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LTLELEVISION SCHEMATICS
ADMIRAL
Chassis 17XP3: Models T1801 (Pasa-
dena), T1802 (Palm Beach), T1806
(Palm Springs), T1807 (Palo Alto)

page 3

Chassis 18XP4BZ: Models T2301Z
(Nassau), T2302Z (Bahamas),
T2326Z (Jamaica), T2327Z (Marti-
nique), T2336Z (Hawaii), T2337Z
(Honolulu) page 4

"Personal Portable TV," Chassis
14YP3B page 6

ANDREA
Chassis V021: Models T -V021
(Montauk), MC -V021 (Capri), C -
V021 (Hampton) page 7

Chassis VP21: Models T-VP21
(Hollywood), C-VP21 (New Hamp-
ton), MC-VP21 (Catalina), LB-
VP21 (Monte Carlo), CO-VP21
(Newport) page 8

ARVIN
Chassis "E" 383 -VHF: Models 21-
544, 555, 557 page 9

BENDIX
Chassis T19: Models T2100E (Van-
guard), T2100M (Valiant), T2101M
(Vigilant) page 10

CAPEHART
Chassis "CX-38" series page 11

Chassis CX-38S Series: Models
3T216 -MD -4 (MD -5, BD -4, BD -5),
6T216MD-4 (MD -5, BD -4, BD -5),
11C216MD-4 (MD -5, BD -4, BD -5),
16C-216MD-4 (MD -5, BD -4, BD -5,
FD -4, FD -5) page 13

CBS -COLUMBIA
Chassis 1610: Models U3T602,
U3T615. U3T616, U3T621, U3T622,
U3T623, U3T624, U3C627, U3C628,
U30631, U3C632. U3C633, U3C634,
U3C635, U3C636. Chassis 161:
Models 3T602, 3T615, 3T616, 3T621,
3T622, 3T623, 3T624, 3C627, 3C628,
3C631, 3C632, 3C633, 3C634, 3C635,
3C636 page 14

Chassis 3001: Models 7T307, 7T309,
7T310, 7K325, 7K326. Chassis 3002:
Models 7T307U, 7T309U, 7T310U,
7K325U, 7K326U, 7K329U, 7K330U,
7K332U Chassis 3003: Models 7TR11,
7TR312, 7KR329, 7KR330, 7KR332
Chassis 3012: Models 7K333U,
7K334U, Chassis 3013: Models
7KR333, 7KR334 Chassis 3015:
Models 7KR335, 7KR336 page 16

CROSLEY
Chassis 472: Models J-21 TKMF, J-
21 TKBF, J-21 TKLMF, J-21
TKLBF, J-21 CKMF, J-21 CKBF,
J-21 LKBF. Chassis 473: Models J-
21 TKMU, J-21 TKBU, J-21
TKLMU, J-21 TKLBU, J-21 CKMU,
J-21 CKBU, J-21 LKBU. page 18

Chassis 483: Models J-21TAMH, J-
21CAMH. J-21TABH, J-21CABH,
J-21TAWH. J-21RABH, J-21RAMH
Chassis 484: Models J-21TAMU, J-
21CAMU, J-21TABU, J-21CABU, J-
21TAWU, J-21-RABU, J-21RAMU
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Chassis 487: Models AT -10M, AT -
10B, AC -10M, AC -10B, AH-10B
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DU MONT
Chassis RA -340 /341, 342/343: Models
Templer, RA -340-A1, RA -341-A1;
Conover, RA -340-A3, RA -341-A3;
Croft, RA -340-A4, RA -341-A4;

Thorndvke, RA -342-A2, RA -343-
A2; Culver, RA -342-A3, RA -343-
A3; Darien, RA -342-A4. RA -343-
A4; D'Orsay, RA -342-A5, RA -343-
A5; Douglas, RA -342-A6, RA -343-
A6 page 22

Chassis RA -356, 357 page 24

Chassis RA -370/371: Models Shelby,
Wilshire, Windsor, Derbyshire, Stan-
ford page 26

Chassis RA380 /381: Models Brew-
ster. Berkeley, Bedford, Bryan, Bell-
more page 28

EMERSON
Chassis 120220-D: Models 1030D,
1032D. Chassis 120239-D: Models
1058D, 1060D, 1062D, 1064D. Chassis
120239-F: Models 1060F, 1062F,
1062H, Chassis 120251-D: Model
1104D. Chassis 120254-D: Models
1106D, 1106F Page 30

Chassis 120257-D: Models 1108D,
1110D, 1112D, 1116D, 1120D, 1126D,
1138D, 1140D, 1150D, 1152D, 1154D,
1162F. Chassis 120257-P: Models
1108F, 1126F, 1138F, 1140F, 1150F,
1152F. 1154F, 1162D, 1164D. Chassis
120258-D: Models 1109D, 1111D,
1113D, 1117D, 1121D, 1127D, 1139D,
1141D, 1151D, 1153D. 1155D, 1163D,
1165D. Chassis 120263-D: Models
1122D. 1124D, 1156F. Chassis 120263-
P: Models 1112F, 1124F, 1156D,
1160D. Chassis 120265-D: Models
1123D, 1125D, 1157D, 1161D. Chassis
120277-D: Model 1144D. Chassis
120278-D: Model 1145D. Chassis
120282-P: Model 1158A page 31

Chassis 120292-P, -V: Models 1176,
1178, 1180 Chassis 120299-V: Models
1186, 1188 Chassis 120293-T, -X:
Models 1177, 1179, 1181 Chassis
120300-X: Models 1187, 1189

page 33

Chassis 120292-P, 120292-V, 120299-
V, 120293-T, 120293-X, 120300-X:
Models 1176, 1178, 1180, 1186, 1188,
1177, 1179, 1181, 1187, 1189 page 35

FADA
Deluxe 400 Series Chassis. Models
DL400T, DL400TLO, DL400TB,
DL400TBLO, DL400K, DL400KLO,
DL400KD page 37

GENERAL ELECTRIC
Chassis: "M" series: Portable.
Models 14T007, 14T008, 14T009,
14T010 page 38

Chassis "0" line: Models 21C40,
21C128, 21C129, 21C130, 21C131,
21C151, 21C152, 21C156, 21C157,
21T029, 21T030 page 39

Chassis "ST" line: Models 21C133,
-C134, -C135, -C136, -C141, -C142

page 41

Chassis "S" line: Models 21T038, 39,
41, 42, 43, 45, 48, 21C110, 11, 12, 13,
23, 24, 25, 26, 27, 24T070, 71, 24C180,
181 page 43

9 -in. Portable TV Chassis "T" line:
Models 9T001, 9T002 page 45

HALLICRAFTERS
Chassis A2000D,
D2000D: Models
21K520, M, B:
21TT501, M, B;
21K541, M, B;
24KT550, M, B;
24KT551, M, B

B2000D, C2000D,
21TT500, M, B;

21KT540, M, B;
21K521, M, B;

24TT510, M, B;
24TT511, M, B;

page 46

Chassis A2005: Models 1771'700M,
17TT700E, 17TT760T, 17TT710
Chassis B2005; Models 17TT701M,
17TT701E, 17TT761T, 17TT711
Chassis C2005: Models 21TT750M,
21KT850M, 21KT850B Chassis
D2005: Models 21TT751 M,
21KT851M, 21KT851B page 47

HOFFMAN
Chassis 306-21: Models 21M175S,
27B176S, 21P177S, 21M183, 21B184,
21P185, 21U205S, 21M357, 21B358,
21P359. Chassis 307-17: Models
7M181, 7B182, 7W181. Chassis 308--

21: Models 21M183P, 21B184P,
21B185P, 21M357, 21B358P, 21P359P.
Chassis 309-21: Models 21K186,
21M187, 21B188, 21-189, 21W360,
21M360, 21B361, 21P362. Chassis 310-
21: Models 21W190, 21M190, 21B191,
21P192 page 49

Chassis 321(U): Models K1081 (U),
B1081 (U), B1091 (U), M1091 (U) ,
M1111 (U), B1111 (U), W1111 (U) ,
M3061 (U), B3061 (U), W3061 (U) ,
SP3061 (U), M3101 (U), B3101 (U),
W3101 (U), P3101 (U): Chassis 322-
(U): Models M1121 (U), W1121 (U),
B1121 (U), P1121 (U), M3071 (U),
W3071 (U), B3071 (U), P3071 (U) ,
P3091 (U) , M3114 (U), W3114 (U) ,
B3114 (U) , P3114 (U)
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(Featherlite) Chassis 326: Models
PT1144, PT114U, SG1144, SG1144U,
1144 series page 52

HOTPOINT
Chassis "MM" line: Models 17S301,
17S302 page 53

MAGNAVOX
Chassis 600 series: Models CTA440-
AA, CMUA440AA, CTA441AA,
CMUA441AA, CTA442AA, CMUA-
442AA page 55

Chassis 650 Series: Models CTA465-
AA. CMUA465AA, CTA466AA,
CMUA466AA, CTA469AA, CMUA-
469AA, CTA473AA, CMUA473AA,
CTA474AA, CMUA474AA, CTB-
470AA, CMUB470AA, CTD471AA,
CMUD471AA, CTE472AA, CMU-
E472AA page 56

Chassis 117 series: Models CTA/
CMUA 487AA, 488AA, 489AA,
490AA, CTA/CMUA 491AA

pagc 57

MONTGOMERY WARD
Models WG4011B. 4012B, 5011B,
5014B, 4111C, 5111C, 4112C, 5114C,
5016A, 5116A, 5017A, 5117A, 5018A,
5118A page 59

MOTOROLA
Chassis TS -533, TS -533Y; Models
21C4, Y21C4. 21C4B, Y21C48, 21K41,
Y21K41, 21K4111 Y21K41B, Y21K42,
21K42B, Y21K42B, 21K43, Y21K43,
21K43B, Y21K43B, 21K44B, Y21K-
44B. 21K44W, Y21K44W, 21K45,
Y21K45, 24K10, Y24K10, 24K10B,
Y24K10B, 24K11, Y24K11, 24K11B,
Y24K11B, 24T4, Y24T4, 24T4B, Y24-
T4B page 60

Chassis TS -534, TS -534Y: Models
21K48M, Y21K48M, 21K48B, Y21K-
48B page 62

Chassis TS -537: Models 21T32BA,
21T32CHA, 21T32MGA, 21T34BA,
21T34MA. 21K53BA, 21K53MA, 21K-
55BA, 21K55MA page 63

OLYMPIC
Chassis AA: Models 17CA20, 17TA-
19, 17TA32, 17TA33. Chassis AB:
Models 21CB35, 21CB41, 21DB71,
21KB24, 21KB26, 21KB36, 21KB76,
21TB34, 21TB40. 22DB series Chassis
AC: Models 21CC55, 21CC70, 21DC-
71, 21KC44, 21KC46, 21KC56, 21TC-
54, 22DC series Chassis AJ: Model
24CJ68 Chassis AK: Models 24CJ-
68BK, 24CJ68MK, 24CK77 page 65

BD Chassis: Models C21BD35, K21-
BD34. T2IBD19 BF Chassis: Models
C21BF21, T21BF20 page 66

Chassis CA: Models 1CA20, IKA40,
1TA10. Chassis CB: Models 1CB21,
1DB17, ITB11. Chassis CE: Model
4CE15 page 67

PACKARD-BELL
Chassis 88S1: Models 21ST1, 24ST1,
21SC1 page 68

Chassis V8-1: Models 17VT1, 21VT1,
17VT1U, 21VT1U page 69

Chassis 88S2 page 70

(Continued on next page)



PHILCO
Chassis 350: Models 22C4016, 22C40 -
16L, 22C4124, 22C4124L, 22C4126,
22C4312, 22C4412 page 71

Chassis TV -300, TV -301: Models
22C4119, 4120. 4120L, 4123, 4310,
4310L, 4011, 4013, 4013S, 4013X, 4015,
4119X, 4124, 4124L, 4127, 4120X,
4123. 41245, 4125H, 4125M, 4311H,
4311M page 73

PHILHARMONIC
Models 54CM21, 54TW21 page 75

RAYTHEON
Aristocrat Series Chassis 21T40:
Models M -210-B, M -210-M, C -214-
B. C -214-M. Chassis 21T41: Models
UM -211-B, UM -211-M, UC-213-B,
UC-213-M. UC-215-B, UC-215-M
Chassis 21T43: Model C-218 Chassis
21T44: Model UC-219 Chassis 21T45:
Models C -216-B. C -216-M Chassis
21T46: Models UC-217-B, UC-217-M

page 76

Aristocrat Series Chassis 21T42:
Models C -212B, C -212M, C220

page 77

RCA VICTOR
(Including list of renlacement narts)
Chassis KCS92: Models 21 -S -503N,
21 -S -504N, 21 -S -505N, 21 -S -506N,
21 -S -507N. 21 -S -519N. 21 -S -521N,
21 -S -522N. Chassis KCS92A: Models
21 -S -510N. 21 -S -511N. 21 -S -516N.
Chassis KCS92B: Model 21 -S -537N.
Chassis KCS92C: Model 21 -S -526N.
Chassis KCS92D: Models 21 -S -503 -
NU, 21-S-504NU. 21-S-505NU, 21-
S-506NU, 21-S-507NU, 21-S-519NU,
21-S-521NU. 21-S-522NU. Chassis
KCS92E: Models 21-S-510NU, 21-S-
511NU. 21-S-516NU. Chassis KCS-
92F: Model 21-S-537NU. Chassis
KCS92H: Model 21-S-526NU.
Chassis KCS92L: Model 21 -S -523N.
Chassis KCS92M: Model 21 -S -523 -
NU page 78

Chassis KCS96: Models 21-T-6082,
21-T-6083. Chassis KCS96A: Models
21 -T -6082U, 21 -T -6083U. Chassis
KCS96B: Models 21-T-6114, 21-T-
6115. 21-T-6117. Chassis KCS96C:
Models 21 -T -6114U, 21 -T -6115U, 21-
T -6117U. Chassis KCS96D: Models
21-T-6225, 21-T-6227, 21-T-6255,
21-T-6256. 21-T-6257. Chassis KCS-
96E: Models 21 -T -6225U. 21-T-
622711. 21 -T -6255U, 21 -T -6256U. 21-
T -6257U page 81

(Clock TV) Chassis KCS101, KCS-
101A: Models 21-T-639, 21-T-63QU

page 83

Chassis KCS100B: Models 8 -PT -
7030, 8 -PT -7031, 8 -PT -7034

page 85

COLOR TV Chassis CTC5. CTC5A:
Models 21 -CS -7815. 21 -CS -7815U,
21 -CS -7817, 21 -CS -7817U page 87

Chassis KCS102B, KCS102D: Models
14 -S -7052(U), 14-S-7071 (U), 14-S-
7070 (U) , 14-S-7074 (U) page 89

SENTINEL

Models 1U-1101, 1U-1111, 1U-1121,
1U-1124, 1U-1126, 1U-1127, 1U-1131,
1U-1134, 1U-1136, 1U-1137, 1U-1145,
1U-1147, 1U-1155, 1U-1157, 21101,
21121, 21145 page 91

Models 1U-1202, -1205, -1208, -1212,
-1215, -1218 page 93

SETCHELL CARLSON
Chassis C100: Portable, Unitized,
Model P61 page 94

SPARTON
Chassis 15V215 page 95

STANDARD COIL
Model "T" series page 96

STEWART-WARNER
Models 17T -9620A, 17T -9620B, 21C -
9630C, 21C-9630CB, 21C -9630D, 21T -
9630A, 21T-9630AB page 98

STROMBERG-CARLSON
Chassis 21T -22T Series: Models
21TQ, 21TM, 21TB, 21TW, 21TF

Page 99

SYLVAN IA
Chassis 1-526-1, -2, -3, -4, -5, -6:
Models 612, 614, 622 series page 100

Chassis 1-533-1, -2: Models 21T201,
21T301, 210501, 210502, 210601,
21D802, 24T301, 24C601 series

page 102

TRAV-LER
Chassis 510A4, 511A4, 513A4, 513A5,
514A4, 514A5: Models 317-56, 317-67,
321-75, 321-76, 321-770, 517-56, 517-
67, 521-75, 521-76, 521-77, 521-78

page 104

Chassis 627A6: Models 617-33, 617-
34, 621-30, 621-31, 621-32, 621-R40

page 105

TRUETONE
Models 2D1634A, 2D1636A, 2D2634A

page 106

WELLS-GARDNER
Series Models
324A59 -U -A-576,
2324A59U-A-560,
321A59U-A-554,
2321A59U-A-556,
321 A59U- A - 504,
2321A59U-A-508

324A59C-A-576,
2324A59C-A-560,
321A59C-A-554,

2321A59C-A-556,
321A59C-A-504,

2321A59C-A-508,
page 107

WESTINGHOUSE
Chassis V-2342: Models H -934T21,
H -935T21, H -938K21, H -939K21, H -
941K21, H -942K21, Chassis V-2352:
Models H-934TU21, H-935TU21, H-
938KU21, H-939KU21, H-941KU21,
H-942KU21. Chassis V-2343: Models
H -950T24, H -951T24, H -954K24, H -
955K24, H -956K24. Chassis V-2353:
Models H-950TU24, H-951TU24, H-
954KU24, H-955KU24, H-956KU24.

page 108

Chassis V-2341: Models H-924T21A,
H-924T21C, H-927T21C, H-920T21C,
H-929T21C, H-965K21C, H-966K21C,
H -974T21, H -975T21, H -976T21
Chassis V-2351: Models H-924TU-
21C, H-927TU21C, H-928TU21C, H-
929TU21C, H-965KU21C, H-966KU-
21C, H-974TU21, H-975TU21, H-976-
TU21 Chassis V-2340: Models H-
916T17A, H-919T17A, H-920T17A,
H-921T17A, H -978T17. H -979T17, H -
980T17 Chassis V-2350: Models H-
916TU17A, H-919TU17T, H-920TU-
17A, H-921TU17A, H-978TU17, H-
979TU17, H-980TU17 page 109

Chassis V2344: Models H21T101, 104,
105, 106, 107, 108. H21K111, 112, 113,
114, Chassis V2354: Models H21TU-
101, 104, 105, 106, 107, 108, H21KU-
111, 112, 113, 114 Chassis 2345:
Models H24T117, 118, 119, 120, 121,
122, H24K125, 126, 127, 128 Chassis
V2355: Models H24TU117, 118. 119,
120, 121, 122, H24KU125, 126, 127, 128

page 111

ZENITH
Chassis 19X21: Models X2229R,
X2230E,R, X2256E,R. Chassis 19X22:
Models X2254M, X2257E R, X2258-
E,R. Chassis 19X22Q: Model X2264-
EQ, RQ page 113

Chassis 17Y20, 17Y22 page 115

Chassis 17Z21, 17Z22; Models Z2222C,
E, R, Y; Z2247E, H, R; Z2258E, H, R;
Z2282E, R; Z3000E, R; Z3004E, R;
Z3006E, R; Z3008E, R page 117

RADIO SCHEMATICS

ADMIRAL (Auto Radio) Model 556 page 128 TRUETONE
Portable Radio Chassis 4E2, 4H2: Table Radio:
Models 4E21, 4F22, 4F24, 4F26, 4F28, (Transistor Portable Radio) Chassis D2685A
4H24, 4H26, 4H28 page 119

(Clock Radio) Chassis 5W3: Models
5W32, 5B42, 5W33, 5B43, 5W34, 5W38,
5B48, 5W39 page 120

CBS -COLUMBIA
(Clock Radio) Chassis 636: Models
C230, C231, C232 Chassis 656: Model
C220 Chassis 616; Model C240

page 120

CROSLEY
(Radio) Chassis R100; Models
JT3BK, JT3RD, JT31Y, JT3GN.
Chassis R101: Models JT4BK,
JT4Ra JT41Y, .IT4GN page 121

(Clock Radio) Chassis R103: Models
JC-6BK, JC-6BN, JC-6TN, JC-6WE

page 122

DU MONT
(Hi-Fi AM-FM-Phono Console)
Chassis RA -349 Tanglewood

page 123

EMERSON
Portable Radio Chassis 120252-B:
Model 830B page 123

(Transistor
842

Portable Radio) Model
page 124

GENERAL ELECTRIC
Transistorized Portable Radio Model
675 page 125

GRANCO
Table FM Radio: Model 610 FM

page 126

MONTGOMERY WARD
Portable Radio Model GEN-1090A

page 126

MOTOROLA
(Portable Radio) Chassis HS -454:
Models 55J1, 55J2 page 127

HS -483: Model 56T1 page 128

PACKARD-BELL
(Table Model Radio) Model 5R1

page 129

RAYTHEON
Transistorized Portable Radio
Chassis 8RT1: Models 8TP1, 8TP2,
8TP3, 8TP4 page 130

(Transistor Portable Radio) Chassis
7RT4: Model T-2500 page 131

RCA VICTOR
(Transistor Portable Radio) Chassis
RC -1159: Model 7 -BT -9J

page 131

Models D2684A,
page 132

UNITED MOTORS
SERVICE (Div. GMC)
Auto Radio Model 7265855 (Cadil-
lac) page 132

WESTINGHOUSE
(Portable Radio) Chassis V-2237-2:
Models H -511P4, H -512P4

page 133

Transistor Portable Radio Chassis
V-2278-1: Models H -587P7, H -
588P7, H -589P7 page 134

ZENITH
(AM -FM Radio) Chassis 8Y02:
Models Y832R, Y832E page 135

Transistor Radio "Royal 500" Chassis
7XT40 page 136
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Dial Cord Slippage
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Self -Tapping Screw Holes

Solder Gun Mount

Wiring Replacement Yokes

Simple Transformer Repair

Cure for Noisy Speakers

Fused Cheater Cords

A Musical Slant

Simple Fuse Check

What Freezing Can

Quick AGC Check

Horizontal Oscillator Blocking

Nut Driver Extension

Vise Net Catches Parts

Home -Made Grommets

Page
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23
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32

32

34

34

34

Do to Mast 54

54

58
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64

64

Noisy Tuning Ccndensers

Loopstick Adjustment

Dial Belt Replacement

Ion Trap Technique

Spill Insurance

Meter Checks Fuse Blowout

Saving a CRT

Pilot Bulb Removal

Wire Fed Through Wall

Weak Tuner Contacts

Substitute Shop CRT

Phono Cartridge Check
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Home -Made Soldering Pot
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Soldering to Lugs
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SCHEMATIC NOTES

.... etc. indicate alignment points and alignment
connections.

IMPORTANT: Before making waveform and yohage measure.
menta see instructions below.

Fixed resistor values Mown in ohm. S 10% tolerance, % watt:
capacitor value. Mown in micronicrolands ± 20% tolerance mho
otherwise specified.

NOTE: X', 1000, 04F,Cx 1,000,000 MP'nticrofarad.
CAUTION: The diesels of able receiver is connected to one aide
of the power line. Operation of the clash outside of the cabinet or
with the cabinet back removed involves  shock hazard. Do not
Amend this chefs or connect Oat equipment to It enlese an
laniallso irsadormer In .and.

CONOMONS FOR OBSIRVING WAVIFOIDAS
Wantingi Pulsed high voltages are present on the cape of V405

and V406, and et pin 3 of V407. De not attempt to observe wave
forme at thew points unless suitable test equipment is need. Wave.
forms at these points may be taken with a capacitive voltage divider
probe. The wavelet= at pin 3 of V407 may also be taken by clipping
or twisting the lead from the high side of the oscilloscope over the
insulation on the lead connecting to pin 3. If the waveform is taken
in thin manner, its Mope will be the same, but the peak.topeak
voltage will be somewhat lower, depending on the degree of coupling
between the oscillootope and the lead connecting to pin 3 of V407.
 Waveforms Mould closely mumble them shown on the echematic.
 Waveform are taken with a transmitted signal input to the tele.

vision chaseis.
 Set all controls for  normal picture. Alter the receiver is net for

a normal picture, turn the Contrast control fully clockwise.
 Oscilloecope sweep is set at 30 cycles for vertical waveforms and

at 7,875 cycles for horizontal waveforms to permit 2 complete
cycles to he observed.

 Peakro.peak voltages will very lightly from those shown on the
uhematio, depending on the tut equipment employed and chassis
pats tolerance.

CONDITIONS FOR MIASURING VOLTAGES
Werningtteed high voltages are present on the caps of 5405

and V406, and at pin 3 of V407. Do not attempt to measure voltages
at time points without unable test equipment. A VTVM with 
high voltage probe may be used when measuring picture tube 2nd
anode voltage.
 Set the Channel Selector on an unused channel. Contrast con.

trot fully clockwise. All other controls counter -clockwise. Do not
ditturb Horitontal Hold or Horix Drive adjustments.

 Antenna disconnected and terminals 'honed together.
 Line voltage: 117 volt AC.
 DC voltages measured with  VTVM between tube socket terminals

and chssais, unless otherwise indicated.
 Voltages at V101, 5102 and V305 measured from the top of the

chassis with tubes in socket. Use of an adapter is recommended.
 Voltages marked () will vary widely with control settings.
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Channel adjustment of each station should be checked
upon installation and at every service call. With proper ad-
justment, beet picture is obtained at approximate center
rotation of Fine Tuning control.

Before proceeding with adjustment, see illustration at
right for location of channel screws. Note that channels 3
to 12 are provided with one channel screw for each two
rhannele. Channels 2 and 13 have individual adjustments.

Important: Adjustments should be made on the highest
channel first, since adjustment on one channel will affect all
other lower channels.

Channel adjustment can be made without removing the
chassis from the cabinet.

Adjust u follows:
a. Turn the set on and allow 15 minutes to warm up.
b. Set Channel Selector for highest channel in operation;

pet other controls for normal picture and sound.

c. Set Fine Tuning control at center of its range by to-
taling it approximately one-fourth way. Do this before
adjusting each channel.
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Remove Channel Selector and Fine Tuning knobs.
e. Locate the channel screw

for the channel to be ad.
justed. See illustration.

Using nonmetallle
screwdriver preferably
with Vs" metal tipped
blade) engage the channel
screw and carefully adjust
it for best picture. (Note
correct adjustment may not
be the point at which sound
is loudest). Cautions Only
slight rotation of screw is
generally required. Do not
exert excessive pressure or
turn screw completely in 30.
(clockwise) as damage to
switch wafer or coils may
result
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Chassis 17X19: Models T1801
(Pasadena), T1802 (Palm Beach),
T18060 (Palm Springs), T1807
(Palo Alto)

f. After adjusting highest channel, replace Channel Se-
lector knob and set Channel Selector to each lower
channel. Before making adjustment, be sure that Fine
Tuning control is at center of its range. Adjuat proper
channel screw.

Note: If adjustment screws for channels 7 to 12 do not
have sufficient range, make adjustment using channel 13
screw. If adjustment screws for channels 2 to 4 do not
have sufficient range, make adjustment using channel 6
screw. If channels 13 or 6 are in operation, use the next
lower channel for extending adjustment range.
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ADMIRAL
Chassis 18XP4BZ

CIRCUIT DIGEST

IMPORTANT ALIGNMENT HINTS
(For all 18 -series chassis.)

The following suggestions should be performed if diffi-
culty is experienced during the alignment procedure.

I. IF' CIRCUIT INSTABILITY: When spot frequency
aligning the IF amplifiers. the VTVM pointer may awing
when the hand is placed too near the IF transformers.
When viewing the IF response curve on an oscilloscope, the
curve may change shape with hand capacity, especially when
aligning 3rd IF' transformer T303. To correct either of
these conditions, the following alignment hints should be
tried:

la; Check the generator output leads to be certain that
the unshielded portion (especially the grounded lead) is as
short as practicable.

tbl Be sure that a decoupling network is used at the
video detector output and that the leads on the network are
kept as short as possible; see figure 21.

ci The use of a nine inch hexagonal alignment tool will
permit adjustment without encountering "hand capacity"
effects. See "Alignment Tools" above.

2. RECEIVER OVERLOADING WHEN CHECKING THE
OVER-ALI. RESPONSE CURVE: Due to the inherent high
sensitivity of these receivers, it is very easy to cause over-
loading of the third IF amplifier stage. In some cases, gen-
erator leakage alone is enough to produce a response curve
on the oscilloscope. To prevent overloading, the following
things should be done:

(a) Be certain that the generator output attenuators are
set for a minimum output.

(b) Some generators have a built-in pad in the output
cable. Be sure that the pad in the cable is properly con-

 Note: Thew stops Cr.' not perlormod on VHF only receivers.
1 Required for I FIF alignment only.

netted in the circuit. Refer to the generator instruction
manual for details.

c) If a pad is not built in, the 12 db pad shown below
in figure 20 can be constructed and connected between the
generator and the antenna terminals.

3. SPECIAL TUBE SHIELD: For injecting 21MC or
4IMC IF' Signals, use an insulated tube shield over the VHF
Oscillator -Miser tube. Insulate bottom of tube shield with
masking tape, see figure 19.

INSULATE -
BOTTOM WITH
MASKING TAPE

Figure 191 Special Tube Shield for IF Alignment and
IF Rmponte Cum. Check.

4. CONNECT SPEAKER AND DEFLECTION YOKE:
Speaker and deflection yoke must be connected to chassis
during alignment.

SW ties

UN tilt

iii tilt

To

500 01111S ustesNA

Figure 20. Illustration of 12 db Attenuation Pad far
Viewing Over-all RF-IF Retponsa Curve.

10.000 titsTo MT
ingime5v5

MID
Clan -s-

1110

Figur. 21. D ling Filter.

to SCOPE
OR treys.

Information on this page applies only to 18XP48Z chassis.

IF AMPLIFIER AND TRAP ALIGNMENT
 Connect negative of 3 volt bias supply through 10 K signed high channel, to prevent interference during

resistor to test point "T", see figure 22, positive to alignment.
chassis.  Set the Contrast control fully to the left (counter-

 Disconnect antenna. Connect a jumper wire across
clockwise).

the antenna terminals.  Allow about 15 minutes for receiver and test equip-
ment to warm up.

 Set Channel Selector to channel 12 or other unas-  Use lowest DC scale on VTVM.

"" SignI
Dew Freq.

VIVA eel Sisal
Generator CessnectIsies

leHrectlises Adiest

Before proceeding, be ore to check the signal generator used in oli nment against a crystal colibrator or other frequency standard for
absolute frequency calibration required for this operation.

1 27.25 MC
VTVM high side to test point "V" through
a decoupling filter; see figs. 22 and 21,
common to chassis.
Generator high side to 6.16 (V102) insulated
tube shield. Connect low side to chassis.

Use lowest DC scale on VTVM. When peak-
ing, keep reducing generator output for
VTVM reading of approx. 1 volt or less
If unstable, refer to section 1 of the
"Important Alignment Flints".

Al for minimum.

2 25.3 MC A2and A3 for mixi

r"`"'
3 23.1 MC A4 and AS for maxi -

mum.4 27 2S MC

Repeat step 1 above.

5 To insure correct IF alignment, make the "IF Response Cury Check."

SIMPLIFIED ALIGNMENT

JET OF
E305 B 8316

JET OF
L303 B R32I

JCS OF
R306 B 0303

Figure 22. View of Wiring Side of Chassis
Showing Test Point Locations.
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AI
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TRAP
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Figure 23. Rear View of 111/0402 Chassis Showing Teat Point
Connections and IF Alignment Data.

IF RESPONSE CURVE CHECK (Using sweep generator and oscilloscope)
Revolver Coereh
sod Wes 5Mel5M7

Swe.
Ornmeirter

*MA«
6retsir Oulllerscope Intristilons

Set Channel Selector
on thorns) 12 or on
unassigned high chan-
nel. Contrast control
fully to the left. Con-
nect negative of 3 volt
bias supply through
101. resistor to lest
point -T", positive to
chassis.

Connect high side to
616 mixer-osc.
loted tube shield, see
fig. 19. Connect low
side to chassis near
tube shield. Set sweep
frequency to 23MG,
Ohl sweep Width ap-
proximately 7MC.

If on external marker
generator is usd,
loosely couple high
side to sweep gener-
ator lead on tube
shield, low side to
chassis. Marker fre-
quintlos 11101011W on
IF Response Curve

Connect high side to
test point "V" through
a decoupling filter,
sae figs. 21 and 22.

1t2SIN
011111
An 101
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er 001 1510 23.791AC
MARKER

Wean
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01/1(0[1 II Miter a rims
S.Olitt 101 tielle

itatuett lets NI 0.151 Del

Figure 24. Ideal IF Response Curve.

Check curve obtained against ideal re-
sponse curve in fig. 24. Note tolerances
on curve. Keep marker and sweep out-
puts at very minimum to prevent ova,
loading. A reduction in sweep output
should reduce response curve amplitude
without altering the shape of the re-
sponse curve. it ins Corse is not within
tolerance or the markers are not in the
proper location on the curve, touch-up
with If slugs as instructed below.
lingertonti If curve changes shops with
hand rapacity, ale :Sitio. 1 of 111inpor.
tont Alignment Hints."

iiS[/SW

toe 01.

40an

01. Ma 4100., OX(.. res..   .0 * mit sew nu
nt. AN [WO NYia. a n nog SIMS iLL LIM C.100I filulow  /Mc wit.

Figure 25. IF Response Canoe, Incorrect Shope.

If it is necessary to adjust for approximate equal peaks and marker location, carefully adjust alignment slugs as instructed
under the above figures. It should not be necessary to turn the slugs more than one turn in either direction.

If the Cyr.* cannot be made to resemble the response curve shown at left, repeat all steps under "IF Amplifier and Trap
Alignment" making sure that generator frequencies are accurate and adjustments are carefully made. If a satisfactory curve
cannot be obtained after repeating these steps, it may be necessary to change IF amplifier tubes or check for o defective cir-
cuit component to be sure that each stage is operating properly.

TOUCH-UP OF RATIO DETECTOR SECONDARY
(A8) USING TELEVISION SIGNAL

Adjustment need be made on one rhannel only.
Proceed as follows:

a. Turn set on and allow about 15 minutes for warm up.
b. Tune set for normal picture and sound.
c. Carefully adjust the secondary slug I A8) of the Ratio

Detector Transformer using a nonmetallic alignment
tool with a hexagonal end (part number 98A30-12).
Both slugs (A6 and A81 have hollow cores. Either slug
may be adjusted from the top or bottom of the chassis
by passing the alignment tool through the core of the
first slug encountered. A8 is the slug closest to the
chassis.

Adjust A8 for best sound with minimum buzz level.
Do this carefully as only slight rotation in either direc-
tion will generally be required. Correct adjustment

point is located between the two maximum buzz peaks
that will be noticed when turning the slug back and
forth about V, to l/2 turn.

d. If necessary, repeat individual channel VHF oscillator
adjustment and conclude with retouching the ratio de-
tector secondary. Note: If oscillator adjustment is re-
quired for other channels, it will not be necessary to
repeat the ratio detector secondary adjustment after
once correctly adjusting it.

ALIGNMENT OF 4.5 MC TRAP A9, USING A
TELEVISION SIGNAL

Beat interference 14.5 MC) appears in picture as very
fine vertical or diagonal lines, very close together, having
a "gauzelike" appearance, the pattern will vary with speech,
forming a very fine herringbone pattern.

The trap can be tuned by watching die picture and ad-
justing the slug A9 for minimum 4.5 MC interference.

ALIGNMENT INFORMATION FOR VHF TUNER 94D77-1
The antenna, VHF amplifier and mixer grid circuits of

this tuner each have six coils (covering channel. 6 to 2)
and a metal strip inductance (covering channels 13 to 7).
The oscillator circuit has seven coils (covering channel 13
and channels 6 to 21 and a metal strip inductance (covering
channels 12 to 71. The coils and metal strip are connected
in series to form the tuned circuit of each wafer switch sec.
lion. Channel selection is accomplished by rotating the
Channel Selector which incrementally adds or subtracts a
portion of the inductance of each tuned circuit.

Complete tuner alignment should seldom, if ever, be re-
quired. Tubes may generally be replaced without the need
for alignment. However, tube selection is recommended
when replacing the Oscillator -Mixer tube V102 (6161. No
attempt should be made to align the tuner until the balance
of the receiver is known to be in proper operating condition
and in proper alignment.

VIII' and Mixer alignment consists of first checking the
VIIF response curve with a sweep generator and oscilloscope.

Compare the VHF response curve with the ideal VHF re.
sponse curve given in figure 26. Minor deviations from the
ideal curve may occur. The permissible limits are given in
figure 27.

Since the coils or inductances of each tuned circuit (wafer
switch section) are connected in series, alignment should be
made on the highest channel first, then on each lower chan-
nel. Location of essential alignment data is given in figures
28, 29 and 30. Description of alignment adjustments is
given below.

VHF and Mixer alignment adjustments consist of a trim.
mer adjustment (A10), spacing of capacitor leads (All
and Al2), and the spreading or compressing of coil turns;
see figures 29 and 30. VHF oscillator alignment consists
entirely of screw adjustments; see figure 28. Note that
channels 12 to 3 are provided with one channel screw for
each two channels. Channels 13 and 2 have individual ad.
justment screws.

94D77-1 TUNER ADJUSTMENT IDENTIFICATION
See figures 28, 29 and 30 for location of adjustments.

SHIA or I
FunctionAdj.

Syn.i. IN
FesictionAd

Syns.ew
Adh Females.

AS Slug, Mixer Plate Coil (23.1 MC) 1113 Coil, Oscillator, Channel 2 1121 Coil, Antenna, Channel 5
A10 Trimmer, Mixer Grid (Capacitor C105) (screw adj. 2) L122 Coil, Antenna, Channel 6
All Lead of Capacitor C114 1114 Coil, Oscillator, Channel 3 LI23 Cail, RF Plate, Channel 2

(Low -bond coupling adj.) (no adjustment) L124 Coil, RF Plate, Channel 3
612 lead of Capacitor C104 1115 Coil. Oscillator, Channel 4 L125 Coil, RF Plate, Channel 4

(High -band coupling adj.) (screw adj. 4-31 L126 Coil, RF Plate, Channel 5
1101
L103

Coil, Antenna, Channels 13 to 7
Coil, RF Plate, Channels 13 to 7

1116 Coil, Oscillator, Channel 5
(no adjustment)

1127 Coil, RF Plots, Channel 6

L104 Coil, Mixer Grid, Channels 13 to 7 1117 Coil, Oscillator, Channel 6 LI28 Coil, Mixer Grid, Channel 2
1.111 Metal Strip, Channels 12 to 8 (screw adj. 6.5) 1129 Coif, Mixer Grid, Channel 3

(screw adj. 12.11. 10.9, 8-7) L118 Coil, Antenna, Channel 2 1130 Coil, Mixer Grid, Channel 4
1112 Coil, Oscillator, Channel 13 L119 Coil, Antenna, Channel 3 1131 Coil, Mixer Grid, Channel 5

(screw adj. 13) 1120 Coil, Antenna, Channel 4 1132 Coil, Mixer Crid, Channel 6

DT EHOULDNOI
EXCE E D30% OF
10411 610T - 4510

SIARSER.VIOE0 CARRIER 818(01.10M CARRIER
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1111181.11140 CAMEO

1141111.501Mt CAM111 SIRIUS rIDIOCAINAI

NINO SOX CASINO

Figure 27. VHF R C Maximum
Figur* 26. Ideal VHF Response Curse. Permissible Shown.

A10
MIXER GRID

11-12

. Il

I
1,1

A5
MIXER PLATE 9,0 7-13 5-6

Figure 28. Top Front View of Tone. 941277-1 Showing
Test Point and Adjustment Locations.

L104

Li28

L112(13)

1129

L130

1113(21

L114

111513-41

LI31 1126 L125

Figure 29. Left Side View of Toner 94077.1
Showing Adjustment Locations.

L12I

1122

1123

Figure 30. Right Side View of Tuner 94077.1
Showing Adjustment Locations.

VHF AMPLIFIER AND MIXER ALIGNMENT
 Connect negative of 3 volt bias supply to rest point  Connect oscilloscope through a 10,000 ohm resistor

"U", positive to chassis, s figure 22. to test point "W" on tuner (figure 281. Keep scope
 Connect sweep generator 300 ohm output to antenna leads away from chassis.

terminals. If sweep generator does not have o built-  Allow about I 5 minutes for receiver and test equip -in marker generator, loosely couple a marker gees mealto worm up.for to the antenna terminals. To ovoid distortion of
the response curve, keep sweep generator output at  See figures 22, 28, 29 and 30 for adjustment loco -
a minimum, marker pips just barely visible. lions and identification.

Following the order of steps given below, check for response curve resembling figure 26. Consistent with proper bandwidth and
marker locations, response curves must have maximum omplitudes and flat top appearance. Minor deviations from the ideal curvemay occur, the permissible limits are given in figure 27.

If alignment is required for one or several channels, start with the highest channel repeating checks or alignment (if required) onall lower channels.
Adjustment of coils is made by spreading or squeezing urns. Adjustment of low band coupling capacitor C114 is mode by bend-

ing the free end (adjustment All) closer or away from th body of the coupling capacitor. Adjustment for high bond coupling ismade by bending the insulated ground lead of capacitor C 04 (adjustment Al2) closer or away from the metal strop connecting from
the chassis to mixer ground return; see figure 29.

Sees limiter De.
Frog. (AK)

Stowe Om.
Frwooney AsIfeet INSTRUCTIONS

1
'211.25

"215.75
Sweeping
Channel 13

Coil L101
Coil 1103
Coil 1104

Check VHF response curve; see Ideal Curve, figure 26. If alignment is re -
quired, alternately adjust coils LI01, 1103 and L104 (figure 29) as requir
ed to obtain maximum amplitude with equal peaks and symmetry, con -
sistent with proper bandwidth and marker location. Adjust coils 1103 and
0104 for bandwidth and marker locution. If required, adjust coil L101 far
maximum amplitude.

2

175.25
179.75

7 Trimmer 610
Check VHF response curve. Adjust trimmer A10 os required to obtain equal
peak amplitudes and symmetry, consistent with proper bandwidth and
marker location.

3
211.25
215.75

13 Coil 1104
lead Al2

Recheck VHF response curve. Slight touch-up of coil 1104 may be required
for proper shaped response curve. If bandwidth is too brood, move lead
412 (ground lend of capacitor C1041 away from mixer grid ground strap;
see figure 30. If bandwidth is too narrow, bend ground lead All closer to
mixer grid ground strap.

4 175capacitor(extending
179.75

7 lead All

Recheck VHF response cone. If bandwidth is too broad, move lead All
across body of copator 0114) closer to capacitor body. If

bandwidth is too narrow, move lead All away from capocitor body. Note;
Since All is primarily a low band coupling adjustment, use care so as not
to disturb bandwidth of channels 6 to 2.

5
205.25
209.75 12

See note
OT right.

Check VHF response curves. If previous steps were made properly, response
curves should be within limits as shown in figure 27. If response is not
within limits for a channel which is in operation, make compromise align.
meat by repeating adjustments in steps I to 4, being careful not to greatly

curvedisturb the response cue for other channels in operation.

6
199.25
203.75 11

7
193.25
197.75 10

8
187.25
191.75

y

118.25
185.75 a

10
83.25
87.75

6

',Coil 1122
Coil 0127
Coil L132

Check VHF response curve. If alignment is required, alternately adjust coils
(for particular channel) to obtain curve with mm amplitude with
equal peaks and symmetry, consistent with properaximobandwidth and marker
location. Note: Adjust coils with (1) for maximum amplitude. Coils not
indicated are adjustments for tilt and marker placement. If bandwidth is
too narrow or too wide, move lead of capacitor 0114 (lead All) closer or
soar from body of capocitor os required.

wenn.

11
77.25
81.75 5

tCoil 1121
Coil 1126
Coil L131

12
67.25
71.75

4

tCoil 1120
Coil L125
Coil L130

13 61.25
65.75

3

1Coil L119
Coil L124
Coil 1129

14
55.25
59.75

2

tCoil L118
Coil L123
Coil L128
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' Picture Carrier Frequency (MC). Sound Carrier Frequency (MC).

An Editorial Service of CALDWELL-CLEMENTS

t See instructions for steps 10 through 14.
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INSTALLATION ADJUSTMENTS
To insure best performance, it is important to make all checks and adjustments

shown in the figures below. Note: Removal of cabinet back is required only for
adjustment of ion trap, picture tilt and centering.

IMPORTANT CAUTION: Limited
space is available when adjusting pic-
ture centering tabs and ion trap. Picture
centering tabs may be adjusted using a
non-metallic rod.

CHANNEL ADJUSTMENT
Channel adjustment of each station

should be checked upon installation
and at every service call. With proper
adjustment, best picture is obtained at
approximately center rotation of Fine
Tuning control.

IMPORTANT: Always make adjust-
ment on lowest channel first, then work
up, in order of channel number to the
highest channel. (For example, if chan-
nels 2, 9, 7 and 5 are received, adjust in
this order: 2, 5, 7, 9.)

Before proceeding with adjustment,
see illustration for location of channel
slugs, then adjust as follows:

CHANNEL SLUG ACCESSIKE 0
TIMOLICH EMU OF THOU 0
HOLES, OXEN TWO SLUGS

ARE 015111.1 MUST HEAR

SLUG

REAR SLUG

Visw of VHF Tuner.
Knobs and Escutcheon removed.

a. Turn the set on and allow 15 minutes
to warm up.

b. Set Channel Selector for lowest
channel to be adjusted.
Set other controls for normal picture
and sound.

c. Set Fine Tuning control at center of
its range by rotating it approxi-
mately halfway between its stops.

d. Remove Channel Selector and Fine
Tuning knobs and the gold escutch-
eon under the knobs.

e. Using a 1/2- blade non-metallic tool
(Part No. 98A 30-19), carefully ad-
just the channel slug for best pic-
ture. (Note that sound is not loudest
at this point.) Repeat procedure for
remaining stations, adjusting them in
order of their channel number (from
lowest channel to highest channel).

REMOVING CABINET BACK & FRONT
The cabinet back and front are

removable. Remove mounting screws;
then pull away from set. In sets with
carrying handle, mounting screws must
be removed from handle.

To remove chassis from cabinet shell,
remove back, front and screws at bot-
tom. Remove chassis through front.

FUSIBLE RESISTOR
A pig -tail type fusible resistor (Part

No. 61A22) is used as a B+ and initial
surge fuse. It is located below the tuner.

REPLACING TUBES
The tubes of this receiver (with the

exception of picture tube and tubes in
the VHF tuner) are accessible for re-
placement by removing the cabinet
back. The tubes on the main (rear)
printed circuit board can more con-
veniently be removed after removing
the mounting screws from the printed
circuit board and tilting it back. Tube
heater circuit shown in tube location
diagram.

Replacement of picture tube and VHF
tuner tubes require chassis removal.
The tube shields of some tubes are
captivated (telescopic) type. To remove
tubes, press upper section of tube shield
toward tube base.

VHF TUNER 94E119-1

COIL VIEW
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SCHEMATIC NOTES

Numbers and letters inside hexagons
indicate alignment points.

Fixed resistor values shown in ohms
10r/, tolerance, 1/2 watt; capacitor

values shown in micromicrofarads ±
20c/r unless otherwise specified.

NOTE: K = x 1000, MEG = x
1,000,000, MF = microfarad.
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HIGH VOLTAGE WARNING
High voltage is present at some

points in this receiver. Operation of
the set without the cabinet or with
cabinet back removed involves shock
hazard. Exercise necessary high volt-
age precautions.

The chassis of this receiver is connected
directly to one side of the 117 volt, 60
cycle power line. Depending upon the
position of the line cord plug in the wall
outlet, the total AC line voltage may exist
between the chassis and any grounded
object. When installing or servicing, do
not touch the chassis unless adequate
safety precautions are taken. Never touch
the chassis and a ground (radiators, pipes,
etc.) at the same time.

Do not ground chassis or connect test equip-
ment directly to it unless an isolation trans-
former is used. 11 an isolation transformer is
not available, a neon lamp can be used to
determine if the chassis is "hot".
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VOLTAGES AND WAVEFORMS
 Isolation transformer used. Line

Voltage: 117 volts AC.
 Set Channel Selector on an unused

channel. Contrast control fully clock-
wise; all other controls counterclock-
wise. Do not disturb Horizontal Lock
adjustment.

 Antenna disconnected and terminals
shorted together.

 DC voltages measured with VTVM
between tube socket terminals and
chassis, unless otherwise indicated.

 Voltages marked (  ) will vary
widely with control settings.

 Waveforms taken with transmitted
signal input to television chassis.

 For waveform measurement, all con-
trols set for normal picture.

 Peak -to -peak voltages may vary
slightly from those shown.
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NOTES:

I  13  RI  01,4
 *  RS  JUMPIER 6.0141 IN LARGE SIOMAL ARIAS

REMOVE 30APER FOR MEDIUM 3104141. AREAS.

  REMOVE WIDTH COIL UNDER EXTREME LOW
LINE v011400 CONDITIONS.

ARROWS 0.4 CONTROLS INDICATE Cw 0074.10.1.

CHANNEL SELECTOR SHOWN IN CHANNEL Il POSITION.
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2.7 pi++

L102

5101
F

1
 3
.2

1

 13
I2

-  11

I0

 s

t

VI

5102
F t

CIO? 12

0104 t
15.

pPf 13-

1111

LSO

LOAN

'SOS

1507

1504
1205

1204
1205
LS02

260V

TEST

P01.11

A6C

TI

V
6684

001CI

VIDEO I F AMPLIFIER

C2

55A.0

v4
6006

T2
011/4, DOT

7

SEE NOTE I R05
60K I

1000

0127

I'°° "f
'ESE

V2

1:14,

110001010. TI 007104

R4W
mer.

C5
001

T3
YD. DDT

02.41
T.001

4260V.

V SA
It 4405

T4

V5B
1/2 6.456

LI

4 rell'-
T ,0:N(

ankh Oa,

RI 4

VIDEO DETECTOR l AMPLIFIER

10K 1.3

044441
pot

RI6

Ineo,4441
DO,

VGA
c Awe.

CS
.25

TECHNICIAN
CIRCUIT DIGESTS

TS roe... DOT

1--:11

I

is -r1

R15

'OF-

L4

4..
LS

oRANZ:.
00T

CIO

.25

ny
RH

R24  50K

R22
4.70 R23
2w 22K

ION TRAP, 4.4-5515

CENTERING DtVIGE ST -3047

r- YOKE, 51.3046

VIB
214111.44

X
SEE NOTE 2

V 7A
0126.4w13

1000
829 ts32 A.G.C.

C11

050
100K

Ril
100

V6B
1/2 4,iave

5Y1-10
EARL IF TER

V 7 B V84
42 GAWP

57.1C.
SEPARATOR

124U1 30-/
SYNC.

LIMITER

V85 r.,s'

1/2 12407 3.3. -

VERTICAL
OSC.

V5
4.W447

VERTICAL
OUTPUT

1003.

P -P

1- 3oA

2KV

C I 4 CIS

.002 250771 I

034 RIG

1W 4700

n

S

150V

C28 I
sto I 0

5

IK
P.V

TR.

8

rc

03

SOUND I.F. AMPLIFIER

VIO
GAU4

- C54

T

TB

5

C51

4-11-1

055(
350 5

01

L_

V115
'42 GT is

IL, AUDIO

1652
01

VIIA,
Y2 616

RV.

057

C55
.001

-1054
2

058
SY.
IRK

T c;
.005

t 077

}RIB
5001

R80 ROI
35011 470

11100
079
100K

V I G
4405

AUDIO oovp,,,

I C55
.01
IRV

-Crt Reg

Iw

REFERENCE 37146013 USED:

Jg51.51015i RI TO 111, R10..s
ON

1TOR1004 RIOT. TO RI05,

CAPACITORS CI TO C47, C101 To CuOls, CNO To 0.24,
C12, TO 0110 G 0152 IN .1f.

NDUcTORS II TO 1.61 1101 TO 001, 1105 TO 1114.

TRANSPORNIRS TI TO 112 & T101.
TUBES; VI 10 VI/S.
CAPACITOR 111217 ASSEMBLIES.

C24, 626
644, C45
621, C25, C62 & 066

055
41K

150,

TII

5C

R4I
1000

CIS
.005

= c4::5

_cccez
F_

4,v15,,,ATAA/i.7

o

ov
0-4

C 50

1001014

060
,501C

1.%. 1622
.26--

R44621Li

1100 .
CC
Y .

YS 023- loo

eas
2M

045
1.520

2W

C24 1,41il-
T 7

4

5

7

w
IK 852
II

C25 420:
20

- It 55

1.65

R54

5405

C56

V12
1241)7

NOR 060 1 A.F.C.

w. II
045 C41
1200

044
1.0ki

C37
002 8.20}

C42

8200
3 10:02,K

0
R44

070W,- TV
210 .1

639 845 1500
:3

10K 45 O
.01

640 067
ISOK

ISO'.

045
1500
Prf

024
4

V15
6CU4

HORIZONTAL OUTPUT

C

V14
151

14144 -VOLTAGE
RECTIFIER

V15
4404
DAMPER

67

ON REAR OF vomELEE
CONTR...

.12 P2

C40
.5

3.119_21ii
TI2

000 4

RED

C61
OS VEL.

YU.

PILOT
LIGHT

C42 10
40 005

SK

V17
Su.4-0.

ART

V V 5.4.7

C44
I 015

1274

812
214

T10

C27

SOO

20 Kv

6451050
150py4 ssi r" -21(V

2KY A -
R4

CSI 4.70
150,3144.

2 KV

'4 A.
250V.

511 NOTE 1

L8

SEE NOTEE 1 044 45

v v3.0.

IL

22K 055
li

.25

C52
.08

*0*
SEE 1074

24.0,1

c 45 Rs woe 1
40

V.15 V 5.12

NOTES, FOR SO CYCLE M00015.

I. FOR 50-40 CYCLE OPERATION ONLY.
C44 & C65 BECOME 60 MFD.
Lb MOUNTED UNDER C14451S.
112  37-5049, 50 CYCLE.
14141ER v 101144 - SPECIAL.

lw

2. POR GO CYCLE MODELS, PONT')(CONAJECTS TO
PONT Y: FOR 50 CYCLE MODEL'S, POINT
CONNECTS TO POINT .40000 CIRCUIT 51101.15C1014

Z I ,,,, C47 1 St 1,
412.20 51.4F ; NOTE 1

4140v 2W 4501._,

064

2.6s. 646
15W

Chaaaio V021: Models T -V021
(Montauk), MC -V021 (Capri),
GV021 (Hampton)

4 00

RECEIvERS

T-0021

C .v0 2

Mc -0021

50140105

51.- lois -
SL -4015 - 10"

51-4020 -

ANDREA
Chassis V02 1

Technician

CIRCUIT DIGEST
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CAPACITOR UNIT ASSEMOLMS, REFECENCE SYMOOLS USED:

C28, CSC.
0145, 044

C29, COS a c7

ES11.4 .71LCE; RI TO pm Rim To 81113, 121001
TO 01005 IN OHMS.

CAI:ROTORS CI TO CI& 0101 TO 0154, 01001
TO 21012. C1014*CIOIS IN Of.

R.E TUNING UNIT

INDUCTORS' LI TO Lo, L10, TO 1.114, L1001 TO 1-1007

vELANEvonivERs; TI TO Ti  -rim
T0845, v I To vts. vioot

V 2A
i sue

6121
K1.

Lin

2122 I L112

5105

7  
5 
4 

2 
1

13.
12

74 2
7 C 1 la

V25L611 r1,4 susLill 0120
L410

VS.10.1L601
14011

1607

o,A 1404

41,1EL605,
1.604

 ISOV.

Rils
100

1110

112.2,

.0-

2116 I
8000 T
wwf

10001
2112

.

8 .8; 1602

RII
220K

4111

L105 Rl12 2200
00

2200 0124
I1000

0

0131

1000
ttpf

2
0

I.F. 0u7.6
(t,

0.5V.

5

I.F *MT
*FIELD.

8

4
0

26ov

TEST
POINT

A. C.

vs
0804

T 1 12

R104
470

1005
750K
5%,

VS&
IS 41507

0102
- 10. 1105

YYf

)
c103 .1 :LIOZ
190- T c..r i

C101.S.7 L101tee ---
4- 7,4

6

clu .63.4 LIOI

LI07

VIA
VI.OVe

1.104

5_
4 

2 
1

13 

12

3103
P

10 0-4
'5 
13 
7 

dp.

1411

1411

1406
1.407

1406

LAOS

1.404

1405
402

1.401

13
4 

CRS 5.

.54
YVf
C 116

115
121.--

91

rp2 " 
0 0-0

C110
I/

1.7 otof

 
6 
7 

5104
IF

411

1511

LSI t

1510

1503
1308
1507
LSO

S$

O

501 T
1.501 t

5101
CI06 I F R

4. rrf
7. 77' r

cum C105
IS i6 : .  - a.

VVi ss.4  s
 2

I

 CS
11,

 12
 11
 10
 Is

 ?

It
ti 
10 
6.

L105
5102

R

107
037 ,f

5.
=c..7. .

IS vvE

12_

So

C1011_._ 8
1000 T
prf

1512

1111

1.510

1503
1506
L507

43

1006
1505
1504
1505
1501 R101

1101 LOOK

TO ANT.
INPUT

ON
TUNER 01117

S6OK CI 4
100

L104.
00110.-1

V1 V2

LS L114
5

Ci27 C82$
T 1000

"405 SECTON FOR U1ODE1.
WITH U.H.F. ONLY

01015 MOO

0100

.C.1002
4 Gee
RKKIS

170
Al LIOCN

PlICOIN

CMOs Os..,.., 61000

5.7.5 CK1015 ILI

1.3 101

FvFc1041 _ _00,2
,-T ,4

450
00041 IC.005

; 110 T.,. ,
11001 0005

0001 6 OK i

-ir
1000

uoD5
C11.1O

1.01.

L115
100

TECHNICIAN
CIRCUIT DIGEST

VIDEO I.F AMPLIFIER.

T3

Vd
41326

T4
rEL. DOT

216

VSA V55
Yt 4456 1/2 44II5

- rt.
Ice

C7 -
.001

 ISO v

.240v.

5001.4

001

75

10K L3
0151/4110

DOT

at

VIDEO DETECTOR a AMPLIFIER

014

/0.0401
DOT

VEA
1/2 ..Lwei

C11
.1S

ANDREA
Chassis VP21

Chassis VP2l: Models T-VP21 (Hollywood),
C-VP2I (New Hampton), MC-VP2I (Catalina),
LB-VP21 (Monte Carlo), CO-VP21 (Newport)

16 00T. DOT

'

i 1, as 0

DeT

015

LS

COMM&
DOT

V7.11
1/2 4AWS CIS

029 6.52 A.G.C. 500

CIS 2Kv
tt 1231

It. S 10K

R50 214
10010

.80

S

5

V6B
1,2 GAWS
SYNC.

MPLIFIER

V7B V8A
1/2 GAWS 1/2 MAU7

SYNC. SYNC.
SEIRRA.702 LIMITER

v55
2 i2AuT

VERTICAL
OSC.

V5
4W601

VERTICAL
OUTPUT

*21
4.7K
2w

lON 71140. 104-5515

41411101N. 040108, 07.5047

- YOKE, 57-30464

212

VIE
TIALPIA

sot N072 2 Pot
r 40 CYCLE MODEL

11-*

034
47K

014 C17

.001 240.0

r:41255

0361
Z.2.4

057

470K

1500

 3

;-1-11 ce

T7

C21
.003

01114IN

34 I PLA-S285.

31

0114
ISOK

0125 -
moo I
1.04

12,

C30

SOO

C6e,

I 476"f

V10
SAUG

IC
IW

SOUND AMPLIFIER

057 CC
530

19

VIIA
Si GT4

I
l, fiRY iz

i :6 ± 1 I

Ihill i

IllL _.
\... J7

C32 1055

.01 4 OI-

VIIS
1/2 670

Ill AUDIO

0515
IK

R59
Sw.
55

C55
r 2

R40

ISK

654
.001 C54

.005

I I 016 1
6AQS ISOV.

ass
1001(

Ot _

c Si

60p0f

062
SOK

025
02

R44
10K .0.&

f>

e41
2M

1024
.25

025
100

051
550
2W

26 1.°,7
TB

RSO ISLA

1Kw 112S4

C27
20

RS6

C55
.002

4-1

C57 244
.00 820K

VI2
12407

HOE. OSC. 4 A.F.C.

R45
iSOK V

C59 C41
7- -S

15G
0.560

0.6

047 1502
106

R7I
8.20

C43

250
Vrf

045
150K

V17
504-05

ISOL

A

710

R72

270

LEA

6

VI 4
lob

111514 -VOLTA*
RICTIPMR.

680
2w

0145

0.28
WS

1,5 64110
4

VIS
GcUS

HORIZONTAL OUTPUT

C47 076
ID 5001,01' 4.1C

C44 FIT

.ot

C45.

54- .211

C44
1500
PP(

046

075
470K

5

VIS
6AX4
DAMPER

6

077
too
2W

070.7
22K

078

2WT

A
250V.

F.

711

G29HI
500p00
20KV

au, 2
CSI CS1

15000 rMf -2EV
2KV

Rao 143
COS 4.70

SOPPC
2 KV

05S

.25

064
- .06

R D 7

3u wvra

061

IJ

1283
look

AUDIO OUTPUT

f. 51066
0

tw

CS,
of

1KV

CO10

NOTED: FOR 60 CYCLE. TIOD516.

I. FOR 50 -GO CYCLE OPERATION ONLY.
CGS d 065 EIEComE 60 .013.
Ls MOUNTED UNDER cmAEINs.
713  37-3045, SO CYCLE.
NEATER WIRING - SPECIAL.

2 FOR 6.0 CYCLE MODELS, POINT.; CONNECTS TO
POINT Y. FOR SO CYCLE MODELS, POINT .x
CONNECTS 70 POINT dl TO ADDED CIRCUIT SHOWN SCOW

TO y 7.7K. 18M11, NOTE 1
 Z" 1)R89 _.LC4 1

.24ov 20. 450V,

TI2

ON REAR OF YOLuMf
CONTROL

J2 P2

T13

CC. 1

.05

C63 I 0
40
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C62.

62

PILOT
LIGHT

67
1.3K

1 w

RED

"'RED

YEL.

4

+ 240W

SEE NOTE 1

1.8

632.2 WI 1 0,603 C56 Imitot I

T I.- ,=,
40

010.11.1 V:11 'Mt V3.1156 0,5,15 V:15 V:612

*  RS  129  80 %.
0 0 - REMOVE WIDTH COIL UNDER IIXTIMME LOW

LINK 0.1I401 CONDITIONS.

ARROWS ON CONTROLS I40I24111 CW ROTATION.

CHANNEL SILECTOR SHOWN IN CHANNEL It POSITION.

12116

0.4,4
13w

140v.

0.474 10

RECEIVER 4.4441,11.

T-VP21 50-4016 -  
Mc-vrtt 50-4020 - 21
C-VP21 61.4010 - 10'

111.-4019 - Ice

1.6-VP2150-4021- 4
CONNECTED
IN SHUNT.

Technician

CIRCUIT
DIGEST



STAGGER -TUNED I,F, ALIGNMENT PROCEDURE

1. Set tuner to channel 9-10 or II.
2. Connect variable bias supply to junction 8211 I. 0207. Adjust bia for -2 volts.
3. Connect VTVM across R212. Isolate VTVM with 18K resistor. Use -NV scale.
4. Connect RF signal generator to mixer tube shield (V15 516). Lift mixer tube shield until it is just ungrounded.
5. GoodEt.F, grounding between TV receiver on test and test equipment is neces nary. A metal surface bench tap

should be used to insure proper RI grounding. Use isolation transformer between chassis and AC line.

STEP FREQUENCY ADJUSTMENT INSTRUCTIONS

I.

2.

3.

4.

5.

6.

41.25 Mc

42.9 Mc

45 Mc

42.9 Mc

45.3 Mc

44 Mc

L201 for min.

Tuner coil for nun.

L202 for max.

T201 for max.

T202 for max.

T203 for max.

L7 (top of tuner)

Recheck steps 2 and 3

Recheck steps 4,5 and 6

OVERALL SWEEP CHECK

I. Connect RF signal generator to chassis near V4 for marker generator.
2. Connect oscilloscope across R212. Isolate oscilloscope lead

reistar in series.
3. Inc bias to 2.5 volts
4. Connect sweep generator to antenna terminals. Adjust sweep

Push shield down.on mixer tube.
with 300 itlif to ground and 18K

generator l tuner to chat% 10.
To chassis -4_.-/VV--raRALLtit

= 700 nuf

41.25

1._ 45.75
12.75 _____1L

50% 4, 40%

ADJUSTMENT INSTRUCTIONS

T202
T201
T203

T202 poition 45.75 marker
1201 positions 42.75
T203 adjusts tilt of curve

Note: If desired curve cannot be obtained, slight adjustment of tuner
coil and L202 may benecesary.

SOUND AND 4. 5 MC TRAP ALIGNMENT

I. Tune in available TV station and reduce signal into set until hiss is heard with sound. This can be done by
inserting an attenuator in the antenna lead-in or by removing antenna lead-in from the set and stray feeding
in signal by placing lead-in in close proximity of the set.

2. Set buss control in the middle of its range. Adjust take off coil (top LIOl), L102, Quadratlire coil (L103)
and buss control for cleanest iound and minimum buss. If any adjustment cause hiss to disappear reduce
signal into set until hiss reappears and continue with adjustments.

Note: If nit/fruity is encountered either in reducing signal sufficiently or adjustments being very broad. The
following proceedsre may be used.

S1 EP EQUIPMENT CONNECTION FREQUENCY ADJUSTMENT INSTRUCTIONS

1. Det. jig Input of jig to
pin 2 of V2

Keep lead between INK
resistor and pin 2 as short
as possible

2. VTVM Output of jig Tune in available
channel

L101 and L1OZ
for max.

3. Remove jig Same Quadrature coil
(L103) for max.
sound

Set buss control in middle
of its range before adjusting
L102

4. Same Buns control for
minimum buss
R103

Correct adjustment of buss
control is approx, middle
of its range

5. Det jig Junction 0316
and R325

Connect VTVM to output
of jig

b. RI signal
generator

Pin 7 (VI) 4.5 Mc Tune 4.5 Mc trap
LZ04 for min.

 Detentor jig 47

Input

15K
470K 1N34

470K

1000

VTVM

Ground

rte r I. F.
Ou t t

Channel
t Os

VHF TUNER ADJ.
& CONNECTIONS

Osc. Fine Tuning Disc.
(Shown In Center

Position)

Channel 13 Osc. Adj.

FRONT VIEW

REAR VIEW

I . I. F. Output
2 B + 110V

3. HI

4. HZ

5. AGC

On.

O

O

O

O

0

300. -
ART NNA

Ri
2000

9

I

V/4
3BC5

1.2

C52
001

R52
220K

1111011
RN

220K

CH
17

C51
.001

F AMPLIFIER

RI
2200

R2
15K

13

C2
CO

OP

01
00
/ $

.27

J_

Re
220

1 LS 62

V/5
5J6

Le CH

-1mic
ern
fic

TUNER
MITENNA
TERMINALS

2

C6 C7
470 47

13

MiXER -ESC

AO-

ns
56

12
44770 x.8'2

w

0

Co 13
CII
,5 285.

L6

R6
_ C12

FINE
TUN

Jr4

3:03 vte

6
OSC
.00./

Le

700

L9 0
BIO

V's

Re

C17
TWO

C19

42.9mC

C20
160

n 4
_L

2

3

is:iioZ---

0

rfP

C202
56

FIRST PICTUREV4 1 F AMPLIFIER .103y
3086

1.202 4-04v

R202
2700

C203
T 1000

.105- v 17'201

.0.5v R203
47 0206

8204
470

C2041_
1000 I

io

TECHNICIAN
CIRCUIT DIGESTS

INTERCARRIER 0I03
SOUND AMPLIFIER 01

VI A

SECOND PICTURE1/5 I F AMPLIFIER

3CEI6
oov

III
-04v

9mC

q.E8

R205
1000

COv 1202

0.6v 2
R206
47

C207
.22

11101

SAWS R102
4700
-03v

33

SOUND LIMITER
/'DETECTOR
L 3 B N6 R104'. I

,.gegtv 680&871

I ft
 0

0 V

70.4 v

8103
500

0106

C 09
.22

C110
Oi

00LOLUMENt

5C0

R106 < GI
330K 20MFO

R105 I
6800

RIOT
47K

AUDIO 7101 GPO
OUTPUT .9A, BLUE

I 2L6GT 17679

.6.55

R109
ISO

Cut
01

100 V
I 0 MFD
C2 A

L1 -1 91U6

R110
470

w

v6#74, AMPLIFIERKSUB+

07:11RD PICTURE ¶ 203 DETECTOR

RED

;OK

lee 714_ ? I

C2

1 OWEN, 0441v ,
m+44..9.

2
iuZ:

61/A lw

45.3 MC

R208
0208 Mt

1470

R207
470

AGC

8209
470

SYNC

1.210
1000

BLACK

I 13,75,5 -

45, FS

5600

R21 t
tMEG

1110

R 20

C2I4
0

41)*
3 3 ts,rso
VIDEO C2I6
AMPLIFIER ,4

[OK

.60y TO.70v A I

4.571C

TON3V

R214
82

R2t5
500

CONTRAST
CONTROL

LO7- 25°
L206c2,5 22K

1000

- R217
2700

R216
56K

VERTICAL .C3I1 cy VERTICALV68 SYNC
AMPLIFIERV7+.4.

6SN7GTA
-.-0:0,ENTo.T.T.Dovv 11.

150K 470 OSC LLATOR v 0033 u
ii

IGI302
.01

.L_I4:11.1-ntreo-

1227
SEPARATOR

- HEIGHT B VERT

EISN7GTA

s-Frf-"" 0 HOLD CONTROL
Wso -470-180

3900311

7301

;3201E6

51-P3

R303
100K

111----- - - o
is,7to

I RESISTANCE ARE SKIWN IN OHMS 07.1,.  000, MEG. 1,000,050

2 UNLESS OTHERWISE MARKED, CAR,CITANCE VALUES LESS THAN 11.01 ARE
IN LFD, AND MORE THAN 11.01 ARE IN UUFD.

3. COIL RESISTANCE VALUES LESS THAN (1.01 OHM ME NOT SHOWN

4 ARROWS AT CONTROLS INDICATE CLOCKWISE ROTATION

5 DC VOLTAGES SHOWN ARE WITH RESPECT TO CHASSIS; MEASURED
WITH A V.7 V , ANTENNA TERMINALS SHORTED. 117 V, AC LINE
60 CYCLES

5. RESISTANCE VALUES OF COMPONENTS ARE SHOWN WITH THE PART
REMOVED FROM THE CIRCUIT

I ALL WAVEFORMS ARE SHOWN WITH PEAK -TO -PEAK VOLTAGES

8 DC VOLTAGES MARKED WITH AN ASTERISK (4.) SHOULD VARY
WITHIN THE RANGES SHOWN DEPENDING ON THE SETTING OF THE
ASSOCIATED CONTROL,

R308
47K

R309
10K

306
700

C3071R310
01 330K

GREEN

*OA 0309
RED

C3C6
I.047 : 8?(

1 R3I2
f 3MEG

f:,30'K HEIG)1

VERTICAL
HOLD

:MEGi 102210 .r.1:-....7...:2,eff. ,,,

R422 °-

r3101,

Ov

10.5v 

R317

110 0405

R402 %OK
47K

35v7 NCR Z

J., 0402
.047

47y

C40 0404
1.022 .47

R403
3900

82

HORIZONTAL
OSCILLATOR r

V9
6SN7GTA
.170Y

0406
-48v 220

R405 =
LBMEG

.2,170-0v 0406
-0311 16.661..19DK

Brio
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Figure 8-Current Distribution Diagram

INr
moo so: 1150

ES MY
T34 1

4

VHF TUNER

258065-1

RI
220K

ANT

22
220K --;(71

10901 V2
3 lirDa4L 3 4

09011
--,

135

O

200

1011 WI( IS II O.C.
v011EC( APPLIED

TO v41.

1250

VI 2F7 AMP 67809 TEST v241/x6e-C25CVI
3 4

8/

V/

3BC5 ./8 pro2 5-16

eame00 5- 2/802- ,
Li8251

2200

C/804

L/834

C7807I"
rxC180.9470

L/8/5
1816

LSI
1..4321 L/818L/820 L/8P

21800
/5K

C/805
T 800

L1837
18.36
btes.
L834

1833
C/8II
1.8

TEST
PT -1

120

121

2 1

,76/8/6
I(.24

C/8/2
x470

C1810
.56

1/827
L4328

/830
L/83/

L/832
2/803

_ ZZOK

L
L/847)

L1846
L84
L e44
11843

L/842

Reoric.r9
/5K
08/8 082/50I

1/850
S814C

L.83CF7t
11840TuN/A0

L/841

- 0821
L/83,92., /K

0. 68/4

21804
2/805NvA,

T-56

vvvo, -03/3 1/2K
5R

SWITCH SHOWN IN CHANNEL 13 POSITION *"'

4

TECHNICIAN
CIRCUIT DIGEST

4.5 MC AMP GATED
i5U8
V7A

T4 8E,4113,84/06/SC.

4.541C

E] 6 5 Q
0 *V

r E, e V8

CO
__al 33 '''' I IT
- - 3

23/
470

33

/4 L --M 01
CI 680 224 v

/5K c - - -7 6-7?,. a

223 __C/3 /6 --- 225
/50 1.0/ MFD '' 500

RFD euzz

6 330K
C18

W
/5 ± ff VOLUME

CI7 L4

AUDIO OUTPUT
/2L6GT

V9 Zion .5n
7-5

BA'

C/9 T 232 C20 3

3 .cozzisiro

Vitg
230

CONTROL 600
/W -1-/25V

C24
022 7---
MFO

23
D2

VS

C5MF

./1

/00 o233 C21019 C22
r IO2 MFD 235

820e MAD - 399
/50{/ -1-260

BENDIX
Chassis T19

Chassis T19: Models T2100E (Vanguard),
T2100M (Valiant), T2101M (Vigilant)

(
SPEAKER

- 15T F:
/2 58E8

V3A

470

V/ 2,F- AMP
4 3805

L/900

ALTERNATE

VHF TUNER

258066-1

C/93030
9

L/9/2

L19/1
11910

sal
L

L/907 L1905
L/906

T/900
.000/-12/900

1_4V0

ANT

C/9051

AGC
L8

T7 CONNECTIONS

27
'1/9/3
C/90 R

IK T COO

I/925
X00
11924
19

2/90/
/OK

LI921 L/9/7
L193:1 # Li9/8
C1904 /9/9
/5 I(

6/909
33

213ok
33oo

23

VZ MIXER -OS".
516 L1949- L1951

/ C/91.3171
CI916

15

on 0917 ...,..

FINE -r L/952
77/NK-- 258/41
RI906
10K 2/907
1/95447oo

C/9/2
.33

1/937
00"-\
/9

1 /9
1 193

32

TEST
2/903

L/9
U930

1193/

PC4. CI- 9/0

1948
/947"

1.1946 ui
1/915
L/944

L/943

2/904 / 2

4700 220K

C/918
/K

1_611Z-3

25
220

3
2.5-1(

24 27
47 220

680

2ND
54M8
1,14.4

.5/1

1-125V

T2
25.8 MC.
8/FILAR

RIO
220

1,11ME /OW 60",
WDEO OE7: VIDEO AMP.
1/2 SAME L / 164S,Y8
V4B /80 AIN V5A

TEST
-0.85

C8 C9 E431

14'7 rMFD" 47

2/4
IM

VIDEO

C7 212 TEST 2y6 p---Va T22 154, -0.45 /000
33M 7 MFD CONTRAST

2

T3
4514C 1.21rEOFF

807 lam
fl

9 010
33

2/5
82

3

L2
390M

SYAC.SEF? SYACCLIPPER
5BE? 1/264W8
V3B V58,-

.00°2457
4120

I

1236 2
C
00
30

2
(/50K

12371
I 2.241

25 ,35 C3/1. 239
60, 470 / 3300

_=5 1//
logorla

/ TO COV7Fa.
1F MTG. PLATE

1(-1 r1 105/
= -p_i_coAfrois

-2 -1-i26-:-ST

260-5.6 -5w
FUSIBLE C44

COVER
INTEPLar

NJ3
P2

P3

An Editorial Service of CALDWELL-CLEMENTS

P4
J4 04{4.

L9/50 MFD

11942

21905
V.K

C/915

V 1Z5141/ -55f1
SR? R-xx R

300/49 4, 045a 8 C456
51 300MA -

Se 1 z ISO ,000-0
oW/F0-300 84. 300V

(ON 1/0L. =--

259
CONTROL 2.32) Toruc 84 eg. 3:30;681 4L./0W/

48 r- - - LAMPS
'IC ''Ilar

204/ 77 7 77.445e.5.7. /

V/3 V/Z V9 6,9 V3 . 13V102/1 V7 V8 1/5 V6gl, 1 ,- - - = 4__T C/544,7

k51

1(49

262
VOK

4X7
R63
/00K

264
/00,

P/7
2200

/W

68

90 77, 200V-60,

11111111111111111111111 1111

L 3
-LC/2 270411/

./4120

NOTES:

1. ALL RESISTORS Altt 144v WITH VALUES IN OHMS
UNLESS OTHEIDAISE NOTED.

K.I000 OHMS EA =ELEGCHHAS

2. ALL CAPACITOES ARE IN MMF UNLESS OTHERWISE
NOTED. K=-1000 NJAF MFD.MICROFARAD

3. HEAVY LINES INDICATE SIGNAL PATH. AllitOwS
INDICATE DIRECTIONS.

4. VOLTAGES MEASURED WITH A VACUUM TUIE
VOLTMETER. CONTRAST CONTROL SET AT MAXI.
MUM. VOLUME L (RIGHTNESS CONTROLS SET AT'
MINIMUM. ALL OTHER CONTROLS lk NORMAL
OPERATING POSITION S. ANTENNA TEIMINALS
SHORTED AND CHANNEL SELECTOR SET AT AN
UNUSED CHANNEL.

5. WAVEFORMS TAKEN AND PEAK TO PEAK VOLT-
AGES MEASURED WITH A SMC IIANDWIDIN
CILLOSCOPE (TEKTOONIX).

6. V3v3A1 cSUATHooPPILESSOL It (PIN 3) TIED INTERNALLY TO

ACTURE TUBE
2/ VP4 cse 2/11a#A

V6

77.16r STRAP59/Th
ro

[WI

220
/00A'

3 2 1 me/ j41

33K 'a30-20;
= '16/1711/ESS219

I 2 /0 6
R

-1[23V
15750,

To y
600

242ez 242 b
' 22K 8200

1/.151

\ ,C33a. C33410 C33C.

CINCFS T14 T'

.,4Ns

2iV-15750,

Hoe AsvA.5-s OCT
51.18

V7B

C50
1K

C5S
0033/4ED

R65
4714

C56.0/ I
MFD

15750-,r,
al 14V'

2128N7A
VIOA

_ C34 Icfa
242c -1,0022
ezoo

/4Cle. 050.
6.5N7aTB

C58

390
267
5600

of

3

24382r
3

-VV'Tgt
vEer osc 4'ourpur

1c36 0 IC38
e45 JAE° ,gis

4433m10(37 22111

24,6
is35 5IW

INFO NEIGHT 3

2/6 /2 1501(=
'4n/ V HOLO

/28Fl7A
V/0,8

251
2.214

2 7
6

R48
5000

la 1'034)

(2/ c
100

50V

R661
200±
C571
39K

\aok-ffL/0
H.1/OLD -

900V

T68

C39 70011

100K 9. 75 (4/R49

MFD_L

C4O_L
020 T

n .ozz

250
47K

1 -1(71 -AS. 1,4ae. ayrPur

269
/20K

(59
680
270
4700

/4V/5750,

 480 Lexington Avenue, New York 17, N. Y .  PLaza 9-7880

*260V

/20C16
W2

C61
.0047
MFD

P 275
8200-2W

L5MFP _Log
450V -

Hcse D4440E2
/24X4G TA

V/3

Eale 11 C62
27/ .047

470K El mFL2

273
33/W al
R74

2W

4sn

86-V

1136- V
60,

65
VE27: YOKE

R57L5 42;t0

258
/000

YH00,KS} 255
3546 PCP

2 Hi:X2eeir
W4

5.9

276
2.2

5 1

prges C64 18064,F
i.bssrot57z0

12V. /5750,

C63

Tech nician

CIRCUIT
DIGEST



ALIGNMENT INSTRUCTIONS

General Information
Before attempting either complete or partial alignment

of the tuned circuits in this receiver, it is recommended
that all of the alignment data included here be read
thoroughly. After once becoming familiar with the sug-
gested procedure it will be relatively easy to make the
necessary adjustments referring only to the alignment.
charts. Note that there is no procedure listed for align-
ment of either the UHF or VHF tuners. These units are

designed and built for maximum stability and they are
carefully aligned at the factory, therefore, no further
adjustments should be required. Before making any align-
ment adjustments you are cautioned to make certain that
the remainder of the receiver is operating properly and
that the difficulty is misalignment. The tuned circuits and
in particular those in the R -F Unit are only minor sources
of potential difficulty.

Other than for occasional replacement of a circuit tube
the R -F Units should be trouble free. It is always good
practice when replacing tubes in any tuner to try several
different tubes (which are known to be good) and to select

204
T nYC

PRODUCTION CHANGE NOTES
The above schematic is correct for chassis coded "CX-38
R-2". Chassis coded "CX-38 R-1" do not contain the fol-
lowing changes:
(I) To eliminate the possibility of "blocking" in the 3rd

I -F.

A. R229 (I0K, SSW, 10'h) was added between ter-
minal "C" of 1201 and the junction of L202, R214
and C211. Previously terminal "C" was connected
directly to this junction.

B. C217 (47mmf ., Tubular Ceramic) was added in pa-
rallel with R229.

(2) To eliminate the possibility of "blocking" in the Video
Amplifier.
A. R240 (15K, 2W, 107. ) was added from pin 8 of

V204 to +300V. R219 (33K, 1W, 1091) which was
connected from pin 8 to +260V wan deleted.

B. R241 (3.9K, %%V, 10%) was added from pin 8 of
V204 to +135V. R702 (33K, 2W, 10%) which was
connected from +136V to +300V was deleted.
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00
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50

11P
en

CtEI

CONNECTOR
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11407

05110V.

110 _J.._

1311.

1202 TS01

the one which will produce the most satisfactory results.
The circuits of the tuner used in this chassis are sufficiently
broad that if a selected replacement is used no adjustment
should be required other than a possible "touch-up" of
the VHF Oscillator.

A suggested list of Test Equipment needed for proper
alignment of the receiver is listed here. Under no circum-
stances should alignment be attempted without the proper
equipment. When connecting the test equipment to the
various points in the receiver, be certain that  good
connection is made and that the leads are as short as
possible. All equipment used must be adequately grounded
to the receiver chassis, Always allow sufficient time for
both test equipment and receiver to warm up before start-
ing the alignment.
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CAPEHART CX-38 CHASSIS TUBE SOCKET RESISTANCE CHART
REFERENCE

TUBE NO.
PIN NU.

1

PIN NO.
2

PIN NO.
3

PIN NO.
4

PIN NO.
5

PIN NO.
6

PIN NO.
7

PIN NO.
8

PIN NO.
9

VI 90K 10K 0 0 0 10K 90K
V101 90K 50K INF. 0 0 INF. 90K 0 0
V102 INF. 60K 90K 0 0 90K 0 0 15K
V201 757 50 OHMS .6 0 INF. INF. 0

V202 120K INF. 80K 80K 80K 80K INF.
V203 45K 46K 80K 80K 80K 80K 46K
V204 46 OHMS 500 OHMS 0 .5 .5 0 100K 124K 0

V205 0 33K NC PIN 10)
INF.

(
330K
PIN 11) 0 (Pin 12)

.5 NC NC

V301 120K 100K INF. 100K 100K 90K 68K 90K 140
V302 150 OHMS 4.2 OHMS 0 .5 90K 7 OHMS 470K
V303 90K 8 OHMS 30 OHMS 0 .5 220 OHMS 4 OHMS 90K 90
V401 20K 0 0 .5 180K 90K 6.8 MEG.
V402 220k 270K 100K 100K 100K 90K 0 100K 120K
V601 1701C 0 0 .6 80K 80K 2.2 MEG.
V502 NC .5 80K 80K 2.2 MEG. NC .6 33K
V601 2.2 MEC. 100K 1.2K 150K 150K 1.2K .5 CI

V1102 NC .5 160K 1.00K 1.2 MEG. NC 0 0

V603 NC INF. NC NC 100K NC 100K NC
V604 40K NC INF. NC 18K NC 75K 76
V701 NC 100K NC 22 OHMS NC 22 OHMS NC 100K

 VARIES WITH CONTROL ADJUSTMENT ALL CONTROLS SET AT MAXIMUM RESISTANCE
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ALIGNMENT INSTRUCTIONS (Cont.)
Test Equipment Specifications

1. 11-F Sweep Generator.

a. Frequency Ranges.
4.5 MC with 25 KC Sweep Width.
44 MC with apprx. 10 MC Sweep Width.
60 - 90 MC, 170 - 220 MC with at least 10
MC Sweep Width.

b. Constant Output within the sweep range.

1201

PT. AGC R511
D

130
IF

R222

302
6BN6

1301

301
6U8

701
5U4

1302

R22I

T301

204
12BY7

501
6BF6

1203

303
68K5

502
I 6V6

T302

R311

c. Signal Output not less than 0.1 volt maxi-
mum.

2. Marker Generator.

a. Frequency Ranges.
39.75 - 47.25 MC
65.25 - 215.76 MC
4.5 MC

I -F Markers
Picture -Sound Carrier Markers
Sound I -F and 4.5 MC Trap

An Editorial Service of CALDWELL-CLEMENTS,

c. 50% AM modulation at 4.6 MC.

3. Oscilloscope.

a. wood sensitivity in Vertical Amplifier.
b. Preferably a 5 in. screen or Jorge,

4. Vacuum Tube Voltmeter.

a. High input resistance.

b. Accurate low voltage range.

5. Crystal Detector Network.

a. Refer to conatruction detail in figure 3.

OSCILLATOR ALIGNMENT CHART

Local Oscillator Alignment
Note:

1. Connect the sweep generator output cable to the
receiver antenna input terminals through the proper
terminating network. If the sweep generator used
has a 300 ohm balanced output use the matching pad
shown in Figure 1. For other generators use the
proper values of R s and R , for the output cable im-
pedance of the particular generator. Adjust the gen-
erator to sweep Channel 13.

2. Couple an accurately calibrated marker generator into
the antenna input to provide picture and sound carrier
markers for Channel 13.

3. Connect the oscilloscope (high side) through a 10K
isolating resistor to Pin 2 of V204 (12BY7).

4. Remove the AGC Amplifier tube (V301 -6U8) and con-
nect a bias source from the junction of R202 and R203,
with a jumper to Pin 5 or 6 of the AGC Clamp
(V501-6BF6), and ground. A bias source may be ob-
tained from a 4.5 volt battery with a 1K pot connected
across its terminals. Connect the positive end of the
battery to chassis ground and connect the arm of the
pot to the junction point above. Connect a VTVM to
the arm of the pot and adjust the pot for  negative
3.5 reading on the VTVM.

6. Set the Channel Selector to Channel 13, adjust the
Fine Tuning control to mid position and check the
response curve obtained against the ideal curve shown
in Figure 4. If the shape of the curve is not within
these limits, it will be necessary to repeat the I -F
Amplifier Alignments. The I -F Amplifiers must be
properly aligned before the oscillator adjustments can
be correctly made.

6. Adjust AI (oscillator slug located on top of the tuner.
refer to illustration shown on pace 5) to properly
position the markers on the curve as shown in fig-
ure 2.

7. Check channels 12 thru 7 for proper location of the
markers on the curve as shown in figure 4. If neces-
sary make a slight readjustment of Al for the best
compromise on all channels.

8. Adjust A2, (also on top of the tuner) to properly posi-
tion the markers on the curve as shown in Figure
4 with the sweep and marker generators adjusted for
channel 6.

9. Check channels 6 thru 2 for proper location of the
markers on the curve as in figure 4. If necessary make
a slight readjustment of A2 for the best compromise
on all channels.

Step
No.

Set
Sweep
Generator
to:

Set
Marker
Generator
to:

Connect
Generator
Output
Cable to:

Connect
Oscilloscipe
to:

Set
Channel
Selector
to:

Adjust Refer
to
Notes:

1 Sweep
Channel 13

2I1.25MC.
215.75MC

Receiver

Antenna
Input

Terminals

Pin 2 of V204
(12BY7)

Channel
13

Al 1. 2. 3, 4, 5. 6

2 Sweep
Channel 12

205.25MC,
209.75MC

Channel
12

7

3 Sweep
Channel 11

I99.25MC,
203.76MC

Channel
11

4 Sweep
Channel 10

193.25MC,
197.75MC

Channel
10

5 Sweep
Channel 9

187.25MC,
191.75MC

Channel
9

6 Sweep
Channel 8

181.25MC,
185.75MC

Channel
8

7 Sweep
Channel 7

175.25MC,
179.75MC

Channel
7

8 Sweep
Channel 6

83.25MC,
87.75MC

Channel
6

A2 8

9 Sweep
Channel 6

77.25MC,
81.75MC

Channel
5

9
10 Sweep

Channel 4
67.25MC.
71.75MC

Channel
4

11 Sweep
Channel 3

61.25MC,
65.75MC

Channel
3

12 Sweep
Channel 2

55.25MC.
59.75MC

Channel
2

VIDEO I -F ALIGNMENT CHART

Step
No.

Set Sweep
Generator
To:

Set Marker
Generator
To:

Connect Sweep
Generator To:

Connect
Oscilloscope
To:

Adjust Refer to
Note/s

1. 44MC
(10MC Sweep)

41.25MC

Pin #1 of
V201 -Grid
of First
I. F. Amplifier
Test Point
on R.F. Unit
(Pin #4)

Thru a 10K
Isolation
Resistor To
Pin #2 of V204
Grid of Video
Amplifier

T202 (Top) 1-2-3-4

2. 44MC
(10MC Sweep)

47.2634C T201 (Top) 1-2-3.6

3. 44MC
(10MC Sweep)

44.1MC T203
(Bottom)

1-2-3-6

4. 44MC
(10MC Sweep)

42.5MC T202
(Bottom)

1-2-3-7

6. 44MC
(10MC Sweep)

46.76MC T201
(Bottom)

1-2-3-8

6. 44MC
(10MC Sweep)

47.25MC T204 (Top) 9-10

7. 44MC
(10MC Sweep)

39.75MC L201
(Bottom)

9-10

8. Channel #9
(10MC Sweep)

Channel #9
Picture
Carrier

VHF Antenna
Terminals

Thru the Detector
Network to First
I. F. Amplifier

T102
(on tuner)
T204
(Bottom)

11-12
13-14

Video I.F. Alignment
Note:

1. Disconnect the tuner lead from Terminal "D" of the
first I.F. transformer (T204) and connect the semen
(40MC) generator to the grid (Pin 1) of the first
I.F. Amplifier (V201 - 6CB6), through a .001 mfd.
isolating capacitor. If a separate marker generator
is used, it should be coupled to the same point through
 10K isolation resistor.

2. Remove the ACC Amplifier tube (V301 -6U8) and
connect  bias source from the junction of R202 and
R203. with a jumper to Pin 5 or 6 of the AGC Clamp
(V501 -613F6), and ground. A bias source may be ob-
tained from  4.6 volt battery with a 1K pot connected
across its terminals. Connect the positive end of the
battery to chassis ground and connect the arm of the
pot to the junction point above. Connect  VTVM to
the arm of the pot and adjust the pot for  minus
3 volt reading on the VTVM.

3. Connect the oscilloscope "Vertical Input" cable through
 10K isolation resistor, to the grid (Pin 2) of the
video amplifier (V204-12BY7). Connect the ground
side of the input cable to chassis ground.

4. Adjust the marker generator to provide a marker at
41.25 MC and adjust the top slug of T202 (CO -channel
Sound I.F. Trap) for minimum response at the marker
frequency. This adjustment may be made easier by
running the sweep generator output high so that
the trap "dips" are easily visible.

5. Adjust the marker generator to 47.25 MC and adjust
the top slug of T201 (Adjacent Channel Sound I.F.
Trap) for minimum response at the marker frequency.

6. Reduce the sweep generator output so that a normal
curve is seen. Adjust the marker generator to 44.1 MC
and adjust the bottom of T203 for maximum amplitude
of the 44.1 MC marker with minimum tilt.

7. Adjust the marker generator to 42.6 MC and adjust
the bottom of T202 to position the 42.6 marker within
40% to 60% of maximum amplitude of the curve
on one side.

8. Adjust the marker generator to 46.76 MC and adjust
tho bottom of TE01 to position the 46.76 MC marker
within 40% to 60% of maximum amplitude of the
curve on the other side.

9. After repeating the above steps, reconnect the tuner
lead to terminal "D" of T204 and connect the Sweep
and Marker Generator to Pin 4 (test point) of 2201 on
the back of the VHF tuner.

10. Adjust the marker generator to 47.25 MC and adjust
the top of T204 for minimum response at the marker
frequency. Then adjust the marker generator to 39.76
MC and adjust the trap (L201) for minimum response
at that marker frequency.

11. Now connect the Sweep Generator to the VHF Antenna
terminals and the oscilloscope to the tuner test point
(Pin 4 of 2201) and select a channel with  flat re-
sponse. After selecting the proper channel, connect
a marker generator to the VHF antenna terminals
and apply a sound carrier marker signal.

12. With the oscilloscope again connected as in Note 3
above, adjust the Fine Tuning setting until the Sound
Carrier marker falls directly into the sound trap.

13. After adjustment of the fine tuning setting, connect
the scope, through the detector circuit shown in Figure
3 to the first I.F. Amplifier. Now short Pin 5 to Pin 6
(plate to screen) on V202 the second I.F. Amplifier
tube.

14. Adjust the marker generator to the picture carrier
frequency and then adjust T102 (on top of tuner) and
T204 (bottom) for maximum amplitude without tilt,
positioning the picture carrier marker at -the high
frequency corner of the response curve shown in
figure 4.

17K
560 mmfd

170K1N,11

1
Figure :I

.17K

220 Ohm

150K

Plate of 1st Video
Amplifier 327531C 47.25Mc

Screen of 1st Video
Amplifier

Figure 9

560 mmfd

1N64

Figure I

45.75NIC

Receivet

MODELS USING THE CX-38 SERIES
TV CHASSIS

MODEL CHASSIS *MEL CHASSIS MODEL CHASSIS MODEL CHASSIS

1r17565-4 cr-139 312155D-1, cr-in 8c21511D-L cr-in 12F215BD-4 Cr-171

1717510-5 CT -139 31715BD-5 cr-172 0c21500-5 CT -172 121'215BD-5 cr-in

27215)1513-1, C7-157 7C215N0-1, C7-157 8021530-4 c7-171 )1,215%4, ,T-125

21.219sD-5 C7-158 7c2150A-5 c? -158 sc215ou-5 CT -112 141'215H-5 cr.ii,o

27215855-1, Cr-157 70215130-1, ci-157 9c215131-4 Cr-157 1OF21511-4 cr-125

2721.51150-5 cr-158 7c2151 -s-5 cr-ass 9c215ho-5 cr-1511 1tivriSs-5 Cr-140

2721505-1, Cr-125 712151A Cr-157 9c21580-1, cr-157 1802150-4 or-iti

27215E5-5 CT -190 702151-5 Cr-158 9021580-5 cr-158 18C2158-5 C7-172

37715}11>-/i Cr-in 7C2158-4 cr-157 12F215111-4 Cr-171 1801158-1, cr_ra

312190)-5 Cr-172 701155-5 cr-158 1.2e235161-5 cr-ill 1811215B-5 cr-in 0
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PRODUCTION CHANGES
The schematic diagram shown here is correct for chassis

coded R-2. The chassis coded R-1 will differ from those
coded R-2 in the following manner:
1. R262 (18K -%W-10%) is R205 (22K-1A.W-10%).
2. C240 (1000 mmf) is not used.
3. C528 (.015-200V) is C519 (10K mmf Disc).
4. R608 (180K -%W-10%) is R606 (100K -%W-10%).
5. C529 (.0047-600V) is C525 (.01-600V).

,-
COS.11 RRRRR SOLPD COLORS Of op. OR 14.211 COLON ON 111.12

3 60. 3.11.6 60 RRRRRRRRR 6011.2 111. TOP Of T. C... 111. 1100.220
liv .11011.1 i O. 2.0.6 .0211 TTTTTTT ....Vs T.
C11.1.1 .6 11.01.1.20 112 TTTTT 1 POP.. COplit Tv TTTTTFRON .0.  ...... T. S. 010.1110 11. OOOOO S POPS.. VP  00111

... ........ "°" `"'"'""°""° "'"
S ,NtJC..434. 4,4.,:3ili.1 ,,0.0.:PCROVOL TS OR  ...... 11111663, LL CONNOL"

14.2  6630 .2 ...la oak  06 20. OIL V. CiaSPS
.61.0.11 I..  sp. OSIINITION 11102 6.10 0601330.022.
..... 0.11. CAN 10 C NOON..  6.011011 WOO 01.1.0110066

VO ...... Warp 1.6.1 euaN11l .06 .11. 1x *CT
in 60. 0.1161B 11.  1.7.116.  1.11.10. la  ...26.11, 11.11611
00.111NTION 11.1.111. AAAAAAAAA 0 ./....6.1.112

10601
400111060.

=,C103.3

V201
Isv1.F. 1600
6826

TECHNICIAN
CIRCUIT DIGEST

CAPEHART CX-38S CHASSIS TUBE SOCKET RESISTANCE CHART

CAPE HART
Chassis CX-38S Series

Chassis CX-36£1 Series: Models 3T216MD-4 (MD -
5, BD -4, BD -5), 6T216MD-4 (MD -5, BD -4, BD -
5), 11c2104D-4 BD 4, BD -5), 16C216MD-
4 (MD -5, BD -4, BD -5, FD -4, FD -5)

REF. TUBE NO. PIN I PIN 2 PIN 3 PIN 4 PINS PIN 6 PIN 7 PIN 8 PIN 9
TOKVi 6AF4 INF 7.5K Short Short Short 7.6K

V101 6131C7A 60K 470K INF Short Short INF 1.2 meg Short Short
V102 6U8 200K 600K 160K Short Short 7K Short Short 1.6K
V201 6BZ6 60K 47 ohm Short Short INF INF Short
V202 6BZ6 120K INF Short Short 75K 76K Open
V203 6AM8 100. ohm Short 75K Short Short 76K 1.8K 6K Short
V204 125Y7 39 ohn 6.0K Short Short Short Short 60K 76K Short

ShortV206 CRT 100K 100K
Pin 10
1.2 meg

Pin 11
1.1 meg

Pin 12
100K

V301 6138 300K 100K 1.2 meg. 100K 100K 700K 75K 76K 120K
Short Short 80K 5.5 ohm 400KV302 6BN6 850 ohm 3.6 ohm

V306 6AV6 1. meg Short Short Short 1.1 meg 1.1 meg 400K
V307 6AQ5 470K 660 ohm Short Short 75K 75K 470K
V401 6C56 33K Short Short Short 160K 75K 6 meg
V402 12AU7 22K 330K 100K 100K 100K 70K 2.7 meg INF 80K
V603 6SN7 1.1 meg 270K 680 ohm *2.7 meg 03. meg 680 ohm Short Short
V604 6AQ5 2.2 meg 1.5K Short Short 70K 70K 2.2 meg
V601 6SN7 2.2 meg 70K 1200 ohm 147K 190K 1200 ohm Short' Short
V602 6CU6 1.2 meg Short 1.2 meg 70K 1. meg 180K Short Short
V603 1133 NC INF NC NC NC NC INF NC
V604 6AX4 60K NC 1.25 meg_ NC 70K 1.25 meg 100K IQOK

V701 6U4GA 1.2 meg 70K 1.0 meg 13 90K 13 90K 50K

'Varies with a Control Setting.

ea

V203A
3ss I. F.

1/2 6AM13

V 203 8
2svDE T

I/2 CAMS

AAAAAAAAA "4:

11?

 Varies with Focus Tap Position.
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III 11111111411
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60.
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YY
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3C635, 3C636

int la 85 /A
VERT 010

VI2A

ra1? 114;11 -11V

i000
,412-3 :133

10.

zoo..

ET NCO!:

loii

%Tr To C0111 TO C44
GOOV "

CROKE
504

:11 51 5. 440 SOUND STST.

30 CPS

«LHor-

VI213
in II 11 II RA

VENT OUT

CI.10.
10001

STANDARD SOus0 .ST

C.2 7u-ast""
WIRT LIS

TIT , ITT  OST
.0e4mv

C000.T.
1.1-1

VERT TORE

RIO r

Td v
L_

lit ........
NOME OSC

V13
l10 74

VHF TUNER 69 000 721 (SC)

4:1, 11

so -

0,
A

1100 PO

V9
oseue

40412 OUT

DO NOT KA..

0CC/OW

115 CPS

T Do NOT

400A

Re,
MT TOO

J K0
/1t250W
NORli

lir OM.

Mel
TO

0.1 IN

VIO
MUT
TiTr RIOT

C1-3
.047
aDM

410

TO

T

50,

Technician

CIRCUIT
DIGEST

An Editorial Service of CALDWELL.CLEMENTS 480 Lexington Avenue, New York 17, N. Y. PLaza 9-7880



ALIGNMENT PROCEDURE.

Shop Hints
Neck Shadow Remedy

Many cases of picture tube neck
shadow can't be completely removed
by the ordinary methods, such as
deflection yoke positioning, adjust-
ment of centering magnets, focus
coil positioning, and correct ion -trap
magnet settings. These unremovable
neck shadows are most often caused
by slight irregularity in the con-
struction of the picture tube itself,
with the electron gun structure be-
ing out of alignment with the tube
neck. Where round picture tubes are
in use, there should be little diffi-
culty in eliminating a shadow due
to such a defect.

Assume that the shadow is evident
in a portion of the screen as shown
to the left in the accompanying illus-
tration. Rotate the tube about a
quarter of a turn one way or the
other, so as to place the portion of

I HF tuner stringing &opens and part numbers.

Figure S

CBS -COLUMBIA
Chassis 1610, 1611

CIRCUIT DIGEST

the screen most subject to shadow
in the normally unused area above
or below the picture. Other controls
may then be adjusted for best pic-
ture. If some shadow, still exists,
turn the tube either way until it
disappears. Sometimes it will be
found that better results can be ob-
tained by using the bottom of the
tube in which to "lose" the shadow
instead of the top, or vice versa. If

no change can be achieved at all
with this method, at least one other
objective is accomplished: this
would tend to establish the fact that
the picture tube itself is not the
cause of the neck shadow. To
achieve proper adjustment, it is
often necessary to lengthen the sec-
ond -anode lead so that the tube can
be rotated to best position. -Charles
Garrett, New London, Connecticut

Easy cure for neck -shadow problems due to inherent gun misalignment works on round pix tubes.

NECK SHADOW NO
LONGER VISIBLE -------

NECK
SHADOW

UNUSED
PORTIONS

OF
SCREEN

L'HF Oscillator Tube Replacement -After replacing
the UHF oscillator tube. check the UHF Channel Indicator
and Dial Scale for correct alignment. If the indicator is not
positioned correctly for the channel being received, readjust
the UHF oscillator slug.
The slug is located next to the oscillator tube socket and is
accessible from the rear through the space between the
bast-pi/He and the chassis. To adjust the oscillator place the
UHF Channel Selector on a channel in use in your area and
adjust the slug for best picture and sound. using a long
insulated alignment tool. Check the UHF dial calibration on
all channels available and readjust the slug if required.

1110.11.
LOCAL WPM,

air
TUBE ROTATED

1/4 TURN

Anti-Barkhausen Magnet Adjustment - In UHF
models, an anti.barkltausen magnet is mounted on the glass
envelope of the 12CU6 horizontal output tube. If a barkhausen
oscillation I narrow vertical line in picture) occurs on one or
more UHF channels rotate the magnet until the oscillation
disappears. Check all channels in use and readjust the magnet
if barkhausen appears on another channel.
Servicing Small Tubes -Remove the cabinet back and the
two wing screws I A in figure 5) from the lower left and right
hand chassis supporting brackets. If the speaker leads are
clamped to the right hand chassis support, open the clamp
to release the leads and pull the top of the chassis back into
the tube servicing position as shown in figure 5.

REAR VIEW OF CHASSIS
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Voltages are shown above end resistances below the lines drawn from the socket terminals.

SYM. PART NO.

CI -1 23 064 640
CI.2 23 002 190
C1.3 23 064 640
C14 23 064 640
C1.5 21 001 131
C1-7 23 064 640
C2-1 23 064 640
C2.2 23 064 640
C2.3 23 004 700
C2.4 23 064 640
C31 23 064 680
C3-2 23 004 720
C3-3 23 064 640
C3-4 23 064 680
C3-5 23 064 640
C4-1 22 011 240
C4-2 22 011 320
C4-3 23 001 620
C44 23 064 680
C4-5 21 001 131
046 23 064 680
C4-7 23 001 620
C4.8 23 064 640
C4-11 23 000 591
04-12 23 064 640
C4-13 22 011 320
C4.14 23 064 640
04-15
C4-16 23 001 990
CS -1 23 066 020
CS -2 23 001 740
C.5.3 23 066 020
C5-6 23 064 680
C5-8 23 064 640
C6-1 22 011 620
C6-2 22 011 660
C6.3 21 001 121
C6-4 21 001 121
C6-5 23 066 020
C7.1 22 011 700
C7.2 22 011 700
C7-4 23 002 200
C8.1 20 007 010
C8-2 22 014 240
C8-3 22 008 200
c8-4 27 007 840
C8.5 20 007 010
C8-7 22 008 240
opi 20 007 090
C8.9 27 014 160
C8.10 20 007 270
C9.1 23 002 200
C9-2 22 011 780
C94 25 000 061
C11-1 22 008 320
C11.2 22 007 740
C11.3 21 001 121
C114 23 002 200
C12-1 23 000 591
C12.2 23 000 601
C12-3 23 000 601
C124 23 001 720
C12-5 23 065 070
C12-6 22 011 280
C12-7 22 008 240
C12-8 22 008 680
C12.9 22 008 230
C12-10 22 012 200
C12.11 21 001 131
C12-13 23 001 240
C12-14 23 064 640
C144-9 23 067 020
C15-1 22 011 703
C15-2 22 012 240
C16-1 22 017 660
C16.2 23 067 010
C16-3 23 067 010
C164 21 000 981
C16-5 21 001 131
C16-6 21 001 121
C16.7 23 064 680
C17-1 23 066 020
C17.2 23 066 020
C17.3 23 064 640

SYM. PART NO.

R1.1 30 273 230
111.2 30 470 230
R1.3 30 331 330
111.4 30 102 330
R1-5 30 331 330
112.1 30 563 230
R2.2 30 102 330
R2.3 30 470 230
824 30 331 330
R3.1 30 181 230
R3.2 30 102 330
83.3 30 563 230
R3-4 30 562 240
R4-1 30 104 330
84-2 30 472 130
R4-3 30 105 330
R4-4 30 105 330
R4-5 30 470 230
R4-6 30 273 240
R4-7 30 223 230

PARTS LIST
CAPACITORS

DESCRIPTION

Ceramic Disc., 1500 mmfd 1000V
Ceramic, 390 mmfd 500V 10%
Ceramic Disc., 1500 mmfd I000V
Ceramic Disc., 1500 mmfd 1000V
Elec., 10 mfd /50V w/Cl2.11, C16.5. C4-5
Ceramic Disc., 1500 mmfd 1000V
Ceramic Dia., 1500 mmfd 1000V
Ceramic Disc., 1500 mmfd 1000V
Ceramic, 470 mmfd 500V 5%
Ceramic Disc., 1500 mmfd 1000V
Ceramic Disc., 5000 mmfd 1000V
Ceramic, 680 mmfd SOOV 5%
Ceramic Di., 1500 mmfd 1000V
Ceramic Disc., 5000 mmfd I000V
Ceramic Disc., 1500 mmfd I000V
Paper, .047 mfd 200V 20%
Paper, .22 mfd 200V 20%
Ceramic, 100 mmfd 500V 20%
Ceramic Diac., 5000 mmfd 1000V
Elec., 10 mfd 300V w/C12.11, C16.5. CI.5
Ceramic Disc.. 5000 tumid 1000V
Ceramic, 100 mmfd 500V 20%
Ceramic Disc_ 1500 mmfd GMV
Ceramic, 2000 mmfd 500V 20%
Ceramic, 1500 mmfd I000V GMV
Paper, .22 mfd 200V 20%
Cersmic Disc., 1500 mmfd CMV
Part of L4-7
Ceramic, 5 amid SOOV 10%
Ceramic Disc., .01 mfd 600V
Ceramic, 1000 mmfd 500V 20%
Ceramic Disc., .01 mfd 600V
Ceramic Disc., 5000 mmfd 1000V
Ceramic, 1500 mmfd 1000V GMV
Paper, .0047 mfd 400V 20%
Paper, DI mfd 400V 20%
Elec. 200 mfd 150V w/C16-6, C11.3, C6-4
Elec., 10 mid 300V w/C16.6, C11-3, C6-3
Ceramic Disc, .01 mfd 600V GMV
Paper, .022 mid 400V 20%
Paper, .022 mid 400V 20%
Ceramic, 470 amid SOOV 10%
Mica, 82 mmfd 500V 5%
Paper, .047 mfd 200V 10%
Paper, .022 mfd 400V 10%
Paper, .47 mid 200V 10%
Mica, 82 mmfd SOOV 5%
Paper, .047 mid 400V 10%
Mica, 180 mmfd 500V 5%
Paper. .01 mfd 200V 10%
Mica, 820 mead 500V 5%

VIDEO ALIGNMENT
Noce channel set..r between channels no disable ...Hofer) sad <el local.Oistont switch in NORMAL position. Oi,< I ground leod Iron,
the cathode (pin a) of 09, the 12CU6 horisontandellection amplifier. Apply .IV bias to *GC fine. Use lowest possible VTVM range for ell slaps.

few
Signel Clesteretor Osapet Connect
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Aellost
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Pin #1 of VI,
thru ICCO none

0
VTVM Open end
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0=1
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A. above

0
V114. Root sing 1/.1 for minimum reading. Sal sig. gen. for read.
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3 45.5 no

No sweep
As above

0
VTVM As obey. 13.1 for rnanimurn reading. Sol sig. gen. for VTVM ,coding

-2.5 lo -30 wilt. T3.1 properly adjusted.®of
4 44.2 ea

No sweep
A. above

0
010M As above bear slug 14.1 for 11101111111110 Set signal generous.

d' 9 I 2 5 I 3V 'eh T4 I p p ly dj t dC=I
$ 43 ent

C.**** freq.
10 not deviation
42.45 mc and
45.75 on<

Miner shield
See Nob I

0
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C..)
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a 42.45 my markers and rear slug of T4.I lot symmetrical,-..11:313

7 4.5 no
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Ihr, 1000 reed_

0
VTVM
lion hi -2
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Junction
14.4 l
14.5

14-71a minimum reeding.

EIZE17:1
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to Atihm
From. CIMINO to

II 4.5 114f
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C.4)
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1100.01
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DIY=
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0
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NOTES: I. Cerovect done( ge valor eelost Imd to ntleerosellletor.thleld. SlIp shield erfiells on tube end hold lo Place old, tape Do not graved shield_

Ceramic, 470 mmfd SOOV 10%
Paper, .1 mid 400V 20%
Mica Trimmer, 25.250 mmfd
Paper, mfd 400V 10%

SYM. PART NO. DESCRIPTION SYM. PART NO. DESCRIPTION
.22

Paper, .047 mid 200V 10% 84-8 31 000 531 WW SK ohm SW 5% 015.1 30 124 230 Carbon, 120K ohm 1/2W 10%
Elec.. S mfd 500V w/C16-6, C6.3, C6-4
Ceramic, 470 mmfd 500V 10%
Ceramic, 2000 mild SOOV 20%
Ceramic, 5000 amid SOOV 20%

8410
84-12
84.13
R4-14

30
30
30
30

102
102
274
823

230
330
230
230

Carbon, 1K ohm '4W 10%
Carbon, 1K ohm 53V/ 20%
Carbon, 270K ohm 4697 10%
Carbon, 82K ohm 34W 10%

R15-2

RI6-1
816.2
R16.3

30

31
30
31

223
000
224
000

230
486
240
472

Carbon, 22K ohm 1/2W 10%
WW, 44 ohm 25W 10% w/11 ohm tap
Carbon, 220K ohm 1W 10%
WW, 7.5 ohm 6W 10%

Ceramic, 5000 tumid 500V 20% 8415 30 105 230 Carbon, 1 meg 1/2W 10% R16-4 30 471 250 Carbon. 470 ohm 2W 10%
Ceramic, 680 mmfd 500V 20%
Ceramic Disc., 1000 mmfd 1000V 20%

R4-16
84.17

30
30

475
123

230
230

Carbon. 4.7 meg 1/2W 10%
Carbon, 12K ohm 1/2W 10%

817.1
817.2

30

30

104

121

230

230
Carbon, 100K ohm 1/2W 10%
Carbon, 120 ohm 1/2W 10%

Paper, .1 mfd 200V 20%
Paper, .047 mfd 400V 10%

R418
R5.I

30
30

682
392

230
240

Carbon, 68K ohm KW 10%
Carbon, 3.9K ohm 1W 10%

R17.3
1117-4

34
30

103
123

250
230

Carbon, 10K ohm 2W 10%
Carbon, 12K ohm 1/2W 10%

Paper, .015 mfd 600V 10% R5-2 30 102 230 Carbon, 1K ohm 1/2W 10% MISCELLANEOUS
Paper, .1 mfd 400V 10%
Paper, .022 mfd 600V 20%

R5-3
R5.4

30
30

223
102

330
330

Carbon. 22K ohm 1/2W 20%
Carbon, 1K ohm 1/2W 20% SYM. PART NO. DESCRIPTION

Elec., 100 mfd 25V w/C45, C16.5, C1-5
Ceramic, 1000 mmfd 500V 10%
Ceramic, 1500 moth! 1000V 10%

R6.1
R6.2
R6-3

30
30
30

105
105
565

230
230
230

Carbon. 1 meg '4W 10%
Carbon, I meg 1/2W 10%
Carbon. 5.6 meg 1/2W 10%

D4-1
F16.1
1.2-1

63
43
15

000
000
000

091
070
651

1N60 or 1N64 Crystal Diode
Fuse, 1.25 Amp SloBlo w/pigtails
Filament Choke

Ceramic Dire., 5000 mmfd 1400V R6-5 30 102 330 Carbon, IK ohm %W 20% L31 15 000 651 Fdament Choke
Paper, .1 mfd 400V 20% R7-1 30 225 230 Carbon, 22 meg %Iv 10% 1.4-2 16 001 364 Peaking Coil, Yellow -Black
Paper, .047 mfd 600V 20%
Paper, .01 mfd 600V 20%
Ceramic Disc., 1500 mmfd 1400V

R7-2
R7.3
87.4

30
30
30

154
823
334

230
230
230

Carbon, 150K ohm %W 10%
Carbon. 82K ohm 1/2W 10%
Carbon. 330K ohm %W 10%

L4-3
LA -4
1.4-5

16
16
16

000
001
000

045
364
045

Peaking Coil, Yellow
Peaking Coil, Yellow -Black
Peaking Coil, Yellow

Ceramic_JDisc 1500 mmfd 1400V R7-5 30 472 240 Carbon, 4.7K ohm 1W 10% L46 15 000 701 Choke
Electrolytic, 140 mfd 200V R7-7 30 102 230 Carbon, 1K ohm 1/2W 10% 14-7 16 001 401 4.5 MC Trap
Elec., 140 mfd 300V w/C4-5. C12.11. CI.S
Elec., 100 mid 300V w/C6.3, CII-3. C6-4
Ceramic Disc., 5000 mmfd 1000V

87.8
R8.1
R8.2

30
30
30

334
334
824

230
230
230

Carbon, 330K ohm 1/2W 10%
Carbon. 330K ohm 1/211/ 10%
Carbon, 820K ohm 1/2W 10%

L4.8
LS -1
L6 -I

16
15
14

001 461 40 MC Choke
000 721 uadramre Coil
000 111Filter Choke, 6 9' speakers only

Ceramic Disc., .01 mid 600V GMV R8-3 30 334 230 Carbon. 330K ohm 1/2W 10% (.61 Filter Choke, part of 5", 6" & 8" spkrs.
Ceramic Disc., .01 mfd 600V CMV R8-4 30 823 230 Carbon. 82K ohm 1/2W 10% L11.14, B 16 001 481 Deflection Yoke
Ceramic Di.. 1500 maid I000V 118.5 34 392 230 Carbon. 3.9K ohm 1/2W 10% LI1.2 15 000 702 Choke

R8-6 30 683 230 Carbon. 68K ohm 1/2W 10% P4-1 36 001 421 Contrast Cont., 750 ohm 1W Dual w/P5-2
RESISTORS R8.7 30 473 240 Carbon, 47K ohm 1W 10% P5-1 36 001 311 AM Rejection. 600 ohm 1/2W

R8-8 30 334 230 Carbon. 330K ohm %12. 10% P5-2 36 001 421 Volume Control, 350K 1/2W Dual w/P4-1
DESCRIPTION R8-9 30 154 230 Carbon, 150K ohm 1/2W 10% P81 36 001 431 Horis. Hold, 100K 1/2W Dual w/P12.1

Carbon, 27K ohm %W 10%
Carbon, 47 ohm 1/2W 10%

R010
R8.11

30
30

822
223

230
230

Carbon, 8.2K ohm 1/2W 10%
Carbon. 22K ohm 10%

P12.1
P12.2

36
36

001
001

431
281

Vcrt. Hold, 200K 1/2W Dual w/P8-1
Vert. Lin., 4K 1/2W, 1K Stop

Carbon. 330 ohm 20% R9-1 30 106 230 Carbon, 10 meg 1/2W 10% P12-3 36 001 471 Height, SM
Carbon, 1K ohm 1/2W 20% R9.2 30 105 230 Carbon. 1 meg 41:W 10% PI5-1 36 001 461 Brightness, 250K 54W
Carbon. 330 ohm '4W 20% R9.4 31 000 473 WW, 8.2K ohm 4W 10% S6 44 002 250 Speaker and Test Socket
Carbon, 56K ohm %W 10% R9.6 30 101 330 Carbon, 100 ohm 1/2W 20% SR16-1 62 000 061 Selenium Rectifier, 300MA
Carbon. 1K ohm 1/2W 20% R9-7 30 101 330 Carbon, 100 ohm 1/2W 20% SRI6-2 62 000 061 Selenium Rectifier, 300MA
Carbon, 47 ohm 1/2W 10% R10.1 31 000 990 WW, 2.7 ohm 1/2W 10% SW2 Switch, OE -On, part of Volume Control
Carbon, 330 ohm KW 20% RII-I 30 562 250 Carbon, 5.6K ohm 2W 10% SW4-1 40 000 361 Switch, Local -Normal -Distant
Carbon. 180 ohm 14W 10% 812.1 30 223 230 Carbon, 22K ohm 54W 10% T1.1 12 001 171 1st IF Transformer
Carbon, 1K ohm %W 20% R12-2 30 822 230 Carbon, 8.2K ohm 1/2W 10% 12-1 12 001 III 2nd IF Transformer
Carbon. 56K ohm 1/2W 10% R12-3 30 822 230 Carbon, 8.2K ohm 53W 10% T3-1 12 001 031 3rd IF Transformer
Carbon, 5.6K ohm 1N6 10% R12-4 30 104 230 Carbon, 100K ohm 1/2W 10% T41 12 001 041 Reflex Coil -4th IF
Carbon, 100K ohm ',4W 20% RI2-5 30 104 230 Carbon. 100K ohm 1/2W 10% TC2 15 000 671 4.5 MC Take -Off Coil
Carbon. 4.7K ohm t/. 5% 812-6 30 104 230 Carbon, 100K ohm 1/2W 10% T6.1 10 000 671 Audio Trans., 6" a r speakers only
Carbon, 1 meg 1/2W 20% R12.7 30 395 230 Carbon. 3.9 meg 1/2W 10% T6-1 Audio Trans., part of 5". 6" & 8" spkrs.
Carbon, 1 meg 1/2W 2096 RI2-8 30 223 230 Carbon, 22K ohm KW 10% 18.1 15 ND 741 Iforiz. Sync. Stabilizer Coil
Carbon, 47 ohm 1/2W 10% 812.9 30 225 230 Carbon, 2.2 meg 1/2W 10% 19.1 12 001 091 (kris. Output Transformer
Carbon, 27K ohm IW 10% R12-11 30 334 230 Carbon, 330K ohm 1/2W 10% 112.1 10 000 611 Vertical Output Transformer
Carbon, 22K ohm 1/2W 10% 8I2.12 30 222 230 Carbon. 2.2K ohm KW 10% TI7-1 12 001 151 4.5 MC Sound IF Transformer
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SCHEMATIC NOTES
1. Solid geometric symbols indicate 1+ voltage sources-

open symbols indicate points of application.

2. Numbered circles indicate tuner lead connections.

3. Component symbols ore coded to indicate tube near
which component is located on schematic. Ens. C9-2, ca -
pedlar, booted near V9.

4. All cl-c voltages measured with o VTVM connected be-
tween the chassis and tube socket terminals, with chan-
nel selector set between channels and the Normal -Fringe
switch (SW4-1) in the normal position. Where readings
are attested by control settings, voltages ore shown for
the clockwise and counterclockwise positions of the can.
trots. Tuner voltages token with channel selector set to
on FFFFF d channel end the Normal -Fringe switch in the
normal position.

5. All waveforms and peek to peak readings taken with
strongest signal available al 1110111111111 C0111111.1: horizon-
tal and vertical holds set at normal position.

r

ft,

vI7
6SL5

.110 Of

CBS -COLUMBIA
Chassis 3001, 3002,
3003, 3012, 3013, 3015

Chassis 3001: Models 7T307, 7T309, 7T310,
7K325, 7K326 Chassis 3002: Models 7T307U,
7T309U, 7T310U, 71(325U, 7/026U, 7K329U,
7K330U, 7K332U Chassis 3003: Models
7TR11, 7TR312, 7KR329, 7KR330, 7KR332
Chassis 3012: Models 7K333U, 7K334U
Chassis 3013: Models 7KR333, 7KR334
Chassis 3015: Models 7KR335, 7KR336

6. All resistors ore n/11V, -± 10% unless otherwise indicated.
K =X1,000; M= X1,000,000.

7. All capacitors are SOO WV unless otherwise indicated.
Volvos less than one are micrafarads and values wore
than one ore micro -misrelated., unless otherwise indi-
cated.

S. All coil and winding resistances token with the compo-
nents disconnected Irani the circuit.

 Indisoles change in schematic, as listed below.

In 3003, 3013 and 3013 chassis, 123-2 is .12 ohm, WW.
#31 000 930 and Pt 23-1 is replaced by two typo #44
bulbs.
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Shop Hints
Dial Cord Slippage

Repairing dial cable mechanisms
on small radios is a frequent task.
Often, because the sets are inex-
pensively made, annoying comebacks
result as the repairs may not last
too long.

In these receivers, the dial cable
usually has only one spring at one of
its ends. It is a simple matter to add
another. Two springs will pull the
cord much tighter, eliminating
"sloppy" tuning and annoying back-
lash. Since they take up a greater
amount of slack than one spring will,
tuning action will remain "tight" for
much longer. The very sharp tuning
thus permitted is especially valuable
if the set happens to have a short-

wave band. In the long run, making
the addition of the extra spring a
standard practice results in a longer -
lasting, customer -satisfying repair. -
Joseph Amorose, Richmond, Vir-
ginia.

Extra dial -cord spring improves radio tuning.

Anti-Barkhausen Magnet Adjustment -In UHF
models, an anti-barkhausen magnet is mounted on
the glass envelope of the 6DQ6 horizontal output
tube. If a barkhausen oscillation (narrow vertical
line in picture) occurs on one or more UHT chan-
nels rotate the magnet until the oscillatior disap-
pears. Check all channels in use and readjust the
magnet if barkhausen appears on another channel.

UHF Oscillator Tube Replacement -After re-
placing the UHF oscillator tube, check the UHF
Channel Indicator and Dial Scale for correct align-
ment. If the indicator is not positioned correctly for
the channel being received, readjust the UHF oscil-
lator slug. To make the adjustment, the chassis must
be removed from the cabinet.

Looking from the front, the slug is located on the
right side of the tuner near the lower front corner.
To adjust the oscillator place the UHF Channel Se-
lector on a channel in use in your area and adjust the
slug for best picture and sound. Check the UHF dial
calibration on all channels available and readjust the
slug if required.

Figure 2

CBS -COLUMBIA
Chassis 3001, 3002,
3003, 3012, 3013, 3015

CIRCUIT DIGEST

Oscillator Drift
The servicing of horizontal drift

that appears after the set has been
on for an hour or more is often diffi-
cult. The trouble is usually caused
by some component heating up and
changing in value. Putting a heat
lamp near the horizontal circuits
heats up too many of the components
at the same time, I have found, mak-
ing it more difficult yet to find the
defective part.

A short cut to locating the defec-
tive component is to place the tip of
a hot soldering gun just under each
component being tested, while the
set is still cold (i.e., immediately
after the set has been turned on,
after being off for a considerable pe-
riod-) When the iron is placed un-
der the defective component, the
drift symptom will generally make
itself evident immediately. -F. S.
Mattioli, Racine, Wisconsin

ALIGNMENT PROCEDURE
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NOTES

I. Conn.. signal goner nes output Pod te otines-oaillater
Slip shield portially off lobe etre 644 in aloe. PP tap. Do
net emend shield.

1. °zoned Iwo matched 1001( resisters In series acres. 117.3.
Conn.. positive teed el Vie/A so junction el those resisters
and negative Mod NO0 junction a1117.2 sod 017.3. VII

ALIGNMENT TEST POINTS

BOTTOM VIEW OF CHASSIS
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Voltages ore shown above and resistances below Pe lines drawn trona the socket terminals.
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PART NO.

06 OOD 501

06 000 511
68 000 311
06 000 521
53 073 310
59 000 311
48 000 801

Dellegiele314

Tuner Pulley

Shipping Geo.
Bushing

Gear Plate
Retaining Ring

Fibre Washer

Reduction Gear
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8 58 003 770 Flat Washer
9 56 104 010 Screw

10 59 me 311 Fibre Washer
II 53 073 310 Retaining Ring
12 56 154 020 Set Sp..,
13 59 OCO 311 fibre Washer
14 59 OCO 311 Fibre Washer

15 48 DM 291 Reduction Gear

Rel.., Tisane 4fivAnni,a_phen rep/acme the ..... peon I It or Mr ovr pint, 141. the toner gen. anal be notrelulty aligned rah the 14enonte gear 121 s., inns
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PART NO.

48 000 371
53 073 310
59 000 311
53 073 310
47 0131 511

66 OCO 022

56 000 871

DETAIL OF TUNER DENT ALIGNMENT

DUalleTION

Clisich Gear
Retaining Ring
Fibre Washer
Retaining Ring
Spacer

Motor
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EARLY PRODUCTION FILAMENT MIRING
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CIRCUIT DIGEST

1. All volt ages measured with an electronic voltmeter
connected from socket lug to chassis. Some voltages
are variable and voltages shown were measured with a
normal picture on the picture tube and the contrast and
brightness control set for 60 volts peak to peak on the
cathode (pin Ill) of the picture tube. Socket voltages
tolerance 10%. Input signal 6000 microvolts. minimum
for these readings. Area switch in local position.
SW104 in TV position.

2. Supply voltage, 117 volts 60 cycle A. C.

3. K-1000
4. All capacitance values in minf. and all resistance values

in ohms unless otherwise noted.

5. R185 or R186 will be clipped off on some chassis.

6. SW101B is open when SWISIA is closed.
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NOTES

7. Terminals of T104. T105 and L119 are viewed from
coil side.

8. On some chassis 9(53 and RI59 are replaced by 9180,
12K ohm. 3 watt resistor (Part No. B-170773-3).

9. On some chassis C200 (100 rnmf) may be replaced with
two capacitors connected in parallel:

v 125
146057w.i-r

VERT. OUTPUT

rss.

1119
Son

ITS317 .C199 N
11,5

0470

158215-2 47mm1, 10%. 3 kv, disc
and 158215-32 82mmf, 10%, 3 kv, disc

or
158215-3 68mmf, 10%, 3 kv, disc

and 158215-56 56mml, 10%, 3 kv, disc

This change of parts is made on some chassis In order
to increase picture width. It is not used on all chassis
and Is not designated by a rode letter change.

SONO'

SPEAKER

pogo CIS1
4e04 So,

MVO.

TKO

MODEL SPEAKER
EMILE sr PM.

11 i2" P. M.

+260V.

SW101

SEE/ 4.
NOTE 6

anuuttlial
sov.

V115
2IATP4
PICTURE

7 UK

71149

1145
SSC.

CISc
1

11 RISI
no

1

11192
1 Goo C

L - -
.CIT1

C1691 IR193
Sill

R2I2

 07v CI

Cd2
aoo

R2I5

_ 200.-5ff NOTE 9
11.00

R2I6 SEE
Tr vicis NOTE II

OUTPUT

CI99

4214 1:Y4 04,04705
V113

MA/MITAav.P DAMPER

SEE NOTEIO

3 0.4
1 

4[rno

g1: C201I IMO

  +260v.

AAP

0114

ECT.

4-14 5 KV.

202 4

I -1L11111

Ow IHOMZ.
4 IDEFL.
r2,701*
_ J
"-flEn BOOST5

 nor
Ow6.0-170560-1-5

CROSLEY
Chassis 472, 473

Chassis 472: Models J-21 TKMF, J-21 TKBF,
J-21 TKLMF, J-21 TKLBF, J -2I C1CMF, J -2I
CREW, J-21 LICBF Chassis 473: Models J-21
TKMU, J-21 TKBU, J-21 TKLMU, J-21 TKLBU,
J-21 CICMU, J-21 CKBU, J-21 LXBU

10. There were a few pilot run chassis 472 Code A and 473
Code A which were wired as shown in Figure 1. The
differences between these and later production chassis
are (II the bottom winding of the transformer, (2) the
value of 9198, and (3) the use of R197 and C205.

All service replacement transformers are like those
used in the later production. Therefore, when install-
ing replacement transformers, remove C197 and C205,
change RI98 to a 22K resistor and connect the bottom
winding of the transformer as shown in the complete
schematic.

11. Tube type 12DQ6 is used in later production chassis
instead of 12CU6. It is also recommended to use the
12DQ/3 as a replacement horizontal output tube in any
Crosley chassis where a I2CU6 was originally used.
The new type I2DQ6 tube WAS created because the stand-
ards for the 12CU6 proved to be inadequate. These
standards allowed too wide tolerances with the result
that some manufacturers were making lower output
12CU6's while other manufacturers were making 12CUI33
with higher output. In many Instances, a low output
12CU6 can not be used in a circuit that requires a
h gher output tube. In the I2DQ6 the standards are
adequate to specify a tube which is the equivalent of the
high output 12CU6, but with narrow tolerances, to avoid
another problem of interchangeability.

12. On later production chassis RI73 AGC Level Control is
Part No.170501-1; it is the same as 159863-1 but.with-
out the 15K stop. For replacement purpos es, use
whichever Control le currently available.

Fig. 1

CHASSIS CODE LETTERS
Code Letters are stamped on the chassis directly following
the chassis number. and are used to indicate that certain
circuit changes are incorporated in that chassis which are
not found in chassis with earlier code letters. Unless other-
wise stated. the circuit changes identified by a certain code
lettei are also carried over into chassis with later letters.
The schematic shows the circuits found in Code B chassis.

Cod* A - Certain components shown in the schematic and
schematic parts list are not used in chassis 472 Code A and
473 Code A, but were added in Code B chassis to Improve
picture quality and to improve IF sensitivity. Other com-
ponents were changed in value. Certain wiring changes
were also made at the same time.

The list below describes the differences between Code A
and Code B chassis 472 and 473.

1. R169 between arm of SW102 and ground was not used
on Code A chassis: arm of switch vas connected
ectly to ground.

2. R115 was 15,000 ohm, 10%, 1/2 w resistor on Code A
chassis.

3. 9120 was 47 ohm, 10%, 1/2 w resistor on Code A
chassis.

4 L108 -R140 was Part No. 170255-1, with coil wound on
the 5400 ohm resistor. D.C. Resistance of coil, 6.2
ohms; color dots, blue and gray.

5. L119-12151 was Part No. 170466-1, with coil wound on
the 10.000 ohm resistor. D.C. Resistance of coil, 9.5
ohms; color dots, brown and blue.

6. LI21 was not used on Code A chassis. Junction of RI42
and 9150 was directly connected to 260 volts.

7. RI70 was not used on Code A chassis. There was
nothing connected to Noise Gate Control terminal 43.

8. RI74 was 12,000 ohms, 10%, 1/2 w on Code A chassis.

In Code B chassis it was necessary to lower the value of
R174 to 10,000 in order to obtain proper adjuStment of ACC
level control. In some cases where the 12,000 ohm resistor
was tried, the range of the control was Insufficient to re-
duce the signal at the Video detector to 3 volts peak -to -peak.

Code B. Chassis 472 (Code B) and 473 (Code B) are as
shown in the printed schematic.

Technician
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CROSLEY
Chassis 472. 473

CIRCUIT DIGEST
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All capacitance values are in mmf. and all resistance values In ohms unless otherwise specified.

2. )C r 1000.

3. Feed thru capacitors are 1000 mmf. unless otherwise noted.

4. One of twelve V.H. F. channel strips mounted In drum.

5. Distributed capacity between lead and shield of output cable, 17 mmf.

vts
9,5aTS
05C4.1.11TOR

I
TP3

K' ---1; f IJ^v*
tic

WIC 5.

6. On some models R9 is 5.6K ohms. on others R9 is 6.6K ohms. Replace with same value. Also on some tuners C9 is
1.0 mint, C13 is 8.2 mmf, and there is a choke LIt added between the oscillator plate and the junction of C25 and stator
contaci 410. On these tuners the front drum retaining spring is located Inside the case.

TUNER ALIGNMENT
R.F. AND MIXER ALIGNMENT

Station
Selector Oscilloscope Bias

Chan. 410 High side through a
10,000 ohm resistor
to TPI on Tuner.
Ground lead to Tuner
Case.

Connect 2.5v negative
bias to junction of R107
and CIO 6 (RF AGC).
Connect negative 3v.
bias to junction of R108
and C128 (IF AGC).

Sweep Generator
Connection

Connect Sweep Generator to
Antenna lead-in thru dummy
antenna. Set Generator to
sweep channel 10 frequen-
cies. Loosely couple Mar-
ker Gen. to sweep output
cable. Set Marker to either
pin or sound carrier for
channel #10.

Adjust

On chassis 472, adjust C3,
C7.14 CII to produce a res-
ponse curve of maximum
gain and of a similar shape
to R.F.and Mixer Response
Curve. On chassis 473, ad-
just Cl. C6, di Cll.

Centedroa
and,' TOP034.5

I 50owsl WESI5rIAS

.0)t  i.wv 'Iry cornrow wed tow,  ...dn.

OutPui
30063.23

rowee55CH LW

DUMMY ANTENNA

DP SHOULD NOT
EXCEED 3dn OR 30%
OF 707AL HEIGHT

_ -

0.5MC.

R.F. 4 MIXER RESPONSE CURVE

Without disturbing the R. F. Grid, R. F. plate, and mixer -grid trimmers, check the response on the other VHF TV channels
by setting the station selector to the desired channel and changing the frequency of the sweep generator to correspond to the
channel being checked. The response curve should be essentially the same on all channels and the markers should fall in
similar positions on the response curve. A slight amount of tilt can be tolerated. The amount of tilt indicated by the relative
amplitudes of the response curves where the picture and sound markers rest should not exceed 30% of the overall response
curve amplitude.

VHF TURRET TUNER Pert No. 159725-1 COMBINATION VHF -UHF
13 -Position Turret Tuner, Port No. 159698-1
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UHV - VHF TUNER
(Part No. 159698-1)
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NOTES
1. All values of capacitance are in mmf. and all values of resistance are In ohms unless otherwise noted. All resistors

1/2 watt unless otherwise noted.

2.

3.

4.

5.

K 1000.

Feed thru capacitors are 1000 mmf. minimum unless otherwise noted.

One of twelve VHF channel strips mounted in drum.

Components and wiring on some early production tuners are ddferent from the schematic. On these early tuners. C II
was 0.5-3 mmf; R2 was 22K; R5 was 4.7K; RI8 was not used. R7 was connected between the mixer screen and the junction
of R9 and C14. as shown in the tower right hand corner of the schematic. C20 was located on the UHF strip on early
tuners (shown in dotted lines); on later production tuners It is between stator contact 4,4 and pin 12 of VI. It Is important.
when replacing the UHF strip, to be sure that the capacitor is present at one of the two locations. II it is not present, it
should be added, for it serves to keep RF AGC bias on the grid of the tube.

O. A change in the UHF section deleted a test point and two parts, C24 and R18. They were originally connected in early
production tuners as shown in the upper right hand corner of the schematic.

7. Early production tuners have"E" type tuner strips, whereas "EA" type strips were used on later production tuners. For
replacements use same type as removed.

170494-1 UHF strips, E type 170990-1 UHF strips, EA type

170494-2
through VHF stripe, E type

170494-13

RIBS
NOoNT
COnTROL

HMO

0

RI13
3EvEl.

Zfi-Cef Tuverfo,
vOt3Ne

Channel 2
through

Channel 13

170990-2
through Jr

170990-13
VHF strips, EA type

TUBE SIDE OF CHASSIS 473
(Tube and Alignment Locations and Tube Filament Wiring)
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TUNER ALIGNMENT

OSCILLATOR ALIGNMENT (Using Scope)

Oscilloscope
Channel
Selector Bias Sweep Generator

Marker
Generator Adjust

High side of Channel 42 Connect 3v. negative Set to channel 2 fre- 59.75 Sound Channel 2 oscillator slug so that
scope to lug bias to junction of R107 quencies. C on n ec t Carrier. marker falls into bottom of valley
5 of T103. and C106 (RF AGC),

Connect 3v. negative
bias to junction of R106
and 0128 IIF AGM.

Generator output in
series with dummy
antenna to a ntenna
lead-in. See sketch
of dummy antenna,
above.

on curve(the point corresponding
to the 41.25 me marker as shown
on Nominal over-all I.F. Res -
posse Curve sketch on page 10.)
Be sure that the Fine Tuning Con -
trill is set to the renter of its
range.

Repeat the above procedure for each of the remain ng channels, by resetting the sweep generator and the marker generator
to the correct frequencies for each channel that is to be adjusted.

ALTERNATE OSCILLATOR ALIGNMENT

In the tuners used on chassis 472 and 473, there is an oscillator adjustment for each channel. When the receiver is installed,
the oscillator should be adjusted for each channel on which a station is operating In the area.

Set the Channel Selector to the channel that Is to be adjusted. Turn the Fine Tuning control to as near the center of its range
as will permit the slug to be adjusted. The oscillator trimmer slug is to the right of the channel selector shaft, and is acces-
sible thru a hole in the front of the tuner after the tuner knobs have been removed. Use a non-metallic screw driver and
adjust the oscillator trimmer slug until the proper tuning point is in the center of the Fine Tuning Range.

I.F. ALIGNMENT
All lead connections from the slg.1 marker generator and sweep generator must be shielded. Keep exposed ends and ground leads as short as
possible (about one Inch). Always locate the ground lead connections as close as possible to their respective "hot" leads In the television
receiver chassis. To prevent overloading the receiver circuits, the sweep generator output and signal generator output must be kept low. Turn
AGC level control and contrast control fully clockwise. and Noise Gate control fully counter -clockwise. Set the fine tuning control to the center
of its range, set the tuner to an unused channel. and short the anten. Input leads to prevent noise teed-thru.

CAUTION: One side of the chisels is connected to the power line. Therefore. test equipment should not be connected to the receiver unless an
Isolation transformer is used between the power line and the receiver. CO NOT GROUND THE RECEIVER CHASSIS UNLESS AN ISOLATION
TRANSFORMER IS USED.

The two sides of the chassis are referred to as the "wiring side" and the "tube side- of the chassis.

The tuning slugs of shielded coils are referred to as the "bottom slug". which is nearest the base and terminals of the coil and the -top slug"
which Is at the opposite end of the coll.

VIDEO I F ALIGNMENT (with VTVM)

Step
No.

Connect Signal
Generator Through

a .01 Capacitor
Signal G for

Freq. M.C.
Connect
VTVM

Miscellaneous
Connections and

Instructions
Adjust

1. Test Point No. 2.
wire protruding
from Tuner closest
to SATII(V2).

44.15 mc. Lug 5 on
T103

(junction
of RI 3 0
and 1.108)

Connect 3s. negative
bias battery to June-
lion of R107 and C100
(RF AGC). Connect3v.
negative bias battery
to junction of R108 and
CISO (IF AGC).

T103 for rnasirnurn indication m meter. limit Input to make peak
indication - 2 volts D.C. on VTVM. Use first peak from bottom
end of coil.

2. " 43.14 mc.
'

Bottom slug of TIO2 for maximum. Use first peak from bottom
.d 0.11.

3. 41.25 OW. Top slug of TIO2 for minimum. First null when running slug Into
winding from top end Is correct tuning point.

4. Repeat steps 2 and 3.

5. Test Point No. 2. 45.1 mc. " Bottom slug of TIO1 for maximum. Use first peak from bottom
end of coil. Do not use more input than required for -2 volt D.C.
IndleallOn of VTVM.

6. 17.25 me. Top slug of TIOI for minimum. Fire .11 whs running slug Into
winding from top end Is correct tuning point.

7. Repeat steps 5 and 6.

B. Test Point No. 2. 44.15 me. " Bottom slug of 1.101 for maximum. Use first peak from bottom
end of coil.

9. " 39.75 me. Top slug of L101 for minimum. First null when running slug Into
winding from top end Is correct tuning point.

10. Repeat steps 8 and 9.

11 Test Point No. 2. 47.25 me. " Top slug of L102 for minimum. First null when running slug Into
top Is correct tuning point.

12 Repeat steps 9 and II.

13 Test Point No. 1.

See Tube and Align-
ment Diagram.

44.75 inc. Connect dummy load
(consisting of 100 ohm
resistor and 100 mmf
capacitor Inser le s)
from grid of V101, pin
el. to chassis.

Mixer output coil on Tbner for masimurn. (L9 on 472,1,8 on 4731

TO CHECK I F ALIGNMENT (with scope)

Excessive sweep input will overload the circuit and cause distortion in the wave form. Check for possible overload by temporarily Increasing
and decreasing the signal input level and noting any change in the wane form. Excessive signal from the marker generator will also distort the
wave form. Be sure to keep the marker at the minimum usable amplitude.

NOTE Be sure. when checking the I. F. alignment. to set the channel .lector switch to a channel where moving the fine tuning control does
not affect the shape or position of the I. F. response curve.

Sweep Generator
Connected to

Scope
Connected Bias

Set Sweep
Generator Remarks

High side to ungrounded Through 6610 Connect negative lead of one To sweep from Provide markers as shown m cur..
aluminum foil a round
SAT8(92). Low side to

ohms to lug 5
of TI03.

3v. bias battery to junction
of R107 and C1013 (RF AGC)

39 to 49 inc. ......

\1251..grounded tube s hi eld. and positive lead to chassis. 41.25 .44/
See Note I and Figures
below.

Connect netative lead of 2nd
Iv. bias battery to junction
of R108 and CI28 (IF AGC/
and pOettlVe lead tO eha5313

417

30 -332.C. -

soot

ts"

FIG. A FIG. B

TUBE
SHIELD

FOIL

NOMINAL OVERALL I -F RESPONSE CURVE

A slight do,..isilon in laneveue la tolerable. but If any
great deviation Is noted. the I F. stages will have to be
realigned.

NOTE 1.
Cut aluminum foil to dimensions shown in Fig. A. Wrap foN
around the tube and take scotch tape and wrap around the foil
to hold it in place and to insulate It from the tube shield as
shown In Fig. B. Replace the tube and tube shield. Connect
the high side of sweep generator to the (ungrounded) foil ex-
tending from the top of the tube shield and the ground lead from
sweep generator to tube shield. 0An Editorial Service of CALDWELL-CLEMENTS, 480 Lexington Avenue, New York 17, N. Y. PLaza 9-7880 An Editorial Service of CALDWELL-CLEMENTS 480 Lexington Avenue, New York 17, N. Y. PLaza 9-7880
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rOTES

Ass CAnsCITANCE 1N 000 ANC Acs RESPSTAXCE 
0010S Nor Ss OT401ASE NOTED

2 01000

3:6

COO C21

T. T.. "1-
7

NOTES

27
M6903711
HOW. WC.

aus 1106 Hum

1. All voltages measured with an electronic voltmeter connected from
locket lug to chassis. Voltages shown on schematic were taken on
a typical chassis. Voltages will vary between chassis and also with
input signal and other settings of the controls. Some voltages are
variable; Voltages shown were measured with a normal picture on
the picture tube and the Contrast and Brightness controls set for 50
volts peak to peak on the cathode (pin 11) of the picture tube. Socket
voltage tolerance *10%. Noise Gate In open position for thee,
readings. Input signal 3000 microvolts minimum.

2. Supply voltage 117 volts 60 cycle AC.

3. X . 1000

4. All capacitance values in mmf. and all resistance values In ohms
unless otherwise noted.

5. Lug 3 connected to boost voltage and lug 3, 8 and 5 connected In-
ternally.

6. Terminal board located to lower right of Deflection Yoke allows ad-
justment of Socus voltage to individual tube characteristics.

T. Outlines of the following transformers and coils are viewed from
the wiring side of Chassis: L101, 1,102, LI09, L106, L109, L111,
T101, and T108.

8. L101 is designed so that an adjacent sound channel trap (Part No.
1'58194-1) can be added In areas where such interference Is preva-
lent.

An Editorial Service of CALDWELL-CLEMENTS,  480 Lexington Avenue, New York 17, N. Y.  PLaza 9-7880
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TECHNICIAN CROSLEY
Chassis 487
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1. ONE OF TWELVE V. H. F. CHANNEL STRIPS MOUNTED IN DRUM.
2. ALL CAPACITANCE VALUES ARE IN MMF. AND ALL RESISTANCE VALUES

IN OHMS UNLESS OTHERWISE SPECIFIED.
3. K=1000.
4. FEED THRU CAPACITORS ARE BOO MMF. MINIMUM UNLESS OTHERWISE NOTED.
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TECHNICIAN
CIRCUIT DIGEST
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Shop Hints
Self -tapping Screw Holes

Whenever making chassis mounts
that require the use of sheet -metal
(self -tapping) screws, punch the
holes instead of drilling them. Drill-
ing leaves a clean hole with a reg-
ular surface. However, the uneven
surface left around the hole by
punching is more desirable. There is
more surface for the screw to cut
into in making a grip for itself.
Also, the slight hump caused by the
punch will pull tighter against the
screw. -Henry Josephs, Gardenville,
Pennsylvania.

Solder Gun Mount
The accompanying sketch shows a

soldering gun connected to a wire
loop, by means of which the gun can
be hung within reach but out of the
way under or over the work bench,
or elsewhere in some convenient
place near it. The wire hook is made

of no. 14 or some other comparable
heavy wire, fashioned into the form
of a loop with two small loops, one at
each end. Most soldering guns have a
long bolt that goes through the plas
tic case as shown, holding the case
together. The two loops are fastened

to the gun at either end of this bolt.
Since one accidental fall from the
work bench may be enough to break
the entire gun case, this means of
keeping the gun out of harm will be
useful in preventing such accidents.
-Hyman Herman, Flushing, N. Y.

Details for adding wire hook, used to hang soldering gun 'out of harm's way, to gun case.

TIP

BOLTS
HOLDING
PLASTIC

CASE

TOP VIEW OF SOLDERING GUN

110 V WIRE

PERSPECTIVE VIEW
OF BOLT THROUGH
PLASTIC CASE

*14 TO *18
WIRE

FROM
ALIGNMENT
GENERATOR

0000
VW

SPAGNETTI
INSULATION

TO TUNER
LOOK POINT

- S VOLTS
FROM BIAS

SUPPLY

10K

ALIGNMENT
PROBE

Figure 1. Probe for use in connecting
alignment equipment and bias to grid of
mixer stage. The probe is plugged into
the tuner look point.

DUMONT
Chassis RA340/341,
142'343

CIRCUIT DIGEST

MIXER
PLATE COIL

TUNER
LOOK POINT

ALIGNMENT TEST POINTS
( MEE FIGURE 1)

.14
0 Cri.13

®04.2
OCH.3

0
OG11.6

Figure 2. Oscillator slugs for VHF honor
89 013 553.

TUNER OSCILLATOR ADJUSTMENT

If one or more stations cannot be tuned
in properly, within the range of the Fine
Tuning control, the tuner oscillator slugs
require readjustment.

If the highest frequency station that
cannot be tuned in properly is between
channels 2 and 6 readjust the oscillator
slugs as follows:

I. Turn the Station Selector knob to the
highest channel that does not tune in
properly.

2. Readjust the oscillator slug of that
channel (see figure 2) so that proper
tuning, within the range of the Fine
Tuning control, is obtained.

3. Turn the Station Selector knob to
each lower channel and check the fine
tuning. Repeat steps 1 and 2 of the
above procedure for each available lower

frequency station that does not tune prop-
erly.
Note: If channel 5 is the highest low
channel station available, readjust the
channel 6 oscillator slug when the chan-
nel 5 slug does not have sufficient range.
If a lower channel oscillator slug does
not have sufficient range for proper tut,
ing, the next highest channel oscillator
slug should also be readjusted.

If the highest frequency station that
cannot be tuned in properly, within the
range of the Fine Tuning control, is be-
tween channels 7 and 13, readjust the
oscillator slugs as follows:

1. Check the tuning of the available
stations between channels 7 and 13. If
one or more stations does not tune prop-
erly, adjust the channel 13 oscillator
slug so that all available stations between
channel 7 and 13 can be properly tuned,
within the range of the Fine Tuning
ttinttol.

2. Check the tuning of all available
stations between channels 2 and 6. If the
tuning of one or more stations is not
proper, repeat the previous procedure on
the adjustment of the oscillator slugs for
stations between channels 2 and 6.
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CHASSIS NOTES
1 All vmVallenel rid valrofes 01111 fallen under opensting

cooditions. The receiver ents tuned to on oversee *reset*
TV signed, the Cantrest central refitted folly clockwise end
the Picture Mobilizer emend cos roomed fully counter-
clockwise.

The Po Stohilieer contrel cod switch consist. of  poten-
tiometer. R3I9, mid  snap switch, S202. When 8319 is

FINVIR
n,14li01.

TUNER NOTES
I. Tuner 0I3 555 is mad in RA -356

2. A UHF/VHF tuner combinatioo con-
sisting of VHF tuner 59 013 555
end ..1/111 Nom 89 013 771 is used
in RA -357 Chassis.

3. RA -357 Chassis ere equipped with on
oatenna money. network, pare
number 11 001 021.

DU MONT
Chassis RA -356, 357

Chassis RA -556, 357

retested fully toomter-clockwise S202 opens 1Lmel position
we shown in the schematic,.

3. VoN.1.. L 20% of these shown ere normal.

Al rimieters ono 10%, wet -halt weft, unless otherwise indi-
cated. W. W. indicates wire wound resistor.

S. All capociters ere 20%. 500V, unless otherwise indicoted.
All capociters m cemnoic. unless indi d as follows:

F-Pmer, -Electrolytic, MP -Molded Paper

A A
USE OF SYMBOLS

Solid symbol indicates I voltage.
Open symbol hid' point to which volt-
age is epplied.
Solid her MA:cotes ea adjustable cordial

Technician
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Shop Hints
Wiring P)placement Yokes

When a defective deflection yoke
is replaced with another that is en-
tirely acceptable, but that is of an-
other brand, it often turns out that
the picture is upside down or re-
versed from left to right or both, be-
cause of differences in the color
coding of wires. With a picture on
the air, it is not difficult to get the
raster right side up, but there is
often no way to identify the hook-up
of the horizontal section unless one
wants to spend time waiting for
some writing or lettering to show up
in the picture.

Delay can be avoided, I have
found, by using the vertical retrace
lines as an indicating device. The
retrace lines always slant down to
the left and, when a picture is on,
have a break in their structure on
the left side of the screen. See part
A of the illustration. By reducing

contrast and increasing brightness,
these lines can be made visible on
most sets.

RETRACE LINE SLANT DOWN TO LEFT

VERTICAL LINEARITY CONTROL
COMPRESSES TOP OF SCREEN
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When no picture is on the air or
no antenna is handy, the vertical
linearity and height controls can be
used to determine whether the ras-
ter is right side up. Manipulation of
the linearity control will compress
or expand the top half of the screen,
while the height control will show
similar action on the bottom half.
See part B. In Motorola receivers,
the reverse effect is shown by the
vertical controls. -Charles Garrett,
New London, Connecticut.

(As far as left -to -right deflection
is concerned, you're still not cooked
if you have no picture or if an effec-
tive blanking circuit kills off all re-
trace lines. You can temporarily
misadjust the horizontal drive con-
trol to produce bright vertical lines.
If the yoke is properly wired, these
lines will appear at the left of the
raster. When using this method, be
sure to note the original position of
the control, to which it should be
restored after misadjustment has
served its purpose. -Ed.)

ALIGNMENT TEST POINTS
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Figure I. Probe for use in connecting
alignment equipment and bias to grid of
mixer stoge. The probe is plugged into
the tuner look point.

no. 015E0 TEST POINT

V204 GALS VIDEO NET..
HOR.PHASE CET.

0207 I.F.ACC TEST POINT

4205 6C1111 3RO. 4150010

V202 GUM 2010 VIOE0

0102100 OSC -1411tER

V101 611174,11-0 AMP.

TUBE LOCATION

V201 6CBG 130.010E0 S.F.

V21112010 VERTICAL 00C.
VERTICAL AMP.

P206 an TEST POINT

0213 12.0011100112001TAL
OSCILLATOR

0201 3/4 AMP FUSE
(SLOW SLOW)

V217 2.10 GS MIER
RECTIFIER

NOTE' MINIATURE TUBE
BLANK PIN LOCATIONS

ARE INDICATED SY
ARROWS

RESISTANCE MEASUREMENTS
All Readings to Ground

V205 121T71 015E0 AMP
1211070

.1202SPEAXER CONNECTOR

V201 6005 200 AUDIO AMP.

0207 6TO RATIO BET. 1ST
AUIDO AMP. ACC MOOG

P. RATIO SET. STABIL121Nc

4206 MAUI 201110

PROS AUDIO TEST POINT

VZIO 6CS6 1St SYNC CLIPPER
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0212 I2A117 2 NM SYNC CLIPPER
112 NOR. PHASE 0E0

10216 1113-6T N.V. RECTIFIER

,4215 1114-42 DAMPER

42011 TORE SOCKET CONNECTOR

42146000 -NT OR 65U6
NOR. DEFLECTION AMP.

Symbol 2 3 4 5

viol IM 0 0 .05
V102 22K 25K -45K .05 0
V201 47 .05 0 20K -40K
V202 47 .05 0 20K -40K
V203 6C116 .1 180 .05 0 20K -40K
V204 6A15 .1 10K .I 0 4.8M
V205 121Y7 27 1.5K 0 .05 .05
V206 6AU6 1.5 0 0 .05 20K -40K
V207 618 INF 33K INF .05 0

V208 6AQ5 470K 220 0 .05 20K -40K
V210 6CS6 35K 0 .05 0 35K
V212 12AU7 4.8M 4.85 10K .05 .05
V213 I 2AU7 120K 100K -150K 2.7K .05 .05
V214 611126-GT 15K -40K .05 NC 15K -40K 470K
V215 6AX4-GT NC NC 600K
V216 121117 600K 2.2M 820-5.8K
V2I 7 5114 -GB NC 20K -40K NC
V218 1113-GT NC IN; NC
V4010 CRT 0 39K

Tubs 1

6BK7A INF
0

6CII6 IM
6016 IM

6

20K -40K
0

20K -40K
20K -40K
20K -40K
0

0

20K -40K
IM
20K -40K
45K -60K
25K -45K
35K -50K
NC

20K -40K
.05 2.5M -5.5M.I0s5

NC 18

NC NC INF
20K -40K

9

350K INC

I 00K 150K 30K -50K
0

0

3K

25K -45K 25K -45K 0

470
0 10M 500K

NC

2M
530K 2.5K 0

5.5M 2.7K 0

Coo 600K
05
470K -2M 0
NC 20K -40K
INF NC Cop 600K

Figure 2. Oscillator slugs for VHF tuner 10 1 12
470K 130K -140K .0589 013 555.

TUNER OSCILLATOR ADJUSTMENT

If one or more stations cannot be tuned
in properly, within the range of the Fine
Tuning control, the tuner oscillator slugs
require readjustment.

If the highest frequency station that
cannot be tuned in properly is between
channels 2 and 6 readjust the oscillator
slugs as follows:

1. Turn the Station Selector knob to the
highest channel that does not tune in
properly.

2. Readjust the oscillator slug of that
channel (see figure 2) so that proper
tuning, within the range of the Fine
Tuning control, is obtained.

3. Turn the Station Selector knob to
each lower channel and check the fine
tuning. Repeat steps 1 and 2 of the
above procedure for each available lower

The above resistance readings were taken with on RCA Model WV97A VTVM. All read-
ings are in ohms, K=1000, M=million. When the reading is affected by a control two read-
ings ore given. These readings indicate the variation produced by the control.

frequency station that does not tune prop-
erly.
Note: If channel 5 is the highest low
channel station available, readjust the
channel 6 oscillator slug when the chan-
nel 5 slug does not have sufficient range.
If a lower channel oscillator slug does
not have sufficient range for proper tun-
ing, the next highest channel oscillator
slug should also be readjusted.

If the highest frequency station that
cannot be tuned in properly, within the
range of the Fine Tuning control, is be-
tween channels 7 and 13, readjust the
oscillator slugs as follows:

I. Check the tuning of the available
stations between channels 7 and 13. If
one or more stations does not tune prop-
erly, adjust the channel 13 oscillator
slug so that all available stations between
channel 7 and 13 can be properly tuned,
within the range of the Fine Tuning
control.

2. Check the tuning of all available
stations between channels 2 and 6. If the
tuning of one or more stations is not
proper, repeat the previous procedure on
the adjustment of the oscillator slugs for
stations between channels 2 and 6.
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CHASSIS NOTES
I All waveforms were token under operating conditions. The

eceiver wets tuned to on average strength TV signal and
the R -F AGC Delay control was adjusted for -4.5 volts at
P207, the age test point.

2 Voltoges 20% of those shown ore normal

3 All resistors are 10%, one-half watt unless otherwise indi-
cote& W.W. indicates wire wound resistor.

4 All capacitors we 20%, 500 volts, unless otherwise indicated.
All capacitors are ceramic, unless indicated as follows:

M-Mico, P-Poper, Electrolytic

5 In some chassis the following component values ore used,
C272 is a .047 nif. 20%, 600 volt capacitor
'Port No. 03 141 800,.
R286 is a 10k, 10%, 4 watt resistor Part No. 02 300 7601.
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TUNER NOTES
1 Tuner 89 014 061 is used in RA -370

Chassis

2 A UHF/VHF tune combination con-
sisting of VHF tuner 89 014 061
and UHF tuner 89 014 081 is used
in RA -371 Chassis.

3 RA -371 Chassis are equipped with on
antenna crossover network, part
number 88 001 021
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ALIGNMENT TEST POINTS
DUMONT
Chassis RA.370/377

CIRCUIT DIGEST
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GENERATOR

62

0:4
SPAGNETTI

INSULATION

HIM
IVY

TO TUNER
LOOK POINT

Figure I. PeOse for u in cecting
slignnsent equipment to

se
grid ofOjai.

Osage. The probe is plugged into the
teem look paint.

ileum 2. Oscillator sloes for VHF toner
19 011 061.

seb76 ni IS 0220102 0 re.
/1.12 v1020
00. MOS... 02 ef
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raft KEN COlarr222

TUNER
LOOK POINT

TUNER OSCILLATOR ADJUSTMENT - Individual oscil-
lator adjustment screws arc provided to permit precise
adjustments to suit the receiving condition for each chan-
nel in your are. These screws are set at the factory for
average conditions and do not require adjustment when
the receiver is installed. However, it is often possible to ob-
tain better reception by readjusting the oscillator screws to
suit the particular conditions at the location where the re-
ceiver is installed.

UNDERCHASSIS VOLTAGE POINTS

MIXER
PLATE COIL

SOUND 1.F.

2N11.0.1/010

.aft

3202 RATIO EMT.
I !Ii11J,1210 AMP

r.21.2+2Cr.1

"re 0300

/0
P204

The following procedure should be used,
I. Place the chassis on its side so that the tuner is
positioned, as shown in figure 2.
2. Turn the Station Selector co the channel on which the
oscillator is to be adjusted.
3. Set the Fine Tuning control so that the flat on the
shaft faces downward. The oscillator screw is accessible
through the hole just above the tuning shaft.
4. Using an insulated alignment tool, adjust the screw for
best picture and sound.

UHF TUNER USED
IN MODEL RA -371

OC

so

OSC. MIXER
 I+

6 -LAMP.

1205LYOSOO ouo,
,.2.10 .9 0,.21

0128
Kr 

OZZOZ

Cr
214D.VIE

rz

02203

VERT. 011C.
VERT. AMP.
v20408,

'rsO3RD,VI.FC O NOR.PRASE
67'' vs Kt..,

oz. c
ZEP's'2140.SYSIC

CLIPPER

.6r

VIDEO AMP

'Nib "a

`1205' D
ref .
A n L2,00 (1...,2110rere
.25.19=

:10,1

NO. 1.1 410 .r.o.

= '.' 210.AU0100 se
AMP: di

U 1ST STK CLIPPER
Oppo NOISE INVERTER

P204
RATIO DET

1ST. AUDIO AMP PROS
durVO rrsr Prrre

0

0202

A rj
A

PORT RECT.

d INS14041.050.

MU Tar

1J

4er 0
C1114

N.V. RECT.

V1.26gorraTt "*"
sand. v.

MO

El

DAMPER

Mr rr

Mr

0203 0166 VIDEO LE

V202 6CF6 2ND VIDEO I.F.

P207 IF AGC TEST POINT

V201 6CF6 1ST. VIDEO 1.F.

0102 OATS VNF OSC,MIXER

V101 68K70. RF AMP

0216 6CM7 VERTICAL 050..
VERTICAL AMP

P006 AFC TEST POINT

0224sChT END. SYNC CLIPPER,
NON. PHASE OCT.

021372AUT NOR. OSCILLATOR

F201 33I AMP FOSE
151.0212.02 I

VIDEO IF ALIGNMENT RA370/371
Remove the Mon ..... 1 Octlection on Damper tubes. Use Mc tuner /oak pet.t .,be see figoie to connect the alignment gen ...... Connect a
eis NUN bias supplr to F207 the IF AGC rest point Turn the Storm.. Selettor to Chenoel 1 2 Connev Si.  2 2K. 2w resistor to tonction of 0292n tenninol red Rod end gr und

Step
Signal Goi,crot,,,

,C),...°_,'-,,..'`' C,nnect lo 13.0, Ad105IFrequent,- Connect to

I

47.25 MC
. i

No Sweep'

Toner Leak
Point .see
Fig.. I .

0
VTVM

Ammo. el
R217.1.206

0207 ..4 5 volts L204 end 1201 I., ...noon, negative imam,I=
2

41.25 MC

No Sweep,

A. Abooe

0 As Above

 elioN
As AS... 1203 ler mrerrnerri we reeding.EOM

3

44 MC
..4 ..... .

i No Sawn'

A, Above

0 As AS..,

As Rho,

As Above 2204 tor rrioNinurn Nis reading.ECM.

4

45.2 MC
,isnrher

 No Seem 

As .....

0 At Above

As Above

As Abom Z203 tor moNmern negative reed,.MUM

5

42.9 MCAs
iratirlier.

 tee SR...

Above

0 As Abom

As Above

At AS... 2202 for mossinurn negionve reading.11=21

6

43.5 MC
Conte.

Deviation

At AboveAdjuo
0

Oscillogreph
.'''.1.46.
X TAL

Pin S. V201

P207 -2 volts

L202 I,. 40.2 MC
sound locliborli peak sr

smolt Xether plate toil and
1.205 moil markers am ..
positioned es specified
en pass bend. 0
1.202 IN 40.2 MC
marker. Remove RI,

12135[91

7

4.5 MC
400 CPS

AM

Pin 2, V205

0 At Above

Junction el
1212. 0294 .6°.

Required
1210 N. mininsorn seminude.

MUM
SOUND IF ALIGNMENT

8

4.5 MC
RN A.

.No Secep.

Pin 2. 0205

0 VT V Prri

lonntion el
02 . R3

Nene
Required

Nate: Add 02 and R3, me Alignment Teo
Point Droving

Z206  bottom . L211 ler ...Mms sees..
reeding.IS VTVm 1

9 A, AboN

A. Above

0 A. Above

Between
junction et
62 - 03 Cr

P203
A. bove

.Note: Set VTVM to sere ...... sca4e.
C ..... t VTVM D -C probe le junction
el R2-03 and VTVM 'mond Med le
1203 .

Z206 'rep. non point Remove 02-A3.ECM
ALTERNATE SOUND IF ALIGNMENT -USING TV SIGNAL

8

Tv Sieirrei. 3eitso
men be toned /Or

hest pi VI V/11

lumt-ure 44
0.2 RI

None
Required

. Now Add 02 end 63. see Alignment Test
Point Drawing s .

Z206 II...tenor. 1.217 and 1.2I0 for ineslannn .
reading.11=3902.03A, Above As AU,..

set
iune.o of
2 ,3
P203 A., Above

Note: Set VTVM to sere center mole.
Cannes VTVM D -C Mob.. unction .1

and VTVM ground Iced to P203,
2206 .to.. for null point. Remove 62-113.MGM

NOTE. When the sound olignment hos been compl tea, misuse the to mg slog el L211 imp eaimotelr 1/4 turn for best ..... quieting :Not
... b ..... peed hiss,. Mob. this othostment aith o week TV si not enhibiting ei ..... s s..

TUBE LOCATION
P205 VIDEO TEST POINT

0217
POWER ritiMER

NOTE: MINIATURE TAME
BLANK PIN LOCATORS

ARE INDICATED BT
ARROWS

0214 6CU6
NOR. DEFLECTION AMP

V2051211517/ 12877A
VIDEO AMP

3202 SPEAKER CONNECTOR

V206 60.05 2ND AU010 AMP.

V206 6AU6 SOUND 1.F.

VE07 RATIO DEC
1ST. AUDIO AMP.. ACC MODE

P205 AUDIO TEST POINT

P204 RATIO DEE STA81L-
121103 TEST POINT

020 6156 1ST SYNC CLIPPER,
NOISE INVERTER

V2111163 -6T M.V. RECTIFIER

V215 60.X. -GT DAMPER

J206 YOKE SOCKET CONNECTOR

RESISTANCE MEASUREMENTS
All Readings to Ground

VIII INF 600K 0
V102 EATS 6.8K 401.60K 0
V201 6CF4 IM 47 .05
V202 6016 55K 65K 05

4 5 6 7

O 05 250-4518 35011 114F 0
.05 0 306.500 12011 100K
O 6511 650 0
O 25K -45K 256.456 65K

V201 GM .1 180 05
V205 I MT 27 1.2K 0
V206 SAW{ 1 7 0 0
0207 ITO INF 3311 INF
0208 6A95 4701 220 0
0210 1CS6 35K 0 05

0212 11C147 0 21.4 820K
V213 I MUT 120K 685-3206 2.2K
V214 IICU6 NC 05 4000
V215 6AX4-6T NC NC 4000
V116 co,6 401311 7506 180
0217 564-06 NC 25K 456 NC
0218 185.01 NC INF NC
V401. CPI 0 56K

O 256-456 25,45K 0
05 05 0 301(.506 50K 70K 0
05 25K-436 256.451( 470
05 0 600K 0 IOM SOOK

05 250-456 250.456 4706
O 170K 451.65K 21,1

O 05 8 2K 1M 400.606 NC
05 OS 35K -35K 21M 2 2K 0
2011-406 470K 47011 0 0

2511.450 05 0
O 05 I 5M-4 5M 500K -1M 2.2M 1 215.2 71
20 NC 20 NC 2511.45K
NC NC INF INF NC

256.45K

010
180K

1 12
05

The above resistance readings were taken wah on RCA Model WV97A VTVM All read-
ings are in ohms, K=1000. M=million. When the rending is affected by a control two read -
Inns ore given. These readings indicate the variation produced by the contool.
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4018

1/11111.11 o r .
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.422,

II -I Wet la:
1.' '- ... ,

vItr 558818
014 0113,

S R 014 014

7015

canistencei:Xrn

K ----
V1011

MIXERoa
u1004

In YTS

 

f...

116120
oec

non ".

OS

Ott

sou
es us.'

am flemoscri.
VV

1.A1P.PO
*1,4

10

A

Ii.
1C114

-

02114?

POWER RECT.
V217

Su  LS  
A A

USE OF SYMBOLS
Solid symbol indicates source of voltope
Open symbol indicates point to which .It.
age supplied
Solid bar indicates an od.ustoble control

UNDERCHASSIS VOLTAGE POINTS

11-

:Zv:.
2201

0

VERY OEM_
AMPLIFIER

109r1111,

ROWER
RECTIFIER

220.3

A

P205 P0041004 r,ViztL.

cmSOUND LIM
^ VIDEO Ale. Kai

01-2°40203 2204 `.13"11

CO - Critutv7.

2205 0

3111XV.1.0,
VEREOSC.

aupiottstUAIAS 11334

grer.A.1 1720,o.,
6100 40.0e L.0.0 ,..A ..

COB? F201

4011.0811111.11

etrir

VIDEO

,c,scw

CHASSIS NOTES
I. All wrovelon.ns and roltage were taken under opera..., con-

dtions. The receiver we, tuned to an overage strength TV
srqnal and the switcli was placed in iti Local
pos.tron.

2. Vol ,3., 20°, ol those shown are norrnl.

All resistors ore 10% one-half watt unless *them,. Ind. -
cored. WW indicate, woe wound resistor

All capacitors are 20%, 500 volts, unless otherwise indicated.
All capacttors are ceramic, unless indicated as follows.

C Compositine, PA Mica, 1 -Pepe,. 31Mtal1to
5. In some chassis C265 is  .0047 mf, 10%, 400 ink

.Pare No. 03 140 5801.

6_ In same chassis e 47K. 10%, 55 watt resistor P.O, No.
02 251 970, is d between pins 5 end 6,1 V202

I

TECHNICIAN
CIRCUIT DIGEST

Soult0 LIMITER
102048

TUNER NOTES
1. VHF tuner 89 014 063 is used

in 17" models and VHF tuner
89 014 064 is employed in 21"
RA -380 models.

2. A UHF/VHF ----- combination
consisting of VHF 89 014
063 and UHF tuner 89 014 081
is used in 17" RA -381 models.
RA -381 21" models employ VHF

89 014 064 and UHF tuner
89 014 081.

v AV":
MOIL MIAS(
010ECT08 008.014.

VIII reitans

CLIP MOUNTING

Location of the spring clip mounting employed to
hold the front panel Brightness,

Volume and On -Off control.

arm 110111408886.--- 11205
mum .AP,s^

DUMONT
Chassis RA380/381

A

RESISTANCE MEASUREMENTS
All Readings to Ground

1 2 3 4 S 6 7 S
v101 681(7A INF 3.8M 0 0 .05 90K 350K INF 0

V102 EATS 68K I 00K 0 0 .05 901( 2001( 0 100%

0201 11C841 750K 56 0 05 90K 90K 0
0202 4C16 BOK 90K 0 .05 95K 85K 90K
0201 SAUll 0 330K- I M 1.2M -8.61A 3 05 82 I 90K 90K

v204 11A1111 0 100K 120K 0 .05 68 EM 130K 100K

0205 18114 0-750 .4 0 .05 I I OK 4.5 1.7M

V207 SAQS 0 -IM 680 0 85K 85K 0 -IM
0208 6CM 200K 0 55K I .2K -4.7K I .3M

0209 1284 I .2K -4.7K 2.2M 0 .05 .05 0 2.26* 2.2M 85K

0211 SASS IN 0 .05 0 IN NC 2M

V212 6S147-GTA 180K -230K 430K 1K 2.4M 100K 1K .05 0
V214 *C116 NC .05 NC 90K 4706 NC 0 0
V215 183-61 NC INF NC NC NC NC INF NC

02111 6A84 -6T NC NC 2506 85K 0 .05

0217 5114-611 NC 95K NC 30 NC 30 NC 85K

04019 CRT 0 100K 85K

11110 i1285K 220K -450K1 05

The above resistance readings were token with on RCA Model WV97A VTVM All read-
ings are in ohms, K=I000, M=million. When the reading is affected by  control two read-
ings are given. These readings indicate the variation produced by the control

MODELS Brewster, Berkeley,
Bedford, Bryan, Bellmore Tech nician

CIRCUIT
DIGESTAll Editorial Service of CALDWELL-CLEMENTS COMPANY 480 Lexington Avenue, New York 17, N. Y. PLaza 9-7880



DUMONT
Chassis RA380/381

CIRCUIT DIGEST

VIDEO IF ALIGNMENT RA -380/381
Connect the alignment generator to the how leek point thrmigh probe .hewn in Figure 1. Connect 
-4.5 volts bias supply to P203, the I.F. AGC teat point. Tom the Station Selector to channel 3. Set Liu
Control 113281 to mid -range.

Step
Signal Generotor Output

Indicator
Connect to Bios Adjust

Frequency Connect to

43.7 MC
No Sweep

Tamen Look
Point Isms
Figure 1)-' VTVM

Junction of
L201,1.203

(P2041 P203
-4.5

volt,

2204 (Tim and Boatel.) and
L136 I Mixer Piste Coill formers-

intuit% negative reeding1[1=1

4N7..2s5...M C

As Above

M Above

As Above
As

Above
Z201 ITepl ter minimum

negative mediae®
,
.

45.1 MC
No Sweep

As Above

0 As Above

As Above
As

Above
2203 end Z201 (Bette.,) for

minimum nest/ire reading .
nwri

' 42.5 MC
No Sweep

As Above0 As Above

As Above
As

Above
2202 for maximum negative

reedingElam

' 43.7 MC
No Sweep

As Above

0 M Above

As Above
As

Above
L136 (Mixer Plate Coil) for men-

it,.... negative readingntim., m/ELIA'

SOUND IF ALIGNMENT

/
4.5 MC
400 CPS

AM

Pin 7,
V204A

0
VTVM
thru

470K ohm
resistort ...g2,

Pin 2, V2041
, P208 r None

Required
L204 ,Top 1 for maximum neg.-

five readingCM=

7
4.5 MC

400 CPS
AM

As
Above

0
Ok illo-
graph

through

XTAL

CRT
Cathode
Pin II As

Above
L204 I Bottom I for minimum

amplitude
EIMall

8

Screwy TV Signal
with Teleset tuned
for best picture

As
Above

Z205 end L208 for maximum
midi*

9

Very week TV Sig-
nal with Teleset
tuned for best pis-
tun

As
Above

2205 end L208 for ineximuin
audio

NOTE: After alignment has been completed adjust the Isms Control 83281 for best soond under sign.,
conditions available.

Location of RA -380/381 antenna bracket screws
holding chassis to the cabinet.

TUNER
LOOK POINT

MIXER
PLATE COIL

0 0 0 0 0
IF REJECTION IMP FACTOR"
ADJUSTED TO 44.115MC

2 ND.VI.F.
v202
scam

1000
WPF

FROM ALIGNMENT
GENERATOR

Ile

S
SPAGHETTI

INSULATION

Ifffl

FIGURE 1
ALIGNMENT PROBE

TO TUNER
LOOK POINT

FIGURE 2
SOUND ALIGNMENT PROBE

TO PIN 2 , V20413 470N
I P20131 .41111=--.41.

14-01
.I

TO VTVM

I VTVM

4VTVM

3 RD. V.I.F.
VERTOSC.

203

ALIGNMENT
TEST POINTS

6VTVM

2204
SOUND 1.F., VIDEO AMP 11

0204 SAUl AUDI r AMP.

TUNER OSCILLATOR ADJUSTMENT-Individual
oscillator adjustment screws are provided to permit
precise adjustments to suit the receiving condition
for each channel in your area. These screws ore set
at the factory for average conditions and do not
require adjustment when the receiver is installed.
However, it is often possible to obtain better recep-
tion by readjusting the oscillator screws to suit the
particular conditions at the location where the re-
ceiver is installed.

The following procedure should be used.
1. Turn the Station Selector to the channel on which
the oscillator is to be adjusted.
2. Set the Fine Tuning control so that the flat on
the shaft faces upward. The oscillator screw is ac-
cessible through the hole just below the tuning shaft.
3. Using an insulated alignment tool, adjust the
screw for best picture and sound.

RA -380/381 cabinet with mask and safety glass
removed showing the location of the four hex -head nuts

holding the CRT harness assembly.

rODS
SOUND TANEN TOFF,-,

TEST PCH

0207111100 0204 EAU' SOUNDAMWAY!! L088 010(0 AMP.00 0205 SONG
SOUND DISCO.

0 P207 SOUND ALIGNMENT
TEST POINT

F201
C-\11

MOM ILONI

KOS 4CSII 0
SYNC CLIPPER

42111{ GAXG-GT CM 1A04.GTA
HORIZONTAL DAMPER

Ov114 1101111
NCO . DEFT. AMP

0215 103-GT
Av. RECTIFIER

TUBE LOCATION

P204 VIDEO DETECTOR 0
al,

TEST POINT
LE AUGNNENT

TEST POINT
V203 AIWA 3,0.1.10E0 LF.

S vEITCAL 171C

O
0202 'COG
2 NO. 01080 1.1.

till &ALSO
POO 0(7

v102 RATA

ITIT POINT
II -F AMP.

MOOLR-011C.
P203 iF ADC a)

1ST VIDEO Lr
0201 11C110

UKIISICATEDSO

051011 ODA OR 12114,3
VERT. DCFL.

O
0204 YOKE SOCKET CONNECTOR

Till SIPI/-G8
POIRERNECTIF101

(.7) 42011 AFCwilt 11011711TA/1370
moo. OSCILLATORTUT POINT

UHF TUNER 89 014 081

Location of the RA -380/381 Horizontal size control
and its chassis ground lead.
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VHF TUNER
PT 00 470171 (CHASSIS 12022001
PT PC .110,75 (CHASSIS 120239 -01
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SE E

1/2

4.90
WOK
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eslo W 120220-0 CW22.6
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15 47
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SOUNO 1000

Cf.G.V.E111 auaa
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C - 4
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0
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R.6
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t OS
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11.211 R.29 R3
10 MEG PIK 470

150V

SEE
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355 VIDEO
1  AMP

V-3 6036
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ISO

20

T 6

30.0
DISCRMINATOR

V-7
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.010
AMPLIFIER
I/2V-8
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0043

C-29

R.33
I MEG

R.34
KEG

4111111NIF WW 1112

30 c  

01050  AGC DETECTOR
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I 1 Dv tv
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1000
rrr
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4150v
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0 V

3 4v

77SCS

R-17
15KAA

R13

I -VS
2200

V

AUDIO
OUTPUT

V-9
25L6131

11-
eov

II -a_

00

047C-50

,1300.

L-0
201111

31111

_1
®CPS

CR.2.

EC7

icy
11. TO POINT

CR-I
LOW VOLTAGE

RECTIFIERPT. I0.
S0011.

FUSE

Pop SOK.*730. CW
CsINS

F-1 PT 110 110600.
FUSE TOP SIDE OF

1.2
AMP

CHASSIS

SEE
NOTE

@CLOW

041,3.
OM WILLI.

SW -2
AuTONATC r

ON -OFF
SGOTC4

ACTUATED
LIC1 SUIPOOM
NOTE

I. USED ON
CHASSIS
120330-0

OK/

LOW VOLTAGE
RECTIFIER

P 
.M70.9SCIO

POWER RESISTOR
PT. MO 3970114

.1002 SOW Ca11,1112
MINVICILIAL

RESISTORS PART
.1.111.

T -II

1

I
R3

so
I PT .
131113.

C -72
120

'

:

I R -s.
1 1250

'374%

C -71
120

C- TO
 0

IT

C -69
40

245

11. 223

IP 210 M

IP 1300

;:r° -10 s- v-4 V-6 0-TII -62
140 1295141 12211101 121157 SAL! 5408 6AL5

----I IM 4111S C
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V-11 V-5 - V-3 V2 T

i -t V- I
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v MY 313,.C ,, C Ca C

NO 7
HALE 26

PT NO 909014

C-83
1000
WW1

C.64
loon

P-2 X 2
SAFETY

INTERLOCK SWITCH

PRCOUCTIOR CHANGES

I. we...wed m M ark. We. Wou Ow.me as lased
sew...7.0w Mow y as hood  ell p.s let.s unl  a.. All
chews ...ewe Wm Se ler. el 0.14 ...He
Mallows. Goes W.M.1 lie Wm S. sews fer how IN ruts., this
rem stve schemes. son WOW se wowed r  cheess so, weal.. cede.

1 - 120720-D. 120239-0 chassis ceded wiengle Ak.
inwrwate wend discriatinsts wens/.F. pt. No. 708210
instead of pt. No. 708175. Location of 12.33 wet R-32 hose
bow chomped All other chassis coveted by this serriLa
news use the 716210 tnetsf sow in HOW prasketion.

The insert shown Mere is the connection of dr 7011175
weasfereot in encoded 120220-0 and 120239.0 clsessis. "

2 - To elintinton its passibility of e Lon h.. in tlos miter,
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041
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ALIGNMENT

POINT
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TECHNICIAN
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FIGURE 14
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i c
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220 1111W

CPS

C MIS
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2 2
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140 CPS(

C. 36
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CPS
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1°°:
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_A774CS
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INVERTER
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I2SN7GT

41500

SO C PS

3.57
5500
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CONTROL TUBE
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12SN7GT
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50
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7TS CPS
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Shop Hints
Simple Xformer Repair

This is a suggestion for a quick,
inexpensive repair on older receivers
similar to the Du Mont RA -103. The
same circuit was used in many re-
ceivers made by Crosley and other
manufacturers. When these sets lose
vertical sync, the cause is often an

open winding (primary) in the ver-
tical blocking oscillator transformer.
As shown, this circuit uses three in-
stead of two windings on the trans-
former, with transformer coupling of
the sync pulse from the vertical in-
tegrating network to the grid of the
oscillator, instead of direct coupling.
When this occurs, the fault can be
corrected without the necessity of
transformer replacement, simply by
converting the circuit to use the con-
ventional direct coupling from in -

If defective, the primary of this blocking -oscillator transformer need not be replaced._
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Figure 13. SCHEMATIC DIAGRAM

OF UHF -VHF TUNER 470800 USED ON CHASSIS 120258-D,

120265-D and 120278.0.
EMERSON
Chassis 120257-D,
120257-P, I20258 -D,
120263-D, 120263-P,
120265-D, I20277 -D,
120278-0, 120282-P

CIRCUIT DIGEST

UHF -VHF TUNER

PART NO. 470500

I

tegrator to oscillator grid found in
most b -o circuits. Only two addi-
tional parts are needed: a 0.01-mfd
condenser at 600 volts and a 100k
(1 -watt) resistor. They are inserted
where shown in the illustration. -
Donald F. Marcy, Seaside Heights,
New Jersey.

Cure for Noisy Speakers
When rattling or distorted output

is the result of a defective speaker
cone, I have found that coating the
defective cone with ordinary shellac
will instantly stop the noise in most
cases. Apply shellac to the cone with
the radio playing. By the time the
application is completed, the noise
should be all gone. Make sure to get
the shellac on heavy around the edge
of the cone.

The writer has repaired many
speaker cones in this way, several
of which have been in use for six
months or more. They are still work-
ing as good as new, with no appar-
ent need to replace the cones. -W. C.
Beasley, Arcanum, Ohio.
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Camarithate.. inc ....... tha Mb chent. r eat.  follows:
(120257-P, 120263-P) initial A
(120276.1), 120282-P)PndatiwIIOISB.O 20755.0A

3. T int ..... atud.rimpon. al lost, volume sett.,

R-55.  changed from I tn... to meg on 111.1 c.d.! aIters. T01. clung. ...... grid
bias on the na....a .nee. .....

- On 21' CBk 120257-13 mid 120258-D, R-70115.000 dim. 2 bettt ...tam., ...pint acne., ins,itp,
lie.n changed to 10.000 l.. 2tt part 2710732. This chart, was made. te Inc ..... plena. I.
nd tube cod noti voltam 120257-D mid 120258-13 chasm. Irsady mcorperltag thl cheep.r cod. Tri.
To tuna. sate and provide ler non..., nem ndJu.tmnnt a weer A.G. C. eels

.29 has been eliong. (rem 10 mos to 4.7 meg.

0) The ised fem. R-30 122/1 R -29 h  be.,, rmoved.

c) A San lug terminal strip ha. teen
added to the top of the chassis.
A jumper wine is ted between
the two lu,s. One lugthen cow
fleeted to R-30 and the other to R-29
to replace lead removed a b. above.

Chassis already incorporating this change
arc coaled as tailors:

;ff,7,i'L ' , A :;°022:.°)A
120257-P, 120263-P) n'trel
120278-0. 120282-P) pledbeb.

TO

By means al Al. top .4 cliessie terminal ..... . the val. of the de., r ..... can be Incal te ny .hue
above 4.7 meg. tuner overload as trong Mgnal . mid 0 10 mes re ...... ie plac of the
lumpae .Ire a Ib to ate. in Ittninate O. In very etong tgnal . Ma A. G. C. dodgy can be
Ilminated by clipping Me lump...,... Th. I........ the A. G. C. vol.. to  manimurn ..... tne the emn
of . mar.

6- 120252-0 nd 120258-5 ch... cod. Triangle D i u korlaonta1 outpul ..... Earner part 1754111 thaw.
of pert ngn5. Ilan M. fenn.lnp dun., men.. nol affect. by the. chain.

0 R-20 I. changed to 5.200 Nmc. 2.afr.

hi 1-72 and G.S2 r removed from the etreust.

el C-41 is owns. to a .2. mfd. 400 volt cpaciter pact 8922)25.

Note Th s.dm 01 denotes n.us'ez M..her knental.eutput ....... in in. 17.46,1. 11Ea In
ether ..rd..if  triangle change is meda at  later.. and has miffut It Inchoate the el
1738111 output ....... U no guff. el uml mth triegla D. C. F. tc., then 975.105
la used.

7- 120263-0 and 120263.0 churns coded with  raffia No. 1 within the triangle such a tringle Z1 , use
 picture tube with as 12.7.1.1.A. vendor code no. 188 The screen of ,heat picture tubes are connected
directly to B. toss ()unction C-51. Lug No.1 in HOT. I.

B. To reduce reidual audio buzz
Chassis coded a Matra below incorporate the addition of a 1000 IOU' condenser across 15.91 (120257-0
ad 120258-0 only) s.d al. the 'evening .1 the wire to the secondary of the 'mind take -off transform.
(T-5).

120257-D A 120263-0 ,L 120257-P, 120263-P) initial12025160

120265-D 120278.D, 120282-P) production
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Shop Hints
Fused Cheater Cords

To prevent the possibility of blow-
ing the ac fuse in the home of a cus-
tomer and creating the extra dif-
ficulties associated with such an

20 AMP AUTO
FUSE HOLDER
CONTAINING
5 AMP 125 V
FUSE

Fused cheater cords facilitate field work.

occurrence, we fuse all cheater cords
used in servicing. A 5 -amp 125-v
fuse is put in one leg of each cheater
by inserting a plastic fuse holder, as
shown in the illustration, in the
cord. The holder used is the type
made to accommodate a 20 -amp
auto -radio fuse.-Joseph F. Valenti,
Bronx, N. Y.

A Musical Slant
A handy accessory that we have

been using around the shop for the
past two years is an ordinary music
stand. We use it as a stand for hold-
ing circuit diagrams. It helps pro-
vide more bench elbow room; it can
be adjusted to a comfortable viewing
level; and it is light enough to be
moved out of the way without
difficulty when it is not in use.-Pat
E. McGee, Monmouth, Illinois.

Simple Fuse Check
On many models of TV receivers

made during the past few years, par-
ticularly some by Motorola, both the
high -voltage fuse and the h -v recti-
fier are located under the chassis,
thus making a check of these parts
difficult without removal of the set
from its cabinet. To overcome this
obstacle, I take a capacitor of 0.1
mfd or larger, rated at 600 volts, and
contact the positive lead to the cap
of the horizontal output tube. The
other lead is touched to the chassis.
If there is a charge spark, the fuse is
good. If there is no spark, the fuse
is bad or there is no B -plus for some
other reason. In any case, the set will
then have to be pulled. Be careful
not to use a capacitor too large in
value. If you do, the surge current
may blow out a perfectly good fuse.
-J. Lee Elmore, Cambridge, Massa-
chusetts.
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SERVICING OF PRINTED BOARDS

To remove defective components on. of several
methods may be used. A recommended method is to
cut close to the body of the defective component
and solder the new part to the remaining leads.
Another method is to apply heat at the junction
point of the component wire lead and the printed
board and lift out the component. If the wire lead
is bent over, first heat and pry lead wire up. A de-
fective component with, many terminals may be re-
moved by clipping into several parts and removing
a small section at a time.

Use a low wattage (20 to 30 watts) soldering iron.
Be careful not to apply scitissive heat since this
may caus the printed foil to loosen. Broken Foil
leads may be repaired by soldering a hookup wire
across the break.

A small stiff bristled brush should be used to wipe
away melted solder before it has a Almelo to accum-
ulate or drip on adjacent parts or printed wiring.
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.011I5
*007

3R0 010E0
I I AMP

V-3 3086

C -10
680

R -II
180

230v

OV

o4'7,

1600

vLE, 8 AGC 011Ec7,-..R
V-4 3AL5

45.75
MC

by
0.70

v

T-4 -,-
6611.11 C ' 3
0007 680 I R 13

e00A

5-95
!MEG.

L -5
46 UM

L -I6 C -I1
.56 .001
UN

12
2200

R-9 R-96 IC74
410 470 22

(IW) 50-g
+250 V. +250 V

R- t
MEG

" I

C ;IS

1305

ISO

AUDIO
OUTPUT

5A05
210

R.36 5-39 R-40
2205 4706 70

W /

C-29 0-41
151+0
12W.)

2700

III IlY1, l 1,.l 11101111
120V

SINGLE SPEAKER
CONNECTION

30 C P5 7675 C PS

n,LT-5 c.:,

) R-1

R-16 470
155 UH

I C,-,;13

R-

7

JI

v DE
AmPLI, ER

V-5 120Y7A

-A 4v

H.4.3 030
Ov TO
4.40 t c-Ie

.L IOMFD

R- 20
600

CONTRAST
CONTROL

R.21
10K
1IW

R-23
225

L 
330 UH

L-9
40 OH

+2500

T-6 A

LOW VOLTAGE
RECTIFIER

V -I8
5U4GB

YELLOW

RED

YELLOW

-II

IC -34
MFD

R-44
470
12,51

IC -33
180 MED

IC -32
F -I TIOMFD

R-3
FUSE 2000 7

0.6 AMP. 1101111''
-I4OMFD

+2700

+260V

+2500.

4- 1500.

V- II
0-I3 12CU6
12404 OR V-9 010 V-6 V-5 V-6 V-7
OTA 12006 SCOT 6CG7 SAGS 12507* DUB STS

7 7 7 5 4 4 5 3 6 5 4 5 5

ON SOME IG1Fve1 NTS 
35e 20* TM RESISTOR
REPLACES BOTH THE 43.n.
AND 530.n.

43 ) 506 GT
5-74 V -I4

( 20W 1

---,MR--) 2

330
12W.!109.)

ADOED 01: 1101AE
VHF -VHF CHASSIS.

1

-
I ON -OFF SWITCH
(CM VOLUME CONTROL)

HEATERS

V. 0.3 V-2
3AL5 3CB8 3C86

0-17
V-1 V-16 V -IS PICTURE

SCSI SATS 45070 TUBE

7 3

C-713

110015
-57 -58

.001 .001 .001 .001

7 7

SAFETY
INTERLOCK SWITCH

C-54-.- IC -75

C" I P-2 X 2
7 7

C-35
Di

-5
470K

.17 VOLTS
AC L INE
160CPSI

STABILIZER
1111011111111,

Nav1.ttx5..11$1.iiitt.5.
30 C

1,30;

71175 C P
A

30
C PS

WO- O
P -p

c Ps Y 111
:2;

SYNC SEPARATOR

V -6(B)
C - 36 5U8 lEsv
220

R-47
2.2
MEG

E!!!!!!!",l!lr..!

30 C PS

C - 37

   5
01441
220

R-49 5.50
275 ICEG

7576 C PS

SYNC. PHASE
INVERTER

V -9(A)
6CG7

40v
P -P

R.52
!OK C-38

r-
r -

GROUNDING I
STRIP

C-69
001 < 2200

L 7

POT.

1
SCHEMATIC SHOWING
CONNECTION OF GROUNDING
STRIP (POTENTIOMETERS
5-20, 5-27,5-36 iNCL Sw-I
5-50,11.77 ANO 5.551
TO CHASSIS.

ALL POINTS MARKED©
ARE DEO TO THE
GROUNOMO STRIP.

HORIZONTAL
CONTROL TUBE

V -10(A)
60137

5-90

C  45
01 I

lr-11(11iP110 V

TOTS C 115

HORIZONTAL
OSCILLATOR

V -I0(13)
6CG7

IR-66
56K

1 1 I
7875 C PS

/TEST
POINTS

-39

-16v

R-54 R56
Ov

2200 5300
40 R-58,L 3900

+150V. +1500. +150V.

7575 C PS

R -5I
221.

C -60
001

.0001?

5-75
680

DIRECTION OF ARROWS AT CONTROLS
INDICATES CLOCKWISE ROTATION.

RESISTORS ARE IN OHMS (x1000 OHMS)
AND 1/2 WATT UNLESS OTHERWISE NOTED.

CAPACITORS LESS THAN ONE ARE IN MFD,
CAPACITORS MORE THAN ONE ARE IN MPAR7S
UNLESS OTHERWISE SPECIFIED.

5.51
8200

C -1C
04

C.42

/ .0"

.150 V

R
8207 4I IC43

.022 .47

SOK

HiLD

R-59
1600

750

R - 63
8200

00

T-9

C -44

17:;li
330
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// 260, 11-
." _I.

30 C P S

VERT. OSCILLATOR

V -9(B)
6007

4705 4.5 OV

ar
26v To

Say

R-77
1.5 MEG.
VERT
HOLD CONTROL

-1,0
5 MEG

R -MA,"
R -62
3305

L -I2 1505

C-46
511. 01

C -47
820

6000
P -p

30 C PS

R-64
4/ 5

+ 2500.

VERT. OUTPuT

V -I4
.01 5V6-67

A-82
2.2mEG A.84

4. 330

2 mEG.
VEST

R-63
1500

SIZE CONTROL

VERT LIN
CONTROL

5900

5- 68
68

HORIZONTAL
OUTPUT
V- II

12006
OR 12CU6

160v

5-70
8200

250V

CLEO

055(5

10
(OW)

15K

Own SPEAKER
CONNWTION

SP -I rn..4 SP,
.;.10.ST

020 
HOT j

C -19
047

4700

SP -2

TUBE

C-78
BRACKET

.001 Vs 7

MODELS 1176, 1178,
1180, 1186, 1188, 1177,
1179, 1181, 1187, 1189

2 0 2 9 2- V 21ALP4B

202 9 3-X

2 0299-V} 24DP4A2 0 300- X

PICTURE
, TUBE

m 

400 TO 1500

R -26
220X

(20, 1 I 2005
25

+260 V.

BRIGHTNESS
CONTROL

+150V

HIGH vOLTAGE
RECTIFIER

V -I2
IB3GT

3-L NoTNE 11C

3 ION TRAP

5000

+2500.

R-73
50

HOP:2 CENTERING
CONTROL

L-13
1000

HORIZ.
DAMPER

V -I3
I2AX4
GTA DEFLECTION YOKE

ASSEMBLY

C-51 I C" 0° IT SZ I

+260V ! L-14
I

I

001

.E-4 I-. I A-87
CVOEIRLTS

7 I 56.3 9 L -I55 -es

More Data on Reverse Side

I R-116
560
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TO R- 36
MEG.

VOLUMECONTROL

EMERSON
Chassis 120292 -P, -V,
299-V, 293-1,-X, 300-X

CIRCUIT DIGEST

CENTERING PROCEDURE

1. Set the magnets so that the adjusting arms are ap-
proximately 120° apart (Figure 2).

2. Adjust the ion trap magnet for maximum brightness.

3. Rotate the whole unit, this will cause the picture to
move around a circle. Stop where the picture is most
nearly centered.

4. Rotate the magnets separately, in equal distances
but in opposite directions to complete the centering.

5. Repeat Steps 3, 4 and 5 if necessary.

6. Readjust the ion trap magnet to give maximum
brightness.

ADJUSTING ARM

CENTERING
UNIT

ALUMINUM WIDTH
SHIM

ION TRAP

ADJUSTING ARM

TUNER
470870
CHASSIS

120293-T

TUNER
470869
CHASSIS

120292-P

ANTENNA
CONNECTIONS

X X

VHF UHF

TUNER CHASSIS
470868 -120292-V
470889 - I 20299-V
470905 - I 20303-V
470906 - 120302-V

TUNER CHASSIS
470876 - I 20293-X
470892 -120300-X

36

V16 VI5
SAT8 A 4 BZ71D1

4 4

41307A

CHECK RECEIVER
FOR TUNER TUBES.

TO TUNER
FIL A OR D
AS SHOWN

B X X 
X X

V III1sT VIDEO
F AMP
3086 V2

3

V17 PICTURE TUBE
21" MODELS - 21ALP4 OR 2IALPA OR 21ALP413
24" MODELS -24Dp4A

V3
3RD VIDEO

F AMP
3C96 V4

3C136
2 NO VIDEO

F AMP
SOUND

IF AMP

3AL5
VIDEO a
AGC DET

TO TUNER FIL.(El)

VI8
5U4 GB

LOW VOLT
RECT.

TB
POWER TRANS

0

I I

AC LINE

V15
1ZAX4
GTA

*4311

5U8

1 0 5

SOUND
LIMITER Et

SYNC SEP

HORIZ. 2
DAMPER

V12
1930T

I-IGH VOL
RECT

VIDEO AMP
12BY7A

V5
4

TO PIN 7
OF 5V601

VII
HORIZ.
OUTPUT
I2DOE OR
12C1-16

)17
518

C15
V8

SOUND 5A05

AUDIO AMP
DISCR a

4

AUDIO
OUTPUT

VIO
HOR.OSC B
CONTROL
ecor V9

6CG7
4

VERT OSC. a
SYNC. PHASE

INVERTER

S NOTE: ON SOME uHF -vHF SETS A 330.0. IS ADDED a
ON SOME UHF -VHF SETS A 3911 REPLACES
BOTH THE 43 AND 330 11 RESISTORS.
II INDICATES GAP BETWEEN PINS I 8 7 (OR 9)
ON MINIATURE SOCKETS IN TUNERS.

4807A OR 4137.7 INTERCHANGEABLE

TUBE LOCATIONS DIAGRAM

TO R-29
4.7 MEG.

TO JUNCTION
OF R -47,C.45

TO PIN II
OF V - IT

SOUND & VIDEO PRINTED CIRCUIT BOARD

V
To +240V

PIN 5
OF V-11

TO R-60
SON HORIZ.

HOLD CONTROL

TO
PIN 8

OF V-14

C-40

TO
PIN 5

OF V -I4

HORIZ. & VERT. SWEEP
PRINTED CIRCUIT BOARD

TO
PIN 3

OF V-14

TO R-313
I ME13

VOLUME
CONTROL

TO R-21.
20011

BRIGHTNESS
CONTROL

+150 V.

TO 1147
1.5 MEN.

VENT HOLD
CONTROL

TO R-81
2 MEG.

CENT SIZE
CONTROL

TO +150V
PIN 5

OF V -I0
6CGT
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TECHNICIAN
CIRCUIT DIGEST

WAVE FORMS

ACROSS R25
v DEO DETECTOR (RORIE SCOPE)
3 VOLTS PP

PINS iVE.A, 64144
VIDEO OUTPuT (80811 SCOPE)
68 VOLTS PP

PINS :V7 8) 6 u 8
S,NC SEPARATOR
By JOLTS PP

ST (.PEI

PIN I (V78) 6U6
SYNC. SEPARATORIMORIZ SCOPE)
26 VOLTS PP

1
PIN I (V6131 RARE!
SYNC CLIPPER .N.,R12 SCOPE)
35 VOLTS PP

PIN 2 IV 10) 1 2 EIN?
VERT OSC (VERT SCOPE)
200 VOLTS PP

PIN I (VIII 6 SN7GT
MOR12 OSC 1RORIZ SCOPE)
100 MOLTS PP

ACROSS R25
VIDEO DETECTOR (VERT SCOPE)
3 VOLTS PP

PIN 6 (06.11) 6AN8
VIDEO OUTPUT (VERT SCOPE)
68 VOLTS PP

I
ISM jpe.

PINS 01781 Still
SYNC. SEPARATOR (VERT SCOPE)

` VOLTS PP

PIN! 713)6U8
SYNC SEPARATOR (VERT SCOPE)
26 VOLTS PP

PIN I (V6 8)6858
SYNC CLIPPER (VERT SCOPE I
50 VOLTS PP

PINS Iv10. 126.7
SEPT OUTPUT (VERT SCOPE)
1100 VOLTS PP

PINS (V12) 6806
RORIE OUTPUT (ROR1Z SCOPE)
80 VOLTS PP

1170 SU.NL

Technician

CIRCUIT 0
DIGEST

FA DA
Deluxe 400 Series
Chassis

v6

Deluxe 400 Series Chassis: Models DIAOOT,
DL4 OOTLO, DL400TB, DL400TBLO, DL4001C,
DL4001[1.0, DL40()KD

VIII  
6C4

SYNC CLIPPER
11 OR 5

 NON Spa RECEIVERS TOE KIN A/40
TIM 6C4 ARC SIMSTITuTED FOR THE

SANG.

ALL VOLTAGES MEASURED WITH RESPECT TO

CHASSIS ROTH A va[...0 Tu.( VOLTMETER.
ADAM, PICTURE TO NORMAL MENNE ND WIDTH.
TINE IN AN UNUSED CHANNEL AND DISCONNECT
AMMON. SET CONTRAST AND SIMNTNESS
CONTROLS AT lump. COUNTER-CLOCAPNE
POSITION. WITH 111VA.C. INPUT, VOLTAGES

SHOULD NOLO Tramp 205.

0.1000A
ALL CONDENSERS IN INN *NESS OTHERHGE SPECTFIED.

WS SUBSTITUTED ROW 6064T ON ALL DI INCH TABLE MODELS.
ALL CNIPONENT *Luis AND VOLTAGE READINGS ARE UMCNANGED.

10111* 00 SOME INCENEMS 017 IS 555 10% Zw.

KELy-R CONET ANTENNA
CONNECT TO ANTENNA TERMOALS SOP
OPERATION ON 140001 ANTENNA

-06V 2

CON

51

YCI

i3".. L1:334

4051

CM C/311

SUR G/SU4GA

501., w.44.4
$0-I60

RECT

VHF
UNIT

2.9l

r

F INPUT

Rio4
1 S 

 G C
LOBs-t-

TERMINAL 00.400 ON
REAR Or TUNER

60

TO

J

Ho

9.=

L 111

LO

L104

LION

L 101

NT

000
T201

T Cam

_I-otos

SI

51

V 7A

1/2 6U8
SOuND 1E DRIVER

"'LLCIA 45NC
6

L2.4

L__
01000

C45 ,
)SOOT 5.55

4700

L I
41INICr -

Al

470

210V

POSTED CIRCUIT

225 1310A

5.2 25 C34 YELLOW

.002 Mr

T.00,10

L__
.003NT

410

V3
6CB6
BST IF

RN

14

RED

RAS
22

MEG.

045
MEG

VERT. NOLO

/0 1401. OLD 1172
6.0 SOK 2/0

- LESS
 ISSV

704751
NOR. OSC CONS
-25,1

VII 6SN7GT

V8A
1/2618
RATIO DEE

VI
65018

ROT c4.
/0

vOL
CONE

3.
5005
003

C20.1
20

E04
2200

L2

L215

L2i4

L2,3

0210
.1.1000

LSO

TERMINAL BOARD On
RER OF TUNER

C2I2

"
112011
1000

CANS
1000

C 2 .11 _I_
1000 M.

0,

CSO

00

39

V8B
1/2618

1A)10 .02P

070

2205

CSI

0210

cs

V9.
6K6GT

AUDIO OUTPUT

239v

0

Lt

C3 ,I07.400 INC. -

 0

2901.

VI2
6606GA/6CU6

C119
SOO

0 TS

O -111V

TO

V4
6CB6
2ND 11

CO
m1500

CS

VS
6C86
ORO IF

L3
1 IV 3

472550
1

To

4000
07.5

TO NI
4,4 2, CI PULSE DO NOT

2008 TOTAL

132
93.A

LOS

093
H TO .00ST

411011

010E0 OCT.

FADS Na 1/2.1

-Z CII
CO -r-.22

=MOO -
H2O
1556

Cu .01

0/4
TON

ITS
4TH

 1500

T2

C70 .00110,

00

CON 1(61

12-U11 CST

=1.
L14

1-,
120101

I

RED  *FELLOW
L19

GOOLN

IlLuE YELLOW

H24
5.60

R54
4.70

8100
00

500ST  400v

INS
Ism

290

1250

82930

L OS

V2 V I

LS

=1 CAI .
WOO 1.100

VIE
ITHP4B

OR 00 +KOPF
21YPRA

03

TO  1250

III

C..

*TO 00V

II +1290

2900 47
ELLIN. 0 GREEN

245014 C.12

COD I .11.F4.SNIC I SA
TRAP ;

V6A 84. L____
It2 6AN8
00E0 OUTPUT

7 +21/0
CTSC
.OW

9,

CONTRAST 4

V68 1/2 6AN8
SYNC CLIPPER

CAP VI3
18307

KS RECT.

2900

 1900

4 4

2

2 S6
2205

LEG
ROSS

LOT
ton

 1290

1V

L22
245101

INUE 0 PISTE

O 32
100K

R30
22K

040
DINE

531

530
11, .33G

B RIGN MESS
CON 01%.

2900
CS. V7B 1/26U8
.0151 SYNC. SEPARATOR

HIT
IMEG

.12911

111122111

2ISERIES
DL 400T

400TLET

01.400TO
ot.40071120
DL 4005
ol,looRLD
Oi.00K0
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A-7

C30

V101313
MAP  LIMITER
ux 54115

3

L301

C303
04

A -B

,

610

VII 3A
.010 OFT. LS1I/O 316

cr .02
,

- 220 L

Li4 rio
1, .

L

1303 1 1

/20 11

111

T302O

+135V

J

A-9

4.136
i350 VII4

.040 OuTPuT
2c5

S 30.

t135V

V107
VERT 058- VIRTOUTPUT

211 2.1A
vERT

3212
5.40.

4214

1202 3204 0204 .209

.15
ARK

2000 1004

203 +3206
SpOK

Hao

R2/3

C206

.022

Or=

208

40

C2I2A

104

0113
ANTENNA

P402

Ci

G3

4
UArcc 3.3.

R?

7

LOTTED LNIES
SIGNIFY CLOCK CALUIT

/6402

0402 1

540.

1110

-4

11

u1r

2.02 OI

Of

,aCwi

3141

11401

V103
1ST 1-1.
3096

/1.34, A-4
F1J.L a...Er _ -71:1"" NI' L,,,,

I Lila .-...i___1, i
a:

FIE TO UHF

0110.OR(1 VHS 6.7.0
ONLY 990V

4 4
n'an

I TEST ,.., (9-7.
POINT 11?,

I --, I
INPUT 'a ,

12'.1uRICIARy/ 1

FIL. +1350

AGE

3403

L401 IN

Par

..01102A 1

T

e

122

cad

T151

V104
2/02 IP

A.6 0030

A5 .

471

Nr1

:Z3

35

96

1- CMG 1.15.

VIOSA
CLIPPER

6/1U0

R159
2200

RISS--11.+135V
0155= 22
600

1140 °M.

RI56

drat  B+ 120V

E1+135V

ITZTr 311
VI.

000 2112 V14 VW MM.2506. 12.44011120A5 12.12 TUBE

26(4

21 PI
401 401

V102
546r Rea

4,5

109 V1011
TAUT 5411

9 4.5 4

2105 viO4
GA. 3C BG

erPgio
311VNs

103

AO.
3

0406
400

2.23

3154)

UNLESS LITNERNSENTE0

4.1000 6.1.000.000
(*.LRCMS.. 01411 1.66r
CANLITORS LISS THAN  NE
1.5151046 ARE 122 WATT

5.60

'570.%

4/.0

- +1350
ROO

V10513

r save

SS

7;cz

+135V "'

CONTRAST

K

120.

L201
TOTE

1104
2300

CMS

V106
I 4 0 11

2

20011
4-139v4....."'"-.).

11,7

OE 0

0 -

*OK

RNA

2.25

0108A
oos rust

R252 r

R2

+135V 4

3299

0253

0139

(204

V109
matt POOR IAN
STAA. ?A T +1350
LEN

Nt*

3254 5124502

FIGURE 4. MAIN CHASSIS SCHEMATIC

W4 REAR

4 FRONT
.03

0.233 10..11NSE NOM

(611..10.3 SORE THAN . N.
02.00035 LESS ?NAN.. AM
RESISTORS RE in WATT

-1000 Ni  1.000.000
SIARLNES VIE RFD 13025 FRONT
Or NANA. .21MES !ACME
0011011.010
SWITCH SHORN IM GRANNEt
.13 .31/1/0111

0106

.

Si
11104

,110?

YRK

V1028

,m1 REAR

32

00

prpq

1000

600MA

1020 eTC1311.
;BOO

102

Co.
400
TOV II VAMP

TO
C?
.000

0119

.424 08+138V
650

0.16
AGC

NM
1200

4 REAR

8266
6604

T0110 25I

HMI. SWEEP

3=1:

3265

ROOST

REY

VIII
REET

IAEA

UNLESS OTHERINSE NoTE2

CANCITORS NOM THAN 0.4.11
PACITORS LISS THAN 0IAPC

RENSTORSRE NAT,
41000 5,000000
SWITCHES VIEWER IRON FRONT
OF 11211ER.TuRES NONG
00.12110.
SNITEN SHOWN 41C.NNEL
.13 POSITION.

V101

10263
260

ANTENNA
TERMINALS TI

30

12

L

TECHNICIAN
CIRCUIT DIGESTS

I. -TOP MOU NT111G INSULATOR

R207
VERY
HOLD

1NSUL ATOR[

= CENTERING LEVERS
NESS ROTATE TO CENTER

PICTURE

R305
VOLUME
ON -OFF elf

(EXCEPT
WITH CLOCK

INSULATOR

RESISTORS ARE I/O WATT,
K-1000.

CAPACITY IN MMF.
Le  SHORT PIECE OF WIRE

00 BE DRESSED FOR
PROPER TRACKING-

- CIF

VII2
/135V

Tgt

 3 REAR

cm.

 2 REAR

m
,.1

40k

"zc

..3.FR,ONT

01 1

viO2A
If Ka

.:c
12

.4110

RO41 MI

MIXER
TEST

POINT I

111 FRONT
1130

1,I29

ERs

L IS

134

01026

co.

2 FRONT h ----

I 4 MI

L125

C 

1 RE AR

YOKE CL AMP
WING NUT

LOOSENS TURN SANS
YOKE TO CORRECT
FOR PICTURE TILT. R209

ION TRAP
HENN., 1109 HOLD

ROTATE.MOVE FORWARD I
8 BACKWARD FOR MAX.

BRIGHTNESS WIT MOUT ,......RDISTANT LOCAL
NECK SKADOw. /VI09 I.COD,6

R2I1
VER1.1.1

VII0
12 BOGGA

;WIN
11:22)

AC
NTERLOCK

BOTTOM MOUNTING INSULATORS

FIGURE 1. REAR VIEW SHOWING TUBES & CONTROLS

CO

L133

V 1 O.

V101

1 OSC.
!WA OR yINJECTIONC5 4.182615 LOOP

1.7
0`.11227

10

OUTPU1
JACK

1

1 7
Cl

TEST POINTS

FIGURE 5. UHF TUNER SCHEMATIC NUX-013

mo
000

FA.

0+90
TO utIF

cc, VIDEO
0 TO

t oo AMR
LI

01135V

caa
600MS

AC
TO EH

START STRIKING Kill LARGE
AT hult COLTITTER-CLOGIONSE POSTON ARO
RIP. STAKE CONE N.A.LET PLASTIC SLEEvE
TAB AT 3 O'CLOCK 101E9E0 FROM FRONT
OF TUNER)

VI
2AF4
OSC

2.5-6.0

5-14-55

R2
180 / C13

L4 1000600
L3 T M.A. FlL

STRING

2

.V163,153-1

DIAL CORD LENGTH

29 306.

%ETAS -

SLEEK %ETAS

CLOVE HITCH

)

.I/GOES OVER./6.C-

FIGURE 6. UHF TUNER DIAL STRINGING
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GENERAL ELECTRIC
Chassis "M" series
Portable

Technician

CIRCUIT DIGEST
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OSCILLATOR ALIOWAIRIT MART
Swap SMMIATOI NIMISP MON 16-I1 MC

GENERAL ELECTRIC
Chassis "0" Line

Chassis "Cr Line: Models 21C40, 2IC128, 21C129,
2IC130, 21C131, 21C151, 21CI52, 21C156, 21C157,
21TQ29, 21T030

SITP
RICIIVIR

 MARKER
PONTIOSI

MARKER
01INERATOR
INIOUIPICT

SWIM
INPUT
POINT

0811111V11
RENNIN"
CURVE AT

ADJUST

1 No.13 211.25 MC 1.132 Channel No. 13 oscillator adjustment.

2 No. 12 205.25 MC L123 Channel No. 12 ocillator adjustment.
3 No. II 199.25 MC L123 Channel No. II oscillator adjustment.

4 No. 10 193.25 MC 1.123 Channel No. 10 oscillator adjustment.

S No. 9 187.25 MC Antenna
terminal.

Test Point
III

1.I23 Channel No. 9 oscillator adjustment.

6 No. 8 181.25 MC L123 Channel No. 8 mediator adjustment.(see Note 3) (Video detector
diode lood)

7 No. 7 175.25 MC 1.123 Channel No. 7 oscillator adjustment.

8 No. 6 63.25 MC L122 Channel No. 6 oscillator adjustment.
9 No. 5 77.25 MC 1.121 Channel No. 5 oscillator adjustment.

10 No. 4 67.25 MC L120 Channel N. 4 oscillator adjustment.
II No. 3 61.25 MC

-
1.119 Channel No. 3 oscillator adjustment.

12 No. 2 55.25 MC 1.118 Channel No. 1 mediator adjustment.

FRONT MN

%In

RSX-042

CONY GRID

C114

R107
R10941

C112

SECT 2

RSX- 043

V102 V101
6X8 61307A

43 554 114

C105

5616

C111 R105

R -F PLATE SECT. 3

Flg. IS. R -F Tuner with Switch Wear Diagrams

REAR NEW

RS X- 044

R -F GRID COILS SECT 5
Tx"

FRONT NM

RSX-0 48

R SX-047
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GENERAL ELECTRIC
Chassis "0" Lrnn

CIRCUIT DIGEST

RECEIVER

ALIGNMENT

OSCILLATOR ALIGNMENT
NOM

i. The 4f system must be in proper alignment.
2. Disconnect the 300 -ohm transmiution line from the antenna

input transformer. TI00.
J. Connect the sweep generator to the r -f tuner antenna in-

put transformer using the G.E 3T4tA balanced adapter to obtain
300 ohm. output, The adapter should be connected
to the rf tuner through approximately three feet of 300-ohns
trenerninion line and a resistor pad.

I. Set fine tuning control to two thirds from the counter-

clockwise stop and leave find in this position throughout the
entire alignment procedure.

5. Make indicated adjustments to that the picture carrier
marker for the channel falls at 50% on the high -frequency
slope of the response curve

LI 30

ne
1123

are
1123

V102

aria
MO

02
LI I6

sr,
L119

SS

LIP! L122LI22
W.,

Pte. 25. 041114.4. Affiesheiesse

R -F ALIGNMENT CHART

(a) Set generator sweep width to 10-15 mc.
(h) Signal input point at rf tuner input transformer T100.
(c) Observe response curve et Test Point I. through 10,000 -ohm resistor. Connect test equipment ground lead to r -f tuner chassis.
(d) Adhere to following order when performing  complete alignment.
(e) When following the procedure below. an attempt should be made to obtain the indicated ideal response curves. Recheck Hen 13-24

and readjust where ternary Minor deviations from the ideal curve. may occur on any channel, the maximum limits of "tilt"
and/or bandwidth being shown in the "Remarks" column.

IIIICIIVIII
AND SWOOP

MARINI
014ffiltAT011

STOP ONNIIAT011 NISOUINCT ADJUST IIIMAIIII5 AND LIMAS
CHANNEL MC

13 No. 13 211.25 1.116, L131 for maximum gain
If peaks or tilt are excenive,
knife 1.134. Knife an little as

215.75 Wuunetry and "ideal" band-
width.

passible to prevent loss of
gain.

Adjust spacing between L114
14 No. 7 175.25 C110, CII7 for proper curve, and LI29 for proper cote

179.75 symmetry end bandwidth.
Adjust L107 foe maximum
gain and equal peaks.

poling where nerve...), being
careful not to allow the coils
to touch each other.

15 No. 12 205.25
209.75.

VA
IS Na. 11 199.25

203.75 in

Adjust 1.116, 1.131 end/or17 No. 10 193.25
197.75 CIIO, C117 for suitable tilt

compromise for channels 7-13. (Nan 13.101
Sound Carrier 15% down

16 No. 9 187.25 if necessary.
191.75 Ideal Curve estir

19 No. II 181.25
185.75

Picture Carrier 15% down
TII. 11411 Carve.

20 . No 6 83.25 1.101, 1.114. L129 for maxi -
67.75 mutt gain and optimum flat-

ness. Wen
21 No 5 77.25 Check tracking, knife if nee. -

81.75 sary. 1.102. L109. 1.124. S%-1-
-E -

22 No a 67.25 Check tracking, knife if neces- Wide Limit
71.75 sary, 1.103. L110. 1.125.

aft
1111,71/__._No 3 61.25 Cheek tracking. knife if neces-23

65.75 sary. 1-104, 1.11 I. LI26. - a - -f-,.,
24 No 2 SS 25 Check tracking, knife if neces- (Wen 20.20

Ideal Curve
Narrow Limit

generidth Lin. C
59 75 nry, LIOn. 1.112. 1.127.

ALIGNMENT OF 40 MC CHANNEL 11111 VHF TUNER
(MP FORTSON)

1. Apply -3 volt bra to tuner AOC line.
S. Disconnect i-f output link at main chaser and terminate

cable with  66 ohm resistor.
J. Place owillewere through  10.000 -ohm revers on Test

Point I of VHF tuner.
I. Through neater network so thorn in Fig. 26 insert weep

signal to the output side of UHF crystal. Use sweep cable and
Insert.. Flo.

S. Bet VHF tuner to U1 portion. tune UHF for minimum
tilt over center tuning area (approx. 620 me.),

Mee
!MOUT

30011 10 OUTPUT Inn
Of MYST. Car
On Tian..

oar TOWN
GISOUNO

Ilsoistst Nave&

40 MC CHANNEL ALIGNMENT CHART

MP TUNS TO NT IIIIMAIKS

25 L12.2 40.5 me for maximum Spacing between coils varies band-
width. Do not allow coils to touch.

26 L113 45.75 inc for maximum Disregard possibility or notch caused
by I -F trap LI00.

27 TI O1 For maximum gain and
zero tilt iftiSse 111s

too nu,
TO

ro instill

P. 27 14 Sweep Ceneenew

las

Fig. 25. Detester Newark

TO rtiniest.
NOW Or Scat

VIDEO I -F SYSTEM
The following alignment data is divided into two separate

procedures. Because of the large trap attenuation, the conven
tional method of sweep observation of these traps becomes
difficult. Henn all trap. shall be pre -tuned by applying en ampli-
tude -modulated signal and ndjusted for minimum signal output.

The second portion of this procedure involve. the shaping of
the i-f response curve in the conventional manner by the appli
cation of  sweep generator signet. During this procedure. observe
the until precautions regarding warm-up time, equipment cable
lead &eat and generator output cable termination.

GO MA/ NOM
1. Allow receiver end alignment equipment to warm up for 20

minuts before proceeding.
2. Set channel wlector switch to channel No. II, 12 or 13.

Cheek for oscillator influence by turning the fine tuning control.
If the shape of the response curve changes, witch to another
high -frequency channel where oscillator influence is not noted.
Set tuning control minimum clockwise.

3. Turn the volume control fully counterclockwise. Turn the
picture contrast control fully clockwise.

4. Bias V114 to cut off by placing -450 on the grid (pin 5)
5. In order that the action of the noise inverter (V107A) don

not cause false information during alignment, it is advisable to

connect  100,000 -ohm testator between pin No 6 (V107) and
13+ 275V. Be sure to remove the retinae after alignment.

TRAP ALIGNMENT
11514ffilAl.

As noted above, en AM tional is required for trap alignment.
In many cases, the technician will have  suitable AM signal
generator available. It should cover the range of 35 to 48 mega-
cycle. at fundamental frequency. with available internal 400 -
cycle modulation. When this type of signal is used, the traps
should be adjusted for minimum 400 -cycle signal as observed on
the oscilloscope.

Users of General Electric sweep equipment may obtain the
required amplitude modulated carrier frequencies by  simple
manipulation of the controls sa hss been explained in previous
publication and technical literature supplied by the manufac-
turer.

Those technicians who do not have equipment available to
produce suitable signal. should not attempt the trap alignment
procedure. With the exception of the 4.5 me audio trap 1.156,
the nape should not become wriously ...lived due to tube
change. The 4.5 nu audio trap LI56 may be twerp aligned, if
neceerry, by subwituting  4.5 me sweep signal in Step 3 below.
The trap may then be tuned for Minimum response at 4.5 me
as marked by  calibrated signal.

TRAP ALIGNMENT CHART

STIP *WINNER/170e
INPUT POINT

AM418111111AT011
1411CWINKY

ACM/ IIIINIAll(5

1 Plate of cony tube then.
ungnd. tube shield. See
Fig. 27.

47.25 nu
41.25 ow
39.25 me

11:11112 1 for
"'"

1.153 for maximum

Connect were to Test Point V. maximum
vertical gain may be required.

2 Test Point IV
(Diode Load)

4.5 me 1.156 Connect detector network between ouillo
scope input and receiver Test Point V.

I -F SYSTEM, SWEEP ALIGNMENT
Now that the traps have been set at their proper frequencies.

the i-f curve may be shaped.

Should difficulty be experienced in obtaining the proper video
i-f reirponee as may be experienced when the set is far out of
alignment. the tuning of the individual coils may be checked.

If each coil in peaked at the respective frequency necified
below with an AM signal as prescribed for setting trap. en
over-all i.f response curve which closely approximates the proper
curve will be achieved. After this is done, the sweep method may
be used to thus permit proper final curve shaping. This peeking
may be done by using an AM signal as prescribed for setting the
traps. or the sweep method may be used by adjusting the coils
for maximum amplitude et the desired marker points.

Since it may be possible to obtain two peaks through the coil

adjustment range, make certain the coil is aligned for the first
peak (slug waren' from out position).

Begin alignment of Peaking Frequencies with TI53.
TI53 -44.15 me T151 -44.8 mc
L150-44.15 me T1S2-42.9 mc
1.135-43.0 me

NOM
I. Turn picture contrast control to minimum.
2. Observe sweep waveform at Test Point III through a

I0,000 -ohm resistor. Oseilleacope should be calibrated so that
5.volt signal will provide 2.inch vertical deflection.

3. Apply  negative 41b volt battery bias voltage to Test
Point VI. Connect positive lead of battery to chassis.

4. Note that the following procedure uses 45.0 mc as the 100'-,
reference point. Maintain the sweep generator output level so
that the bowline -to -45 me marker amplitude equals two inches.

VIDEO I -F ALIGNMENT CHART

CONNECT SW/111
411111111A70111

ADJUST 001555 1111SPONSI Inte Ann

To ungrounded tube shield.
Vie 27, center sweep fre-
quency approximately 44 mc.
Sweep width approximately
10 mc.

TI53 for max. at 44.15 mc
7152 to set 42.5 me marker

at 70',
TI51 to set 45.75 me

at 40',
L135EL' See remarks column

Zr. 44On.
L135 and L150 should be adjusted
to shape peak region of curve for
symmetrical response consistent
with proper 4 7 45 rne marker
placement. Peak of curve may
fall between the limits of

may

and 135' , of 45 me 100' , refer
nee pointan

..1a

Ter

.

:7::

:4,7

In order to provide  method of checking individual stages of
the I-1 system using  sweep method, the curves A. B and C
see included. These curve represent an approximate ideal align.
mint of the I -F section. The meep signal generator is terminated

M
outlined in the video alignment chart.
The oscilloscope is connected to Test Point III ding  10.000 -

ohm mentor. Increased scope gain is sometimes necearry to
obtain rare curves.

UHF TUNER

MODEL RUX-0011/009

GENERAL
The UHF Tuner, Model RUX.008/009, incorporated in the "0"

series receiver, is of the continuous tuning type covering the
entire band between 470 and 890 megacycles. The tuner convert+
the received television signal directly to the receiver intermediate
frequency and, hence, must be used in conjunction with  UHF
tuner unit having an if input provision and an IF band wave
trap such as shown in Fig. 35. This trap is required because of the
high overall gain utilized in the "UHF" position. This also
applies to the field installation unit UHF96, which incorporates
the RUX.008 009 tuner.

SERVICING OF TUNER
Replacement of the crystal diode or the 6AF4 oscillator tube

in this tuner frequently can be done without realignment of the
unit. This requires trial replacement of these Items by several
tubes cc crystals until one is found which gives proper sensitivity
and dial calibration. After replacing either of these items, an
air check of the receiver should be performed to assure good
sensitivity. noise figure and picture quality.

In some cases, replacement of either the 6AF4 or the diode will
require a slight alignment "touch.up." This procedure is noted
in the alignment data which follows.

Be sure to replace the crystal diode in the correct polarity as
shown by the accompanying tuner illustration. Little difference
May be noted over much of the tuning band when the crystal is

-a-

Curve A is obtained by shorting T152 primary, such that
previous stages do not interfere with the last I -F. The generator
is connected to V105 grid, pin I, and set for 40-50 me sweep.

Curve B reacts when TIS1 primary is shorted and the gen
error input is moved to V104 grid (pin 1).

Curve C shows the curve obtained when the eignst is fed to
the grid of V103. H volt used to produce 2 squares of deflection.

-C-

reversed, but in certain portions discrepancies will be found in
the tracking.

In most cases, the replacement of internal tuner components
will require an alignment cheek. This may merely require 
slight "touchup.'' using the available screw type adjustments.
In other cases. the tank "end" inductors will require dressing to
provide proper handpass tracking. When replacing tuner output
cable, the coaxial line should be cut in the original length or
within the limas of 7 to 12 inches.

Nnis When changing tuner unit or the interconnecting coaxial
line, the 40 mc.position tune-up procedure . . . .

must be performed. since the adjustments of TIOI in the VHF
tuner will also bring the UHF diode...put circuits into reso.

TUNER ALIGNMENT

COMeGrea
011raur

CLYPS

xe

ro inaTiCa-
war CF SCOPE

CnaSSiS

300 OHM DETECTOR NETWORK

Fig. 31 300444 Denier elenverk

d01111E41,

The tuner alignment procedure entails the adjustment of the
escalator at well as the ref circuits, using the sweep method.After

alignment of the UHF tuner unit, it should be connected
to the VHF tuner and. in effect, he if aligned according to the
40 mc channel alignment procedure,

Fourmen IFOLMNIS

The following equipment is necessary for alignment and service
of the subject UHF tuners.

1. UHF Sweep Generator. having available sweep width of
approximately 30 megacycles with an output level of approxi
mately lj volt.

2. UHF Marker Generator (tunable), covering the frequencies
between 460 and 910 megacycles, wirn builtin provision for 400.
cycle AM.

3. VHF Marker Generator, providing output frequencies be-
nren 40 and 90 megacycles.

4.e Terminated Balun, providing 300.ohm output (supplied, or
as specified by sweep generator manufacturer).

S. Oscilloscope, General Electric ST2,4, or equivalent_
6. Melia meter 0-5 ma., approximately 2S.ohrn movement

(required ton read crystal diode current).
7. 300 -ohm ettenuator pad and 300 -ohm detector network. see

Figs. 31 and 32.
A The associate VHF Television Receiver, from which power

may be obtained and into which, when required, the UHF tuner
output signal may be coupled.

9. low -noise, hum -free audio amplifier with  minimum gain
of 10 time..

"MP'
!!?°

14300

irrain
3001 ATTENUATOR PAD

Fln. 32. 11011 -oar Anieente end

OSCILLATOR ALIGNMENT
NOM

I. In son e cases, tuner may be aligned while mounted and
wired into chassis. In case. where tuner adjustment. are not
accessible due to mounting scheme, dismount tuner, extend power
leads (not coax line) and adequately ground UHF tuner to main
challis. Set VHF channel selector to UHF position. VHF tuner
must be in proper alignment, particularly with respect to the
UHF position I.F pass -band.

2. Connect oscilloscope through 10.000 ohms to Test Point I
(VHF Tuner).

3. Connect sweep and marker generator through 300 -ohm pad

SHORTING

or other network or balancing device specified or supplied by
sweep generator manufacturer to antenna input terminals of UHF
tuner. Make sure that marker generator is loosely coupled to
maintain  flat input impedance characteristic.

4. Connect negative 3.volt bias to AGC input lead of VHF
tuner unit.

5. Set VHF Tuner I.F interference trap to 43.5 me. This will
provide  small "notch" in the observed pass.band which will
serve as the VHF marker during alignment. This eliminates the
necessity of having  separate 43.5 mm ignal. In most
cases. this trap is already factory preset to 43.5 me.

6. After completing alignment, reset VHF tuner TV trap to
I.F interference frequency. if required. Align tuner as follows:

POOCIBUIVE

I. Set UHF marker and sweep generators to 460 megacycles.
Rotate UHF tuner shaft fully counterclockwise. Adjust ow..
Iator screw. CII, Fig. 33, to make 460 mc marker coincide with

notch."
2. Set generators to 910 megacycles and rotate UHF tuner

shaft fully clockwise. Adjust oscillator end inductor. Fig. 33.
with a plastic crochet needle, to make 910 mc marker coincide
with "notch."

3. Repeat I and 2 above until marker and "notch" coincidence
is achieved on both ends of band.

R. F. Le

MIXER
Le

LINE

NIBS
0111.

R.E , MIXER. OSCILLATOR
TUNING LINES

fia. 22_ Una Toner 111UX-0011/009

rentr

CII

OSC, Le

f -
ANTENNA

T ERMINAL S TI

r
C4 1

C2 Le Le CS

RESISTORS ARE 1/2 WATT,
K.1000.

CAPACITY IN MMF.
Le  SHORT PIECE OF WIRE

TO BE DRESSED FOR
PROPER TRACKING. --DH

ri 05C.
INJECTION

LOOP

C9

0.221
CIO

I -F
OUTPLEL
JACK '

TUNING

,000

V100
6AF 4
OSC

2.5 6.0

TEST POINTS
Fig. 34 Senentie Pinirei. far UNF Tenet, euX41011/00.

R -F ALIGNMENT PROCEDURE
I. Set UHF marker and sweep generators to 530 mc Rotate

UHF tuner shaft until 530 me marker coincides with "notcb"
Retune sweep slightly. if necessary. to lOcate marker and notch
at center of grope sweep.

2. Short feedthrough capacitors C7 and CO. see Fig 36. to.
gether. hot not to ground.

3. Disconnect coaaial cable at VHF tuner and connect  33.
ohm resistor between the cable inner conductor and shield. Con.
nett input of audio amplifier across the 33 -ohm resistor and feed
output of amplifier to scope. The gain of amplifier should be
sufficient to allow setting of overall amplifier and scope gai at
60 cycles. to .1 volt peak to peak for 2 inches deflection.n, Set
sweep generator output lead to provide approximately a 2 -inch
response curve.

4. With sweep still set at 530 mc. adjust C3 and CO. see Fig
36, to provide symmetrical response on either side of the marker
as shown in Fig 37.

6 Remove short from across C7 and CO Remove 33 -ohm
resistor. iimplifier, and connect coax cable to VHF tuner. Connect
scope through I0,000.ohm resistor to Test Point I of VHF tuner.

6. Set sweep and marker generators to 880 me. Rotate UHF
tuner shaft so that marker falls into "notch." Retune sweep
slightly, if netefilary. to center response curve on scope sweep

7. Short feedthrough capacitors Cl and CO together. but not
to ground. Disconnect coax cable from VHF tuner and connect
33 -ohm resistor. amplifier and oscilloscope above.

13 Adjust RF and Mixer end inductors to give symmetrical
response on either aide of the marker as shown in Fig. 37.

9. Remove short across C7 and CO. Repeat steps I through ft
under "R.F Alignment" until symmetrical response if obtained
at both 530 mc and 880 me

TO I 5MMF
VHF
ANT. 1

I 44MC

L
_L

2.611.11

4 5MC

.181.1

1

CRYSTAL

RI
12K

-
1C12

5 ..15000 B

90V
ICU

L4 1000
T 6.3V

10. Sweep across entire band and observe bandpass curve
Allowable minor deviations in lilt or gain may occur, but be sure
to check for abnormally low gain points within the tuning range.
This is usually caused by insufficient oscillator infection and may
be checked by measuring the crystal current. To do so, short C7
and CO together. but not to ground, and connect a 0-5 ma meter
across the output fOlItAi cable. The crystal current may read
between 65 ma and 3.0 ma under normal conditions. If the
crystal current readings are outside these hunts, adjust the
position of the Oscillator infection loop with respect to the crystal
clip terminal.

C
ANT. RF
TRIMMER

C6
MIXER SF
TRIMMER

ANTENNA 5011 B4 6.30
TERMINALS i-F OUTP FROM
ON BALUN JACK RECEIVER

C T CS
FEED THRU FEED THRU

P.O. 36. Adlesnwein ler one Taco

TO

68MMF I
VHF

TUNER

68MMF I ANT.
TERMINAL

45MC

.18µ11

I -F FILTER RLW- 012
Sig. 35. .4 geed Wen Tree isenlied Oa use ericosseesl

1390,

PEAKS
EOUAL HEIGHT
R -F RESPONSE

agar 37. S.F rrrrrrr  eines
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0501I.LATCR ALIOtigNNT CHART

SWEEP OZNCIATOR SWIM WIDTH 10-15 MC

STEP
RAMER

CIECIRATCR

FRIMENCY

SIGNAL
INPUT
POINT

OBSERVE
FINSPONSH
cam AT

ADJUST
MCKIM
a HARICIR
POSITION

1 No. 13 211.25 NC
205.25 MC

Annne
terminals

(See Note 2)

Test Point III
(Video detector
diode load thru
10,000 ohms.)

1,126 Channel No. 13 oscillator adivatment.
No. 12 No adlustment.i
No_ 11 199.25 IC cillator Juetment.L125 Charnel No. 11 A ad

4 No. 10 .25 MC NotO adjustment.

No. N0 adIustment.

6 B L125 Channel No. 8 oscillator adjustment.
1 5. IC No2adt=lt.

::: 1
NC

la 4 No. 6 oscillator adjustment.
No. . FC

1 1.12) 557 require -knifing".
i0 Jo. i .25110 L122 Channel No V oscillator adjustment.
11 No. 1.25 NC 1121 may require "knifing:.
12

_,

No. 2 55.25 MC L120 may require "knifing .

RACEME( Amounarr

R -II Tel ALIONOINT

INTRODUCTIOR:
The following procedure involves the alignment

of the oscillator and signal frequency circuits of
either of the 1Cascole" r -f tuner units. These
tuners ere identified by Figure 3.
Before aligning the tuner, check the alignment

of the receiver 1-f 'yeti= and made any necessary
adjustments

It is essential that the Acillatorte operating
at or very near the nominal oscillator frequency
for each thermal. This is easily accomplished by
feeding the Channel sweep and marker signal into
the r -f tuner antenna terminals in the usual man-
ner. The rave form response is observed at the
video detector test point III, see Pig. 16 and the
oscillator is adjusted on each channel to place
the converted channel picture carrier marker at

the 45$ point on the high frequency slope of the
observed response curve. (Remember that this re-
e ponee curve is essentially an 1-f response and
the picture carrier marker becomes the high fre-
quency marker due to frequency inversion in the
tuner unit). The channel sound carrier marker, if
operating, would assume  lover frequency. Before
starting the oscillator alignment, the fine tuning
control should be 2/3 from its counter -clockwise
position and then be left en this position through-
out the entire r -f tuner alignment procedure.
After the oscillator has been aligned, the r -f

(signal) circuits may be adjusted. During this
procedure, observe the indicated precautions re-

garding cable dress and termination and note the
limits of acceptability curves which are shown in
the accompanying alignment chart. In all cases,an
attempt should be made to obtain the indicated
"Idearcurves.
The following procedure is based upon the use of

General Electric sweep equipment. If other equip-
ment is used which incorporates an unbalanced low
Impedance output table (coaxial), be sure that the
g enerator cable is properly terminated in a balan-
cing pad s oh se that show in Figure 4B. The
marker generator output Cable should be loosely
ooupled to the r -f tuner to prevent overload.

OISCILIATCRALI0111211
NCRTS:

1. The 1-f system suet be in proper alignment.
2. Connect the sweep generator to T102 using the

0-2 NT -AA balanced adapter to obtain 300 otos out-
put. The adapter should be connected to the tuner
through approximately three feet of 300 -ohm trans-
mission line and a resistor pad as shown in Pig.

ANTENNA
INPUT

PINCTUMNG
CANCITORC109

OWS4Jkalle
130SC COILS
TUNE THRU
ENO.

noose 3. "ft" TUNIS ADIDEITININTS

sazcAeLE 1100442  A.

4. Set fine tuning control to two-thirds from
the counter-dockviee stop and leave fixed in this
position throughout the entire alignment procedure
5. Make indicated adjustments so that the pic-

ture carrier marker for the channel falls at 45$
on the high frequency slope of the response curve.

VHF TUNER

1.'.L 022 ,
OUTPUTc.RculT

I V1028
CONY.

oTPEEST

111.136
1

R -P Auaioaarr

NOTES:

1. Connect the sweep generator to the r -f tuner
antenna input transformer using the 0.4 ST -8A bal-
anced adapter, see Fig. NA . The adapter should be
connected to the r -f tuner through epproximatsly
three feet of 300 -ohm transmission line and a re-
sistor pad. When using other teat equipment of
the unbalanced output type, a pad as shown in Pig.
AN, should be used instead.

2. Connect 3 volt battery to the tuner AOC
line, with the positive lead of the battery con-
nected to chassis.

3. Should it become difficult to obtain proper
tracking on Channels 7-13 with the indicated ad-
justments,proper tracking may be achieved by dres-
sing the convertor screen coil, L135.Thls coil be-
comes available by removing the tuner shield.This
coil should be dressed with an insulated tool to
prevent s B. short.

I
; 5168

I- -1-- - - -L' ?!
I 1 4.158

I

20.

94'', 0 :

: C;-1
15

, L157s

see
I

RED ORNG,

FIL .265V +135V 90V
TO UHF

R195

330

al. RIOT
410

R196

330

5150

TO VHF
TUNER INPUT

25.191fr

V113
6606

AU01014 AMP

OV

T300
r

5301

+135V

*5400 WITTED T400 ono
ON CLOCK SETS

a 5400
Milf/RED

cLoc.
EPTOCLE

BLACK

1401

1402
R407011

4

mars 4. SWINT IQUIPNINT Tztoamman

NA. When using other test equipment of the unbal-
anced output type,a pod as shown in Pig. 4B should
be used instead. Set sweep width 10-15 Sc.

3. Connect a 3 volt bias battery to Test Point
II with positive lead of battery connected to the
tuner chassis.

105-125V
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TUNER

Icm.coo

4725 AM
TRAP

(1111151

5150
6200

TEST
POINT IIP

V103

1 sr  F

Pfi5V

1-F A Ca -.611

1

I 47 255C
1

I TRAP

IC1521/1
,47

I T151

TECHNICIAN
CIRCUIT DIGEST

V104
6Au6

2ND IF

Ri53 I

470 R154
I5K

4. On Channel 6, L102 adjusts the center fre-
quency and L114 and L132 are knifed alternately
for maximum gain.

5. Proper tracking on the low channels is adduced
by knifing the coils on each channel to make each
channel track. This may be done by Inserting a
knife blade between the windings. This method of
adjustment requires the removal of the tuner elield,
s procedure which will detune the circuitadlovevell
in moat cases the provided scree -type adjustments
will suffice to achieve proper tracking through
all channels after the shield has been replaced.

6. The picture and sound carrier marker should
not be less than 85% of the peak of the r -f re -

265V

LL _vs°
.os

TUNER ACC A- 2V

$5164
5.2.2M

P152

8156
MK

M57470

V
+275V

V105
'tee

3513 IF

I.3V

RI5

230V

750

1,1160
rIN

IC166
moo

+I35V

sponse curve. Refer to the "limits" curve. shorn
in the accompanying alignment chart.

T. After completing the alignment, seal the
brass cores in the coils with wax to prevent de -

tuning. Seal the trimmers with glue.

R -F ALIMENT CHART
Set generator sweep width to 10-15 me.

b Signal input point at r -f tuner input trans-
former T102.
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2 45V
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NOR STAN
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33K

1203
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11206
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Iva

200 c205

15011

L156

RITZ

2211

Au010 TAKEOFF
54.51.1 TRAP

MSS
1/2 eel 7GT

VERT OUTPUT

(d)

(e)

GENERAL ELECTRIC

Chassis "ST" Line

Chassis "Slr'1,11se: Models 21C133, -C134,

-C135, -C136, -C141, -C142

(c) Observe response curve at Test Point I,through
10,000 -ohm resistor. Connect tent equipment
ground lead to r -f tuner chassis.
Adhere to following order when performing a
complete alignment.
When following the procedure below, an attempt
should be =Lie to obtain the indicated ideal
response curves. Minor deviations from the
ideal curves may occur, the maximum limits of
"tilt" and/or bandwidth being shown in the
"Remark." column.
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FIGURE 16. SCHEMATIC DIAGRAM, VHF TUNERS RJX-082 & RJX-083

RECEIVER AUGMENT (CONT'D)

STEP
RECEIVER
& SWEEP
GENERATOR
CHM=

MARKER
GENERATOR
FERZUPECY
MC

ADIUST OR KNIPE REMARIS AND LIMITS

1 No. 13 211.25 1.108,1115, L134 for maximum gain, symmetry and
215.75 "Ideal" bandwidth as shown below in curve "A".

If peaks or tilt are exces-
sive. knife L135. Knife as

2 No. 7 175.25 C111, C121, C126 for proper curve,symmetry and little ea possible to pre -

179.75 bandwidth. vent loss of gain.

3 No. 12 205.25
MUT

209.75 ri

4 No. 11 199.25 1.108,1.115,L134 and/or
203.75 C110,C111,C121,C126,

C117 for suitable tilt,
compromise for channels5 No. 10 193.25 lir197.75 7-13, if necessary. s

e%6 No. 9 187.25
191.75

7 No. 8 181.25 "A" TILT LIMIT CURVES
185.75 IDEAL CURVE

8 No. 6 83.25 L102,1,114,1.132 for max -

87.75 Daum gain and optimoptimumflatness. rat

9 No. 5 77.25 Check tracking,knife if a%
81.75 neeessary,L106,113,131 ---f-

10 No. 4 67.25 Check tracking, knife if W71.75 necessary,L105,112,130

11 No. 3 61.25 Check tracking,knife if
la

65.75 neeessary,L104,111,129

---1-A.u.
12 No. 2 55.25 Check tracking,knife if "H"

59.75 necessary,L103,110,128 Item. CURVE BANDWIDTH LIMIT CURVES

ALIGNMENT OF 44 MC CHANNEL IN varnmax
(UHF POSITION)

1. Apply- 3 volt bias to tuner AOC line.Ground mid-
point of tuner power cable shield if tuner is
removed from the assembly.

2. Disconnect I -P output link from R168. Connect
68 ohm resistor across output of I -F cable.

44

3. Place oscilloscope through a 10,000 ohm resis-
tor on Test point I of VHF tuner.

4. Through resistor network shown below, insert

sweep signal to the output side of UHF crystal.

5. Set VHF tuner to UHF posltion;tune UEA termini -
mum tilt over center tuning area (approx. 620

mc).

rams TO SET =MIMS
L127 40.5 mc for maximum In some cases, 45.75
1.109 45.75 me for maximum me won't fall on peak,

.00 p,0010....
0.00 Ow

WI new.

ee 1.

7101 Por maximum gain and
taro tilt

124c
cox

but must be within li-
mite shown.

Fa s bic 5 TN.

L101 ALIGNMENT CHART

MAR/UM
FERVENCY

NM FRE-
QUENCIES &
INPUT POINTS

CONNECT OSC/L-
LOSCOPE ENIVIZEN
CHASSIS AND

CHANNEL
SWITCH
SETTIM ADJUST

SEE
NOTE

Interference
frequency

40 to 50 MC to
antenna terminal.

Test point III
Through 10,000 ohms

2 Core of 1101 to set trap
at marker

3

ALIGNMENT OF L101 I -F TRAP removing any frequency in the 1-f range which may
cause interference. It is normally aligned at the

The trap, L101, Figure 3 is for the purpose of factory to 43.5 me.

V1020

m uxA

eSe
CONN.

W ouTruT

.54

REAR WI

NO1 FR., AKAR
FOTOel CONNECTED

0

oz

FROM 265VDC
ITNROuse OWCPAINC

FelesTOAI

TA

°WASS LUNERANSE NOM

emanate NCR nom 1- 1055
C.FIVOTISSUMS TIAN r NF
RESISTORS ARE la WATT

SWITONES VIEwE0 FR= MIR
OF TUNER, OAKS RAO.
OCANWAARD. ANTON WO.

C.NANNEL 113 NOWT.'

The trap may be aligned by tuning for minimum
I -P channel interference pattern on the screen. If
the interference frequency 1s known, the trap may
also be aligned for minimum interference as out-
lined below.

1. Connect 3 volts bias from the AOC line to

chassis. Connect the positive of bias battery to
chassis.
2. Use an accurate marker generator to furnish

marker of the same frequency ae the interfering
frequency.

Connect the scope to view the response curve at
the output of the video detector, Test point III.
Use a sweep generator with Its center frequency

set approximately at the interference frequency.
3. Do not tune la01 eo it will attenuate Channel

No. 2.
4. Use the OE 9T -8A balanced adapter arida 3 -foot

piece of 300 -ohm transmission line to couple the
r -f sweep to the antenna terminals of the tuner.

If the shape of the response curve changes when
you grasp the 300 -ohm transmission line, a resis-
tor pad, as shown in Figure 4A, should be inserted
at the head -end antenna terminals.

ALIGNMENT OP UHF TUNERS, RUX-Olk AND RUX-015

GENERAL:
The tuner alignment procedure entails the ad-

justment of the oscillator a. well as the r -f cir-
cuits, using the sweep method. After alignment
of the UHF tuner unit, it should be connected to
the VHF tuner and, in effect, be i-f aligned
seconding to the 44 me channel alignment procedure
found above.

OSCILLATOR ALIGNMENT

Notes: -

1. In some cases, tuner may be aligned while
mounted and wired into chassis. In case. where
tuner adjustments are not accessible due to mount-
ing scheme, dismount tuner, extend power leads
(not coax line) and adequately ground UHF tuner
to main chassis. Set VHF channel selector to UHF
position.

2. Connect oscilloscope through 10,000 ohms to
Test Point I (VHF Tuner).

3. Connect sweep and marker generator through
300 -ohm pad or other network or balancing device
specified or supplied by sweep generator manufac-
turer to antenna input terminals of UHF tuner.
Make sure that marker generator Is loosely coupled
to maintain a "flat"input impedance characteristic.

4. Connect negative 3 -volt bias to AOC input
lead of VHF tuner unit.

5. Set VHF Tuner I -P interference trap to 43.5
mc. This will provide a small "notch' in tthe
observed pass -band which will serve as the VHF
marker during alignment. This eliminates the
necessity of having a separate 43.5 me marker sig-
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29 5A3

DE tali'

41111161
100000080*
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FIGURE 15. UHF DIAL STRINGING (USED WITH VHF TUNER RJX-082)

nal. In most cease, this trap is already rectory
pro -Net to 43.5 mc.

6. After completing alignment, re -set VHF tuner
I -F trap to I -P interference frequency,if required.
Align tuner as follow.:

Pig. 5 UHF Tuner RUX-014 AND RUX-015

FIGURE 6.

SCHEMATIC DIAGRAM FOR UHF TUNENS, NOT-ol4 A Nux-015
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FIGURE 12. TEST POINT DIAGRAM
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FIGURE 14. "REAR" UHY DIAL STRING/NG(USED WITH VHF TUNER Ha -085)
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173/8
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Iloww1=1

START STRINGING WITH LARGE UHF
FULLY FULLY COUNTER CLOCKWISE AS
SHOWN, 5 WITH SMALL PULLEY TAB
LOCATED AT 5330 O'CLOCK ;VIEWED
FROM FRONT OF TUNER)

SHAFT
PULLEY
TAB

GOES OVER

TO STEP
AND'D"

AROUND
HITCH

FIGURE 15. "FRUIT" UHF DIAL STRING/NO (USED WITH VHF TUNEE RJX-083)

Oscillator AlignmentProcedurs;

1, Set UN? marker and sweep generators to 460
megacycles. RotateDEP tuner shaft fully counter-
clockwise. Adjust oscillator screw C11,Figure15,
to make 460 me marker coincide with "notch".
2. Set generators to 910 megacycles and rotate

UN tuner shaft fully clockwise. Adjust oscillator
end inductor Le, Fig. 5, with a plastic crochet
needle, to make 910 mc marker coincide with"notch:

3. Repeat 1 and 2 above until marker and "notch"
coincidence is achieved on both ends of band.

R -F ALIGNMSIPT PROCED0R6

1. Set UHF marker and sweep generators to 530
mc. Rotate UHF tuner shaft until 530 ow marker
coincides with "notch". Retune eeeep slightly, if
necessary, to locate marker and notch at canter of
scope sweep.

2. Short feed -through capacitors C7 and 18, see
imigure7, together, but not to ground.

3. Disconnect coaxial cable at VHF tuner andcon-
nect a 33 ohm resistor between the cable inner
conductor and shield. Connect input of audio ampli-
fier across the 33 -ohm resistor and feed output of
amplifier to scope. The gain of amplifier should
be sufficient to allow setting of over-all ampli-
fier and scope gain, at 60 cycles, to .1 volt
peak to peak for 2 inches deflection. Set sweep
generator output level to provide approximately a

2 inch response curve.
4. With sweep still set at 530 en, adjust C3 and

06, gee Fig. 7, to provide symmetrical response on
either side of the marker as shown in Figure 8.

5. Remove short from across C7 and C8. Remove
33-0am resistor, amplifier and connect coax cable
to VHF tuner. Connect /SCOW through 10,000-0311111W-
eistor to Test Point I of VHF tuner.
6. Set sweep and marker generators to 880 mc.

Rotate EIHP tuner shaft so that marker fall. into
"notch". Retune sweep slightly, if necessary, to
center response curve un scope sweep.

7. Short feed -through capacitor@ 07 & C8 Weather
but not to ground. Disconnect coax cable free VHF
tuner and connect 33 -ohm resistor, amplifier and
oscilloscope as above.

8. Adjust R -F and Mixer end inductors(Le)to give
symmetrical response on either side of the marker
as shown in Figure 8.

An Editorial Service of CALDWELL-CLEMENTS  480 Lexington Avenue, New York 17, N. Y.  Plaza 9-7880

C3
ANT. R -F
TRIMMER

C6
MIXER R F ;.R.SFAL
TRIMMER

ANTENNA 5011 6.5V
TERMINALS I-FOUTP FROM
ON BALUN JACK RECEIVER

FEED Lou rEit Tan

FIG. 7. TOP ADJUSTMENTS OF UHP TUNER

9. Remove short across C7 and Ch. Repeat steps
1 through 8 under 11-F Alignment" until syseetrical
response is obtained at both 530 mc and 880 me.

FIG. 8

UHF R RIESPENSE
CURVE

10. Sweep across entire band and observe Dani-
el's', curve. Allowable minor deviations in tilt or
gain may occur, but be sure to check for abnormally
low gain points within the tuning range. This is
usually caused by insufficient oscillator injection
and may be checked by measuring than crystal current.
To do so, short C7 and C8 together, but not to
ground,and connect a 0-5 ma meter across the output
coaxial cable. The crystal. currentmayread between
.65 ma end 3.0 ma under normal conditions. If the
crystal current readings are outside these limits,
adjust the position of the oscillator injection0loop with respect to the crystal clip terminal.



PRODUCTION CHANGES
Listed below are changes' occurring during production of the

"S" chasm. Component value changes, not listed herein or on
the accompanying schematic diagrams, may be disregarded
provided the recommended values indicated are adhered to
when making replacements.

I. PICTURE TUBE: In some receivers, a 2IBAP4 tube was sub-
stituted for  21ALP4-A. The 2IBAP4 does not require
an ion trap. Either type may be used as a replacement.

Q. HORIZONTAL AFC Mire.: Ratty receivers used 646(triode)

as the horizontal phase detector, the other Lt 6U8
(pentode) Nerving as the 4.5 me amplifier. Mid -Production
and "late" receivers use  dual selenium diode as the phase
detector and  CAME for the 4.5 me amplifier. Early pro-
duction circuits are shown in figure 31. Also, late production
receiver. inmrporate a horizontal hold potentiometer in
addition to the stabilizer coil. Adjustment access to the
coil is through the hollow shaft of the horizontal hold
potentiometer.

3. VERTICAL BLANKING: In early production receivers, the
vertical blanking pulse is derived from the grid of the
vertical output stage as shown in figure 33. Middle and late
production receivers use the circuit shown in the main
chassis schematic diagram, although with minor component
value changes. Recommended values for replacement are
shown in the schematic diagram.

4. AOC CHANGE: RI67 in early receivers is 2.2 megohms. This
was changed later to two parallel connected 3.3 rnegohm
resistors to improve the signal-to-noise ratio. If overload
is experienced in strong signal one of these resistors
may be clipped out.

S. VERTICAL DECIMATOR CAPACITOR: Early vertical pulse
shaping network consist. of two parallel capacitors C207
and C21 I. totaling 037 mf. These are replaced by  single
unit, Cat. ERCW3238, .036 mf. ceramic, temperature
compensated.

6. SWEEP COMPONENTS: The deflection yoke and both sweep
output transformers were changed in midproduction.
"Early" and "late" components cannot be interchanged
unless all three units are changed simultaneously. The
catalog number. for these items appear on  label affixed
to the sweep cage and in the accompanying parts list.

7. VERTICAL HOLD RANGE In some receivers,  120.000 ohm
resistor is added in series with the vertical hold potenti.
mmeter to center the range. When changing 6BL7 tubes, it

ay be necessary to remove this resistor.
13. VALUE CHANGE OF C147: This capacitor was changed from

5000 mmf to 10,000 mmf, Cat. ORCW-3186 to prevent
tendency toward picture ringing.

9. POWER SUPPLY: R402 was removed in mid -production. Thu
resistor, used in early receivers only, could be damaged if
set is operated with audio output tube removed.

10. tJ CHANGE In late receiver., the position of CI55. 800 mmf,
M changed from the bottom to the top lead of TIM as
shown in the chassis schematic diagram. This prevents
bleeding off of AGC voltage, in the event of minute leakage
between windings.

II. NISCHLANEOUE VALUE R2I7 may be 12000.
15,000 or 22.000 ohms. R2I3 may be 1000 ohms or 820
ohms. R265 may be 12.000, 15.000 or two parallel 27,000
ohm resistors. R180 may be 15.000 ohms in aeries with pix
tube pin /2 or. either 33,000 or 180,000 ohms between picture
tube pin /2 end ground.
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GENERAL INFORMATION

The new General Electric "T" Line of receivers
are available for straight VHF reception (Channel
2-13), as yell as for VHF -UHF reception (Channels

2-d3).

The chassis used in the "T" series receivers is
completely new mechanically using a single printed
circuit board and a new picture tube of blown -

glass construction which is strong and lightweight
The high voltage anode is connected to a base pin
of the picture tube. The greatly improved electro-
static focus retains good focus under vary-
ing conditions such as changes in power line volt-
age thus eliminating the need for adjustment of
the focus in this receiver. "Spot blooming" and
"snow" interference are reduced in fringe areas.

Features of these receivers include top tuning,
a "local distant" range switch to accomodate all
signal strengths, extreme portability due to light-
ness (lees than 13 lbs.) and "Travelized" aluminum
cabinet with chrome carrying handle. The speaker
uses a moisture -proof aluminum voice coil. The 45
MC I -F and oscillator shielding prevents this re-
ceiver from interfering with other TV receivers.

The tuners incorporated in the "T" series of
receivers are of the pentode type (use a pentode
R -F stage). The RIX-0d4 being the 12 position
tuner for VHF only, and the RIX-O35, 13 position
tuner along with RUE -013 for UHF -VHF reception.

The front molding and picture window are made
from polystryene and caution should be used when
cleaning it. Use only a mild solution of soap and
water and wipe clean with a soft dry cloth. Clean-
ing agents sometimes contain harmful chemicals
that will damage the plastic and should be avoided.

Service of the plated circuit board may be made
without removal of the board from the main chassis.
Leads should be clipped from the defective parts
and new parts soldered to the existing leads.
Where lead length is short, the part may be cut in
half and then the remaining ends broken away from
the leads to give extra length. The use of a small
soldering iron (not exceeding 50 watts) is recom-
mended as the plating may be affected by excessive
heat.

FATIONAL
UENCIES:

Picture I -F Carrier
Sound I -F Carrier
Intercarrier Sound Take -Off

45.75 MC
41.25 MC
4.5 MC
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NOTES:
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4. ALL CAPACITANCES ARE IN MMED AND ALL
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NOTES:

I. ALL VOLTAGES MEASURED WITH A VACUUM
TUBE VOLTMETER TO CHASSIS GROUND.

2. SUPPLY VOLTAGE 117 VOLTS 60 CYCLE AC.

3. ALL VOLTAGES ARE DC + POSITIVE UNLESS
OTHERWISE INDICATED.

4. ALL CAPACITANCES ARE IN MMFD AND ALL
RESISTANCES ARE IN OHMS UNLESS
OTHERWISE INDICATED.

5.  INDICATES MULTIPLE SECTION CAPACITOR.

VHF

6. I2AX4GTA ON SETS 2005A,13,E, ONLY.
19AU4GT ON SETS 2005C,D,F, ONLY.

7 IS T105- A,B,E, CHASSIS.
T105A -C,D,F, CHASSIS.

B. SETS 2005 A,E,450HMS. SET 20058 -40 OHMS.
SETS 2005 C,F, -350HMS. SET 20050-30 OHMS.

9a MAY BE 390001 SOME SET3,*NEN REPLACING
USE 680 UUF.
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Fig. 1. Tube and Alignment Locations for 2005 Chassis

GENERAL ALIGNMENT INSTRUCTIONS

1. To nullify AGC, connect negative terminal of 3 volt battery to point E and positive terminal to chassis.

2. Couple generator to input test points through 1000 mmf. capacitor_

3. A detector circuit (Fig. 6) is required to couple the scope to the output test points is alignment
steps 1 and 2. The detector in the receiver functions for steps 3 and 4.

4. Disable oscillator section of mixer/oscillator tube (5AT8 In tuner) by replacing with a 5AT8 tube
with pin 1 removed, or disconnect antenna from set and short antenna input.

5. Set signal generator to IF frequency band.

6. Adjust marker frequencies to 42.75 and 45.75 MC to establish band width of desired curve (Fig. 9 ).

7. It is necessary that all interconnecting leads be as short as possible.

I.F. ALIGNMENT

GENERATOR - MARKER
CONNECTIONS

SCOPE
CONNECTION ADJUSTMENTS

1. Grid test point on mixer
See Figs. 3 or 5

Through Det. Ckt. to "A" Mixer plate coil and L-103 for curve
(Fig. 8).

2. 1st I. F. grid. Through Del. Ckt. to "B" T-IO2 for curve in Fig. 8

3. 2nd I. F. grid. T-103 for curve in Fig. 8

4. Mixer grid test point. Refine adjustments on coils above for
curve in Fig. 9.

5. Remove battery from AGC line and re-establish oscillator circuit in tuner.

GENERAL ALIGNMENT INSTRUCTIONS

I. Couple generator to set at point "C" through 1000 mmf capacitor.
2. For step 1 couple scope to set through detector circuit of Fig. 7.
3. Set contrast control to maximum clockwise, volume control to 1/2 maximum clockwise, and buzz
control 90 degrees from clockwise stop.
4. Keep generator output below level where limiting occurs except as shown in chart.
5. Coil slug adjustments are indicated as from the underside of chassis. Slug adjustment into coil is
counterclockwise. Slug adjustment out of coil is clockwise.

SOUND ALIGNMENT

GENERATOR FREQ
SCOPE

CONNECTION ADJUSTMENTS

1. 4.5 mc/30%400cps AM
modulation

Detector ckt Point "D". L-106 primary slug completely out of
coil. L-106 secondary slug completely
out of coil. L-106 primary slug into coil
for minimum scope indication.

2. 4.5 mc/7.5 kc. devla-
tion FM

Across secondary of audio
output transformer.

L-102 slug out of coil and then in for
maximum scope indication. L-101 slug
into coil for maximum indication. L-106
secondary slug into coil for maximum
indication.

3. Increase output level
above limiting -4.5
me/30% 400 cps AM

Across secondary of audio
output transformer.

Buzz control for minimum scope indi-
cation.

4. Output level above
limiting. 4.5 mc/7.5
kc. deviation FM

Across secondary of audio
output transformer.

L-102 slug in for maximum scope indi-
cation. Refine adjusjpents for L-101,
L-102, and L-106 for maximum scope in-
dication.

1000 MAW 507AMF

50 I MEG
560

3300

TO VERTICAL
INPUT SCOPE

Fig. 6. IF Detector Ckt.

Fig. 7. FM Detector Ckt.
50 M F 3300

IN 60
I MEG

TO VERTICAL
INPUT SCOPE

Fig. 8. Individual Response Curve

42 75 MC
45.75 MC

2DES

APPROX 80%

INDIVIDUAL RESPONSE CURVE

Fig. 9. Overall Response Curve

4275 MC

APPROX 50:

45 75 MC

60B

OVERALL RESPONSE CURVE
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HOE MICROMICROFARAOS UNLESS OTHERWISE NOTED.

2. ALL RESISTANCES ARE GIVEN IN OHMS; K-1,000, M-1,000,000.
3 ARROWS ON POTENTIOMETERS INDICATE CLOCKWISE ROTATION.
4------ ASSEMBLY.
5 SHIELD (SASHED LINE AROUND V -NUMBER INDICATES EXTERNAL TUNE SHIELD

6 2 204 TUNER OUTPUT CABLE No 33110 USED ON 310 -21 CHASSIS ONLY; No 33111 ON 'V MODELS ONLY.

7 C214 - 82 MMF, WITH TUNER No 9857.; - 68 IAMF WITH TUNER No 9858-

3 3 5

V201 V20

4 4 4

5701
6 AL5

HORIZONTAL
PHASE

DETECTOR

c.O01Vr=
2

35V PP 49402

6701
10011

II 702
KOK

1.701
140612., .0039
FREO. sj:

16705

I 704
8.2 1(

4706
2

V702
6SN7GT

HORIZONTAL
OSCILLATOR

/V\
19.5 V. PP HOR1Z

03
6V7B06GT

HORIZONTAL OUTPUT

V704
6AX4 GT
DAMPER

C703
.0047

.2 V. PP

fR 703
4.7M

C705

5

R 706
82 K 35V PP 90812 75 V. PP

3

.-C704
047

6

4

10706
'1.470

R 707\
I.5 K

0708
1006

10.5 V PPIIORI

1DEN rir I CATION

Choesio 006-21 Mused in Models 21121755, 21151765, 2111775, 2144143, 21131114, 219115, 211.12055, 2114354
213350, 211.359.

Chanel* 107-1? Is mod in Models 16.41111. 75142, TW 111

Cl...!. 108-21 ueed 10 Modals 21M1113P. 215114P, 21B1115P, 214057., 211535SP. 21 P359P.

Cl...!. )09-21 I. seed In Models 2161116, 21M1117, 2115144, 21-189, 2111360, 216060. 315361, 21E462.

Choosio 310-21 loused In Model. 215190. 2IM190. 2115191, 21 P192.

PRODUCTION VARIATIONS

A. B. Sorel I. Tuner. III valm of I. 211 is used with pontode thee, Value is .eased 2.1K with
comae ond Wave Moms. 16SVolth B. terminal for IF ..7500of tuner is mod only with cacode and
AU Wave aver.. Poolodo tun.. RI section Is .applied from common Bo terminal by internal conmetion
to *155 volt Mad tarrialoal.

B. Audio AmpUfler, Sets produtml polo. te SoIa1 1.005550 did not ham Cleland 0107 we , Del instrad 11
.0047. U additional mend vaunt. I. '''''' d change CIO? to .0047 and add C109. Also oe Item D.

C. Video Detector Load Circuit, Before Serial 3577204 0213 and R214 wore rrrrrrr d Devalue on pontode
tuner model.. Coated. them models had 0213 111. 1214 3.96. Chang. to valum on ochermtic .h.n
oddly ACC circuit.

D. Audio I. F. Coln. Follarind Serial 3577201, L205 was changed from 1110s h to 100u h to 'Maim rrrrr d
audio I. F. gain at Imo input Mimi to the receiver.

Changed ahoy serial 1577201. Chock for mauve of 8401. 1464, 8406, 11407, 0402, C400
and 0404 on U AGCeervic problome. When adding ACC control to pentode never models remove 4.7 meg
tool.. from I. F. AGC boo to chassis Brood. On coscode tuner models and all wave models. remove
2,2 nem .1 tor from R. F. AGC bus to eh 00000 /tom& Sim Item C above.

T. TIrot Sync Serra., On sot prior to SrIni 15614442, 0502 woo 3206, Change to 2.2 meg for Im-
proved sync Mobility on strong eignal.

C. hem rotor Network A ..all quantity.' recivers were produced with intagrator competed.' ..parade
comporients. They mod not be roplacod with 9695 mtwork unless defective du. to normal failure.

.005

4M.7

; R 709
.5.6K

CAP

41710
4706

R7II
221

0709

C710
.047

0711
- 47

V705
I X 2 B

X.V.RECTIFIER

5

CAP

0612
120

R 101 I

RED

SRN

C712
.1

1714
15

2701

4

61301
3OZ

1

L601
VERT
MEL

I RED C713 6715
7 IK

13

RORIE L702 of FL

V 302

PICTURE TUBE

harjaimiziLijaimliggian Chock vslu of 06011 for .001 mid Mi. if 'att.. Uoss se evident.

K. Linearith Following Serial 5614642 a.01 mid capacity we. added in parallel to 0609 and C6I1
W 0610 tem changed from 1006 to 6116 for additional adjuttrnoot rrrrr on the vertical linearity centr.l.
In fonts , 1610 le par/dialed with 11613 1001( rsoietor.

L. Fon. C.otrol 0304 Add.d oo chaesis produced otter 1.511111111. Prior to addltim of ltils control
termiaal 6 of the pica. tube eocket was grounded. Focus may be improved on mods!. Maowi dm form
control by conamcting pin 6 to Bs or DV boo. Method of chassis ground.

M. Power Tvasolorm24: Following mm1410514623 a power tromformer wide.. additIonol 130V primary
bop tromeed. This tap Is to bom.d in reas where ...sive line voltage Is oecomstored. ThIa .111
adqate0075040n001 protection gale. 01Lc1v0volinge aadmmposoate for ewe, prohlent thy balm
voltage..

N. 5548 Voltage Reed/ler, Some models having Chamis 106-21 mod 304-21 me a 115302 high missile
rondffer Mho, All of the otlestr components In the Molt voltage circuit and tiorisootal deflmUon circuit are
ao ledicatad oa tho chassis schematic and port. Lot.

Chassis 306-21: Models 21151.755,

2181765, 21P177S, 21M183, 218184,
2111185, 21112055, 21M357, 21/958,

21/959
Chassis 307-17: Models 7M181,
7B182, 7d181
Chassis 308-21: Models 21M183P,
218184P, 218185P, 21M357, 218358P,

21P359P
Chassis 309-21: Models 2114186,
21M187, 2115188, 21-189, 21W360,

21/4360, 218361, 21P362

Chassis 310-21: Models 21121190,
2114190, 218191, 21P192

HOFFMAN
Chassis 306-21,
307-17, 308-21,
309-21, 310-21

Technician

CIRCUIT DIGEST
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TUNER IDENTIFICATION AND SERVICE VOLTAGE CHART
HOFFMAN

Chassis 306.21,
307-17, 308-21,
309-21, 310-21

CIRCUIT DIGEST

IRON CORE
CHANNELS 2 THOU 6

300 OHM UHF
INPUT

ANTENNA
100 ON.

400 V

TUNES AND CHASSIS CROSS SINCE LOT IT PART STOCK NO.

DESCRIPT33N DESIGNATION 304.11 307.17 3011-21 30441 010.21 VHF UHF STRUM

Caecode No Sans 9839 9037 Typo "B"

Peatode "V' 9803 91119 .-....
31a51e Deere

Peato4o

Stop Type
AU Ewe

Ceetleuose
All Wave

9438

AU above lepers pew 4114C L F. output

91130 9453 TB Typo ..TW'

911511 91138 U

60Z7

C6

=471p

6
RS

{I'

6U8

2

us t
xez

T.

104

013
meg

rf

Ifs

dna,
"tem

CORI?.

1411

IIS
rt.

sr

04 1

02

Figure 9 SCHEMATIC DIAGRAM FOR TUNER 9858

.-revr-
L 5 L6

I - TO--
I

118

ICS
tem 0173/ea CLOS

CS

04
82

100
15CS 4074

3 4

11 11
07 C/4 CO

ACC
6. It MI

92
2111

H
(9

Crl

It CATS

Lp

rat

3
3200

C 1 1

470

L

1./4

OVTPVT
RI' ,
83K

05

L7
10

AOC
6.3V AC
.6143 - 133V
240 - 260V

RS rum TLIMML
pK -

CON

71® 4IMC L I*
= 9' TC/TILIT

Figure 10 SCHEMATIC DIAGRAM FOR TUNERS 9850 & 9855

Figure 8 SCHEMATIC DIAGRAM FOR TUNER 9839

$04

Cr

C
005 .40

9E0
RU
IS It

V

CORIUM 0-3

Figure 11 SCHEMATIC DIAGRAM FOR TUNER 9838

R. F. AMP
6BC5

Iron Cores
Channel 2 to

LB

LS

6BC5 6AT8

C28

" I -8D°

6.3 V. nc

C2l

CIO

44,4 T
aB

RS

Bus
2201f

10/

MIXER-OSC.
6AT8

6

.318

12

a 9K
10

COI
pR

TaN N 6 5 T 38

"

noo

oA 11

NOTES:

1. All capacitor in MMFD.
2, A and B are VHF coil board..

Figure 12

L

L20

RIB 68pT
3.9K -L

4IMC I. F.
Output

SCHEMATIC DIAGRAM FOR TUNERS 9829 & 9843

L302 4. 5MC

L204 44 MC

12AU7

6C4C0 tCp,6 SYNC. SEP6.A0L5

L101

O
PH. DET2SC.
HORIZ.VERT.AMP

6A.513.. 0
L203 45. 4MC 3rd I. F. & DET.
47.25 TRAP -.4

L102 RATIO DET. 6CB6
2nd I. F.

L202 43.
41.25 TRAP

6CB6
1., I. F.

L201 43MC-r------"

0

6/0:6
AUDIO AMP,

06K6GT
AUDIO
OUTPUT

L9  45MC

0 0
TUNER

05
VERT.
OUT.

6AU6 AUDIO I.F.

0 6AL5 RATIO DEL

0
6SN7GT
HORIZ.

OSC.

(i)

6 BQO GT0 °,AX4GT
DAMPER

O
1B3GT

H. V. RECT.

O5U4GA or

Figure 18 BACK VIEW OF CHASSIS 307

5U4GB

TUBE
NO,

TUBE
T Y PE FUNCTION

PLATE
PIN VOLTS

CATHODE
PIN VOLTS

GRID
PIN VOLTS

SCREEN
PIN VOLTS

V101 6AU6 Sourid I. F. 5 120 7 1, 1 1 0 0 125

V102 r,AL5 Ratio Det. 7 0 I 13
2 15 5 27

V103 6AV6 Audio Amp. 7 77 2 0 I .0.7

V104 6KoGT Audio Output 3 185 8 8.3 5 0 4 107

V201 6CB6 1st Piz. I. F. 5 148 2 0.4 I 0.2 is 153

V202 6C R6 2nd Piz. 1. F. 5 146 2 0.4 1 0.2 6 153

V203A 1/2 eAS8 3rd Piz. 1.F. 9 146 3 1.5 2 0 I 147

V203/3 1/2 6AS8 Video Dot. 6 -5 8 0

V301 6CB6 Video Amp. 5 138 7 1.0 I 0 6 135

V501A 1/2 IZAU7 let Sync Sep 6 34 8 0 7 .19

V501B 1/2 12AU7 2nd Sync Sep. 1 115 ) 34 2 34

7/601 6C4 Vert. 08C. 1 147 7 0 6 -27

V602 6A05 Vert. Output 5 160 2 0 I -8 6 170

V701 6AL5 Hot. Ph. Det. 7 -10 1 0
2 0 5 9.5

V702 oSN7GT Hor. O.c. 2 141 3 7 1 -0,2
5 96 6 7 4 -7. 8

V703 oBC1GT Hor. Output Cap 8 0 5 .28 4 154

V704 6W4GT Damper 5 166 3 430

Do not measure - High amplitude pike of D. C. may damage meter. D. C. value will be
about same as boost voltage. Boost voltage at pin 8I of horizontal output transformer about
400 volts.

Voltages taken with VTVM meter on 309-21 chai operating  follower A. C. line voltage 117
volts, receiver tuned to station with normal setting of all control., negative S volts developed at
plate of video detector by signal received. AU voltage are positive D. C. unless otherwi
indicated.

These readings are prepared as a service reference and should not be considered a minimum
or maximum specifications for the operation of thee chasi. Variations within limits will be
noted, due to operating conditions and the normal allowable tolerance in component values.
Differences in .weep circuit voltage will also be found on 17 inch chassis,

(c))11

1. ITIC
D110

0.. 0
Lao i Doc 1101':+7:1:  10 rr".

0 0
t.1.. :. r  PE LL0 0  . sapasti.0 :r. ':i'. M!..'11CC TO

. U4111
tece  0

C
ULM T OTC GT

1001S. OUT.

0 .41T 0
Figure 19 TOP VIEW OF CHASSIS 306 6 3013

SCREW HOLE

GUIDE
HOLE

I. F. OUTPUT

L-9

C-7

0 0C
(:). CRYSTAL SOCKET TEST POINT

L-1

0
41
00

0 0

0
:.:2611 0:11.7

NOWT. i 1111.

0 7.t'f.a, DC I °
1.2..I  
ie. .10 PT'

z,!
l L. T. OTT

1./iO4 TIM

Figure 20 INSIDE VIEW OF CHASSIS 309 & 310

Figure 11

TOP VIEW OF TUNERS 9850 1 9855

),0

=04
nip" 14 TOP VIEW OF TUNERS 9829 6 9843

TEST POINT

L-14

0 02D

C-1

MIXER GRID

C-

I.F. OUTPUT

C-6

3

7 D
71 C

B

7 A
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TECHNICIAN
CIRCUIT DIGEST

TOP
VIEW

6.3V

O
LIO

O
OUTPUT
I F

6111R8

AGC C3

C7

C5

T. P.

O
+135

ANT

C) L6
I F TRAP

A -r

TUNER 9905

HOFFMAN
Chassis 321, 322

L I L2 L3 L4
I maw 6BC 5

20 3o - -F - - - --50- 6o-7
Lfl C3

L I

La

CI

C2
47

11777.-4-41

fiK

R2
4.7K

CIS

6 BC5

800 3

'6FIT

L.
6 C22

1000
/C5 C 73-3 .5-3 R5

6.8
11F CI3

L II

6BR8

4 5 4

C16
800

C17
800

6BR8

C

9

T.

R6
220K

L12

1000

10K

C2
68

R1:11

C8
0.5

LIO

C2I
470

-1
L5

FINE
..4 I

TUN G

LCIi_

C11

15
O

104

9

4.7 K

o- o
ANTENNA AGC 6.3V +I35V IF OUTPUT

Z 201 (No.9905 -VHF) PENTODE.. (orssis 321).
Z202(No.9906-VHF)7 CASCO DE. ( CHASSIS 322).
Z203(No.9884-VHF- UHF). (caAssis 321 U a322 U)

0T1 3

Chassis 321(U): Models K1081(U), B1081(U),
81091(U), M1091(U), MIIII(U), B1111(U), WIII1(U),
M3061(U), 8306I(U), W3061(U), SP3061(U),
1.43101(U), B3101(U), W3101(U), P3101(U) Chassis
322: Models 541121(U), W1121(U), B1121(U),
P1121(U), M3071(U), W307l(U), 133071(U),
P3071(U), P3091(U), M3114(U),
W3114(U), B3114(U), P3114(U)

il.861uSeo Rim TUNER 9860. 6Au6
N'°'12.780./SED warp TUNER 990111!"..0

0
UHF

CRYSTAL CLIP

300 OHM ANT.
INPUT

T.V.TUNER
,

Zit
COIL

ML.

VOLTAGES AND WAVEFORMS

O) WAVEFORMS AND SOCA,' PIN VOLTAGES
MEASURED WITH RECEIVER OPERATING
UNDER AVERAGE SIGNAL CONDITION InT11
CONTROLS ADJUSTED 700 NORMAL
SETTING.

DISOCRET PIN VOLTAGES MEASuREO =TN A

C)VOLTACES 2 20%0F 1103SESH00N ARE
NORMAL.

(1)1.ASUREMENTS WERE MADE WM REFER.
ENCE TO 94204.100 NDARE POSITIVE
UNLESS OTHERWISE INDICATED.

SCHEMATIC DIAGRAM FOR HOFFMAN MARK 10
CHASSIS 321, 32IU, 322, 322U

31101

SWITCH
ON 8110

CIRCUIT
DIGEST

51

27 v AC
NOT.  2600.

G..

7

AGO

LOO

gr
13. RODS

4/0

R401 433 0404 T[ .22
I6.2. A 412

8402
TOK

43004. 42 0V.

V 801

POWER RECTIFIER

T60111 5 U4 GI3 .12002

6-1LT

CSC.
.3031,

RIOT

d°13000)

2000
NS%

C602
100 Ili

 185V.

.62°L.

R202 1310

475 0203
23

I 2111USED WITH TUNER 99051.
R102 .{22KIUSED WITH TUNER 9640

5.511W520 WITH TUNER 91106/..

45 MC

70,
47

a.1oi

8104 rt
6.8.

115V

 1650

0102
4700
RI

I 15003

L

SIDJ
700

R10

vlot
6 AL 5

RATIO DOT.

 -vo
043 0

C-40 07-Cr

sorrow v.Kw
=T101 180

DRUM SEGMENT

L4
1

L5

41
CT -
5-3

eN?:,
tiw

-0-

N  591-01
I 2

12V I 1
521

V

C

5ME

AGC

6.3V
I33V

'U 2 30V

V103

6AV 6
AUDIO AMPLIFIER

C 107
4700

C1011
,1,1D,LoUlAted

114:31

50

11109

1311

03K)am

4700 .1 8111

11804 Cato104m1
1r ION10,

CgNIK;

242
6 CI36

INCTuRE 1
'4 6 U 8
3,0 PICTURE LE

L6

R9

C II
.5-3

1

L7

8 9 10

6AT8 ,3 ld00
6

L9

47

220K

L8

016 C12

4

11 4---)
RKj 1 1686C2 41 MC

47K IF OUTPUT

FINE
TUNE

R7
3.9K

8. 3
R9
OK

C27
170

I. ALL CAPACITORS IN MMFD.
2 FEED THRU CAPACITORS 800MMFD.
3. RESISTORS 1/2 WAIT

TUNER 9906
V104

6K6 GT
AUDIO OUTPUT

1111
2200

CHI
110 ,' .0047

14700110 sc..0

--- .0

0310
IR

1/
h 6

1773
U 8 4

VIDEO SET

° 0

C.

.74

R204
470 r

145V

CE03 ER. 0e04
 OW .10,67

L cAPPCITIES IWO= AS DECIMAL FRACTIONS ARE pecRoFARos AND 3444
104110INCROIMIA6 UNLESS OTHERWISE IPTTE0

2 ALL RESISTANCES ARE WEN NI OWNS. 1w00. MT 1,000.000.
3 ARROWS OA POTERTNNIET21.2 WINGATE CLOCKWISE POTATION
4.-  - - MISENEILY

SHIELD (GASHED LINE AROu= V NUAIREN INDICATES ------ . TUNE SHIELD.)

 N. RESISTORS a CAPACITORS WITH VALUE INDICATED IN PARENTHESIS- USED ON 31002L3 322  322U ONLY.
ENCIRCLED LETTERS ARE POWERED TO IN ALIGNMENT INFORMATION.

{.PILOT LIGHT 1801 USED ON SOME MODELS.
LTERNATE PART 54.9906.

O 4LTCRNATE PART NA 992 2

`7?

001--.

NO 1.

C 20.4
470

Ilda2

SSOI
SWITCH
ON 8301

4323
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= 0401 70
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EONS
470 L 204

le

149V.

4 5
114z.-
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C404

= 4.7

C403., 1,7g

-76

430
12 BY 7

VIDEO AYr

3900a

3,9

14.2%!

PION

3502
.0022

0 503

09016
Y.12AU7

10 SYNC SMARM

220 -se4,

1501 2261
R50

ROOK

wok

A504
330 K

64.5

470K
5503

6.Y27PY
11012.

070
6AL5

1400411ONTAL
PI.SE

DETECTOR

11=r
NOIN

45015
'412AU7

241 SYNC. SEPARATOR
2600

A SOT
2.2

194v

64.3

=1.002

-2001

1 Ov

9.7 v pp.
001112 NOR12.

R701
000

R702
1027

110012.
30080(\/-\

L704

C 0. BK

R704 2

0--11--
0703
.0047

N703

65

R30R30
1.0

1130914,

j1215v.pp
vERT.

R SO{
2.26 2601
8601 8602 .R605

22K 6.20 SOK

0402 =C803
I

10022 0047

LI._
1.601
.0041

11510

6
V702CG7

HORIZONTAL
OSCILLATOR 4,1,41..

IP 707
820

3

0707
70
0.513 cp.,

.001

1.041

8604
4.

clog
470

20vPp.
VERT

v 1

6C60G 7
VERTICAL OSCILLATOR

111106
ION

1256

0703
6 CU6 GT
1ZONTAL OUTPUT

-320

0302
102.
J

1900
 145V

7

c 3
.00071

6 4,5
II

11301-1
500

CONTRAST!

1.502

CS04

4/

1 0103
4700

LS NH

L 303

4 70 30.3

MORITZ.

4.76

v602
61716 GT

VERTICAL OUTPUT

16;Z:IA(
vERT.

23.0

RIZ 32V  w
11011i1.

C ;10
. 001

e -3112
. 1

5.4K

R612
c10177. 470

SOUP

4 9 4CI°
2510 RED YEL

4 260V.

VENT. LIN.

0106
60X4 GT

DAIRPER

 260V

1B3 GT
H.v.RECTIFIER

w1DTH

C612

 211014

C611
.047

C305

BRIGHTNESS
SOS

1500

06

YEL

!1C-2.; 2301
400.

R616
220

cAP

5000.

11703

47o

V 302

21A 0,2 A
OR

24 D P 4A

Pi CTURE TUNE

An Editorial Service of CALDWELL-CLEMENTS,  480 Lexington Avenue, New York 17, N. Y. PLaza 9-7880



TECHNICIAN
CIRCUIT DIGEST

TO

UHF ANT.
300 OHM

0

HOFFMAN
Chassis 326
(Featherlite)

Z 201 (No. 9923 UHF -VHF)

Z 202(No. 9926- VHF) NEUTRODE
NOTE
USE SERIES N NE
CONVERSION STRIUPS

TUNER'

1
MINER1 KATE
4.L75 Mc.

VOLTAGES AND WAVEFORMS

01 roteSTRITRM rIfi;UT:I'cl.vedgfes
UNDER /MIRAGE SIGNAL CONDITION WITH
CONTROLS ADJUSTED POW NORMAL SETTING.

D) SEG/LET MN VOLTAGES IKASUREDIVITN
11-T .V.M

c)vOLTAGES 20%or THost snows MU
NORMAL.

21) MEASUREMENTS NEAL MACE _REF_-
!..1!211"AROUND Aso M[

2.19J2501 150.16
111

PUS ISLE RENSTON

FILTER GO- ODE SOURCE

11611560.

150V
.51a. 25112

- CSOI .-1=' 0
ROOMED. 250 1110.ISO, AL 150V Ai.
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20 WATT 5

5301 0202
0430 yroe 0205 0505 0601 0204 vzos v201

2 T j 2 2 2 f 5 5 5 4 FIL C 3

Ke C214 sc.,S.,15
60101/111 KACK .00i

Kr

WON 1-
Lis:2:1 I L141

R17 LI34
6110K

ri27-1: 1
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3 4

--1 1LIS
<261
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64 - ,

6
rc 27293-

LI

e-., Rs 02

,foesmise
VHF ANT.
300 OHM

rt 0

A
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L2

RI
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11.3V

1.13SV
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00K

LI7 A

C2
3.6

2 AF4A

- -1 IlM

029
200

0

ACA.

UT

3066
NT PICTURE I. F.

203
CHORE

27,1,

`IP

IF

30V

Chassis 326: Models PT1144, PT1144U,
SG1144, 8ca44u, (144 series viol

5AN8
SOUND I.F.

0102

C I01

!MN
SOUND
TARE -
o lr

coaLrr

R101
IONA

EIP
SOT To,

SCHEMATIC DIAGRAM FOR HOFFMAN CHASSIS 326, 326U

rtr
SONNDI F.SfORMER

29

C105
2..004

RK53
22K
06

C1011
-001

v102
3DT6

SOUND DETECTOR

RIOS

Rio,
FOR

sr. O. 
200 y

C 109
0

V.03
12CU5002C5

AUDIO OUTPUT

ee C.03
ooer

 moy

YIOC
5U8

2nd PICTURE

T 201
.75Ac

Im 1 F TANSFORIMENo

C 20270
202
SO

ARCA.

GO,

.4%
_ 3iQY

2203
90

!g

iT01.

ugz

Mt TRANSFORMER

LA? C

_1

Yeit;
5U8

VIDEO DETECTOR4

"': V204

mr. .....IO 11C1E212 '01,111RULIFIER

DETECg34.411

tM

10)/A

w 0209

7 °11 T:,
, ETV °":;',7 sure

Sao

NOTE: PRIOR TO
SERIAL NO 002365.
0212 WAS 3 ROOD
AND CONNECTED AS

1 INDICATED ST THE
DOTTED LINE.-r-

1.2.0
C2I5

KAIAK
SERFS

KAIAK COIL

0200
.001

cf
5-5

UHF I.F. DRUM SEGMENT

LII

7 2 7

VHF DRUM SEGMENT
L5

07A SATO

Lor
14 Milmi

SK

R12
690

L6

T P.

95
 7 A

FLA..

.5-3

zzoN

10 II
-0-

C 201
S .001

8

1
C 00 Oc

Technician

CIRCUIT
DIGEST CD

I ALL CAPACITORS IN MMFO
2 FEED THRU CAPACITORS 1000 MMFD MIN
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NOTE =
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More Data on Reverse Side

RECEIVER AIJONMENT

vrimo I -F SYSTEM

The alignment of the I -F system involves the ad-
justment of 1 trap and 5 pass -band tank circuits.
Allow at least 15 minutes varm-up for the receiver
and test equipuent before proceeding. Follow the
usual precuaitons regarding equipment termination
and cable dress. Some tuning cores vill apparent-
ly go through two peaks. In all CeWes, the cores
should be tuned to the first peak starting from
the "out" position. Adjustment locations are in-
dicated in Figure 1.

NOM:

1. Set channel selector to channel 11. Turn
fine tuning control fully counter-clockvise. Set
contraat control fully clockwise.

2. Connect sweep generator to capacity type jig
shown in Figure 2. If General Electric sveep
equipment is used, the indlcated resistor should
be omitted.

3. Connect a 3 volt battery from Test Point II to
chassis (pbsitive battery lead to chassis).

4, Connect -45 volts between chassis and pin 5,
V111. (Positive to chassis).

5. Connect scope through 10,000 ohms to Test
Pant III. Calibrate vertical gain of scope for
.3 volts peak to peak for 2 inch deflection. When
aligning, base -line to 45 mc marker should be kept

at 2 inches. Refer to pre -peaking chart if
alignment difficulty is experierced. Alignea
follows:

A -M PRE -PEAKING FREQUENCIES

Tune for Maximum
LI36 45.0 mc
LI51 42.5 mc
L152 44.15 mc
T151 42.9 mc
T152 45.1 mc
Tune for Minimum
L150 47.25 mc

INSULATE FACIA
SHIELD WITH
MASKING TAPE
CM EOUIV.

5X S
CONV. SOLDER HOT OUTPUT

LEAD TO TUBE SHIELD

750 RESISTOR.
1/2 WATT CARSON

INOT NEEDED WITH
\ SE ST -4A)

SOLDER OR
CLIP TO CHASSIS
GROUND

K-1420

FIGURE 2. I -F SWEEP JIG

Technician
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Shop Hints
What Freezing Can Do to Mast

Servicers who install seamed -tube
antenna masts should take great
care to make sure (1) the bottom
of the mast is so positioned that it
drains freely, or (2) that the top
of the mast is so corked or stoppered

CROSS-SECTION
OF SEAMED -TUBE
ANTENNA MAST

(A) (B) (C)

HOTPOINT
Chassis "MM" line

that water cannot enter the hollow
tube.

If water can get into the hollow
tube and stays there, the mast may
be destroyed at the base or other
weakest point by the expansion
force of freezing during cold snaps
or prolonged zero weather. The ac-
companying sketch shows the re-
sults when A and B are filled with
water changing to ice, with the de-
structive results shown by C.

Quick AGC Check
A shortcut that is frequently help-

ful in troubleshooting agc-related
stages, such as the i-f strip or the
tuner, involves a meter check on
either side of the resistor in the agc
line. Readings taken on either side
of the resistor (usually 500k to 1
meg) shown in the sketch should be
very close to each other. If the read-
ing is noticeably higher (less nega-
tive) on the side of the resistor near-
est the condenser than it is on the

Check on each side of resistor shows fault.

other side, a defective tube or a de-
fect in the tube's circuit is permit-
ting too much current to be drawn,
and the agc line is being loaded.

To localize the bad tube or stage,
leave the vtvm connected to the
point along the agc line where the
high reading is obtained and substi-
tute or remove tubes in the video i-f
and tuner sections. If substitution or
removal of a tube restores the read-
ing, so that it is the same on either
side of the resistor, the fault is local-
ized. -W. A. Skowron, Wichita,
Kans.

VIDEO I4 ALIGNMENT CHART

STI7 ADMIT DESIRED NINSPONSE REMARKS

1 L150 for minimum at 4125M 472SM

47.25 mc. 4-61

2 T151 to set 42.5 mc
marker at 55%. Adjust L136 simultaneously

42511X
45.75

454 mc with L151. 41.25 mc marker
3. 7152 to set 45.75 me

marker at 45$.

556
is very critical and should
be kept between limits of
4 to 6%. Teak of curve may

4 L136 to set width of
peak region of curve.

100% -- -ssoac fall between limits of 110%
and 130% using 45 me as the
100% reference.

5 L152 & L141 for peak
region symmetry.

.-....0.

4.5 MC TRAP ALIGNMENT

1. Turn contrast control fully clockwise.
2. Connect detector network (Figure 4) to Test

Point IV and set contrast to maximum. Connect
oscilloscope to network.

3. Apply a 4.5 me AM signal through .00IMF to

Test Point III.
4. Tune the bottom core of T154 for minimum sig-

nal observed on oscilloscope.

NOT F23:

SOO TAME

TEST

TO CHASSIS
Of

RECEIVER

AUDIO I -7 ALIGNMENT

1. Tune in a television signal. This will pro-
vide a 4.5 mc signal source for audio 14
alignment. Keep the volume control turned
down unless the speaker is connected.

2. Connect tvo matched 100,000 dm resistors(in
series) between pin #2 of V108A (5T8) and
chassis.

AUDIO ALIGNMENT CHART

1564

FIGURE 4. DETECTOR NETWORK

FIGDRIC 3. RATIO IMTECTOR

TO VERTICAL

ROUT OF SCOPE

STIP CONNECT VTVM OR 20,000
(1013/VORz MITER

ADJUST METER INDICATION REMARKS

1
Between Pin #2 of
V10811 and chassis.
(fte 'Uwe 3).

1154 secondary (top) Adjust for maximum
deflection. Repeat steps 1, 2 and

3 to assure proper
bandwidth.2 T301 primary (bottom) Adjust for maximum

deflection.

3 Between Test Point V
and the center of the
two 100,000 ohm re-
sistors (Figure 3).

T301 secondary (top) Adjust for Zero
volts d -c output

RJR -086 R -F TIMER ALIGNMENT
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TECHNICIAN
CIRCUIT DIGESTS

CT CHASSIS TUNER CONNECTIONS

CMU CHASSIS TUNER CONNECTIONS

Chassis 600 series: Model/.
CTM1OAA, CHUAlalOAA, CTMAIAA,

CTAIA2AA, CHUM:142AA

MAGNAVOX
Chassis 600 series

Technician

CIRCUIT DIGEST

55

4-140V.

VIDEO IF ALIGNIWNT

Commet positive terminal of a topped 4% volt 9C.
, -14 volt to to Junction

of C213 mad 1224, and -3 volt top to j C2I2 sod 0223. Set "Fringe -Local^ switch to
local position and Co -clockwise (Si..

.

SWEEP GEN.
COUPLING

SWEEP GEN.
FIEQUENCT

MARKER GEN.
COUPLING

MARKER GEN.
FINQUENCT

CONNECT
SCOPE ADJUSTMENTS

1st IF grid
(test point TPI
es min c ssssss)

43m. Adjost
gain so crop

visible.

C
grid. (Use
test point
144461re
tiro top of
VW Toner)

47.25m ...elated.
Adios% gel. so pip
is just visible.

Aeons vid.
dot. load
1211. Piece
101 res. in
serim with
probe.

Adjust trap (top of 7202) to center pip
in sockoot. See Fig. 1. Max. attenuation
is et two core positions, use ore with
11O9 fe shoot 001.

.

43 me. Sot
goo. foutpot
for eeeeee .
2V P/p oot -
put et scam

.

Unwed ss
42.75 Se.
45.0 sc.
45.75 me.

.

Cheek for response curve similar to Flo.
2. Tune T203 for max. gain eeeeeee 42.75
me sod 45.75 me. Tune T102 (bottom slug)
to place 45.75 se sorter et 60% response.
Tbse 1201 to place 42.75 me marker et
60% of response. Recheck 47.15 me trap.

Converter grid
(wee sir. test.

mist lead fed
thrn top of VII
Tumor)

.

Loosely
ample

Some ms above .

Set VW Tuner to clear c eeeee 1 (6-13).
Tone c eeeeeeeeeeeee coil 13 for max.
gain with 45.75
e . (See Fig.
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Shop Hints
Hoy'. Oscillator Blocking

When used as a horizontal multi -
vibrator -type oscillator, the 6SN7
will sometimes show a tendency to
block. The symptom is either a

double image, which may be inter-
mittent, or a sudden cutoff of a part
of the horizontal scan for a number
of lines.

The difficulty crops up if the value
of the coupling condenser, C-/, going
from one plate to the opposite grid
(the one to which the hold control,
R-2, is connected) is too high in
value. If residual gas in the tube is
high, a value for C-/ in excess of
2000 mmfd may cause blocking.
Remedial measures include lower-
ing the value of C-/ and trying other
tubes. Note that, as far as tube re-
placement is concerned, a seasoned
tube is less likely to have excessive
gas than a fresh one.

In substituting a part with less
capacitance for C-/, note that the
value of resistance in the circuit
(R-1, R-2) may have to be increased
correspondingly to maintain the
proper time constant. The percent
by which circuit resistance is in-
creased should be about the same as
the percent by which capacitance is
decreased. For example, if a 2500-
mmfd condenser is replaced with a
2000-mmfd unit, reduction is by

about 20 percent; so resistance would
be increased by about the same
amount. -J. A. McRoberts, Brooklyn,
N. Y.

Nut Driver Extension
I ran into a situation in which I

had trouble removing a high -voltage
cage. Because of the location of the
cage in a tight spot, I would have
needed a nut driver with a shaft at
least 6 in. long to get to the 1/4 -in.
hex -head screws that were securing
the cage to the chassis. My 1/4 -in.
nut driver has a shaft only 3 in. long.
I procured a length of separate shaft
4 in. long, which I was able to fit
snugly into the head of the nut
driver. At the outer end of the shaft
extension, I connected another 1/4 -in.
socket head. This made the nut
driver more than long enough to do
the job. Incidentally, any size socket
head can be secured to this type of
shaft for different types and sizes of
nuts. Sets of these heads and shafts
are available in hardware stores. -
George Mancini, Methuen, Massa-
chusetts.

NO. 700541
VHF TUNER

.MAGNAVOX
Chassis 117 Series

CIRCUIT DIGEST
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4JB2C-6
MIXER
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0007
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EXTERNAL SHIELD
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45. 75 IC
5'1( so%
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6AF4A
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V601

FOR SINGLE ANTENNA OPERATION
USE EXTERNAL COUPLING UNIT TO
COUPLE SINGLE ANTENNA TO ul4F
AND VHF TUNER INPUTS.

50 ohm

Output Cable

LEM

60

GOO
470

6N
1470

- eF OUTPUT

I TEST POINT
-4- REMOVE GROUND

TO CAECA( RF CURVES
OR CRYSTAL CURRENT

2
01409.

-II 6 3

NO.700530 UHF TUNER

100 ohm

To Receiver
Antenna Terminals

150 ohm

IMPEDANCE ACNTCIIING NETWORK

SOUND IF ALIGNMENT

SIG. GEN.
COUPLING

SIG. GEN.
FREQUENCY

VTVM
CONNEC fION 101USTMENTS

Couple thru .003 mfd.
capacitor to terminal
"D" of video detector
transformer.

Unmodulated
4.5mc ±.01%

Probe to pin 3 of tad discriminator
tube in series with 10K isolation re-
sistor at probe end. low side of
meter to chassis.

Tune primary of T101. L102 and L101 all
fee man. output on meter. Keep input
signal at lowest point possible for an
accurate indication.

. .
" Tune secondary of TIOI descriminfitor

transformer for zero indication on meter.
True indication is pow where indicating
voltage swings posit t,. nr negative.

VIDEO I -F ALIGNIEWr
I

Note 1: Before attempting alignment of the eh llow  10-20 minute warm up of the
chassis and test equipment
Note 2: Connect positive terminal of a tapped 4% volt ^C. battery to chasis, -3 volt tap
to junction of #201 and 1204, and -Iii volt tap to junction of C213 and 1224.

SWEEP GEN.
COUPLING

SWEEP GEN.
FREQUENCY

MARKER GEN.
COUPLING

PARKER GEN.
FREQUENCY

CONNECT
SCOPE ADJUSTMENTS

1st 1-f grid
(test point TP1
on main chassis)

43 mu. Adjust
gain so trap
suckout is
visible.

Converter grid.
(Use test point
lead wire thru
top of VHF
tuner.)

47.25mc modulated.
Adjust gain so pip
is just visible.

%cross vid. det.
load #211. Place
10 K res. in
series with
probe.

Adjust traps (ton of 1202 and top of 1203) to ten -
ter pip in suckout. See Fig. 1. Max. ttenution
is at two core positions, use one with slug fur -
thest out.

^

43 me. Set
gen. output
for approx.
3V P/P out-
put at scope.

"

Unmodulated
42.25 me.
45.0 me.
45.75 me.

"

Check for response curve similar to Fig. 2. Tune
T203 for max. gain between 42.25 me and 45.75 mc.
Tune 1202 (bottom slug) to place 45.75 me marker
t 50% response. Tune 1201 to place 42.25 me mark -
er at 50% of response. Recheck 47.25 me trap.

Converter grid.
(Use test point
wire thru top
of VHF tuner).

43 me. Adjust
gain so trap
suckout is
visible.

.

Loosely couple.

41.25 me. " Adjust trap (top of 1201) to center pip in suck -
out. Max. attenuation is et two core positions.
Use one with slug furthest out.

Converter grid.
(Use wire test
point lead fed
thru top of VHF

1.

43 my. Set
gen. output
for approx.
3V P/P out-
put at scope.

Unmodulated
42.25 mt.
45.0 me.
45.75 me.

./

Set VHF tuner to clear channel (4 or 5). Tune eon 
verter plate coil L3 for max. gain with 45.75 me
marker at 50% response. (See Fig. 2) Tune 1st i-f
grid coil T20) for as, gain and proper tilt.
Interaction might require repeating these two
adjustments until Fig. 2 is duplicated. Recheck
41.15 mc. trap.

VHF ant. terms.
Use network in
Fig. 4 if cable
is unbalanced.

Channels 2
thru 13 r -f ^ Same s above. ^

Check all channels for bandwidth, slope and pos-
Ition of carrier. Use oscillator trimmers to set
*sc. for middle of fine tuner range on 11 channels:

UHF eta' term.
nearest i-f In-
put jack 11 iso-
lotion resistor

43 mc. same
gain. - Same  above ^

Set VHF tuner to UHF position. Adjust r -f amp. grid
coil A41 for min. tilt (slug of 141 is t top rear
of VHF tuner). Response should conform to Fig. 2.
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OSCILLOSCOPE WAVEFORM PATTERNS
The waveforms shown on the schematic diagram are as observed on a Tektronix
type 524D wide band television oscilloscope with the receiver tuned to a reason-
ably strong signal and a normal picture. The voltages shown on each waveform
are the approximate peak to peak amplitudes. The frequency accompanying
each waveform indicates the repetition rate of the waveform not the sweep rate
of the oscilloscope. If the waveforms are observed on the oscilloscope with a

SCHEMATIC IS DIVIDED INTO FOUR SECTIONS
WITH EACH SECTION HAVING ITS OWN
SERIES OF '-iErERENCE NUMBERS

ALL RESISTANCE VALUES IN OHMS.

ALL CAPACITANCE VALUES LESS
THAN 1.0 IN ME. AND ABOVE 10 IN MAW.
UNLESS OTHERWISE NOTED.

COIL RESISTANCE VALUES LESS THAN
10 OHM ARE NOT SHOWN.
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COIL

V -IA
5 U8 48 v

SOUND I -F

- TECHNICIAN
CIRCUIT DIGEST

poor high frequency response. the corners of the pulses will tend to be more
rounded than those shown on the schematic diagram and the amplitude of any
high frequency pulse will tend to be less.

DC SOCKET VOLTAGES
All DC socket voltages shown on the schematic are measured with a high
impedance VTVM and under zero signal conditions.
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WAVE SHAPES
The following photographs were taken at some of the

more important points in the receiver. To facilitate pho-tography, Tektronix ocillocope wa ued. The wave -
shape, will appear much the same, however, on the ge
wtdeband oscillocope. Wen  limited bandwidth oscillo-cope Is used, sorn interpretation may be nec &&&&& y to
compenitte for the way...pa differences (rounding of cor
ner, for example),

The input signal used during photography was  corn -
prtively strong television station signal. Receiver con-
trisst was turned to maximum, all other receiver controls
were eat for normal viewing.

Note that waveshapeamplitude are based on  4V peak -
to -peak composite video voltage at the grid of the video am-
plif fe r.

Variations in composite video signal are a result of var -
iation in the type of scene being scanned at the time the
photograph was taken. in some waveshapes (18, for ex -
mple) the video signal near the baseline is noticeable only
because of the high contrast control setting.

Vertical gain of the o cilloscope wa adjusted so that,
regardless of the value of peak -to -peak voltage, all trace
would be approximately the same height on the photograph.

Note particularly uch items mi peak -to -peak voltge,
the amplitude relationship of vertical to horizontal portions
of the video signal and the oscilloscope limitations. Thi
will be important to the proper circuit analysis.

W1 - Ccoposite video signal,
grid of video amplifier (pin
2, V.6). 4 volt. PP (Neil-
loscope synced near vertical

rate)

42 - Composite video signal,
grid of video amplifier (pin
2, V.6). 4 volts PP. (Oscil-
loscope synced near horizon-
tal rate)

43 - Composite video sigiul,
plate of video amplifier (pin
7, V.6). ll0 volts PP. (0e-
cilloacope 'raced near hori-
zontal rate)

000p0Sita video aignal,
plate of video amplifier (pin
7, V-6). 110 volts PP. (0e -

cillaecope synced tear hori-
zontal rata,

85 - Composite video signal,
grid of sync clipper (pin 1,
V-11). 45 volts PP. (osii-
loscope synced near vertical
rate)

err
4.40,0116140

46 - Composite video signal,

grid of sync clipper (pin 1.
V-11). 45 volts PP. (Oscil-
loscope s7nced near horizon-
tal rate)

17 - Vertical sync pulse,
plate of sync clipper (pin 2,

V-11). 32 volts PP. (Oscil-

loscope synced near vertical
rate)

W8 - Horizontal sync pulse,
plate of sync clipper (pin 2,
V-11). 32 volts PP. (Oecil-
loscope synced near horizon-
tal rate)

W9 - Vertical sync pulse,
plate of sync clipper (pin
5, v-11). 40 volts PP.
(Oscilloscope synced near
vertical rate.

410 - horizontal sync pulse,
plate of sync clipper (pin 5,
V-11). 35 volts PP. (Oscil-
loscope synced near horizon-
tal rate)

uer 8

as

/II

IS rAle

-VIDEO IF

cojftoar CIA (nig

1C111

Derr Par

111511

tulle
I

me

94

CAPACITOR I00115 00E0 01 1610.
6 0/0115 111 110155 0111011151 511C111113

10115

tetra' 1651110005
L Ir we, 0/1501 Ina 061 15662 b E6111.
o 060 - 015

1. /16611166.666 610 661111
cam. wen. 016 en clue,. 66 660

S et 61111 6 0 e 521 26$61.
i Caleet eel e. eel.. 0616661.
. 616

as wow contr. in 6211606.610 ne

Velto6 01610.1 rn. 660001 circus,
60 62 6161. Latin.
11.0001015

os00e. wee er more. r.nno
,000-00 =worm we. 21105w10o es

v0nalk
5. 06601.021166111ms 606 iI 01. m*0

114.60.6 Mane 0doend scOa

TELEVISION CHASSIS
TS -533A-00 SERIES

TUBE LOCATIONS
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TECHNICIAN
CIRCUIT DIGEST

1111 - Vertical sync pulse,
junction of 221 and .0047 in
integrator network. 32 volts
PP. (Oecilloacope synced
near vertical rate)

1112 - Vert. pulse, junction
of .01 and 10K in integrator.
42 volts PP. (Oscillator tube
in circuit) Sync pulse is
combined with oscillator vol-
tage, which is "kicked back"
into network.
413 - Vertical sync pulse,
junction of .Cl and 10K in
integrator network. 42 volts
PP. (Oscilloscope eyaced
near vertical rate) (vertical
oscillator babe in circuit)

V1111

IA
001
Ird5I0

eat.

W14 - Blocking oscillator
voltage, grid of vertical os-
cillator (pin 4, v-12). 150
volts PP. (Cecilloecope
synced near vertical rata)

W15 - Same am 12 but with ver-
tical oscillator tube renoved.

9 volts PP.

416 - Vertical oscillator vol-
tage, plate of vertical oscil-
lator (pin 5, V-12). 70 volts
PP. (Oscilloscope synced near
vertical rate)

111 C.210
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2n0 IWO ir
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6/10 01,

roe
e0,1

VNA 5jr

It '52.0"9110Ale; 4010."01011/1

POWER SUPPLY,'

amt ir..r

ED

110120

is

011, HOLD t 501.

12/0119 6 150

snsIl 611

Oft WY

8 005 16

VERT SWEEP
vu

JAL

110 10111

SWEEP 81 HV.1

P. 2 01
55v

en OUTPUT

116 511

CID

1.02

a.

409 750

06 5

01 i0

VI/

1501
15

H172g11

01

111
;2101216

215120
606

MOTOROLA
Chassis TS -533,
TS -533 Y

Chassis TS -533, TS -533Y: Models 21C4, Y21C4,
21C4B, Y21C4B, 2)K41, Y21K41, 21K41B, Y21K41B,
21K92, Y21K42, 21K428, Y21K42B, 218(43, Y21K43,
21K43B, Y21K43B, 2IK44B, Y21K44B, 2IK44W,
Y21K44W, 218(45, Y21K45, 24K10, Y24K10, 241(10B,
Y241t10B, 24K11, Y24K11, 24K11B, Y24K11B, 24T4,
Y29T4, 24T4B, Y24T9B

1117 - Vertical output voltage,
plate of vertical output (pin
2, V-12). 980 rate PP. ( Os-
cilloscope synced near verti-
cal rate)
418 - Horizontal sync pals.,
cathode of sync clipper (pin
6, V-11). 11 van, PP. Note
slight amount of video. This
is result of eetting contrast
on maadamate with high input

signal.

419 - Horizontal sync pulse,
junction of 6. 8K and 2. 7K
in sync clipper. 11 volts
PP. (Oscilloscope synced
near horizontal rate)

420 - Voltage at cathode of
phase detector (pin 6, V-98).
11 volts PP. (Oscilloscope
sawed near horizontal rate)

W21 - Voltage at grid of
phase detector (pin 4, V -9B).
11 volts PP. (Oscilloscope
synced near horizontal rate)

422 - Voltage at plate of
phase detector (pin 5, 0.98).
9 volts PP. (Oscilloscope
synced near horizontal rate)

423 - Voltage at horizontal
oscillator coil connection
to service test receptacle.
20 volts PP. (Oscilloscope
synced near horizontal rate)

W24 - Horizontal oscillator
voltage, plate of horizontal
oscillator (pin 5, V-14). 38
volts PP. (Oscilloscope
arnred near horizontal rate.

425 - Voltage at grid of hori.
zontal output (pin 5, V-15).
130 volts PP. (Oscilloscope
synced near horizontal rate)

1826- V,ltage at pin 5 of yoke
socket. 2000 volt' PP. (Os-

cilloscope :synced near hori-
zontal rate)
CAUTION: f32, not measure with
ordinary equipment.

427 - Voltage at junction of
470K and brightness control.
50 volts PP. (Oscilloscope
synced near horizontal rate)

478 - Keying pulse on plate
of AOC (pin 5, V-13). 520
volts PP. (Oscilloscope
synced near horizontal rate)

129 - Can:posite video signal
at grid of ACC (pin 1, V-13).
60 volts PP. (Oscilloscope
synced near horizontal rate)

\J\
.AA

A,

Technician

CIRCUIT DIGEST
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MOTOROLA
Chassis T5-533,
15-533 Y

CIRCUIT DIGEST
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ALIGNMENT

Equipment Required.

Sweep generator' 18 to 220 Mc, 10 Mc sweep width.
linear and capable of .1 volt output

Accurately calibrated, adjustable marker generator and/
or AM .goal generator.
Venue.
Isolation tramforcner.

IMPORTANT NOTES: NEVER GROUND THE RECEIVER
CHASSIS DURING TESTING OPERATIONS OR IN -

IF AND MIXER

Equipment Arrangement

I. Preparing Receiver

Remove yoke plug to eliminate horizontal interfer -
Bea.

Connect  2500 ohm /0 watt resistor from
to chaasi ground to normalise voltages.

B. Connect 6 volt battery between pin II (IF AGC
bus) of Service Test Receptacle and ground. Posi-
tive side of battery goes to chai ground.

C. Durable tuner oscillator by grounding pin #9 of V-2
(6U8).

D. Remove antenna, met tuner to channel 13 and con-
trast control to minimum.

Preparing Equipment

E. Connect weep generator (through 1000 to 5000 mini
capacitor)to. IF teat receptacle for step I mixer
tees receptacle for step 2 3 and 4. Center
wmpfrequency at 44 Me. Set .weep width to 10 Mc.
Adjust generator output level below point of receiver
limiting (approximately 3 to 5 volts peak -to -peak at
video detector load).

F. Loosely couple marker generator to IF test recep-
tacle.

G. Connect oscilloscope to R-II7 at pin #3 of Service
Test Receptacle (through 47K ohm resistor).

STA LLA T ION UNLESS AN ISOLATION TRANSFORM-
ER IS USED.

Keep marker generator output low at all time, to
prevent the marker from distorting the reeponee
curve.

Some coils resonate at two etting of the core. set
cores as specified in specs.

Line voltage must be 117 volts; it not, adjust to Ill
volt. with variac. At 117 volt., Be should be 145 to
160 volts and Boo should be  minimum of 250 volts.

ALIGNMENT
IF Alignment

With sweep generator connected to IF Test Receptacle-

° ADJUST T-101 to position 42.25 Mc marker (core tuned
ty from chassis)

T-102 to to roaposition Mc marker (core tuned

T-103 to shape curve center (core tuned toward
chassis).

With sweep generator connected to Mixer Test Recep-
tacle - Short across R -I6 (4.7K)

0 PRE-SET mixer primary coil, L -I5. by tuning away
from chassis until coil's effect is moved out
of response. Failure to adjust core away
Iron c ixerhassis-4111 upset mcoupling and
nuke it difficult. if not impossible. to align

0 ADJUST capacitor C-101, mixer secondary coil, L -I01
and 41.25 Mc trap, L-IO2, to get response and
markers shown in "Mixer" curve.
To e trap clearly, it may benec eeeee y to
eithere increme the input appreciably or re-
move the IF bias momentarily. The core in
L -101 is tuned toward the chassis and the core
in L.102 is tuned away from chassis.

0 ADJUST mixer primary coil. L -I5, so that it is tuned
Into the center of the IF response som to place
the markers as shown in ..Overall.' curve.

AUDIO ALIGNMENT AND 4.5 MC TRAP ADJUSTMENT

This alignment Is made by injecting an accurate 4.5 Mc
signal Into pin /3 of the Service Test Receptacle. The sta-
tion alignment method which follows is practical in that an
excoriate 4.5 Mc signal is available, and should be need
whenevr possible. The procedure Is the same whether the
test signal originate. from station or from seneratOr.
Preparation

Tim In station (or connect 4.5 Mc crystal -controlled
genertor to pin #3 of Service Tet Receptacle).
Connect VTVM from positive terminal of electrolytic
capacitor C-213 to ground.
Adjuat signal input to maintain 5 to 10 volts at this point.
Set contrast control for minimum contrast.

Audio Alignment

1:1 ADJUST audio take -off coil. L -20I, interstage coil.
L-202, and primary (bottonVol ratio detector
transformer, T-201, for maximum reading.

OCTZO VTVId to junction ail 5.208 (3311) C-210 (.005)
and ground.
ADJUST econdary(TOP)of ratio detector trans,T-201
for zero rading. NOTE: The primary ands econdary
of the ratio detector transformer, T-201, have two tun-
ing points; one with cores outside the coils and one with
the cores towards the inside of the coil. The proper
position of cores should be towards the outside of the
coil,

4.5 Mc Trap Adjustment

Carefully tune receiver to local Motion and advance
contrast control

ADJUST L -I10 to find the two points of adjustment at
which beat is just noticeable on the picture tube screen. Ro-
tate the core toward center of two points. Use minimum
amount of Inductance (core out of coil) that will result in no
apparent beat interference.

CHANNEL CHART

CHANNEL SWEEP MARKER GENERATOR
SOUND VIDEO

2 (54-60 Mc) 57 Mc 59.75 55.25
3 60 66 Mc L3 Mc 65.75 61. 25
4 66-72 Mc 69 Mc 71.75 67.25
5 76-82 Mc 79 Mc 81.75 77.25
6 82 -88 Mc 85 Mc 87.75 83.25
7 174-180 Mc) 177 Mc 179.75 175.25
8(180-186 Mc) 183 Mc 185.75 181.25
9 (186-192 Mc 189 Mc 19 1. 75 187.25
10 (192-198 Mc 195 Mc 197.75 193.25
11(198-204 Mc 201 Mc 203.75 199.25
12 (204-210 Mc 207 Mc 209.75 205.25
13 (210-216 Mc) 213 Mc 215.75 211.25

TUNER ALIGNMENT

GENERAL INFORMATION

ft is very unlikely that the Motorola tuner will need
alignmentunlese it has been damaged, is being replaced.
or has had component replaced in the tuned circuits.
Tubes may be changed, in nimt cisse, without reaLgn-

ment but cre uM be used in selection or realignment
ay be required.m

The tense operete by hortIng out an mtenru, RF and
oscillator coil section conmcutimly for each higher clun-
nel. When switched to the lowest channel, all coils of any
one section will he series connected. Therefore, alignment
must start at the highest channel and each djuiitmnt prop-
erly completed before the next lower channel adjustment is
attempted.

HIGH CHANNEL ANTENNA AND RF ALIGNMENT

General Information

Antenna and RF alignment on the high channels is ac -
compliehed by adjusting the end inductors, L-8 and L -I I
on channel 13 and capacitor C -11 and C-29 on channel 7,

PRISIT

core In colt

ED PRESET

core out of
coil toward
chemists top

CI ADJUST on Chan 13

The tuner and sweep generator are set to the channel
being aligned. The marker generator is set to provide both

and and video inarker for that channel. (Refer to Chan-
nel Chart.)

Marker limit., along with curve limits, are shown in
diagram.

The order of alinement is given in oumet Ical sequence
in the following demrIption. Boxed numbers on diagram
coincide with stops in description.

Equipment Arrangement

Connect oscilloscope through a 47K ohm resistor to
Mixer'Pest Receptacle. (It is convenient to use male plug.
Motorola Part No. 28A737473.)

Important. Set ce sleet gain :fe:r=f=1T1t!
RMS approx).

Connect sweep generator to antenna input receptacle.
(Use male plug, Motorola Part No. 281(703310, for con-
venience.)

Lodsely couple marker generator to antenna input re-
ceptacle. Markers used for each channel are the sound and
video markers for that channel.

(The oscilloscope vertical gain adjustment is specified
to inmre proper signal level from the sweep generator.
Make certain, also, that the marker generator signal level
is maintained as low as possible at all tirne.)

Pre-setting

1:1 Pre-set capacitors C-11 and C-29 to mid -capacity.
02 Pre-set IF trap coil, L-2 to maximum inductance (core

in coil).

1:1 Pre-set FM trap coil, L -I, to minimum inductance
(core out of coil toward chassis top).

High Channel Alignment

1:1 SET tuner end sweep generator to channel 13.
Marker generator to 211.25 Mc and 215.75 Mc.
ADJUST end inductors L-8 and L -I1 to get proper tilt,
maximum gain and proper marker positions.

CISET tuner and sweep generator to channel 7.
Marker generator to 175.25 Mc and 179.75 Mc.
ADJUST capacitor C -I I and C-29 to get proper tilt,
maximum gain and proper marker positions.
Examine response on channels 7 through 13, Repeat
steps 4 and 5, if ommeary.

n ADJUST on Chan 7

jf=1
MITTS

11 EST

C29

Examine response on Channels 7 through 13

It may be nieces..., to repeat steps & QS

20% TILT

no sore
FIGURE 4B. TUNER (HIGH CHANNEL ANT I SF ALIGN) than 1011

down

LOW CHANNEL ANTENNA AND RF ALIGNMENT (including FM and IF trap , UHF)

GENERAL. INFORMATION
Antenna and RF alignment on the low channels is ac-

complished by compressing or spreading the low channel
sections of L-9, L-12 and L-4. NOTE: A small manipula-
tion of the coil* will result In  rather large frequency
change.

The timer and aweep generator ere .et to the channel
being aligned. The marker generator fit set to provide both

and and video marker for that channel. (Refer to Chan-
nel Chart.)

Marker limits, along with curve tilt limits, are shown
in diagram. The order of alignment is given in numerical
sequence in the following description. Boxed numbers on
diagram coincide with steps In description.

Equipment Arrangement

Connect oscilloscope through  47K ohm resistor to
Mixer Test Receptacle. (It is convenient to use male plug,
Motorola Part No. 28A737173.)

Connect sweep generator to antenna input receptacle.
(Um male plug. Motorola Part No. 28K703310, for conven-
ence.)

Loosely coupbn marker generator to antenna input re-
ceptacle. Markers used for each channel are the sound and
video markers for that channel.

(Maintain sweep an. marker generator output as low as
possible at all times.)

Presetting

No presetting I. required In this part of the alignment.

Low Channel Alignment
NOTE: It is important to adjust. first, L-9 and L-12

for marker poition. then, L-4 for proper tilt and maximum

0 SET tuner and sweep generator to channel 6. Marker
generator to 83.25 Mc and 87,75 Mc,

30%
TIT

no sore
than 201.
down

ADJUST E -sections of oils L-9 and L -I2 for marker
positions; E -section of L-4 for proper tilt end maximum
gam.

YADJUST FM trap, L-1, to point where curve is just be-
nning to be affected at the ound marker.

9 SET tuner and sweep generator to channel 5. Marker
generator to 77.25 Mc and 81.75 Mc.

ADJUST D -sections of coils L-9 and L-12 for marker
positions; D section of L-4 for proper tilt and maximum
gin.
D SET tuner and sweep generator to channel 4. Marker
generator to 67.25 Mc and 71.75 Mc.

ADJUST C -sections of coils L-9 and L -I2 for marker
positions; C -section of L-4 for proper tilt and maximum
gain.

CISET tuner and sweep generator to channel 3. Marker
generator to 61.25 Mc and 65.75 Mc.

ADJUST B -sections of coils L-9 and L-12 for marker
osTFITruTTI otion of L 4 for proper tilt nod mximurn

Me1n.

O SET tuner and sweep g or to channel 2. Marker
or to 55.25 Mc and 59.75 Mc,

ADJUST A -sections of coils L-9 and L-12 for marker
po1 on-7 -Z -A -section of L-4 for proper tilt and maximum
gain.

qiSET tuner to channel 2; sweep generator to 45 Mc cen-
r frequency. Marker generator to 45 Mc. Oscilloscope

thrmigh 47K ohm resistor to pin 3 of Service Test Recep-
tacle for this adjustment only.

ADJUST IF trap coil, L-2, for minimum response t
45 Mc.
UHF Alignment

SET tuner to UHF; sweep generator to center frequency
44 Mc. Marker generator to 41.25 Mc and 45.75 Mc.

Sweepgenerator to UHF receptacle on tuner for this adjust-
ment only. Oscilloscope to Mixer Test Receptacle.

ADJUST coils L -I0 and L-16 (Or marker position, L-5
for proper tilt and maximum gain.

ADJUST with tuner set to Chan 2
for minimum reeponee at 45 Sr
Oscilloscope is connected to
pin 3 of Sery Test Percept for
this adjustment only.

Lc.=- gECIPT

71 IF

inn
L9 1.12

ADJUST on Chan 6

co ADJUST on UNf. LIO & L18 for
marker positions: L5 for tilt
and gain. ttlHT chassis only)

NOTE. Adjust 11.9  L12
(fret for marker position ,

Tre-rradjuet 1,4 for tilt h I 12i ADJUST on Chan 5.1
gain

r ADJUST on Chan 4 I

FIGURE 4C. TUNER
(L011 CHANNEL ANT  5.1 ALIC41)1133 ADJUST on Chan 3

10] ADJUST on Chan 2 I

HIGH AND LOW CHANNEL OSCILLATOR ALIGNMENT
ADJUST oscillator grid capacitor. C-26 to move 179.75
Mc sound marker Into proper position. (C-26 hoe great-
est effect on channels 7 to 9.)
SET tuner and sweep generator to channel IS.
READJUST oscillator grid coil. L-13 to move 215.75 Mc

and marker into proper position. (L-13 has greatest
effect on channels 10 to 13.)

Low Clunnel Alignment
NOTE: Low channel sections of L -I4 are adjusted by com-
pressing or spreading coils.

IDSET tuner and sweep generator to channel 6, Marker
generator to 87.75 Mc.
ADJUST L -14E to move 87.75 Mc sound marker into
proper position. Accuracy of this alignment t N-
trrnely Important to alignment of remaining low chan-
nel.
SET tuner and *weep generator to channel 5. Marker
generator to 81.75 Mc.
ADJUST L -14D to move 81.75 Mc sound marker into
proper position.
SET tuner and sweep generator to channel 4. Marker
generator to 71.75 Mc
ADJUST L -14C to mom 71.75 Mc sound meeker into
proper position.

0 SET tuner and sweep generator to channel 3. Marker
generator to 65.75 Mc.
ADJUST 1...-1413 to move 65. 75 Mc sound marker into
proper 'scullion.

9 SET tuner and sweep generator to channel 2. Marker
generator to 59.75 Mc.
ADJUST L .14A to move 59.75 Mc sound marker into
proper position.

Chem.' sec hone of 1,14
are adjusted by com-
pressing or preading coils

General Information

co ADJUST on Chan 8 to point where
curve is just beginning to be
affected at sound marker

CHANNEL
2-6

No more
than 5%
deem

Generally, during high channel alignment, the sound
marker is placed slightly higher in frequency on the re-
sponse curve; during low channel alignment, the marker is
placed slightly lower in frequency. More pecific1ly. it
will be nec eeeee y to determine the channel at which the fre-
quency shift changes direction. This can be done by replac-
ing and detaching the tuner cover while examining the re-
sponse on the mid -channels.

Equipment Arrangement

Connect: oscilloscope through 47K resistor to pin /J of
Service Test Receptacle; sweep and marker generator to
antenna input receptacle. Marker used for each channel is
the sound marker for tlutchannel.(Refm to Channel Chart.)

Pre -setting

Set the following to mid -capacity:

CIFine tuning capacitor, so that capacity vrill increase
with countrclockwise rotation.

C1 Oscillator grid capacitor. C-26.

High Channel Alignment

ElSET tuner and sweep generator to channel 12. Marker
generator to 209.75 Mc.
ADJUST (from climes top) oscillator grid coil L.13 to
move 209.75 Mc sound marker into proper position.

OExamine reeponee on channels 13 through 7. When a
fine timing rotation of 30 or more degrees i required
to position marker -

SET tuner and weep generator to channel 7.

0 O

OSCILLOSCOPE

Through 471 to pin 3,
Per, Test Recept.
(to 8117)

SWEEP GENERATOR

To ant imput receipt
Important: maintain
outs toe Ise poesible

NOTE :

No more
than 10S
dawn

ED RESET

to mid -capacity
positioa.as shove

Eo PRESET

to std -capacity

ADJUST (from chassis top)
on Chan 12 to cove 209.75
marker Into position.

ED When r.9.1.

ADJUST,
g] on Chan 7 to sows 179.75 Ifs

starker Into pcsitios.

ow Chan 13 to Bove 215.75 Mc
Barker into posItlom.

5

FIGURE 4D.

TUNER (HI & LO CHANNEL 03C ALIGN)

WIWI TUNING ROTATICH LIMITS
(to drop mound marker Into trap die)
Los -chaos - 15 deg frois sid-posttioe
High-chane- 30 deg from .id-posltioe

go ADJUST on Chan 6 to move 87.75 Ifc
marker Into poeition.

Q ADJUST on Chan S to move 81 75 He
marker into poeition.

ADJUST on Clan 4 to smee
marker into pcsitIon

71 10 Mr

ADJUST on Chan 3 to move 65.75 Mc
marker into poeitIon.

Nigh

N015 -

Low Ch

eeeeeee mill fall into trap
ellen tuner cover Is replaced.

ADJUST on Chao 2 to sore 59.75 Mc
marker into position.
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TECHNICIAN
CIRCUIT DIGEST
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[ II IIII II
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Technician

CIRCUIT
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NOTES:

CAPACITORS - Decimal values in W. all others
in IMF unless otherwise specified.

VOLTAGE fiff.AStIREMENTS

1. Made with a VTVM from point indicated to chassis.

2 Line voltage - 117 volts (use Isolation Transtormerl.

3. Antenna disconnected and input shorted across,

1 I v

1i6 v

°Iltsae be .eo
er"'.

w. ar"

® CI
I I

4. Channel selector switch on channel which develops
least noise at detector test receptacle.

5. Contrast control at maximum counterclockwise
position.

6. All other controls In normal operating position.

7. Voltages associated with variable -control circuitry
will vary with control setting.

TUNER

WAVEFORMS

I. Designated by "W. prefix and numerical reference.

2. Photographs at waveforms are on pages preceding the

schematic.

3. Required circuit conditions are given with each
waveform.

4, Waveforms observed on wide -band oscilloscope.
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optimum focusing. Temp-
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Locate strap permanently
in position producing
best overall locus
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TUNER ALIGNMENT

It is very unlikely that the Motorola tuner will need
alignment unless it has been damaged, is being replaced,
or has had components replaced in the tuned circuits. Tubes
may be changed inmost cases without realignment, but care
inual Lc used in selection OF realignment may hr rrriaired.

The tuner operates by adding antenna, RF and oscilla-
tor coil sections consecutively for each lower channel. When
the tuner is switched to the lowest channel, all coils of any
one section (antenna, RF or oscillator) will be series con-
nected. Therefore, alignment must start at the highest
channel and each adjustment properly completed before the
next lower channel adjustment is attempted.

On the TT -77, 78 tuner, the low band channels (6-2)
may be individually adjusted by stretching or compressing
the coil turns...the appropriate channel coil for the an-
tenna, RF and oscillator must be adjusted while on channel.

The high band inductances (7-13) are formed by a
stamped metal plate that is precision -cut to give correct
individual channel tuning. The plate is provided with an ad-
justable end inductor and capacitor which allows adjusting
the high band as a unit..

Ott the TT -86 tuner, the antenna and RF
be individually adjusted on each low band channel (6-2) by
stretching or compressing the coil turns...the appropriate
channel coil for the antenna and RF section must be ad-
justed while on channel. The oscillator section is provided
with tuning screws for all channels which are adjustable
from the front of the tuner.

The high band channels (7-13) of the TT -86 tuner utilize
a stamped metal plate for the antenna and RF section which
is tuned as a unit by an end inductor and capacitor similar
to the previously described TT -77, 78 tuner, As stated,
the oscillator section is provided with tuning screws for all
channels.

SERVICE TEST POINTS

A SERVICE TEST RECEPTACLE, accessible from the
rear of the cabinet, after the back has been removed, pro-
vides the following test points....

Pin Connection To
1 IF AGC bus
2 Horiz coil
3 Chassis ground
4 Horiz AFC
5 B++ (250 volts)

HORIL
COIL

AGC

ra*

Bay

GND

HORIZ
AFC

These test points provide rapid checking of the power
supply voltage ---giving the approximate condition of the
selenium rectifiers and an indication of the house power line
voltage.

Pins 2 and 4 are provided for convenience in adjusting
the horizontal lock coil.

Pin 1 allows rapid checking of the AGC voltage. It is
suggested that this voltage be checked and recorded at the
first opportunity of the service technician: Use a receiver
in normal operating condition for this check. Such AGC
voltage information may be )nwa I ilahla when rherking sets
in which the AGC action is doubtful. This voltage varies
according to the signal strength of the area and may range
as follows: 0 to -6V...fringe area

-6 to -9V...average signal strength areas
-9 to -12V.. strong signal area

Technician
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More Data on Reverse Side

Shop Hints
Vise Net Catches Parts

When parts are worked in a vise
on the bench, there is often trouble
because small parts fall from the
vise to the floor of the shop. This can
be avoided by the use of a simple
cloth net, supported on a wire frame,
placed right underneath the vise
below the bench top. The frame is
made of stiff wire bent into an ap-
proximate U shape, as shown in the
illustration. The frame slides in and
out of screw eyes or hooks, so that
the net can be removed when
needed. The edges of the cloth may
be hemmed to fit over the wire, or
held in place with safety pins.-
Stanley Clark, E. Bradenton, Fla.

Net under bench vise catches falling parts.

Home-made Grommets
We keep a length of auto wind-

shield -wiper hose in the shop, to
bush odd -sized or odd -shaped holes
in all sorts of chassis and appliances.
Suitable grommets are readily made
to fit any shape of opening by cutting
off the proper length of wiper hose,
splitting it open (as shown in sketch

A), applying cement to the cut
edges, and curling the hose into
shape (as at B) so that it can be put
snugly into place to line the hole.-
Henry Josephs, Gardenville, Penna.

Windshild wiper hose is source for grommets.
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2-6
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TUNER CONN
(TOP VIEW)

A.

UHF
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1 I-T -

CHANNELS 2-6
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NOTE
Markers 14111
fall Into trap
when tuner cover
is replaced.
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SWEEP GEN
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FIGURE 4. TUNER ALIGNMENT, DETAIL (TT -77 & 78)
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CHANNEL CHART

Channel
Sweep
Gen.

Marker Generator
Sound Mc Video Mc

2 (54 - 60 Mc) 57 Mc 59.75 55.25
3 (60-66 Mc) 63 Mc 65.75 61_25
4 (66-72 Mc) 69 Mc 71.75 6.7.25

5 (76-82 Mc) 79 Mc 81.75 77.25
6 (82-88 Mc) 85 Mc 87.75 83.25
7 (174-180 Mc) 177 Mc 179.75 175.25
8 (180-186 Mc) 183 Mc 185.75 181.25
9 (186-192 Mc) 189 Mc 191.75 187.25
10 (192-198 Mc) 195 Mc 197.75 193.25
11(198-204 Mc) 201 Mc 203.75 199.25
12 (204-210 Mc) 207 Mc 209.75 205.25
13 (210-216 Mc) 213 Mc 215.75 211.25

CONTINUITY INDICATES
VIZ 17,6,8,11&
UHF OSC (WHEN USED) ARE OK.

ON UHF
MODELS ONLY

26F46
'UHF OSC.'

f
TUNER TUBE LOCATIONS

ON ITS -537 (Other tubes
same as TS & WTS-537)

TS & WTS-537 TUBE
LOCATIONS

v2
SUB

MIXER
OSC

V13
12066
HORIZ
AMP

ON UHF
MODELS ONLY

V14
19AU4

DAMPER

FIL TES
POINT
#2
t

DEFL
YOKE

RECEPT

V3

CONTINUITY INDICATES
V9, 7, 16, 10, 2 & 1

ARE OK.

PLUG-IN SELENIUM
RECTIFIER 45K122479

OR EQUIVALENT

ON -OFF
SWITCH

FIL TEST
POINT #1

V4

17A711500
FUSING

RESISTOR
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AUDIO

OUTPUT

v5

3526 31326 3CB6
1ST IF AMP 2ND IF AMP 3RD IF AMP

3 4 3 4 3 4

V12

6SN713TB
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v111ST A 2ND
CLIPPERI

4&

9 4&
8 VHF .

MODELS- -j,
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FIGURE 14, FILAMENT TEST POINTS

SAO
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OUTPUT

16Zik'6
VIDEO AMP 3

AGC

UMOW

3DT6
SOUND

OFT

V17

PICTURE
TUBE

CONTINUITY
INDICATES
PWR SWITCH,

R803, V14, 13,

3, 4 & 5 ARE OK.
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PIX IF COIL ADJUSTMENT
Align the overcoupled stage 1301 and L5, before

adjusting any other I.F. coils. in the following man-
ner: Connect a jumper wire from junction of R13 and
C14 (A.G.C.) to chassis and remove last I.F. tube
(V8). Connect the I.F. Sweeper to the shield of V2
(as in Trap Adjustment) and the crystal probe (shown
in figure 4) between the vertical input terminals of the
oscilloscope and the plate (pin 5) of the 1st I.F. tube
1V6). Adjust the tuner slug L301 and first I.F. slug
15 so that the 22.75 NIC marker falls just on the trap

.(21.75MC) side of the peak. Both slugs should be ad
;listed such that both peaks are of equal maximum
height as illustrated in figure 5. Remove jumper wire
and replace V8.

Note: After setting L301 and L5 DO NOT readjust
to improve wave shape.

Adjust the following slugs for maximum output at
fiequencies and sequence indicated with meter and
generator,

1.6 2325 MC
. 25.75 BBC
. 24.5 MC
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390 

If oscillation occurs during alignment, temporarily
raisr frequency of 1,8 by turning screw counterclockwise.
until screw projects approximately 3/1". Oscillation is
evidenced by high reading on voltmeter (- 5V to -
20V) with signal generator OFF and no signal coming
in through the antenna terminals. After properly ad-
justed L30I, 15. L6 and L7 reset L8 to proper
frequency. if it had been necessary to detune.

Connect hot lead of sweep generator through a 330
mil condenser to test point on tuner and connect ground
lead to chassis.

Connect vertical input terminal of oscilloscope to
junction of peaking coil LIO and C25 and connect
ground lead of scope to chassis.

Connect I.5V flashlight battery with positive
terminal to chassis and negative terminal to junction of
RI3 and C14. This point is AGC bias voltage. Set
tuner to Channel 9 unless local station is operating on
this frequency. in which case an adjacent channel
should be used.
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Set Sweep Generator frequency to IF sweep on the
20 to 30 MC range.

22.75 MC 26.25 MC.

61.75M0.

NORMAL CURVE FOR OVERCOUPLED STAGE

Adjust sweep generator output to produce a curse
on the scope which is approximatels 2/4 of the screen
diameter.

Loosely couple output RF sigmd generator ho
using shield on V2 and set frequency in NI' Signal
generator to 26.25 MC (marker).

Curse shown mi scope should be similar to the re-
sponse curse shown in Figure For.proper setting of
the pix carrier the 26.25 NIC marker should appear on
the curve at apoint approximatels CO,; of the vertical
height of the curse.

To obtain tins setting letonch 1.8.
Reset KF signal groerator irrynnws 2.4.0 N1C

+275V.

and retouch 1.6 for correct positioning of marker 011
Curve.

Recheck setting at 26.25 NIC marker to make sme
that position has mat shifted on curse.

Disconnect bias battery.
Note: If the ENEVE cal44444t he made to appear as

above due to a local station or other I Sit,-
ference. or if multiple markers appear. re.
move (VI - ()BO) RI' tube from tune,

Chassis AA: Models 17CA20, 17TA19, 17TA32,
17TA33 Chassis AB: Models 21CB35, 21CB41,
21071, 21KB24, 21KB26, 2110336, 21076,
21TB34, 21TB40, 22DB series Chassis AC:
Models 21CC55, 21CC70, 21DC71, 2.1KC14/4,
21KC46, 21KC56, 21TC54, 2ZDC series
Chassis AJ: Model 24CJ68 Chassis AK:
Models 24C468BK, 214CJ68MIC, 24CK77

OLYMPIC
Chassis AA, AB,
AC, AJ, AK
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IF ALIGNMENT PROCEDURE

ORDER OF ALIGNMENT
When complete receiver alignment is necessary, it

should be performed in the following sequence:
(I ) Accompanying Sound Trap
(2) Pik IF Coils
(3) 4.5 MC Trap
(4) 4.5 MC Sound Discriminator
(5) Tuner
After removing chassis from cabinet re -connect

power, speaker, pix anode and yoke plugs.
If a local station is not operating on Channel 9 set

the tuner to this channel, turn on power switch and
proceed as follows: (II 9 is a local station, use Channel
8 or 10.)

ACCOMPANYING SOUND TRAP
Insert a 100.000 ohm 1/2 watt resistor in series with

the "Hot Lead" of the electronic voltmeter and con-
nect it to the junction of LIO and C25. Meter switch
should be set to the lowest negative scale. Ground lead
of meter should be connected to chassis.

Remove the shield of the RF Oscillator and Mixer
tube (V2) from ground clips leaving shield resting on
tube and connect hot lead of the RF Signal Generator
to it.. This will couple generator putput to mixer plate.

Set the generator frequency accurately to 21.75 MC,
ind adjust (L4) sound trap (See Fig. 8 Tube and
Trimmer Layout) for minimum reading on voltmeter.

PIX IF COIL ADJUSTMENT
Align the overcoupled stage L301 and L5, before

adjusting any other I.F. coils, in the following man-
ner: Connect a jumper wire from junction of RI3 and
C14 (A.G.C.) to chassis and remove last I.F. tube
(V8). Connect the I.F. Sweeper to the shield of V2

RERLATE
ADJUSTMENT

MIXER Mil
ADJUSTMENT

R.F TEST POINT

L301
LF ADJUSTMENT

A.O.0
KIITS

FILAMENT

+1400

56 ft 100AJLII .0015

II-- TO V6 Pitt 5

SCOPE 22060 330ft

CRYSTAL PROBE FOR OVERCOUPLED STAGE ALIGNMENT

FIG. 4

(as in Trap Adjustment) and the crystal probe (shown
in figure 4) between the vertical input terminals of the
oscilloscope and the plate (pin 5) of the 1st I.F. tube
(V6). Adjust the tuner slug L301 and first I.F. slug
1.5 so that the 22.75 MC marker falls just on the trap
(21.75MC) side of the peak. Both slugs should be ad.
justed such that both peaks are of equal maximum
height as illustrated in figure 5. Remove jumper wire
and replace VS.

Note: After setting L301 and L5 DO NOT readjust
to improve wave shape.

Adjust the following. slugs for maximum output at
frequencies and sequence indicated with meter and
generator connected as in "ACC. Sound Trap" adjust-
ment.

.. 23.25 MC
1.7 25,75 MC
1.8 24.5 MC

if oscillation occurs during alignment, temporarily
raise frequency of I.8 by turning screw counterclockwise
until screw projects approximately 34". Oscillation is
evidenced by high reading on voltmeter (- 5V to -
20V ) with signal generator OFF and no signal coming
in through the antenna terminals. After properly ad-
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justed 1.301. L5, LA and L7 reset L8 to proper
frequency. if it had been necessary to detune.

Connect hot lead of sweep generator through a 330
utilcondenser to test point on tuner and connect ground
lead to chassis.

Connect vertical input terminal of oscilloscope to
junction of peaking coil LIO and C25 and connect
ground lead of scope to chassis.

Connect I.5V flashlight battery with positive
terminal to chassis and negative terminal to junction of
RI3 and C14. This point is AGC bias voltage. Set
timer to Channel 9 unless local station is operating on
this frequency, in which case an adjacent channel
should be used.

Set Sweep Generator frequency to IF sweep on the
20 to 30 .IC range.

Adjust sweep generator output to produce a curve
nn the scope which is approximately 3 volts peak to
peak.

Loosely couple output of RF signal generator by
using shield On 1.2 and set frequency of RF signal
generator to 26.25 NIC (marker).

22 75 MC 26 25

21.75 MC 70%

NORMAL CURVE FOR OVERCOUPLED STAGE

FIG. 5
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Curse sl .11 on 'scope should he similar to the re-
sponse elute shown in Figure 6. For proper setting of
the pix carrier the 26.25 SIC marker should appear on
the curie at a point approximately 50% of the vertical
height of the curve.

To obtain this setting retouch
Reset RF signal generator frequencj to 22.75 MC

1 / 6.25 MC

__L

STANDARD RESPONSE CURVE

FIG. 6
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and retouch L6 fur correct positioning of marker on
curve.

Recheck setting at 26.25 MC marker to make sure
that position has not shifted on curve.

Disconnect bias battery.
Note: If the curve cannot be made to appear as

above due to a local station or other inter-
ference, or if multiple markers appear, re-
move (VI - 6BC5) RF tube from tuner.

4.5 MC TRAP ALIGNMENT
Connect voltmeter lead to Diode crystal rectifier..

Connect Diode crystal rectifier
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between C. R. Tube Cathode lead (yellow wire) and
chassis ground. Signal generator is connected at junc-
tion of LIO and C25. Set contrast control at maximum
and voltmeter to 3 volt scale (negative). Remove
6CB6 (V8) from socket. Use maximum output of
generator at 4.5 MC. Adjust LI2 for minimum read-
ing on meter.

When it is necessary to retouch this trap in the
field, proper adjustment can be made by using the local
station signal and turning the Fine Tuning Control to
bring fine herringbone sound beat into the picture. The
4.5 MC trap (LI2) should then be adjusted to mini-
mise this beat interference.
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ANT TERM. Fig. 9. Schematic Diagram, Chassis 88S1

;17

6805

I_ /34K

vie

6AT8

5-/0
44.80 MC.

/_F A.G.C.

LOCAL-t0/37.

V/

6A U6

0.0,
ISO

OC 2X101(

7

9

C

V2 A

1- 6T8a
RAT/0 0E7:

470

-0.//

Zw

R6 .047 - 200 v 60 V

voL /0k
C41-.00331'

El 300KL4009,.

R8 7
1\1

TECHNICIAN
CIRCUIT DIGEST

928 v 4

678 6A05
AH.0/0 it ASC. .9/017E

6

;,(gf,,f
220

ir2,2 14 $14
/ R/2

1200V. 6086' c//
G-2

.-110oos-
42.5-0

416 5-3 14
N31

/0K

6/2'1

S

x

82

/259 L -3

/1/6

v5

6C86
/25-v. L-4

C/4

/OK

C./5. fut

V6A

+6A58
/-R /.2.ry

270
RZI

968

6A58
L-3' i:74- rz.-c7-012

2210

,ezz

43.25-A1C.
8 6 L 6

N 56 Cie
147 to%

-10.71,;- /00 hso

Aic011/4h :39N -zsoo v l r

/20

/136.4
/0/2. 7..514
LOCK

1A4944*
/7/4

t5OK
R.77

/?5-9
YZOK
/o7

2)1'22-"-T 200V

i56K
1027

4.S0 MC

31

/so 0
R23-

II -

1. _aif- 2

/800

V8

68Y6
3vive 560

-

e38
470K

a S

220

.39K

R9/
.022 400V
626

-7

R55-
2 20 . 0043 -4009

.4'28
'LAMA,
4. 7th

Al./.0/1) 0/.17-PL/7-

277//.0,9 T /g

PACKARD-BELL
Chassis 88S1

SOCKET VOLTAGES:
The voltages shown were measured on a Naitol chassis

under the following conditions,

1 No ognol. AGC switch in "NOINAAl" position

2 line voltage. 117 volts.

3 Cannot, control set co rnid.position: other controls
set at normal operating position.

a. DC vultoges measured with a vacuum tube voltmeter.

5. AC volts:saes measured with o 1000 ohms.per-voli

meter

6 Voltages measured with respect to ground.

NOTE: Some collage readings depend upon the toting of
related controls. Thus the voltage on the vertical
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Pin Element Voltage
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3 Plate 80
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Chassis 8881: Models 218T1, 248T1, 21SC1

owellotor tube V.78 depends on the setting of the
vertical hold control.

Tube location is shown on Fig. 9, which is a bottom view
of the chassis.

V.7, 6AVII, Video Amplifier
and Vertical Oscillator

Element voltage
1 Cathode. triode 21

7 God. triode 9
3 Plane, niode 245
4 Neater
S Hewer 6.3 AC
6 Cathode, pentode 7.1
7 Grid 1, pentode d.5
8 Grid 2. pentode 134
9 Plato pentode 225

V -S, 6676, Sync
Separator 6 Cl. Stabiliser

Pin Element Voltage
Grid I 0.5
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5 Plate 10.5
6 Grids 211. d 29
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4 Neater 6.3 AC 6 Shield 0
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6 Plate. diode 1 075 V-10, 6007, Norizontal Oscillator
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and triode Pen Element Voltage

8 Grid. triode 0 I Plate 2 193

9 Plate, triode 60 2 Grid 2 0.75
3 Cathode 2 8.6

V3, 64405 Audio Output 4 Heater o

Pin Element Voltage 5 Neater 6 3 AC

I Grid 1 0 6 Plot. I 145

7 Cathode 17 7 Grid I 6.8

3 Newer 0 8 Cathode 1 66
4 Neater 6.3 AC 9 Internal shield 0
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7 God 1 0

61C116. 1st CI. 1-11
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Orli.", Oil

Fig. 8. Video Detector Wool, Ps 2 of
Tgl, 3.3 volts, 60 o.p.r.

OSCILLOSCOPE WAVEFORM PATTERNS

These waveforms were taken with the receiver adjusted for sat approximatc peak
to -peak output of 3.5 volts at the video detector. The voltages given with the wave-
forms are approximate peak -to -peek values. The frequencies shown are those of the
waveforms - nor the sweep rate of the oscilloscope. The waveforms were taken with
an oscilloscope having good high -frequency response. With oscilloscopes having poor
high -frequency response, the sharp peaks of the horizontal waveforms will be more
rounded than those shoskif. and UN peer -to -peak voltages will dinar from those Mown.

00401011010

Pls. 12. Syr Separator Plate, PM 3, 41 Fig. 13. L'ertital.Ottillaior Grid, Ps 2, Fig. 14. V.6...1-0.tp...i Grit, Pia 6,
volst, 15,730 .34 volts, 60 c.p.t. 80 volts, 60 rifi.a.

Pig. 9. Video Detector 011060, Pis 2 Fig. 10. Video Amplifier Plate, Pie 7, Fig. 11. Spar Separator Grid, Ps7, 38 Fig. 15. Vertical Ortpses Plain, PM 9,
of TS1, 3.5 volts, 13,750 c.p.s. 83 volts, 60 e.g.,. volts, 60 c.p.s. 1100 volts, 60 c.p.s.

NNI VVV\
Pig. 16. Phase Compeer, Pie 2, 11 volts, Pig. 17. Horizontal Oscillator, 13 .111,
/5,750 c.p.s. 15,730 c.p.s. test pone!.

TECHNICIAN
CIRCUIT DIGESTS

Fig. 18. Horizontal-Orcillator Cathode, Pig. 19. Horisonial.Oseillator Grid, Pin Fig. 20. Horisontal.Omippet Grid, Pin 5
Pim 3 and 8, 18 volts, 13,730 c.p.s. 2, 65 voltt, 13,730 e.t.a. 160 volts, 15,750 c.p.s.
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rnistors axe Vk watt 10% unless otherwise noted. Resistance values noted for coil and trans-
former windings are D.C. readings. Mica and ceramic capacitors are ±-10% unless otherwise
noted. For sets with UHF see P11.2811, File C8 for UHT schematic.
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Fig. 25. Schematic Diagram - TV -350 Chassis.
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VIDEO PEAKING -COIL ADJUSTMENT

The peaking coil, T6, is adjusted at the factory for proper
transient response of the video cirmjts. Ordinarily, this coil
will require no further adjustment by the serviceman. .0n any
station where excessive overshoot or excessive smear is present,
a slight adjustment of T6 may improve the picture quality on
that station; however, this adjustment may sacrifice the quality
on other channels. If T6 is replaced in servicing, adjustment
will be required.

Before adjusting T6, check the tuner alignment and I -F align-
ment. (Never adjust T6 until the alignment of a receiver is

correct.) Then rune in a station and adjust T6 until there are
no trailing whites or smear in the picture. Turning T6 clock-
wise reduces smiling whites and overshoot; tuming T6 counter.
clockwise reduces picture smear and increases trailing whites.
The proper position is the point where M3 smear or trailing
whites appear in the picture.

The above procedure for adjustment of T6 applies to a par-
ticular station exhibiting smear or overshoot After T6 is

adjusted, reception on all the other stations should be checked.
to make certain that the adjustment has not impaired the pie
tore quality.

TELEVISION ALIGNMENT

The alignment procedure follows the general pattern of first
checking the tuner response with an FM sweep generator and
ncilloscope, comparing the response curve with that given in
the manual, and aligning the tuner if necessary. After it is es-
tablished that the tuner is in correct alignment, the video I -F
channel is aligned by tuning each coil to its assigned pole fre-
quency. using an AM signal, and then feeding in a sweep signal
at the antenna terminals and retouching the I -F adjustments
to obtain the desired pass band. Finally, the sound channel is
aligned, using an AM signal, by tuning the sound take -off coil
and the I -F and ratio -detector transformers.

The overall response curve (r -f, i-f) of the circuits from
the antenna terminals to the video detector, after the I -F stages
have been aligned, should appear essentially the same, regardless
of the channel under test. If nor, the tuner should be aligned.

The video -carrier intermediate frequency is 45.75 mc, and the
sound intermediate (intercarrier) frequency is 4.5 mc. Align-
ment of these circuits requires careful workmanship and good
equipment. The following precautions must be observed:

(Continued on reverse side)

Chassis 3$0: Models 22C14016,
22cho16L, 22c111214, 22c141214L,
2X61.26, 22c14312, 22c4143.2

PHILCO
Chassis 350

Technician

CIRCUIT DIGEST
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PHILCO
Chassis 350

Trthr/mIon

CIRCUIT DIGEST

TELEVISION ALIGNMENT

(Continued from reverse side)
I. There must be  good bond between the receiver chassis

and the test equipment. This is most easily obtained by having
the top of the workbench metallic. The receiver chassis should
be placed tuner -side down on the bench. If the bench has no
metallic top, the test equipment and chassis can be bonded by
a strip of copper about 2 inches wide. The section of the chassis
nearest the tuner should rest on the strip.

2. Do not disconnect the picture tube yoke, or speaker while
the receiver is turned on.

3. Allow the receiver and test equipment to warm up for 15
minutes before starting the alignment.

4. The marker (AM) signal generator should be calibrated
accurately to the frequencies used and to the sound and video
IA carriers of each channel used during alignment. If Philco
Alignment Generator Model 7008 is used, the built-in crystal
calibrator provides an excellent means of calibration. An alter-
nate method for calibrating the signet generator to the sound
and video i-f carrier frequencies is to zero -beat the signal gene-
rator with the received signals.

JIGS AND ADAPTERS REQUIRED
Mixer Jig

Connections to the grid of the mixer tube may be made
through the test point provided for this purpose. To connect
the generator to this point a mixer -grid jig, Philco Part No.
45-1739, and a connecting cable, Philco Pert No. 45-1635, may
he used. As an alternate. a PhiIto alligator -clip adaptor, Part
No. 45.1636, with as short a ground lead as possible, may be
tied to connect the alignment jack. The ground lead should be
connected as close as possible to the mixer tube. It is essential
that the signal.generator output lead be terminated with a
68 -ohm resistor (carbon), so that regeneration, caused by COM
oectioo of the Ind to the mixer, is held to  minimum.

106 OHMS

SIGNAL GENE RATOR
OUTPUT

( 75 OHMS)
106 OHMS OHMS

300 TO
ANTENNA

INPUT

150 OHMS

Fig. I. Antra.. -frigid marching network.

Antenna -Input Matching Network
din impedancematching network for coupling the signal

generutor to the antenna input terminals of the receiver is shown
in figure t. This network which is designed to have an input
impedance of 75 ohms and an output impedance of 300 ohms

IVY 11:4
Ja PLUG

OnE
GROUND

Fig. 2. Video 1F Alignment lip
(Vida, Tea lark Adapter No. I).

10a ZOVN13
CROSSOVER
BIAS-Ia

1511

1500
LUSE

1500

1.1L1F

4 1 5 2 3
SOLDERED
TO SHELL

1500 Lls1F
PART No. 62-215001001

TO OSCILLOSCOPE

C+

- SCOPE
GROUND-

C 84.5 -14 v

TO OSCILLOSCOPE

I5K ,I/2 WATT
PART N0.66-3158340

.1:16 , 1/2 WATT
PART NQ 66-3,08340
MINIATURE
TUBE SHIELD
PART NO. 56- 5629FA 3

_ SHELL
PART NO 56-1146-1
5 PIN PLUG
PART NO. 27-4785-3

is used to match a 75 -ohm generator to a 300 -ohm antenna -input
circuit. The resistors used in this network should be of carbon.
composition construction, and should be chosen from a group,
to obtain values within ten percent of those indicated. The re-
sistors should be placed in shield can, to prevent variable
effects. An antenna -matching jig, Philco Part No. 45-1736.
which consists of a matching transformer and connecting box,
may be used in place of the resistor network.

Video 14 Alignment Jig
(Video Test Jack Adapter No. 1)

The alignment jig used at TSI and shown in figure 2, should
be used during the i-f alignment, to apply the proper bias to
the a -g -c bus, and to provide a convenient oscilloscope connec-
tion. This adapter consists of a five -pin plug, two 10,000 ohm
resistors, and a 1300 inmf condenser for isolation of the bias
supply. To isolate the oscilloscope from the receiver circuits,
a 15,000 -ohm resistor, by-passed by a 1500 mmf. condenser, is
used. A suggested method of fabricating the jig is also shown
in figure 2. This jig should not be used to observe the com-
posite video from the video detector output.

(Video Test Jack Adapter No. 2)
To observe the composite video, at TSI. a jig may be made

with  five -pin plug and a 2200 ohm resistor. (See figure 3.)
The 2200 ohm resistor should be connected to pin 2 of the plug.
A ground lead should be connected to pin 3. To observe the
composite video, connect the oscilloscope to the 2200 ohm
resistor end the ground lend. This jig is also used for injection
of the 4.5 mc. signal during a-i-f alignment.
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ALIGNMENT OF
t 5 MC 50040
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(Video Test lark Adapter No. 2).

TUNER BAND PASS ALIGNMENT
(S Table No. 2)
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TUNER OSCILLATOR ALIGNMENT
TABLE NO. I

STEP
 GENERATOR
DIAL SETTING

RECEIVER
TIMING ADJUST NEIRANKS

1

2

257 rm. channel 11 VC4 for zero beat on scope. a. If regeneration occurs, inject bias;
bias may be increased up to 3

volts, if necessary at pin 1 video
test jack - TSI.

b. Preset fine tuning adjustment so
that it is in the middle of its
range.

251 mt. channel 12 VCS for :ens beat on scope.

3 245 MC. II VC6 for zero beat on scope.chmmel

4 259 MC. channel 10 VC7 ,for zero bent on scope.

5 233 etc. channel 9 VC$ for ecru bear on scope.

6

.

227 mc. channel 8 VC9 for tiro heat on scope.

221 ret. channel 7 VCIO fur zero beat on scope.

8 64.5 inc. channel 6 VC11 for zero beat on scope. 2nd harmonic gives 129 MC.

9 113 no. channel 4 VC12 for sem beat on scope.

10 101 mc. channel 2 VCI3 for sera beat on scope.

FINE
TUNING

VC5 VC4

VC6 UO
qDvci,

evc7 0 0*vat vc,20

V vcio '-'6154'114vcit

FRONT VIEW

Fig. 6. Tamer Loyort.

T Pe

TUNER POLE

0
mix04 GRID

TP20

512

CORRECT SLOPE or
wens MON ON
CHANNEL 7

O E60.3
UHF

POWER

ITHF
INPUT

AM GENERATOR: Connect to receiver antenna -input ter-

minals. (No matching network is required.) Use un-
modulated r -f output.

OSCILLOSCOPE: Connect the vertical -input lead, in series

with a 1000 -ohm eee i rrrrr to the mixer grid test point.
Connect the scope ground lead to the chassis, near the
test point.

RECEIVER CIRCUIT ALTERATIONS: Disconnect tuner itg-c
(white) lead from main chassis, and connect a Li volt
bias battery, with negative terminal to white lead from
tuner, and positive terminal to chassis.

TOP VIEW

SIDE VIEW

IC 504

CHANNEL I
43 SMC GAIN TC518

CHANNEL 13
BAND WIDTH

TC 505 TC503

CHANNELB
BAND WIDTH

TC502

GAIN ON LOW
CHANNELS

TC501

TUNER BANDPASS ALIGNMENT

SWEEP (FM) GENERATOR: Connect to antenna -input circuit OSCILLOSCOPE: Connect the vertical -input lead in series with
through witennainput matching network (See figure 1). a 1000 -ohm resistor, to the mixer plate test point TP4.

Connect scope ground lead to the chassis, near TP4.

RECEIVER CIRCUIT ALTERATIONS: Disconnect tuner a -g -c
(white) lead from main chassis, and connect 1.5 volt
bias battery, with negative terminal to white teed from
tuner, and positive terminal to chassis. Disconnect tuner
link from terminal board, B-9, and connect  40 to 70 -ohm
carbon resistor across the link

VIDEO 14 ALIGNMENT
AM GENERATOR: Connect to mixer test point, TP2, through

 mixer jig, and adjust the generator for approximately
30 percent modulation at 400 cycles. Adjust the output of
the generator during alignment, to keep the output at rise
second detector below 4 volt, peak to peak.

SWEEP (FM) GENERATOR: After step 7, connect to sateen, -
input circuit through antenna input marching network (See
figure I.)

OSCILLOSCOPE: Connect the vertical -input lead to the 15K
resistor of the video i-f alignment jig. Connect scope
ground lead to the ground lead of the jig. Plug jig
into TSI.

PRESET: Contrast and Brightness controls fully counterclock-
wise, and channel selector to channel 4. Adjust AGC
switch to normal position.

BIAS: Apply -Pi volts of negative bias to pin I of video
i-f alignment jig; ground positive side of bias supply to
pin 3 of jig (See figure 2.)

NOTE: If the i-f shield has been removed for repairs, it must
be replaced before proceeding with the alignment.

Fig -
7 3:o'Lniiir tafanFrer7,°::::' carte,

MO

1-7

4-L.

-1-

1

I /
II

"

GAS
112.25 /625
VIDEO 50%

COMER CITECO PONT
CNEOVENC/ IN sic

SOUND IF ALIGNMENT
AM (ANERATOR: Connect "Isor lead through a 2200 ohm

resistor to pin 2 of TSI, using the video i-f alignment jig.
Connect ground lead of generator to ground lead of jig.

VOLTMETER: Use v.t.v.m. or 20,000 ohms -per -volt voltmeter.
Connect to sound test point.

OSCILLOSCOPE: Connect through crystal probe to cathode
(pin II) of picture tube.

STEP

AN
GENERATORT

DA
SETTING

AbJUST RRRRR AS

1 4.5 mc. T7 for maximum in-
dication on volt
meter.

Remove 1st video i-f
tube, and adjust the
volume control for
moderate speaker out-
put.

2 4.5 MG. TS primary (bottom
of TS) for maxi-
mum indication on
voltmeter.

4.5 mt. T5 secondary (top
of T5) for maxi-
mum indication on
voltmeter and mini-
mum spathe, out-
put.

The point of maxi
mum meter indication
for TCS should also
be the point of mini.
mum speaker output.

4 4.5 MC. T8 for minimum in-
dication as view on
the oscilloscope.

5 use T5 primary (bottom Replace hat video i-f
man of TS) for mini- tube, and tune in a

signal mum AM (noise or
bun), using speak
er output for indi-
cation.

station, setting fine
tuning control to ob-
lain crisp picture,
with a small amount
of beat.

Fig. 24 Did nerd Mimeos amingeoind

ref
- - total/

TABLE NO. 2

"IP
swig, 1r10

RECEIVER
TUNING AOJUSTSWEEP DIAL

SITTING
RAMO DIAL

SETTING

I

2

channel 13
(213 mc. with
10-mc. sweep
width.)

Set first to 210 mc. and
note position of mark-
er on response curve.
Then set to 216 mt.
and note position of
marker on response
curve.

channel 13 Use oscilloscope gain as high as
possible with respect to 1151B1 level
and "bounce". Pips fix channel li-
mita on curve. Response curve
should be fiat between limits (see
fig, 3). If not, proceed with step 2.

channel 13 213 ME. channel 33 TC502 counterclockwise un-
oil single peak appears.

CAUTION: Care must be taken
not to unscrew core far enough to
make it drop out of the coil.

3 channel 13 213 mt.

Set first to 82 mt. and
note position of maik-
er on response curve.
Then set to 88 mr.
and note position of
marker on response
CU rVe.

channel 13 TCSO4 until peak falls on
213 me, marker.

It may be necessary to increase
sweep -generator 01311/11T.

4

5

channel 6
(85 me. with
50-mc. sweep
width.)

-Channel 6 Curve should be symmetrical and
centered in pass band. If not, pro.
reed with step 5.

channel 6 85 mc. channel 6 TC503 counterclockwise un-
oil single peak appears.

CAUTION: Care must be taken
not to unscrew core far enough to
make it drop out of the coil.

6

7

a

channel 6 85 mt. channel 6 TC505 until peak falls on
85 me marker.

It may be necessary to increase
sweep -generator output

channel 6

channel 6

85 mc. channel 6 TC503 for maximum curve
height and symmetry of single
Peak

After adjusting TC503, recheck as
in 4. Ifstep necessary, reduce
sweep -generator output to avoid
overloading.

85 mc. channel 6 Retouch TC503 and TC505
for symmetrical response. cen-
tered about 85 mc. marker.

To retouch, only turn cotes dighdY.

9 channel 1

(UHF)
44 mc. channel I

(UHF)
Retouch TC503 and TCSOS
for symmetrical response can-

reted about 44 mc.

After this adjustment recheck chats -
reel 6 and he sure it is within limits.

NOTE: On channel 7, observe the tilt and center frequency of
the response curve. The curve should be centered on the pass
band and should be symmetrical. If it is not symmetrical, and
appears unbalanced, as in figure 6, adjust C507 and C512 (figure
5) to obtain a response curve which is in the mirror image

(tilt in the opposite direction) of the original: for example, if
channel 7 response curve appears as in figure 6A, adjust C507
and 0512 until the curve appears as in figure 7B. This adjust-
ment over -compensates to make allowance for the effect of
channel 13 adjustments upon channel 7 response.

TABLE NO. 3

'ltE'IIPE'DIAL

SWEEP (FM) GENERATOR

ADJUST REINARKSSWEEP DIAL
SETTING

MARKER DIAL
SETTING

1

3

4

6

7

47.25

41.25

not used

not used

not uses

not used

VCI for minimum indication on
scope.

VC2 for minimum indication on
scope.

it is necessary to keep the generator
output sufficiendy high that a null in-
dication may be observed on des os-
cif ,,,.....oid os,.dc.di.,
of the receiver by use signal.-

45.4

45.4

43.0

42.7

44.4

not used

not used'

not used

not used

not used

not used

not used

not used

not used

not used

TT for maximum indication on
won,
T2 for maximum indication on
scope.

VC3 for maximum indication on
acope.

T3 for maximum indication on
scope.

T4 for maximum indication on
scope.

Adjust the output of the AM generator.
to keep the output at the second de -
w"" below 4 4444 P441 t° Peak(For convenience, the oscilloscope may
be calibrated for this purpose before -
hand.)

not used channel 4
(69 mc-, with
&mt. sweep

width)

Run marker
along curve,
checking
against the
curve limits
given in
fig. 7.

If necessary, retouch Ti, T2, T3,
dr T4 as directed in REMARKS
column.

CAUTION: Do not touch sew-
sags of VCI and VC2.

Set Fine Tuning Cam to reference
point previously made in step 1 of
Table I. If response curve does not
fall within limits shown in fig. 7, re -
touch TI & T2 for proper level of
curve at video carrier frequency; ad -
just T4 to level top of curve and T3
for proper slope of low:frequency side
of curve. CAUTION: To retouch,
only turn the adjustments slightly, par-
ticularly T2.
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0011.91101

V1g. e. Cowpoke Sirial, PM 2 of
128Y7, 6 volts, 60 c.p.r.

Fig. 9. Composite Sigma:, PM 2 of
123Y7, 6 volts, 15,750 c.p.s.

OSCILLOSCOPE WAVEFORM PATTERN - TV -300

These waveforms were taken with the receiver adjusted for an approximate peak -
to -peak output of 6 volts at the video detector. The voltages given with the waveforms
are approximate peak -to -peak values. The frequencies shown are those of the wave-
forms - not the sweep rate of the oscilloscope. The waveforms were taken with an
oscilloscope having good high -frequency response. With oscilloscopes haring poor
high -frequency response, the sharp peaks of the horizontal waveforms will be more
rounded than those shown, end the peelogopeak voltages will differ from those shunt

011000 400

Fig. 12. Sync Separate, Plate, Piro 1, 30 Fig. 13. rentical-Oscillator Grid, PM 7, 54. Vertkal-Ostipsst Grid, FM 2, 72
volts, 15,750 c.p.s. 140 vole, 60 c.p.s. volts, 60 cp.,.

\\\
TECHNICIAN

CIRCUIT DIGESTS

rr
Pig. 10. Video Amplifier Plate, 83 rolls, Fig. 11. Sync Separator Grid, PM 2, 90 Fig. 15. Vertical-Osapost Plate, Pia 9, Fig. 16. Phase Compares, PM 6, 7 volts, Fig. 17. Horizontal Oscillator, josection Fig. 18. Norisorstal-Oscillator Catbade, Fig. 19. Horizontal -Oscillator Grid, Pin Fig. 20. Hari:onset-Output Grid, Pin 5,
60 r.p.s. volts, 60 c.p.s. 900 volts, 60 c.p.s. 15,730 c.p..s. of L.800 and R806, 43 robs, 15,750 c.f..... Pins 3 and 8, 18 robs, 15,750 41-1. 2, 40 volts, 15,750 c.p.s. 120 toll,, 13,750 c.p.s.
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Voltage readings taken with a Phileo Model No. 7001: VTVM. All rapacity values in micro-
noted. Direction of arrow through control arms indicates

POWER SUPPLYI. a M. e C ICI
.sirT 400V ..microlarads unless otherwise

clockwise rotation. ' All capacitors so marked are of ceramic disc type. Capacitors marked
GMV have tolerance of -0% + 100%. Letters on tuner switch waters read from front to
back of tuner. All resistors are Vs watt 10% unless otherwise noted. Resistance values
noted for coil and transformer windings are D.C. readings. Mica and ceramic capacitors are
±10% unlos otherwise noted. For sots with UHF use P11.2011, Filo C8 for UHF schematic.

Fig. 21. Schematic Diagrams - TV -300 Chassis.

THE TV -300 AND TV -301 DIFFERENCE
The TV-aot is similar to the TV -300, the difference being in the picture

tube used and the shorting out of one resistor in the TV -300 to make the
TV -30t chassis.

The TV -300 chassis uses a 21XP4A picture tube which is an electrostatic
focus tube. When this tube is used the 27 ohm resistor in the high voltage
transformer is necessary for proper electrical centering of the picture.

The TV -301 chassis uses a 21WP4A picture tube which is an electromag-
netic focus picture tube. When this picture tube is used the 27 ohm resistor
is shorted out and the chassis is called the 301.

This is the only difference between these two chassis.

Gemara!

The alignment procedure follows the general pattern of first
checking the osner response with an FM sweep generator end
oscilloscope, comparing the response curve with that given in
the man n, and aligning the tuner if orressary. After it is es-
tablished that the tuner is in corners alignment the video 1.F
channel is aligned by tuning each coil so its assigned pole fre-
quency, using en AM signal, and then feeding in a sweep signal
at the antenna terminals and retouching the I -F adjustments to
obtain the desired pass band. Finally, the round channel is

aligned, using en AM signal, by tuning the sound take -off coil
and the I -F and racio-detector transformers.

The o.er.11 response curve (r -f, i-f) of the circuits from the
antenna terminals to she video detector, after the I -F stage. have
been aligned, should appear essentially the same, regardless of
the channel under test_ If not, the tuner should be aligned.

The video -carrier intermediate frequency is 45.75 mc., end
the sound intermediate (interurrier) frequency is 4.5 mc.
Alignment of these circuits requires careful workmanship end
good equipment. The following precautions must be observed:

I. There must be  good bond between the receiver chassis
and the test equipment. This is most easily obtained by having
the top of the workbench metallic. The receiver chassis should
be placed tuner -side down on the bench. If the bench has no
metallic top, the test equipment and chassis can be bonded by
 strip of copper about 2 inches wide. The section of the chassis
nearest the tuner should rest on the strip.

2. Do not disconnect the picture tube yoke, or speaker while
the receiver is turned on.

3. Allow the receiver and test equipment to warm up tor 15
minutes before starting the alignment.

4. The marker (AM) signal generator should be calibrated
accurately to the frequencies used and to the sound and video
of carrion of each channel used during alignment. If model
7008 is used, the built-in crystal calibrator provides an excellent
memos of calibration. An alternate method for Warning the
sipul generator to the sound end video r -f carrier frequencies
is to zero -beet the signal generator with the received signals.

(Continued on reverse side)

Chassis TT -300, TV -301: Models
2204119, 4120, 4120L, 4123, 4310,
4310L, 4011, 4013, 4013L, 4013x,
4015, 4119x, 4124, 41241,, 4127,
4120x, 4123, 4124s, 4125H, 4125m,
4311H, 4311m

PHILCO
Chassis TV -300,
TV -301

Technician

CIRCUIT DIGEST
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PHI LC 0
Chaises TV 300,
TV 301

CIRCUIT DIGEST

ALIGNMENT
(Continued from reverse side)

JIGS AND ADAPTERS REQUIRED

Mixoe Jig

Coasections to the grid of the mixer tube may be made
through the alignment jack provided for this purpose. To con-
anct the generator to this point,  mixer -grid jig, Phil. Part
No. 45.1739, and a connecting cable, Philco Part No. 45-1635,
may be used. As an alternate, a Philco alligator -clip adapter,
Part No. 454636, with as short a ground lead as possible, may
be used so connect the alignment jack. The ground lead should
be connected as close as possible to the miser tube. It is es-
sential that the signal -generator output lead be terminated with

TUNER OSCILLA

TARO

AM GENERATOR: Connect to the receiver lintennxinput
terminals. (No matching network is required.) Useto
modulated R -F output_

OSCILLOSCOPE: Connect the vertical -input lead, in series
with a i000 -ohm resistor, o the mixer plate test point,

66 -ohm resistor (cub.), so that regeneration, caused by
connectioo of the lead to the mixer, is held to a minimum.

Attfonna-lopot Matching Network
An impedance -matching network for coupling the signal

generator to the antenna input terminals of the receiver is shown
in figure I. TN, network, which it designed to have an input
impedance of 75 ohms and to output impedance of 300 ohms is
used to match  75.olina generator to a 300 -ohm antenna -input

Figs Astemoielsrpri Matching Network.

ciensit. The resistors used in this network should be of carbon-
comp.:hi. construction, and should be chosen from a group,
to obtain values within ten percent of thou indicated. Tbe m-
entors should be placed in a shield can, to prevent variable
effects An antenna -matching jig, Phil. Part No. 45-1736,
which consistsof  matching transformer and connecting box,
may be used in place of the resistor network.

T OR ALIGN/AIM

TP-2. Connect the scope ground led to the chassis, near
TP-4.

RECEIVER CIRCUIT ALTERATIONS: Disconnect tuner AGC
(white) lead from main chassis, and connect a 1.5 -volt
bins battery, with negative terminal to white Iced from
sumer, and positive terminal to chania.

ITV AM &INIMATOR
DIAL DIETTIDC

MICE! VIM
motet 1111.15T MIURA

1 257 tor. channel 13 TG506 for zero best cal scope. a If regeneration occurs, increase bias;
bins may be increased up to 4 or S
volts, if memory.

b. Preen fine midi 07011.01 to tester
of its range.

2 251 mc. channel 12 TC-507 for zero beat co *owe.

3 245 me. chennel II Toss* for env beet is nape.

4 239 mc. (kennel 10 TG509 log zero beet en scope.

3 233 mc. darned 9 TOM for zero beat on scope. a. To adjust channel S use damsel 9
tuning core then recheck channel 9.

6 22l me. channel 7 TC.5t i for zero beat on scope. a. Repeat steps 1 tiro 6 sod readjust
A necessary until demands are with-
in 500 he. of proper frequency.

7 129 etc. channel 6 TC-512 fee woo boa ea scope.

5

9

113 mc. donned 4 11G513 foe zero bent on -scope.

101 MC channel 2 TG5t4 for zero best on scope.

VIDEO N AIJONMENT
TABLE 2

A.M. GENERATOR: Connect to miner wet point, 110.2,
through a mines jig, and adjust the generator for approxi-
oniy 30% tooduletica at 400 cycles. Adjust the output
of eke &mentor during alignment to keep the output at
is IIIRT mho& below 40 voles peek eo peak.

WHIP (TN) GENERATOR: After step 5 connect to =team-
inpot circuit through antenna -input matching network (see
649. ?)

OSCILLOSCOPE: Connect vertical -input lend to pin No. II
at the cathode ray Tube.

PRESET: Contrast control full on. Channel selector to chan-
nel position No. 1.

BIAS: Apply 5.0 volt, of negative him into 1P-1 (AGC
system).

NOTE: I -F shield must be in place.

5500
All IDENZITATIMI
inn 'arms

MIN (IV) 110111:11ATOR

ADMIT MIDARKIWM DIAL
INTTIITII

NAMED I1U.
SITT111

1 45.5 an. TT for maximum
indication on scope.

The scope level must not be per -
mined to exceed 40 volts peak to
peak or overloading will occur.

2

3

43.1 mc. VG 1 for maximum
indication oo scope.

42.7 on. T -2 -IF for maximum
indication on scope.

4

5

6

45.0 mc

44.4 mc.

T6 -IF for maximum
indication on scope.

Channel 4
(69 mc. with
6 asc. sweep
width).

T3 -IF for maximum
indication on scope.

Run marker
along curve
checking against
curve limits
given in figure 6.

If necessery mooch
TT, VC i, T2IF,
T6 -IF, T3 -IF.

Adjutt carrier level with TT and
T6 level curve with T-3. Position
42.5 mc. slope with VG1 and TI.
CAUTION: Retouch only slightly.

TUNER RANDPASS ALIGNMENT - Sin Veils 3

.10

LAI 71.
,AISI

CI001111 aan
Valk moSON Row..
0.1

Fig. 2. Televisios tenser response carve,
showing Irensigius

is.
2 is

Karla, CenTl
vv-

11

1

I twee. I

tuatm-.1

Pig. 3. Telesitioo tree response twee, shovels( trashing compensation.

TUNER BANDPASS AUONMINT
TABU 3

SWEEP (FM) GENERATOR: Connect to receiver antenna RECEIVER CIRCUIT ALTERATIONS: Bias same as Chart
input circuit through antenna -input matching network (see I. Disconnect the tuner coupling link Ned. and connect a
figure 1).

40- to 70 -ohm carbon resistor across the open end of the
OSCILLOSCOPE: Same as in Chart 1. lad from the tuner.

SWIM WTI) SIDLIATINI

STIP MCI'
DIAL

OMITS

MARKIN
0IAL

01771111

ItICSIVIIII
MINIMS ADMIT IIIMUJIMS

I Channel 13
(213 mc., with
)O-mc. sweep
width.)

Set first to 210 me.
end not position
of marker on
response curve.
Then set to 216 mc.
and note position
of marker on
response curve.

Channel 13 Use oscilloscope gain as high as possible
with respect to hum level and "bounce".
Pips fix channel limits on curve. Response
curve should be gat between limits (see
figure 2). If not, proceed with step 2.

2 Channel 13 215 en. Channel 13 T4 - WS2 counter.
clockwise emit ensile
Pea Vim,.

CAUTION: Care must be taken not to an
screw core fsr enough to snake it drop out
of the coil.

S Channel 13 213 mc. Channel 13 T.15-WS3 until peek
falls ma 213.esc, marker.

It may be necessity to increase sweep -
generator output

4 Chimed 7
(177 en., with
10.mc. sweep
width.)

Set first to 174 enc.
and note position
of =titer on
response curve.
Set to 180 mc. and
note position of
marker on
response curve.

amend 7 Note curve with inspect so tilt and center
frequency. Curve should be centered in
pass band and symmetrical- If not, pro.
reed with step 5.

5 Channel 7 174 mc. S ISO mc. Channel 7 VG3 end VG2 to ob.
tam correct tilt on sop
of curve.

VC3 and VC2 compensate for the tuning
edict of Chancel 13 adjustment upon Chao.
eel 7. (See figure 3.)

6 Channel 1) 213 mc. Channel 13 Retouch T.l5 of WS3
and T4 - WS2 for
symmetrical response,
centered about 213-..
marker.

To retouch, only turn cores slightly.

7 Channel 7 117 M. Chimed 7 Repeat Check for centerstep 5. response curve correct
frequency and symmetry.

II
Repent steps 6 and 7.

--
Repeat Channel 13 and Channel 7 adjust-
ments, alternately, until favorable curves
are obtained on both.

9 Channel 6
(55 mc., with
.10.idmth.c.)sweep

Set int to 52 mc.
and note position
of marker on
response curve.
Then set ton mc.
and note position
of marker on
response curve.

Channel 6 Curve should be symmetrical and centered
in peasband. If not proceed with step 10.

10 Menne! 6 55 enc. Chanel 6 T-14 of WS2 counter.
clockwise until tingle
peel[ Wis..-

CAUTION: Care must be taken not to no.
screw core far enough to make it drop out
of the coil.

11 Channel 6 55 me. Channel 6 T-21-WS3 until peak
falls on 55-mc. marker.

It may be necessary so increase sweep -
generator output.

II Channel 6 55 12C. Chine] 6 T-27 - WS5 for maxi.
mum curve height and
symmetry of single
Peak

After adjusting TC501, recheck as in step
9. If necessary, reduce sweep -generator
output to avoid overloading.

13 Menai 6 es me. Channel 6 Retouch T.21 - WS3 To retouch, tightly.
and T-14 - WS2 for
symmetrical response,
centered botat 65-mc.
marker.

only tuns cores

ig. 4. Tuner layosd shotguns local:mu of adjustments.

FINE
TUNING

T P 4 0
CORRECT SLOPE Or 0

TUNER POLE wAvE FORM ON 0 00 CHANNEL 70 0
UHFPkxER 50:3NO ERit.20

O 5 0
LINE

512
INPUT

TOP VIEW

v

Ve

10

()"
20VCEI
vC 90

s

5 V,j4a0
VCI30 0

vc120

0 4
O6

CHANNEL
1

TC504 1 ®
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43SW GAIN Tessa

TC5OS 7C503
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13

BAND WIDTH

TC502

GAIN ON LOW
CHANNELS

i0
strirs

FRONT

Sri:

VIEW
Tr.sn i

SIDE VIEW

Pig. S. TIMM Wiring Diagram

L_J

Fig. 7. Bale Layout - Top View - TV -300 Cbasii5.

Fig. 23. Dial Cord Stringing Arrangement.
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TECHNICIAN
CIRCUIT DIGESTS
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TECHNICIAN
CIRCUIT DIGEST

UHF TUNER ALIGNMENT
NOTE: IF Amplifiers and VHF Tuner must be correctly aligned before attempting UHF Tuner alignment.

UHF Tuner must be in chassis and properly connected.

Turn UHF Station Selector to channel 35.

600
UHF

Antenna
Terminals

Scope at
junction of
1205-R212

11w.P 9 ..  ,,, nt ov1Pu1 as
owes postbIe to obtom re.
gored rasp...no- Adjust
ior ...Mi.," amplitude

LIO-
3 Turn UHF Station Selector to channel 14.

4 I 470
UHF

Terminals

Scope at
of

1205-R212

Response curve should
appear as shown

Check
Point-

S Turn UHF Station Selector to channel BO.S- 870
UHF

Antenna
Terminals

Scope at
junction of
L205 -R212

Res ponse curve should
appear as shown

Check
Point

Degree of response curve tilt should be approximately equal for step 4 and 6.
Adjust 110 for equal degree of tilt.

RAYTHEON
Aristocrat Series Chassis
2 1T40-41, 2 1T43-46

Chassis 21T40: Models M -210-B, M -210-M, C-
214 -B, C -214-M Chassis 2IT41: Models UM -211-
B, UM -211-M, UC-213-B, UC-213-M, UC-215-B,
UC-215-M Chassis 21T43: Model C-218 Chassis
21T44: Model UC-219 Chassis 21T45: Models C-
2)6 -B, C -216-M Chassis 21T46: Models UC-217-
B, UC-217-M

V -Video
S.Sound

VHF TUNER ALIGNMENT
NOTE: I F Amplifiers must be correctly aligned before attempting tuner alignment.

Tuner must be in chassis and properly connected.
CONNECT -IA VOLTS BIAS TO TUNER AG .C. SET FINE-TUNING CONTROL TO MID -RANGE.

Seep

166

11Otl
emmrIr

Imaap
19461.9.

Sign

ut
al

Inp

'969

06p6
Feint

lemorks
*direst

(VHF only tuner)
Adjust

(VHF -UHF tuner)
Response

y,gg. pm) Wow (a.)

I V-193.25
5.197.75

...
Channel 10

Antenna
Terminals

SooPo at
VHF

R. F. Test
Point

Adjust tor maximum
shown with rnerkers

as shown and less than
30% difference be -

hosen valley and peaks

C-5
C-7

CAI

C-1

C4
C-11

V S

/A
2 V47.25&it's chenoel 4 Antenna

Tewnknals

Sc?Pa at
VHF

R. F. Test

Point

Adjust for maximum
response with markers
g, ,,,,,,,,, end less than
30% 144.,nv, gg,

tweet. valley and peaks

C-5
C.7
C -I1

C -I
C4
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VHF

R. F. Test

Point
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channels. Response

curve end markers

should be as indicated.

5p'°se curve tilt of

not more than 30%

is permissible. Ilf net,

repeat step 1).

Check

Points

Only

Check
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V I

r\ix
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Amen,.
Thrj,n4,j.j,

Scope at
junction of
L205-0212
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Slug

Oscillator
Slug

5 REPEAT STEP 4 FOR EACH CHANNEL

106 Antenna
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Set Tuner to
Channel 2
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L.2
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VTVM
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TECHNICIAN
CIRCUIT DIGEST

RAYTHEON
Aristocrat Series
Chassis 2 1T42

NOTE. COIL RESISTANCE READINGS NEAR COILS AND TRANSFORMERS WERE TAKEN WITH
AN OHMMETER DIRECTLY ACROSS COL (ICING MEASURED EXCEPT THOSE
INDICATED BY AN ASTERISM/ALONE LEAD VMS DISCONNECTED. COILS SOWN
WITHOUT A READING HAVE A RESISTANCE OF LESS THAN OWE OHS.
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Aristocrat Series Chassis 21T42: Models
C-2128. C -212M, C-220

NOTE
CAPACITOR VALUES lid 'MMFD'
UNLESS OTHERWISE MARKED

RESISTOR WATTAGE SHOWN IN
r2 WATT UNLESS OTHERWISE MARKED.
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PRODUCTION CHANGES
The coding system presently being used to determine

production changes is in Kw form of three numbers fol-
lowing the basic chauis number stomped on the rear
flange of the chauis. TM three numbers represent Has
RTMA date code system and are stamped in revere
order. The code number changes only when a production
change is incorporated and remains until the nand pro-
duction change. Chassis were coded 325 at start of
production.

CIRCUIT CHANGES
CODE REASON CHANGE

He C.d. C".I. .. Y.'" °""1...rT° IT..Sta ilify 11410 awaited hoot 470 ohm to 100K oho..

No Cede Ch To Increase Vertical Siu 1/407 &snood from 3.9 rnegohm to 3.3 megehm.

N. Cede Chomp To facilitate Production 0407 and 0409 changed from 50013 nunf, 500 volt
to .005 mid, 1500 volt.

1,100
R103

CODE SEASON CHANGE

N. CHI Guinan To Inc..... Horizontal Silo C6422naf,t2added in parellel with06ou20

N. Cade away. To Improve Vortical Sync 8402 changed from 64K ohm to 75K ohm.

725 To Improve Memo Focus C.R.T. pin 6 rewired from boost to 245 volt 4 plus.

335 To Prolong C.R.T. Life C.R.T. pin 10 rewired from 745 roll I plus lo "ono
tanof (612 sou ken 111611 ow 1613 152K

ohm) added.

N. Code Cluj* To Improve Horizontal Limaority. Two antipin cushion magnets added (part Im. 201.
26614).

935 To Reduce Audio Hum. T101 primary rewired horn Et source A Sc source B.

043 To Weimar, Audio Buzz R100 changed from 470K to 100K. 0103 (10K, 500
volt) deleted.

245 To Incroase Hari 15ee at
105 VeIl AC.

V-13 changed nom 6AX4 to 6ALP1 . Yoko rewired
horn T600 terminal 2 to terminal 3.
0627 122 rarnf, 5 KV) .4.1.1.4.

245 Undonoritor L.b. Renate. R502 changed free. 4700 to 12011
8109. R411, 8412 .Id 0407 dolotei.
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The schematic Is shown in the latest
condition al Ills lime of printing.

All resistance value in ohms. K = 1000.

All capacitance value. less than 1 in
MF and above 1 in MMF unless otherwise
noted.

Direction of arrows at controls indicates
clockwise rotation.

All voltages measured with "Volt
Ohmyst" and with no signal input. Volt-
ages should hold within -±20% with 117
v. a -c supply.
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PICTURE I -F TRANSFORMER ADJUSTMENTS. -
Models 2l-S519N to 21-5.537N Incl.

Connect the i-t signal generator in series with a 1500 mml
ceramic capacitor. to the mixer grid test point TP2.

Connect the "VoltOhmyst" to the junction of R118, 8146 and
CI20 and to ground Turn the AGC control fully clockwise.

Obtain two 7.5 volt batteries capable of withstanding
appreciable current drain and connecL the ends of a 1.000
ohm potentiometer across each. Connect the battery positive
terminal of one to the chassis and the potentiometer arm to
the junction of 8118. 8146 and CI20. The second battery will
be used later.

Set the bias to produce approximately -4 0 volt of bias at
the junction of R1113. RI46 and CI20

Connect the "VollOhmyst" to the junction of 8129 and
L103 and to ground.

Set the VHF signal generator to each of the following fre-
quencies and peak the specified adjustment for maximum
indication on the "VoltOhmyst ' (Note. These transformers
should be peaked with their cores at the ends of the coils
nearest the chassis / During alignment, reduce the input sig-
nal if necessary in order to produce 3 0 volts of dc al 8129
and L103 with -4 0 volts of 11 bias at the 'unction of 8118.
8146 and CI20.

44.5 roc- T107
45 5 mc. TI06
43 0 mc. T105

Set the VHF signal generator to the following frequency
and adjust the picture 1.1 trap for minimum dc output at
8129. LI03. Use sufficient signal input to produce 30 volts
of d -c on the meter when the adjustment is made

47 25 mc L102
(Note. Core should be at end of coil nearest chassis when

properly adjusted.)
Models 2l.S.519NU to 21-S-5.37NU

Connect the iI signal generator in series with a 1500 matt
ceramic capacitor. to the mixer grid iesi point TP2

Connect the -VoltOhmyst- to the junction of RI18. 8146
and CI20.

Turn the AGC control fully clockwise.
Obtain a 7.5 volt battery capable of withstanding appre-

ciable current drain and connect the ends of a 1.000 ohm
potentiometer across it. Connect the battery positive terminal
to chassis and the potntiometer arm to the junction R118,
RI46 and CI20. Adjust the potentiometer for -4.0 volts indi-
cation on the "VoltOhmyst."

Connect the "VoltOhmyst" to the junction of 8129 and L103
and to ground.

Set the VHF generator to each of the following frequencies
and with a thin fiber screwdriver tune the specified adjust-
ment for maximum indication on the "VoltOhnsyst." In each
instance the generator should be checked against a crystal
calibrator to insure that the generator is on frequency.

During alignment, reduce the input signal if necessary in
order to produce 3.0 volts of ci-c at 8129 and L103 with -4.0
volts of bias at the junction of R118, 11146 and CI20.

44.5 mc. .T107
45.5 rec. .

. T106
43.0 mc, 1105

Mote: Peak transformers with cores at end of coils nearest
chassis.(

Set the signal generator to the following frequency and
adjust the picture i-f trap for minimum d -c output at junction
of 11129 and L103. Use sufficient signal input to produce 3.0
volts of d -c on the meter when adjustment is made,

47.25 mc. 1.102

(Note, Core should be at end of coil nearest chassis when
properly adjusted.)
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SWEEP AUGNMENT OF PICTURE I -F. -
Models 2l -S -519N to 2I -S-5371.1 Incl. 2.'"

To align the miner plate circuit, connect the sweep gener-
ator fo the miser grid test point TP2. in series with a 1500
mml. ceramic capacitor. the the shortest leads possible, with
not more than one inch of unshielded lead at the end of the
weep cable. Connect the sweep ground lead to the top of
the tuner.

Set the channel selector switch to channel 4.
Clip a 330 ohm resistor between pin 1 ol V107 and ground.
Preset CII6 to minimum capacity.
Adjuet the bias box potentiometer to obtain -4 0 volts of

bias as measured by a "VoltOhmyst:' at the junction of RII8
RI46 and CI20.

Connect a 180 ohm composition resistor from pin 5 of V105
to pin 6 of V105 Connect the oscilloscope diode probe to pin
5 of VICIS and to ground.

Couple the signal generator loosely to the diode probe in
order to obtain markers

Adjust T1 (top/ and 1104 flop/ for maximum gain and with
45.75 mc. at 75% of maximum response.

Set the sweep output to give 0 3 to 0 5 volt peak -to -peak on
the oscilloscope when making the final touch on the above
adjustment

Adjust CII6 until 42 5 mc is at 70% response with respect
to the low frequency shoulder of the curve as shown in Figure
9 Maximum allowable tilt is 20%

Disconnect the diode probe, the 180 ohm and the 330 ohm
reeistors.

Connect the oscilloscope to the junction of R129 and 1103
Leave the sweep generator connected to the niixer grid test

point TP2 w1th the shortest leads possible
Adjust the output of the sweep generator to obtain 3 0 to

5.0 volts peakto.peak on the oscilloscope
Couple the signal generator loosely to the grid of the first

pis amplifier Adjust the output of the signal generator to
produce small markers on the response curve

Retouch T105. TIO6 and TIO7 to obtain Ilse response shown
in Figure 10.

Increase sweep output ten limes and check attenuation at
41.25 mc. Adjuet 1105 and 1107 to set 41.25 inc. between 25
and 35 times down with curve a. shown in Figure 10.

MD. the sweep generator 'to the ontenna trminals. Con -
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nod -3.0 volts Mao to pin 5 o VI03. Adjust 1106 and T1137.
slightly to correct for any me all tilt while switching from
channel to 6=34.

Models 21.5-519NU to 21-0.537NII Ind
To align the miser plate circuit, connect the sweep gener-

ator 10 the miner grid test point TP2. in series with a 1500
mmf. ceramic capacitor. Use this shortest leads possible. with
not more than one inch ol unshielded lead at the nd of the
Sweep cable. Connect the sweep ground lead to the top of
the tuner.

Sot the channel selector switch to channel 4.
(Continued on reverse side)
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Chassis KCS92: Models 21 -S -503N,
21-S-50I4N, 21 -S -505N, 21 -S -506N,
21 -S -507N, 21 -S -519N, 21 -S -521/I,
21 -S -522N Chassis KCS92A: Kodels
21 -S -510N, 21 -S -511N, 21 -S -516N
Chassis KCS928: Model 21-6437N
Chassis KCS92C: Model 21 -S -526N
Chassis KCS92D: Models 21-S-503NII,
21-S-501010, 21-S-505NU, 21-S-506NU,
21-S-507NU, 21-S-519NU, 21-S-521NU,
21-9-522NU Chassis KCS92E: Models
21-S-510NU, 21-S-511NU, 21-S-516ND
Chassis KCS92F: Model 21-S-537ND
Chassis KCS92N: Model 21-S-526NTI
Chassis KCS92Lr Model 21 -S -523N
Chassis KCS92M: Model 21-S-523NU
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See replacement parts
list for these chassis
at right.

RCA
Chassis KCS92, KCS92A,
KCS92B, KCS92C, KCS92D,
KCS92E, KCS92F, KCS92H,
KCS92L, KCS92M
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RESISTIVE CONTROLS

RCA TV CHASSIS KCS92 SERIES - REPLACEMENT PARTS LIST

For further Information concerning these replacements, contact

manufacturers directly or their local distributors

SYMBOL NO. DESCRIPTION RCA STOCK NO. CENTRALAB CLAROSTAT MC MALLORY

R108A,B On -off vol.& Pie control 79707
(KCS92J&K chassis)

R108A,B On -off vol.& Pie control (all
chassis except KCS92K&J)

78208 F1-25,R2-57,KB-1 RTV-443 QJ-504 UE775S, UF I4L,
UR16T254-US-2 6

R149 AGC control 78808 AB -59, AK -1 A47 -500K -S F KS -1/4 B11-133, TM -2 SU-50

R164 Vertical hold control 782 10 AB -15, AK -4 A47-1.5 meg.-S KSS-3 Q11-138 U-155
R165 Height control 7987 1 A47-5 meg.-S FKS-1/4 Q11-141, SQ
R174 Vertical linearity control 78807 AB -83, AK -1 A47-2.5 meg.-S FKS-1/4 BI1-239, TM -3 SU-565
R178 Brightness control 79139 AB -46, AK -4 A47 -200K -S KSS-3 Q11-129 U-43

SPEAKERS
DESCRIPTION RCA STOCK NO. JENSEN PERMOFLUX QUAM UTAH

5"PM speaker, with cone
and 3.2n voice coil

77000 Viking 5.16 45B 5A I- or 5A0 1 SP5Z

8"PM speaker, with cone
and 3.2n. voice coil

14664 P8 -T, ST -117 75K 8A3lor8A21 SP7 5D

FUSE

SYMBOL NO. DESCRIPTION

RCA
STOCK

NO. BUSSMANN

F101 Fuse -.3 amp. 782 14 ,AGC 3/10

CAPACITORS ( all except fixed paper)
Units described below are fixed -value, ceramic types unless otherwise identified

SYMBOL

NO. DESCRIPTION

RCA

STOCK

NO.

AEROVOX

NO.

ASTRON

NO.

CENTRA-

LAB
NO.

CORNELL-

DUBILIER
NO.

ERIE

NO.

ILLINOIS
NO.

MALLORY
NO.

PYRAMID

NO.

SANGAMO

NO.

SPRAGUE

NO.

C101 3 mmf., ±1 mmf., 500 v. DC. Part of PC101 76507 N750 -S1-1-3 GO -II 5TCCB-V33
C102 39 mmf., 110%, 500 v. DC. Part of PC101 79323 NP0-51-2-39 GO -31 5GA-Q39

C103 56 mmf., ±10%, 500 v.DC.Part of PC101 79324 NPO-S1-56 GO.36 DC525 5 GA -Q 56

C104 .0 lmf.,+100%, -0%, 500 v. DC. 73960 BPD -.01 D6-103 K-082 DC5 11 511K -S1

Part of PC101
C105 Part of TIO1
C106 Mica, 1000 mmf., 500 v.DC. 53300 1467-.001 5W5T5 K-1210 MS -2 1

Part of PC101
C112 270 mmf., ±10%, 500 v. DC. 476 17 DI -270 (±10%) BP 6-001 TCZ-270 GO -54 ED -270 UC-53 27 5GA-T27

For KCS92B, F, L & M

C114 Electrolytic, 100 mf, -10%, +100% 793 14 PRS-4 50V-100 MM 100-250 GO -42 IHT 100250 FP 129.1 TD -10 0-2 50 MT -25100 TVL-1535

250 v. DC.

C118 15 mmf., ±5%, 500v. DC. 39044 N750S 1-1-15 D6-150 GO -21 TCO-15 MS -415

0119 470 mmf., +100%, -0%, 500 v. DC. 77293 BPD -.00047 D6-471 GO -60 ED -.00047 5GA-T5

C121 470 mmf., ±20%, 500 v. DC. 78622 SI-470 DD -471 GO -60 5GA-T41

Part of PC102 or Z102
C122 470 mmf., +100%, -0%, 500 v. DC. 77293 BPD -.00047 06-471 GO -60 5GA-T5

Part of PC 102 or Z102

C 123 1000 mmf., +100%, -0%, 500 v. DC. 772 52 BPD -.001 D6-102 GO -69 5H K -D 1

Part of PC102 or Z102

C124 Same as C121 SI-470 DD -471 GP -470 5GA-T47

C125 Same as C123 (PC102 only) BPD -.001 D6-102 5H K -D 1

C125 2 sections: -.00 1 mf., 500 v. DC. 19319 BPD -2-.001 D El 2-102 DKO-69 ED2-.001 DCD-.521 5HK-2D1

A,B (Z102 only)

C 126 1000 mmf., 10%, 500 v. DC. 78623 D 1-.001 DO -102 GO -69 5 GA -D I

Part of PC102 or Z102
C127 Insulated, 1 mmf., ±0.5 mmf, 500 v. DC. 79809 NPO-S1-1-6.8 GO -14 5TCCB-V68

Part of PC 102 only.

C127 9 mmf., ±0.5 mmf., 500 v. DC. 79 164 NPO-S1-1-10 GO -18 R9043

(Z102 only)

0128 10 mmf., ±10%, 500 v. DC. 33098 9750-S1-1-10 TCZ-10 GO -18 ED -10 UC-541 5 GA -Q 1

C130 47 mmf., ±10%, 500 v. DC. 39042 N750 -S1-27-47 06-470 GO -33 ED -47 UC-5447 5 GA -Q 47

C132

A,B
Electrolytic, 80/80 mfd,

400/200 v. DC.

79141 AFH-2-44-90 EYD-633 8-081 UMP 488 FP375.5 TM -138 0-4 50 D-344 TVL-3 764'

C133 Same as C122 BFD-.00047 5GA-T5

C134 Electrolytic, 100/30 mfd, 79 14 6 AFH-2-64-25 EYD-6 17 UMP 4 103 FP247 TM -10 0-4 50 D-343 TVL-36 72"
A,B 400/50 v. DC. TD -50-50

0137 Mica, 220 mmf., ±10%, 100 v. DC. 79021 1469-220 TCZ-220 5A5T22 TC0-220 UC-5322 RR -1322 MS -322

C140 Mica, 330 mmf., ±10%, 500 v. DC. 39640 1469-330 22A5733 RR -1333 MS -333

C143 Mica, 82 mmf., ±5%, 1000 v. DC. 76474 1469-82 TCZ-82 22A5082 K-3 48 2 MS -482

C144 Mica, 220 mmf, ±10%, 500 v. DC. 58271 1469-220 TCZ-220 22A5T22 TCO-220 UC-5322 RR -1322 MS -322

C 159 6 mmf., ±1.0 mmf., 500 v. DC. 77364 NPO-SI-1-6.2 GO -14 5GA-V6

C160 100 mmf., ±10%, 500 v. DC. 39396 N750 -S1.7-100 TC N- 100 GO -42 ED100 UC-531 5GA-Tl

C162 Mica, 68 mmf., ±5%, 1000 v. DC. 764 15 I468LS-HV-68 ±5% TCZ-68 VQ6 8 RR -1468 10G A -Q 68

0161 Mica, 330 mmt., ±5%, 1000 v. DC. 76476 1468LS-HV-330 5P 15T33 K-2333 10GA-T33

±5%

C171 Trimmer --10-160 mmf, Horizontal drive 71807

C176 Mica, 270 mmf., ±20%, 1000 v. DC. 79022 1468LS-HV-2 70 TCZ-270 22A5727 MCK327 K-2327 IOGAB-T27

CI77 82 mmf., ±10%, 3500 v. DC. 78225 It 9044

C180 Part of Yoke 2 OGA-T 12

claiiC182
Same as C123 (PC102 or Z102) BPD -.001 D6-102 5 H K -D 1

C183 Same as C123 (PC102 only) BPD -.00I 06.102 5HK-D I

C184. 410 mmf., ±20%, 500 v. DC. 78622 S1-1-470 DD -47I GO -60 GP -410 UC-5347 5GA-T47

C185 Same as C122 (PC102 only) BPD -.00047 D6.471 5GA-T5

C186 .001 mf., +100%, -0%, 500 v. DC. 77252 BPD -.001 D6-102 GO -69 ED -.001 DC -521 5HK-D 1

0 187 Same as C 140 1469-330 MS -333

CAPACITORS (fixed paper)

Replacements for standard units listed below are available in the following brands:
Aerovox, Astron, Centralab, Cornell-Dubilier, Erie, Illinois, Mallory, Pyramid, Sangamo and Sprague.

SYMBOL
NO. DESCRIPTION

RCA
STOCK

NO.

0107 .0033, ±10%, 400 v. DC. Part 9f PC 101 793 15
C108 0.47, ±I0%, 200 v.DC. Part of PC101 79148
C109 .01, ±20%, 200'v. DC. For KCS92,C,D&H 790 14

C 109 .0027, ±10%, 600v. DC. For KCS92B,F,L&M 73 599

C109 .0047,±20%,400 v. DC. For KCS92A&E 79017
C110 .01,±10%, 200 v. DC. For KCS92,C,D&H 79316
C 110 .015,±10%, 200 v. DC. For KCS92B,F,L&M 79530
C111 .01mf,±20%,200 v. DC. 19014
C112 .001,±10%,600v.DC.For KCS92A&E only 75643
0113 .0027,±10%,600v.DC.ForKCS92C,D&H 73 599

C 113 .0018,±10%,600v.DC.ForKCS92B,F,L&M 79531
C115 .0082, ±10%, 1000 v. DC. 73808
C117 .0027, ±10%, 600v. DC. Same as C113 73 599

(For all chassis except KCS92A&E)
C120 0.47, ±20%, 200 v. DC. 73787
C129 .0039, ±10%, 400 v. 0C. 790 18

C13 1 0.1, ±20%, 600 v. DC. 79 149

C 135 0.1, ±20%, 600 v. DC. 73557
C136 0.33, ±20%, 200 v. DC. 76994

C138 .0022, ±10%, 600 v. DC. 73 595

0139 .041, ±10%, 600 v. DC. 73 592

C141 0.1, ±20%, 400 v. DC. 7355 1

C142 .033, ±20%, 400 v. DC. 73552

0146 0.01, ±10%, 400 v. DC. 73561

SYMBOL
NO. DESCRIPTION

RCA
STOCK

NO.

0148 .0039, ±10%, 600 v. DC. 73796
C150 .0027, ±10%, 600 v. DC. 7359 9

Same as 0113
C 151 .027, ±10%, 600 v. DC. 7 534 5

0152 .0056, ±I0%, 400 v. DC. 73788
0153 .022, ±20%, 600 v. DC. 73798
0154 0.068, ±10%, 200 v. DC. 790 16

C155 .033, ±10%, 600 v. DC. 73 596

C156 0.001, ±20%, 160 0 v. DC. 73 84 9

C157 Same as C153
C158 Same as C 14 1
0163 Same as C14 1
0164 0.022, ±20%, 400 v. DC. 73562
C 166 Same as C 120
C168 0.01, ±5%, 600 v. DC. 73 594

C169 680, ±10%, 600 v. DC. 76479
C 170 Same as C135
C172 0.00 12, ±5%, 600 v. DC. 76995
C173 Same as 0135
C 174 0.27, ±10%, 200 v. DC. 7 3786
C175 0.047, ±10%, 1000 v. DC. 73 597

C 179 0.39, ±10%, 200 v. DC. 793 18

C188 .022, ±10%, 200 v. DC. 79925
C189 Same as C175

INDUCTIVE COMPONENTS

SYMBOL
NO. DESCRIPTION

RCA
STOCK

NO. HALLDORSON MERIT MILLER RAM THORDARSON TRIAD

L102 1st I -F Grid trap 78204 TV -153 6226 20-1049
L103 Peaking coil, 36 uh 16011 TV -180 6176 19-3036
L104 Peaking coil, 250 uh 7 1526 TV -185 6181 19-3250
L105 Peaking coil, 250 uh (includes R 133) 77674 TV -185(f) 6 181 19-3250(f)
L106 Peaking coil, 250 oh (includes R 135) 7932 1 TV -185(g) 6181 19-3250(g)
L107 Peaking coil, 500 uh 7 52 52 TV -188 6 174 19-3500
L108 Peaking coil, 180 uh (includes R 142) 71528 TV -183 6 179 19.4180
L109 4.5 me trap 79 157

LIII Width coil 79144 MWC-1 201R16 WC -18(j) WC -12(a)
L112 Insulated choke, 1.5 mh 16640

Reactor - R -F
L113 Filter choke 77676 C5037 C -2996(b) 26044(b) C-23X(b)
L114 to Part of yoke 18869 See yoke replacement numbers

L117
L118,

119

Second & thrid Pie I -F Choke coils
(Part of PC102 or V102)

734 77 TV -189 19-3001

L120 Hor. Freq. coil 79534 TV -162 (i) 6212 20-1402
L121 Hor. sine wave coil 7916 1 TV -162(i) 6314 20-1402
L122 Hor. lin. coil 7644 2 MWC-6 201R15 WC -22 WC-l2(a)
TIO1 Sound take -off transformer 79140 TV -113(h) 17-3495

Part of PC101
T102 Ratio detector transformer 79 14 1 TV -115(h) 17-3497

Part of PC101
T103 Audio output transformer for 79476 A-3019 26S60(b) S -5Z

KCS92B,C,F,H,L &M chassis
T103 Audio output transformer for 19 159 Z1006 A-3019 26S60(b)

KCS92A,D,E,J & K chassis
T104 1st I -F grid transformer 78203 TV -130 17.4522

T105 to Part of PC 102 TV -130
T107

T105 to 1st, 2nd or 3rd Pix I -F transformer 76433 TV -130 17-4522
T107 (2102 oniy)

T108 Vertical output transformer 79 143 Z 1802 V307 26S73 A-108X(c)
T110 High voltage transformer 79870 F B4 19 Fly -60 D -50(d)

T111 Power transformer 79869 R-6 1BC(e)

YOKE Deflection yoke, complete with 6
contact male connector for all
models except 21.5-523N & NU.

78869 DF606 MDF-91 Y -14(k) Y-40-1

Includes 0180. 1-114. L115.
L 116, L117, R201 & R202.

Deflection yoke with 6 contact
male connector for models

79490 DF606 MDF-9 1

2 1 -S -523N & NU. Includes C180,
L114,L115,L116,L117,R201 &
ft 212.

(a) Connect to coded red and blue terminals. (g) Paralle with 10K resistor
(b) Drill new mounting hole. (h) Terminals are sufficient mtg. support
(c) Connect as auto transformer, mount on tuner bracket. (i) Replaces both the horiz. OSC. & horizontal phase
(d) Drill new mounting hole, orig. #5 to new #9, orig. #4 to new #1, coils,cut out chassis and drill mtg. holes.

orig. #3 to new #7, orig. #2 to new #3, orig. #1 to new #1. (j) Enlarge mtg. hole.
(e) Parallel and phase 6 amp 6.3 windings. Tape 1.2 amp leads. (k) For all models except 21 -S -523N& NU.
(f) Parallel with 27K resistor.

RESISTORS (fixed)
All units are composition, 1/2 -watt,

unless otherwise stated.

SYMBOL
NO. DESCRIPTION

RCA
STOCK

NO.

R 10i 47,000, ±10%, Part of PC101 502347
R 102 120, ±10%, Part of PC101 502 112
R103 1000, ±20%, Part of PC101 5022 10
R104 39,000, ±10%, Part of PC101 502339
RIO 5,106 10,000, ±10%, Part of PC 101 502310
R107 33,000, ±10% 50 2333
R 109 10 meg, ±20% 5026 10
R 110 330,000, ±20% 502433
R111 820,000, ±5% 502482
R112 1 meg, ±5% 502 510

R113 470 ohm, 10%, 2 w. 522 147
R114 1000, ±20% 5022 10
R115 120,000, ±5% 5024 12

li 116 15,000, ±10% 5023 15
R117 Same as RI14
R118 33,000, ±5% 502333
R119 68, ±10%, Part of PC102 or Z102 5020611

R120 56,000, ±5%, (Z102 only) 502 356

R 12 1 680, ±20%, Part of PC102 or Z 102 502 168
R122,123 150,000,±5%,P art of PC 102 or Z102 5024 15
R 124 18, ±10%, Part of PC102 or Z102 50 20 18

R125 Same as R120 (Z102 only)
R 126 Same as R 121
R127 180, ±10%, Partof PC102 or Z102 502 118

R 128 470, ±20%, Part of PC102 or Z 102 50 2147

R129 3900, ±5% 502239
Ft 130 120, ±10% 502 112
R131 18,000, ±10% 5023 18
R132 12,000, I w. 512 312

R 133 Part of L105
R134 15,000, ±20%, 2 w. 522 315
R135 Part of L106
R136 4700, ±10% 502 247

R137 470,000, ±20% 502447
R139 56,000, ±10% 502356
R140 820, ±10%, 1/2 w. 502 182
R14 1 7500, ±5%, 1 w. 512275
R142 Part of L108
R 143 Same as R137
R144 1.5 meg, ±5% 502 515

R145 47,000, ±20%, 2 w. 522347
0146 Same as ft 123
R147 47,000, ±10% 502347
R 148 Same as R 107
li 150 Same as R 10 7
R15 1,152 1.5 meg, ±10% 502515
R153 39,000, ±10% 502339
R154 Same as R147
R155 1.2 meg, ±10% 502512
R 156 390,000, ±10% 502439
R157 Same as RIO 7
R158 1200, ±10% 5022 12
R 160 10,000, ±10%, 1 w. 5 123 10

R16 1 Same as R129
R162 22,000, ±10% 502 322
R163 Same as R13 1
Ft 166 Same as R 137
R 167 Same as R 162
R168 Same as R116
R169 330,000, ±10% 502433
R170 18,000, ±5% 5023 18

R 171 8200, ± 10% 502282
It 17 2 22,000, ±5% 502 322
R173 Same as R137
R 177 220,000, ±10% 502422
R179 150,000, ±20% 5024 15
R180 180,000, ±10% 5024 18
R18 1 Same as R 169
R182 820,000, ±10% 5024 82

R183 Same as R123
R 184 82,000, ±5% 50 2382
R185 3900, ±10% 502 239

R186 100,000, ±5%, 1 w. 5124 10
R189 Same as R147
R190 6.8 meg, ±10% 50 256 8

R191 39,000, ±10%, 1 w. 512339
R192 Same as R182
R193 1 meg, ±10% 502 510
R194 47, ±20% 502047
li 195 100, ±5%, 2 w. 740 15

RCA
Chassis KCS92, Series

Technician
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RCA
Chassis KC592, KCS92A,
KCS928, KCS92C, KCS92D,
KC592E, KC592F, KCS92H,
KCS92L, KCS92M

CIRCUIT DIGEST

ALIGNMENT PROCEDURE
(Continued from reverse side)

Clip a 330 ohm resistor between pin I of V107 and ground.
Preset C116 to minimum capacity
Adjust the bias box potentiometer to obtain volts of

bias as measured by a -VollOhmyst- at the junction of 8118.
R146 and C120

Connect a 180 ohm composition resistor Bore pin S of V105
to pin 6 of VIOS. Conned the oscilloscope diode probe to pin
S of V105 and to around

Couple the signal generator loosely to the diode probe in
order to obtain markers

Adjust T2 (top) and 1104 (top) for maximum gain and
with 45 75 mc at 75% of maximum response.

Set the sweep output to give 0 3 to 0 5 volt peak -to -peak
on the oscilloscope when making the final touch on the above
adjustment.

Adjust C1/6 until 42 mc is at 70% response with respect
to the low frequency shoulder of the curve as shown in
Figure II Maximum allowable tilt is 20%

Disconnect the diode probe, the 180 ohm and the 330 ohm
resistors

4265 57560c
50141C

OD%

52.1.A.0

..
Figure II- Figure 11- Figure I3--

KRK30 Overall KRK30
Ti and T104 1-F Rests..? L9 and C1014

Response with KRK30 1-F Real:Pante

Connect the oscilloscope to the junction of RI29 and L103
Leave the sweep generator connected to the mixer grid test

point TP2 with the shortest leads possible.
Adjust the output of the sweep generator to obtain 3.0 to

0.5 volts peak -to -peak on the oscilloscope.
Couple the signal generator loosely to the grid of the first

pie nf amplifier Adjust the output of the signal generator to
produce small markers on the response curve.

Retouch TI05. 1106 and 1107 to obtain the response shown
in Figure 12.

Increase sweep output ten times and check attenuation at
41.25 me Adjust TIOS and TI07 to set 41 25 mc. between 30
and 40 times down with curve as shown in Figure 12

To align the I -F amplifier circuit of the KRK30, connect the
VHF sweep generator to the front terminal of the IN82 crystal
holder in series with a 1000 ohm resistor and a 1500 mmf.
ceramic capacitor Use the shortest leads possible. grounding
the sweep ground lead to the tuner case

To do this. remove the crystal cover and connect the re-
sistor, after insulating the lead with tubing, to the crystal
front terminal

Set the UHF CHANGEOVER switch to the UHF position. and
the UHF TUNING between channels 68 and 69 al 900 me

Connect a 180 ohm composition resistor and a 1500 mmf
capacitor in series between test point TP3 and ground with
the capacitor connected lo TP3 and the resistor to ground
Conned the oecilloecope diode probe to the junction between
the resistor and capacitor.

Couple the VHF signal generator loosely to the diode probe
in order to obtain markers

Connect the potentiometer arm of the second bias supply
to the AGC terminal on the tuner and ground the battery
positive terminal to the tuner case. Adjust the bias potenti-
"meter to produce -3.0 volts of bias, as measured by the
VoltOhmyst" at the AGC terminal on the tuner.
Set the sweep generator to produce 0.5 volt or leas peak -to -

peak on the oscilloscope -
Adjust C308. on the UHF section, and L9, on the VHF sec-

tion. of the tuner for maximum gain with 45.75 mc. and 42.5
mc markers as shown in figure 13.

If necessary adjust 127 to place the 45.75 mc marker at
the peak of the curve Adjust L43 for minimum tilt of the curve
as shown in figure 13.

Remove the resistor, capacitor and diode probe from TP3
and connect the oscilloscope to the junction of R129 and 1103.
Use 3 Dv peak-topeak on the oscilloscope.

Connect the VHF sweep generator to the antenna ter
tuinols Keep the AGC bias at -3.0 V and the IF bias at
-4.0 volts

Couple the signal generator loosely to the grid of the first
picture 1-1' amplifier.

Switch through all VHF channels and check for proper
curve shape as in figure 12 Retouch TI06 and TI07 slightly
to correct for any overall tilt that is essentially the same on
all channels.

Disconnect the VHF sweep generator and connect the UHF
sweep generator to the antenna terminals. Check on all UHF
channels for proper wave shape as shown in figure 12. re-
touching C308 and L9 if necessary to correct any overall tilt

Do not retouch 12. TI04. T10S. 1106 or TI07.
Remove the sweep and marker generators and the bias

supplies.

[111220 TUNER ALIGNMENT. -
Models 2I -S -519N to 2I -S -537N Incl.

A tuner unit which is operative and requires only touch up
adjustments, requires no presetting of adjustments. For such
units, skip the remainder of this paragraph. For units which
are completely out of adjustment, preset C2 all the way out

Set channel 7 to 13 oscillator slugs one turn from tight. Turn
TI slug all the way out. Do not change any of the odium-
ments in the antenna matching unit.

Disconnect the link from terminals "A" and "8" or 1104
and terminate the link web a 39 ohm composition resistor.

Turn the receiver channel selector switch to channel 2.
The 43.5 mc trap Is adjusted with zero bias To insure that

he bias will remain constant, take a clip lead cod short
circuit the AGC terminal of the tuner at the terminal board
to ground.

Connect the oscilloscope to the test point TPI on lop of the
tuner unit. Set the oscilloscope to maximum gain

Connect the output of the VHF signal generator to the out-
put of the antenna matching unit at the junction of LS3 and
C24 at the bottom of the FM trap LS3.

Tune the signal generator to 43.5 mc. and modulate it 30%
with a 400 cycle sine wave. Adjust the signal generator for
maximum output.

Adjust C19 on top of the tuner, for minimum 400 cycle indi-
cation on the oscilloscope. If necessary, this adjustment can
be retouched in the field to provide additional rejection to one
specific frequency in the i.1 band pass However, in such
cases, care should be taken not to tune CI9 into channel 2,
thereby reducing sensitivity on channel 2

Conned the potentiometer arm of one of the bias supplies
to the AGC terminal on the tuner and ground the battery
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce -3.0 volts of bias, m measured by the
-VoliOhmyst- at the AGC terminal on the tuner.

Set the channel selector switch to channel 8.
Preset CS to read -3,0 volts at the test point TP1, as read

on the "Volt0h myst- The limits for oscillator injection voltage
079 2 volts minimum and not exceeding a maximum of 5.5
volts

Turn the line tuning control fully clockwise
Adjust C3 for proper oscillator frequency, 227 mc. This

may be done in several ways. The easiest way and the way
which will be recommended in this procedure will be to use
the signal generator as a heterodyne frequency meter and
beat the oscillator against the signal generator. To do this,
tune the signal generator to 227 mc. with crystal accuracy.
Insert one end of a piece of insulated wire into the tuner unit
through the hole provided for the adjustment of CIO. Be care-
ful that the wire does not touch any of the tuned circuits m
it may cause the frequency of the tuner oscillator to shift.
Conned the other end of the wire to the in" terminal of
the signal generator. Adjust C3 to obtain an audible bed
with the signal generator.

Turn C2 clockwise until the beat note just begins to change,
then turn one full turn in the same clockwise direction.
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Figure 14- KRIC1112 Tuner Adjustment,

Return the fine tuning control to the mechanical center of
its range.

Note. -11 on some units. it is not possible to reach the proper
channel 8 oscillator frequency by adjustment of C3, switch
to channel 13 and adjust L42 to obtain proper channel 13
oscillator frequency as indicated in the table on page 8
Then, switch to channel 12 and adjust LI1 to obtain proper
channel 12 oscillator frequency. Continue down to channel 8,
adjusting the appropriate oscillator trimmer to obtain the
proper frequency on each channel. Then again on channel 8.
adjust C3 to obtain proper channel 8 oscillator frequency.
Switch back to channel 13 and readjust L42 and back to
channel 8 and adjust C3.

Set the TI core for maximum inductance (core turned
counter -clockwise/.

Connect the sweep generator through a suitable anemi-
a! or, as shown in figure IS, to the input terminals of the
antenna matching unit

PAD FOR
3aa

47/1 73.

i$44

Figure 15-Sserep Attenuator Pads

470
3000.

BALANCED
OUTPUT

Connect the signal generator loosely to the antenna ter-
minals

Set the sweep generator to cover channel 8.
Set the oscilloscope to maximum gain and use the minimum

input signal which will produce a usable pattern on the
oscilloscope. Excessive input can change oscillator injection
during alignment and produce consequent misalignment even
though the response as seen on the oscilloscope may look
normal

Insert markers of channel 8 picture carrier and sound
carrier, 181 25 mc and 185.75 mc.

Adjust C7, CIO, CIS and C20 for approximately correct
cue shape. frequency, and band width as shown in figure
16.ry

The correct adjustment of C20 is indicated by maximum
amplitude of the curve midway between the markers G15
tunes the r-1 amplifier plate circuit and affects the frequency
of the pass band most noticeably. C7 tunes the mixer and

circuit and affects the tilt of the curve most noticeably lassum
Ing that C20 has been properly adjusted). CIO is the coupling
adjustment and hence pnmanly affects the response bond
width.

Connect the NoltOhmyst- to test point TP1. Adjust C5 to
read -3.0 volts dc on the -VoltOhmyst" at TPI. Readjust CZ
Cl CIO and CIS for proper restionse Rdiitst C20 for maxi-
mum gain at midpoint of the curve. Repeat if necessary until
the proper response is obtained.

I 0\
Figure 16-KRK11D Tuner 12.F. Responses

Set the receiver channel switch to channel 13.
Adjust the signal generator to the channel 13 oscillator

frequency 257 mc.

Turn the line tuning control fully clockwise.
Adjust 142 to obtain an audible beat. Slightly overshoot

the adjustment of L42 by turning the slug an additional turn
in the same direction from the original setting, then reset the
oscillator to proper frequency by adjusting C2 to again
obtain the beat.

Set the sweep generator to channel 13
From the signal generator, insert channel 13 sound and

picture earner markers. 211.25 mc and 215.75 mc

Adjust L43 and 115 for proper response as shown in
figure 16.

Turn oft the sweep and signal generators.

Connect the 'VoltOhmyst" to the tuner test point TPI
Check the oscillator injection voltage to be within limits as

previously specified. Adjust il necessary to bring within range.

If it was necessary to readjust CS, turn the sweep and sig-
nal generators back on and recheck the channel 13 response
Readjust L43 and L45 if necessary.

Set the receiver channel selector switch to channel 8 and
readjust C2 for proper oscillator frequency, 227 mc.

Set the sweep generator and signal generator to channel 8.
Readjust C7, CIO, CIS and C20 for correct curve shape,

frequency and band width
Turn off the sweep and signal generators, switch back to

channel 13 and check the oscillator infection voltage at TPI
if C7 was adjusted in the recheck of channel 8 response

It the initial setting of the oscillator injection trimmer was
far off, it may be necessary to adjust the oscillator frequency
and response on channel 13, adjust the oscillator injection on
channel 13 and repeat the tracking procedure several times
before the proper setting is obtained

Turn off the sweep generator and switch the receiver to
channel 6

Adjust the signal generator to the channel 6 oscillator
frequency 129 mc.

Set the fine tuning control to the center of its mechanical
range.

Adjust LS for an audible beat. Adjust 144, L46 and 158
lor proper curve shape as shown in figure 16. Recheck the
oscillator infection voltage at TPI, to insure that it is within
the limits specified. Floodlit', CS if necessary.

If CS required adjustment, switch the receiver and the
signal generator to channel 8 Readjust C7 for correct curve
shape and recheck C2 and C3 for proper oscillator frequency.

Check the response of channels 2 through 6 by switching
the receiver channel switch, sweep generator and marker
generator to each of these channels and observing the re-
sponse and oscillator injection voltage obtained. See figure
16 for typical response curves It should be found that all
these channels have the proper response with the markers
above 80% response

11 the markers fml to fall within this requirement readjust
L44. 146 and L58 in order to obtain curves within the proper
limits.

Switch the channel selector, signal generator and marker
generator through channels 7 to 13 and observe the response
curves, referring to figure 16 for proper wave shape Check
the injection voltage at each channel to be within limits.
If necessary readjust CIS, Cl, or CIO to obtain the proper
response
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Figure 17-KRK1114 Tuner Oscillator Adjustments

With the receiver and signal generator on channel 13 ad-
just L42 for an audible beat with the signal generator.

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel
and adjusting the appropriate oscillator slug to obtain the
audible beat. It should be possible to adjust the oscillator to
obtain the audible beat on each channel. Recheck the oscil-
lator injection voltage on each channel to verify that the
voltage is within the specified limits.

IRIC22D or 18130 ANTENNA MATCHING UNIT ALIGN-
MENT. -The antenna matching unit is accurately aligned at
the factory. Adjustment of this unit should not be attempted
in the customer's home since even slight misalignment may
cause serious attenuation of the signal especially on chan-
nel 2 The r.1 unit Is aligned with a particular antenna match-
ing transformer in place If for any reason. a new antenna
matching transformer is installed. the rf unit should be
re -aligned.

The F.M Trap which is mounted in the antenna matching
unit may be adjusted without adversely affecting the align-
ment of the unit.

To align the antenna matching unit disconnect the lead
from the F -M trap L53 ILSI to the channel selector switch
S4 (S1E)

With a shoe jumper, conned the output of the matching
unit through a 1000 mmf. capacitor to the grid of the second
pie it amplifier, pin I of V107.

Replace the cover on the matching unit while making all
adjustments

Remove the first pie 1.1 amplifier tube VI06.
Connect the positive terminal of a bias box to the chassis

and the potentiometer arm to the junction of R118. RI46 and
CI20. Set the potentiometer to produce approximately -5.0
volts of bias at the junction of 8118. 8146 and C120.
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Connect an oscilloscope to the function of R129 and L103
and set the oscilloscope gain to minimum.

Connect a VHF signal generator to the antenna input termi-
nals. Modulate the signal generator 30% with an audio signal.

Tune the signal generator to 45,75 mc. and adjust the
generator output to give an indication on the oscilloscope.
Adjust 154 1141 in the antenna matching unit for minimum
audio indication on the oscilloscope.

Tune the signal generator to 41.25 me. and adjust L57 all
for minimum audio indication on the au-Moscone

Remove the Jumper from the output of the matching unit.
Connect a 300 ohm Vr watt composition resistor from L53

1151 to ground, keeping the leads as short as possible.

Connect an oscilloscope low capacity crystal probe from
LS3 (15) to ground. The sensitivity of the oscilloscope should
be approximately 003 volts per inch Set the oscilloscope
gain to maximum

Connect the VHF sweep generator to the matching unit
antenna input terminals. In order to prevent coupling reac-
tance from the sweep generator into the matching unit, it is
advisable to employ a resistance pad at the matching unit
terminals. Figure 15 shows three different resistance pads for
use with sweep generators with 50 ohm co -ax output, 72 ohm
comx output or 300 ohm balanced output. Choose the pad
to match the output impedance of the particular sweep
employed.

Connect the signal generator loosely to the matching unit
antenna terminals.

Set the sweep generator to sweep from 45 mc to 54 mc.
With RCA Type WR59A sweep generators, this may be ac-
complished by retuning channel number I to cover this range.
With WR5913 sweep generators this may be accomplished by
retuning channel number 2 to cover the range. In making
these adjustments on the generator. be sure not to turn the
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core too far clockwise so that it becomes lost beyond the
core retaining spring.

Adjust LS5 (131 and L56 (1.2) to obtain the response shown
in figure 18 155 (3.3) is most effective in locating the position
of the shoulder of the curve at 52 mc. and L56 11.21 should be
adjusted to give maximum amplitude at S3 mc. and above
consistent with the specified shape of the response curve. The
apcleajutstrhe

above
adjustments tomatching unit interact to some extant. Ro

procedure until no further adjustments are
necessary.

Restorepioce06vh tie connection between L53 (15) and S4 (SIE) Re

Figure 18-KRK11D or KRK30 Antenna Matching
Unit Response
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ICRE30 TUNER ALIGNMENT
Models 21-S-519NU to 21 -S537NU Ind

(Alignment instructions for the KRK30
tuner appear in Circuit Digest 1170,
Issue No. 24, August, 1954. Instruct-
ions for a similar tuner, KRK30 A, ap-
pear in Circuit Digest 154, Issue No.
26, October, 1954.)
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TUNER UNIT
KRK 22F

r
......

AMT. MATCHING War

6097A.

The schematic is shown in the latest
condition at the time of printing.

All resistance value in ohms. K = 1000.
All capacitance values less than 1 fr.

MF and above in MMF unless otherwise
noted.

All voltages measured with "Volt-
Ohmyst" and with no signal input. Volt-
ages should be within -.20% with 117
V. a -c supply.

Directions of arrows at controls indicate
clockwise rotation.
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PRINTED CIRCUIT ASSEMBLIES

PC101 Note, On Models
without TV -PH Switch -C107
added, 0117 omitted. C111
grounded, Terminal
added and Terminal "A"
omitted.

PC101-BOUND LP UNIT
LAYOUT
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IMPORTANT WIRING NOTICE
Many of the wiring connections its these

receivers employ a new type solderless wire -
wrap connection. These connections consist
of SIX or seven turns of lightly machine -
wrapped airs around special square studs.
They are both electrically and mechanically
equal or superior to conventional soldered con-
nections, and should nos be considered to re-
quire soldering. However, where rewiring is
required or the original tightly wrapped con-
nection has once been unwound, conventional
soldering methods must be used.

PCI04-VERTICAL OSC. 6 SYNC OUTPUT UNIT LAYOUT

ALIGNMENT PROCEDURE
PICTURE LF TRANSFORMER ADJUSTMENTS. -

Models 21-1-6082 to 2I-0-6257 Incl.
Connect the I -I signal generator, in series with a 1500 mmi

ceramic capacitor. to the mixer grid test point TP2.
Connect the "VoltOhmyst" to the junction of R119 and 8118

and to ground. Turn the noise limiter control fully counter-
clockwise. rum the AGC control fully clockwise.
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TECHNICIAN
CIRCUIT DIGESTS

NOTE: -Improper alignment will result d the above controls
are not set as indicated. If the horisontal circuit is disabled
during alignment. a bias of -20 volts must be applied to the
grid. pin 2 of V108 and the ACC COMM! must De lolly clack.
wi.e to avoid damage to V107 and V108.

Obtain two67.5 volt batteries capable of withstanding
cppreciabie current drain and connect the ends of a 1.000
ohm potermoineter across each. Connect the battery positive
terminal of cone to die mina and the potentiometer arm to
the junction of 3II9 and 3I88. The second battey will be
used looter.

Set the bias to produce approximately -5.0 volt of bias at
the junction of 8119 and 3I88.

Connect the "VoltOhmyst" to the junction of terminal "G" of
PC102 and to ground.

Set the VHF signal generator to each of the following fre-
quencies and peak the specified adjustment for maximum
Indication on the "VoltOhmyst," During alignment. reduce the
Input signal U necessary in order to produce 3.0 volts of do at
terminal "G" of PC102 with -5.0 volts out bias at the junction
of 11119 and 3I811.

44.5 mc. 1107

43.0 mc. 7105

Set the VHF signal generator to the following frequency and
adjust the picture 1.1 trap for minimum d.c output at terminal
"G" of PC102. Use sufficient signal input to produce 3.0 volts
of d.c on the meter when the adjustment a made.

47.25 mc. ... ................ . . . 1101

Models 21.7.6082U to 21.6257U Incl.
Connect the i.1 signal generator in series with a 1500 nftrd.

ceramic capacitor. to them ixer grid test point TP2.
Connect the "VoltOhmyst" to the junction of 5119 and 81813.

Turn the noise limiter control fully counter -clockwise. Turn
the AGC control fully clockwise.

NOTE: -Improper alignment will result if the above controls
are not set as indicated. If the horizontal circuit is disabled
during alignment. o bias of -20 volts must be applied to the
grid. pin 2. of V108 and the AGC control must be.fully clock-
wise to avoid damage to V107 and V108.

'03
6A 0.5  'OS
013.0 Au0/0ouTwor Ov././7

0 V

3

et3
3300

or, cl's' °Ik'
16 .OM

°:' -1 h...
560 iz. SS,

''" "0°
1,84 pi R113

C 101-61 T

V .265.

3P101

Sr 101
mooc:i me

At

g
fLwl

1 V
13 b

0.47

R119

C113
.00/1 T

60E6

Yvv.

.555. rc: -F5

rs.T.ti
stir els.' .1..xK 33/1

TAOS
3. PK
r TRANS
3.0

.0017-
122

0.35

1117

V SOS ".. V 106 A

60E6 3. PIA. 6AS8
IND PIA I .3120. P.

ASAPS 46.9 MC i.A APIPL.

231

C 207 I__.0, 120
Rill R / R221 CMS
MX 1.'4 6/8 A200  653

21

707 ce
ass PIA 6A58
LIMAN, 2.412
Ae.S osv.

WU 0206T..,

o1.

v10611 v108. vt09
SAWS 6AW8 1.106 LAOS .. us

c.rfs. rr.s , , csz 4...1... 'Af1T 4.......,?r41.71Asif_..

4

0. Inv ..'-rn'T. '''' -.1-.. It uR,2 R2I3 4217 cis, CT,'
22K

lav
6600
RZie
1700

..
l.

2. 0.1

s 2

L e01
54
offORK

Ste

C 13,

PC 102 L

 .
3202

C1111
0

1600

:210

2 /AEG

OMIsET.

1,03

14:-...4ezle 00
Clio

'471:f

67/101 ago 8".
Tea. ORA

O.
6U8

1ST.SYNC

E. 0106 3201
C To.. 1 MEG  33.5,

AAR
R ra r RI. 83161

2700 I M.
 1220 -I

C187 CI.
330 330

8200
1.2 .0.

.'1?/)'K ';;It , FLIER 7167.3.111

viore
6U8

A.G C

..r. CI

PC 103-A 1r

1C205 CR101 1p :C181tat.4,7

91,41
56K

OK

R

2 -
A GC COM..165v.

C14
.00 Siox

I

1PC loo_

PlIOA v off

6CG7 6C07
SIALIC veRT. OC
OUTP, 01101.

R131 Cll
22K -0022

RI -I RI52 .6.0
01 160

25

ClIlS
.0047

2.11 IMe

R ISA 611!
470K LS MEGveRT .L021. ,5=L,

ran

co'25°2 1°1'1'3

GAGS
Sweet T 108

OUTPL, PURTiCAL
OuTPur0176 C151 8.8
TRANS.013 .027 230 0006v .1 I 6Lu

I %t

Rri

oil 1 ctm

24 30.

Ilia
N,t,1

I

CHASSIS CIRCUIT
SCHEMATIC DIAGRAM
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Obtain a 7.5 volt battery capable of withstanding appre-
ciable current drain and connect the ends of a 1.000 ohm
potentiometer across it. Connect the battery positive terminal
to CROSS. DUG 1114 11016111831111112 PIM 112 IRV 11.18C11021 R119 unci
RI88. Adjust the potentiometer for -5.0 volts indication on the
"VoliOhonyst.'

Connect the "VoltOhmyst" to die junction of terminal "G" of
PC102 and to ground.

SM the VHF generator to each ol the follOwing frequencies
and with o thin fiber screwdriver tune the specified adjust-
'tient for mosirnurn indication on the "VoltOhnlyst." In each
instance th generator should be chmked against a crystal
calibrator to insure that the generator is on frequency.

During alignment. reduce the input signal if nmessary in
ordbr to produce 3.0 volts of d.c at terminal "G" ol PC102 with
-5.0 volts of Li bias at the junction of 14119 and R188.

41.5 inc. 7107
45S mc. T106
43.0 mc.. 1105

Set the signal generator to the following frequency and
adjust the picture 1.1 trap for minimum d -c oodput at terminal
"G" of PC102. Use sufficient signal input to produce 3.0
volts of dc on the Mee. when adjustment is made.

XRII22F TUNER ALIGNMENT. -
Models 21.1.6082 to 21.7.6257 Incl.

A tuner unit which is operative and requires only touch up
adjustments. requires no prwetting of adjustments. For such
unit.. skip the remainder of this paragraph. For units which
are completely out of adjustment, prmet C2 all the woy out.
Set channel 7 to 13 oscillator slugs one turn from tight. Turn
TI slug all the way out. Do not change any of the adjust.
mentos in the antenna matching unit.

Dieconnect the link from the terminals ol TI and shunt the
terminals with a 39 ohm compoeitIon resistor.

Turn the receiver channel selector switch to channel 2.
The 415 mc. trap is adjusted with nro bias. To insure that

the bias will remain constant. take a clip lead and short cir
cult the AGC terminal of the tuner at the terminal board to
ground.

Connect the oscilloscope to the tmt point TPI on top of the
tuner unit. Set the °oscilloscope to maximum gain.

Connect the output of the V/IT signal generator to the out-
put of the antenna matching unit at the junction of L53 and
C24 at the bottom of the FM trap L53.

Tune the signal generator to 415 na. and modulate it 301.
with a 400 cycle sine wave. Adjust the eignal generator for
maximum output.

Adjust CI9 on top of the tuner. for minimum 400 cycle Indi-
cation on th oscilloecope. If nmeesary. this adjustment can
be retouched In the field to provide additional rejection to one
spmific frequency in the 1.1 band pass. However. in ouch
cans. care should be taken not to tune CI9 into channel 2.
thereby reducing sensftivity on channel 2.

Connect the potentiometer arm of one of the bias supplim
to the AGC terminal on the tuner and ground the battery
poen. terminal to the tuner can. Adjust the bias potent.
meter to produce -3.0 volts of bine. as measured by the
"VoltOhnsyst" at the AGC terminal on the tuner.

Set the channel selector switch to channel 8.
Preset CS to read -3.0 volts at the tnt point TP1. as read

on the "VoltOhmyst." The limits for oscillator injection voltage
are 2 volts minimum and not exceeding a maximum of 5.5
rola.

Tutu the line tuning control fully clockwise.

(Continued on reverse side)
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Figure i-KRK22F Timer Ad/influents

ChassiS KCS96: Models 21-T-6082, 21 -T...6083
Chassis KCS96A: Models 21 -T -6082U, 21-T.6083U
Chassis KCS96B: Models 21-T.6111., 21-T-6115,
21-T-6117
Chassis KCS96C:
Models 21 -T -6114U,
21 -T -6115U,
21 -T -63.1,7U
Chassis KCS96D:

.) Models 21-T-6225,
21.T-6227,
21-T-62%,
21-T-6256,
21-T-6257
Chassis KCS96E:
Models 21 -T -6225'U,
21 -T -6227U,
21 -T -6255U,
21 -T -6256U,
21 -T -6257U

RCA VICTOR
Chassis KCS96,
KCS96A, KCS96B,
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RCA VICTOR
Chassis KCS96,
KCS96A, KCS96B,
KCS96C, KCS96D,
KCS96E

CIRCUIT DIGEST

ALIGNMENT PROCEDURE
(Continued from reverse side)

Adjust C3 for proper oscillator frequency. 227 mc. This
may be done in several way. The easieot way and the way
which will be recommended In this procedure will be to use
the Monett generator as a heterodyne frequency meter and
beat the oscillator agcrinst the signal generator. To do this
tune 0 signal gene rotor to 227 nic with crystal accuracy.
Immt one end of a piece ol insulated wire into the them unit
through the hole provided for the adjustment of C10. Be care-
ful that th wire does not touch any ol the tuned circuits as
it may cous the frequency in the tuner oscillator to shill.
Connect the other end of the wire to the in" terminal of
the signal generator. Adjust C3 to obtain an audible Mal
with the signal go -matador.

Turn C2 clack -wise until th bent note just begins In change.
then turn one full turn in !Mean. clockwise direction

Return the line tuning control to the mechanical center of lie
rang

Note. If on some units it is not possible to reach the proper
channel 8 oscillator frequency by adjustment of C3. switch
to channel 13 and adjust L42 to obtain proper channel 1.1

oscillator frequency as indicated in the table on page B.

Then. switch to channel 12 and adjust LII to obtain proper
channel 12 oscillator frequency. Continue down to channel 8.
adjusting O. appropriate oscillator trimmer to obtain the
proper frequency on each channl. Then again on channel B.
adjust C3 to obtain proper channel I oscillator Irequency
Switch bock to channel 13 and readjust L42 and back 10

channel B and adjust C3
Set the TI cam for maximum inductance (core turned

counter.clockwiseh

SO ft r:uP2o CPoe s 77° Lapp
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I re", 14 -Sweep Atleettelor Pads
Connect h sweep generator through a suitable attenuator.

as shown in figure IS. to the input terminals of the antenna
matching unit.

Connect the equal generator loosely to the antenna ter.

Set th sweep generator to cover channel 8.
Set the moilloocope to maximum gain and use the minimum

input signal which will produce a usable pattern on the
oscillo.cope. Excessive input can change oscillator injection
during alignment and produce consequent misalignment even
though the response as seen on the oscilloscope may look
normal.

Insert workers of channel 8 picture carrier and sound
carrier. 181.25 rt.. and 185.75 mt.

Adjust C7, C10. C15 and C20 for approximately core
cue hape. frequency. and bond width a. shown in figure
IS

Fogute K221 iloier R-1 Rc.plise,

The cc.rrect adjustment of C20 is indicated by maximum
amplitude of the curve midway between the markers CIS
tunes the rf amplifier plote circuit and affects the frequency
of the pass band most noticeably. C7 tunes the mixer grid
circuit and affects the tilt of the curve most noticeably lossm
mg that C20 has bean properly adjusted(.CIO is the coupling
adjustment and hence primarily affects the repone band
width.

Connect the "VoltOhmyst to test point TPI. Adjust C5 to
read -3.0 volts dc on the 'VoltOhmyat- at TP1 Readjust C2.
C7. CIO and CIS for proper response. Adjs.! C20 form axa
mum gain at midpoint of the curve. Repeat it necessary until
the proper response 1. obtained.

Set the receiver channel switch channel 13
Adjust the signal generator l0 the channel 13 oscillator

frequency 257 rnc
Turn the line tuning control fully clockwise.
Adjust L42 to obtain on audible beat. Slightly overshoot the

adjustment of L42 by turning the slug an additional turn in the
same chtection from the original setting. then teen the oscillator
to proper frequency by adjusting C2 to again obtain the beat.

Set the sweep generator to channel 13.

From the signal generator. insert channel 13 and and
picture carrier markers. 211.25 mc and 215 75 mt.

Adjurer L43 and 1.45 tot proper response as shown in figure
IS.

Turn oft the sweep and signal generators.
Connect the -VoltOhnsyst- to the tuner test point TPI
Cnece the oscillator injection voltage to be within limits as

previously specified. Adjured necessary to bring within range

It it was necessary to readjust CS. turn the sweep and sig-
nal generator. bock on and recheck the channel 13 tampons.
Readjust L43 and L.15 if necsowary.

Set the receiver channel selector switch to channel and
readjust C2 for proper oscillator frequency. 227 mt.

Set the sweep generator and signal generator to channel 8
Readjust C7, CIO, CIS and C20 for correct curve shape.

Irequency and band width.
Tutn off the seep and signal generators. switch back tow

channel 13 and check the oscillator injection voltage at TPI
if C7 was adjusted in the recheck of channel 8 response.

If the initial setting of the oscillator injection trimmer was
tar off. it may beneceosory to adjust the oscillator frequency
and response on chart nel 8. adjust the oscillator injection on
channel 13 and repeot the tracking procedure several times
before the proper setting is obtained.

Turn off the sweep generator and switch the receiver to
channel 6.

Adjust the signal generator to the channel 6 oscillator fre-
quency 129 rnc.

Set the fine tuning control to the center of its mechanical
range.

Adjust LS for an audible beat. Adjure L44. 146 and 1.58
for proper curve shape as shown in figure IS. Recheck the
°solicitor injection voltage at TPI, to insure that it is within the
limits specified. Readjust CS d nece.ary.

If C5 required adjustment. owitch the receive! and the
signal generator to channel 8. Readjust C7 for correct curve
shape and recheck C2 and C3 for proper oscillator frequency.

Check the response of channels 2 through 6 by switching
the receiver channel switch. sweep generator and marker gen
motor to each of these channels and observing the response
and oscillator injection voltage obtained. See figure 15 tot
typical response curves. It should be found that all these
channels have the proper response with the markers above
80 resnse.

I°.f the markers foil to fall within this requirement readjust
144. L46 and L58 in order to obtain curves within the proper
limits.

Switch the channel selector. signal generator and marker
generator through channel. 7 to 13 and observe the response
curVes. referring to figure 15 for proper wave shape. Check
the injection voltage at each channel to be within limns.
If necessary readjust CIS. C7. or CIO to obtain the proper
response.

With the receiver and signal generator on channel 13 ad-
just 1.42 for an audible beat with the signal generator.

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel
and adjusting the appropriate oscillator slug to obtain the
audible beat. It should be possible to adjust the oscillator to
obtain the audible beat on each channel. Recheck the oscil-
lator injection voltage on ...inch channel to verify that the
voltage is within the specified
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Figure 16-KRK2_1 Tuner 031illator Adjuitutents

1R122F or 1(111(30F ANTENNA MATCHING UNIT ALIG '
MENT. The antenna matching unit is accurately aligned al
the factory Adjustment of this unit should not be attempted
in the customer's home since even slight misalignment may
cause enous attenuation of the signal especially on chan-
nel 2 The r1 unit i aligned with a particular antenna match-
ing transformer in place. U for any nitiaOn. a new antenna
matching transformer is installed. the r.1 unit should be
re -aligned.

Th F.M Trap which is mounted in the antenna matching
unit may be adjusted without adversely affecting the align
went of the unit.

To align the antenna matching unit disconnect the lead Iron
the F -M trap L53 (LS) to th channel selector switch SID ISIE.

With a short Jumper. connect the output of the matching
unit through a 1000 mml. capacitor to the grid of he second
pia i4 amplifier. pin I of V105.

Replace the cover on the matching unit while making all
adjustments.

Remove the firm pl. 14 amplifier tube VIOL.
Connect the positive terminal of a bias box to the chassis

and the potentiometer arm to the junction of RII9 and R188.
Set the potentiometer to produce approximately -5.0 volts of
bias at the junction of 5119 and RI88.

Connect an oscilloacope to terminal "G" of PC11, and set
the mcilloscope gain to MaXiMunt.

Contract a VHF signal generator to the antenna input lksrmi.
nals Modulate the signal generator 30% with an audio signal.

Note. -Inductances in KFIX3OF matching vita are not slug
tuned and therefore must be knifed for adjustment except
those mits in which Cl, C2 and C3 are variable.

Tun the signal generator to 45.75 mc. and adjust the gen-
erator output to giv an indication on the oscilloscope. Adjust
1.4 or 1.54 (core or knife coil) or C3 in the antenna matching
unit for minimum audio indication on the oscilloscope.

Tune the signal generator to 41.25 ma. and adjust LI or L57
(core or knife coil) or CI for minimum audio indication on the
oscilloscope.

Remove the jumper Irons she output of the matching unit.
Connect a 300 ohm 1/2 watt composition resistor from 1.5 or

1.53 to ground, keeping the leads as short a possible.
Connect an oscilloscope low capacity crystal probe from 1.5

or 1.53 to ground. The ...Malty of the osollmcope should be
approximately 0.03 vol. per Inch. Set the oscilloscope gain
to maximum.

Connect the VHF sweep gOnerrat07 In the matching unit

antenna input term note. In order to prevent coupling reactance
Irom the sweep generator into the matching unit. it is advisable
to employ a readstance pad at the matching unit terminals.
Figure 14 shows three different resistance pads for use with
sweep generators with 50 ohm co -ax output, 72 ohm co-aa out
put or 300 ohm balanced output. Choose the pad to match the
output impedance of the particular sweep employed.

Connect the signal generator loosety to the matching unit
antenna terminals.

Set the sweep generator to sweep from 45 mc to 54 nth.
With RCA Type WRS9A sweep generators. this may be ac-
cornplahed by retuning channel number I to cover this range.
With WR59B sweep generator. this may be accomplished by
retuning channel number 2 to cover the range. In making
these adjustments on the gmerator. be mire not to turn the

rere too far clockwise so that It becomes lost beyond the core
taining spring.
Adjust L2 or L56 and L3 or LS5 kore or knife coil) or CO to

obtain the response shown in figure -18. 13 or 1.55 Is most ell..
live in locating the position of the shoulder ol the curve at 52
mc. and 1.2 or 1.56 should be adjusted to give maximum ampli
Jude at 53 mc. and above consiatent with the specified shape
of the teapot.. curve The adjustments in the matching unit
interact toecme extent. Repeat the above procedure until no
further adjustments are sary. Mote. Second harmonic
output from this sweep generator may cause distortion of the

so niic
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Figure 17-KRK22F or KRK)OF Amirante Mashing
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response. Tune 1.5 or L53 F -M trap for maximum inductance
to eliminate distortion when adjusting the matching unit. Be
sure to return the L5 or L53 slug to its original position alter
adjusting the maching unit to prevent attenuation on channel
5 or 6.)

Restore the connection between 1.5 (1.53) and SID ISIE1 Re-
place V104

IN130F TUNER ALIGNMENT
Mode. 21T -6082U to 21.T.6257U Incl.

VHF ALIGNMENT. ---A tuner unit which Is operative and
requires only touch up adjustnsents requires no presetting
of adjustments. For such units. skip the remainder of this
paragraph. For units which are completely out of adlmtment.
preset C27 all the way out. Set channel 7 to 13 oscillator
slugs one turn Irom tight. Tun T2 slug all the way out. Do not
change any of the adjustments in the antenna matching unit.

Disconnect the link horn the terminals of 12 shunt 11.
terming. with a 39 ohm composition resistor.

Turn the receiver channel selector switch to channel 2.
The 43.5 mc nap le adjusted with aero bias. To insure that

the bias will remain constant. take a clip lead and short cir-
cuit the ACC terminal of the tuner at the terminal board to
ground.

Connect the oscilloscope to the test point TP2 on lop of the
tuner unit. Set the oscilloscope to maximum gain.

Connect the output of thii VHF signal gemrotor to the
of and

C4 at the bottom of the FM trap LS.
Tune th signal generator to 43.5 mc and modulate it 30%

with a 400 cycle sine wave. Adjust the signal generator for
maximum output

Adjuot C33 on top of the tuner. for minimum 400 cycle indi-
cation on the oscilloscope II necessary. thie adjustment can
be retouched in the field to provide additional rejection to
one specific frequency in the idband pass. However. In such
cases. care should be taken not to tune C33 Into channel
2. thereby reducing sensitivity an channel 2.

Connect the potentiometer arm of one of the dap supplies
to the AGC terminal on the tuner and grouno the battery
positive terminal to the tuner case. Adjust the Dias Wenn.
ometer to produce .3.0 volts of bias, as measured by the
Volt0hanyst" al the AGC terminal on the timer.
Set the channel selector switch to channel 8.
Preset C22*10 read -3R volts at the test point TP1. as

read on the -VollOhmyst", The limits for oscillator Injection
voltage are 2 volts minimum and not exceeding a maximum
or 55 volts.

Turn the line tuning control fully clockwise.
Adjust C25 for proper oscillator frequency. 227 mc. This

m-sy be done in several ways. The easiest way and the way
which will be recommended in this procedure will be to use
the signal generator as a heterodyne frequency meter and
beat the oscillator against the signal generator To do this.
tune the signal generator to 227 rt.. with crystal accuracy.
Insert one end of a piece of insulated wile into the tuner
unit through the hole provided for the adjustment of C16.
Be careful that the wire does not touch any of th tuned
circuits a. d may cause the frequency of the tuner oscillator
to shift. Connect the other end of 0 wire to the -r-f fn-
terminal of the signal generator. Adjust C25 to obtain an
audible beat with the signal generator.

Turn C27 clockwise until the beat note just begins to
change. then turn one full turn in the some clockwise ch.

rection.
Return the line tuning control to the mechanical center of

Its range.
NOTE: --II On some units it is not pouible to reach the

proper channel 8 oscillator frequency by adjustment of C25.
switch to channel 13 and adjust L49 to obtain proper channel
13 oscillator frequency as indicated in the table on page 8
Then. switch to channel 12 and adjust 1.60 to obtain proper
channel 12 oscillator frequency Continue down to channel 8.
adjusting the appropriate oscillator trimmer to obtain the
proper frequency of each channel. Then again on channel B.
adjust C25 to obtain proper channel 8 oscillator frequency.
Switch bock to channel 13 and readjust 1.19 and back to
channel 8 and adjust C25.

Set its. T2 core for maximum inductance (core turned
counter-clockwisM,

Connect the sweep generator through a suitable unarm.
ator. as shown in figure 14 to the input terminals of the
antenna matching mil.

Connect She signal amoral. 'namely l0 the antenna
terminals.

Set the swamp generator to cover channel 8.
Set she cecilloacope to maxtmum gain and use the minimum

input signal which will produce a usable pattern on the ciscil
loscope. Excessi. Input can change oscillator injection dur
ing alignment and produce consequent jig men' even
though the response as seen on the oscilloscope may look
normal.

Insert markers of channel 8 picture carrier and sound
carrier 181.25 Inc and 18575 mc

Adjust C21. C16. CII and C7 for approximately correct
curve shape frequency. and band width as shown in figure
18.

The correct adjustment of C7 i. indicated by maximum am
plavele of the cuts midway BetWeen the markers. C11 tunes
the rI amplifierplate Casa it and affects the frequency of the
pass band most noticeably. C21 tunes O. miler god circuit
and affects the tilt of the curve noticeobly (assuming
that C27 has been properly adjusted)most C16 le the coupling ad
mammonl and hence primarily affects the response band
width.

Connect the "Volt0hrnyst" to tem point TPI. Adjust C22 to
rood -3R volts do on the -Volt0hrnyst- at TPI. Readjust C27,
C2I. C16 and CII for proper response. Adjust C7 for maxi.
mum gain at midpoint of the curve. Repeal 0 necessary until
the proper response is °Weaned.

Sal the receiver channel switch to channel 13.

Adjust the signal generator to the channel 13 oscillator ire-
quency 2S7 mc.

Turn the fine tuning control fully clockwise.
Adjust L49 to obtain an audible beat. Slightly overshoot the

adjualment of 1.49 by turning the slug an additional turn in
the same direction from the original setting. then reset the
oscillator to proper frequency by adjuoting C27 to again ob
fain the Mot

Set the sweep generator to channel 13.
From the signal generator. insert channel 13 sound and plc,

film carrier markers 211.25 nth. and 215.75 m
Adjust L36 and L20 for proper response as shown in fly

tiese 18.
Turn off the swoop and signal genera..
Connect ..ne -VollOhnsyst" to the tuner test point TPI.
Check the mcillutor injection voltage to be within limits as

previously specified. Adjust 11 necessary to bang within
ange.

If it was necessary to readjust C22. turn the sweep and
sumo) generators hack and recheck the channel 13 re
sponse. Readjust 1.36 and 1.20 LI necessary.

Set the receiver channel selector switch to charmel 8 and
readjust C57 lot proper oscillator frequency. 227 mc

Set the sweep generator and signal generator to channel 8
Readjust C2I. C16. CII and C7 for correct clue. ehaPe,

frequency and band width.
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Turn off the seep and signal generators, switch bock tow
channel 13 and check the oscillator injection voltage at TP1
d C21 was adjusted in the recheck of channel 8 response.

II the Initial setting of the conliator injection 'Timmer was
far off it may be necessary to adjust the oscillator frequency
and response on channel 8. adjustthe oscillator injection on
channel 13 and repeat the tracking procedure several times
before the proper setting is obtained.

Turn off the sweep generator and switch the receiver to
channel 6

Adjust the signal generator to the channel 6 oscillator fre-
quency 129 MC.

Set the fine tuning control to the center of its mechanical
ange.
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The schematic is shown in the latest
condition at the time of printing.

All resistance value in ohms. IC = 1000.

All capacitance values less than 1 in

ANT.
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MF and above 1 in MMF unless otherwise
noted.

Direction of arrows at controls indi-
cates clockwise rotation.
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INSTALLATION INSTRUCTIONS

TUBE REPLACEMENT. -The receiver chassis must be re-
moved from the cabinet for replacement of tubes. Follow
instructions under CHASSIS REMOVAL below.

Refer to CHASSIS SERVICING when tube replacement in
the lune, unit is required.

ADJUSTMENT LOCATION. -The adjustments for Vertical
Linearity, Height. Focus. Width and Horizontal Drive are
accessible from the bottom of the receiver cabinet. Their
locations are shown in Figure 6.

Adjustments for the B -F oscillator require removal of the
control knob cover and case assembly as outlined under
CHASSIS REMOVAL

The adjustment of the 41.25 mc. Sound Boost. F-34 Trap.
Ion Trap Magnet, Yoke and Centering Magnets require re-
moval of the receiver chassis from the cabinet.

CHASSIS REMOVAL. -The oboists must be removed from
the cabinet to replace tubes or the kinescope and to Perform
Certain adjustments as explained above.

Take the receiver all Its stand and completely remove the
Iwo knurled screws at the sides of the cabinet. Never attempt
to remove the chassis unless these two screw. are completely
removed, as their projection Inside the cabinet may result In
internal damage me the chassis is pulled from the case. See
Figure 2A.

Remove the knobe on the controls located In the cover and
case assembly and take out the three screws holding the as-
sembly to the cabinet. Their location is indicated at "A- in
Figure IA. Lift the control case and cover directly upward to
remove.

Take off the carrying handle by removing the two screws
at the ends of the handle. Also, remove the screw at the
bottom front edge of the receiver case. There three screws
are indicated in Figure 2A at "B."

Slide the chassis assembly, which Includes the front frame
and kinescope. out of the receiver cabinet. The antenna and
A.C. interlock will automatically disengage as the chants h.
removed.

 480 Lexington Avenue, New York 17, N. Y.  PLaza 9-7880

Firm 4 -Magnet Alignments

SOUND AND PICTURE TRACKING and RE OSCILLATOR
ADIUSTMENTS.-A condition of weak sound at best picture,
or poor picture at maximum sound, should not be interpreted
as II -F oscillator misadjuatnient. Should this condition exist
the setting of the 41.25 inc. adjustment in the tuner should be
clacked. Using a weak signal lit neceesary use an attenu-
ating pad to decrease equal strengib) lune the fine tuning
control for maximum picture signal. II it is impossible to tune
through the maximum signal point. readjust the R -F oscillator
on the channel being used until this can be accomplished.
Adjust 148 the 41.25 mc. adjustment to obtain maximum

VOLTAGE CHART
The following measurement. represent two sets of conditions. In the fiat condition. a 30300 microvolt lea pattern signal 'reeled into tee
rerRiVe. and the picture .ynced. The vented condition was obtained by removing the antenna leads and short circuiting the resale*r
antenna terminal. Voltages shown are read with a typo WV97A Senior "VallOhnlyst- between the indicated terminal and shawls
ground and with the receiver operating on 117 volts. BO cycles. a -c.

Tube
No

TubeTr. Function Operating
Condition

E Plate E Screen E Cathode E. Grid

Norm on
Measurementspin

No. Volts
Pin
No. Volts

Pin
No. Volts

Pin
No. Volts

VIA 6118
11-F11-F

3000 Mu V 1 110 - - 8 0

No Signal I 90 - - 8 0

vie 6118
le Pa I -F
Amplifier

30000 Mu V 6 202 3 200 7 115 2 112

No Signal 6 215 3 210 7 102 2 91

V2

ICRICSSA

608 Mixer
70000 Ma' V'Signal 6 B.1 3 112 5 7 0 2

No Signal 6 85 3 04.5 7 0 2

11-F
Oscillator

MMM Ma. V.
Signal I III - - 8 82.5 9 78

NO Signal 1 190 - - 11 84.5 9 80

VICIIA 6U8
Sound

I -F Amp.
6 Audio Amp.

30000 Mu. V 6 80 3 118 7 1.2 2 -75

No Signal 6 76 3 110 7 2.6 2

V1010 6U8 Audio
Output

30000 Mu. V. 1 213 - - 8 4.25 9

No Signal I 209 - - 8 4.1 9

V102A 6118
2nd Pis. I -F
Amplifier

30000 Mu V. 6 220 176 7 .12 2 -3.2 Normal contrast

No Signal 6 216 3 120 7 92 2 -39 It... contrast

V10211 6U8. Sync
Output

30000 Mu. V. 1 42 - - 0 9 -11
No Signal 0 9

VISOR 6AW8 Video
Amplifier

30000 Mu V.
Signal 9 191 8 147 6 9.5 7 4.9 Normal contrast

No Signal 9 141 1 58 6 0 7 -.6 Maximum contrast

V1030 6AW8 Ist Sync

30000 Mu. V.Signal-
No Signal 3

61 - 0 2 -9.3

375 - - I 0 2 -.97

VIM BDP4 Kinescope

30000 Mu. V.
Signal Cap - 10 176 11 16.5 2

PM Focus
Anode 0-500V.
depending on
focus control

tting
'Maximum contuse

No Signal Cap 10 120' II 12.5 2 0

VISTA 6CG7 Vertical
Oscillator

30000 Mu V.
Signal 69 -

7 -703
Depend. on Netting
of Vert hold control

No Signal 6 61 - -.-29.5
Voltages shown
are synced pin

adhatment

VI510 6CG7 Vertical
Outpi...

30000 Mu. V.
Signal 448 - -19.5

No Signal 1 440 - 0 2 -19

V152 6CG7

Horlsontal
Or. Control

30000 Mu. V.
Signal 220 - 13.3 7 -13

No Signal 1 216 - 4.5 2 -18.7

Horisontal
Oscillator

30000 Mu. V.
Signal 171 - 9 0 7 -72

No Signal 6 168 - - 8 0 7 -76

V15i 6DO9GT11 n'sn'"*IOutput

30000 Mu. V.
Signal Cap t 4 129 8 -36.5 }High Voltage

Pulse Present

No Signal Cap t 4 126 8 0 S -36 }Nigh Voltage
Pulse Present

VIM I V2 Rectifier

30E100 M. V.
Signal - 4 6 5 S.11S0 - tiligh Voltage

Pulse Present

No Signal 465 5.800 - Measured with
H V. Probe

VISS 6AX4GT Deanne.

30000 Mu. V.
Signal S 220 - tHigh Voltage

Pulse Present

No Signal S 216 - t ?High Voltage
Pulse Present

sound output Refer to Figure 5 for adjustment location. Com-
plete oscillator adjustment should be made only after the
above check and adjustment of L49, if necessary. have been
performed.

2eisiC

O

PLAcrOMC
PLATE EDGE

rek'

r 0 /".
.0

.(VeO

05,LL.701 RD/

IRON,

Hp", 5-Sorimi Boort sod R -F Othllalor Adimimcons

The control cover and cute assembly must be removed to
make R.F oscillator adjustments. Remove the knobs on the
operating controls and take out the control cover and case
assembly as explained previously under "CHASSIS RE-
MOVAL." Set the fine tuning control to a point 94° from full

noun erolockwise rotation "of the control as indicated in
Fiqu  5. Switch to all avalable stations to see that the neal-
lator is adjusted to the proper frequency on all channel..
II ad ustment is required. his should be made as outlined in
the method under tuner alignment on page 12, beginning
with Channel 13 and proceeding downward to Channel 2.
The location of the adjustments for the individual channels
are shown in Figure S. The fine tuning control should norbi
changed from the 84' point when making oscillator adjust-

nom- II-Tomer
41440.1. 04.

00040,

tw natu Les

w wetruar,
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Direction of arrows at controls
indicates clockwise rotation.
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All capacitance values less than 1 in
MF and above 1 in MMF unless otherwise
noted. All resistance values in ohms.
K - 1000.
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COMPLETE SET-UP PROCEDURE

LJ

INITIAL ADJUSTMENTS. -Adjust the receiver for a
black and white picture.

At this point is necessary to check the horizontal oscillator
and the conventional adjustments of height, vertical linearity,
width, focus, and electrical centering. (Refer to Check List.)

PRELIMINARY CONVERGENCE ADJUSTMENT. -
The dot signal generator should be connected to the receiver to
provide a dot pattern on the kinescope for making convergence
adjustments.

Preset the red, green and blue horizontal and vertical
amplitude controls to minimum, fully counter -clockwise. Refer
to chassis top view for control locations. Preset the red, green
and blue vertical tilt controls to mid -range.

Adjust the three D.C. control adjustments and the blue D.C.
lateral control to produce a white dot in the center of the screen.

COLOR PURITY ADJUSTMENTS. -Set all the magnets
nn the field F./reliving assembly at their maximum counter-
clockwise position. (Located under front trim -See safety glass
removal.)

The kinescope and associated components should be sub-
jected to a strong magnetic field at this point using the de-
gaussing coil. Slowly move the coil around the kinescope, the
aides and front of the receiver and very slowly withdraw to
about six feet before disconnecting the coil.

Set the contrast control fully counter -clockwise and the
brightness control fully clockwise.

Set the red screen control to fully clockwise and the green
and blue screen controls fully counter -clockwise.

Rotate one or both of the rings of the purifying magnet,
by the tabs, or rotate the entire assembly, to achieve mini-
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mum color contamination of the red field. The yoke should
also be adjusted by moving forward or backward on the
kinescope neck.

Advance the green and blue screen controls and then adjust
all three screen controls to produce a white screen. Color
contamination may be noted around the edges of the screen.

Adjust the individual field equalizing magnets adjacent to
the area of contamination to produce the most uniform white
field over the entire screen, Recheck the individual screens
for purity after field magnet adjustments.

NOTE -Relocation of the receiver may disrupt the purity
adjustments, if the receiver passes through the influence of
stray magnetic fields. Purity should be checked at the location
in which the instrument is to be operated.

KINESCOPE TEMPERATURE. SCREEN AND BACK-
GROUND ADJUSTMENTS. -Set the screen controls max-
imum counter -clockwise and the' green and blue background
controls 30% from maximum counter -clockwise.

Turn the contrast control to the center of its mechanical
range.

Measure the bias on the red gun between the grid and
cathode using the "VoltOhmyst". Adjust the brightness control
for a reading of -70 volts on the meter.

Leave the brightness control at this setting and adjust the
three screen controls for a grey picture (Color temperature of
8200° Kelvin) at a very low light level.

After setting the screen controls do not change the setting
of the red screen control during the balance of this procedure.

Advance the contrast control and observe the picture. One
color will normally predominate in the high brightness areas
of the picture. Depending on the color which is predominant
proceed as follows:

1. Green Predominant In Highlights -Turn the
green background control slightly counter -clockwise
making the picture magenta and observing the low light
areas adjust the green screen control clockwise to
achieve grey in low light areas.
2. Blue Predominant In Highlights -Turn the blue
background control slightly counter -clockwise making
the picture yellow and observing the low light areas
adjust the blue screen control clockwise to achieve grey
in low light areas.
3. Blue Green (Cyan) Predominant In High-
lights -Turn both the blue and green background
controls slightly counter -clockwise making the picture
red and adjust the blue and green screen controls
clockwise to achieve grey in low light areas.
4. Magenta Predominant In Highlights -Turn the
green background control slightly clockwise making
the picture green and observing the low light areas
adjust the green screen control counter -clockwise to
achieve grey in low light areas.
5. Yellow Predominant In Highlights -Turn the
blue background control slightly clockwise making the
picture blue and observing the low light areas adjust
the blue screen control counter -clockwise to achieve
grey in low light areas.
6. Red Predominant In Highlights -Turn both the
blue and green background controls slightly clockwise
making the picture cyan and observing the low light
areas adjust both the blue and green screen controls
counter -clockwise to achieve grey in low light areas.

Vary the brightness control through its range and observe
all areas of the picture. No color should be predominant in
either high or low brightness areas at any setting of the bright-
ness control. At the point of extinction of the three guns,
observation with a microscope should show the three guns
cutting off at the same time when the low light tracking is
correct.

POLE PIECE AISEPPtLY

eel ROD
22 MI.

DYNAMIC CONVERGENCE ADJUSTMENTS

VERTICAL CONVERGENCE. -Vertical dynamic convergence should be performed
before hotizontal convergence.

Turn the dot/bar generator back on and set for vertical bars.
Referring to the vertical bar at the center of the screen, turn the red vertical amplitude

control fully clockwise and adjust the red vertical tilt control for manilas= displacement of
the red bar al the center of the screen.

Turn the green vertical amplitude control fully clockwise and adjust the green vertical
tilt control for maximum displacement of the green bar at the center of the screen. The
direction of center displacement should be opposite to red.

Adjust the red and green vertical amplitude and till controls to produce straight vertical
red and green bars parallel to the blue bar. Converge the three bars using the red and
green D.C. controls to form a single white vertical bar at the center of the screen. Slight
adjustment of the red and green amplitude and till controls will probably be required to
achieve this condition. Refocus if necessary.

Turn the generator to horizontal bars and using the blue D.C. control displace the blue
bar slightly from the other bars. Adjust the blue vertical amplitude and tilt controls tor equal
displacement of the blue bars along the vertical center line. The pattern along the vertical
center line should show the blue bars equally displaced from the other bars along the
vertical center line of the screen.

HORIZONTAL CONVERGENCE -The procedure tor horizontal convergence is
approximately the same as that used for vertical convergence. The horizootal row of bars
nearest the center, however, is used for reference.

Turn the blue horizontal amplitude control clockwise until a how in the blue bar appears
in the center of the screen. Alternately adjust the blue horizontal phasing and amplitude
controls to produce a straight horizontal blue bar acres the center of the screen.

Shunt the red grid of the kinescope at the chassis rear apron through a 100.000 ohm
resistor to ground. Alternately adjust the green horizontal amplitude and tilt controls to
produce a green bar parallel to the blue bar over its entire length at the center of the screen.

Remove the shunt from the red grid and shunt the green grid to ground. Alternately
adjust the red horizontal amplitude and tilt controls to produce a red bar parallel to the blue
bar over its entire length at the center of the wrest.. Remove the shunt on the green grid.

Using the blue D.C. control move the blue bar dose to the red and green bars and, it
necessary, touch up the above adjustments slightly until all three ban are equally displaced
along the entire center line of the screen.

Turn the generator to a dot pattern and using the red, green and blue D.C. controls
converge the dot pattern. The dot pattern should now show maximum convergence over
the entire area of the screen.
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It is possible to adjust the horizontal oscillator in the
field by the following method when such adjustment is
indicated.

A. Set the width coil fully counter -clockwise.
B. Adjust width for 3/4" overscan at each side, with

normal line voltage and normal brightness.
C. Turn horizontal hold control to the left, out of

sync, to the point where interrupted oscillation
Occurs.

D. Adjust sinewave core, as the horizontal hold control
is rotated to the left beyond the locked -in position,
until 3 to 4 bars occur between the fall out point
and interrupted oscillation.
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The schematic is shown in the latest
condition at the time of printing.

All resistcmce value in ohms. K =_ 1000.

All capacitance values less than 1 in
MF and above 1 in MMF unless otherwise
noted

Direction of arrows at controls indi-
cates clockwise rotation.
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ages should hold within ±-20% with 117
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More Data on Reverse Side
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Shop Hints
Noisy Tuning Condensers

Quite often a small radio will
come in with a complaint of noisy
and intermittent tuning. This is
often due to fine particles of the
plating on tuning gang condensers
flaking or powdering off the base
metal of the plates, and shorting out
as the plates are rotated. This diffi-
culty can be quickly cleared up by
removing the gang assembly from
the chassis and giving it a bath in
muriatic acid for a few minutes.
This acid, which is very inexpen-
sive, can be purchased in a local
paint shop.

The tuning assembly is then
bathed in water, rinsed in dena-
tured alcohol and allowed to dry.
When re -assembling the tuning unit

into the set, make doubly sure that
the oscillator and r -f trimmers are
dry. Re -align the oscillator and r -f
stages as usual, lubricate pivot
points and bearings and ---presto
clean, noiseless tuning. - Philip
Smith, New York, N.Y.

Loopstick Adjustment
Widely used as original Am re-

ceiver antennas as well as for re-
placement, the adjustable loopstick-
type aerials are often annoying and
tedious to adjust. As the coils come
from the manufacturer, they are pro-
vided with a tiny screwdriver slot
at the end of the core's screw, often
making them difficult to tune. Much
time can be wasted in attempting this
procedure with the small screw-
driver.

By soldering an ordinary lug on
the screw as shown in the accom-
panying illustration, you can easily
speed up the process of tuning and
adjusting. If space around the loop -

stick coil is at a premium, the lug
may be conveniently bent at right
angles. Also, if it is desirable to do
so, the lug can be snipped off shorter
than is shown. It will still provide a
convenient way of making the de-
sired adjustments.-Joseph Amo-
rose, Richmond, Virginia.
Lug on loopstick coil facilitates adjustment.

WOPSTICK COIL

ORDINARY LUG
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VHF ALIGNMENT DATA
AUGNMENT PROCEDURE

All circuits are very stable and will seldom require adjust-
ment. Only when major parts of the tuner or the video I -F
strip have been replaced or tampered with will it be neces-
sary to realign the receiver.
Generally under normal conditions only the INDIVIDUAL
CHANNEL TRIMMERS in the tuner unit may require
adjustment by the service technician.

CAUTION
One side of the chassis is connected to the power line.
Therefore, test equipment should not be connected to the
receiver unless an isolation transformer is used between
the power line and the receiver. DO NOT GROUND THE
RECEIVER CHASSIS UNLESS AN ISOLATION TRANS-
FORMER IS USED.

V11
611S
L-12

SOD

440
4.05

no"
vtitl. CAL

3400,4i.
a
"'"*Ielle

PICTURE 14 ALIGNMENT
Receiver should be run for at least yf hour before proceed-
ing with alignment

EQUIPMENT REQUIRED
VACUUM TUBE VOLTMETER
For video I -F alignment maintain readings in middle of
low volt scale.
SIGNAL GENERATOR supplying  4.5 MC. (within 25%)
40 to 216 MC. (within 1%) signal. With output adjusbibke
to at least .1 volt maximum.
CATHODE-RAY OSCILLOSCOPE. Must have good fre-
quency and phase response from 10 cycles to at least 2 MC.
SWEEP GENERATOR. Capable of covering 40 to 270
MC. with a 10 MC. sweep with output adjustable ta at
least .1 volt maximum.
3 VOLT "A" BATTERY to provide fixed bias during video
I -F and R -F alignment.
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NOTE I: FOR MODELS WITH LOCAUTY ADJUSTER CONTROL: Locality adjuster control mess be in M. STRONG position Won making
Me VW,. and RF alignment adjusteneats.

NOTE 2: For visual chock of IF Hymen. mine (see Kq. 5) connoct signal and sweep generator to ungrouedd convertor tube shield (EATS).
Co oscilloscope in son. with 47,000 oh, resistor to junctioo of 5.44 ..d LIS.

TUNER R-2 AUGNMENT

NOTE 3: NEVER ADJUST (PO4. PC -4. PC14 PENTODE TUNER). (CC -I. CC12. CCI6 CASCODE TUNER), (CU -21, CU.27. CLI34 VHF.
UHF COMBO TUNER) UNLESS ABSOLUTELY NECESSARY. They are factory preset by special ornipment.
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I0
OBSERVE RESPONSE CURVE FOR ALL CHANNELS USING CORRECT FREQUENCIES AND CHANNELS.
A SLIGHT COMPROMISE SHOULD BE MADE WITH OF TRIMMERS IF MARKERS ARE BELOW 70%.
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SOUND AND TRAP ALIGNMENT
Sound and 4.6 MC. Trap alignment Is made on the sound
carrier of a TV station.

STEP 1 (METHOD I)
4.5 MC. TRAP ALIGNMENT
Adjust Fine Tuning control so that *mad appear@ with
picture. Adjust T-14 (top) for minimum 4.5 MC. beat on
picture with  station simaL

SOUND ALIGNMENT
When making alignment by ear, a hiss must accompany the
sound when aligning T-14 (bottom) Sound Take -off and
T-16 (top) Sound 1.7. Simply reduce station signal input
to the receiver by spray feeding at attenuation method..
Set Contrast control to minimum (fully counter -clockwise).
Set Bum control R-58 to its center position.
Adjust T-14 (bottom) and T-15 (top) for maximum signal.
NOTE: Further reduce signal input to receiver if hiss
disappears upon reaching maximumsMnal level.
Connect antenna to receiver for normal receiver operation.
Adjust T-16 QUADRATURE coil for clearest and maxi-
mum sound.
Turn Contrast control to maximum (fully clockwise).
Adjust R-58 BUZZ control for minimum bum.

2)
EQUIPMENT REQUIRED: VTVM, SIGNAL GENERA.
TOR 4.5 MC. (within M of 1% of 4.5 MC.) and 4.5 MC.
TRAP ALIGNMENT CRYSTAL DIODE PROBE as shown
in 11g. 7.

4.5 MC. TRAP ALIONMENT
Connect Crystal Diode probe between VTVM and junction
of pin 11 of V-17, R-86 and C-51; ground side of probe to
chassis. (VTVM on low -DC scale).
Set Contrast control to maximum (fully clockwim).
Connect Signal Generator Giro  1000 ohm resistor to
pin 2 of V-7 12BY7A.
Accurately set Signal Generator to 4.6 MC. (maximum
output).
Ground pin 1 of V-6 SCB6.
Adjust T-14 (top) for minimum reading. Remove equip-
ment

BOUND ALIGNMENT
Connect Crystal Diode probe between VTVM and pin 2
of Vil) 43BN6; ground side of probe to chassis ground.
Reduce station signal input to receiver to produce a weak
signal.
Set Contrast control to minimum (fully counter -clockwise).
Adjust T-14 (bottom) and T-15 (top) for maximum signal
reading on meter.
Disconnect Crystal Diode probe.
Connect Antenna to receiver for normal receiver operation.
Adjust T-16 for clearest and maximum sound.
Turn Contrast control to maximum (fully clockwise).
Adjust R-511 BUZZ control for minimum bum.

Mow
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TECHNICIAN
CIRCUIT DIGEST

SENTINEL

UHF TUNER DATA

The UHF TUNER has been aligned for optimum operation by special factory equipment and should not require
alignment.

The 6T4 OSCILLATOR TUBE and 1N82 CRYSTAL are parts that may require replacement. The 1N82 crystal,
located on top of UHF TUNER under square metal cover, is a snap -in type and no soldering is required.

Great care should be taken that parts location and lead dress are not altered in UHF TUNER.

UHF ALIGNMENT SHOULD NOT BE ATTEMPTED UNLESS ABSOLUTELY NECESSARY.

UHF TUNER ALIGNMENT
EQUIPMENT REQUIRED

UHF MARKER GENERATOR

PROCEDURE

Locality adjuster control at maximum clockwise position.
Carefully detune TU-2 mixer IF coil located on VHF
tuner by turning core OUT exactly 10 turns.

NOM Radiated horizontal pubes may appear on the
response curve. This will not affect the response or tilt
of curve. DO NOT disable the horizontal sweep circuit;
damage to the horizontal output tube may MEDIC -

UHF SWEEP GENERATOR

Set VHF tuner to UHF position.
Connect sweep generator to UHF antenna terminals.

NOM Sweep generator must match the 300 Ohm input
impedance.
Loosely couple UHF marker generator to UHF sweep
generator leads.
Connect oscilloscope to test point on VHF tuner.

r

CASCODE "U. TUNER

 I

 a

CATHODE RAY OSCILLOSCOPE

1

Models 1U-1202, -1205, -1208, -1212, -1215,
-1218

ALIGNMENT

(1) Set sweep and marker generator to 460 MC.
Set UHF tuner to maximum counter -clockwise posi-
tion.
Adjust CU -26 until marker is in the center of response
curve.

If marker cannot be centered on response curve: care-
fully bend and move oscillator inductor tab Fig. 1 and
re -adjust CU -26 until marker is in center of response
curve.

DO NOT RIND OR MOVE INDUCTOR TARS
INDISCRIMINATELY OR EXCESSIVELY.

(2) Leave marker and sweep generator at 460 MC.
Leave UHF tuner at maximum counter -clockwise
position.

Carefully bend and move PRESELECTOR INDUC-
TOR TAB Fig. 1 for maximum response and minimum
tilt. See response curve Fig. 2.

Repeat steps 1 and 2.

(3) Turn TU-2 mixer IF coil located on VHF tuner IN
10 turns until exact position is reached as before
lignment.

FIG. 2
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TECHNICIAN
CIRCUIT DIGESTS

L

1 U.11 F
REAL

i MOMS

L

f )  

ii- A_
WALL 0.1.211.1C 5140,1-11-

=X'

SETCH ELL CARLSON
Chassis C100

rtable, Unitized
el P61

Technician

GEST

C1
5-3108

II 6807A
IVO

CS

LI

6910TA EATS

 00(  :LT:. ( LC 41.

 40.0=41.4.........
w..., ROWS

00

AIWA 000

000
LI

010

OA

cllW

VOLTS
GO CYCLE

ITS IIMT TS

6AT8
041

TI.001.3

C13

cu.

CANN

C25

.2
220

STO.GOIL YUNGBI
TD -006

L

CRS13.0
MC 

RIG
101E

I

4
1.TR11

COS 422

SOON
AU000

C241"

UNIT ABC
SERIES I

AAR-41
= 13,1.

+R 40 L.

0

Od

6A05

C34

.00

II 3

751

N24
250

41

EA
HOI

C43
CO

SP1 

/NfO

C8
-.- 1

I-
TALI

a I 3.3440
MG 

TT

Cm"

001
CO

TS*

COI -Dig

4100

C45-01 PT

C49

e e+
+270+ AG' 1.41/ +0000.

Ve6AU8

.r.
210

013
4.50

C2
.22
PT

0.4 CO. SW
PANTO, NIS

1

TRIO

UNIT DF
SERIES I

TO pa.tuel
max MARV

I =C54
I 411340

NM

- -r

R59-411.
14-1EAAA4-4

557.4.70.2*

R511 -

Clt
.0021

PT

R60
4.70

6AU8
515)

3,
as

2200S.

RS 5

VIGAU8
Mel

EAN 1220

T

 10S+

C7?
.22
PT

LIN

R4
3.11K

SCSI
.047
PT

.0700 03+
0071

(fD

1/3/50 j._
.14.

1004
TIN.

- 043= 064=
111101044 0001OF

RIO

0 --

LAN

1.439
 T1A

+7100

ILO ANODE

4.15
YL

ITAy1.4-

WIT?.7011.Aro. T ONES-

NOTETE  APPRoxiMATE VOLTAGES SHOWN ARE WOE WITH 20000-0, V IRE TER AT IIT LINE VOLTAGE.
2E90 SIGNAL CONDMON.CONTRST oculleum, ALL OTNIEN CONTROLS SET FOR NORMAL
INCTLN0 FOR OTHER VOLTAGE INFORMATION SEE SIMILE BULL( TIN.

NOTE 2 VIDEO I F ALIGNMENT. CONNECT 94 NEC. TERN A8C4. CONNECT OSCILLOSCOPE TO ABC -1
THOU  101... CARBON RI 545,34. CONNECT040KSWE E  GENERATOR *ITN GAJ41.1104
 OUTIn &LAP TO TEST POINTS T P- 4.2.3a  THOU HOLES M TOP OF CHASSIS. ALIGN
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11011.11.3.104S OR ISIS VIM.. AYE_ LOS ANGELES. CALIF.

NOTE  FILAN/ENT *0100 WAS BEEN OMITTED FOR CLARITY.
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VOLTAGE TEST SPECIFICATIONS
I. ALL VOLTAGES & CURRENT MEASURED DI VHF POSITION - CHANNEL 2.
2. LINE VOLTAGE - 117 VOLTS A. C NO SIGNAL INPUT APPLIED TO SET.
3. BRIGHTNESS & CONTRAST CONTROL POSITION - MAXIMUM CLOCKWISE.
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PICTURE.
S. VERTICAL SIZE & LINEARITY CONTROL POSITION - SET FOR NORMAL SIZE BEST LINEARITY.
I. VOLUME CONTROL & TONE CONTROL POSITION - MAXIMUM COUNTER CLOCKWISE.
7. INSTRUMENT (METER) USED - IVTVMI VACUUM TUBE VOLT METER.
S. UNLESS OTHERWISE DESIGNATED ALL VOLTAGES MEASURED IN RESPECT TO CHASSIS GROUND.
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Shop Hints
Dial Belt Replacement -
Managing on a Shoestring

Many radio receivers still use belts
instead of cables to operate the dial
movement mechanism. Sizes of these

Step-by-step procedure for custom -fabricating

belts vary. There is no standard, and
keeping many sizes in stock is a
problem. However, the ordinary
shoestring is a near approach to a
"universal" belt.

To make the substitute belt, wrap
the string twice around the pulleys,
as shown at A. Pull the two ends
tight and knot them as shown at B.
With needle and very strong thread,
sew the string at the two points as
shown; after which snip the strings

dial belt substitutes with ordinary shoestring.

WRAP SHOE
STRING AROUND
PULLEYS

PULL STRING
TIGHT; TIE
KNOT HERE

(2 TURNS
.-OF SHOE

STRING)

SEW WITH
STRONG THREAD
HERE

CLIP HERE
AND DAB
WITH DUCO

SEWN
THREADS

CLIP HERE
AND DAB,
WITH DUCO

beyond the sewn places (sketch C).
Put a dab of cement under each
clipped end, applying a clamping
pressure with long -nose pliers until
the cement has set; then let dry.

Thus prepared, the belt will glide
smoothly over the pulleys, especially
after a liberal coat of dial cord dress-
ing, I've used one such shoestring -
belt for over two years. -J. Amo -
rose, Richmond, Va.

Ion -Trap Technique
When a picture tube has to be re-

placed, or even sometimes when a
new set is being installed and set up,
finding the proper position for the
ion -trap magnet is a haphazard and
often time -wasting procedure. The
adjustment can be simplified greatly
if the ion -trap assembly is started
about one-half inch from the base
of the tube, with the magnet itself
in line with the socket keyway.
While this positioning may not result
in perfect adjustment, it will be close
enough so that the optimum point
can be found quickly from this start-
ing point. -George Hoffman, Wash-
ington, Wisconsin.

INTRODOCTIGM

Term in series TA, TB, IC and TD wrist of 4 brie
types. Two pentode tuners (or for 21-er 1-f circuit.,
cos for lame use) end two were tuners (also or orb
for 21- and 41 -as i-f receiver.) make up the brie line.
Theme 4 brie =eels so. being used by varier TV Men-
feeds»n in either 12- or 131position turret models,
w ith either solid or inealnted shafts, and with tubes
either for parallel -filament 6.3 -volt operettas' or far

600 -ms ..rise -filament circuit.. A more complete break-
down of tree type. is presented is Table 1.

SPICIat FLAMM
While earlier Standard Coil to tuners red a

peir of coil strips for each channel position, the re
turrets are equipped with all coils rented on a single
molded strip for ear channel. Leah strip is held in
press L. spring tendon, but in a maser that is ere -
rat different from that used in earlier models. To
move a strip. rear pressers on the strip rotes ag
spring, whir is located, r show in Fig. 1, at tbs
rear sf the Ammer, wed lift oatmard. /be opposite end
at the strip is erased in a slot is the front tenet
plate. also indicated in Fig. I.

Soother drarture is in the rewire. rub for uhf
reception with individual eh! stripe. In earlier designs,
e ach pair of uhf stripe carried its men harmonic genera-

tor ogyortal es well as its own raw erystal. While in-
dividaal harmonic generator erystals ere still used, a
single mixer crystal may now be rented is the tamer te

 eommointe all uhf stripe. This crystal is mounted at
J1 (Fig. 2 and 3), where it is held in plum by a brecket
and sere.. 00,11 end of the mixer is groonded through the

rocket. The other end, Wen the erstal is properly
seated, engage. stationary spring contect finger no. 1,

etieh in tern corset. te coil -strip contact no. 1, as

sheen in the schemet1cm.

Pig. 2 is an external view of the complete "1" series
baner, with important elenente identified. Fig. 3 is lea

maim. view of the tap of the toner. Figs. 1, 2 and 3

e re eppliaabla to all timers is the series. Figs. 4. S

end 6 am sebematies for the TA, TB and IC series, re -
emotively. Although the erratic for the IT tuner is
mat row, all pertinent information is included in
Figs. 5 and 6. Tbe r -f emotion for the TD tuner is

similar to the r -f section of the TO emir (Fig. 6);
stir the oscillator -miner and 1-f output medico is

similar te that et the TB swim (Pig, 5). The aeries-

filawit variations are schematically identical to their

6.3 -colt prototypes *rept for heater wiring.

LLICIIDIENT
Proper alignment is important sine a misaligned

tuner ear adversely affect the wer-all operation of
the set.

Four sections of the tuner are related to align-

ment operation.. Theme re the r -f stage (two trim -

mere), the mire .tap (one triemmr), the oscillator
stage (slug in the coil strip) and the 1-f coil in
the output of the mixer.

The alignment of all Standard Coil tuners follows
substantially the son method with bet few eseeptions.
The variables appear in the mount of grid bias which
mist be applied te the age re. This is critical,
and the information given here Would be followed.
If this is in frofliet with data contained in a re-
ceiver earfactrar.s nerving mural, the latter
should be followed. In the &ranee of each informa-
tion, the isstruetiono contained herein should te

rower.

The adjustment of the oscillator -coil slug for
ear channel is the ear on all vhf term. In

order to obtain rms. to this slug through the hole
in the frost .all of the tuner, it is necessary te

poetic. the floe timing dielectric blade correctly.
The proper position is its eleetrical mid -rite.
All shields mast be in plane before and dries align-
mt.

TABLE I

TEST IGOTIMENT REWIRED
1. Sweep generator which rill owner the 12 TV

channels with a weep width of mipmerimately
15 ec. Generator should also provide rm.
garde. for sweeping the 21 -me and 41 -ea 1-f
'mew. Suitable markers mast be provided
either internally or with $ separate external
waiter generator.

2. Cathode -n7 oscilloscope with at least from
10 to 50 millivolt seritivir in the vertical
amplifiers and with good low frequency re-
sponse and Ion phase distortion.

3. An electrode voltmeter.

4. Ratable son -metallic aligning tools.

5. Proper mane few rtching the output of the
sweep generator to the balanced 300 ohm is-
put of the tuner.

I -F =omen
1. Apply a fixed bias voltage on the age his,

usually from -1.0 v to -1.5 v. A convenient
acres for  tier tie. is  dry batter, and
potentiometer.

2. Corset tha orilloscre vertical input
through  10,00O -rem isolating master acmse
the video load resistor.

t

TUNER

I.F.

(mc)

TUBE CCMPLENENT

PARALLEL BEATERS SERIES HEATERS

R -F arapsc R -F IIIVOSC

TA000 21 61105 616

TAS-000 21 313C5 5.16

TB -000 4.1 6BC5 6AT8

TBS-000 la 3BC5 5AT8

TC-000 21 6BQ7A 6.16

TCS-000 21 lialis 5.16

TD -000 43. 6Bc7A 6n8

Tre-000 la have 5AT8

3. Connect the weep generator, with suitable

markers, to the test point TT' which _ be

reached through the hole,Ln the removable tap
cover of the tuner. See Figures 2 and 3. Set

the sweep generator to the center frequency of
i-f system being aligned; usually 23.5 me or

43.5 ex.

4. Set the 1-f tuning adjustments according to the
-f curve recommended by the set manufacturers.

This includes setting the converter 1-f coil in
the tuner. If en AM generator is used instead
of a sweep generator, the 1-f coils should be
tuned to the specific frequencies recommended
by the set manufacturer.

e -r AND MIX9I ALIGNMENT
1. Set station selector to Channel 10.

2. Connect the oscilleecope vertical input through
the 10,000 -ohm isolating resistor to the test
point TP; ground the oscilloscope ground lead
near by.

I. Alone -2.5 v fixed bias to tuner agc terminal

I. Connect the sweep generator, with suitable
marker., to the antenna terminals. Hake certain

that the proper impedance match exists' and that

termination is correct. See Figure 9. To in-

sure a balanced 300 -ohm match from 300 -ohm gen-
erator output,  pad may be seed. See Figure 9.

5. Set the sweep generator to Channel 10. Use min-

imum output from the sweep generator consistent
with a readable trace on the oscilloscope screen.

6. Adjust the antenna trimmer (C5), r -f plate trim-

mer (C7) and the converter grid trimmer (C11) to
produce a symmetrical pattern with the sound and
cloture markers appearing me shown in Figure 8.

Care should be taken not to "stagger tune" these

circuits. "Stagger tuning" is eliminated by
tuning for maximm pattern height at the point
nifty, between the two marker frequencies.

7. Without disturbing the above trimmer adjustments,
check the response curves of the remaining TV
channels. Curve. should be eubstentially the
ore as on Channel 10, however, peak -to -peak
tilts and peak-to-velley variations of 30% are
normal.

06CILLAIrd ALIGNMFRT FOR INTEWANNIEK SYSTEM
1. Set the station selector to the alignment chan-

nel.

2. Connect the oseillorope across the load resistor
of the video detector.

3. With the sweep generator fed into the antenna and
the meeker generator set at the frequency of the
video carrier channel, adjust the oscillator slug
until the marker is at the 50% point on the high
frequency elope of the 1-f response curve.

U. Adjust the oscillator slug for each or tree other
channels with the generator set to the proper
frequencies for each channel.

ADJUSTING CONTACT TIMER SPRINGS
In the event that the stationary contact fingers

have teen damaged end make poor contact with the

contacts on the coil strips, the tension on the sta-

tionary contact springs can be increased.

1. Remove the drum or several coil stripe from
the dram so that the contacts say be reached.

2. Pull slightly outward on the spring contacts.
Do not pull beyond the point where the free
end of the spring disengages the slot in the
etator board or rubs the insulated portion of
the drum coil stripe. A piece of wire with 
right angle bend, or other suitable tool, may
be used for reforming the contacts.

CLPANING AND IVBRICATTON
When it becomes necessary to clean the contacts

and springs, proceed as feller. Contacts on coil
stripe can be cleaned without removing the coils
from the turret by using  smell piece of soft cloth
dipped in carbon tetrechleride; do not douse rolls.
Allow  few minute, for evaporation and then wipe the
coil contacts with a lint -free cloth to remove film
deposit.

To clean the stationary contacts, remove several
coil stripe so as to expose them. Clean with a
small piece of soft cloth dipped into carbon tetra-
chloride end "SAO.) filn deposit with clean lint -fret

cloth. Do not dowse or deform contacts. Rerve any
accumulation of dirt and grease from contact plate
surface in the ere wanner. After cleaning contacts
it may be necessary to reset them; see procedure for

adjusting contact finger springs.

In the event that lubrication of tuner contacts
is necessary, which is generally so after cleaning;
use a sulphur and acid -free, non-drying lubricant
such se Viscosity 011 Corer e7069. Do not use any
so-called noise -eliminating lubricants or cleaning
substances. Lubricate all moving parts including

the stationery and roving coil contacts, the inner
side of the outer shaft, and all bearings and

springs. For lubricating bearings use Viscosity
Oil Company #8857 lubricant or light vaseline.

PARTS REPIACEMCNT
When It brows miscarry to rerleo elretrIc°3-

parts in the tuner, extreme care must be exercised.
The replacement part most be exactly the SU. as the

original. This applies to its electrical value,
tolerance and tormenters coefficient if applicable.
physical dirension, location, and lead length. The

lead dress is extremely important. Observe the lead
dress arrangement before making parts change..

In the case of fixed resistors which edst be re-
placed, make certain that the type used is that
originally used in the tense.

If the feed -through capacitors are replaced use the
min'mum mount of heat mad, If possible, use silver -

beeline *older to ovoid darre to the silver surface

on the feed -through.

SERVICE PARTS LIST FOR "T" SERIES TUNER

Standard Coil Products Part Number

ITEM TA TB TC

1 10E-406 10E-406 10E-436
2 9Y543610pc -7 9Ys43610pc-7 9YS43610PC -7

3 SPECIFY STANDARD COIL PRODUCTS TV NUMBER Will21

4 16S-012 165-013 16s-012
165-012 16s-012 165-013
6J6 6AT8 6J6
5J6 5A18 5J6
6BC5 6BC5 68(47A

3Bc5 3805 4807A
6 14K-105 14E-105 14E-105
7 9A-629-3 911-629-3 911-679-3

P 319-005-01, 319-005-01, 31B-005-04

1,4

5

5A

9

TD

10E-406
9YS43610FC-7
ORDERING
16S-013
16S-013
6AT8

5AT8

62417A

413Q7A

14K-105
9A-629-3
31B-005-04

10 3171-30211 314-302.1 31m -302c 31m -302D
thru thru thru thru

31M -313A 31M -3139 314-3130 31M -313D

311-010 3111-010 3111-010 31A-010
313-029-03 313-029-03 319-029-03 310-029-03

SPECIFY STANDARD COIL PROI2JCTS TV NriBER WHEN ORDERING
SPECIFY STANDARD COIL PRODUCTS TV EUMBMI 'MEN ORDERING

3111-118-02 3111-118.32 3111-118-02 3111-118-02

21

22

23

24

25

26

27

28

29

30
31
32

32A

33
34

319-008 318-c08 313-008 318-008

1411-109 1411-109 14E-109 1411-109

14E-109-01 14E-109-01 14E-109-01 14E-109-01

SPECIFY STANDARD COIL PRODICTS TV NUMBER WHEN ORDERING
14E-108-02 14E-108-02 14K -10P .02 1LE -108-02

1411-108-01 14E-108-01 14x-108-01 14E-108-01

31T-103 31T-111 311-121 31T-141
31T-101 311-113 311,123 311-143

3s 319-175 318-175 318-175 319-175
36 23A-056 2311-056 2311-056 23A-056
37 sPEcrFY sTANotRI COIL PRODUCTS Ti NumBM 3.3411N ORMING
38 sPEciFf STANDARD COIL PRODUCTS IV NIMBOt 141191ORDERING
39 311-152 3111-152 3111-152 3111-152

40 318-016 318-016 318-016 318-016
41 319-902 313-902 318-902 318-902

DEscRIPTICN

Nut, Trimmer Spring
Screw, Trimmer
I. F. Coil Assembly
Shield Tube
Shield Tube
Or. Mixer Parallel Heaters
One. Mixer Series Heater.
R. F. Amp. Parallel Heaters
R. F. Amp. Series Heaters
Plate, Cover
Screw
Spring Detent

Coil Board Assembly

Spring, Slug Retainer
Slug, Oscillator
Coil & Drum Assembly
Coil Support Ass.y Wio Coils
Spring, Rum Retainer

Spring Fine Tuning Ground
Bracket, Fine Tuning cl' Stops
Bracket, Fine Tuning W/o Stops

Fine Tuning Assembly
Cover Bottom
Cover Bottom Detent Side

Chassis Ass'y Parallel Heaters '

Chassis ASS.7 Sorter Heaters
Cam Fine Tuning
Spring Compression
Shaft, Fine Tuning
Fine Tuning Assembly
Retainer Ring
Roller Detent
Trimmer Dowel

UNBAL
50 11
OPEN

CIRCUIT
GENERATOR

5011 UNBALANCED TO 50011 BALANCED

120 11.

300 11
5111 BALANCE

"=" 15011.

7511 UNBALANCED TO
115n

7541 30011.

1501E

O

3001.
OPEN

CIRCUIT
GENERATOR

O

5111

120 11

O o-f\AA./-°
JIIBAL 30 IL
5011 50 11. BALANCE

TERM >
0-1\AAr-C)

150 11

30011 BALANCED

115 /rat0-f-0

.0' 7511 30011

1501.

511I-

39011

5111 5111

30011
BALANCE

V2 W. CARBON RESISTORS SELECTED TO f I% TOL.
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PRODUCTION CHANGES
The following tabulation furnishes complete details on changes which occurred during receiver
production. Thst chassis circuitry can be stablished by referring to the seial number lobe)
offorted to the rear of the chassis and then checking the tabulation below. The starting serial
number is shown for each group of thong.. Unless otherwise indicated, chassis bearing serial
numbers of a high order will contain alonges listed under lower order numbers.

A letter folIowing the component circuit diagram number thus -2014 indicates that this
item was affected by a circuit change and is used only for circuit diagram reference.

SERIAL
NUMBER DESCRIPTION OF CHANGE

104,601 Initiol Production

106,601 The following change was incorporated to reduce drive bar and affected
components have circuit diagram tel A

1 Resistor 169 was added between the center top of the power non.
former 63 and chassis ground.

2. Resister 106 in grid circuit of tube V10. Horizontal Scanning Output.
was chonged from 470,000 Ohms to 330.000 Ohms

106,701 The components affected by the following changes hove circuit reference a

The following change was incorporoted to provide o longer antenna
Teed in

I. R.f. Tuner port number was changed from 5225)4 to 322931. There ore
no electrical differences between these two units

The following change was incorporated to reduce radiation of harmonic
frequencies being fedback through antenna leadin.

Bon. wee or [mum wenmo
Ctlow(cfm Der norm swn

624

SZ

gAg(6
Itt If

YELLOW

IDENTIFICATION

hi
I.F. Cell
520977

6AU6
M IF 4112

VS

6AU6
lrs II We

RED

10ENTIFICATIvN

N.

2nd
I.F. Coil
522701

mot

TECHNICIAN
CIRCUIT DIGESTS

aej

,11

'ANS
sac WM.

VS1

M.

I-, ver

X I V

111

SERIAL
NUMBER DESCRIPTION OF CHANGE

I. Tube shields were added to the three I.F. Arvi,lifier tubes 03. VA, and
VS.

2. Antenna lead-in wos dressed against side of chassis and omen., termi
nols were lowered to lower port of robinet

3. Resistor 168 115,000 Ohms) was added across primary of 3rd I F

transformer.

4. Peaking Coil 167 was added between detector 40 and condenser 44

The following change was incorporated to facilitate production.

I. Power Tronsfarmer 63 part number was changed from 522677 to
322973. When latter transformer used, resistor 169 is no longer r.
paired, therefore, it was omitted.is

2. Ion trop, 60 port number was changed from 521183 to 523001.

The following change was incorporated to improve the toper of the Picture
control.

1. Vol..,. ond Picture potentiometers, 46.A.II,C part number wos changed
from 522513 to 522744. When the latter control is used, resistor 47 is

no longer required, therefore, it was omitted.

OSCILLOGRAMS
All oscillograms token with ground lend of 'Scope
connected to receive chassis and controls so for
normal reception. Picture control adjusted to give 42
volts peak to peal; at cathode of picture tube. Oscil
loscope vertical amplitled response woe Rat to
within 2000 at 2 MC.

Number appearing to the left of osCilingron, specie
fies setting of horicontol sweep frequency control
on 'Scope.

VOLTAGE MEASUREMENTS
All voltages measured with a 20.000 Ohm per volt meter with the receiver connected to
 117 volt 60 cycle Poem, supply.
Tuner set to an inactive channel with antenna lefthinols shorted and connected
to ground.
Controls set for norrnol reception-Picture control completely counterclockwise.
Voltages marked with en asterisk l) will wary widely with control settings.
All voltages shown, *meat R.F. Toner socket measurements, were token under the
above conditions.
R. P. tuner socket voltage measurements were taken with tubes removed from sockele
No voltage reading at a tube element indicates zero voltage or voltage which cannot be
accurately measured with a 20,000 Ohm per volt meter.
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TECHNICIAN
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ALIGNMENT PROCEDURE

A.le AG( bee 44 ..0,0..1119 3 vele m AOC en C 1601... l ..... m *tom .1.0.r 011,41 el 1.02 Met .
gook. Omdlemeee ogee. be ..60.1.1 le M. 1.0041 der 0 

NOTE: Ts Perform IF Alignment It is not necessary to Remo.. Picture Tube. U,. a non metallic ai.gomy
tool each as Wats,. N.. 2526 e misdealing which permits all slugs to b. Weser's! from the onders.de
.1 the thumb.

SIGNAL 041111114004 116C.OEC0N Og
C06111401061 MN CONNECTION 40111.60111T,

1 004.0 of 413M.C.
me. to 0/01 el NI 61.1... W.
1 41 .,14116 IM 101M/41
Imeefl. spec.,

I.e. el Mn. Mg..
Yid. Amp.. N. I .6

Mn. 4715
Ob. Iolelleg

1 4400 I. eirg 44 1.7
0 .361mer lot low 00.

.4.04 Inemesev 143.4 MC

T. N.. Me sleg of 1.
3r4 ineelof me. IvIew

141.0 MC ..04.1.
4. NN. Om 6.01. 09 e/ 511

1. lee big 0.
5..0 145.0 MC .010.1.

4 .4410.0 0.4 of TOO
4*,IF ...me, lof high

C 0.67- I

.00 Om
Org m Nod..  mr oa

MCv.. Me 11.4 444 4175
..... 50% ...

Go. I 5

4. 0..1 40/AC le..
LIE. 0;14

Noce. el 1.6 ood
5E. 1/0. 30,75MC .lb

3... 5. SI

3. le. o $1.5 T. So.. Slop 5
Ualp 41.25/AC .041of.

Om My 50m( of 16 lerle 7.
T
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1.11,1. 111. e ea
mem Fig, 2.
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ALTERNATE TRAP ALIGNMENT

IF THIS METHOD IS USED,

IT SHOULD BE PERFORMED BEFORE THE IF CURVE AUGNMENT
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Chassis 21T -22T: Models
21TQ, 21TM, 21TB, 21TW, 21TF

STROMBERG-CARLSON

Chassis 21T -22T Series
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READ THESE INSTRUC-
TIONS CAREFULLY AND
OBSERVE THE CONDI-
TIONS NOTED WHEN
TAKING VOLTAGE READ -

1 INGS OR OBSERVING
WAVE FORMS.

"4194"VER9ONS OF FEATS
COOING NUMBERS INDICATE
VALUE REVISIONS AFTER
INITIAL PRODUCTION. FIRST
REVISION DESIGNATED BY

I" SECOND BY" -2; ETC.

r

VOLTAGE MEASUREMENT CONDITIONS UNLESS OTHER-

WISE SPECIFIED.
I VOLTAGES MEASURED TO CHASSIS USING SYL-

VANIA VACUUM TUBE VOLTMETER.
2 AC POWER SOURCE 117V 60,4 L9NE vARIAC

REGULATED)
3. ANTENNA DISCONNECTED; ANTENNA TERMINALS

SHORTED TOGETHER AND GROUNDED TO CHASSIS.
4 CONTRASTCONTROL SET TO MAXIMUM; BRIGHT-
NESS CONTROL SET TO MINIMUM,CHANNEL SELEC-
TOR SET TO FREE CHANNEL

5 AVERAGE VOLTAGES INDICATED ARE PREPARED
AS SERVICE REFERENCE ONLY. VARIATIONS
WITHIN LIMITS WILL BE OBSERVED.

6.36 AC

( VHF / UHF CHASSIS
ONLY)

C125
470

Au,

UHF
TUNER

(UHF CHASSIS
ONLY)

RI25 R126 1C126
470K 7 470

P.Pf

TO ANT. TERMINALS

0127 8127
470 470(

PPP

(VHF/ UHF)1-A. 4
CHASSIS OILY)

6 3VAC

ea
470K

AIN
-4- INPUT L50

IV P- P

3074

VHF/ UHF CHASSIS VERSIONS ONLY

2

RI73
584ft

V13
I2AX4GTA

V12

7 1 2111066TA ALA

B V9
I2L6GT

V3
313Z6

L54

V4
3BZ6

L55

CI84
.001

.001

086
V5 2.001

GAMS ---

C187
2.001

V6
SANB

6.3 V. AC
- (TO TUNER

FIL)

r

wipuT L50

B+

0128
470

VHF
TUNER

UHF IF
OUTPUT

ox'

Rl0

AGC

+140V.
3333, RI72
11. 7.511(FUSIBLEIrWV-

ON /OFF
SWITCH

SPECIAL VOLTAGE MEASUREMENT CONDITIONS;

F4 MEASURED WITH VTVM HIGH VOLTAGE
PROBE AT AC LINE VOLTAGE OF 117 V.
UNDER CONDITIONS OF NORMAL SIGNAL,
NO BRIGHTNESS AND CORRECT SCAN SIZE.

 HIGH PEAK VOLTAGE OF SHORT DURATION
MAY DAMAGE METER USED FOR THIS
MEASUREMENT.

VOLTAGE READINGS IN BRACKETS ARE
OBTAINED UNDER FOLLOWING CONDITIONS:
ANTENNA CONNECTED, CHANNEL SELECTOR
SET TO STRONG LOCAL STATION DEVELOPING
APPROXIMATELY -4V ON IF AGC BUS.
(JUNCTION OF RI42 AND CI37)

GENERAL SCHEMATIC NOTES:

I VOLTAGE SOURCES ARE INDICATED BY
ENCIRCLED SYMBOLS; CORRESPONDING
SYMBOLS WITHOUT CIRCLES INDICATE
VOLTAGE TIE POINTS.

R130
1010

_J

29 R131

16 0129 16

°C)1 I L50

0 0 -

r
V3 1

3BZ6
1ST VIDEO
IF AMP

a AVERAGE RESISTANCES ARE INDICATE-D]
READINGS NOT SHOWN WHERE TOO SMALL -

3. REPLACEMENT TUBES FOR VIO, VII 8 013
SHOULD BE" UNIFORM WARM -LIP" TYPES
12847A, 6SN7GTB 8 12Ax4GTA RESPECTIVELY.

ylAVEFORM NOTES.
I. CHANNEL SELECTOR SET TO STRONG

CHANNEL

2. TBRMS"3040R"78754' REFER TO

3 SCOPE CHARACTERISTICS MAY ALTER
SCOPE SWEEP USED.

WAVEFORM SHAPES.
4. WAVEFORMS MEASURED WITH RESPECT

5. CONTRAST CONTROL SET FOR SIGNAL I

TO CHASSIS.

C100
OF 100V. PP AT PIN II OF PICTURE TUBE.

WITH 20!///1 CAPACITOR IN SERIES WITH I

01
B. WAVEFORMS MARKED"NOTE 6" TAKEN

SCOPE AND CALIBRATOR_

TV CHASSIS I-526-1,-2,-3,-4,-5,-6

V71 AI
5U8

SOUND IF
AMP

41.25 MC
.1

V4
3 BZ6
2ND VIDEO

4 MCI IF AMP

C

T55
45.3MG

11137
0133 014100 0134.00,

1810
I.001

Ira I40V

L

06

15011

VS ( A )

5AM 8
3RD VIDEO

IF AMP

6101

v 6

3BN6
LIMITER, DETECTOR

AF AMP 13104

06
2

0102

DI

OTO 1111V

106 TO 8101

RIO

---'s(2qC107

T56
44.0MC

V5 ( B )

5AM8
VI CE° DET

BUZZ
ONTRO

5

TECHNICIAN
CIRCUIT DIGESTS

C104

7,'", 47011
55V 70 2506

1556 TO 2506/

eV

950

103,

47 -=

R103
5.6K

1

001

R106
560K

, C105

.022
4105
LUME

330K

V9
I2L6GT

AF OUTPUT
AMP

(135618
3,1326

RIOT

47010

? 0047 +255V

(757 4.5MCT

5

140V

Ov 65v

17' VIDEONA AM IP ( BOTTOM )..L_ -I 0 .
ii

00001L62

7

(TOP) 3.7=. .
5AN8

7 1- 4 V/ 0138 .44. I

0,v9 TT:08171%61

1750
If :. _ro o%

BLUE

2476
312556/ ;0/

los°.
022 c"

260v

19

;1clow,

0137
T 22

50/1
=SRI

i++260V
9175

C175 0177A

8-)4±--4 1-076A 2°°
140MFD 140 TAFD +255V

SR2
MED. (RED) CI778

5MFD.

AC POWER LINE
INTERLOCK

RI78

T30
cos 0

TO HALOLIGHT
TUBE

V13
I,2AX4GTA

7 2 7

16511 -COLD
4811 -HOT

llf
C176B
200
MFD.

(YELLOW)

(GREEN) +140V

R200
10K

R.201
330 K
200

02011
01 3

4202
2.2 MEG
C202
25,m/

CAUTION NOTICE
USE ISOLATION TRANSFORMER WHEN SERV-

ICING CHASSIS.
PICTURE TUBE HIGH VOLTAGE LEAD MAY HAVE

POTENTIAL OF (S.Q_OOV OBSERVE ALL H V PRE-
CAUTIONS WHEN SERVICING CHASSIS. DO NOT
OPERATE RECEIVER WITH H.V COVER REMOVED.

USE SAFETY GOGGLES AND GLOVES WHEN
HANDLING PICTURE TUBE.

2 7

VI2 V9
1280 6GTA I2L6GT

VHF TUNER (" VHF ONLY"CHASSIS)
r

V2

0183 CI81 568 0178
soggy/ L53 BOOJI, L52 L51 80041 t

CI82 43,13 I cteo, CI79
6AKS - 1300.4.4 1.80(140 =-

L

V3
3B26

R179

1511
V4

3016
L54

18

V5 V6
5Am8 5AN8

L 55111111
- C184
.1001

V7 V8 010 V5 VII
SUB 3BN6 128H7A FICT.TUBE 6SN7GTB

5 cma 4.5 9
.0047

1 12 7

1

VHF/ UHF CHASSIS VERSIONS ONLY

-C185
1.001

4 5 4

V8
3BN6

1

+255V

AGC BUS( -4V(

SYNC.
TAKEOFF
PLATE

(- ev To
-400

2v

V6( B
5AN 8

SYNC. CLIPPER

R351

R254
HOR HOLD

1456
(70K STOP)

456- PP
7875,
8

B 11205K

5U 8
SYNC AMP

W5,1.
306PP

+140V

R206
4 718

18207 C205 R20811

j 22K .005 10K
0206
oos T.01

VERT. INTEGRATORE
_j

PLATE

I-126 TO
-4301_t_

406.00 I(-2101
7875,

-1-
R209

VERT HOLD
MEG.

;,350K STOP)

#11.1 Zg: NOTE 6

550 PP
to

-r

7ELLOwrSR RED

GREEN

-12v
TO
-45V.

4210

82011-AAAT-.

ATYPICAL OPERATING
vOLTAGEs

4142

I MEG

3.

4146
IMEG.

Ov
TO 9
210

R145
CONTRAST

1.510

9 I

CI76C4

5.6K
+.260V

CI40

VI5' PICT. TUBE

CHASSIS

I-526-1,-2
1,526-1-4
1-526-5.-6

100V PP
7075,

260V.
25v TOHov

25V TO 140

27K

QI L64
2111

RI51
RIGHTNESS +140V R

5MEG.

RI52
100K

00

T 0209
OI

726 PP
30 K,

-f-V10( B

12BH70R 12BH7A
VERT OUTPUT

C2I6--,AMP
#221 220,4/ "Niik T59

.0047

906 TO 200V
140v TO 20061

+211
5.6K

VIO( A )

= I2BH7
C --H7A

VERT OSC.

C2I0
047

IHOR.WAVEFORMI

2719

R252 SR253
100K j I5OK

1309

TPIG 6SN7GTA
OR 6SN7GTB

HOR AFC

C250
* VARIABLE VOLTAGES
(DEPENDENT UPON 047
SIGNAL CONDITIONS) =600

TO,
VI5 VII(A)

V7 VIO VII
5u8 126)17A 6SN7GT13=

--0116-0187
01 1001 1.0047

0174

047
R174

470K
CHASSIS

=
CONTROL MOUNTING

GROUND

PLATE a PICT TUBE SUPPORT

0251
33,u,t,

R255

431. TO
-6V

C254
HORRANGE
10-160/4d

R260
JV

2 7MEG

1-74v/
-740

R257
150K R259

:56
0252 C253
fR 022

1.2v PP 8.248
78757oNOTE 6

10255
220Am, ic"'a 4 35A I C258

4261 I4ct
18K ::09 56C,..

'F (70p) 0 (BOTTOM) C257 .(2621
1300ppt .tr

C20156

I-276)
-27V

174873P: I2B 6GTA5 I NOTE6 NOR OUTPUT
AMPVo(B)

6SN7GTA OR
6SN7GTB

NOR. CSC.

0211r,

R220
47K

R2I2
HEIGHT

SMEG.
(IMEG.STOP`

8.2K
0215

100ppl
Nov TO
2109
$001361

C2I2 j_
0047 .1""

R2I5
VERT LIN

75011

IOY TO
2100 2

7-)42011- BLUE

CNO lc. 2
a WHITE

1100.TO
225V
111ov TO
2050
$(11501

p R2I6
E 120O n

BLACK

11950

100K 46
1-746.1

R258
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 INDICATES
COLOR DOT

250V PP
7875 Ad

V12

(1.501

856PP
7875,

R213 R214
27K 22K

4806

R264
NM*

-1-c259113K

1.047

Vi3
I2AX4GT OR

11561 I2AX4GTA
DAM PEisv 

AP

R263

2506 5
125061

#265

+260V 12011

,+260V

L70
C264

.22
IC263
= .22

L67

LT1

L61

2

I

154

0
I

T55

0
i

5 I

1

T56

0 I 6
1

T57

0

T52
2 3

L60

0 0 0
le  -

I

3 2

VERT
YOKE COILS

65

5:YELLOw

1L66

C214 Ci76D

MED. +(YELLOW)

R2I9
-IVVt.

56K

10213
R222 20

IK MFD.

+140V.

3206
1320vI

TYPE

21TP4A
2IAVP4A
2IAVP4A

VI5
PICT TUBE

E GROUND
SPRING

R2I9
820K

4 T6I

3,0

390

+480V

V14
I X2B

MN RECT

C261

400-
C262

AP,
L68

+480V 41VT:\ QQQ

HOR.YCHE
COILS

13,500V
i1,500v

Chassis 1426-1,-2,-3,4,-59-6:
Models 612, 6214, 622 series

SYLVAN IA
Chassis 1-526-1,-2,-
3,-

Technician

CIRCUIT DIGEST
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SYLVANIA 
Chassis 1-526-1, -2, -
3, - 4,- 5,- 6

CIRCUIT MGM

VHF TUNER ALIGNMENT
GENERAL ALIGNMENT

1. Connect an ISOLATION TRANSFORMER between
chassis and power line.

2. Use shielded leads between all test equipment
and chassis.

3. Keep all exposed ends of "hot" leads as short
as possible; minimum length precautions also
apply to all ground leads including metal braid
and shielding.

4. Terminate all ground leads and lead shields as
close as possible to their respective "hot" leads.

S. Use high scope gain and lowest usable sweep
generator output.

6. Keep marker generator coupling to a minimum
to avoid distortion of response curve. Use a
turn or two of wire around points marked "*"
in alignment setups.

7. Use non-metallic tools for all alignment adjust-
ments.

OSCILLATOR ALIGNMENT
(ALL CHASSIS)

OSCILLATOR ALIGNMENT SETUP NCTES:
1. Unsolder primary of T54 from pin 5 of V3 (3BZ6).

Connect 330 ohm resistor from pin 5 of V3 (3BZ6)
to terminal 4 of T54 in place of T54 primary.

2. Connect 2. 5V. D.C. source (-) terminal to junc-
tion of green tuner lead and R129 (1K) and connect
terminal to chassis.

3. Use non-metallic screwdriver for alignment ad-
justments.

STEP TUNER
SETTING

SENEr0R3 TUNER ""SMER ACCEPTABLE RESPONSE CURVESSWEEP
(10 MC) MARKER

RF
MARKER

3
PENTODE CASCODE

1. Channel
13

Channel 13
213 MC

45. 75MC 211.25 MC L8 Screw
on Wafer 3

L18 Screw
on Wafer 5 COINCIDE IF And RF makers

os shown:

Si MURES

le MD. II 100%

NOTE: Curve soy DOI be eyntenetriCOI
until RF alignment is menaleted.

2. Channel
11

Channel 11
201 MC

45. 75 MC 199. 25 MC L3. 11 Screw
on Wafer 3

L5. 11 Screw
on Wafer 5

3. Channel
9

Channel 9
189 MC

45.75 MC 187. 25 MC L3. 9 Screw
on Wafer 3

L5. 9 Screw
on Water 5

4. Channel
7

Channel 7
177 MC

45.75 MC 175.25 MC L3.7 Screw
on Wafer 3

L5.7 Screw
on Wafer 5

5. Channel
6

Channel 6
85 MC

45.75 MC 83. 25 MC L3. 6 Screw
on Wafer 3

L5.8 Screw
on Wafer 5

6. Channel
4

Channel 4
69 MC

45. 75MC 87. 25MC L3.4 Screw
on Wafer 3

L.5.4 Screw
on Wafer 5

7. If appropriate markers for Channels 5, 3 or 2 cannot be coincided
within range of Fine Tuning control, "spike" (squeeze or spread)
turns of appropriate coils on Oscillator wafer until coincidence does
occur,

RF ALIGNMENT (e VHFONLY" CHASSIS)
RF ALIGNMENT SETUP NOTES:

I. Remove VHF tuner mounting screws; disassemble
VHF tuner cover to facilitate the following steps.

2. Unsolder R5 (56K) Mixer grid resistor located
at pin 7 of V2 (5X8 or 6x8) from Its chassis
Connections.

3. Connect a 1K resistor from R5 (56K) to chassis.

4. Connect "hot" scope lead to junction of RS (56K)
and 1K resistor through detector circuit.

5. Connect a ground strap between VHF tuner and
TV chassis

RF ALIGNMENT ( VHF/UHF CHASSIS)
SEE RF ALIGNMENT SETUP NOTES ABOVE

STEP TUNER
SETTING ADJUST

WEEIEN,..-RATORa

80 MC)
R

MARKFER
1. Channel

13

Channel 13
213 MC

211.25 MC (P)
215.75 MC (S)

L5 core for maximum height.
L7 core to position markers.

2. Switch VHF tuner and generators through channels 7 to 12 and
observe response curve. If any response curve is not within
acceptable limits, repeat step 1 and compromise the adjustments.

3. Channel
8

Channel 6
85 MC

83.25 MC (P)
87.75 MC (S)

L1.6 for maximum height.
L2. 6 to position markers.

4.

Switch VHF tuner and generators through channels 5 to 2 and
observe response curve. If any response curve is not within
acceptable limits, "spike" (squeezeor spread) turns of appropriate
coils on Wafers 1 and 2 until response curve is acceptable. SEE
VHF TUNER PARTS LAYOUT DRAWING AND VHF TUNER SCHE-
MATIC DIAGRAM FOR LOCATIONS OF SPECIFIC CHANNEL
COILS AND WAFERS

5. REWAX COIL CORES by placing hot soldering Iron close to coil.

DOD

6 syC

el4FER41
WADI

a
C.6

SO

T. CD

WAFER .2
leDOSTI
0 0

0

=i0=2T. rg;4C70'.'"
"';'13'0.1110.''=21.
LS, MUCUS, 01,20 S.

11,34 010,41'24 21,, 3.
C3.0121. G. ETC

3 2S 3 .0 /.r Pang.

. IF ul,KriDed
 OTUCT 11.10:211T.nca

C003.1. UMW. AWN.

WIN 0/ .Ilre

Slo

128

Ct

150

L D

WAFER.]
MARI

0

MEd
S 70 wo,, TV 40.313 SCO2.(1C A"

T., XXV, *parse

WAFFAS
IFRODTI

Sr

va. L

ArJ

Ee

411
cr

WAFERS
wool

02151.
SXS
OSC

10.11

eR

WAFERS
a -emu

VHF TUNER SCHEMATIC - VHF/UHF CHASSIS

(SOYA
efrr

Use Deere
DUO  GI.;

VHF TUNER
PARTS LAYOUT
VHF/UHF CHASSIS

STEP TUNER
SETTING

fIENERATtnts
ADJUSTSWEEP

(10 him
RF

MARKER
1. Channel

13
Channel 13

213 MC
211.25 MC (P)
215.75 MC (5)

L14 core to position markers.
L15 core for flat top.
L8 core for maximum response.

2. Channel
7

Channel 7
177 MC

175.25 MC (P)
179.75 MC (S)

C13 and C17 trimmers for
best symmetrical response.

3. Switch VHF tuner and generators through channels 8 to 12 and
observe response curve. If any response curve is not within
acceptable limits, repeat steps 1 and 2 and compromise the
adjustments.

4. Channel
8

Channel 8
85 MC

83.25 MC (P)
87. 75 MC (S)

L3. 6 core to position markers.
L4. 6 core for flat top.
L9 core for maximum height.

5.

Switch VHF tuner and generators through channels 5 to 2 and
observe response curves. If any response curve is not within
acceptable limits, "spike" (squeeze or spread) turns of appropriate
coils on Wafers 2, 3 and 4 until response curve is acceptable,
SEE VHF TUNER PARTS LAYOUT DRAWING AND VHF TUNER
SCHEMATIC DIAGRAM FOR LOCATIONS OF SPECIFIC CHAN-
NEL COILS AND WAFERS.

6. REWAX COIL CORES by placing hot soldering iron close to coil.

eu

CHASSIS TOP -
PARTS LAYOUT

1

fi

CZT

CE,

go,

uR

CA E

3407.1

11,1X

VI

SAKS

Ylee

001T .0303,00C.2 2.20,130 0,
(I: I

 fut70. 100060. ..,203.1 COMO ...O.
-0===!"!,LS'TA7Ni=troZ.
SU ma, ,V 4.101. S.130.0. FO 41.03.,11'

 GiSallC, on 4arc4s . awe I oturm ,0
C130.0,213 3002,021. 00201,"

. 4. Ow at .1,20 COmUCTS 3,103C1,o A f24.04.01
IMO. Of ,

RA

dic

Le

%AA

000

0

504e/

veson

g
O

SAW

allet

SX

C.

SSD

, cle
POW 0

vele)
" sae

03C.

6

RIO Cr

VHF TUNER PARTS LAYOUT
VHF ONLY" CHASSIS

li
404 DC

127

0128

RIZ7

12126

r

PITO:

VHF TUNER

TSS

VERTICAL OUTPUT

TUNER FILAMENTS
(UHF CHAS% (Mut I

AUDIO OUTPUT
AMP

AUDIO
OUTPUT

8179

0

CEO
Ri52

A INDICATES TUBE INDEX
..... INDICATES FILAMENT WIRING FOR*VHF ONLY-CHASS1S

SEE SCHEMATIC DIAGRAM FOR UHF FILAMENT VARIATION
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NOR OSC
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Iritn

O
vs....

38Z5., 3 .4
Iii VIDEO

AMP L54 '1316"--t'--- 5AMit
VIDEO ',..9.lii.,---

250 VIDEO '-''' 3wD VIDEO
IF AMP IF AMPS

VIDEO DET

!LS
O

0254
NOR RANGE

0
UHF

TUNER

AC POWER LINE
INTERLOCK

_

8254
HORIZ

0

FRONT
CONTROL
MOUNTING
PLATE

Vu
12AX4OT
CiAmPER

TM HOP. SCAN B
HIGH VOLTAGE

NOR OUTPUT
AMP
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3BN6

LIMITEN,DET,
8 1ST AF AMP

401.
R102
BUZZ

CONTRCS.

,Il-9D1

MT

,CtIl
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v5 ''
.., ., i_

5AN8
VIDEO AMP

B SYNC CUPPER

0108

ON /OFF SWITCH,
mos VOLUME (REAR) B
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'
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4

5U8
SOUND IF AND
B SYNC AMP
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130
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LIGHT
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r 1
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IF GARLIC SOCKET

TEST
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6X6
asc./NIKER
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(TUNERLM
0010.1

VHF Tuner Parts Loyout

o 01r
5 444314

Dial Cord Stringing

IMoILs Time
KHOO cosy

T600 #500

1500 111101
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AC POWER UNE
INTERLOCK

470,APFP
R663

AA.
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1
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VHF

+260V

F500 8500
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-

ii_ 7;4- PICTURE
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II 01141

47011
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f17002/1

470K
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6.3V.
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I "1

VHF
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L200
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SO
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v 04

SAm
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CENTER DECK OF CHASSIS

R501
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+ C50211 +

3SOV
200.1,0 20
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0665
0047

5665
47K
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T203

3044v.
140341

4047 ,I -a_

0222
100 .00471

1
33Kem3 .047C201 2

41 We%
CO -SOUND

8206
1.5K

SCHEMATIC DIAGRAM FOR
1-533-1-2 TV CHASSIS

CAUTION
AUNTS USE ISOLATION TRANSFORMER ANCLALSO POSITION N.V.
MORT.' TRITON IN THE maw  Woorlitie P.011}104304110
SERVICING THE CHASSIS.
TN( MOH VOLTAGE LEAD TO THE PICTURE TUN MAY NAVE A
POTENTIAL OF 10000 VOLTS. PRECAUTIONS SHOULD BE oe-
sERvED WHEN THE CHASSIS IS RENDVE0 FROM DIE GRAMM
POR SERVICE PURPOSES. 00 MOT OPERATE The RECEIVER
WITH INC H.V. COVER REMOVED.
ALWAYS USE SAFETY GOGGLES ANC/ GLOVES WHEN INCESSANT
TO REMOVE THE PICTURE TUSE.
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SYLVANIA
Chassis 1-533-1,-2

Chassis 1-533-1, -2: Models 211101, 2IT301, 21C-
501, 210507., 210601, 210802, 24T301, 24C601
Series

JO/PORTANT
OILAD Toile 145TRuCTiONS
rAREFuLLY 400 Mona THE
cONDITIONS NOTIO wHEN Tivel

vOLTAill REA0011111 OR 09-i
8CRWIW, ilwV103014.
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1141414044.3 MATTO 7014114411 410
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INTINAA C0101(VIII.W.C.

401.11.09 411011131, 04.34T
19449014440 I,a  0 
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40000.414 04.41TELT
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440 1101,

ea omaRyte ro moo..
1100114KTIO 1014.413

SPECIAL MANX AWAIUREMEKT GENERAL 500131ATiC NOTESACINIT'DI

N. AT 8so Now Z.8%['c'T*1:1.0.1C1:o.8714

. woo P.m, roLTA.: o/ smoo.., I

3034430 44LTION
33AAT431.

434.00 I 7 Or s,,P:toR.TS
COOM4

riF".310/40
CONDITIONS

'TyglirS TON Oa 8ono woo 10 """"'""
400441 NrINT V4.0

3 .494101...,.....0.0.40:41.,191.011

 lig; Tratrittlira: 074
TOAST coolno. '''':871:m OP
90A PAY TO Pt Ai.F11:1114i OF

NATIC
NOTES

I AVOW 90344044 /J44 /NNW.

/11010ATI VO ----- Tit /401011
AM.. 114.14.1091 OF 40,4sop TANN0 NW
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r 19
10 0 109
200 MT
TOO 391
400 491

IECONQ:017ECT.10111%.5."°,04...g.

MAKE ALL TES,

/NM. FOO 901Ttm
moywomuea

TON, OM

04,34.1.0

The receiver ChasSiS is connected tO one side of the
117 volt, 60 cycle power line. For your protection
CONNECT ISOLATION TRANSFORMER BETWEEN
THE POWER LINE AND THE RECEIVER when ser-
viCing the chassis; also BE SURE TO PUSH H. V.
SHORTING SWITCH ROD TO THE NON -SHORTING
POSITION BEFORE TURNING ON RECEIVER, HOLD
H. V. SHORTING SWITCH ROD IN THIS POSITION BY
PLACING SHORTING SWITCH CATCH OVER END OF
ROD.

VHF TUNER ALIGNMENT
Preliminary Instructions

1. Construct detector circuit with short leads.
2. Use shielded leads where Indicated.
3. Remove Horizontal Output tube V19-6CDSCA to

eliminate pickup radiation from Horizontal Output
stage. Note: During " Alternate VHF Oscillator
Alignment" the Horizontal. Output tube V19-SCO6GA
must be reinserted.

4. Connect -2. 5 V. bias supply to green (AGC) lead
of VHF tuner.

5. A turn or two of wire around points marked "*"
will provide sufficient marker coupling without
distorting response curve.

6. Use lowest usable generator output.
7. Use non-metallic tools for all alignment adjust-

ments.

OSCILLATOR ALIGNMENT

Set up Notes
1. Unsolder primary of T200 from plate

(pin 5) of V3-6BZ6 1st Video IF Amp.
Connect 330 ohm resistor In place of
primary winding.

2. Remove V4 -68Z6 2nd Video IF Amp.
to prevent couplin g back f rom receiver
IF system.

DISCONIEV

(Continued on reverse side)

CIRCUIT DIGEST
0405
.00T
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SYLVANIA
Chassis 1-533-1,-2

CIRCUIT DIGEST

7

STEP SETTINGT

GENERATORS
ADJUSTSWEEP

(10 MCI
IF

MARKER
RF

MARKER

1. Channel
13

Channel 13
213 MC

45.75 MC 211.25 MC L15 Screw
on Wafer 5

2. Channel
11

Channel 11
201 MC

45.75 MC 199. 25 MC L5. 11 Screw
on Wafer 5

3. Channel
8

Channel 9

189 MC
45. 75 MC 187. 25 MC L5. 9 Screw

on Wafer 5

4. Channel
7

Channel 7
177 MC

45.75 MC 175. 25 MC L5. 7 Screw
on Wafer 5

5. Channel
6

Channel 5
85 MC

45.75 MC 83.25 MC L5. 6 Screw
on Water S

6.

F

Channel
4

Channel 4

69 MC
45.75 MC 67. 25 MC L5. 4 Screw

on Wafer 5

If appropriate markers for Channels 5, 3 or 2 cannot be coincided within range of F ne Tuning con rol,
"spike" (squeeze or spread) turns of L5. 5, L5.3 or L5.2 coils, respectively, on Wafer 5 until coinci-
dence does occur.

ACCEPTABLE
RESPONSE CURVE

COINCIDE IF and RF markers
as shown below.

IF MARKER

RF MARKER

-100%

NOTE: Curve may not be sym-
metrical until RF alignment is
completed.

ALTERNATE
OSCILLATOR ALIGNMENT

The following Lean oscillator adjustment procedure
using actual station signals.

To determine whether or not the oscillator requires
readjustment, tune the fine tuning control on each
operating channel and observe the picture. If the
picture can be almost blanked out with only sound
bars on the screen at one extreme of the control
and turns into a picture that lacks detail at the
other extreme of the control, the oscillator is ad-
justed properly. If this range is not obtained, the
oscillator must be adjusted so that the fine tuning
does "tune through" as described above.

A. If the highest frequency channel that cannot be
"tuned through" is between channels 7 and 13,
adjust L15 oscillator screw as follows: (If
it Is between 2 and 6, proceed to step B.

Tune to highest available channel between 7
and 13. Adjust L15 to achieve proper fine
tuning range on that channel.

B. If a channel between channels 2 and 6 cannot
be "tuned through", adjust L5. 6 oscillator screw
as follows:

Tune to highest available channel between 2
and 6. Adjust L5. 6 to achieve proper fine
tuning range on that channel.

2.5 AMP
FuSE

RANG

J) F500

,HOLD
VERT
HOLD

VERT
LIN

AGC
Loo

0
WIDTH

4c'
C411

Q

R423

1.401

(X,'S
nta.

UHF
TUNER

-2 VERSION

7001

0
6098

'a e
we AMP

ve m

HOE FM. COIL

6S1t76T8
HON OSC.

rose
SOCKET

CID
ar  el

650 TA
Pr dm.

IF INPUT
CABLE

DEMI

0
Us r

CO, vIDEO AMP

VIS
12 AU7A

,
SYNC LES 

ON SYNC CLIPPER

20270IS, SOUND IF Akio
SYNC AMP INCISE

INVERTER

0
 smc TRAP

40LIGNT
SOCKET

EEO

O
L2001

WS

6 826
vIDEO IF Are

4+-112001

682 6
1 ND V !DEO NP

10.1H 201I

(77-2

S

6826
SAD VIDEO If AMP

TiO0

6AU6
2ND SOUND IF ANN

AQ
Kr OUTPUT

 CHASSIS TOP PARTS LAYOUT 

r6-vit7015
RATIO OCT

Are
 AGE' CLAMP

r
t

OUTER.
CmANNEL
SELECTOR

TONE,

ON/OFF SW
VOLUME

Set up Notes

1. Connect "hot" scope lead to Test
Point on VHF tuner through a.01
Mfd. capacitor.

2. Remove IF Input cable from VHF
tuner socket.

3. Remove VHF tuner cover to gain
access to internal coils and ad-
justments.

RF ALIGNMENT

SWEEP
SEN.

RF
NIARKF%.

GEN.

120 l

12011.

Te
Green
Lead

a..5V=T.

VHF
6807A TUNER
ANT.

LT
REMOVE IF

INPUT CABLE

.01

TEST
POINT

SCOPE

tin
No,

STEP
TUNER

SETTING

GENERATORS
SWEEP
(10 MCI

RF
MARKER

ADJUST
ACCEPTABLE

RESPONSE CURVE

1. Channel
19

Channel 13
213 MC

211.2518C (P)
215. 75MC (S)

LI2 core to position markers.
L13 core for flat top.
LB core for maximum height.

2. Channel
7

Channel 7

177 MC
175. 25MC (P)
179. 75 MC (S)

CIO and C18 trimmers for best
symmetrical response.

3. Switch tuner and generators through channels 8 to 12 and observe
response curve. U any response curve is not within acceptable limits,
repeat steps 2 and 3 and, if necessary, compromise the adjustments.

4. Channel
6

Channel 6

85 MC
83.25 MC (P)
87.75 MC (S)

L3.6 core to position markers.
L4. 6 core for flat top.
LB core for maximum height.

5. Switch tuner and generators through channels 5 to 2 and observe re-
sponse curve. If any response curve is not within acceptable limits,
"spike" (squeeze or spread) turns of appropriate coils on wafers 2,
3 and 4 until response curve is acceptable. SEE VHF TUNER LAY-
OUT AND VHF TUNER SCHEMATIC DIAGRAM FOR LOCATIONS OF
SPECIFIC CHANNEL COILS AND WAFERS.

30% DEVIATION PERMISSIBLE.
PICTURE SOUND

L00%

PICT UR

70%

SOUND

PICTURE-, " SOUND

PICTURE
70%

70%

5.4 SOUND
100%

5. REWAX COIL CORES by placing hot soldering iron near coil. Do not lay hot iron directly on coil.

.10.
1.35.

4.Pf {N."

ASSEIOBLT
FRONT TUNER FRONT IIRACRET

visf MODELS
MILT

CONTROL SHAFT
ASSEmilu

RETAINING
SPRING

SIDE VIEW SNORING
SEAR LINE OP

VHF
FRONT
RACKET

NETmoNG RING

GEARING RACKET

Ow @

CONTROL SHAFT
ASSEIIIILT

WAFER'S
UN &NI

WAFER3
11.0r.0

VHF Tuner Schematic

TUBER
SHAFT

.v10 TUNER SHAFT NAT SE EITHER ROOMS OR FLAT TTGE
LINE UP FOR CORRECT REPLACEMENT OF Our GEAR. REFER lo -Tv"RI", MEN PARTS" SECTION OF REPLACEMENT PARTS LIST.

SO

WA,EReS
I.N91

ash

N4

:0111-4.

WAFER'S

C11

WOO

On, TUNER

CORD

ASSEMBLY

40

DIAL sTRING VIEWED Sd
FNMA THIS OiRECTION

SPITING "le

FINE
TUNING
HUB

DIAL CORD STRING
SEE FIGURES A THROW. E AeOvE

FOR STRINGING DETAILS

UN,
PULLEY

3 1/2 TURNS

UHF TUNER ALIGNMENT
Oscillator Alignment

1. Set VHF tuner to UHF position. Connect VTVM
DC probe to pin 2 of V8-12BY7 Video Amp. on
TV receiver chassis.

2. Turn UHF tuner variable capacitor plates to fully
meshed (maximum counterclockwise); Inject 460 MC
unmodulated UHF signal Into antenna terminals on
UHF tuner and adjust C63 trimmer screw for MAX-
IMUM VTVM reading. Note: Remove button on

VHF Tuner 40 MC Input Circuit
1. Temporarily remove UHF tuner from its mount-

ing by removing the three (3) screws holding UHF
tuner to bracket. Remove the two (2) screws
holding case cover to UHF tuner.

2. Remove 1N82A crystal from crystal holder. Tem-
porarily solder a 270 ohm resistor to "L65" side
of crystal holder. See Figure A.

3. Connect Sweep Generator to 270 ohm resistor.
Set SweepGenerator to 43. OMC with IOMC sweep.
Loosely couple Marker Generator to Sweep Gen-
erator lead near 270 ohm coupling resistor. Use
42.1 MC and 45.75 MC markers. Set VHF tuner
to UHF position. See Figure A.

front of VHF tuner to gain access to C63.

3. Turn UHF tuner variable capacitor plates tofully
unmeshed position (maximum clockwise); inject
900 MC unmodulated UHF signal into antenna term-
inals on UHF tuner and adjust C62 trimmer screw
for MAXIMUM VTVM reading.

4. Repeat steps 2 and 3; remove test equipment.

Alignment
4. Connect Oscilloscope through a . 01 Mfd. capacitor

to VHF tuner Test Point. Remove IF Input Cable
from VHF tuner socket. Connect -2. 5V, bias
supply to AGC terminal on rear of VHF tuner.

5. Turn UHF tuner variable capacitor plates to fully
meshed position (maximum counterclockwise) and
adjust L7 screw on VHF tuner for symmetrical
response curve shown in Figure B.

NOTE: Spike (squeeze or spread) Coils L3. 1 and
L4. I In VHF tuner to remove tilt from response
curve.

6. Remove generators and 270 ohm coupling resistor
at 1N82A crystal holder.

SWEEP
GEN.

27CUI.

MARKER
GEN.

II jOil

rPOR
.vSH:EDFWETUONFER CRYSTAL

REMOVE IF CABLE

TEST
POINT

42.1 y, 45.75
MC MC

-FIGURE B -
.01

VHF
TUNER

480711

TO
AOC

TERMINAL
(0,00n L00)

-2.3 V. BIAS SUPPLY

FIGURE A

Preselec tor Alignment
1. Leave scope and bias supply connected as shown

in Figure A.

2. Reinstall 1N82A crystal. Observe polarity by
matching crystal markings with UHF tuner sche-
matic diagram. If crystal markings are illegible
and tuner appears dead, try reversing crystal.

3. With VHF tuner still in UHF position, turn vari-
able capacitor plates to fully unmeshed position.

4. Feed 900 MC UHF sweep signal to antenna term-
inals on UHF tuner; loosely couple 42.1 MC and
45. 75 MC markers to UHF "IF Output" Lead.
Adjust C67 and C88 trimmer "tabs" toward or
away from stator as necessary to achieve max-
imum amplitude with properly positioned mark-
ers.

5. Tune UHF sweep generator and UHF tuner simul-
taneously across entire UHF band ana observe
response curve. If at any point, response curve

P T
cl--Th

i

__1.,
;,,,t;--,:1-)

.J...

" =I_

I. '

,,,,
..: :.L
T2f

,n`}.:.

0 ,,,Till
,,,,,,,, ,,

i
i.

:1_,

1:

....,

r?
1

UHF Tuner Schematic

displays excessive distortion, considerably lower
amplitude, or displaced markers, stop UHF tuner
rotor at that point and observe following procedure.

a. Center response curve on scope screen with
sweep generator tuning control.

b. To correct response, squeeze or spread RF
rotor plates only at point where rotor Is just
meshing at stator. Use anon -metallic low -loss
alignment tool.

6. Continue tuning UHF sweep generator and UHF
tuner simultaneously as long as response curve
remains acceptable as shown in Figure B. Repeat
procedure in step 5 11 necessary. After reaching
low frequency end of tuning range, recheck entire
range to insure that adjustments at one point have
not deteriorated response at other points.

7. Remove all teat equipment, bias supply, and .01
Mfd. capacitor. Replace UHF tuner case cover
and remount UHF tuner. Insert IF Input Cable
into socket on VHF tuner.

eT

- ,

k

`1:1`1.7

11 I

mu I t 11111
ii

IIIIYIIIII1

UHF Tuner Parts Layout
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TECHNICIAN
CIRCUIT DIGEST

TR AV - LER
Chassis 510A4, 511A4, 513A4,
513A5, 514A4, 514A5

ipso
0 0 L -IL P2 3 4L -
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Chassis 510A4, 511A4, 513A4, 513A5, 514A4,
514A5: Models 317-58, 317-87, 321-75, 321-76,
321-770, 517-58, 517-87, 521-75, 521-76, 521-
77, 521-78

I LINE VOLTAGE 117V AC ALL VOLTAGES DC
2. ALL VOLTAGES MEASURED TO CHASSIS AND ARE POSITIVE

UNLESS OTHERWISE SPECIFIED.
3 VOLTAGE READINGS TAKEN WITH ZERO SIGNAL INPUT

AND PICTURE CONTROL SET MAX. CLOCKWISE.
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OSCILLOSCOPE WAVEFORM PATTERNS
The waveforms shown on the schematic diagram are as observed on a Tektronix
type 524D wide band television oscilloscope with the receiver tuned to a reason-
ably strong signal and a normal picture. The voltages shown on each waveform
are the approximate peak to peak amplitudes. The frequency accompanying
each waveform indicates the repetition rate of the waveform not the sweep rate
of the oscilloscope. If the waveforms are observed on the oscilloscope with a
poor high frequency response, the corners of the pulses wilt tend to be more
rounded than those shown on the schematic diagrom and the amplitude of any
high frequency pulse will tend to be less.

DC SOCKET VOLTAGES
All DC socket voltages shown on the schematic are measured with a high
impedance VTVM and under zero signal conditions.
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OSCILLOSCOPE WAVEFORM PATTERNS
The waveforms shown on the schematic diagram are as observed on a Tektronix
type 524D wide band television oscilloscope with the receiver tuned to a reason-
ably strong signal and a normal picture. The voltages shown on each waveform
are the approximate peak to peak amplitudes. The frequency accompanying
each waveform indicates the repetition rate of the waveform not the sweep rate
of the oscilloscope. If the waveforms are observed on the oscilloscope with a
poor high frequency response, the corners of the pulses will tend to be more
rounded than those shown on the schematic diagram and the amplitude of any
high frequency pulse will tend to be less.

DC SOCKET VOLTAGES
All DC socket voltages shown on the schematic are measured with a high
impedance VTVM and under zero signal conditions.
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PRINTED CIRCUITS

Two printed circuit assemblies are used in the
V-2342 and V-2343 chassis, they are namely the
IF printed board and tht sweep printed board.
The IF assembly includes the IF amplifiers and
the crystal detector circuits. The sweep assembly
includes the video amplifier, sound detector, sync
separator, vertical discharge and keyed AGC,
vertical output and horizontal roultivibrator
circuits.

Component Replacement on Printed Hoards

The tools recommended in servicing  printed board
are as follows:
I. Long nose pliers
2. Diagonal pliers
3. 60-40 low temperature solder with a rosin core
4. Small glue brush
5. 25 watt or less soldering iron
Apply soldering iron on the connection just long
enough to melt the solder;quickly brush away the
solder with a small glue brush. If soldering iron
is applied too long, the copper strip may detach it-
self from the board. Individual replacement of com-
ponents that make up the sweep and IF printed
boatels can be replaced independently, if necessary.
In removing andreplacing the part, every precaution

should be taken, so as not to damage the connec-
ing strips between components.

In replacement of transformer, simply apply
enough heat to the terminals and can supports to
melt the solder so that the terminal can be pushed
away from the connecting strips. When installing
transformer can supports and terminals they should
be positioned so as to contact the connecting
strips.

Replacement of tube sockets, apply heat to
the socket terminals and, using  pointed tool
(scribe) place between the socket terminal and con-
necting strip. It may be easier with  diagonal to
clip the tube pin close to the socket. After all pins
are clipped carefully remove the socket, Now, care-
fully heat the remaining tube pins removing them
from the hole on the printed board. Snap the re-
placement socket back on the board,postioning the
socket so that the terminals and ground contact the
proper connecting strip. Then solder in place.

FIG. 13

BOTTOM VIEW OF SWEEP PRINTED BOARD
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CHASSIS ASSEMBLIES V-2352 and V-2353

Chassis assemblies V-2352 and V-2353 are the same as chassis assemblies V-2342
and V-2343 except that they contain a factory installed VHF -UHF all -channel tuner, part
number V-15950-1.
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For alternate tuner, see reverse side.

TECHNICIAN
CIRCUIT DIGEST

Chassis V-2341: Models H-924T21A, H-924T21C
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H-979TU17, H-980TU17
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WESTINGHOUSE
Chrtssis V-2341,
V-2351, V-2340,
V-2350

CIRCUIT DIGEST

TROUBLE SHOOTING SERIES FILAMENT TUBES
The following information outlines a sim-

ple. quick check that can be made by the tech-
nician in the shop or home to find the `open'
tube. No AC power need be applied to the
chassis and therefore no shock hazard exists.
Also, the delay of waiting for each trial tube
to warm up, as occurs in the substitution
method, is completely eliminated and the de-
fective tube can be located in a few minutes.

Figure 11 shows the construction of a
simple tool made from suitable tubing or by
modifying a small pocket flashlight. A low
current drain (150 mil) bulb such as the type
40 screw base or type 47 bayonet base is re-
quired for checking across a large number of
tubes. Also, the higher voltage rating of
these types assures long bulb life.

LOCATING OPEN FILAMENT TUBES

The drawing, Fig. 12, can be used as a guide
in making these checks.

Step 1. With the back cover off, remove the
3BN6 as shown as Step No. 1 in Fig. 12 and
check the rube from pins 3 to 4 for continuity.
If the indicator does not light insert a new
3BN6. If the original 3BN6 filament is good.
connect the clip lead of the indicator to any
convenient B- point and insert the indicator
pin into the No. 4 position of the 3BN6 tube
socket. If the indicator does not light, the open
filament lies between the 3BN6 tube and B-
and can be located by checking at successive
tube sockets between the 3BN6 tube and B- in
the order imam by the .totted line in Fig. 12.
If the indicator lights, continuity exists between
the 3BN6 and B- and all the tube filaments be -
these points are good.
Step 2. Remove the horizontal output tube (See
Fig. 12) from its socket and insert the indicator
pin into the No. 2 position of the horizontal out-
put tube socket and the pin of the clip lead into
the number 5 position of the 3BN6 tube socket.
If the indicator does not light the open filament
lies between the horizontal output tube mid the
3BN6 and can be located by checking at suc-
cessive rube sockets between the horizontal out-
put tube and the 3BN6 in the order shown by the
dotted line in Fig. 12. If the indicator lights,
continuity exists between the horizontal output
tube and the 3BN6.
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The horizontal output tube should be check-
ed for continuity between pins 2 and 7. If
continuity does not exist replace with new tube.
If filament string does not function, the resistor
R501 should be checked for proper resistance
value.

PRINTED BOARDS

When servicing printed boards, the following
list of tools are recommended:
1. Long nose pliers
2. Diagonal pliers
3. 60/40 low temperature rosin core solder
4. Smell stiff wire brush and scraper
5. 25 watt or less soldering iron
6. Cleansing agent (carbon tetrocbloride)
7. Soldering aid tool
8. 60 watt lamp
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In  printed circuit, the conventional hook-
up wire is replaced by solid copper wiring etchea
on  plastic base by photo -engraving process.
The printed circuit design offers uniform wiring,
fewer wiring troubles, and enables the service
technician to circuit dace quickly, and results
in easier trouble shooting..

With the chassis positioned on its side, a
60 watt lamp can be located near die component
side of the board, in this way the silhouette of
the top components can be seen from the printed
wiring side. With this technique, the leads of
the top components can be seen from the bottom
and can be associated to its proper printed
wirine.

To remove defective components, apply the
tip of the soldering iron to the connection. Keep
the soldering iron on the connection just long
enough to melt the solder, then quickly brush
sway the solder with a small stiff wire brush.
After solder has been removed, separate con-
nections. If the components have bent prongs,
such as IF transformers, coils,. tube sockets,
etc. , straighten the prongs and clip or cut close
to the component, remove the defective compon-
ent and then apply heat again and remove the
clippings from the copper strips, then clean
excess solder away with the wire brush.

Pig. 19 Bottom View of IP Printed Board Shoring
Top Components Symbolically

(Chassis V -2340-1S. V-2340-25. V-2350.104, V-2310-204)
(Chassis V-2341-15. V-2141.25, V.2351-104. V-2351-2041
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Clean the area around the repair zone with
carbon tetrochloride before replacement part or
parts are installed. Use extreme care when in-
serting the new replacement part, if force is
used when installing new parts the printed
wiring may separate from the plastic base. When
the new component part is seated back on the
board, solder in place, using a good grade of
60/40 rosin core solder, TAKE CARE NOT TO
OVERHEAT.

For quick replacement of parts, such as
resistors, capacitors, etc., the original solder
joint need not be touched. If the leads of the
defective part are long enough the defective
part may be removed by clipping the lead new
the body of the defective component. The new
part can be soldered to the connecting leads
from the original.

When extracting stubborn or troublesome
components, the printed wiring may break off or
crack. These cracks can be so small (Micro -
Cracks) that they cannot be seen with the naked
eye. With the aid of a small magnifying glass
these micro -cracks can be located. In the event
of cracking or breaking off of the printed wiring,
repairs can easily be made by soldering  small
piece of tinned copper wire over the damaged or
broken conductor (pigtail trimmings from capaci-
tors and resistors are ideal for this purpose).

Location and orientation of pin contacts of
both the 7 pin and 9 pin miniature tube sockets
are quite easily located. Look for the slotted
half moon keyway and then count in  dockwise
direction. Ground contacts and jumper last are
used on some tube sockets depending oe the
tube and circuit used. For location of pin con-
tacts on sockets having ground contacts, simply
count in a clockwise direction the first terminal
will be ground contact, not pin 1.
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Figure U V-2344-15.26, V-2354-204, V-2345.26, V-2355-204 Schematic Diagram
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SERVICE AND ALIGNMENT

TEST EQUIPMENT

To service these chassis, the following test
equipment should be available:

1. RF sweep generator that is capable of
producing a 10 mc. sweep at center frequencies
ranging from 10 to 90 mc. and 170 to 216 inc. The
output must be adjustable from at least 100,000

microvolts down to a very low minimum, and the
output must be flat at all positions of the attenuates..

2. A cathode ray oscilloscope, preferably one
with  wide -band verticI deflection amplifier and
a low -capacitance input probe. The oscilloscope
should have good low frequency response charac-
teristics.

3. Signal generator or generators capable of
producing an accurate signal at all intermediate
frequencies between 4.5 and 50 mc. and all picture

and sound RF frequencies. Provisions for AM and
FM modulation of the signal should be included.
The accuracy of these frequencies is very impor-
tant. If the signal generator does not include a
crystal calibrator, heterodyne frequency meter
equipped with a crystal calibrator should be used
to insure accuracy. The output level must be ad-
justable from at least 100,000 microvolts down to
a very low minimum.

4. A vacuum tube voltmeter equipped with a

high voltage multiplier probe foe measurements up
to 25,000 volts and an RF probe for measuring RF
voltages.

IF ALIGNMENT

The video IF system is stagger -tuned to obtain
the required bandwidth.

A suggested alignment procedure is given in
the following steps:

1. Connect a V.T.V.M. (5 volt range) to point
"B" as shown on the schematic diagram.

2. Connect the RF generator, capable of pro-
viding frequencies ranging from 40 to 50 mc. un-
modulated, to point "D" as shown on
Fig. 14. For suggested RF generator coupling and
termination see Fig. 2.

3. Apply -3 volts bias to point "A" as shown
'in Fig. 14. A simple bias source is shown in Fig. 3.

4. Adjust T302, T301 and T300 as given in
the following chart.

(Continued on reverse side)

CIRCUIT
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WESTINGHOUSE
Chassis V-23 4 4, V.2 3 54
V-2 3 45. V-2 3 5 5

CIRCUIT DIGEST

ALIGNMENT
(Continued from reverse side)

Signal Gen.
Frequent'

Connect Gen.
To Point Adjust V.T.V.M.

Output

43.9 me "0" Fig. 14 ,T,;".1.3'ho',' b'''''''' Maximum

43.1 me "13" Fig. 14 Bottom of T301 Maximum

47.25 mc "0" Fig. 14 Top of T300 Minimum

45.2 me "0" Fig. 14 Bottom of T300 Maximum

Keep the output of the signal generator ad
justed to provide a constant 1 volt output on the
V.T.V.M.

NOTE: To adjust the slugs in the IF transformers
2300. T300. T301 and T302. a special fool is required.
This tool must In into the 3/32 hes type In .., the slug.
An incorrectly destined tool will cause chapping o/ the
slug. A 'tastable tool is shown In Fig. 4.

CLIP CI

RI

CI = .001 MFD

RI = DEPENDS UPON GEN. OUTPUT
IMPEDANCE 3211. 720 mt.

SHIELDED
GENERATOR LEAD

Figure 2 - RF Generator Coupling

5. Remove the V.T.V.M. and connect the ver-
tical input of the oscilloscope to point "B" See
Fig. 14 using the isolation network as
shown in Fig. 6.

6. Remove the RF signal generator from point

I
3V =.

47K

47K

-a. .3 VOLTS FOR

-.A.3 VOLTS FOR TUNER

Figure 3 - Bias Supply

7. Couple the marker generator output to the
IF sweep generator output so that the two signals
are applied together to the points specified in the
steps that follow. Some sweep generators have
facilities for connecting the marker output directly
into the sweep generator. With other sweep gen-
erators, the marker can be coupled to the sweep
generator by wrapping a few turns of insulated wire
around the center conductor of the sweep generator
output cable and connecting the marker generator
to this wire. The loose coupling obtained in this
manner is desirable because excessive maker
signal injection will distort the response curve.

8. Connect the IF sweep generator to point
"D" as shown on F'g . .14. The observed
wave form should be as shown in Fig. 7 with markers
as shown. A tilt in the response curve can be
corrected by adjusting the bottom slug of the 3rd
IF transformer, T302. To correct the bandwidth,

\<

Figure 4 - Alignment Tool

on 1
1=1- =0

or to set the markers, adjust the 2nd IF transformer,
T301, for the low frequency side and adjust the
first IF transformer, T300, for the high frequency
side. If more than 3 turns are required for any of
the touch up adjustments, the preceeding steps
should be repeated.

Co mcoonpt

t..

ollOn

20  torOt141 o. sewer 40%.

CO

iI0

St o.

Figure S - Impedance Matching Network

B. Connect the RF sweep generator output
cable to the antenna terminals with the proper im-
pedance matching network. (See Fig. 5)

...... tee

Figure 6 - Oscilloscope Connections

10. Set the channel selector to channel 13 and
set the sweep generator to sweep channel 13 fie-
quencies.

11. By adjusting T100 on the tuner for maximum
amplitude of the response curve and the bottom
adjustment of Z300 to correct the tilt, the curve
and marker points should be as shown in Fig. 8.

4.5 mc. TRAP

Consort Signal
Gem To

Sloe, Gen.

F"9''''''Y

Connect RP
Probe of

V.T.V.M. T.
Adjust

1.305 For

Point ..33..
(Fig. 14) 4.5 etc. (unmod.. P°"" .C.'(Fig. 14) Minimum
Lowside to B- al.'"" Lowside to B -

HIGH -FREQUENCY OSC
FOR 475V00

If the 5U8 oscillator tube is replaced, the dif-
ferent inter -electrode capacity of the new tube may
change the oscillator frequency enough to necessi-
tate re -alignment.

Alignment of the VHF oscillator for the high
and low band channels is accomplished horn the
top of the tuner.

The adjustments are as follows:

I. Rotate the fine tuning control to the middle
of its range. The flat of the shaft will be at the
1 o'clock position.

2. Set the channel selector to the highest
channel in the high band (7-13) operating in your
locality.

The bottom adjustment of Z300 is made correctly
when the response curve rocks about the center
frequency of 213 mc.

The top adjustment of Z300 is the accompanying
sound trap (41.25 mc) and should be adjusted to
fall as shown in the response curve (Fig. 8) at
215.75 mc. After adjusting the 41.25 mc. trap it
may be necessary to retouch the bottom adjustment
of Z300.

41.23tec

4225Mc
45.75Ms

43Me 43Mc

Figur 7 - I.F. Respons Curve

1,13.,SMC

t.. one me am

Figure - Overall Response Curve

ALIGNMENT
NOTE: The accuracy o/ the 4.5 etc. frequency is very
important, it should be crystal controlled if possible
and should be strong enough to produce the proper suil.

The RF probe should contain a blocking ca-
pacitor, because the potential at point "C" may
be as high as 150V. depending upon the setting of
the brightness control.

ILLATOR ALIGNMENT
IMOI TUNER

3. Using a non-metallic alignment tool (See
Fig. 9) peak the hi -band oscillator slug L101 for
best picture detail and sound quality.

4. Set the channel selector to the highest chan-
nel in the low band (2-6) operating in your locality.

5. Peak the low band adjustment slug (L100)
for best picture detail and sound quality.

6. Check the previously made adjustments and
if tuning has changed, repeat the above procedure.

r-fr

Figure 9 - Alignment Tool

PARTS IDENTIFICATION
The schematic diagram of the V-2344 and V-2345

chassis is coded so that the location of parts can
be easily determined.

If the part number on the schematic diagram
Fig. 14 has a dash (-) above the part number, for
example C309, it means that the part will be found

4'1

on the IF printed board. If the dash is below the
number, the part will be found on the sweep board,
for example, I1404. Component numbers not having
the dash will be located elsewhere on the chassis.

These associated photos will be useful when
locating the part on the printed boards.

Ref.
No.

Board
Location

Ref.
No.

Board
Location

Ref.
No.

Board
Location

Ref.
No.

Board
Location

Ref.
No.

Board
Location

C200 H17 0312 ES 1.307 GIS 0414 030 R412 R12
C201 G19 C313 N6 L308 HIS C415 130 0414 Q17
C206 1I8 C320 F3 R301 S14 ,0416 M31 R416 115.
C207 NI8 &yet.] 8302 Q11 0417 P29 0417 MI3
C208 L19 Deter or C4 0304 NIO C418 E32 R418 013
C209 021 L304 B6 R316 F10 0419 P29 0419 E26
1201 G19 0305 Q4 0317 G12 C420 032 0420 C24
1203 M20 0306 P4 0319 1112 C422 L32 0424 M27
8202 C20 R307 M6 R320 012 0423 M32 0425 L28
0203 L18 8308 N4 R321 F13 C424 F31 R426 F30
R204 020 0309 06 0324 C17 0425 G34 0427 L30
8205 P18 0310 05 0325 016 C430 N12 R428 130
0206 P20 0311 1C4 R328 F17 L400 R33 R429 N30
C300 Pit 8312 14 8329 C12 R401 F16 R430 131
C301 149 R313 F4 0334 P24 R402 D31 0431 031
C314 013 0314 H5 C400 N14 0403 D30 0432 R3I
C315 014 R315 05 C402 E27 0404 C23 R433 033
C316 E28 T300 L3 C404 N26 0405 D20 0435 P34
C317 P23 T301 G3 C405 F22 0406 N24 0436 032
C319 R27 T302 CS 0407 M17 R407 017 0438 H33
C302 H9 Z300 R3 C408 015 R408 H25 0443 C29
C305 N5 C503 D2 C411 N14 0409 H24 0444 F23
C306 115 C504 13 C412 025 R410 G26 0445 QI2
C307 P5 1305 FI3 C413 129 8411 HIS 2400 F23
C310 15 L306 H13
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Figure 12 - IF and Sweep Board Component Location
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Fig. 11 Tube and Trimmer Layout 19X21 Chassis.
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TUNER OSCILLATOR ADJUSTMENTS
17Y CHASSIS

To adjust the receiver oscillator adjustment screws
set the fine tuning control to a position where the
index hole In the drive cam is directly over the
small hole just below the channel 13 adjustment
screw (See Fig. 9 ). Without further adjustment

OSCILLATOR

ADJUSTMENT

SCREWS

CAM-_
INDEX

HOLE

TUNER
ASSEMBLY

FINE TUNING
CAM

Fig. 9 Bandswitch Tuner Oscillator Adjustments
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of the fine tuning control, insert a 68-24 alignment
tool into the tuner and adjust each operating channel
to resonance starting with the highest channel and
following each lower channel in sequence. Be
certain not to move the fine tuning shaft when
switching channels. It will be noted that tuning to
one side el resonance results in a faded, washed-out
picture with the spacing between the wedge lines
fogged and tuning in the opposite direction causes
the spaces between the lines to clear up. However,
going beyond this point causes the picture to take or,
a "wormy" appearance from sound getting into
the picture. Correct adjustment is obtained by
tuning to the "wormy" picture and then backing
the control off slightly until the picture clears
up.

ALIGNMENT

A suitable VHF and UHF sweep generator in con-
junction with an accurate marker must be used for
alignment work. It is very important to have the
sweep generator output cable properly terminated
and to check whether or not Its attenuator is reactive.
if the attenuator is reactive or U the output cable is
improperly terminated, correct alignment cannot be
made since the degree of attenuation then may change
the shape as well as the amplitude of the response
curve. The position of the attenuator should only
vary the amplitude and not the shape of the response
curve.
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SOUND ALIGNMENT

Proper alignment of the 4.5 Mc intercarrier sound
channel can only be made if the signal to the receiver
antenna terminals is reduced to a level below the

14

a. 0PM/a

ONLY ON 0025
NC ON OTIFERS

TECHNICIAN
CIRCUIT DIGEST

limiting point of the 6BN6 Gated Beam Detector. This
level can be easily identified by the "hiss" which
then accompanies the sound.

Various methods may be used to reduce the signal
level; however. it is recommended that a sten
attenuator similar to the S-17203 unit be used for most
satisfactory results.

I. Connect the step attenuator between the antenna
and the receiver antenna terminals.

2. Tune in a tone modulated TV signal. Adjust the
step attenuator until the signal is reduced to a level
where "hiss" is heard with the sound.

3. Adjust the sound take -oft coil L7 (top and bottom
slugs), intercarrier transformer T5, quadrature coil
L9(1,10 in 16Y & I7Y chassis) and buzz control R7
(R5 in 16Y & 17Y chassis) for the best quality sound
and minimum buzz. It must be remembered that
any of these adjustments may cause the "hiss" to
disappear and further reduction of the signal will be
necessary so that the "hiss" does not disappear
during alignment.
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VIDEO IF ALIGNMENT
17Y SERIES RECEIVERS

The video IF amplifier Is stagger tuned, using one
double tuned and four single tuned circuits. The
converter plate tunes to 45.4 Mc, the first IF to
93.6 Mc, the second IF to 42.75 Mc, the third IF to
45 Mc, and the fourth [F (both cores) to 43.8 Mc. The
47.25 Mc trap Is part of the first IF transformer
assembly. The 40.50 Mc second IF cathode trap
boosts the sound carrier under extremely weak
signal conditions. Attenuation of the 41.25 Mc
associated sound carrier is controlled by adjusting
the band width. With the exception of the traps, a
slight deviation from the above -mentioned frequen-
cies is permissible to obtain proper band pass;
however, the order must be maintained. To align
the IF, proceed as follows:

1. Disable the tuner local oscillator by removing
the 5U8 or 6118 tube, wrapping a bare wire around
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the oscillator grid (pin 9) and inserting the tube.
Ground this wire. On "U" models it Is only neces-
sary to switch the channel selector to the UHF
position.

2. Connect the negative lead of a 6 volt battery
or a low impedance bias supply to terminal "E"
(Fig. 2 1 and the positive lead to chassis. Ground
point "F".

3. Connect a calibrated oscilloscope through a
10K isolation resistor between terminal "C" and
chassis.

4. Connect the sweep generator through a
terminating network similar to that shown in
Fig. l0 to the grid (pin 1) of the third IF amplifier.

5. Adjust the sweep generator to obtain a pattern
similar to Fig. 11 with a detector output of 3 volts
peak to peak. Do not exceed this output during
alignm ent.

Fig. II 4th IF Response

6. Adjust the top and bottom cores of the
fourth IF transformer to obtain a response similar
to Fig. 11. The 41.25 and 45.75 Mc markers should
be adjusted for symmetry and should (all as close
to the response curve humps as possible. If the
correct response curve cannot be obtained, check
the position of the two cores to see that they are
not butted but are entering their respective windings
from the opposite ends ct the coils.

7. Connect the sweep generator to test point
"A" (Fig. 2 ) and adjust attenuator to obtain 3 volts
peak to peak output at the detector.

8. Adjust the first IF bottom core (44 Mc),
second IF (42.75 Mc), third IF (45 Mc), and converter
plate coil to obtain a response similar to Fig. 12.

41.25

42.75

4725

45.75

4500

3.0 V

Fig. 12 Overall IF Response

9. Switch the oscilloscope to 10X gain used in
the above steps to blow up the trap slots. Adjust
the 47.25 Mc trap for maximum attenuation of
47.25 Mc marker (top core 1st IF transformer). The
41.25 Mc marker should be in the approximate
position shown in Fig. 13. On some receivers

47.25

41.25

Fig. 13 Uploaded View of Traps
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VIDEO IF ALIGNMENT
(Continued from reverse side)

more oscilloscope gain, more signal Input, or lower
bias may make the 47.25 Mc trap adjustment
easier. (if the 41.25 Mc marker does not fall at
the approximate position shown or nearer the
base line, it may be necessary to touch up the
2nd IF. Q this is done, check the overall response
alter adjustment).

10. Switch oscilloscope to position used in
step 8. Remove the bias battery and ground the
AGC. Adjust signal generator to obtain a 3 volt
peak to peak response similar to Fig. 14. Adjust

Fig. 14 Overall Response With Zero Bias For
Adjusting the 40.5 Mc Trap

the bad CP cathode trap for maximum displacement
of the 40.50 Mc marker but not to exceed the
displacement of the 41.25 Mc marker.

TUNER ALIGNMENT

17Y CHASSIS

The tuner has been carefully aligned at the factory
and normally does not require readjustment in the
field with exception of oscillator adjustments. If
alignment becomes necessary, proceed as follows

1. Connect the negative lead of a 2 volt bias
battery to the AGC feed through (See Fig. 2 1 Pnd
the positive lead to chassis.

2. Connect a calibrated oscilloscope to the
converter screen grid feed through capacitor
(Fig. 2 ). Use a 10K isolation resistor.

3. Use a 50 to 300 ohm matching transformer
similar to Fig.10 and feed the output from the sweep
generator to the antenna terminals of the tuner.

4. Turn the channel selector to channel 13 and
adjust sweep generator to obtain a response curve
similar to Fig. 18. Spread or squeeze the channel 13

67.25 71.75

Fig. 18 Channel 4 RF Response. This Curve is
Representative of Other Channels

RF plate inductance (center section df switch) until
the 211.25 Mc video and 215.75 Mc sound markers
fall symmetrically on the response curve. A
stamped inductance is used in the antenna circuit
on charnels 7, 8, 9, 10, 11, 12 and 19. No adjustment
is required.

5. Repeat step 4 on channels 12, 11, 10, 9, 8 and
7. ln addition, on channels 6, 5, 4, 3 and 2, it will be
necessary to adjust the antenna circuit for maximum
amplitude of the response curve. This is done by
knifing each coil when necessary. It may be
desirable to use a small tuning wand to determine
whether the particular coil requires knifing.

8. Install the tuner in the receiver. Connect a
calibrated signal generator to the antenna terminals.
(A TV signal can be used when available.) Switch
selector to channel 13 and turn the fine tuning
control until the Index hole in the fine tuning cam
is directly over the small hole just below the channel
13 oscillator adjustment screw. Adjust channel 13 to
resonance. Adjust each successive lower channel
to resonance.
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.0012 01
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10% 455 V

22K
10%

ITIC40A
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500
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033
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- A
+ 470 V

TEST PORTS

C- IF DETECTOR OUTPUT
0- 00E0 OUTPUT
E- IF AGC

F- GROUND OWING 1 F ALIGNMENT

G- SOUND DISC AUDIO OUTPUT

H- SOUND LIMITER PLATE
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T7

C42 -
.047T

390
10%

390 4
401 4

BL

TB
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DEFL
COILS

1470K

VI3
6006

HORIZ.OUT.

.05r

.0047
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250 Ni
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i

#30 ADVANCE
RESISTANCE win

i IH

+250V

IBI43GT
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22K

a40 I YEL

10% 4 C55
145 1111--

RIO 10%

10K 410

10%
41

3

C56
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400 V

It 19
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10%
48
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V15 "I 4
6AX4GT
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COILS
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ZENITH
Chassis 17Z21, 17222

CIRCUIT DIGEST

TO RECEIVER ANTENNA TERMINALS

MATCHING TRANSFOILMM
....0e.0 TO lee

HOOKED END
FOR CONNECTING
TO VARIOUS GRIDS

470 NONFD
CERAMIC
CAPACITOR

GROUND DIRECTLY
TO CHASSIS DO NOT
USE LEADS

56
W sx

CANNON
RESISTOR

150
-15

175
 50

170
+30 T0440

htt.t.sis AT

MANNA I MAO 5
WOW ON
SIM MTNESS
CONTIOL STOW

V8

A

6A05

A
+155 RIR MO

+120

0
* -1.7
* -1.2
* -1.2

0

V7
68N6

otzt

V6
6AU8

6AX467A

+04

.(11113,

In FOR17720

4120 tti

0(2122)
0 AA
IS

;,rt,

V9
68U 8

411

ati

(11.11)

V4
6CB6

cxxxx)

LA

".r"
+70

+120 +155 F011 17Z20

+170

ts0

REFERENCE TMANGLES AND TEST POINTS ON THE TERMINAL BOARDS

MATCH SIMILAR POINTS ON THE SCHEMATIC DIAGRAM.

SWEEP GENERATOR
OUTPUT CABLE

Fig. 3 IF-RF Alignment Fixtures

VIDEO IF ALIGNMENT 16Z & 17Z
SERIES RECEIVERS

The video IF amplifier is stagger tuned, using one
double tuned and four single tuned circuits. The
converter plate coil tunes to 45.4 Mc, the first IF to
43.8 Mc, the second IF to 42.75 Mc, the third IF to
45 Mc, and the fourth IF (both cores) to 43.6 Mc. The
47.25 Mc trap is part of the first IF transformer
assembly. The 40.50 Mc second IF cathode trap
boosts the sound carrier under extremely weak
signal conditions. Attenuation of the 41.25 Mc
associated sound carrier is controlled by adjusting
the band width. With the exception of the traps, a
slight deviation from the above mentioned frequencies
Is permissible to obtain proper band pass; however,
the order must be maintained. To align the IF,
proceed as follows:

1. To prevent an erroneous IF response, disable the
local oscillator during alignment. To do this, wrap
a short bare wire around the oscillator grid and
connect wire to chassis. In "U" models it is only
necessary to switch the channel selector to the UHF
position. Connect terminal "F" to chassis.

2. Connect the negative lead of a 6 volt battery or a
low impedance bias supply to terminal "E" and the
positive lead to chassis.

3. Connect a calibrated oscilloscope through a 10K
isolation resistor between terminal "C" and chassis.

4. Connect the sweep generator through a terminating
network similar to that shown in Fig. 3 to the grid
(pin 1) of the third IF amplifier.

-47

* + I TO -11

ALL VOLTAGES MEASURED DRIER SIGNAL CONDITIONS

VII

 250
425TOGON

124

0

+27

22

6CN7

V12
6CG7

CrEtt) 

MIZE)

0

0

+470

+250
4455 II

470

V
6CMIO7

+"
25

-14
0

0

*50

-1.770  LS IINPONn ON Kamm A*.01
0

* VARIES WITH SIGNAL

3. OV

41.25 45.75
Fig. 4 4th IF Response

5. Adjust the sweep generator to obtain a pattern
similar to Fig. 4 with a detector output of 3 volts
peak to peak. Do not exceed this output during
alignment.

6. Adjust the top and bottom cores of the fourth
IF transformer to obtain a response similar to
Fig. 4. The 41.25 and 45.75 Mc markers should
be adjusted for symmetry and should fall as close
to the response curve humps as possible. If the
correct response curve cannot be obtained, check
the position of the two cores to see that they are
not butted but are entering their respective windings
from the opposite ends of the coils.

7. Connect the sweep generator to test point "A"
on tuner used and adjust

attenuator to obtain 3 volts peak to peak output at
the detector.

8. Adjust the first IF bottom core (44.41c), second
IF (42.75 Mc), third IF (45 Mc), and converter plate
coil to obtain a response similar to Fig. 5.

Fig. 5 Overall IF Response

/ 47.25

41. 25
[O. 3V

Fig. 6 Expanded View Of Traps

9. Switch the oscilloscope to 10X gain used in the
above steps to blow up the trap slots. Adjust the
47.25 Mc trap for maximum attenuation of 47.25 Mc
marker (top core 1st IF transformer). The 41.25 Mc
marker should be in the approximate position shown
in Fig. 6. On some receivers more oscilloscope gain,
more signal input, or lower bias may be necessary
to adjust the 47.25 Mc trap. (If the 41.25 Mc marker
does not fall at the approximate position shown or
nearer the base line, it may Be necessary to make a
slight re -adjustment of the 2nd IF. If this is done,
check the overall response after adjustment.)

10. Switch oscilloscope to position used in Step 8.
Remove the bias battery and ground the ACC. Adjust
signal generator to obtain a 3 volt peak to peak
response similar to Fig. 7. Adjust the 2nd IF cathode
trap for maximum displacement of the 40.50 Mc
marker but not to exceed the displacement of the
41.25 Mc marker.

Fig. 7 Overall Response With Zero Bias For
Adjusting The 40.5 Mc Trap
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Fig. 41 13 Position Target Tuner Used in

17221U, 17222U & 17223U Chassis

VHF ANTAINIA TEPAIIN ALS
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47
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miF
E t

MI 5E5

1045
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1

V2A
1/2 6CG8

MIXER
It SIGNAL INPUT EON
eLIGIINENT OF NUN
CHASSIS IF STRIP

MELON DAMN I

CIO
1050?
F7.
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FON ONSERVATION OF
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+1
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OSC MIXER

6 ,P11

I.F. OUTPUT
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114
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TUNER

CYO SU
1111 MI MTN
1101111119 If
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PINE
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OSC.

NOTES:

ALL CAPACITORS ARE IN MICRO MICROFARADS.

ALL RESISTORS ARE 1/2 WATT 20% UNLESS OTHERWISE SPECIFIED.

VOLTAGES MEASURED WITH A VTVM AND A IOW OHM 1/2 WATT ISOLATION
RESISTOR (LEAD ON MEASURING END OF RESISTOR MUST BE
SHORT 1/4" OR LESS).

G. M. V. DENOTES GUARANTEED MINIMUM VALUE.

VOLTAGES MEASURED WITH NO SIGNAL ON CHANNEL 04

Fig. 40 12 Position Target Tuner
Used in 17221, 17222, 17223 Chassis

More Data on Reverse Side
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ALIGNMENT
 Battery power is preferable for alignment; use FRESH bat-

teries. If this set is to be aligned while operating on an AC
power line, an isolation transformer should be used. If an
isolation transformer is not available, connect a .1 mfd. ca-
pacitor in series with the signal generator low side to B minus
(pin 7 of 1U5 tube).

 The case top cover must be removed to align IF (step I).

Step

1

Dummy Antenna
in Series with

Signal Generator

.1 mfd.
capacitor

Loop of several turns of
wire, or place genera -

2 tor lead close to receiver
for adequate signal

pickup.

Connection of
Signal G tor

(High Side)

Stator of antenna
tuning capacitor

PROCEDURE
 Set Volume control to maximum.
 Connect output meter across speaker voice coil.
 Use lowest setting of signal generator capable of producing

adequate indication on lowest scale of output meter.
 Use a non-metallic alignment tool for TF transformers.
 Repeat adjustments to insure good results.

Signal Reesiver
Generator Gang
Frequency Setting

455 KC

Adjustment Adjustment Type of
Description Designation Adjustment

Gang
fully
open

Install the case top section removed during IF Alignment

No actual
connection (signal

by radiation)

Loop of several turns of
wire, or place genera.

3 for lead close to receiver
for adequate signal

pickup.

No actual
connection (signal

by radiation)

1620 KC

1400 KC

Gang
fully
open

Tune in
generator

signal

2nd IF

1st IF

Oscillator
(on gang)

Antenna
(on gang)

A, 13*
C, D*

E

F

Maximum
output

Maximum
output

Maximum
output

Adjustments B and D are made from underside of chassis. See figure I. To avoid splitting the slotted head of powdered iron
tuning slug in IF transformers, use an alignment tool with a blade 3/32" wide.

VOLTAGE DATA

Voltages shown on schematic diagram.

 Interlock switch in closed position.

 All voltages taken between the tube socket terminals and B minus (pin
7 of 1U5 tube).

 Dial set at low frequency end; volume control at minimum.

 Voltages measured on 117 volts AC with vacuum -tube voltmeter.

110 01 TOP
Of 1,0A10\,S)

NI ire loO / T1
WAIT

11111

SERVICE HINTS

NEIKNE FOIL I COMET CIO
IETIDEN POINTS A1101
FOIL SIDE OF 10111

CIO 01 TOP
OF 10011

AIENOVE CID 01011
OUT

PUT A 11111101

II ITS PLACE.

NESE TITO PS

View of Wiring Side of Printed Board.

14UM: If excessive hum is encoun-
tered, check the location of audio
coupling capacitor, CIO, in the con-
trol grid circuit of the 1U5. If it is
located on the component side of
the printed circuit board, near the
Volume control, move it to the wir-
ing side of the board near the tube.
See illustration above.
AUDIO OSCILLATION: If audio
oscillation is encountered, dress RF
bypass capacitor, C9, away from the
1U5 towards the Volume control
mounting bracket.
DEAD SET: Resistor R15 is a fusi-
ble type resistor used to protect the
circuit. Normally it will open up
only if some circuit component be-
comes shorted. If resistor R15 is
found shorted or open, check for
possible failure of selenium rectifier
M2; then check the rest of the
circuit.
INTERMITTENT AC -DC OPERA-
TION: Intermittent AC -DC opera-
tion may be due to the failure of
the interlock plunger to actuate the
interlock switch. Insert a 1/32"
spacer under the end of the inter-
lock plunger and glue it in place.

ANTENNA OPERATION: If the an-
tenna does not pop-up when the
antenna release lever is pressed, it
may be due to a lack of pressure
exerted by the conical spring on the
bottom of the antenna housing. Re-
move the spring and stretch it
slightly to increase tension. If this
fails to correct the problem, replace
the spring.

ANTENNA BOTTOM C0VE1

'MX SCREE
CONICAL SPAINC

ANTENNA 'MAU SLEEVE

FLUEIT
maul lac 1 'E' IMMO

UTERI PLOS

SCIENS 14) NNPAOLE Nit SCARS 10

Handle and Antenna Assembly.

TECHNICIAN
CIRCUIT DIGEST

ADMIRAL
Portable Radio
Chassis 4E2, 4H2

OFF -ON -VOLUME "POP -Ur ROTO-SCOPE

1U5 1U4 1R5

O ANT.
Tube and Adjustment LocaSCiton.

SCHEMATIC NOTES

0. . . indicates alignment points. All capacitor values shown in micro -

farads unless otherwise specified. Fixed resistor values shown in ohms.

MODELS 4E21, 4F22, 4F24, 4F28,
4F28, 4H22, 4H24, 4H26, 4H28

TUNING

ANTENNA 'POP -Ur RELEASE

INSERT LINE CORD PLUG INTO
SOCKET FOR BATTERY OPERATION

IRONL CORE

ANTENNA

1R5
CONVERTER

2

..94 6

/00Y

3 SOY

7

CIA

%4

ZSY
RI
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TI

C31-I R3 C6

51"
.01

3

1

1
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6

R4

1011EG 1.54

1U4
IF AMP.

2
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T2--
1 L ) 1

11 10...11 1lig
3

I

L.

)11 Isoy,

7

4./Y

1U5
DET. AVC. AF AMP.

.SY
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220111

/SY
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/iv
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.01=7- 4.111EG
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1 NEC Cl2

T !SOMME
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3V4 MI
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BLUE I T3
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.002 1e fi
/Y 3

6 004 RED

4.1Y
5 7
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L2

C5 3.3NEC
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AND ON -OFF SWITCH (SD.
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O
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4
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0 0 3
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-I- CHASSIS GROUND
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17/7151110./L, 618145501111 /I LATE /17081101/011 SETS 111EME
RS TS /000 410 RS /5150011, R17 NAY BE /MA, SY 11711
A 1100A,11 RESISTOR' IN P4/741111, OR 140A, SIT

A Si SHOII If
CLOSED P05/1/01

t f G H J
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S3
INTERLOCK SWITCH

I_A D
1/71 50 10 SO CYCLES
AC OR DC, /0 IATTS.
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RI5
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SI
RESISTOR

CIS
ON -OFF T.041

S2
lamI

F

M2
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RECTIFIER

RI6
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IN -IIRIT R18

-15116F 840,6W68
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TECHNICIAN
CIRCUIT DIGEST

LOOP ANTENNA

LI

12BE6
CONVERTER

/SY

L
C14 TN NE

L2

T
I

0 4

TI,T2

GREET CODED

990241

RI

221.

12BA6
IF AMP 4,--

-141 157' j

5 ..-4 'tut
I

OY gjiL
2

SY 7

R2

100

12AV6
CET. AVC E AF ASP

ss,
7

iv

y CS RS R11

A05NFi 64 470*
NEC

3:

L220

ADMIRAL
Clock Radio
Chassis 5W3

Chassis 5W9: Models 5W32, 5B42, 5W33, 5B43,
5W34, 5W98, 5B48, 5W39

MS

.005118

CT T u 17
101

91 2 NEC

C3

.05 OF

011I
C4F -L-1; I NEC

VOLUME

AUDIO OUTPUT
50CI5

T3 MI
NLUE-//01

5 /StfiN
5-2 Ja

Ir

10
I

117 VOLTS

60 CYCLE AC OMIT.

30 WATTS

VOLUME CONTROL

MOUNTINC BRACKET

/11111061 C0IIIECR11S II 410 NJ
NOT 0.610 /1 SECS 1/4 140011
110111115 [I0W 1111 "1"

M2

The printed circuit wiring used in this receiver
results in greater uniformity of chassis wiring and
component placement, simplified circuit tracing (see
figure 1) and greater component accessibility. The
printed circuit wiring is permanently bonded to the
plastic chassis board. This board is translucent. If
a light source is directed on the bottom of the chassis
board, the printed wiring will be silhouetted through
the board and component location for circuit trac-
ing will be facilitated.

The printed circuit wiring has been coated with 
lacquer to prevent humidity and dust from creating
leakage paths between adjacent printed wires. It
may be difficult to penetrate this coating with blunt
tipped meter probes. The force applied to such
probes may also be sufficient to crack the plastic
chassis board and cause intermittent open circuits
to develop later. Blunt probes also have  tendency
to slip. If this happens and the probe shorts low
and high voltage circuits together. the printed wir-
ing may become damaged or burned out. It is there-
fore recommended that needle tipp, 1 probes be used
for all circuit measurements taken either on the top
or bottom of the chassis board.

The printed circuit wiring is permanently bonded
to the chassis board. This bonding is rugged, but
can be destroyed by excessive heat from soldering
irons with large wattage ratings. The soldering iron
land other equipment listed below I is well suited
for printed circuit servicing.

III Low wattage soldering it with  small pointon
or wedge (Rating should not exceed 35 watts).

(21 Small wire brush.

A)ANT

C1 s

C 12BE6 fTt

AUTO

M 3

SI
ON -OFF I
STITCH

5111

M4 CLOCK

746
APPLIANCE

OUTLET

III VAC

110011

/0./14C I0r1C00 00
1211Y6 12BA6

3114C00 00
I2BE6 5005

RN

ISO

35W4INF
RECTIFIER 9129 0125

TOE 3011F
a a

neise
99

7 770 12090

3 4

41141

111 1110/10S 1.4111 VIM 1 Y41000 WI 10110f 114.

(31 60% tin, 40% lead, low temperature (melts at
370°F) rosin core solder. I Do not use ordi-
nary solder which melts at 460°F and is usual-
ly 40% tin, 60% lead.)

(4) Thin bladed knife.
15) Small wirepick, or soldering aid.
(6) Small bottle of Silicone Resin .lacquer, clear

lacquer or Krylon spray.
171 Solvent for the Silicone Resin. Recommended

solvents are Xylene or Denatured Akohol
which are available at drug stores.

COMPONENT REPLACEMENT
All components used in thin receiver are of stand-

ard sine and design and are mounted on the top side
of the chassis; see figure 2.

Resistors and capacitors should he replaced by
clipping out the defective part and neatly soldering
the new part to the connecting leads remaining from
the original part.

If a unit, such as the oscillator coil or IF trans-
former is to be removed, heat the mounting lugs
with a pencil type soldering iron and straighten
them with a long nose pliers or metal pick. Continue
heating the lugs and brush away the nuthen solder
with a small wire brush. Remove the defective unit
by lifting it off the chassis. Before inserting the new
unit, be certain that the lug holes are open and free
from solder. Forcing a lug against a solder filled

lug hole may brealI the bond beoueen the chassis base and
the "printed" wiring. It is, therefore, necessary to exer-
cise care when replacing units.

An open or damaged section of "printed" circuit wiring

j)71D
I @

2AV6

35W4

12BA6

I 5005
COMMON GROUND 3198

Figure 1. Bottom View of Chassis,
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T1

128A6
C14

C3

L2,C2,C13,R1 OSC ANT

.0.. CONROE 910.

IF,4551C

can be replaced by soldering a short jumper wire across
the points to be connected. Pigtail trimmings from capaci-
tors and resistors are ideal for this purpose.

Thoroughly clean the surfaces to be soldered with
Xylene. After the soldering operation is completed, spray
the surface with Krylon spray_ This seals the surface and
prevents humidity and dust from causing leakage_ patterns
to develop between adjacent printed circuit wires.

To avoid need for complete tube socket replacement,
defective tube socket pin clips may be replaced individ-
ually. Tube socket pin clips are available under part num-
ber 87A35-2.

Note: If sockets must be replaced. the tubular shield
(center connection1 at the boa of each tube socket

omust

be securely soldered to the "printed" circuit wiring,
therwise hunt or oscillation will result.

TO REMOVE CHASSIS OR CLOCK FROM CARINET
To remove the chassis from the cabinet, proceed

follows:
Remove the line cord plug from the AC outlet, the

knobs from the front of the cabinet, and the hex head
mrews in the cabinet back. Remove the screw under the
Tuning knob, the screw that holds the Volume control
bracket to the cabinet and the screw that holds the line
cord retainer or interlock to the cabinet. Slide the chalets
out of its mounting rack after disconnecting the output
transformer leads.

To remove the clock from the cabinet, proceed as fol-
lows:

Remove the cabinet back, the knobs on the front of the
clock face and the four screws that mount the clock to the
cabinet. If complete removal is necessary, unsolder the
clock leads from the chassis.

CI

C11
R4

35W4

CIO 5005

LI COUPLATE

480 Lexington Avenue, New York 17, N. Y.

Figure 2. Top View of Chassis.
Location of components and

alignment points shown.
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Resistance Readings -636 and 616 Chassis

Sym. Type Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7

VI 12BE6 22K 1 24 12 '1K 11C 3.8M

V2 12BA6 3.8M, 0 24 36 *1K 1K 120

V3 12AV6 6.8M. 0 0 12 0 .5M 5.47M

V4 5005 150 .47M 36 80 .47M 1K 200

VS 35W4 '6 NC 80 115 115 110 .5M

R iiiii 01.00, M = X1,000, M = X1.000.000.

CBS -COLUMBIA
Clock Radio Chassis
636, 656, 616

Clock Radio Chassis 636: Models C230, C231,
C232 Chassis 656: Model C220 Chassis 616:
Model C240

vz

Tube and Trimmer Larations

Dial Stringing.

R5 R7 C6 R6
6.8M 0706 5000 "05--"SAAJ-IVVVV.4-0'ANT

CO
2000

CS
220 CT
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Couplate, all Chassis

Oscillator Coil, all Chassis

2 3

4

GREEN DOT

IF Trans, all Chassis
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CBS -COLUMBIA
Clock Radio Chassis
636, 656, 616

CIRCUIT DIGEST

Resistance Readings -656 Chassis

Sym. Type Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7

V1 12BE6 22K 1 24 12 1.5K 1.5K 3.8M

V2 12BA6 3.8M 0 24 36 '1.5K 1.5K 120

V3

...-

12AV6 6.8M 0 0 12 0 .5M '.47M

V4 5005 150 .47M 36 80 .47M 1.5K '200

V5 35W4 NC NC 80 115 115 110 .5M

VI
126E6

CONK

r- o-1
SO CYCLE

I ROTO
pM CLOCK

CL OCKRN/R/LC

Regotemee IN ohm. K =.X1,000114 o X1.000.000.
KesourAll from TATA.t terwhaal to reeked., pis T. 33W4. All ether ...Atha's IA II-.

4:K

V2
121154
If AMP

V5
3554
RECT

Of

656 CHASSIS

t t

Notes

1. Voltages taken with VTVM from tube socket terminals to corn.
mon ground (not chassis). Tuning capacitor set to minimum.

2. Capacitor values less than one are microfarads, and values
greater than one are micro-microfarads, unless otherwise indi.
cited.

V3
12AV6

DE T- A VC - Af ARP

KOOK
VOLUME

010

CONNOR NI(
GROUND

C OLN. ST

GROUND

V4
5005
F OUT

- _1

R9
1500

SY

3. Resistors are LAW, 10% unless otherwise indicated.
K = X1,000; M = X1,000,000.

4. When using AC operated test equipment, connect an isolation
transformer between the chassis and the power line.

Alignment
Set volume control to maximum. Adjust output of signal generator no higher than

necessary for satisfactory indication. Use an insulated alignment tool.
When using AC operated test equipment connect an isolation transformer between the

receiver and the power line. If an isolation transformer is not available connect a .1 mf
capacitor in series with the signal generator ground lead.

Ste p
Signal Generator Receiver

Tuning
Output Meter
Connection

Adjust
Freq. Connect to

I
455KC
MOD.

Pin 1 of V2, 12BA6,
thru .05 mf

Minimum
capacity Across voice coil

T2, top and bottom slugs,
for maximum indication.

2 As above
Pin 7 of VI, 12BE6,
thru .05 mf A s above As above

Ti, top and bottom slugs,
for maximum indication.

3
1620KC
MOD. As above As above As above

C1B, oscillator trimmer, for
maximum indication.

4
1400KC
MOD.

Couple inductively
to loop antenna

For maximum
signal As above

CIA, antenna trimmer, for
maximum indication.

SCHEMATIC WIRING DIAGRAM
CHASSIS R100 AND R101

U
LOOP ANT

Vf

-M  IN

Vr

VI
126E6
osc,soutcp

S *MY

1.0!TD1
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Tor -e-
L

10K

TI

WSTKC 4-1

1

Cll.!
V- 1

C5
ar 047

Mrs.

RI
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ALIGNMENT PROCEDURE

PRELIMINARY INSTRUCTIONS

v2
12BA6

IF AMPLWER

R2
W.

2.2 MEG.

NEGATIVE'S*

Ti AND IT

3

COLOR DOT

1. Remove radio chassis from cabinet.
2. Allow chassis and signal generator several

minutes warm-up time.
3. Set generator for an RF output signal ampli-

tude modulated (AM) with 400 cycles.
4. Keep generator output at lowest usable level

to prevent receiver AVC action from inter -
ter ng with accurate alignment.

as
zzo

90V

TECHNICIAN
CIRCUIT DIGESTS

v3
12416

OE .AvC, 1ST m AMP

53
5006

VKM
VOLUME

CONTROL

PR NTED
CIRCUIT

12 34547

1 49v

C7A

1 If C7OT

v4
50 C 5
AF OUTPUT AMP

sum
 I5V

.10

I .003"PD.

I ETA

n",

C6
047

F D.

R7A
1014E6

R711

470K

C7C

if

C7F

005
PAM

CIE T

RTC

70K
J

PRINTED CIRCUIT

VS V2 VS
121174 y, 121155 y4 354/4

;25E6 5005

T3

CI311
4061,0
OOV

ON/OFF
SWITCH

SA1

v5
3554

RECTIFIER

CAI

SPEAKER
4P1

ER
INC

PLUG

110V

NOTES
VOLTAGES MEASURED WITH 20,000 OHAVVOLT METER TO NEGATIVE `11 -AT LINE VOLTAGE
117 v AC WITH NO SIGNAL INPUT
COIL RESISTANCES ARE AVERAGE VALUES
INTERMEDIATE FREOuENCT 455
VOLTAGES OR RESISTANCES NOT SHOWN *ACRE TOO SMALL OR WIDELY VARIABLE
7 COMBINED VALUE OFC7C,C7D,B C 7E EQUALS 100 m MF

4.-GES16AATES CHASSIS GROUND.
1000

5. Use either an audible check or connect an
AC voltmeter across speaker voice coil to
indicate output.

6. Adjust Volume control to full volume.

STEP ALIGNMENT SETUP NOTES TEST EQUIPMENT HOOKUP ADJUST

I. Set radio variable tuning cap-
acitor to minimum capacity.

SIGNAL GENERATOR,hot" lead through 0. I
mid, capacitor to pin 7 of VI;
ground lead to negative "B" In receiver.
Set generator to 455 KC.

AC VOLTMETER - across radio speaker
voice coil.

T2 -D for MAXIMUM output.
T2 -C for MAXIMUM output.
TI -B for MAXIMUM output.
T I -A for MAXIMUM output.

Repeat for optimum per -
formance.

2. Set radio variable tuning cap-
seller to minimum capacity.

SIGNAL GENERATOR - radiate signal to re-
collier through a loop ot several turns of
sire. Set generator to 1050 KC.

AC VOLTMETER - across radio speaker
voice coll.

C4 trimmer for MAXIMUM
output.

3. Set radio variable tuning cap-
Setter so plates are meshed
approximately 1/4 lack. Ad-
Just this setting slightly to
eliminate any interfering big-
nate,

SIGNAL GENERATOR - radiate signal to re-
ceiver through a loop of several turns of
sire. Set generator to a frequency cor-
responding to receiver tuning capacitor
setting or until signal is beard through
radio speaker.

AC VOLTMETER - across radio speaker
voice coll.

C3 trimmer for MAXIMUM
output.

TOP AND BOTTOM LAYOUTS

SPECIFICATIONS:

Power Supply: 25 to 60 Cycle AC,
117 Volta
Power Consumption: 30 watts
Frequency Range: 5140 to 1650 KC

Intermediate Frequency': 4550
Loudspeaker: 4" P.M.

TUBE CCtiPLatITT:

V1 Oscillator -Mixer
92 IF Amplifier
V3 Detector, AVC tc

1st AF Ampl
V4 Audio Output Amplifier
V5 Rectifier

12886
121346

12AT6

5005
35*

Chassis R100: Models JT3BK,
JT3RD, JT31Y, JT3GN Chassis
R101: Models JT4BK, JT4RD,
JT41Y, .1140N

CROSLEY
Chassis R100, R101

Technician

CIRCUIT DIGEST
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CROSLEY
Clock Radio
Chassis R103

Chassis RI03: Models JC-6BK, JC-6BN,
JC-6TN, JC-6WE

IJ

0 C,

I ct C14
10 Ca
I-
10
II

to

0

0
U

SEE

Technician

CIRCUIT
DIGEST

Alignment Signal Generator Output
Position of

Tuning Gang
Adjust for

Max. Output
RemarksFreq.

in KC.
In Series
With

TO

I 455 200 rnmf. Mixer grid
pin 7 of V

Open A L B See note I

2 455 200 rnmf.
Mixer grid.
pin 7 of V Open C & D See note I

3 Repeat step. I and 2 until maximum outpu is obtained. See note 2

4 1620 Radiated Sig. Antenna Open E See note

5 1400 Radiated Sig. Antenna Tune in Signal F See note

SOCKET VOLTAGE CHART

NOTE S
I DOTTC4 v.EN OF Full* SOCKETS

2 vOLUiDES NESuRED *ITN AN
ELECTADNeC vOLTNIE TED FROM

SOCICE T LUG TO El-.

3 tsPmc..v.i..vr,:arf,....
anD THE LOOP. N.J. GANG CLOSED

110

S 3

 00INE JUNCTION
 D vOLTNOES NC INO CONNECTsou

LINE OLTAGE., V 60 CYCLES
6 SOCKET vOLTIDE TOLERANCE

r

R9A

R9C

C90

R9BI

c9

-1-C9A

2

+C9B

1..C9E
4

I.C9C 6 \
7

CAN OF CII

\

Z

4 0

LEAD TO
SWI

CO - CO

C31 C21

4
SI

L' °INTERLOCK

LEAD TO
SWIG
MOTOR COIL

ALIGNMENT CHART

PRINTED CIRCUIT BOARD

As viewed from the PRINTED WIRING SIDE of board. The shaded areas represent
the printed wiring. The black symbols and lettering represent components or
connections on the opposite side of the board.

LEAD TO
, MOTOR COIL

Ick

0
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DU MONT
Hi-Fi AM -FM Phono Console
Chassis RA -349

Chartmr, RA 319 Tangleworai
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F.9. I SCHEMATIC DIAGRAM, CHASSIS I20252 -B
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NOTE

3

V -I
IR5

T-1

iC7F10-1 y
41-

PEAKED AT C455 NC

3.3mEG

TECHNICIAN
CIRCUIT DIGESTS

C-10
2 21A1AF

V-2 If T-2 V-3
1114 s IU5 2.v

14_2 0 214.:

PEAKED AT

VOLUME CCNTROI.

R5

1,4.
tOONfiN

E15*
Di

EG

4.7t.EG

)1-0 13-
E-13*
.001

SP -I

3.3 MEG

b 522 c -e
.ol

AN ACCIDENTAL APPLICATION OF A POSITIVE
vOLTAGE TO THE .V.0 CIRCUIT DURING
SERVICING CAN TEMPORARILY DISABLE THE
RECEIVER. TO RESUME OPERATION REMOVE
CHARGE ON V C. BY SHORTING THIS.POINT
TO B NEUTRAL OR SWITCHING THE RECEIVER
Off MOMENTARILY. THE TUNING GANG
FRAME IS AT A V.0 POTENTIAL.

RESISTANCES IN OHMS, CAPACITORS IN Min,
UNLESS OTHERWISE SPECIFIED.

1f INDICATES COMPONENTS ARE PART OF
COUPLATE (PART NO 9260341.

DENOTES DENOTES
BNEUTRAE CHASSIS

p- I

ilt vOLTSD
C- DC

LINE

V-5
RECTIFIER

SE -I 120 2200

C -24 R -I31.047 1500

44A149

C-23
40

TRANSFER SWITCH se- vase)
ACTUATED BY LINE PLUG P-1

R-4
3. 3 MEG

V.

SW -1(8)

U.S

oft VOLUME
CONTROL

SW -2(B)
REAR OF 1E11E0

1FOM FRONT AND SHORN
N AC OPERATED POSITION I

304

R.Ii
560

BATTERY
= 67.5 V.

R -I2

'AA.
560 +

I = BATTERYT_ISW-I(A) 7. 5 V.

SW -2(A)
FRONT or twee all nee IRON (RUNT
AND 90050 ill AC OPERATED POSITION

CONDITIONS FOR VOLTAGE AND RESISTANCE READINGS

I. Voltages measured, with line voltage of 117 V. A.C.

2. Resistances measured on AC/DC position (plug removed from set and
power off).

3. Voltages indicated are positivy d.c., resistances in ohms, unless
otherwise noted.

4. Measurements made with volrohmyst or equivalent.

5. All measurements taken between points and common B neutral (black lead
of electrolytic filter toad ).

6. Volume control at maximum, no signal applied, for voltage measurements.

7. Nominal tolerance io component values makes possible a variation
of ± 15% in readings.

8. K is Kilohms, MEG is inegohms

ALIGNMENT INSTRUCTIONS
I. Use isolation transformer if available. If not, connect a .25 mid. condenser in series with low side of signal &easiest« and

neut.!.
2. Volume control should be at matins«. position. Output of signal generator shot. d be no higher than necessary to obtain as

output reading. Use an insula«d screw driver lm adjusting.

STEP
SIGNAL GENERATOR

COUPLING

SIGNAL
GENERATOR
FREQUENCY

RADIOOUTPUT
DIAL

SETTING
METER

ADJUST REMARKS

I High side through .005
mid. to grid (pin 6) of V-1
(IRS). Low side to B
neutral. See Alignment
Note Cl.

455 KC Variable
condenser
fully open

Across voice
coil

T-2, T -I
(A-3, A-2,
A -I).

Adjust for amain.=
output

2 Form loop of 1

turns and radiate signal
Into receiver.

1620 KC Variable
condenser
fully apes

Across voice
coil

Trimmer
C-4 (ont.)

Adjust for maximum
oatput

5 Form loop of several
turns and radiate signal
Into receiver.

1400 KC Time for
maximum
output

Across voice
coil

Trimmer
C-2 (am.)

Adjust lot maximum
output

RESISTANCE READINGS FOR CHASSIS 120252-B

SYMBOL TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN S PIN 6 PIN 7
V-I IRS 3 3.8 K 18.8 K 120 K 0 4.3 MEG 19
V-2 104 34 3.8 K 3.8 K INF. 34 3.3 MEG 46
V-3 105 19 1 MEG 4.7 MEG I MEG N.C. 10 MEG 34
V-4 3V4 46 4 K 3.8 K 4.3 MEG 58 3,3 MEG 70
V -S SELENIUM RECTIFIER

VOLTAGE READINGS ON SCHEMATIC DIAGRAM

An Editorial Service of CALDWELL-CLEMENTS,  480 Lexington Avenue, New York 17, N. Y.
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Fig. 2 BATTERY AND TUBE LOCATION

Portable Radio Chassis
120252-B: Model 83CIB

EMERSON
Portable Radio
Chassis 120252-B
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Shop Hints
Spill Insurance

When using a bottle of cement,
soldering acid, contact cleaner or
other fluid on the bench, there is
always the danger of accidentally
spilling the contents in the normal
course of service work. An ordinary
spool of solder wire provides excel-
lent protection against such a pos-
sibility. Simply stand the spool on

No accidental spilling with this holder.

end beside the bottle being used
and twist a turn of the solder
around the bottle, as shown in the
accompanying sketch.-Harvey Mul-
ler, Danboro, Pennsylvania

Meter Checks Fuse Blowout
A 300 -ma meter, which can be

conveniently and compactly carried
on service calls, may be used for
determining the cause of fuse blow-
ing in the high -voltage section. First
clip the meter leads to either end of
the fuse holder, with no fuse in the
circuit, and turn the set on with one
hand on the power cord. If the meter
needle starts to swing up fast, a di-
rect short is indicated, and the plug
must be pulled out of the wall socket
immediately.

In most cases, the set lights up and
works with the meter being used in-
stead of the fuse. Normal current
will be about 75 to 100 ma. Next the
damper tube is tapped. If this pro-
cedure results in a kick of the meter
needle, the indication is that the
damper tube is intermittently short-
ing and should be replaced. In other
cases, the filament wiring of the

damper may be shorting to chassis
due to insulation breakdown, espe-
cially where the damper cathode is
tied to the filament. This will show
up when the set is jarred. By using
the meter as a temporary replace-
ment for the fuse, a considerable
amount of assurance is provided that
there will not be repeat blowouts,
since the cause of fuse failure can
usually be found and corrected.

Another use for the meter, while
it is connected exactly as already
described, derives from the fact that
it is in series with the boosted B -
plus line. Other circuits that receive
B -plus from the same point may also
be checked. For example, if the hor-
izontal oscillator is getting B -plus
from the datnper, it is easy to de-
termine whether the oscillator is
functioning. If the oscillator tube is
pulled out of its socket, there should
be an increase of current (about 5
to 10 ma). This change will occur if
the oscillator is functioning. If the
oscillator is not working, no change
in current will be noted, as there is
no change in the amount of current
being drawn by the output tube.-
J. E. Hobbs, Atlanta, Georgia.

ALIGNMENT INSTRUCTIONS
Volume control should be at maximum; output of signal generator should be no higher than necessary to obtain an out-
put reading. Use an insulated alignment screwdriver for adjusting.

DUMMY
ANTENNA

SIGNAL
GENERATOR
COUPLING

SIGNAL
GENERATOR
FREQUENCY

RADIO
DIAL

SETTING
OUTPUT

METER ADJUST REMARKS

1 .1 mid. High side to orange
lead of bar loop an-
terra. Low side
to chassis.

455 KC. Tuning con-
denser fully
open.

Across
voice
coil

T2, T3
and-n

Adjust for maximum output
starting with T3.

2 Use a loop set per-
pendicular and
about 20" from
center of bar loop
ant. in set.

1650 KC. Tuning con-
denser fully
open.

Across
voice
coil

C-2
(osc.
trimmer)

Fashion loop of several
turns of wire and radiate
signal into bar loop of re -
celver. Adjust for maxi -
mum output.

3
. 1400 KC. Tune for

maximum
output.

Across
voice
coil.

C-1
(Ant.
trimmer)

Adjust for maximum output.

4 - 600 KC. Tuning con-
denser set
for 600 KC.

Across
voice
coil.

Osc.
slug in
L -2

Rock the variable cond.
each side of 600 KC while
adj. osc. slug for maximum
response.

5
. 1650 KC. Tuning con-

denser fully
open.

- C-2 Osc.
trimmer

.If readjustment is necessary
repeat steps 2 to 4 until no
further improvement is
noted.

EMERSON
Transistor Portable Radio

FIGURE 4 - TRANSISTOR LOCATION DIAGRAM
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EMERSON
Transistor Portable Radio

Model 842
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B

0i +0.52V
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0
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t6.6V
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51/ I-=

T3
2
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oR

1N54

2200

FIGURE 1 - SCHEMATIC DIAGRAM RADIO CHASSIS USED IN MODEL 842

CONDITIONS FOR VOLTAGE READINGS

1. Voltages indicated ant positive unless otherwise indicated.
2. kleasurement mode with voltohmyst or equivalent.
3. All measurements taken from pin to chassis unless otherwise indicated.

Servicing Transistor Receivers
Since the failure rate of a transistor is far less than that of a receiving type tube, the transistor itself
should be the last item to suspect. Wars, inserting a new transistor, all components in the suspected
circuit should be carefully checked. Voltage measurement, signal tracing and signal injection methods
of trouble shooting should be used.

Two matched plug-in transistors (two PNP 353) are used as a balanced push.pull class '13" audio out-
put stage. This type of circuit yields greater audio output power at a much lower average battery drain.
To optimize performance, these transistors are supplied as a matched pair. If one of these transistors
becomes defective replace both of them with a new matched pair,

We suggest you adhere to the following service precautions:

I  Remove transistor prior to soldering to transistor socket.

2 - Set must be turned 'off' before putting in a new transistor.

3 - If only one 9 volt energizer is used while servicing, make sure
to chassis.

4  Wherever possible, use same transistor number as original for replacement, especially in the con-
vener and I.F. stage.

If you do not have a replacerrant transistor available, you can determine if the suspected transistor is
actually defective by the following test.

d energiser cable does not short

GENERAL NOTES

If replacements are made in the r -f section of the
circuit, the receiver should be carefully realigned.

The receiver has  self-contained antenna and does
not require additional antenna or ground connection.

The self-contained bar loop antenna has directional
properties. Fee maximum signal pickup on weak sta-
tions it is recommended that the set be rotated
through a quarter of a circle, leaving it in the posi-
tion which provides maximum volume.

It is recommended that the batteries be removed as
soon as they are exhausted or if the set is not to be
operated for  few months or more. Make retrain that
the oti-off" switch is left in the "off- position.

An Editorial Service of CALDWELL-CLEMENTS,  480 Lexington Avenue, New York 17, N. Y.
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SCHEMATIC DIAGRAM - MODEL 675

ADVANCED SERVICE INFORMATION - MODEL 675
TRANSISTORIGED PORTABLE RADIO

Nov that the transistor radio is a reality and
will soon be on its way to G.E. distributors all
over the cduntry, we thought that you should be
fsknished with some technical information regarding
the transistor.

The Model 675 transistorized portable uses four
PRP transistors and one NPR transistor. The PRP
transistors function as oscillator -converter, I -F

amplifiers and audio output while the NPN transis-
tor is the detector.

In order that you might better understand the
transistors function le have compiled the following
circuit analysis. Folloving this, a short dis-
cussion on trouble -shooting is presented in the

hopes that it viii be of some help to you.

CIRCUIT ANALYSIS

A. OSCIIIATOR CONVERTER

RF
INPUT

8+

VACUUM TUBE EQUIVALENT
OSCILLATOR -CONVERTER

The oscillator -converter stage is similar in
operation to the vacuum tube converter circuit
shown above. As In all superhetrodyne circuits,
the I -F transformer accepts the proper frequency
from the many frequencies in the output of the
converter and passes this frequency to the first
I -F stage.

B. I -P AMPLIFIER

It is relatively simple to design a multi -stage
I -F amplifier for vacuum tubes because there is
relatively little reflection from the output side
to the input side of each amplifier.

A transistorized I -F amplifier is a little more
difficult to work out since the input side is
closely coupled to the output side through the
transistor. Actually, any change in the final
output circuit will be reflected to all of the
preceeding stages. Also, the input impedance of a
transistor stage is much lower than its output
impedance.

You will notice that in the 675 only the primary
of the I -F transformers are tuned. The I -F

transformer primaries are high impedance and are
slug tuned. The secondaries are low Impedance to
match the transistor input Impedance, and are
not tuned.

As mentioned above, any change in a transistor
circuit will be reflected to all previous stages.

Because of this, a change in the 2nd I -F stage
will be reflected back into the let I -F and con-
verter stages. You can now see that R7, in the
grid of the 2nd I -F (X3) will affect the overall
gain of the R -F and I -F system of the receiver.
Therefore, the value of R7 in each receiver has
been chosen so it is high enough for maximum gain
but not too high to cause the R -F I -F system to

regenerate.

The let I -F (X2) has fixed emitter bias so the
AOC control on the collector and base vill control
the gain of this stage. (A.G.C. is discussed later
in this analysis). R6 and R8 form a voltage
divider network to bias the base of X3, the 2nd
I -F amplifier. R9 and 810 form the divider network
to furnish bias for the base of the detector, X4.

C. 2ND DETECTOR AND AUDIO OUTPUT

This detector is similar in operation to et

vacuum tube plate detector. The base is biased
at nearly "cut-off" so that the translator v111

T6

1.7C13
8MF
Isv

only conduct when a signal is applied between base
and emitter, and then only on the positive half
of the R -P cycle. This, of course, gives us

rectified R -F in the collector circuit, vhich is
by-passed to ground leaving only the Intelligence
containing envelope.

This audio voltage is applied across 811, the
volume control. Because the detector X4 drave
current while receiving a signal, there will be a
voltage drop across R11, the polarity of which is
negative and the amount In proportion to the set-
ting of the control and the strength of the re-
ceived signal. This negative voltage biases the
base of the output transistor, X5, and deliver.
the audio signal to this stage.

You can now see that X5, the power output stage,
will draw current directly proportional to the
strength of the received signal and the volume
control setting. The output of X5 is taken from
its collector and fed through T6,the output trans-
former, to the loudspeaker. The transformer is
necessary to match the 16 ohm speaker to the
high output impedance of X5.

Technician
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Shop Hints
Saving a CRT

Some time ago a customer's set
developed a heater -cathode short on
the picture tube. Such a crt can be
continued in use if a way is found to
prevent the cathode from being
grounded by the short, through the
grounded side of the filament supply.

CRT with cathode -heater short and open
cathode is restored with xforrner and jumper.

CRT

CATHODE
--HEATER

SHORT

OPEN
CATHODE

JUMPER
AT CRT

UNIVERSAL
41-BRIGHTENER

SHORT ARROWS INDICATE
NEW PATH FOR CATHODE CURRENT

D. AUTOMATIC GAIN CONTROL

The purpose of Automatic Gain Control in a radio
receiver is to maintain the carrier voltage at the
second detector approximately constant. Its

function is to counteract strong signals by reduc-
ing the gain of the R -F and/or I -F amplifiers. In

a tube radio this is accomplished by biasing the
grids of the tubes in these stages with a d.c.
voltage derived by rectifying the carrier. An in-
crease in signal increases the negative bias which
reduces the gain of the unit and vice versa.

In a transistorized radio receiver the AOC

system swat perform the same duty as in a tube
radio, but, because of the transistors, it must be
accomplished in a different manner.

In the detector stage (X4) of the model 675, the
saltier bias comes from the B- supply (-13.5V)

through R12. X4 does not draw current until a .1g-
nal is received. Therefore, with no signal. the

voltage drop across R12 is created only by the

current dram by the previous R -F and I -F stage..

When a signal is received, X4 draws current

proportional to the strength of the signal and

GENERAL ELECTRIC
Transistorized
Portable Radio

CIRCUIT DIGEST

This is done by using an isolation
transformer between the crt filament
and the filament supply. In this case,
the set was restored to normal op-
eration with the old picture tube
still in use by means of a universal
pix tube booster or brightener that
had a separate primary and sec-
ondary.

Recently, the set lost its raster
completely. High voltage was nor-
mal. However, while measuring the
picture tube's bias, I accidentally had
my test prod short the cathode to the
heater. Strangely enough, this
caused the picture to return.

Some thought on the subject led
me to the following conclusion: now
the cathode was open, but cathode
current could flow through the pre-
existing cathode -heater short. With
the external short in place, cathode
current could flow to its normal re-
turn, as indicated in the accompany-
ing diagram. Since either open
cathodes or cathode -heater shorts
separately are 'rather common pix
tube troubles, it is logical to assume
that they sometimes occur simul-
taneously.

In cases where the symptoms indi-
cate an open cathode and the cus-
tomer is unwilling to pay for a new
tube, it is suggested that an isolation
transformer be installed and that the
cathode be shorted to the heater
with a test prod or screw driver. If
this experiment restores the picture,
the full condition and the cure are

the voltage drop across R12 will increase.
Effectively then, the bias (negative) to the con-
verter and I -F amplifiers will be lees negative on
a strong signal than it is on a weaker signal.
This changing bias supply will change the gain of

X2 (let I -F) greatly since it changes the bias of
the base and collector with respect to the emitter
which has fixed bias from the battery. On the
other hand, the converter (X1) and 2nd I -F (X3)

will only be controlled slightly since the bias on
all elements of these transistors change In unison.

You can now see that when a strong signal is re-
ceived the detector (X4) will draw more current,

thus increasing the drop across R12 and lowering
the bias for Xl, X2 and X3. X2, having a fixed
emitter bias, will be controlled by this lover
bias and have a lover amplification factor, thus
reducing the gaind' the receiver and accomplishing
the overall aim of AGC.

TROUBLE SHOOTING

At the present time there is only one way to

check a transistor - by substitution. Unlike a

tube radio then, it is best to check the circuit
thoroughly before attempting to check transistors.

This statement isn't as far fetched as it sounds.
Au you .111 -..ad ill the enclosed booklet., Lbwm
is no known reason why a transistor should fail in
itself. The cause of transistor failures is mois-
ture getting through the seal. G.E. transistors
are hermetically sealed so there Is reason to be-
lieve that translator failures in the Model 675
should be few and far between. This should govern
you in a direction just the opposite of the tube
radio philosophy- suspect the transistor only as
a last resort:

both obvious. A permanent jumper
from heater to cathode, as shown,
will put the tube back in operation.
-Charles Fisher, Penns Grove, New,
tor goy

Pilot Bulb Removal
Extracting hard -to -reach pilot

lamps, particularly. those recessed in
panels, is easier than it looks. Simply
push a short piece of rubber tubing
over the bulb. Choose tubing of such
a diameter that it makes a snug fit
over the bulb. The latter may then
be manipulated out of its socket eas-
ily.-Stan/ey. Clark, East Bradenton,
Florida.

Wire Fed Through Wall

Did you ever have to run a flat
lead through a hole in a wall in
which a round lead was already in-
stalled? If you have, you know how
difficult and tedious a job it can be.
However, with a little ingenuity it
becomes a snap. All you have to do
is pull the round lead out of the wall
by a certain amount. It should be
pulled back by at least the width of
the wall you wish to go through.
Then, using plastic tape, tape the
flat lead tightly parallel to the round
lead. If you have made a good bind
-not too bulky-the additional lead
can be pulled through the wall with
the original wire with no trouble at
all.-Sid Elliot, Miami, Fla.

Normal service procedures can be followed in
trouble -shooting a transistor radio. With a volt-
meter check the battery supply first. If this is
ok, try any one of the well known trouble -shooting
procedures. The stage by stage interruption
method, starting at the output stage, works well.
The signal tracing method works equally well and
maybe a little better. It le really up to indi-
vidual preferences whichever method is to be used.

This will only give you the stage in which the
trouble is located so resistance and voltage checks
must be resorted to in the defective stage. Nov,
if this normal procedure fails to show a defective
component in the etage,the transistor in the stage
must be defective end should be replaced.

While checking voltages you will notice they are
exceptionally low the total B- supply in the
model 675 is minus 13.5 volts! The collectors on
all of the PRP transistors are negative with re-
spect to their emitters and bases so don't be
worried when the polarity is just opposite that of
a standard tube radio.

At this writing the five transistors are sol-
dered into the circuit. If it becomes necessary
to remove or replace a transistor use extreme
caution with your soldering iron because excess
heat will permanently damage the transistor.

If you find it necessary to replace XI, X2 or AS
it may be necessary to change the value of R7 for
optimum receiver sensitivity consistent with no
regeneration.

First make sure the battery is fresh and delivers
the full 13.5 volte,then start with R7 at 470 ohms.
If the set regenerates, try the next lover value
resistor and so on. Use the resistor value just be-
low the lowest value where regeneration occurs.
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DISTANCE AND HOW IT AFFECTS
FM RECEPTION

Generally, FM stations do not transmit
over distances as great as AM stations.
However, the sensitivity of your Granco
Model 610, which is its ability to pull in
weak signals, is high, and excellent re-
ception may be obtained up to 30 miles
from transmitter with the use of the built-
in antenna.

For reception at greater distances, an
outside or window antenna should be
used, but first check reception with the
built-in antenna. If an outside antenna is
required, it may be purchased inexpen-
sively. (See Figure 1 for outside antenna
connections.)

CONNECT OUTDOOR ANTENNA
AS SHOWN. TWIN LEAD

TO
ANT Ili

DO NOT MI
DISCONNECT 0
THESE WIRES

(ONO. BLACK) t

0"(ANT. WHITE) DISCONNECT LINE CORD
ANTENNA

OUTDOOR ANTENNA
INSTALLATION

FIGURE 1

GRANCO
Table FM Radio
Model 610 FM
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NOTES -

ALL RESISTORS 1/2 WATT 20%
UNLESS OTHERWISE SPECIFIED

ALL CONDENSER VALUES IN MMF
UNLESS OTHERWISE SPECIFIED

GRANCO PART NO. SHOWN IN (-I

CONDITIONS FOR MEASURING VOLTAGES

ADJUST LINE VOLTAGE TO 117
NO SIGNAL INPUT
USE VTVM
ALL VOLTAGES MEASURED WITH

RESPECT TO CHASSIS GROUND

).1 1

0 0
NJ a

Io

NJ

N

sr

ra:

II

0
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ANT
LI

t..

ON/OFF
FLAG

VOL CONTROL

1R5

T I CIS

390 1: 10 'A

YV
RIO

I U4

'B.-67 Ve V

I U5
T2 .5 FE

MONTGOMERY WARD
Portable Radio
Model GEN-1090A

VOLTAGE HEADINGS 1.20 %I
PRIM I 2 5 5

IRS 0 62 36 -6.6 0 - 35 135

R14 0 63 63 0 0 I 135
IUS 0 19 19. -.3 - 33 -A7 133
30135 62 63 63 0 1-35 135

 LL SO AAAAA ISFAS TAR. WITH

1

In
27 21R 77 964

T II ill It FEARER III 11.1

WARDS BURGESS.GENERALIVEREADY

P45 149 477

"V CELL
WARDSBURGESSGENERALEVEREAL)

BATTERY 40

TUNING

T3

L
I

TP43 II "5 Priem

TOP CHASSIS VIEW VOLUME
CONTROL

LI LOOP-7 0

BOTTOM CHASSIS VIEW

CIRCUIT
DIGEST

7

3 V4

002

CIO PM
SPEAKER

13

N0 Es 1.41. CAPOtTFFOE VALVES SF SOD
LISLE. OTHERWISE REMO
ALL ntsrsTorrs 24 06.1,1 205 ,
I/I RAT TS

IlKIL0-01111
W. 01411

A

L

R4

mom,
C4 150MIN

CS

CIRCUS

CENTRALAB PC -51

REF.

NO. DESCRIPTION

CAPACITORS

CIA Tuning, 2 gang osc. 97.8 mmf to 6.5 mmf...
CIS R.F. 221.6 to 8.8 mmf
C2 Disc..002 mmf 600V. GMV
C3 Electrolytic miniature 10 mfd 100V
C4 150 mmf. (Part of ceramic couplate)
C5 150 mmf. (Part of ceramic couplate)
C6 Disc..002 mfd. 600V. GMV
C7 Disc..01 mfd 600V. GMV
C8 Disc. 100 mmf 600V. GMV
C9 Disc..002 mfd 600V. GMV

C10 Disc. .002 mfd. 600V. (3/8" OD) G.P. 20%
C I 1 Paper Tubular .05 mfd 200V

RESISTORS

R1 100K ohm 1/2 W
R2 15 K ohm 1/2 W
R3 3.3 megohm 1/2 W.
R4 47 K (Part of ceramic couplate)
R5 .5 megohm Volume control
R6 10.0 megohm 1/2 W.
R7 4.7 megohm W.
R8 1.0 megohm 1/2 W.
R9 1.0 megohm t/2 W.

R10 390 ohm 1/2 W

PART
NO.

E3517

E3212

E3322

E2517

NOTE: Use Universal ports where port numbers are not listed.
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Shop Hints
Weak Tuner Contacts

As turret -type tuners age, the con-
tact springs, which are made out of
brass, lose their springy quality. As
this happens they become flatter,
and the result is poor contact with

tubes, but difficulty is experienced
checking the picture in the shop.
Where the volume of service war-
rants the investment, it is worth-
while to make up a mounted picture
tube for adaptation to chassis being
serviced.

A 90 -degree deflection picture
tube (21ACP4, in this case) has
been used to make up the rig shown
in the illustration. The yoke can be
brought in with the defective chassis,

Spaghetti run through turret -tuner springs restores their shape and maintains good contact.

POSTION OF SPAGHETTI
RUNNING THROUGH
CONTACT SPRINGS

SIDEVIEW OF INDIVIDUAL CONTACT -SPRING

NEW CONTACT
SPRING

r`..,....... WORN CONTACT
SPRING

WORN CONTACT SPRING
111104.413HT SACK TO SHAPE
WITH POLYSTRENE TYPE
SPAGHETTI

the various r -f and oscillator slugs
as the drum is revolved, with im-
paired or intermittent reception. This
condition is illustrated to the right
in the accompanying illustration.

The remedy described here for this
flattening has proved its success for
the writer. After the individual con-
tact springs have been brought back
to original shape as much as pos-
sible, a strip of spaghetti is used to
retain that shape. The writer uses
polystyrene spaghetti, about 1/8 in. in
diameter, and pushes it through the
openings in the contact springs. This
spaghetti keeps the springs open,
preventing flatness and thereby as-
suring continued good contact be-
tween the revolving drum and the
stationary springs. A strip of foam
rubber with an oval cross section
would be just as practical for this
function. The position of the strip is
shown to the left in the accompany-
ing illustration, which is an internal
view of the tuner with the turret
drum removed for the sake of
clarity.

If any of the contact springs are
found to be broken when this job is
undertaken, the entire contact plate
should be replaced. The spaghetti
can be run through the new springs,
as a preventive measure, before the
plate is mounted in the tuner. An-
other good practice is to remove
permanently the slugs for all chan-
nels not used in the area. This gives
the springs a chance to "stretch" be-
tween channels as the drum is re-
volved, thus prolonging life of the
contacts.-Hyman Herman, Flush-
ing, N. Y.

Substitute Shop CRT
In earlier years, it was common to

mount the chassis of TV receivers
separate from the picture tubes.
Many such sets are now in use. Cur-
rently, separate mounting is also
used for the larger picture tubes.
Such chassis are easily pulled for
shop repair without their picture

or suitable yokes can be used on the
tube with connections to a 4 -prong
female plug, for adapter cords to fit
various chassis. Yokes equivalent to
Merit MDF-70, MDF-74 (direct
drive), and MDF-90 have worked
in all cases so far, although not al-
ways giving a perfect match. The
complete picture tube face will not

Substitute c -r tube and associated components
with mount, for chassis service in the shop.

be filled by a 70 -degree yoke, of
course, but this need not interfere
with servicing.

Be sure to ground the tube
mounting to the chassis being
worked on. The focalizer and its
mounting board are easily removed
for changing yokes. A potentiometer
can be inserted in place of the focus
coil, if necessary, where one is used
with the original tube.-Don Phil-
lips, Waterloo, Iowa.

Phono Cartridge Check
When it becomes necessary to

check the output of a phonograph
pickup cartridge to see whether it
is working, a quick and simple test
can be made with a pair of head-
phones or a single headset. The
headset need simply be connected
across the output terminals of the
cartridge, or more conveniently,
across the leads from the output
terminals, so that the connections
will not interfere with placing the

pickup on the record. When the
cartridge is then placed on the rotat-
ing record, one need simply listen
to the output through the headset.
Nearly all standard cartridges (crys-
tal and ceramic types) provide
enough output to cause the ear-
phones to operate satisfactorily. The
only exceptions are the magnetic
and other low-level high-fidelity
types of pickups, but even these can
be checked through a suitable pre-
amplifier known to be operating
properly.

In addition to being quick and
easy, the headphone method of
checking can be used in the field as
well as on the bench. It is only
necessary to keep a single headset,
which occupies a small amount of
space, in the tool box.-Ellisworth
Bell, Anniston, Ala.

Boosting Soft CRT's
When one filament booster is used

to restore brightness to an aging crt,
it is often not sufficient if the tube
has become too "soft." A simple
method of achieving enough im-
provement to extend the life of the
picture tube is to put two crt boost-
ers in series temporarily. This will
give the filaments approximately 3
or 4 additional volts. It is not advis-
able to leave the two connected any
longer than is necessary to bring
about the desired improvement. Then
one of the boosters is removed. We
have found that this procedure
straightens out most of the very soft
picture tubes.-Joseph F. Valenti,
New York, N. Y.

Home -Made Soldering Pot
For tinning small parts, a conve-

nient soldering pot can be constructed
quickly in the following way: An
Ungar soldering tip (No. 539) was
used in this particular case. The tip
is filed slightly to remove the point,
and then a hole with a diam-
eter is drilled to a depth of about 1/s

3A DIA.
TIP

115 V
AC

FILE TIP DOWN
AND DRILL SHALLOW
HOLE MG' DIA.

UNGAR SOLDER
TIP N 539

CANDELABRA
SOCKET

INSULATE
TERMINALS

This pot facilitates fine work on small parts.

in. at the filed end. The entire tip is
then screwed into a standard can-
delabra socket, to which the 115 -
volt line is easily connected. Ex-
posed contacts on the socket should
be insulated to avoid the possibility
of shock.-A. Molinara, Hatboro,
Pennsylvania.
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ALIGNMENT

Connec an output meter across the speaker voice toil.
Attenuate signal generator output to maintain .4 volt on out-
put me er to prevent overloading.

STEP GEN CONN.
GEN

FREQ.
GANG

SETTING ADJUST

IF ALIGNMENT
I.

.,... ....-.....---

Ant section
of gang thru
.I ml

._.

455 Kc Fully open 1.2 6 I for ma

sets coy r must be in place)

2. Ant section 1620 Kc Fully open 4 for maxof gang thru
. I mt

4.

S.

Radiation
loop*

535 Kc

1620 Kc

11400 Kr

Fully closed

Fully open

Tune for
max

5 for max

Readjust 4 for
max f neces
sary.

6 for max

...Connect generator output acros 5" diarnet 3.. 5 -turn loop
and couple in to receiver loop. Keep loops at least
12- apart.

Chassis HS -454: Models 55J1,
55J2
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TO SET PUSHBUTTONS
This receiver has an automatic tuner, with 5 "Quick

Set" pushbuttons for automatic station selection.

To set the pushbuttons for automatic tuning, proceed
as follows:

1. Tune in the desired station with the manual tuning knob.
Tune carefully until you are exactly on the station.
Z. Pull out the first pushbutton to be set, to unlock the but-
ton for station set-up, and then push button in firmly to set
and lock the button.

3. Follow the above procedure for the remaining four but-
tons.

Connect an output meter across the speaker voice coil. Set tone control to high and volume to maximum. Attenuate genera.
tor output to maintain 16 79 volts on output meter at all times to prevent overloading the receiver.

iTEP
GENERATOR
CONNECTION

GENERATOR
FREQUENCY

(400 cycle mod) TUNER SET TO ADJUST

-

REMARKS
w

F ALIGNMENT
I.

1F ALIGNMENT

6BE6 grid (pin 7)
through .1 mf ca-
pacitor I. chassis

recept through
dummy (see Fig.)

455 Kc

1610 Kc

Hi end stop

Hi end stop

I. 2, 3 to 4

5, 6 & 7

Peak for maximum

Peak for maximum

NOTE: Do not perform steps 3, 4, 5 de 6 unless tuner has been tampered with or components have been replaced. Remove
escutcheon to expose core screws. Before proceeding with step 3, back tuning cores I" out of coils to eliminate
their effect on trimmer adjustments.

3.

4.

5.

6.

Ant recept through
dummy (see Fig.)

1610 Kc

1180 Kc

1610 Kc

Hi end stop

19/64" from hi
end stop

Hi end stop

5, 6& 7

8. 9 It 10

5, 6&7

Peak for maximum

Peak for maximum using alignment
tool, Motorola Part No. 66A76278

Peak for maximum
Repeat steps 4 and until no further increase, then cement tuning cores in place.

7 I

around 1400 Kc
Weak station

7

An Editorial Service of CALDWELL-CLEMENTS,

With radio installed in car and an-
tenna fully extended, peak antenna
trimmer for maximum.

480 Lexington Avenue, New York 17, N. Y.
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MOTOROLA
Transistor Portable
Radio Chassis HS -483

Chassis FIE -483: Model 56T1

GENERAL INFORMATION
TYPE - Pocket type portable sunset...Mr.*. radio using 

plated circuit cha.i. and five tranalstor. An earphone
socket S. provided on rear of radio; insertion a earphone
automatically disconnects epee., A IS ohm earphone
for U.S. radio (Motorola Part No. D -I96) is available
through Motorola Distribute..

POWER SUPPLY - Operate from one of the following or
toequival.t 9 -volt self-contained betteriei
to- Standard Type - E dy 216. Bargees LUC, General 179
at Mercury Typo - Mallory TRIs6R. E dy EI46

cs
TRANSISTOR COMPLEMENT

Typo 810 used In roe set, ail  replacing ue 2,1172.
 Some eels 2 of '6, 214146 t ansistors; others al2

ROM PC MUM

"" ,,,,, I

tar-Cer a ttMgg

0115511 ISIS 10.15 01115
SCKII

2N147 as let IF amp and  214145 as the 2nd IF amp,
When replacing. use the *Arne type transistor that the
met originally used.

.5 Type 550 lead is eeme sets; 'when replacing use R35.
TUNING RANGE - SIO to 1620 Ito IF - 435 Kc

SERVICE NOTES

CIRCUIT DESCRIPTION

1. The circuit of this ch..1 is conventional - ther are
no built-in reilistors o cepecitors. Leads are plated on
both sides a the chassis base. thereby replacing the usual
connecting wires and making wring more uniform.

Z. The metal plating ..tends through all the hole. on the
chassis. connecting circuits on the !rout with those on therr.
5. Reference to the schematic diagram and lx chneata 411

permit the circuit to be traced easily.

SAFETY PRECAUTIONS

I. Do not servic the chassis on  metal plata beasue of
the poseibillty a short elrcull.
2. Do not abort acrose the base and connector electrodes
of the transistor,. while the radio Is operating. Doing thl
may cause permanent damage to the transistor.

COMPONENT REPLACEMENT

I. WHEN REMOVING DEFECTIVE COMPONENTS USE
ONLY A SMALL SOLDERING IRON (60 WATTS OR LESS)
TO AVOID DAMAGE TO THE PLATED WIRING. DO NOT
USE A SOLDERING GUN. WARNING: THE PLATED LEADS
ARE VERY THIN AND EXCESSIVE HEAT WILL BURN OR
LOOSEN THEM FROM THE BASE MATERIAL.

2. Plated connectional or leads, II damaged, may be r -
pieced with a jumper or regular hookup wire.

(Continued on reverse side)

NOTES:

Capacitors - Decimal values in MF, all others
- in MMF unless otherwise specified.
Voltages - Measured from point Indicated to braided lead
(ground) with a VTVM. No signal Input, vol. at max.
Tuning range - 530 to 1620 Kc.
IF - 455 Kc.
Use either a pair of 2N146's for the 1st and 2nd
IF amplifiers or a 2N147 for the 1st IF AMP and a
2N145 for the 2nd IF AMP. Use no other combinations.

Resistances measured with transistor out
of associated circuit.

Technician

CIRCUIT
DIGEST



 '
MOTOROLA
Transistor Portable
Radio Chassis HS -483

CIRCUIT DIGEST

3. It is recorornended that multiple lug components be ra-
ved by Immerging all the logs simultaneously into ,con-

trolled temperature pot, Motorola Part No. 66T632703.
The component may then be lilted off the Ousels easily.
wsoldering pot to not available, heat each lug individually
ith a small soldering iron and shake or brash off as much

solder as possible. Then, by alternately heating and loosen-
ing each lug, the entire component will be freed.

4. Re aaaaaa  or capacitors may be replaced by unsoldering
one end at  time. CAUTION: Clean all the solder from
the holes before installing  new component. Do not let the
'older run onto an adjacent lead. as a short circuit will be
created.

5. Volume control replacement - remove the defective vol-
ume control by dipping the control and shah Into  controlled
temperatur soldering pot and lilting the volume control off
the chaeis. Clean all the solder from the connecting holes
with a small brush. Solder new control In play with a
email soldering iron; DO NOT DIP THE NEW CONTROL
INTOA SOLDERING POT BECAUSE THE CONTROL SHAFT
WILL BE DAMAGED BY SOLDER.

CHASSIS REMOVAL

I. Pull the volume control knob from front of radio.

2. Remove Vying knob retaining .crew from the tuning
knob end remove the timing knob (see cover photo).

3. Remove chassis mounting screw from wider tuning lcnob
(see cover photo).

4. Open rear cover and unsolder grounding braid from top
of 1st IF transformer and capacitor CU. Care should be
taken so that the IF can is not overheated, otherwise dam-
age to the IF former will result.

S. Turn handle perpendicular to the plated chassis.

6. Grasp handle neer one of its two mounting bushings and
pull out from side of cabinet until the round portion of the
mounting bushing clears hole to side of cabinet, then lilt
thu side of handle and chaisiii slightly out of cabinet. Per-
form the same procedure on the other mounting bustling,
then lift handle, chassis and speaker plate out of cabinet.

7. The plated chassis le separated from the speaker mount-
ing plate as followe: Loosen the gang mounting screws and
with  small soldering iron (60 watts or leis)**parate gang
oscillator stator terminal from plated chasm. Then un-
solder, one at  time, the three chassis mounting support
16gs. USE ONLY A SMALL SOLDERING IRON - 60 WATTS
OR LESS. Discoect speaker, earphone jack and antenna
leads a. required.nn

HANDLE REPLACEMENT

I. Remove chaeis and speaker mouating plate from cabi-
net as dacritiod under CHASSIS REMOVAL.

2. Unsolder antenna leads from chassis.

3. Turn handle perpendicular to diesel. and slide out Of
handle clips:

CABINET CLEANING

The bright metal portions of the cabinet are protected
by  clear vinyl plastic coating. The metal portioru of lb.
cabinet should be cleaned with a .oft. dry cloth only; do not
use any polishes. The plastic handle should be cleaned only
with . quality Plaelic Wall Tile CI .

TRANSISTOR REPLACEMENT

When replacing  transistor. the heat must be carried
away from Oa transistor to prevent heat damage to the
transistor.

1. Grasp tramsietor leads with  pair of long -nose pliers
to dissipete the heat, and dip into controlled temperature
eoldering pot.

2. Lift aaaaa foto, off of the chaesti with the pliers.

Y3
354

PRI AMP

240
R35

DET-AYE-Al

22e T3e
E11415 or 2111413 Or
=147 91145
1ST IF A= RD IF AID

ALIGNMENT
Connect an output meter across the green black leads of the earphone jack (speaker voice coil). Set volume to maximum.
Attenuate eignel g for output to maintain .25 volts on output meter at all time to prevent overloading. Radio should be
aligned whale chassis is in cabinet. To adjust gang trimmer*, construct and use wire tool shown below.

STEP
GENERATOR
CONNECTION

GENERATOR
FREQUENCY

(400 cycle mod)
GANG

SETTING ADJUST REMARKS

IF ALIGNMENT
I.

KE ALIGNMENT

1.

AtZtu"rrri'f'coaftirc int!,
& ground braid

I

Radiation loop*

Radiation loop*

455 Kc

1620 Kc

1400 Kc

Fully open

Fully open

Tune for max

I, Z and 1

5

Adjust for maximum.

Adjust for maximum.

Adjust for maximum.

NOTE: Do not perform the following steps unless th oscillator core hes been tampered with or associated components have
been replaced. BEFORE PROCEEDING SET OSCILLATOR TRIMMER 1/4 TURN FROM ITS TIGHT POSITION.

5.

Radiation loopy I 530 Kc Fully closed 6

Radiation loop* 1620 Kc Fully open 4

Adjust for maximum.

Adjust for maximum.

6. Repeat steps 4 and 5 until onollator covers requ red range; step 5 hould be last adj stment

1, I Radiation loop MO Kc Tune for max 5 Adjust for maximum.

*Connect generator output ..roes S' diameter, 5 turn loop and couple inductively to r th loop. Keep loops at least 12"
apart.

2ND If
155 KC

3RD If
455 KC

455
1ST I Kf

C

SIC CORE
C

OIC TRIM
1620 KC

ANT TRIM
1400 KC

GANG =INN= ADHPLITIONT
TOOL DETAIL

"...Am, -elm...Re,-

GROUND BRAID

ADJUSTIIINTS LOCATIONS

R10

C11

RI4

INITTIE AMIE
COLLECTOR

causcricon

eft* TRANSISTOR COUPLZIONT aaaaa GENERAL INPOLIATION

TRANSISTOR REPLACEMENT

3. Clean all the solder from the connecting boles.

4. Place new transistor into the connecting hole.

5, Grasp translator leadwith long -nose pliers to diseipate
the heat, and solder the transistor to its connecting holes.

When replacing  translator. be sure it fs wired into the
chassis as shown in the illuetration. The collector lead i
enlaced from emitter and base leads, thus serving to Iden-
tify leads. See illustration.

C4 R2 C3 l2 CS vie \1/4c2 RI

'See TRANSISTOR COMPLEMENT under GENERAL INFORMATION

C 6 E2 R15 R16

El

0

r000001

c° *--PHIN'
'r)

to

rvIlsil
"r) I%.r)f.ft) ono I V.)

low
Cj

0

CO

1/4,

11

JIi n 1,4.1

A s[ -

i ocip 0-0-(1J
-- .....;.. 0000,
vl 1 N

11-
,s,

Sc

K
O

lkj

O
K
K
OM1/4)

F

V I

. I

O
O

T

Socket voltages measured as follows:

1. Line voltage, 117 volts AC.

2. Volume control at maximum.

Qc

ku

K

Lu

Cti5

O

3. VTVM between socket terminal and B minus
bus.

4. Only DC voltages measured. Allow wy. tol-
erance.

We*

hi

N

N

PACKARD BELL
Table Model Radio
Model 5R1

Table Mudei Radio Model SRI

SPEAKER DATA:
Type, permanent magnet dynamic
Cone diameter, 4 in.
Voice coil impedance, 3.2 ohms at 400 cycles
Magnet Toting, 0.60 or. Alnico V

SPECIAL SERVICING INFORMATION:
DC RESISTANCE MEASUREMENTS:

I it I -F Calk
Primary, 12 ohms
Secondary, 13 ohms

2nd I -F- Coll:
Primary, 13 ohms
Secondary, 13 ohms

Oscillator Coil:
Primary, 1 ohm
Secondary, 5.5 ohms

Loop Antenna:
Resistance, 1 ohm

OSCILLATOR CATHODE VOLTAGES:
(Measured using AC vacuum tube voltmeter with an
input impedance of more than 10 megohms. line
voltage 117 volts AC./

1500 Kc. 2.6 volts AC Irms)
1000 Kc. 2.3 volts AC

750 Kc. 2.1 volts
540 Kc. 2.0 volts

ALIGNMENT PROCEDURE:
The alignment of the set is accomplished by following

the steps in the chore below. Connect output meter to
speaker voice coil. Use isolation transformer, if available,
for shock protection.

Each adjustment should be made using o minimum in-
put signal. Connect test oscillator through a .01 mid
capacitor to the point indicated below. Ground lead of
oscillator is connected to B minus bus.

s". ggiELO:`
rear ..010 Dil01.01.101 011.117no rseourncv "."'s

1. Pin 1, V-1 455 Kc. 540 Kc. 5.1, 5-2, 5-3,
11211E61 8 5.4 for MAX.

2. Antenna Clip 1620 Kc. 1620 Kc. S-5 for MAX.

3. Antenna Clip 1500 Kc. Tun* to S-6 foe MAX.
Osc. Signal

'o3

5-6

5-5

CIRCUIT
DIGESTAn Editorial Service of CALDWELL.CLEMENTS, 480 Lexington Avenue, New York 17, N. Y.  PLaza 9-7880
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tubing used was 13/4 in. The accom-
y i

dering

Heat for Intermittents
When heat is applied to a chassis,

as with a lamp, to make an intermit-
tent component break down, there
is always the danger of damaging
other parts. However, there is a way
to concentrate heat on individual
suspected components.

We took a burned out tip from a
soldering gun and spot welded to it
a half shell made from a length of
3A -in. copper tubing. The length of

g figure shows the completed
th the tip replaced in the sol-

gun. Different sizes and
lengths of tubing can be made up on
different tips, as required.

When using this device to concen-
trate heat on a suspected component,
note that even a good part will break
down if heat is applied too long.
Only a few seconds are necessary if
the component is intermittent to
start out with.-Joseph F. Valenti,
Bronx, N.Y.

Screw Replacement Trick
Replacing screws in hard -to -reach

places on the chassis usually takes
a great deal of time and patience.
One way to save on both is simply to
scrape a little wax from a paper
condenser in the set itself. The wax
is pushed into the slot of the screw,
and the screwdriver is then inserted
in the slot. This fastens the driver
and the screw to each other very
well, and makes it simple to guide
the screw into its proper place with-
out losing it.

A similar trick works just as well

on a hex -head screw as it does on
slotted -head screws. Put a little wax
along the outer edge of the head be-
fore slipping it into a spin wrench.
The screw, which is now prevented
from dropping out of the wrench, is
easily maneuvered into its hole.-
Richard Nowak, Maumee, Ohio.

Soldering to Lugs
We all have trouble, at one time

or another, in trying to solder a new
wire to the hole in a soldering lug,
or in trying to replace wires or leads
in such a soldering lug, where there
are already several wires using the
same terminal point. This difficulty
can be overcome by the use of an
ice -pick. The pick is shoved through
the hole in the lug or terminal while
the heat of the soldering iron is be-
ing applied, and it is kept in position
as the tie point is permitted to cool.
After the terminal has cooled, the
pick is withdrawn. This leaves a
convenient round hole of good size,
large enough to feed a couple more
wires through.-George E. Mancini,
Methuen, Massachusetts.

TABLE OF REPLACABLE PARTS
To be assured of genuine Packard -Bell replacement

ports, order by the Packard -Bell part number from your
nearest Packard -Bell Service Division. Main office 1101
So. Hope St., Los Angeles 15. Over thirty branches in
principal western cities. Consult your telephone directory.

CAPACITORS INDUCTANCES
Notes: Tubular paper capacitors have molded case; tol- L-1 Loop Antenna 29331

erances are RETMA standard. L-2 Oscillator Coil 29229A
Ceramic capacitors have a 20% tolerance. L-3 First I -F Coil 29077

REFERENCE PACKARD-BELL
L-4 Second I -F Coll 29078

SYMBOL DESCRIPTION PART NUMBER
C-1 (A 8.131/ Variable, 2 gang TRANSFORMER

C-2 (A & B) with trimmers 23528D T-1 Output, 2500 to 3.2 ohms 89417A
C-3 Paper, .047 mfd 200 volt 23705
C-4 Ceramic, 47 mmf 350 volt 23912 RESISTORS

C-5 Paper, .15 mfd 200 volt 23708 Rating 1/2 watt except as noted.
C-6 Ceramic, 220 mmf, 350 volt 23915 R-1 Composition, 22,000 ohms, 20% 73141
C-7 Ceramic, 5000 mmf disc 23931 R-2 Composition, 220 ohms, 10% 73017
C-8 Ceramic, 470 mmf 350 volt 23916 R-3 Composition, 2.2 megohms, 20% 73165
C-9 Ceramic, 10,000 mmf disc 23939 R-4 Variable, 500,000 ohms w/switch 25027
C-10 Same as C-9 R-5 Composition, 4.7 megohms, 20% 73169
C-11 Same as C-3 R-6 Composition, 220,000 ohms, 20% 73153
C-12 (A & 8) Electrolytic, 40-20 mfd R-7 Composition, 470,000 ohms, 20% 73157

150 volt 24090 R-8 Composition, 150 ohms, 20% 73115
R-9 Composition, 68 ohms, 20% 73111
R-10 Composition, 1000 ohms,

1 watt, 20% 73325

PACKARD BELL MISCELLANEOUS PARTS
Table Model Radio
Model 5RI Cabinet, specify color 21131A

Cord, AC power, 6 ft. 32011
Dial 38150

CIRCUIT DIGEST Knob, Volume (specify color) 52083
Knob, Tuning (specify color) 52082
Socket, Miniature 7 -pin 79126
Speaker, 4 inch 83014

NOTE. UNLESS OTHERWISE SnOWN,RESiSTOR VALUES An IN
OHMS AND ARC 1/3 WATT

CAPACITOR VALUES ARE IN GALROFARADS UNLESS OTMER
OTHERWISE SHOWN

Gy

DC VOLTAGE HEADINGS TAKEN UNDER NO SIGNAL CONDITIONS
WITH BATTERY VOLTAGE - RODE VOLTAGES AT TRANSISTOR
SOCKETS SILL YAW, SLIGHTLY WITH TRANSISTOR CHAMGE4

Use Only ATOM
RTI RT 3

C K- 760 CK-760
CONVERTER Sr$ IT AMP

OV

oFPTAR.

00

R.

3.011v

RT 
CK-760
250 IF AMP

TECHNICIAN
CIRCUIT DIGESTS

RTS
CK-760
DE T (Craw

RCA
CK-722
AUDIO AMP

07V

C22
.007

-
RU

CMK
° O

7UTP22
UT

ITC

TRANSISTOR

REDTDOT

EMITTER

BASE
COLLECTOR

NOTE: Bottom end of rasislor R19 .3.A.1.1 I.. ronneded to ionctura of R20 and C20.

SCHEMATIC DIAGRAM

ALIGNMENT PROCEDURE

SIGNAL GENERATOR
OUTPUT
METER

GANGED
CAPACITY

ADJUST TOR
MAXIMUM OUTPUT

IN METER.
FINOUENCY COUPLING

CAPACITY
CONNECTION

TO RADIO
GROUND

SIDE

I.F. 455KC .5MF. to Base
of RT1

To
Chassis

Connected
in place
of speaker

Top cores of
T3, 12 & TI

Repeat above step two or three times for best results,
keeping generator output in all cases as low as possible
as to prevent overloading of audio.

Osc. 1620KC .5MF. To base
of RT1

To
Chassis

Connected
in place
of speaker

Open Gang
(Fully clockwise)

Adjust C 2B

Caution: Too high an input from signal generator may cause
setting of trimmer on a sp./Pious response.

Ant. 1400KC. Connect 3 turn loop to generator and
place near loop on receiver.

Connected
in place
of speaker

Ganged
Condenser
should be
rocked.

Adjust C 1B

Check for alignment and dial calibration at 1000 KC and 600KC.

TRANSISTOR REPLACEMENT

If a Transistor is suspected of being defective, substitu-
tion will be the only reliable check. When inserting a
Transistor in its socket, tha Red Dot on the Transistor must
line up with the dimple on the socket. Do not rearrange
placement of Transistors; under certain circumstances, es-
pecially in the RF section, slight realignment may be

required when a Transistor substitution is made. If a com-
ponent is replaced which must be soldered to the transis-
tor socket, remove the Transistor from its socket before
soldering. Excessive heat moy damage the Transistor.
When checking receiver with an ohmmeter remove all
transistors for accurate readings.

RT2

CK-760
OSCILLATOR

RTI

CK- 760
CONVERTER

RT4 RT5
C K- 760 CK-760

2ND IF AMP DETECTOR

REPLACE ONLY WITH I .2VOLT FLASHLIGHT BATTERIES
OR MERCURIC OXIDE BATTERIES FOR LONGER LIFE.

TRANSISTOR LOCATION

RT6

CK-722
AUDIO
AMP

OWG. NO. 1224

ON 0.

1141"1141
- 'OUR 0/2 VOLT

IIATTEMES :N
SERIES

API Rae

NOTES: 1. Turn Volume Control off. (Full counter -clockwise)
2. Use output meter with 15 ohms impedance
3. Insert four size "D" cells in proper positions.

(Positive side towards top of chassis)
4. Turn Volume Control on. (Full clockwise position)
5. Signal generator output at 100 microvolts, 30%

modulation at 400 cycles.
6. Both knobs must be in place.

CIA
CIB

C2
C28

BATTERY REPLACEMENT
Since the receiver is small and compact, four batteries
supply all the required power. When replacement is

necessary, replace with type "0", 1 Vs volt, flashlight
batteries, the same as used in any ordinary flashlight or
for longer battery life, the mercuric oxide type batteries
con be used. Remove back cover and replace all four
old batteries by pulling straight out and insert new bat-
teries with positive terminal I+) up as indicated in the
accompanying diagram.

Approximately 500 hours performance can be experi.
enced with ordinary flashlight batteries corresponding to
approximately 2500 hours on mercuric oxide batteries.
Battery replacements should be performed when the
sound output is noticed to be muffled or distorted with
a decrease in total output.

It is suggested that all four batteries be replaced at the
same time.

Chassis 8RT1t Models 8TP1,
8TP2, 8TP3, 8TPh

RAYTHEON
Transistorized Port-
able Radio Chassis
8 RT I

Technician

CIRCUIT DIGEST

CALDWELL-CLEMENTS COMPANY, 480 Lexington Avenue, New York 17, N. Y.
CALDWELL-CLEMENTS,
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TECHNICIAN
CIRCUIT DIGEST

R T I

2NII2
OR CK780

CONVERTER

/RI C3
560 015W

CIA

TUNING

CEA C/E1

IF COIL
3

C.Or e S 4

s T2

5

2

RT3

2NII2
anCK760

1 F AMP

R6
10 00

R7
3900

C9

7
!MEI

6
41104e

T CIO ± 2I P

0C471/F= 270 4700 wa. 2700

=F-

nrs

2N11I
. CK759

OSCILLATOR

4 0511

.0i1122 BLUE
WHITE

Ref

126s525
3300 2700

I N295
on Cr706A

CIS L2
DETECTOR

22
CI4
390

RI6
470

514
4TK

RI7
4300

T4

RAYTHEON
Transistor Portable Radio
Chassis 7RT4

TECHNICIAN
CIRCUIT DIGEST

Chassis 7RT4: Model T-2500

RI9
VOLUME

ION

C2I
2MF
6V

RT4
gpti,1

OR C K 72 I
1ST AUDIO AMP

15

-4 6V

C19 R20 -2.14
MF 5300

7.
+ C20

50MF
-÷-EV

ROD j C22
690 50MF +

6V

R2
750

Tsa,

RED

T

2 trlil
OR CK72I

2ND AUDIO AMP

 eV

95V

504 C23
690 30111+

6V

R23
2200

2N131 osCK72I
AUDIO OUTPUT

RT6 ma RT7 - OWE

-MY 13

-.18V LI

TT

II

I SPEAKERS
27 BROWS

R RIO
100 1500 1500

RID
3900

EMITTER EMITTER

^-BASE
BASE

RED oCI;A COLLECTOR [ i COLLECTOR

AUDIO TRANSISTOR RP TRANSISTOR
TYPE CK-721 TYPE CK-759 DICK 700

2N 131 ZNIII 2JUI2

NOTE

-6V

ON -OFF130 gni - SWITCH
5.6

61( ION VOLUME CONTI 6 VOLT PACK

UNLESS o EEEEE ISE MOWN, RESIST.. VALUES ME IN MM
AND UI WATT.

CAPACITOR VALUES ME IN MICRO-micROFARADS UNLESS
OTHERWISE Seam

DC VOLTAGE READINGS TAKEN WITH VTV11,110 SPINAL
INPUT AND BATTERY VOLTAGE -vOc vOLTAIES WILL VARY
WITH SRA...Toll CHANGES.

NOTE: Oscillator coil connections I and 2 are reversed. SCHEMATIC DIAGRAM

R TI

Q2N1I2 or.K76Q
CONVER 1ER

RT3
2N112or

CitS7At0R T2

2N11 I
CK759 or

OSCILLATOR

2RTNI431

CK721or
1ST AUDIO AMP

Transistor Location

Technician

CIRCUIT
DIGEST

RT 5
2N13Ior
CK 721

1ST AUDIO AMP

ALIGNMENT PROCEDURE

NOTES: 1. Turn Volume Control off. (Full counterclockwise).

2. Use output meter with 15 ohms impedance.

3. Insert 6 volt battery pack or four sire "D" cells in
proper position.

4. Turn Volume Control on. (Full clockwise position).

5. Signal generator output at 100 microvolts, 30%4

modulation at 400 cycles.

6. Both knobs must be in place.

SIGNAL GeNSILizill_.,
GROUND
SIDE

OUTPT
METER

CAPACITY
GANGED

ADJUST FOR
MAXIMUM OUTPUT

IN METERFREQUENCY COUPLING CONNECTIONhi &SIN

1.E.455 KC. .5 MF.
To Base
of RT1 To Chassis

Connected in
piano of Speaker - Top cores of

T3, LI 81 L2

Repeat above step two or three times for best results, keeping generator
output in all cases as low at possible to prevent overloading of audio.

°WI 1620 KC. .5 MF. t
To Base
of RT1

,
Chassis

uti

Connected in
pls. of Speaker

Open Gang
(Fully clockwise) Adjust C25

CAUTION: Too high an input from ignal generator may cause selling
of trimmer on a spurious response.

ANT. 1400 KC.
Connect 3 turn loop to generator rind

place near Tl,
Connected in

place of Speaker

Ganged
Condenser should

be rocked.
Adjust C1B

Check for alignment and dial calibration at 1000 KC. and 600 KC.

An Editorial Service of CALDWELL-CLEMENTS, 480 Lexington Avenue, New York 17, N. Y.
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2

0.1

RI
470

CIA

74

C3
03

1500

2

SiCherMaiii Diagram
01 02 03

235 234 234
1ST. I -F T3 21101-Fr 10

33V fie

75

TAn45

E

)I2L.sx
C50.1 PI

FERRITE E__
LOOP ANTI

4

,,-Lm o L X111 1

ANTENNA ASSEMBLY

C6 e7
0 4 560

1

R6
RS 77C0=

221

13n
ma: C Qtv

C9 222,22
1:(12

T4

la

CII

RIO
I° Insol

CIO
0.1

IF57/ 2200=

RII

470

-1

,042
DETECTOR

C12 R13
.OS 2000

VOL.
CONT.

Ca
I25MF

OS 2

4

On. COIL
TI

TYPES
234 8 235

DESCRIPTION

The "Translator Six" in as its name implies, a radio re-
ceiver using six transistors instead of vacuum tuber A.
superheterodyne circuit is used comisting of: converter,
two gages of i-f amplification, crystal diode detector, audio
driver and push-pull clam -B output. A 21/4" weaker is used
for normal listening: a jack for earphone connection is pro-
vided when use is dmired without disturbing nearby
persons.

A printed CirCuit type of chassis Is used to obtain light
weight and compact non The complete receiver including
batteries weighs approximately one pound and is designed
to be carried in a coat pocket. The cam is two-tone alumi-
num and gray, and is made of non -breakable -impala-

Power is obtained from a 9 -volt battery having a lie
expectancy of 75 hour. The volume control circuit is de.
signed to provide a high minimum volume level and thus
minimise possibility of the set being turned on when not
in use.

SERVICE HINTS

Extreme care Should be used to avoid accidental short-
ing of transistor elements to circuit ground. This is es-
pecially true of the output transistors: if the unction Ol
1-17-R19 should be accidentally grounded for a few

daconds. the output transistors would b permanently
maged.
It is possible to damage a transistor when testing cir

cuit continuity. Since a transistor needs only low voltag
applied to its terminal for conduction. testing continuity
of a circuit which includes a transistor can result in mis-
leading continuity indications. To avoid transistor damage
and misleading continuity indications. remove the tran-
sistor horn its mcket before making continuity tests of
its circuit.

I. The tint thing to check when the receiver is inopera-
tive, a the battery. With the receiver turned on. a new
battery should show 9 volts although the receiver can
be expected to operate on- any battery which checks
between 6 volts and 9 volts.

LATTE.

RIS
POLLAK

CONTROL

TI
OIL COIL

013

CONVEMEN

CS

C5

02
S34

1ST.

RS

117

04
2NiCS

A-ir AYP

RI2
4700

COLOR
CODING

2 TERMINAL CONNECTIONS

6 r e
5 FOR T2, T3 8 14

r r 3

6 C

III II

TRANSISTOR SOCKET CONNECTIONS

RCA VICTOR
Transistor Portable Radio
Chassis RC -1159

Chassis RC -1159' Model 7 -BT -9J

05
211109
OUTPUT

TI tat
C13

DRIVER

* 4309
101AF 444.

.
LUAI

;r7.1

rev
005 d

391' T
-4-

=14

C15
45MF

04
2N I 0 9
F AMP.

RIG
1000 RZO

e --.IMP- 390

±C14
T 25MF

IAA
RIO
100

rev

06
2N109
OUTPUT

NOTE.
IN EARLY PRODUCTION R20 IS
OMITTED I RIS HAD NORMAL
VALUE OF ISO OHMS

Te
OUTPUT

OLU. Boll
TOTAL

CIE
.02

RED

VOLTAGES MEASURED Win. -VOLTOMMST"
SHOULD HOLD WITHIN 220% MTN NEW BATTERY.
101000. ALL RESISTANCE VALUES IN OHMS.
ALL CAPACITANCE VALUES LESS THAN 1.0 IN IF AND
1.0 8 ABOVE IN MOM EXCEPT THOSE INDICATED.

TYPE
2N109

2. To check for a circuit defect which would cause exces-
sive battery drain, an overall current measurement and
supplementary voltage memurements should be made.
For reason. explained below, continuity measurements
can be misleading.

3. Signal tracing by injection of a signal from a signal
generator is done on transistor radios in exactly the
same manner a. has been done for many year. with
the conventional vacuum tube radios. The signal gen-
motor should be connected (as in past practice) in
series with a capacitor to avoid shorting out bias vol-
tages. With the transistors used in this receiver, the
BASE is the signal input terminal (corresponding to sig-
nal grid of tubes), the COLLECTOR is the signal output
terminal (corresponding to plate of tubes), and the
EMITTER is the common terminal (correponding to
cathode of tube.).

4. The "Class B" output used in this receiver is a system
which, although not new, has been seldom used in
home radios for the past al years. It should be
noted that in -Clam B" output the battery current in.
creases noticeably with increased signal input.

S. The polarity of the AVC voltage measured at the vol-
ume control end of CR1 will be slightly positive with
no signal input. The negative voltage developed with
signal input will not harm electrolytic capacitor C13.

6. Application of a signal from a signal generator to the
input (B) of 01 will atop oscillator action (R -F Canal
can not be injected at this point although 455 ka I -F
signal can be injected).

7 Oscillator performance can not be judged by measure-
ment of a d -c voltage developed across a reaistor.
Measurement of oscillator signal strength with an a -c
voltmeter at the input of 01 (base contact) will give
an indication of oscillator performance.

8 Voltage measurements should be made only with a
semitiv voltmeter, such as an RCA VoltOhymste.

9 Interchanging transistors in the I -F nages may nems-
!ital. realignment.

Cbaisis Wiring arid Component
View from Wiring Side

CS Ca 53 Ci rue Rill MO C13 CnI

RS Cr RI2 re cio et Cl 510 RU MCC. Cit Rif
Rs 1111

CbaisiA CPwponnzr
Vier fres
Brie! Side

03 CRI
234 isees

SIM Fr DETECTOR
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CIS

OB
SNIOS

OUTPUT -.mum

Cie

06
MIOS

OUTPUT

Q4
melee

wr AMP

T4TM

T3
DRIVTA

BATTERY CURRENT
NO SIGNAL - - - - 6 MA.
50 MW. OUTPUT- - 14 MA.

EILK

SPKR,

CONNECTOR
FOR EARPHONE

SI
ON VOL.

CONTROL

<"-cf-i

VS300 yv
BATT.

10. A traneistor should always be remcned from il nickel
before using a soldering iron on socket terminals.

ALIGNMENT PROCEDURE
Output Meter Alignment -If this method is used, con-

nect the meter acmes the voice coil and turn the receiver
volume control to maximum.

Test Oscillator -For all alignment operations, connect the
low side of the test oscillator to the -common negative"
wiring and keep the oscillator output as low as possible
to avoid AVC action.

Step
Connect High

Side of Sig.
Gen. to -

Sig.
Can

Output

Dial

Point.'Setting
Adjust for

.

Mcce Output

1

#2 terminal
of ant.

assembly LI
455 kc

Ouiet
P°Intnear

1600 kc

14 3rd I -F
13 2nd I -F
T2 1st I -F

2 Roma Step 1

3 Short1400wire 1400 kc
kr trimmer'

placed near
antenna for

rock gang CI -B lose.)

4 600 he 600 kc
rock gang

Ti
me. coil

radiated signal

5

:

Repeat Steps 3 and 4

 Oecillator trimmer is located on bottom of gang.

The assembly rep r red above Is viewed free the wiring aids
el the board.

The printed witins. en the near mid* el Ike beard, Is p noted

IAe
,,,,,,,,,,,,,,,,, superimposed on W

rrr
e component layout el

RIG NM CIT R3 CA 1116

OUTPUT
TRAMS

CII

sTl.
134 Qs C111

214100 ENIO INAS!
OUTPUT OUTPUT DETECTOR

EARPHONE CONNECTION
Only a low impedance earphone
(under 200 oh should been -
Boded into the earphone lack.
RCA accessory earphone Num-
ber R14-2133 in recommended.

 480 Lexington Avenue, New York 17, N. Y.
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TRUETONE
Table AM Radio
Models D2684A, 02685A

R-3

FERRITE 2.2 MEG

ANTENNA 270

PART NO.
132- 27 /

C-7

C-2

228

GIMMICK

C4

IC -10

105

136-106

F 456K0
128E6 PT NO.130-114

T -I

3 fJi
6

A V C

L 44 2
7

J

NOTES :

105-125 VOLTS
AC -DC

128A6

R-7
220 OHM

R-8
22 MEG

nnos.A.

C -I2

74010V

13- CHASSIS

K-1000 OHMS
M- MEGOHMS
ALL VALUES OF "C" ARE IN
MICROFARADS UNLESS OTHERWISE NOTED

ir DENOTES -
DENOTES CHASSIS GROUND

RETMA SOURCE NO. 786 riGRC

v3

I2AT6
71

6 8MEG

270 lC-II C-5
MMF

R-5 002
5004 VOLUME

CONTROL
PART NO.120-123

COUPLATE PC -71
005 12

25°K .1 250
MMF

5005 OUTPUT TRANSFORMER
PART NG

7 C-6 -1- 11p1138-110

6
01 M

400V

/4701
<

TTOTALL

-.

;150
7, OHM

R-4

85V DC

AC
OUTLET

ic
05

(5
35W4

R-6
1500 OHM

tF9A 1W
30 MFD

120 DC

4" PM
SPEAKER

0

* C-98
.-r- 50MFJ

0 0 a 0
S 3

87VAC 37VAC 25VAC 12VAC

CHASSIS 555

SCHEMATIC MODELS 1,3-.3685.4

DRAWN BY K. l'nfCK SY C

AlE 3-23.55

PRELIMINARY ALIGNMENT PROCEDURE

Output meter connection Across 3.2 ohm speaker coil
Output meter reading to indicate 0.05 watt across speaker voice coil 0.4 volt
Generator Modulation
Position of volumecontrol30%. 400 cycles

maximum (fully clockwise)
Position of pointer with Rotor full open (Plates out of mesh)

POSITION OF
VARIABLE

SIGNAL GENERATOR

DUMMY CONECTION

FREQUENCY ANTENNA TO RECEIVER
GND.

CONN.

TRIMMER

ADJUSTMENTS

(in order shown)

IF
ROTOR FULL OPEN

(Plates out of mesh)

ROTOR FULL OPEN
(Plates out of mesh)

RF 1500 kc.

600 kc.

455 kc.

1650 kc.

1500 kc.

600

.05mfd.
Stator of RF
section of var.
condenser

Stator of RF
section of var.
condenser

Fashion loop of
several turns of
wire and radio
sig. into loop of
receiver adj. for
max. output.

B-
Top and Bottom
Slugs of IF Cans
Ti T2 T3 and T4

B -
Oscillator Trimmer
C4

RF Trimmer
Cl

Check Point

Align for maximum output. Reduce input as needed to
keep output near 0.4 volts.

The alignment procedure should be done in the order
given for greatest accuracy.

Always keep the output from the generator at its
lowest possible value.

Use isolation transformer, if available, if not use .1
MFD in series with B -and low side of signal generator.
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UNITED MOTORS
SERVICE Div GMC

Auto Radio

CIRCUIT DIGEST

Switch
and Volume

Control

Station
Selector
Button

Sensitivity
Control

Sensitivity
Control

GENERAL
MOUNTING -1955 Cadillac 75 Series Cars.
TUBES-Seven, Plus Rectifier and Trigger.
SPEAKER -6" x 9" Elliptical, Permanent Mae -

net, Front - 6" x 9" Elliptical, Permanent
Magnet, Rear.

Off -On
Volume
Control

"A"
Lead

Station
Selector Bar

Tab
Access
Door

MODEL 7265855

Tone
Control

Favorite
Station
Buttons

Fader Control

Speaker

TUNING-Electronic, Push Button.-Series F -L
ANTENNA TRIMMER COMPENSATION -

0.000060 - 0.000085 Mfd.
TUNING RANGE -540 - 1600 KC.

FUNCTIONAL OPERATION
The Cadillac remote control signal seeker type radio has all the controls of the Cadillac Model 7265825 Radio for front
seat operation and in addition has a control head mounted in the rear seat arm rest for rear seat operation. This re-
mote control head has a switch, volume control, and station selector button.
After the rear seat control switch is turned on, only the rear controls operate the radio. The radio cannot be operated
from the front seat again until the rear control switch is turned off. Two controls that can only be operated at the receiver
are the tone control and the antenna control.
This radio opeiates from the front instrument panel in exactly the same manner as the 7265825 Model except for a front
speaker switch on the right hand control knob. This switch is used only when the rear control is in operation, and it
gives the front seat occupants the choice of listening at a reduced volume from normal output to the stations selected
by the person operating the rear selector button or completely disconnecting the front speaker.

THEORY OF OPERATION
The energizing of relays, illustration numbers 105 and 106, is accomplished by turning the rear control switch (101C) to
the "on" position. When this switch is turned on, the "A" voltage is applied across the relays, energizing the relays and
closing the contacts to the rear controls. With the relays 105 and 106 energized, the rear seat controls are operative and
not the front seat controls.
Once these relays are energized, the "A" supply is connected to the power transformer center -tap through contacts 4-5
and 6-7 of relay 106, regardless of the position of the front switch (84C); therefore the radio cannot be turned off until
the relays are de -energized by turning off the rear switch (101C). With the relays in the de -energized position, all con-
trols are operative at the receiver, while all remote controls in the rear arm rest are inoperative.

SERVICE PARTS LIST
Illus. Service Illus. Service
No. Part No. Description No. Part No. Description

36
98
99

6592
1219865
C-151

Capacitors Miscellaneous

.5 mfd 100 V. tubular a 1219511)
.0025 mfd ± 10% 600 V. tubular
.000150 mfd ± 10% molded

Resistors

60 1119 330 ohm 1/2 W. insulated
61 1122 560 ohm 'A W. insulated
62 1129 2200 ohm 1/2 W. insulated
63 1231 470,000 ohm V..W. insulated
64 1227 220,000 ohm 1/2 W. insulated
65 1194 390 ohm 'A W. insulated

85 7264701
85A
85B

89 7262245
101 7263514

101A
101B

Miscellaneous

Control, tone, front speaker
Tone
Front speaker

Speaker, 6 x 9 elliptical rear
Control, volume, sensitivity

and switch remote unit
Volume
Sensitivity

101C
105
106
107

7263470
7263471
7259012

Switch
Relay, 3 section
Relay, 4 section
Switch, station selector

Mechanical Parts

7264771 Cable, rear seat
108 1219679 Plug and shell package
109 1219682 Plug and shell package
110 1459670 Escutcheon, sensitivity control
130 1459673 Knob, sensitivity control
131 1459925 Knob, control
132 1219686 Socket package, light
133 7259943 Socket, cable
134 7259944 Socket, cable
135 1219687 Station selector button package

Push button assembly
135A 7259125 Retaining ring

Washer
Felt washer
"C" washer

f Part number printed on original part.
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ALIGNMENT
While making the following adjustments, keep the volume control set foi maximum output and
signal generator output attenuated to avoid AV(: action.

Chap
Connect Signal

Generator

Signal
Generator
Frequency

Radio
Dial Adjust for Maximum Output --,

I Stator of R -F tuning cape-
citor (A), through a .01 mfd.
capacitor

455 kc. Minimum
capacity

Top and bottom slugs in 2nd and
1st I -F trans. in ceder given

2 Radiated Signal 1600 kc.
Minimum
capacity Osc. trimmer (D)

3 Radiated Signal 1400 kc. 1400 kc. Ant. trimmer (C)

It is recommended that a fiber al gning tool that snugly fits the slot in the powdered iron core be
used to prevent chipping of the slot. (See Fig. 3)

SVII Off ON

II  ATT.
CONTACT  Call(

Fig. 2 Bottom View of Chassis

OPENING THE BACK COVER

To open the back cover insert the edge of a

coin into the slot in the top of the cabinet, be-
hind the handle and twist the coin.

32

5
64

.035-
L

L
.080- I

4

Fig. 3 Alignment Tool

.azgzeitayaorassmo

Fig. 4 Top View of Chassis and Batteries

Chassis V-2237-2: Models
H-5111'4, H -532P4

WESTINGHOUSE
(Portable Radio)
Chassis V-2237-2

Technician

CIRCUIT DIGEST
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Figure 1 - Schematic Diagram

aUO0
DRP,ER

30

ANTENNA
Tin

T MANGc,

OSCILLATOR
TRIMMER

'Cr

EARPMONE JACK A
CAbe01014 ELEC C6

DETECTOR MO
TO ADJuSTMENT

voLuesiicetect.

2M46 -2o5 LE AMP
(24047)

FILTER
CIA

CAPACITOR

a- .-SPEANER
1PMCREI

BATTER"'
9 MXTS
POSITIVE
TERIAINIL

ASSEMBLE WITH STRAW
RELIEF 1010r AS SWAN

(i)

4") CONVERTER -25172

L

`) PRINTED BOARD

06L2 Cple COL

Te
1

S

9
S

ir
I-

r

T2 ADJUSTMENT

List I F AMP -21.4\_
12N.45) TI ADJUSTMENT

1..0:02 ANTENNA
LI

Figure 3 - Top View Parts Layout with Speaker Raised from Board

a-

0_

PEOTTVX
SCREW
CONTACT

I.F. ALIGNMENT REQUIREMENTS

1. Unsolder the three feet and voice coil connection and remove the speaker bracket from
the printed board.

2. Form a 4 or 5 turn loop of wire and connect across the signal generator output cable.

3. Signal generator capable of covering frequencies of 455 KC and the entire broadcast
band with provisions for modulation.

4. V.T.V.M. or output meter.

5. Keep the output of the signal generator low enough Just to give an Indication on the
V.T.V.M. or output meter. If the peak is broad ce double peak occurs when rocking the
I.F. slug adjustment, the signal generator output is excessive.

Either further decoupling of the generator loop or decreasing the generator output is nec-
essary.

6. Bet the volume control and tuning capacitor to maximum.

Loosely couple signal
modulated from the gen-
erator to:

Loop Ll

Generator
frequency

Connect VTVM or output
meter across the voice coil
and and adjust

455 KC T3. 72 and Ti in order In-
dicated for max. output

------
Reduce generator output if
necessary for T2 and T1
adjustments 

R.F. ALIGNMENT REQUIREMENTS

1. Speaker bracket must be soldered in place for R.F. alignment.

2. !Reps 2. 3 and 4 also apply as in the I.F. alignment.

3. Keep the output of the signal generator low enough just to give an indication
on the :V.T.V.M. or output meter.

4. Set the volume control to maximum.

Loosely couple modulated
Mine, from the generator to:

Generator
Frequency

C I
Betting

Connect VTVM or output meter
across voice coil and adjust
for max. output.

Loop L 1 1625 KC Sin. Oscillator Trim. "D"

" " 1400 KC 1400 KC Antenna Trim. "B"

Caution: Be sure during R.F. alignment that the hand or any objects on the bench do not come
in close contact with the antenna loop or detuning will occur and alignment will he
incorrect.

1/32 .033

'II is recommended Mai a fiber aligning tool.
that snugly

ve
/its doe sloe the ferrite sore be

used Sc pre nt refilling of the slot.
Alignaem Tool
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RIO

WESTINGHOUSE
Transistor Portable
Radio Chassis V-2278-1
CHASSIS V-2278-1: Models
H -587P7, H -588P7, H -589P7

0 0 MR) 00 601fo MTh 00 snoson0000006-nuato0000000000000000
L1

TO "A" 5"B"
OF C

C12

RI5

R16

5.4 V.

(R23
va035 -415

9V' 'L" -17ev.11

er.08;z7
4..

T4
310rvismor--

Figure 2 - Bottom View of Printed Board Showing Top

GENERAL INFORMATION

The Models H -587P7, H -588P7, and H -589P7
are newly designed all transistor pocket size
portable radios which will operate from a single
nine volt battery.

Transistors used in these receivers have been
carefully tested during manufacture and should
give much longer service than the conventional
electron tube.

SUGGESTED SERVICEHINTS

Before beginning service of these receivers it
may be advantageous to have on hand smaller
servicing tools, such as a small soldering iron
(35 watts or less), tweezers and a small wire
brush to clean away the excess solder.

For simple checks, such as voltages or resist-
ances the back cover of the cabinet need only be
removed by removing the screw located in the
center of the back cover.

Figure 2 can be used in locating the pin or-
ientation of the transistors and printed circuitry,
and Figure 3 for locations of the components on
top of the printed board.

The voltage measurements of an average re-
ceiver can be obtained from the schematic dia-
gram Figure 1 or printed circuit chart Figure 2
and are measured with a VTVM. All voltage read-
ings are taken with the tuning capacitor set for
maximum capacity and the volume control at min-
imum. Battery voltage .should be at nine volts.

Total battery current drain should be monitored
at all times during servicing and should be, in a
normal functioning receiver, with the above stipu-
lations, approximately 5.5 milliamperes.

If all othercircult components have been check-
ed and a faulty transistor is suspected, replace-
ment of the transistor is the :wrest check. It is
not advisable to check the transistors with an
ohmmeter as damage to then, can result. Tran-

sistors should not be soldered or unsoldered in
the circuit when voltage is applied to the circuit.

The transistors themselves are very stable and
have exceptionally long life. Too much heat ap-
plied, mechanical damage or application of im-
proper voltages are the main causes of transistor
failure. A fused transistor can be detected by its
excessive current drain and the large voltage drop
that appears across the resistor in the collector
circuit.

When removing components from the printed
board, including the transistors, care must be
taken to avoid damaging the board.

Replacement of the converter transistor may
require realignment of the oscillator and the an
Lenna loop. For complete information refer to the
RF alignment procedure.

Replacement of IF transistors usually will have
no effect on the overall alignment. In some cases
IF alignment may be affected. For proper IF align-
ment procedure refer to the section on IF align-
ment.

MATCHED PAIRS OF 2NI85
CUPPING OCCURS AT EQUAL
AMPLITUDE ABOVE AND BELOW
ZERO REFERENCE LEVEL

L2

TO "C" "D"
OF CI

v.

SW)

9V
BATT

I

Components Symbolically

The 2N185 audio output transistors are matched
pairs. Matched transistors clip the wave forms at
equal levels above and below the zero reference
point.

See Figure 4. A simple check can be made by
applying a modulated RF signal to the antenna
loop, (for proper coupling of R.F. signals to the
receiver refer to the RF alignment). Connect the
vertical input of an oscilloscope across the voice
coil. Set the generator frequency to any clear spot
within the broadcast band and the R.F. output at
a strong signal level. Observe the sine wave on
the oscilloscope. As the volume control is in-
creased clipping should occur at equal' amp-
litudes, above and below the zero reference. if
the 2N185 transistors are matched.

The clipping occurs because the instantaneous
potentials of the collector and the emitter of the
2N185 become equal at the peaks of the signal.
Unequal clipping will cause an unbalance and
distortion will be noticeably greater.

UNMATCHED PAIRS OF 2N185
UNEQUAL CUPPING RESULTS

Figure 4 - sine wave output of matched and un-
matched pair of 2N/85's.

An Editorial Service of CALDWELL-CLEMENTS CO. 480 Lexington Avenue, New York 17, N. Y.  PLaza 9-7880
An Editorial Service of CALDWELL-CLEMENTS CO. 480 Lexington Ave. Now York 17

CIRCUIT 134,

DIGEST



,

The 8Y02 chassis incorporates a superheterodyne circuit with two stages
of IF, and one stage of RF amplification on all bands.

This receiver features an Automatic Frequency Control which keeps your
receiver on the exoct station frequency when you are tuned to an FM sta-
tion. Turn the band switch to (FM AFC) position and tune the receiver.

TUBE AND TRIMMER LOCATION
THIS SPRING ON BACK
OF LARGE PULLEY

PULLEY SHOWN IN
FULL COUNTERCLOCK-
WISE POSITION.

2 V2 TURNS

TIB 1ST. I.F. TRANS.
L9 PRI
110 SEC.

L2 FM ANT -
98 MC.

CIB BC. ANT
1400 KC.

CID BC. DET.
1400 KC.

15 F.M. OSC.
98 MC.

1600 KC.

NOTE:
1.E TRANSFORMER CORE
ADJUSTMENTS ARE AS
FOLLOWS:

PRIMARY-ADJ. BOTTOM
SECONDARY-ADJ. TOP

I1/2 TURNS AROUND PULLEY
AND ONE TURN
AROUND RIVET.

DIAL CORD DRIVE

TURN ON STUD

T2A 2ND I.F. TRANS -
LI I PRI.
L12 SEC.

TIA 1ST I.F TRANS.
L7 PRI.
Le SEC.-

PHONO INPUT SOCKET 9 SWITCH ASSEMBLY

T3A 3RD I.F TRANS.
LI5 PRI.
116 SEC.

0
6

688 Kc ,-NBJ6 10 7MC

0 6AB4
L3 F.M. DET.

98 MC.

TUNING

BANDSW1TCH

12BA6,--,-,12BA60 6 010.MG 00.d

ii 2r

II /I
sic .to; illic

I/

ii II

ii II

PIMP:6NC
SPEAKER

[TWEETER I
461 I a

I II

1111.11 IlawaEe

TUNING

ELECTROSTATIC;
SPEW ER

"i1 TWEETER)

*2

ALIGNMENT PROCEDURE

.I2AU60

I
T28 2ND I.F. TRANS.
113 PRI.

I-L14 SEC.

10.7 MC

19T8

0
35C5

T4 DISC. I.F. TRANS.
119 PRI.
L20 SEC.

T3B 3RD I.F. TRANS.
LI? PRI.
LIe SEC.

PILOT LIGHT
ZENITH 4,100-105
OR NE 51

7-ON -OFF SWITCH &
VOLUME CONTROL

OPERATION
CONNECT

OSCILLATOR TO
DUMMY

ANTENNA
INPUT SIGNAL
FREQUENCY BAND SET DIAL TO I ADJ. TRIMMERS PURPOSE

1 Pin 7 12AT7 Converter .05 Mid. 455K c Modulated BC 600 Kc 14,10,13,14, 17 and 18 Align I.F. chonmil for maximum o ttttt

2
2 turns loosely coupled to
vraventagnet

1600 Kc
Modulated BC 1600 Kt CIE

-
Set Oscillator to dial wal

2 turn loosly coupled to
vievernagnet

1400 Kc
Modulated BC 1400 Kr CID and CIB Align del. end ant. stages

4 IMPORTANT: Before attempt tee to align the FM portion of this receives, the B01101 Switch rase be in FM POSITION.

5 CO
Pin 1 (grid) on 12AU6
limiter .05 MId.

10.7 Mc
Unenedulond

FM -'119 coil slug Printery
aicr.

Align printery of discriminator for
maximum reading

6 (IN Pin 1 (grid) on 12AU6
limiter .05 Mfd.

10.7 Mc
Unntodulated

FM L20 coil slug sec. of
diner.

Adjust secondary of discriminator
for zero reading

7 (c)
Pin 1 (grid) en 12BA6
2nd. IF. .05 Mid.

10.7 Me
Unmodulated

FM L 15andL 16 Pri. and
Sec. of 3rd IF transformer

Align 3rd, IF transformer for maximum
reeding

i (K)
Pin 1 (grid) en 128A6
1st, IF. .05 MN.

s',10.7 Mc
Untie:44,10mi

FM L 11 andL12 Pri. end Sec.
of 2nd IF transformer

Align 2nd. IF transformer for maximum
reeding

9 (c)
Pin 7 (grid) on 12AT7
converter tube socket .05 Mfd.

10.7 Mc
Unmodulated

FM L7 and LB Pri. and Sec.
of 1st IF tranafennor

Align 1st. IF itenforawir for maximum
reeding

10 (c) REPEAT STEPS 7, 4 AND 9

I1OW)
Annum. Pont F
(Remove line sot.)

270 Ohms
94 Mc
UnenoileleNd

FM

94 Mc. L5 One. Coil Slug Set Oscillator to dial scale

12(4(0
270 Ohms

91I Mc
UnonedvIewid
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RESISTANCE MEASUREMENTS

When making resistance measurements in the circuit, it is most
important to remove the transistors in the circuit taider test other-
wise readings obtained will be incorrect. This is the direct result
of a transistor acting as a diode.

In addition to this, it is important to know the internal battery
voltage of the ohm meter as well as battery polarity of the meter
leads since incorrectly placing ohm meter leads across an electo-
lytic condarmar with low working voltage may damage the capacitor
due to excessive reverse currant.

Cr
If) tsi
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04 CV
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U. Off

909
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SCHEMATIC DIAGRAM FOR 7XT40 CIRCUIT #2

VP -9

TRANSISTORS

If a transistor is suspected of being defective it can be first check-
ed with an ohm meter, however. this test will not Indicate the
possible performance of the transistor. Examples illustrate
typical ohmeter readings.

Base

Collector

EMITTER

BASE

4

COLLECTOR

) Approximately 200-400 K ohms
+)

Base -;
) Approximately 200-400 K ohms

Emitter +)

Collector

Base

Emitter

Base

-)
) Approximately 40 ohms

+)

-)
) Approximately 40 ohms

+)

Collector +)

) Approximately 40,000
-)Emitter

Collector -)
) Approximately 20,000

Emitter +)

If the transistor is suspected of being defective for any other
reason than a barrier short, the only reliable check is to sub-
stitute a new transistor and then check performance. There is a
possibility that if transistors are replaced in the IF or RF circuit,
these circuits may need re -alignment as the result of slight differ-
ences in transistor characteristics.
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ALIGNMENT PROCEDURE
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