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Figure 6-5 TV 90/120. lSV Schematic 

GEIiERAL IIOTlS: �t�r�H�L�[�S�~� OTIIERYIS[ SP[(IF IlD 

1. ALL IIESISTORS lIQW. 51. VALUES IN �~�t�I�I�S�.� 

2. ALL CAPAClTO!I VALUES IN PlICROFARADS. FOR CAPACITOR TYPES. SEE IIITE r. 
8>. n DENOTES JIOI PI: CARO EDGE CONNECTOR. 

4. ) DENOTES CO:lNlCTIOH TO OFF BOARD COII'OHENTS. 
5. REFERENCE DESIGNATIONS lilT USED: RlB. RllS 

LAST REFERENCE DESIGNATION USED: Rm. Cill 
&1 PROTECTIVE ARC GAPS AN INTEGRAL PART OF TIE PRINTED MIRE BOARD. 
/}}, THE PWB CIRCUIT GROUNDS ARE BROUGHT OUT SEPARATElY TO PINS L 5 AND II 

OF JI01. PIID C IRCUIl GROUNDS FOR PINS I AND 5 OF JIOI ARE CONIIECT18 
GET HER BY A JlJ1PlR WIRE ON TIE BOARD AND ARE CONNECTED TO CHASSIS GROI 
VIA A WIRE FROf'I EllO. 

THE DATA DISPLAY UNIT IS COIIHfCTED TO THE SYSTEPI GROUND THROUGH PINS 
AND 10 OF JI01. FOR 1liii-STANDARD GROUIIIlING TECHNIQUES REFER TO SECTII 
2 OF THE SERVICE IlANUAL. 

it DlNOTES HEATSINK 

9'1-DIPPED "ICA CO - CERMIC DISC. 

- "YLAR 
E - ElECTROLYTIC AXIAL 
E • fUClROLYTI( RADIAL 

II.S.V p. POL YPtIOPYl1lIE 

A P3 AND Jl ARE USED OIIlY 0fI TIE M90 AND Ml20 PllDElS. 



PARTS LIST TV 90/120, ISV - IMI035 '1'1 

REF BBRC USED ON 6-002- REF BBRC USED Otl 6-002- ~ 

SYII OESCRI PTION PART NllllBER 0695 0688 om 0728 0730 om SYII DESCRIPTION PART NUPIBER 0695 0688 om 0728 0730 0734 

A101 RES TRIPI. 6OK, VERT OOLD 1-011-8006 X X X X TRANSISTOR 
A102 RES TRIPI. 20K, VERT LIN 1-011-8005 X X X X 
A103 RES TR I". 2. 5K. V IDEO CENTER 1-011-SOO1 X X X X 0101 2"5830 1-015-1172 X 

11102 2"6027 1-015-1157 X 
CAPACITOR. FIXED, uF UNLESS HOTED 11103 f'tPS-A65 1-015-1186 X 

111011 IIJE3055 1-015-1156 X 
C101 100PFt51. 500v, Df't 1-012-0300 0105 2Nqm 1-015-1139 x 
C102 .OO5t201) 100V. CD 10-12-7508 0106 2Nqm 1-015-1139 x 
CI03 .22t101) 10OV. IIY 1-012-2277 11107 f'tPS-U05 1-015-1159 ~ ~ C1011 .22t101) 100v. IIY 1-012-2277 1I1OS BU407 1-015-1210 ' X 
ClOS .68) SOV. E 1-012-2264 RESISTOR, FIXED. CARBON. tSS) 114M UNLESS NOTED 
CI06 470) 10V, E 1-012-2158 
CI07 HOT USED RI01 q7 70-16-0470 X 
CI08 25; 2SV, E 1-012-1380 RI02 100 70-16-0101 X 
CI09 .01t201; l000v, CD 1-012-2m R103 q1 70-16-0470 X 
CllO .02t201; l000v. CD 1-012-2217 RI04 220; 11211 1-011-225q X 
Clll .01t201; 1000v. CD 1-012-2214 R105 820; 11211 1-011-2268 X 
Cl12 .022tIOl, 63OV. IIY 1-012-225q R106 lI70 70-16-0471 X 
Cll3 .00II7tl0S; 63OV, IIY 1-012-2279 R108 lOOK 70-16-0104 X 
Cll4 .02t20%, 100v. CD 10-12-7209 R109 300, 11211 1-011-2257 X 
Cll5 I; 50V, E 1-012-2189 RllO YARI 250t201; CO VERT HGT 70-89-0251 X 
Cll6 so; soy, E 1-012-2157 Rlll 12; 11211 1-011-2224 X 
C117 .047tlO1; 25OV. IIY 1-012-2240 R112 15, 11211 1-011-2226 X 
Cll8 220; 25V, E 1-012-2159 Rll3 NOT USED 
em lOtlO1; 100v. IIY 1-012-2255 Rm 1I5K 11211 1-0U 22711 
Cl20 .02t20%; 500v, CD 1-012-0780 R115 NOT USED 
Cl2l so; 5OV. E 1-012-2157 RU6 62K 70-16-0623 
C122 .022tl01; 25OV. PP 1-012-2297 R117 YAR) 100K:t20%; co BRT ADJ 1-011-5q35 
C123 lOt10%; l00v, IIY 1-012-2255 RI18 3OK; 11211 1-011-2305 
e124 NOT USED R119 9.1K 70-16-0912 

R120 8.2f't 70-16-OS25 
DIODE RI21 lOOK 70-16-0104 
CRI H510 1-021-0424 X R122\ YAR; 2. 511t20%. CO FOC ADJ 1-G11-5566 
CRI01 1"3605 1-021-0410 X R123 16; 11211 1-011-2227 
CRI02 1"36OS 1-021-0410 X R124 510 70-16-0511 
CR103 IN360S 1-021-01110 X R125 lK 70-16-0102 
CRI04 1"3605 1-021-0410 X R126 HOT USED 

CR10S 1"36OS 1-021-0410 ~ 
R127 3.3K 70-16-0332 

CRIOO 1"3605 1-021-0410 R128 15K 70-16-0153 
tRlO7 IN3605 1-012-()l1l0 X R129 3K 70-16-0302 
CRIOS iIOT USED mo 82dO%, 311. l1li 1-011-2375 
CRI09 1"3605 1-021-0410 Rl3l 3; 112M, co 1-011-2Q78 
CRHO 1"3280/B599 1-021-01103 R132 1.2tlOI; 211. l1li 1-011-1395 
CRlll 3OS3 1-021-0458 R133 6.8K 70-16-0682 
CRll2 30S3 1-021-01158 Rl34 NOT USED 
CRll3 1"3280/B599 1-021-0403 

TRANSISTOR CRUll IN3605 1-021-0410 
n NOT USED 

fUSE T2 H[6H VOlTAGE TY90/15Y 6-003-0602 
FlOI 2A-12SV, PICO 1-028-02Q7 OR HIGH VOlTAGE TY120/1SV 6-003-0530 

OR HIGH VOLTAGE TY120 6-003-0587 
CONNECTORS OR HIGH VOLTAGE TYX120 6-003-0604 
JI02 CONNECTOR, Q PIN IW.E 1-039-0146 n01 HORIZ DRIVER 1-017-5q02 
J103 HOT USED 

"I SCEllANEOUS J1011 CONNECTOR. 7 PIN PlALE 1.039-01ij5 
P3 CO:l.'lECTOR. 1 PIN FEf'tALE 1-034-0323 CRT SOCKET 1-022-0427 
J3 CONNECTOR. 1 PI H IIAlE 1-034-0300 

COIL 

U VERTI CAL CHOKE 6-003-0529 
L2 DEFLECTION TY90 1-023-0237 

OR DEFLECT ION TYX 1201TY120 1-023-0231 
LIOI 560uH 1-016-0302 
U02 lINEARITY 1-016-0328 
U03 WIDTH 1-016-0323 

Figue-e 6-6 TV 90/120, lSV Parts List, Waveform and Component Layout 6-8 
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Figure TC 90/120, AC Schematic 

GENERAL 1I0T~'S: IJNLESS QIIIERWTSE SPECifiED 

). ALL RESISTORS !I~W, 5~, VALUfS I" OII11S. 

2. ALL CAPACITOR VALUlS Iii MICROFARADS. FOR CAPACITOR TYPES, SEE IIITE 19. 
& 0 DfNOTES J101 PC C.~RD EOGE CONNECTOR. 
~. -n-DENOTES CONNECIIO~ TO OFF BOARD COI1POH£NTS. 
5. REfERE1ICE DESIGNATIONS NOT USED: RlB, RllS. R126 

LAST R~FEREHCE DESIGNATION USED: Rm, C123 
&. PROTECT IVE ARC GAPS ARE All INTEGRAL PART OF PRINTED VIRE BOARD. 
fA TN[ PHB CIRCUIT GRou.~DS ARE BROOGHT OUT SEPARATElY TO PINS 1. S AIIII 10 OF 

J10). PWB CIRCUIT GROUNDS FOR PINS 1 AND S OF JI01 ARE CONNECTED TO-
GETH£R BY A JIJII'ER V I RE ON THE BOARD AIID ARE CONNECTED TO CHASS I S GROUIIO 
VIA A VIRE fROll EllO •• 
TN[ DATA DISPlAY UHIT IS COWCTED TO TI£ SYSTEII GROUItD THR0U6H PINS 1 
AND 10 OF JI0l. fOR NON-STAIIDARIl GROUIIOJlIG TECHNIQUES R£FER TO SECTlOII 
2 OF THE SERV I CE IIAIIUAL. 

£ DEIllTES HEATS INK 

9. ~. DIPP£D "ICA 
@. CERMIC DISC 

®. IffLAR 
@. ELECTROlYTIC AXIAL 
@. ELECTROLYTIC RADiAl 

®. POL YPROPYLE~E 

;~~'i :~~~::::;;~\~~~~~-:U~~:~~;:f~:~J,Y , .:~,~:;, C~~ 
ntIS _!TeA. fHl t_lnCAL eo_rrts . flEet 

Alit O£N(lT(I) IN \'It!! $""*1> AU,,$ 011 TOlf. Jltl<J~flt, 
":::":_:~ ... :~: ~::e ARE H>.~ RE'LACfo 0!ti.1 IIIi'll " 

' .. ~ I<OtIlA~ef~__c'~ 
'IjAt ~~!~~, ~~'~'~;~ 

o •• ~: : ~::~ .:. '.>f:t:t':::i~· .~~:.:~"@ 



PARTS LIST, TV 90/120 AC III 'I' IMI035 

REF BBRC USED ON 6-002- REF USED ON 6-002-
SYl'I DESCRIPTION PART NlI1mER 0696 0654 0714 0729 SYI! DESCRIPTION PART NUMBER 0696 0654 0714 0729 

Al INT CIRCUIT lAS-l515 1-025-0122 COIL 
A2 BRIDGE RECTIFIER 1-021-0413 

LI VERTICAL CHOI([ ~ ~ AlOl RES TRIPI, 6OK, VERT OOLD 1-011-8006 6-003-0529 

AlO2 RES TRIPI, 20K, VERT LIN 1-011-8OOS l2 DEFlECTION, TV 120/AC 1-023-0231 

Al03 RES TRIPI. 2.SK. VIDEO CENTER 1-011-8001 OR DEFLECTION, TV 90/AC 1-023-0237 
LIOI 560uH 1-016-0302 

CAPACITOR, FIXED, uF UNLESS NOTED LI02 LINEARITY 1-016-0328 
LI03 WIDTH 1-016-0303 

Cl 3300) SOY. E 1-012-2286 
C2 100J 2SV, E 1-012-2076 TRANSISTOR 
ClOl 1OOPft51. SOOV, DPI 1-012-0300 

0101 C102 .005t201; 100v, CD 10-12-7508 2NS830 1-015-1172 

C103 .22t10%) 10OY, ltV 1-012-2277 0102 2N6027 1-015-1157 

C104 .221101) 100v. ltV 1-012-2277 0103 HPS-A65 1-015-1186 

C105 .68) SOV. E 1-012-22611 0104 1IJE30SS 1-015-1156 

C106 470J lOV, E 1-012-2158 0105 2N4124 1-015-1139 

C107 NOT USED 0106 2N4124 1-015-1139 

CI08 25) 2SV. E 1-012-1380 X X X X 0107 II'S-UOS 1-015-1159 

C109 .01120%) 1000v, CD 1-012-2214 X X X X 0108 BU407 1-015-1210 

CUO .02t201J 1000v, CD 1-012-2217 X X X X 
C111 .01t20%J 1000v. CD 1-012-2m X X X X RESISTOR. FIXED. CARBON. 151) 1/411 UNLESS NOTED i~ Cll2 .0022tlOI) 630V. ltV 1-012-2254 X X X X R101 47 70-16-0470 
Cll3 .0047t101; 630V. ltV 1-012-2279 X X X X R102 100 70-16-0lOl ~~ 
CU4 .021201) 100v. CD 10-12-7209 X X X X RI03 47 70-16-0470 
C115 1) SOY. E 1-012-2189 X X X X R104 220) 11211 1-011-2254 

~ 

e116 SO) SOY. E 1-012-2157 X X X X R105 820) 11211 1-011-2268 
e117 .047tlO'l) 25OV. flY 1-012-2240 X X X X R106 470 70-16-0471 
Cl18 220) 2SV. E 1-012-21S9 X X X X R107 360 70-16-0361 
C119 10tl0%J l00v. flY 1-012-2255 X X X X RI08 lOOK 70-16-0104 
C120 .02120%) 500V. CD 1-012-0780 X X X X RI09 300J 1/2\1 1-011-22S7 
Cl2l SO) SOY. E 1-012-2157 X X X X R110 VARJ 25Ot20'l) CO VERT HGT 70-89-02S1 
C122 .022tlOII 25OV. PP 1-012-2297 X X X X Rlll 121 11211 1-011-2224 
C123 IOt1011 l00v. ltV 1-012-2255 X X X X Rll2 151 11211 1-011-2226 
C124 NOT USED Rm NOT USED 

R114 l.SKI 11211 1-011-2274 
DIODE Rm HOT USED 

CR H510 1-021-0424 1. 
R1l6 62K 10-16-0623 

CR101 IN3605 1-021-0410 Rll7 VARI 100Kt2011 CO BRT ADJ 1-011-5435 

CR102 1N3605 1-021-0410 R118 30KI 112W H11-230S 

CR103 1H3605 1-021-0410 
R1l9 9.1K 70-16-0912 

CRI04 1N3605 1-021-0410 R120 8.2" 70-16-082S 

CR105 1N3605 1-021-0410 R121 lOOK 70-16-0104 

CRIOG 1N3605 1-021-0410 R122 VARJ 2. 5Plt201. CO FOC ADJ 1-011-5566 > 

R12l NOT USED 
0 

CR107 1N3605 1-021-0410 !r~~ 
CR108 NOT USED Rm 510 70-16-0511 

CR109 1N3605 1-021-0410 
R125 1K 70-16-0102 >-f: 

CR110 1N3280/8599 1-021-0403 
R126 HOT USED 
R127 3.3K 70-16-0332 

CRlll 30S3 1-021-0458 
CRll2 30S3 1-021-0458 

RU8 30K 70-16-0303 

CRIn 1N3280/8599 1-021-0403 R129 3K 70-16-0302 

CRIll! 1H3605 1-021-0410 
R130 82tl01 311. WI! 1-011-2375 
Rm 31 11211, CO 1-011-2478 I~ FUSE Rm 1.21101J 211. WI! 1-011-1395 
Rl33 6.8K 70-16-0682 

FlOl NOT USED Rl34 NOT USED ~~ 

CONNECTORS Rl35 HOT USED 
c .. 
~ 

JI02 CONNECTOR. 4 PIN PlALE 1-039-0146 TRANSFORltER 
J103 CONNECTOR. 4 P J H PlALE 1-039-0146 
JI04 CONiIECTOR. 7 PIN PlALE 1-039-0145 Tl POWER 6-003-0569 

T2 HIGH VOLTAGE 6-003-0530 
OR HIGH VOLTAGE 6-003-0602 

nOl HORIZ DRIVER 1-017-5402 

VR101 ZENER. 1H759A.· 12V 78-15-0759 

In SCELlANEOUS 

CRT SOCKET 1-022-0427 
ASSY POWER SUPPLY 6-003-0570 
ASSY JUMPER PLUG 6-004-0749 
SOCKET TRANS I STOR 1-022-0433 

Figure 6-8 TV 90/120 AC Parts List, Waveform and Component Layout 6~IO 



IM1035 

Section 7 

SUPPLEMENT 

7.1 GENERAL 

We are continually striving to provide you with a service manual that represents 
the units you have ordered. Because of printing and shipping requirements we 
can't get these changes immediately in to the printed manuals. This section 
will contain change information concerning the TV 50, 90, 120 data display models. 

Each change supplement section will identify the mode1(s) affected by revision 
level of the final assembly. 

Section 1 through 6 represents the TV 50, TV 90 and TV 120 at the B reV1Slon 
level. The revision level of your unit can be identified by the revision 
letter following the unit model number on the serial number tag. The high 
voltage transformer assembly, PWB assembly, power supply module and frame 
assembly are also identified with a revision level. The revision level is noted 
after the last four digits of the board assembly part number which is stamped 
on the board. 

/ 

7-1 



INSTALLATION AND OPERATING MANUAL 
MALFUNCTION 

REPORT 

Dear Customer: 

We are trying to manufacture the most reliable product possible. You would do us a great courtesy 
by completing this form should you experience any failures. 

1. Type Unit _________________ Serial No. ________ _ 

~odule (ifapplicable) _____________________ ~ 

2. Part failed (Name and Number} _____________________ _ 

3. Cause of failure (if readily available} ___________________ _ 

'\... 
4. Approximate hours/days of operation to failure _______________ _ 

5. Failure occurred during: 

Final Inspection Customer Installation Field Use 

6. Personal Comment: 

Customer _______________ _ 

Address _______________ _ 

Signed __ ----------------

Date _________________ ~~ 

Ball Electronic Display Division 
P.O. Box 43376 
St. Paul, Minnesota 55164 
Telephone 612-786-8900 TWX 910-563-3552 



LOST OR DAMAGED EQUIPMENT 

The goods described on your Packing Slip have been received by the Transportation Company com­
plete and in good condition. If any of the goods called for on this Packing Slip are short or damaged, 
you must file a claim WITH THE TRANSPORTATION COMPANY FOR THE AMOUNT OF THE 
DAMAGE AND/OR LOSS. 

IF LOSS OR DAMAGE IS EVIDENT AT TIME OF DELIVERY: 

If any of the good called for on th is Packing SI ip are short or damaged at the time of 
delivery, ACCEPT THEM, but only if the Freight Agent makes a damaged or short 
notation on your Freight Bill or Express Receipt and signs it. 

IF DAMAGE OR LOSS IS CONCEALED AND DISCOVERED AT A LATER DATE: 

If any concealed loss or damage is discovered, notify your local Freight Agent or Ex­
press Agent AT ONCE and request him to make an inspection. This is absolutely 
necessary. Unless you do this, the Transportation Company will not consider any 
claim for loss or damage valid. If the agent refuses to make an inspection, you 
should draw up an affidavit to the effect that you notified him on a certain date and 
that he failed to make the necessary inspecV-on. 

After you have ascertained the extent of the loss or damage, ORDER THE REPLACEMENT 
PARTS OF COMPLETE NEW UNITS FROM THE FACTORY. We will ship to you and bill you for 
the cost. This new invoice will then be a part of your claim for reimbursement from the Transporta­
tion Company. This, together with other papers, will properly support your claim. 

Remember, it is extremely important that you do not give the Transportation Company a clear re­
ceipt if damage or shortages are evident upon delivery. It is equally important that you call for an 
inspection if the loss or damage is discovered later. DO NOT, UNDER ANY CIRCUMSTANCES, 
ORDER THE TRANSPORTATION COMPANY TO RETURN SHIPMENT TO OUR FACTORY 
OR REFUSE SHIPMENT UNTIL WE HAVE AUTHORIZED SUCH RETURN. 

IMPORTANT 

EQUIPMENT RETURN TO BALL ELECTRONIC DISPLAY DIVISION 

1. Receive return authorization from the plant unless the unit was sent to you upon evaluation 
or rental. 

2. Return prepaid. 

3. Be sure a declared value equal to the price of the unit is shown on the bill of lading, express 
receipt, or air freight bill, whichever is applicable. This would cover claim for shipping dam­
age on return. 



WARRANTY 

Ball Electronic Display Division certifies that each monitor will be free from defective materials 
and workmanship for one year from date of shipment to the original customer. The only excep­
tion will be the receiving tubes and solid state devices (transistors, diodes, etc.). Receiving tubes 
will carry a 90 day warranty, and the picture tube will have the standard one year warranty. With 
solid state devices, we will reflect the manufacturers' warranty. 

Ball Electronic Display Division agrees to correct any of the above defects when the monitor is 
returned to the factory prepaid. Written authorization must be obtained and confirmed in writing 
by the Customer Service Department before returning the monitor to the factory. 

Under this warranty, Ball Electronic Display Division will provide the necessary components required 
by the customer to correct the monitor in the field. The components will be shipped, prepaid, on a 
billing memo which will be cancelled upon receipt of the defective components at the factory. When 
ordering components for repair or replacement, the model number and serial number must be in­
cluded on the customer request. 

This warranty is invalid if the monitor is subject to mis-use, abuse, neglect, accident, improper in­
stallation or application, alteration or negligence in use, storage, transportation or handling and 
where the serial number has been removed, defaced or changed. 


