Tnput Connectors and Controls
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o ANCDE CONTALT

G-POLE CONVERGEARL MAGNETS CONVERGENCE
L.— 4-POLE CONVERGENCE MAGNETS « el oLt

- PURITY CEMTERING MAGNETE i
e DEFLECTICN YOIKE
- - RUBREN WEDGE

Figure 6 Location of Color Pyrity and Convergence Controls

TEMEGRARILY INSTALLED
WEDGE

e Zoa
P2 TN,

RUBEER
™~ . - WEDGE
I
1
CRT
NECK DEFLECTION
TOKE

Figure 7 Proper Positivning of Rubber Wedges Under Deflection Yoke




Wl doer Mosdel 19K4914 1isplay

Servicing Adjustments

NOTE

Afrer replacing any parts inthe CRT assembly,
you must make all five acjustments deseribed
in this section, Bofore makdng these adjust
wenes, apply o snimbile poweer source Lo 1N
v:deo display theough 4n isolation frans-
former Then apply o suitable signal saurce to
the Main PCE through PLOL and P2DZ.

1.0 Degaussing

Sunrary: enagnetes the shados mask and

all surrounding metal parts with un egternal

degmissng coil.
Al viden displavs are equIpped With aULOMALC deguss-
ing codls (L7010 that demagnetize the piclure b vvery
timne the video displiy is earned on atter being off tor a
midedrmarm of five miciics. SEould any pate of the chassis
become tagnetized. you will have to degauss the aflfected
area with x mnnal degaussing coil, Miovee the coil sloely
over the screen and sver dll surtounding metal fores
Then slowly withdraw e ol foc 2 distanes o 8§ fect
bobore mznung of (e coil.

2.0 Color Purity
Semmary: Adjvsr the parity wageeis and the
yike positon to produce an overall urnfarm
color,

NOTE
Purity and swtic convergence sdjusinents
will inweract, The video disslay st have
Peen operanng 15 minues bofore youl $7art
this prncecure.

2.1 For best resule, we rocommend that the pumity ad-
justment be made afier e viden display is placed
irt 15 fimal leeation, 1IF the display must be moved,
make this adjustrmens: with i Faging east of west.

2.2 Set the converger assembly on the CRT neck with
the conterine of the purity adjustment Magner over
the gap between prids na, $and 4 (see Figures 2 and
&)

Malre cerrain Fhar the magnetic ing pairs arc in theit
correct positions before starting this procedure,
s produces a zero-comection condition on the
CRT hean and helps you make adjustmeris.

i
W

AR
WIE'W

REALR
YIEW

""""" TGAP
(GRIDS HO. X AMD 41

-]

o

5

|

T, T
W

&ﬂ“! :

l‘l ’ﬂ’ |

L |

I :

PURTY ADJ.

— MERS OLWE ADd.
REDY BLUE
CH GREEN ADw.

COMCEMTRIC
D/ REC/BLUE
Reetin oLk CONYERGER ASSY.

o SHOWH IM TERQ
10 TELECR CORRECTION POSITIGN,

FURITY

SURITY
-« 3 o'eLoCk

3 0"CLOCH
IMUIY WL AL
TaB ROTATION

Figure 2 Convergence and Purity Adjustments

2.4 Malke coeredin than ihe verreal raster pasition control
is aL the center of (rs rotation.

F 5 Rremenee the REWR slpnal from the video dispkay,

246 Tum Lthe green cundf control (WE404) on the Neck
Eoard lly clockwise (see Figune 3,

2.7 Turo the rhe red and Blue cuteff conirols (VR4O3
and VR405) fully counterclockwise,

2.8  Pull the deflection yoke backward =0 that a green
DEIT AFIFHEANS CI4UIE SUIEELL (A TIAULE ).

35 Decreuse the horizontal width of the raster, if nec-
casary, o see the dght and lefe odges of the aster,

[
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211

2.4z
2.13

214

2.15

216

217

30

31

=L Llel)

wAR402

REQ
CUTOFF

BLLUE
CUTRFF

GREEN
CUTOFF

Figure 3 Meck Board—Component Side
(With Horirontally Mounted CHI')

1
Mo the g purity rmagnets with ceopes 1o each
other to cener the raster horzontally socae screen
aned the green belt on the raster hordeoioally.
Gradually push the ceflection yoka: Jorward; fix it
ar the phice whons the green s2oocn DEComes uni-
form throughou
LD LEeE w00 i cdiie wvnrulae Cunafious than
cach color is unifoer.

Ifany colar is mex vnilirm, readjust i, moving the
ULy agnets sighrhy.

Turn all three cutofl controls Qlly eoumerclock-
wise. Slowly turn the red cutoff control vy o clock-
Wt Liiul 3 105 rasteT 15 Jusl Darcly VISt

Slowly tm up the green andd blue cutoff controls
s0 that their associated colors, mixed with the red,
result in g white or grey s

Make certain thal the whitc or grey color isuniform
throughout the screern,

Iosert 4 wedge temporanly 23 shown in Figure 4
adjust the angle of the deflection wke.

Static Convergence

Surnrery: Converge red and blue on green io

the ceruet of the scroen.
Cinuedt 4 crosshatch signal or grid pattom o the
vigheo disnlay

3.4

3.5

A pair of 4-00le convergeno: magnets is provided 1o
converge the blue and rec heams (see Higure 6),
When the pole opens to the left and right 43 sym-
metecally, the meagnetic field 1s maximized. Ked aned
blue beames move to the left and right (see Figure 5.
Vary the angle belween the tabs o adjust the con-
vergencs of rec and Blue veortical lines.

& KODI0E DO 4-pole Conver Sones wap ok Lales am o paai

1o adjust the convergenee of the red and blue hori
2ondal lires,

A pair of G-pule convergenee magrets is provided to
converge the mageisa ieed + Bblue) o the green
bearns {see Figure &) When the pole opens wthe left
and right 307 symoetricolly the magnearic Bzld ic
maximized 2ed wd blee beams borh move to the
left znd rigbic e Figare 5). Vary the opening angle
10 adjust the ronvergence of magents 1o green ver-
tica! (s

Batac= hoth Gpale converpence magnet tabs 35 a pair
sewaartpoat the ramvergenos of rragenta o zreen hord-
sameal Hoes,

GRFEN BELT

Figure 4 Yidco Image for Color
Purity Adjustment
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GREEW GUN 15 “HE CENTER GUN,
CONYERGE THE REQ AND BLUE,
THEH (OWYERGE ME[D QWG BLUE OM GAEEN.

VERTICAL 4-POLE
CONYERGENCE  |MAGNETS
BLUE A RED

—t—
—_—

- O

SLIDE MAGHETIC Ridhg

HORIFONTAL A-POLE T,
CONVERGEMCE |MAGHETS
BLUE 8 RED
33
\\ (ON— 7
ROTATE BOTH MAGHE T #MGS TOGETHER
VERTICAL &-POLE "y
COMVERGENGE |MAGNETS
BLUE & RED 0N
oM GREEN

+

485 TOWARD GRAWAY FROM E4CH OTHER)

' HORIZONTAL £-woLg
CUMVEHGENLE  |rasuinsT3a
BLUE 8 RED
ON LREEN
»z

RCTATE BOTH MAGMETIC RIMGS TOGETHER

l GRH
"""" Feeoriis

\_

REPEAT 3.2 8 35 |F 4LL LIMES ANE NOT CONVERGED AT CENTER

Figure 5 Adjusiment of Red and Blue Beams During Static Convergence

4.0 Dynamic Convergence

44

Sutmimary: Cotverge red and blue ar the edges

of the sereen.
Fooud a wromaliale T il am gonin] praiicnn i the vivchos
display.
Temporanly insert a mbher wedge as shown o Fig-
ure 7,
Tilt the angle of the yoke up and down to adjust the
crossover of both vertical and horizontal red and
DIGE LINECS. SCC FIGUIE & {3 ANl (1)
Tilt the angle of the voke sideweays to adjust the par-
allel convergenee of borh horizonkal aoed vertical

4.0

lives ar the edges of the screen. See Figare 9 {a) and
(b}

Aftcr you have positiond the yolic. inacrt three more
rubber wedges in the positions shown in Figure 7.
T MO [urce e permancl wedges in: insert the
wedges until they just make contace with the yoke.

PFix the three permancnr mibber wedges with chio-
roprene mbher adhesive.

ANET Wi dalssve Dan died cowugls e T e
wedges In place, carefully romocve the emporarily
installed wedge.



5.0 White Balance

Summary: Sof the grey and white beightthiess

teacking.

To adjust the white balance of the viden display, you will
necd an oscilloscope with o DC-ooupled mode in the ver-
tical amplifier,

Rofor o Ciguee 1 and 3 while doing the follomring adjua-
ments in subdued Laht atter degaussing and setting the
purity of the CRT.

S
5.2

iy
L

5.4

Ground the Hix'B video inpnts.

et the red and green drive controls, VR4OT ang
VR40Z, to approximaely 30% of Ay clockwise
ForEn i,

Set the soreen and RAGH cutaff conirols o thedt
mimitnum {fully coumtlerclockwise) positions,
Connecr the test equipment o the coliector of a

videa output rransistons (407, Q403 and Q403)
onthe CRT neck POR ar TR47R, TP47G, and TP47H

BB K
¥
\l!!
1!
R — /) ]
e ¢
B R
3 RGBS
CRT SCREEN fo)
RG B
B R
G G
R B
BER
CRT SCREER b

Wi L5 Cranediner Mode] 19BN 4 Thispakay

(see Figure 51 Determine which color has the Low-
est black-level volape. This is the lead color guan.

5.5 Adjust the black kevel cortrol (VR201) of the lead
color gun to obtain the waveform showm in Figure
10.

5.6  Elowty turn the ccraen contenl cloclenlze parl! the
raster is jnst visible.

5.7 Adjust the screen control counterclockwise until
the raster is just extingruisiod.

58 Connect 1 1.5 VI2© sowce o the RAG/E inpurs.
Then adjust the three cutoff controis for best grey
nrifaring ’

59 Comnect 3 30 VDO sourge to the KAGH inputs,
Then adjust the BAG drive controls, i necessary, for
Best nouten white (75009 K).

510 Bepear steps 5.8 aned 5.9 untl you obtain good
craciting of white balance.

UPPER

CRT ]
ZonER
INSERT RUBBER WEDGE

FROM UPPER SIGE

UFFER

CRT

e

UNDER

INSERT RUBBER WEDGE

FROM LOWER SI|DE

Figurc 8 Adjuystment of Red and Blue Beams Duriog Drynamic Conyergence

b |



Wells-€ardrer Mode T9E£9014 Displiy

Parts List

“Lhes eroahor COoncaing ciiouiis dnd Lumpum:lfus Inchadledt specificalby
for safety purposes. The ren symbols described belows are wsed in
the parts list to mark components that you shonld replace only with
CXACL factory replacemcnt pares. |sing substitute parts may create a
shock, fire, radiaden or other hazard, Only qualificd personnel
showld parform servce.

o tndicares parts that influence X-ray radiation in the horizontal
deflecrion and high-voltage ¢ircuits, the picture tube, et

A indicawes safely ritical parts

Description

Main Board
Reicr. Wellsfzardoer Refer, Yrlls-Gardner
Na. Part No. Dercription No. Part No.
Reatsturs X234 F4UK2EI0-G5 1
E201 HREASO0 095 1 kL, + 5%, 4 W Carwxn Bi3E ZA0XZAZ0-044
R202 FANN 2D BEL, L5%, % W Carson B2 Rl D4
R20% ARG 405 DR, = 5%, % W Carbin R237 AAOKIATL 44
R204 HAXGC-4ET IO £3%, % W Cabon [TRETT] A4UNZAT 9%
R205 20AXGT0-421 2T+ A%, 0 W {arhon
) E23% FEONZATT DA
B2 ZREAHINSAN RO0IIY 15U, W Carban 20 JHIKFST1034
RZa? MIONZEZLDAG AU, N2,k N, Larbon R30] ZOAKGA-T08
H20# LOFRETNETA 3OO, A% W Carben A2 AHNGSO0-R65
Raaon R Bs W) 22041, 5%, 1% W Carbon
R210 2UAETO0 540 G, LS, WOW Calan RA03 SO3XGS0 BHG
R2tl 340222954 2808 9%, W W, Carlum
RI14 A0AROANIST 1K, 1 5%, % W Carbon Haid HERXA0-T 4
R215 FOIKOS 126 W00 1, £ 5%, W w o
LAroon B3 204 XGS00-842
RilG BOANEE00 BT ChEL 5%, WOW Carbon
E217 205AENLLA0S LW, + 5%, W W Carbon RE06 ZOAXEN0A-20]
; _ RiG7 HIZEARMB25
RiL% 2L sXGEMG.645 1 kY +5%, % W% Caron
RAw 2R XE- 126 100 EE, +5%, W W R30E 20AKESO0-DES
Carbon
K220 LKHXGSUU"MS 1 kﬂ, + 545, WOW Carlom R340 AN ESHITIER
R2Z1 SLAGIH-2US MKV, £+ 3%, W W Catbon R3l. 203XM0 14 Fow
R2Z: 203X65N-Ta? 330 +9%, 4 W Carbon R51 NI4T
R224 207G 1041, + 5%, % W Cachor 215 W152T-525
R225 208500 | 65 100 +3%, 4 W Carbon Ral4 TOAXGA00-48]
R226 2OIAGIO0-160 W00 +5%, & W Carbon
R227 20501044 47 k), £ 5%, W W Catban R31% 20306500165
R224 A40N2152-0%4 L3k, L 5%, W W R317 AR TOHLAAT
Carfon LR 203X6500-584
R3S Z03EASG-045
R220 203XATO0-421 2706 + 5%, ¥ W Curbpn BA2) 25 X6501 002
R230 ZINAS00-303 AZkD +5%, % W
Composiie R3Z1 263X6501-224
R231 ZNAKOSO0-3G35 B2l +£5%, W W
) Composite K322 203KGS00-386
R232 203 XER00-H54 B2EG —5% B W R3s1 A4 T RS 0T
Compaosiee R3S2 2RHES0THS
R233 A40K2221.934 2EHY, £5%, W W Carbon
R3S F40M2472 03

B2 1} + 5%, 14 W Carben
BRI | 3%, % W Carhon
B0 35%, ¥ W Carhon
4708, +£59%, 4 Y Carbon
4700, 5%, % W, Carbon

4700, +5%, % W Cartban
4700 + A0 W W L ek
70D 3%, % W Carbon
HARL 5% W W
Carbrm

BUkE 5%, %W
Larbon

22D 3%, oW
Carkwnsn

GEKD +5%, & W
Carkin

TLER 2%, W W Carbon
56k £5%, 4 W
Carbon

I2EKO, 1 5%, W W Cartbon

204, 457, L4 W Carim
33 5%, | W Catbon
STKR, £ 5%, 1 W Mend
Oxlde

4708, + 5%, TW Carbon
2201k 5%, W W Carbon

1040, + 3%, W W Catbon
EID, 5%, % 9 Carbon
5001, +5%, % W Cabon
T2 +5%, W W Carban
5kt +5%. % W Carbon

2TOKD, +5%, & W

Carhom

0k}, 4 5%, W W Carbon

1@ LY, oL 8%, M W, Codeon

RN L o

Carhon

A7 K, +5%, W W, Carbon
Ceweeiengead o neat puge

o
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Main Board Continued

ReFer. Wells-Cardner Refer. Wells Sardner
Mo. Part No. Description Ne Fart MNo. Descripthon
RA54 F40H2332 034 AAKD, 15, W W R0l A ow 20041525058 3AR L5, 10 W Wire
Carban Wound
R355 205X0205.1473 G4 kL, + 5%, 3 W Mol R701 IUHF022-632 220 +5%, 2% Moad
Oxide Cixide
RAs8 I4HFOEI-054 Bk, + 5%, Y% W Cardxn R72 203KO200-441 22D 5%, % W Cabon
R3a0 ZOARER00-561 4708, + %%, W@ W Carbon VR201 24X 20TO-0T2 2 B Semi-Frxe
R3onl 2OANGIGE-380 10%E, + 5%, W W Carbon YR} 204X ZN7-05S 5 KB Semi-Fixed
Ra02 205X 4645 18K +£95%, 1 W bMetal YR30 204K 2070084 5 ka8 Semi-Fixed
Crice VRMNA 204X2NHGES S0 O-B Seml-Fived
B353 204X 1450.516 10kl - 5%, 9 W Maal YRI5 200007 2 Ki+-B Scroi-Fixed
) Oicks YE452 X2 E 10 Ki)-B Semi Fised
:51 203 XG500-2464 22D L5, MW Curben
R3ns AS0X21R5-934 18 KL, +5%, ¥ W Carbon Capacitors
R3&? 203 XEW0-AHG Terkefl, + 5%, & % Carbun 20 S0 X711 4054 UK wB 160 W, Blectrolytic
C202 2RE 200004 320 pE 90 Y, Coranic
RIGE IRXSa2-185 R0 KL, £ 5%, % W T2 HAX TR 0 nE S0 Ceramic
Compozine C204 B2OAXT200-043 230 pE 500V, Cotamic
R3an B0 MEE2-4 0 BEO LD, +5%, % W C205 203X0O014-076 470 B 16 W Fiectrolvtic
Codrasite
R370 3402223934 23], £ 5%, % W Carban C20is 203XI1RID 149 0.1 wF, 123 V. Mvac
R371 203X00 4 SH4 L kA, » 5%, 1 W Metal T A% 100 132 ¢F 100 W, Mytar
COxdde A0 203001 4-065 330 pF, SO Ectrolyric
R3T2 20 X0 1 D4-B09 12k, 1 5%, 2 W Metal L2 ZOSX IO 565 AJ22 pF 50 W, Mylar
Cixide CH03 ZOBHOOZO-037 2.2 pF, 30, Elecuialylic
R3TS 0FXM014-T24  , A.9kR, 5%, 1 W Crden C304 2031600 5680 LM pF, S0 Y, Mylar
RATE IRED -0 ITOO. ~ S 2 e CA06 20ANOA E20L2 2.} »F 6%, Tamcainm
Ldde AT AOANTHMISAG ChikAd pE S00Y, Mylar
R377 203XA500.447 1500], £5%, % W <arbon L 203X0025-103 2.2 uF, 50 W, Electralytic
R37& 2033 NS HH0 WKL £ 5% % U Carbon Cag 203X TN CLIKGA b, 100D Y
R379 2ATES0886 (0K, £ 5%, W W Carbon Polypropirlens
R380 204 RAS00-RS5 AIKD, 4%, 4 W C31¢ 2030620086 ] 10 gk, 10K ¥, Elestrol vtic
Carhois Cill 203N0041- 162 4.7 pF, 160 ¥, Elecrrobytie
R3R1 IO TG PN a1 W Merd CAT FRNTIN-IES 3% R P00
Codde Palypropvlene
RiH3 203 EA0N 4-347 T, £ 5%, 1 W Mewl 315 2005 KOWHH0GH LY uF, 160 ¥, Flertrolytic
Crxicke Cilg 203K 1201006 ChaFd bl 200 Y,
R84 NG LU G KD + 5%, W W iurhon Pabrpropylene
R385 F40N21225i24 T2RD, +5%, 5 W
Carbaon 315 POATOGI0 I3 1 wE 50Y, Elecrolvic
CA51 A0IFOHO2-EEI 1 xF 50 %, Blecreolvic
ARG LARKETRAAAL 1R I & 5. W henal g AOEAHAG Gk S AT B 28 W Blerkrodyrio
Creiele €333 ZOAXL L0015 Q.O082 wF, 50 Y,
RIS FE0K4232-633 2208, £5%, 1 W Mol Pulwstyrene
Chxile CA5d 203X S-04% 47 uF, 2% ¥, Elecrrolvric
R39] BRI 5 2.2k, -%%, 1 W, seral
Orvicle C33% 2052 LO00-36 1. 0UGE gk SU v Mylar
R394 SRALETHALH BHIETL . 5%, 5 W (4543 ZUBHT 10207 [.0047 pF 30 W, Mylar
Wircwourd L% 202 EBOGE-400 103 pF, 500 ¥, Ceramic
RS0 03 ASIMLEGEA En, o &% 3 Waladhen TR Pl I TS 3 poF, SE0 AL eramic
341 202X705C-483 0 uF 500 W, Ceratriic
R503 ATXEH OO THr L, - 5%, 25 W,
Wrirewrund a2 2H2XT2003-0432 CHAN pF, 30 %, Oeramig
RS04 20090 4-2C7 AT £5%. [ W Metal Cab3 a * 203X1270-911 7MW pE, L5 kY,
Oimiche Polypropylens
R505 200XA501-209 ZINKD t5%, bW 355 005360040 0.3 uF 200 Y,
{arhen Mdvprepyiene
- AN A28 105 FETY, 4 B B WY Wiira L e IANLHO10 O2E T pky 330 Llectroletic
Mool (367 HHROOS-162 & pF 500 Y, Ceramic
w07 203N5602-185 ORI, £3%, W

Iir

Conmnramite

ot irnedf DR et Deae




Wells-Cardoer Model [PKa3 4 Display

Wl s Gt e

Relver, Rells-Gardocr Refer,
No. Part No. Description N Fart No. Descripdon
A ZPXI100-858 1 ouF 0% rins) X181 523 Trangistor SFM),
Cags 200% | 2074057 DT uF, 1040 Y, 28C1815GR
Polypropylen: CHAFT ZO0RALAL SIS Transistor (NP,
a7z AWM THT- 125 €1 pfF, 100 %, ZRCIHISGR
HFrlrnromylen:
e ¥ 20FHG02M2L 1 F. 30 ¥, Licctoolstic Q20s 2003181523 Transistor (NPHY,
RN H2RXT200 0BT 4AIE, 500 ¥, Ceramic 25C1315GR
Q20 HHXALBL-523 Transisod {MPM),
Canl BOXDLA- NN A0 pF, 5KY, Coramic AHLLBL90R
501 A 203X1B10-140 0.1 uF 123V, Mylar Q214 JOOXATAL-SEY Transistor {MPN),
L5002 P Ve N 1500 pli 500 Y, Ceramic 25C1815GR
L5063 & & 02XTRIOI1A 20 pF 123 Y, Cerarmae {30k 200XKLVR-504 Translstor {(MPM),
Fal =171 A = ETYTRINCNA FIANOH 1725 Y Ceraimic 25C1815GR
Q02 200X5287306 Transistor (WP,
505 2OAXKOEIN-07E S0 wF, 2060 Electralyric 28C20TALBGLE
504 2OIXO040-054 22 pF 16 v, Flesonlvtic
C507 203X0041-0%7 47 pF L&Y, Electeabyric QA0 AHCR207-ME Transister (NP,
CHA 203X K147 042 LO0K) B 29 W, Rlectrolytic AN2DTALBGLZ
cro2 203K 002 3000 10 pli 106G W, Electoolyic 351 INKF248-217 Trangiscor [MPN),
CTo3 ZOZNTOH0 L LK) pF, S48 ¥, Coamic JSCI4RIBK
£ gd HAXO17E-001 Transistor [EN), 28DET0
Semlconduclors F AR HEX0040 013 Dicde, dener, 30V, £ 5%,
LX20h IOINADLD 159 Thieale, 152070-27 e W
(BEO TS 0L Drisnle, 152070 27 vDAoL BEXOL4E0-0F1 Diode, Zener 24 %, £ 3%,
Dz05 MILXKA T T T Paicnde, 1520 70-27 L W
D206 QT2 %5 Dl 1520705-27
D207 HNXK2G]0 59 Toule, I5A000 27 TCA0L 2002 R-033 Srwcgeared Clroult, FHA
; 11423
Lo FO1M L1 160 Vil IWHAT 70D TESt A A HAXO TOnL Trtegearsd Clrevlr, STR3B(
DA ILK20D 159 P, 152075007
302 HILKENI0 15 ode, I82070- 27 Transformers and Codls
DaG3 HLH2010-150 Do, 8207027 Li3i " DATBIE-BZ Hozzomial Size Coil
T334 201X 240005 Lriced /i3 Ly L353 DALZESTN01 Linzarity Coil
L™ GL 1 XEWES-(H05 Dogaussing Coil
D305 201100 Dickde, RH-1Y T3s: 20231 A00a0 Hosizonial Drive
DE0G POLKMIN 150 Tiwhe, L2070 27 Tearefoimer
o307 AONMIDIO 143 Do, TR T45? A o+ oxaTAMN HV 1inir ¥-11
Dsl10 [y Colel-ERATN Lk, GFF 1110
D311 EONONFE 001 Dilokle, RO 100G Miscellaneons
Feal A+ 204XT120.073 Fuse, 4 Amp. 123Y
il Ahx ECAMIIL0E1G Cricwle, BM L&Y T402 206G Reoocptacle, W Wi
50z & * 2030216 Driccle, RML AV 3P-M-BE
D505 A ¥ 201XIL20-2L6 Lode, KM AV F201 W0NDGO4GE  Plug, PWEB 3R
oA A > 2oMAZO2IG Diode, BMLAY P20z 204KOG01 477 Flug, PWEB G0
D505 AU1ME LI A Thiwscler, FR. 05T P AN 0 Plhigr PW'H GF I
Ds06 SMNRFLIRZ G Dhicide, RM 1.5y P33 204 XIO0-Z45 lug, PWT ZP-IY
7 201X 40244 Iuoide, RU-2Y P 2REINANE 20 Flup, P%E 4PF-C
D7o2 2001721 20000 Lhiocde, Ki-1Y THSM A1X0100-112 TheTeisur
Q2 QNI1HL-523 Transistor {IMFMN),
ISCIHSGR Final Arsembly Parts
Q02 200%3181-523  Tramsistor (NPN), A&« FEX0138-506 tathnde-Kay lube, RCA
ECTATIESTDR Ty TEWT Y
A& * 20ZX1111-258 Ceflection Yok
oA 2XHADS 6260 Transistor (PR, ot .
2RASGZ-Y-TM 202X1111-264
204 HANK 4056260 Transistor [PNF, 201X HNE262 Anomalic Degrussing Coll
I5A562-Y-TM Lt
Q05 200X 4050260 Transistor (PHE), 20594001 58 Putity Comvergenoe
254562 Y. TM Assembly
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Neck Board
Ri-fer Wells-Gurdorer Refer. Wells-Gardoer
Mo Fart No. Drescriplion No. Part No. Dhencriptlon
Resistors Fdi] 20336500-741 2. 7KL +5% W W Carbon
Rl FNA KON -T2 2204 ~3% W W Carbon YRAD, 24X 154014 SO0, -B Semi-Fixed
Rd02 INIKERON-540 DG - 5% ¥ W Carbon
HaLks PR E T R PZR AL, o+ 3R WO Caaleen TR ACD AOAXILIG L4 B0 01, B Beoni Fied
RAM 2OAFECOL 720 2300, 4 5% W W Darkon VE404 204M21 15006 5 k0. -B Serni-Flxed
R0 LT P 30, + 5% W% W Carbon VR404 2043215005 4 kG, -B Semil-Fixed
VR405 J0AET 1540 5 k. -B Sormi-Fied
R} UG RETOH0R] A0, 4 5% W W Carbon
R4OT RN 728 4741+ 5% W W Carboo Caprzciboss
R0 2OFROCOD-SE IT0H, + 5% YW W Carbem Canl O DI ACEN R20 pF S04 Y, ecamic
Ri0% 2ENAUOG001 A20 0, 157 W W Carbon 4N 2O2ITHIN2EG WK p3, 500, Ceramic
Kallk SUARY L o 1 EE, + 7%, 2 % Ticial A0y OGaM oS0 A48 100 B S00 3, Caramia
Cixicke Caalp QOAETGH 282 L5 pE 1.5 kY, Cerumic
CANG AREYTOS0-4E3 (LT pk S0 Y, Coranle
E411 203X0104-H24 L5k, +9%, 2 W, Mecal
Oick: Semilconduciors
R412 203X9104-824 15k, +5%, 2 W, Meral Q401 ZO0XALOG-A0C  Transisron (NP
Creicke FRCIGELT
R413 203XO000-S98 27HD 5% B W 407 2003 2005-800 Transistor, (WP
LOMposite ZECIOEALE
Rdld 20AXA000-398 27kA, £5% B W U R 200X 3 Z00HHHY Transision, (PN
Composite 2SCZ0GELB
R415 2004 M00H)-098 27hE £5% B W
Composite Miscellameous
T4t ZOENSO0H- 25K Receptacle, W Wi 4P-F
R116 203XGI05-154 220 5% 2 W Vel P42 204X9000-254 Plup, PW'B 3F-A
T Owighe P45 2067060003 | Plug, 1-Fin
R4 10 BUAMNBEIRI- 1 LKL 4% 4 W LaThDon ity | EOENTOOL-0ET ("lug, ™90 4T-C
R0 203EAE00-T41 2.7H, +5% W o Carhon CRT Scchet

20 NFA0-255

Yerticzal Pasition Roard (P344)

Refer. Walls-Gardner
Mo, Part ¥ Descripition
Rekistors
VYR 44511 25 Ki} Yert, Position
LTIy |
Semiconductors

el BEXO127-001

Transiarar, (NEM} TP




Will-Gardner Model | #4914 Display

Table 2 Typical DC Voltages With Input Signal

Transistor Transisior
Number Collector Base Einitter
2201 Bl 0.4% 0.306
202 ug A1 .3
(203 0.0 (.35 1.0
(3203 0.0 0.35 1.0
Q205 0. 35 1.0
QNG 9.7 5.5 8
YR o7 5.5 4.3
LXMW .7 95 4.5
ZO% 134 .30 il
JEI0 1483 031 017
33 5.5 4.7 42
03302 79.0 378 377
2305 A7.0 el O
(351 41,4 0.41 arn
352 Thy it megsuyre -0.0% 0
Qi 3.3 2.5 H.d
4072 88.3 H.% 8.
403 88.3 B.% B4
Q201 346 17.5 16.9
EC. 301 L C. 501
Pin Nn. Viitage Pin No, Voltage
1 1.14 1 15%
2 4.0 2 123
3 0.8 3 0
4 39 4 125
4 12.1
& 4.1
= 6.1
# 1.9
9 122
1% 14,2
il 3.0
12 79
13 a8
14 12.8
13 1,52
1 0.0
17 0.83
13 .0

13
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Figure 11 Main PC Board Assembly (Component Side)
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NECK PC BOARD ASS'Y
£

rmasharical pars sseential for X-ray racks
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1

NOTE
AN resisior vaiues srein ohme, + 5, W,
ufless atbarwiss indicate?. Capacianag
vales are in microtarads urkazs " P foloss
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1 e Bty v
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Figure 14 Schematic Diagram
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