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A  WARNINGS A

Power-Up Warning

Betore making any serviciryg or testing, make certain thal
wrut 115e an isnbiriem tranaformer betweens the AC suooly
and the 40 plup of the video display The chassis anct the:
et sinds are efirectiy connecied 10 ong side of the AC line,
which could present a shock haeard,

Before raking any servicing, ecad all the precaulions on
the CRT and chassis.

X-Ray Radiation Warning

Parts which influence X-rav radiation in the horizoncal de-
tlection and high-volage circuits, the picture ibe, etc,
are inwlicated by a st % ) inthe pants list, When replacing
these components, use only the 1ype showm in e pars

Timt.

High Voltage
This video display cantains bigh voltages derived from
power supplies capable of delivering ledhal guantities of

energy. Do newt attempt 4o service the video digplay uneil
vou have abserved all precautions necessary for workirg
o0 higlh-volage coguiprnent.

CRT Handling

D> ot bump or scratch the picturs fabe bocause this may
cause the picmre by W implode—resulting o injuny.
Shatter-proof goggles must be worm when hancling rhe
CR7, Migh vialtape mast e completely discharged before
bunadlrgs, Do ot bandle the TRT by thae necle

Product 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
widee displey damage may result if vou use altemative
wiTigE 07 Posilicudng,

iti
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Specifications

Table 1 Yideo Display Adjusument Controls

Supply MALN PC BOARI
Woltage: LO¥-1232 VaC Yerteal Tlold Contoal, YR
Frequency -0 1L Yerdeal 3ize Control, wRI03

Harizontal Hold Conwend, vHi%1
Yerleal Shift Comteod, SRI0L

NOTE ) _ _
) . Horizontal Cenferning Adiustment lumpet
apply wpply valtage thomgh an sokarino (3 positians)

transforrer with 1 Amp. minimem capabilicy: Horzane) Shift Controt, VR332
Sereen Control (Bart of HY Uner), T352
Frxcus Coneeol (Fart of HY. Undt), 1352
HoHrontal Siac Coidl, [532

Black Level Conpesl, ¥RI01

Vertical Damping Conrol, YR302

High Voltage (EHT)
24,4 + LIS K¥ a1 U A Beam,
228 £ 0.3 EVat 0.75 mA Beam
Note: Condion for above is that line voltage AKCK P BOARD
couals 120V Yigeo Drive Conerols: Red (VR4 ], Green
{FRAZY

! CRT Cur-off Conirols: Red (YR403), Green
{WIRETY, Dluc (STLADS]

Control Adjustments

NOTE 1.0 Black Level Conirol

‘T'his conueol has been ser ar the factory 10 140 VI (s

Horizontabvs. Vertical: Sorme madels have the o _
Figure 100 and shocld il need fuwrther attention Home

picture be mounted vertically cather than

horizoatallv. That is, the plcture tube is ever, when a game is connected o the video display, vou
FEVORICTECEL IET LRI [TAbnre sunt uled el ui- muy hanee poslighely adjust the eorcen conteol 0 Ahtsin
mensior of the e is up and down, Other the proper bladk level (the black portion of the picture
than the physicel odenation of the picture just cxtinguishecd).

b, there is o eloctrical difference Doiwocn
these mogels and their horizontal couneer-

parts. The verdcal circuits produce and con- 2.0 Vertical Size (Hcight)

trol deflection along the shoet dimension of The focatton of this control is shown in Figure 1. 1f nec.
the ubc in all modzls. exsary, sdjust Uis coneol stowly until the piciare or test
The horizonm clecuits produce and control patteon hay cthe correct vertlcal poodorbons.

detlecrion along the long dimension of the OTE

tube in afl models, Thorefore, wherever 'ver- N

lical” appears in this manual o on the video This adjustment interacts with the vornesl
display, the word refers to the séorf dimen- damping adjustment gdeseribed in the secton

wion of the picnare nthe; wherevers hneizon: betow. You may have to readinst the vertical

tal' appears, that word refers @ the dowg stre after adjusting the vertical damping con-
dirner:sion of the picture wbe, el
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3.0 Vertical Damping

You wiil have 102 acljust this control only it the video dis-
plav is being used with a game in which the top several
raster lings are visible on the screen, 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 posrer Guiput circuit,

£ 0 Eorue

Scljust the facus control, located on the high-veltage unit
(T382), for maxinom overall definition und fine picrore:
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 o TP L.
Adjust VRIS (sec Figure 1unel the picure stops slidieg
horizontally. B2move the short.

GRH
CR{VE
RED SUTOFF

GEN 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 Verdcal Raster Positdon

If the vided is off center vertically, vou can compensdte
sormewl il by Luacting the vertical rastér pasiticn CouTtrml.

9.0 Horizontal Raster Position

If the viden is off conter borizontally, you can compensate
somewhat by moving the horizontal raster position ad-

juFiiL jupaes L it r peoaitioen S0 v LY

10.0 Horizontal Width

The honzoneal width cail i adjusted with a4 hexapgooul
tanimg tewal. Adjuse this conerol slomdy, if necessary, until
the picture or test pattara bas the correct horizontal peo-
ParLions,

RED
DRIVE

BLU MFF\

MED M ST
HEG ¥ STHE
GND

NOTE:

WHEN USING COM~
FOSITE SYNC USE

HORIZ
HOMIZIMTAL SYNG WIOTH
INPUTS. ColL
Lrl -]
HAaRII HOLD
BLK LEVEL
=1
A " FOLus
L
R
, Y ra T 1 b ]
HORIZ YERT VERY VvERT vERT HORIZ ECAREEMN

CENTERING SIZE HOLD QAMPING RASTER RASTER

FO%.  SHIFT

Figure 1 Tnpuat Connectors and Coatrols
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e ANCDE CONTAST

©OR-POLE CONVERGENCE MAGMNETS

COMYIR "
L— a-POLE CONVERGENCE MADNETS : qugrﬂigg:

- PURITY CENTEAING MAGNETE i
——— DEFLECTION YDIKE
_ _. RUBBER WEDGE

Figure 6 Location of Color Purity and Convergence Controls

TEMPORARILY INSTALLED
WEDGE

o foa
4 .

1 RUBEBER
=~ . WEDGE
I
1
CRT
NECK DEFLECTION
TOKE

Figurc 7 Proper Positivning of Rubber Wedges Under Deflecdon Yoke
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Servicing Adjustments

NOTE

After replacing any parts in the CRT assembly,
you must make all five adjustments deseribed
in this section, Before making these adjust
wenes, apply o snimbile poweer source Lo 1N
v.deo display thiough an isolation trans-
forner Then apply 4 suitable signal source to
the Main PCE through PLOL and P2Z0Z.

1.0 Degaussuig

Sunurary: 1xemagnet: the shados mask and

all surrounding metal parts with un egternal

degmissng ool
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 1o degauss the aflfected
area with 2 nannal degaussing coil. Move te coil slowly
over the screen and over dll surtounding metal pans,
Then slowly withdraw e ol foc 2 distanc: of & fect
bckore moung of (e aail.

2.0 Color Purity
Sermmary: Adiosr the parity magaers and the
yuke position to produce an overadl unifarm
color,

NOTE
Purity and scatic convergence sdjusinents
will interact, The video disolay must have
Peen operanng 15 minuees before you st
this rncecure.

2.1 For best resule, we recommend that the punty ad-
justment be made afier e viden display is placed
in irs final location, 1F the display mus) be moved,
make this adjustrnens: with it faging east o wrest.

2.2 Sct the converger asscmbly on the CRT neck weth

the conterine of the purity adjustment Magner over

the gap between erids no, Sand 4 (see Figures 2and

&)

Malrerertain fhat the magnetic ring pairsarc in thac

correct positions before starting this procedure.

This produces 2 zero-cormection condition on the

CRT bewn and helps you make adjustmetis.

i
W

|
""""" TGAR
(GRIDS NO. 3 AND 4)

P

+3

5

T i
. TANg 1)
N

i '
L, ]

L~

PUREY A,
TOF — MED" DLWL AD-A-
RED BLUE
NIEW O LREEN ADJ.
o BLU RECELUE  wWMEENTRIC
RRLRE EHE agoLack  COMYERGER ASSY
10 O CLCCH SHOWN IN ZERQ
CORRECTION POSITION,
REAR
YIEW

PURITY

CYRITT
- 3 o'CLock

3 0"CLOCH
INUIYIWU AL
TaB ROTATION

Figure 2 Convergence and Purity Adjusiments

[ £%]
.

Mk corein than ihe vertlcal raster position cuntrol
is aL the canter of |15 rotation.

Remenee the RAR slonal fresm che videds dispdkdy:
Tummn Lhe green cucofl control (VE404) on the Meck
Koard fully clockwsise (see Figure 3,

Turn the the red and Bluee cutsff congrols (YR405
and VR409) fully counterclockeise,

Bull the deflection yoke backward so that a green
Do IT JITHEAR CiTh LI SUreeLl {bﬂt. ]"IHUJ.E $}.

Decrease the horirontal width of the raster, if nec-
casary, o see the dght and lefr edges of the aster,

[
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F

211

2.4z
213

214

215

216

3o

31

o VR A
RED DRIYE
402
GREEM DRIVE
YRA0% YR404 YR403
BLUE GREEMN REQ
CUTGFF COTOFF CUTOFF

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

1
Mot he tmae puerity rmagnets with reopect to each
other to cener the raster horzontally on the screen
and rhe green belt on the raster horieonally.
Gradually push the ceflection yoke forward; fx it
ar the phice whon: the green sereen DOCOMEs uni-
form throughoue
T LR W2 2o dirve o sulas Condioog
each color is uniform.
If any colar is not unilorm, readjuse it, moving the
pUrily magnets slighthy
Turn all three cutofl controls ally couerclock-
wige. Slowly turn the red curoff contral up or clock
wse Liibl 3 105 TasteT 15 JUSl DATely VIS,
Slowly tm up the green andd blue cutoff controls
s thart their assoctated colors, mixerd with the red,
resalt in s white or grey casler
Make cortain thal the whicc or grey color isuniform
theoughout the screer,
Iosert 4 wedge temporanly 45 shown in Figure 4;
adjust the angle of the deflection ok,

Static Convergetice

Surnmnary: Converge red and blue on green o

the ceruet of the screen.
Cinmedt 4 crosshatch signal or grid pattem o the
vidheer disnlay.

3.4

3.5

A pair of 4-00le convergeno: magnets is provided 1o
converge the blue and red heams (see Figues o),
Wher the pole opens to the left and right 43° sym-
metrically, the magnetic field 1s maximized. Red and
blue boams move to the left and righe (se= Figare 53
Vary the angls between the tabs b adjust the con-
vergenwr of rec and Blue vertical lines.

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

10 adjust the convergenos of the red and blue hori
sontal lines,

A pair of 6-pule CONVErgence magnets is provided to
converge the magenta (eed + Bblue) o the green
bearns {see Figure 6, When the pole opens o the left
and right 307 apmmetricollyy the magnearic Bzld ic
naximizedl Bed sl Mes beams both move o the
lefi znd right fsee Figure %), vary the opening angle
w0 adjest the ronvergence of maEgenta 1o green ver-
tical lines,

Rrtare hosth G-pole comvetpencs magnet tibs a5 4 pair
fow kit the ramvergenors oof rragenta o zreen hord-
romieal Hoes,

GREEN BELT

Figure 4 Yidco Image for Color
Purity Adjustment
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GREEW 3UH 15 “HE CENTER GUN,
CONYERGE THE REQ AND BLUE,
THEW CONYERGE MEP QW OLUE ON GAEEN.

VERTICAL 4-POLE
COMVERGENCE |MAGNETS
BLUE A RED

—t—
—_—

- 1O

SLICE MAGHETIC RING TABS TOWARD CR AWAY FROM EACH ITHER

HORIZONTAL A-POLE T, ow
CONVERGEMCE |MAGRETS
BLUE 8 RED l"""'E
33 Freo
m:!T.l.TE BITH MASHETIS RINGS TOGETHER
VERTICAL &-POLE "y
COMVERGENGE |MAGNETS
BLUE & RED
N GREENW
54

SLIDE MAGHETIC RING TABS TOWARD (R LWAT FROM EACH OTHEF |

' HORIZONTAL &-POLE
CRNYEHGEMLUCE MoYFTaS
BLUE & RED
ON LREEN
3.2

ROTATE AOTH MAGMETIS RINGS TOGETHER

l GRM

\_

freosay

REPEAT 3.2 8 33 |F 4LL LMES ANE NOT (ONMYERGED AT CENTER

Figure 5 Adjusiment of Red and Blue Beams During Static Convergence

4.0 Dynamic Convergence

4.4

Sumumary: Converge red and blue ar the edges
of the semeen.

Forch a wnmaliatg T migoal vn grin] praiienss e the wichos
display.

Tempaoranly insert a nibher wedge a8 showen i Fip-
wre 7,

Tilt the argle of the yoke up and down 1o adjust the
crossever 0f both vertical and horizontal red and
DIUE LS. 3CC FIGUTE & {:3) 4ndl |1

Tit the angle of the voke sideways to adjust the par
allel convergenee of borh horizonkal aaed vertical

4.0

litves ar the edges of the screen. See Figare 9 {a) and
b

Aftcr you have pooitiomd the yole. inacrt three more
rubber wedges in the positions shown in Figure 7.
T WO [emee the pemmancnl wedges in: insert the
wedges until they just make contace with the yoke.

PFix the three peronocnr nibber wedges with chio-
roprene mbher adhesive.

ADET Wie addisalve Lan wiicd ciwugls o Told ey
wedges in place, carehally remove the emporarily
installed wedge.



£.0 White Balance

Summary: 50t the grey and white brighttiess

teacleing.

To adjust the white balance of the video display, you will
necd an oscilloscope with o DC -coupled made in the ver-
tical amplifier

Rofor o Ciguee 1 and 3 while doing the follomring adjua-
ments in subdued Dght afrer degaussing and setting the
purity of the CRT,

S
5.2

23

5.4

Gironnd the Rax'B video inpnts.

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

set the screen and RAGR cutalf conteols ) thes
miritnum {fully counlerclockwise) positions.
Connecr the test equipment o the coliector of a

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

B GR
R H
G 9
B R
R GA

CRT SCREEN fo)

RG B
B R
G 6
R ®
B R
CRT ZCREEN (b

Wi L5 Cranediner Mode] 19BN 4 Thispakay

(see Figure 3} Determine which cotor has the lowe-
est black-level volape. This is the lead color guan.

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

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

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

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

59 Connect a 3.0 VDO sourge to the RAGH inputs,
Then adjust the BAG drive controls, i necessary, for
st neutral white (7500 K

510 Bepeat steps 3.8 aned 5.9 untl you obtain good

tracking of white balance.
UPPER
CRT ]
“npER

INSERT RUBBER WEDGE
FROM UPPER SIGE

UPPER

CRT
//U'HDER

INSERT RUBBER WEDGE
FROM LOWER SIDE

Figurc 8 Adjustment of Red and Blue Beams Duriog Drynamic Convergence

b |
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Parts List

LIS moniter COncaing cicuits and Lomponens ncluded specifically
For safety purpaoses. The twn symbols described belome are used in
the parts list ko mark components that you shonld replace only with
CXACL [Ty repliCement pares. Lsing substitute pacts may create a
shock, fire, radiaden or other hazard, Only qualificd personnel
showld parform servce.

¥ ndicares parts that influence X-ray radiation in the horizoneal
deflecrion and high-voltage circuits, the picture tube, et

&  indicates safely<ritical parts

Main Board
Eefer, Welli:ardncr Refer, Wells-Gardner
No. Part No. Dercription No, Pait No. Description
~ Reoalawurs F2Ad 340X 2EI0-954 B2 1} + 5%, 14 W Carben
E201 HERXAS00 045 1 kLY + 5%, 4 W Carwon K215 SA0X2A20-04 BRI | 5%, W W Carhon
H20p2 FAON O8I0 59 BEL, L%, % W Caraon R Ra0M2H20 94 820 25%, W W Carhon
203 2OAXGA00 405 N0 = 5%, % W Carhon R237 JA0KZATL g 4700, £ 9%, A W Carbon
R204 HIARGTH-32T IO £ 3%, % W Carbon [TRETT] SANZET 0% 4700, + 5%, % W Carbon
R245 Z0AXG 0521 2T + A%, 1 W (arhon
) E23% FEONZATT DA 4700, +5%%, % W, Carbon
R0 2R ELHIZAN ANIEN 45, W Carbon R0 TN ELT 1034 4700 #5484 W L arben
RZT .3-:03(2_22 1-Tin g 2S00 F 5%, %O, Larhon R3] 203 KA 50 2700 3%, % W Carbon
HI0R 203 XBTN-540 FOo Al & %%, W W Carbon A2 AMXGII0-805 HLAEH +£5%, W W
Raaon R Bs W) 22016, +5%, W W Carbon Carhin
RZ1D AUENEIO0 S0 AT, p I, WOW Cmlhan B30 LO3XG LS BAkDR +5%, %W
Carckon
R2tl Z40X220 954 2208 +9%, W W Carlaum
R214 LORROAITT 1k 5%, W W Carbon Hai HRERXEM.T4 22ED 13U, W oW
215 DIHGTH 126 00K £ 5%, 4 W Carhae
LT Ryt 204 X5E00-942 GEKDE 3%, 4 W
R21G 203 XES00-S Chil £ 5%, WOW Carbon Carkion
217 20RXAIO0-405% LIH 8, + 5%, W % Carbon B0 203 XB003-20] TLED 2%, W Wlarbon
) i R3G7 2IMAGHG-R2T SOk £5%, W W
RilH 20AXG500.645 Tk, £5%, W W Carbion Carbon
K1Y HRX6S0-126 00 kY, +5%, W W R30K 20AXGEO0DES KO, L5%, %W W Carbon
Carbaon
R U XAS00-045 1R, +5%, W W Cathon R340 A NASININIRA AL LEN, Ly W o
RLEIL LLATIHI-SUS MK, 5%, W W Cartbon R31. FIVES o BB 33 5%, | W Catbon
R22: 2036500 T2 3,38 +9%, 4 W Carbon B51% NI4T G 7RE, 5%, 1 W Meny
. Onxleke
R224 FLEER Ry A ) 109, 5%, % W Carbor B415 MN1537-528 4708, £ 5%, 7 W Carbon
R225 203600 | G0 100, +35%, 4 W Carbon Ratl4 Z03XG500-48) 220D, £5%, W W Carbog
) 203UAZ0-160 00 +5%, % %W Carbon
RZ27 2036501044 47 K}, + 5%, W T Carbn R31% 203 KB5S G 100G, +3%, 4 W Cathon
R224 A40X2152-034 L3k, L 5%, W W R317 ANENER T LT E.320, £5%, % W Carbon
Caron B41E 200XE500-584 500 1, +5%, % W Catbon
R3S Z03XA500-545 Tk, + 5%, W W Carbag
RI20 203X6700-421 270k 5%, ¥ W Carbon Ri2y 203XK050 1002 35 EQ, £5%, 4 W Carbon
R230 2MNAS00-303 A2k, +5%, B W
Cornposite ) R3Z1 203NE501-224  FTOKD, 5%, B W
R231 INAKETO0-3G3 Bl +5%, B W Carhon
3 Lomposite K322 203KE%00-356 0k, & 5%, & W Carbon
R232 203 XST00-FS B2EG, —5% ¥ W RIS ALK TTRE OT4 1843, L &%, K W, Codhaon
Composlee R3S2 EKESCO-TES 30K —3%. kW
R233 30X2221-934 2} £5%, ' W Carbon Carbon
B3935 F40X247393 A7 ki, +5%, W W, Carbon
Ciwetiengend o neat puzge

o
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Main Board Continued

Refer. Wells-Gardner Refer. Wells-Gardner
Mo, Part No. Deseription No. Fart Mo. Deacription
RA54 F4OT2IAL 034 AL kD, L5%, W W B0l Ao« 20MEE23 098 33D, 19, 10 W Wike
Carbon Wonrnd
R355 205X9205.147% GAKD +5%. % W Maoal R701 INSOZ2-632 220 5%, 2% Mol
Oxide Cixide
E358 40 FOEI-034 BAKD, +5%, Y& W Carlsmn R702 2030300441 220 +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
B2 205X 4045 LEKEL £9%%, 1 W Metal VRI0Z 204X 20704 3 kB Semi-Fixed
Dy VR 20432070055 S 0-B Seml-Flved
R363 204K 1450.516 10k, « 5%, 9 W Mol VR351 202072 2 KB Scroi-Fined
) Oicks YE452 X272 10 Ki)-B Semi Fised
B34 20AXE500-246 20, £5%, W W Curbaon
R365 IFONILB3-954  18kD + 9%, W W Carbon
R3G? 2OANESO0-HEG  10LE +5%, 4 W Carbun 2 2AXOOLA-088 100K AE 16, Blectrolytic
202 ERAETI00004 320 pE 9H Y, Coraniic
RIGE 2B 185 R0 BRI £5%, W W C2 Z2ANTHHS 0 pE SV, Ceramic
Compozine C204 B2OAXT200-043 230 pE 500V, Cotamic
R3an B0 MEE2-4 0 BEO LD, +5%, % W CINS 203X0014-076 470 pB 16 W Ficctrolvtic
Codnoasite
R370 3402223934 23], £ 5%, % W Carban C200% 203XI1RID 149 0.1 wF, 123 V. Mvac
R37I 204X901 1 TH4 Lk, « 5%, 1 W Metal AT S4NAA2%2-100 AN yF 100, Mytar
Ol 301 03001 4005 330 gF, S0V Exectrolyric
R3T2 20 X0 1 D4-B09 12k, 1 5%, 2 W Metal Choz ZOSX IO 565 AJ22 pF 50 W, Mylar
Oxide C303 ZOFHOOZ 0037 2.2 pF, 30V, Elecuiolylic
R3TS ZOFXP014-724 B9k, 5%, 1 W Carbon C304 2031600 5680 LM pF, S0 Y, Mylar
RATA HIIHD Ui ITONE 5% 2W Metal CADG ZOANOE ER012 2.2 F 16% Tamcainm
Odde L30T 2DAN TENI-EA4 Child3 pF, S0, Mylar
R377 203XA500.447 1504, +9%, W W Carbon LR 203X0025-103 2.2 yF, 50 ¥, Electrolytic
R37E 2033 NS HE5 WKL, £ 5%, % W Carbon Cap 203X (LKA b 100 Y
E379 20XA500880 0K, 5%, W W Carbon Polypraprlene
Ra80) 204 RG500BG5 B2KD, +3%, 4 W C3g 203628061 10 e, 10K, Electrol vtic
Carbon cin 203X00d4)- 1562 4.7 uF, 160 ¥, Elecrroby e
R3R1 ARSI T 22E0 a1 W kel AT HIRWT 2N -IER M3k R I
Oxdde Falypropvlene
RiH3 205 X000 4307 TEIR 1 5%, 1 W Meof 313 2O XONEN-00H L0} uF, 3640 ¥, Flertaohydic
Divicke Cilg FOFHIZON006  CUADRE 200 Y,
RiB4 203HS01-08E 63 kB, +5%, W W utbon Palypropylene
R385 F40X2122-024 L2ED, £5%, A W
Carbaon 315 POATOGI0 I3 1 pE S0%, Elecrolviic
CA51 A0IFOHO2-EEI 1 xF 50 %, Blecreolvic
HARD SZANKETRLZAAL 1R Y & S 7 W Rfraal [ AU Ok S AT a5 F!Inr-r-nlnlrri.-
Crxicle €353 ZMARLL90-015 [A0E2 pE 50 Y,
R390 F40KI2 32535 2204, 5%, 1 W Mewl Pulwstyrene
Crxiele Cand 203%001 5045 47 wF, 25 ¥, Elecoolvic
E39] EETEE R R 22k, o%%, 1 W, Mcral
Orwicle C33% 205X LO00-356 LOUGE ph SU v, Mylar
R394 4N THALN] BHEIFTL . 5%, 5 W A5 AR XT 15287 D047 B S0 Y, Mylur
Wircwound L5 202XB0GE-400 103 pF, 200 V. Ceramic
RS0 03 WA RIMLREGS e, o 5% ¥ W Tarhon TR VY TR e bR i, R0 ernmie
361 202XTOSC-483 41 uf 500 V. Ceramtic
R503 43X 1000 1800 = 5%, 29 W,
Wirewnund 362 HIZEI21A-042 (LA pF, 30, Ceramic;
RS04 20090 4-2C7 700 £54%. [ %W Metal Cab3 a * 203X1270-911 7MW pE, L5 kY,
Oiche Potypropylene
R50% 2086501209 ZINKD t5%, bW 365 005 3040 0.3 uF 200 Y,
Carhrin FMivprenytene
Pl AN A28 10 FETY, 4 B9, B OWT WFirn e B8 20AXLOL0 020G 2T pky 330, Llectroletic
Mool (367 HHROOS-162 & pF 500 Y, Ceramic
5O 203N5602-185 JI0ED £3%, MW

Iir
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Wells-Cardoer Model [PKa3 4 Display

Wells-Gutdier

Helfer. Rilla-Gardocr Refer,
No. Part No. Description N Fart No. Descripdon
LA 2MXFI00-858 1 uF 30 QEU!E 200K31481 523 Transistor ${FM),
C3Ge 203K | 207 0E7 Q0T A, 1040 ¥, 25C18156GR
Polypropylent CEMET OEILAL S Tranaistor NFHN),
472 AWEETEIT- L5 O uF, 100, ZRCTHISGR
Frlrpronylens
o878 203X002002 | 1 wF. 30 v, Eioctoolytic Qg 200KA181-523 Tracwsisior (MPH),
R0 22X7200 067 47 L, 500 Y, Ceramic 25C1415GR
Q20 HHXALBL-523 Transisod {MPM),
51 BOXOAA NN 470 pF, S0 Y, Ceramisc ZELLBLSGR
501 A& v 20AX1B10-140 0.1 oF 123V, Mylar 214 JO0XH1A1-523 Transistor {NFMN),
Lo 1 A x 2OEETEZE2 1500 pk SO0V, Ceramic 25C1815GR
503 A& * Z02XTBLO 21 P00 pE 125 V. Cerarae 30k 2003181525 Translstor {MPMN),
Pl 0 A mTVTRINOA FIANEHE 1.3 % Cemimic 25C1815GR
Q32 200X3207-3065 Transistor (NP,
Cs0s 2OAXKOEIN-07E S0 wF, 2060 Electralyric ZECHTALBGLE
504 2OIXO040-054 22 oF 16 v, Flesonlvtic
C507 20N 1057 47 pF, 100V, Electeobenic Q303 AEIMA 207306 Transister {NFH),
[r) | 203X0H10 042 LOCK) wF 25V, Rlecorolytic 2OTALBGL2
cro2 203K 002 3000 10 pli 106G W, Electoolyic 351 INKF248-217 Trangiscor [MPN),
CTo3 ZOZNTOH0 L LK) pF, S48 ¥, Coamic JSCI4RIBK
3452 HEXO17E-001 Transistor [WPN), 250870
Semlconduclors Zhzn2 SR04 019 Dicde, dener, 30V, £ 5%,
LA 2001AN0 199 Thieale, 152070-27 W W
(BEO TS 0L Drisnle, 152070 27 FD3aoL BEXOL4E0-0F1 Diode, Zener 24 %, £ 3%,
D205 ML 55 Pricwic, 152070-27 WO
D20o 201X P01 5 Dueele, 152070-57
o7 HNX2A0 55 Towsele, J5A000 27 TCA01 20022 H0H]-03% Srwcgratesd Clroult, HA
. 11423
Lo FO1M LT 160 Tijeln IWFIME 70 st A W HAA Al Tntegeared Clrovln, STRAIB]
D20 K200 159 I, 152070-27
IREIRNS HILKIND 159 eode, IS2070-27 Transformers and Codls
LAg3 HH2010-150 Diowdee, [52070-27 Lasz " DATRIBBHZ Haozizonial Size Coil
[SETRE 201X 2400008 Diicxde, KITLY L3s3 YAZETTAN Lincarity Coil
LM GL XN Dogaussing Coil
D30% POEZT1-100 Diexdes, RIH-1% Tas: 20231080 Hozizonugl Drive
D06 AOLEM I 150 Thicsh, LR2UT0 27 T'earafraimce
o307 AN AN 0 148 Ciloudm, TEXET TASY A OYaTHAN HV 1nir W-11
L5l GONO0E4. 001 Ll GFF INK
0511 GOONEE -1 Dlekle, RO LG Miscellaneons
Feal A+ 204XNTIZOO7A Fos, 4 Amp 123V
D50 A 2HKII20-016 Cricule, RM L& 1402 IGHXSMNEGIZ Bocoptacte, W Wire
502 & * 230218 Dewde, RAL-EAW ar-M-BL,
D505 A ow 201K3120-21G 0 Lhiode, KM1AY P2 0ANPGN0-43E  Plug, PWDB AF)
oA A > 2oMAZO2IG Diode, BMLAY P20z 204KOG01 477 Flug, PWB G0
505 AAME LI 2A Thinscler, B340 5VF =TTy B AN 0 Pl PWH GF I
D506 SOIXFLIR2IG Dhiode, M 14V P 204X9000-24% flug, PYT ZP-IY
[kpill FLI bR TN AT node, RU-2% B ELIESALE LR Flug, PWE 4F-C
DToz 201X 20000 Piode, Ki-1Y THSM 201X0100-112 Therrisur
Q20 2O0ITHL-525 Transistor {MFMN),
2SCIHISGR Final Assembly Parts
A2 0NNE1523 Trarsistor [NPMN), & * BEX0I3E-508 Lathnde-gav Lobe, RCA
ISCIATESR Ty 10W1T)7?
A 2021111258 Defeaion Yoke
AL NMA056-260  Transister [PNP, ar o
2EAS62Y-TM 202K1111-264
204 HANK 4056260 Transistor [PNF), 29T XSHM2E2 Anomalic Degrussing Coll
25A562-%-TM e
Q205 0N 4056-260 Transiseor (PHE), 205X9200-1 58 Putitw/ Convergence
254562 Y. TM Assembly



wiells-Crardner Model [9RA4 1 Thsplay

Neck Board
Reter. Wrlls-Gardaret Refer, Wells-Gardoer
MO Part Mo Drexriplion No. Part No. Duencription
Resistors H4E] 203X6500-741 2. 7KL +5% W W Carbon
Rl AT RALN -T2 2304, =9% W W Carbon VR0, 24¥2115014 SO0 AL, -B Semi-Fixed
Ra02 IANEERN-540 300G - 5% W W Carbon
HaLks PR E T R PZR AL, o+ 3R WO Caaleen TR ACD AOAXILIG L4 B0 01, B Beoni Fied
RAG JUAREOOL 729 2200, 5% W W Carkon VRE403 2042115006 5 k0. -B Serni-Fiaed
RS I0FXASH-530 009, + 5% 1 W Carbon VR404 204X2 11540 4 k4, -B Semd Fixed
VR405 QOIS 5 k. -B Sormi-Fied
R} UG HEA A 0] B4, 15% W W Carbon
Re47 2OFNGT- 728 4741, £ 5% W W Carbon ] Caparitars
R4 20ANODO0-E IT0H, +5% 4 W Carben ol BONOOADLE L R20 pF S04 Y, ecamic
R408 ZMRANANDGHT 200+ 5% W W Carbon Cdnd 202X T0S0- 248 L0OC pa, 500 Y, Ceramic
Kallk SUARY L o 1A EER, £ 713, 2 . DicLal a0k aeaXTOSo a4g 100 B S00 3, Caramia
Oxide g 22ET050 282 LS0K PR, 1.5 k¥, Cenmmic
CAlS 202XT0S0-483 (LAY uk SO0 Y, Ceramnle
R411 20330 104-H24 L5k, +9%, 2 W, Mecal
Orpieks Semilconduciors
R412 203X9104-824 15k, +5%, 2 W, Meral Q401 ZO0XALOG-ANY  Transisron (NEH)
O ZRCINGELE
R413 20ANG000-I5 2THL £5% MW Qa2 Z00E106-800 Transistor, (NEM)
L OIMpsITe ZECIOEALE
Rild 20AXA000-398 27D, £5% MW Q403 200X IT00HKY Tratisision, (PN
Composite 2SCZ0GELB
RB415 2004 M00H)-098 2THE £ N W
Composite Miscellameous
T4t ORS00 25K Reveptache, W Wiee 4P-F
Ril& 20ARGIOS-154 220, 5% 2 W Metul P4C2 204X9000-254 Plug, PWB P-4
' Oide P40 204600981 Plug, 1-Fin
R415 A RGBSR A 2.0 KU, 40'% R WoLATOOND P EOENTOOL-0ET (g, W0 4T-C
R0 20FEGEM-Ta1 27K, +5% 4% W Carbon CRT Sccket

20 NFA0-255

Vertical Pasition Roard (P344)

Refer. Wells-Gardner
Meo. Part Xo., Diescription
Reristors
VYR 44511 25 Ki} Yert, Position
LETIRTANY] |
Scmiconductors

o1 BHXOL2T001

Transisrar, (NPN} TP398




Table 2 Typical DC Voltages With Input Signal

Will-Gardner Model | #4914 Display

Transistor Transisior
Number Collector Base Efnitter
Q201 81 0.43 0.36
Q202 98 a1 G
Q203 0.0 0.35 1.0
(32044 0.0 035 1.0
205 0.0 (.35 1.0
QG 9.7 3.5 4.8
YR o7 5.5 48
R .7 95 4.2
Sz 134 .90 0l
Q210 140} 031 017
350 1%.5 4.7 4.2
(a0 70.0 37.8 37
2305 A7.0 sl 0o
(3451 41,4 (.41 arn
352 Thy it megsuyre -0.03 0
Qi 93.3 8.5 H.d
(24002 88.3 H.$ 8.
403 885 8.5 B4
Qoal 34.6 17.5 16.9
EC. 301 L C. 501
Pin Nn. Voltage Pin No, Voltage
i 1.16 1 159
2 4.0 2 123
3 G.8 3 4]
4 LR 4 125
& 121
o 4.1
7 i1
f 1.0
a9 12.2
1k 142
i1 3.4
12 79
13 o8
14 12.8
15 1,52
14 0.0
17 0.83
13 0.0

13
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Figurc 11 Main PC Board Assembly (Component Side)
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Wills Garchier Meklel 1954014 Draplay

NECK PC BOARD ASS'Y
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Figure 14 Schematic Diagram



Atari Games Corporation
1277 Bewregas Avanne
B Box 3018

Sunnyvale. Califortia 94088
[408) 747-2700 * Telex GRT 3719985

5



