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The first and only solid-state
test equipment
guaranteed for 5 years.

Now EICO, because of its emphasis on re-
iiability in engineering and manufacture, offers
the industry this breakthrough.

EICO's new line of solid-state test equipment
comes with an unprecedented 5-year guaran-
tee of performance and workmanship. {Send

for full details of this EICO 5-year GUARANTEE
on factory-assembled instruments.)

Additional advanced features include: new
functional design, new color-coordinated es-
thetics, new PC construction, new easier-to-
build kit designs.

EICO 240 Solid-State FET-VOM $59.95 kit, $79.95 wired.

One all-purpose DC/AC OHMS Uniprobe®. Reads 0.01V to 1 KV
(to 30 KV with optional HVP probe). 7 non-skip ranges, in 10 dB
steps. AC or battery operated. RMS & DCV: 0-1, 3, 10, 30, 100, 300,
1000V P-P ACV: 0-2.8, 8.5, 28, 85, 280, 850, 2800V. Input Z: DC,
11 M; AC, 1 M2 Response 25 Hz to 2 MHz (to 250 MHz with op-
tional RF probe). Ohmmeter reads 0.2 to 1t M2 in 7 ranges. 4%2"”
200 xA movement. HWD: 8%2", 5%", 5”. 6 Ibs.

EICO 242 Solid-State FET-TVOM $69.95 kit, $94.50 wired.
All the versatility of the EICO 240 plus: AC/DC Milliammeter, 1 ma
to 1000 ma in 7 non-skip ranges; single all-purpose DC/AC-Ohms
— MA Uniprobe®; and large 6% " 200 wA meter movement.

EICO 150 Solid-State Signal Tracer $49.95 kit, $69.95 wired.

Multi-purpose troubleshooter for TV/FM/AM & Audio Equipment.
Independent RF Audio inputs. Speaker and meter output indicators.
400 mW continuous power output. Substitution amplifier, output
transformer, speaker. Input for rated output: 1 mV RF, 63 mV audio.

New EICO High Performance Instruments

1025

EICO 385 — Solid-State Portable Color Generator $79.95 Kit. $109.95 Wired.
EICO 465 — Wideband Vectorscope/Oscilloscope $179.95 Kit, $249.95 Wired
EICO 1025 — Solid-State Power Supply $34.95 Kit, $49.95 Wired.

EICO 443 — Semiconductor Curve Tracer $69.95 Kit, $99.95 Wired

E1CO 633 — CRT Tester & Rejuvenator $69.95 Kit, $99.95 Wired.

EICO 635 — Portable Tube Tester $44.95 Kit, $69.95 Wired

... for more details circle 113 on Reader Service Card

New EICO Solid-State Test Equipment

Hum 60 dB below 400 mW, 105-132 VAC, 50/60 Hz, 5VA. HWD:
72", 8%2", 5" 6 Ibs

EICO 330 Solid-State RF Signal Generator.
$59.95 kit, $84.50 wired.

5 fundamental bands 100 kHz to 54 MHz. Vernier control 0-100%
Output 300,000 wV into 50-Ohm load. External signal modulation
or interna’ 400 Hz, 0 to 100%. 105-132 VAC, 50/60 Hz, 1.7 VA.
HWD: 7%2"”, 8%" 5" 5 Ibs.

EICO 379 Solid-State Sine/Square Wave Generator.
$69.95 kit, $94.50 wired.

5 sine wave and 4 square wave bands. Low distortion Sultzer feed-
back FET circuit. Sine: 20 Hz to 2 MHz; 0-7.5V rms into hi-Z, 0-6.5V
into 600 ohms Max. distortion 0.25% . Square: 20 Hz to 200 kHz;
0-10V p-p into hi-Z, pos. direction, zero ground. Rise time at 20
kHz less than 0.1 u sec. 105-132 VAC, 50/60 Hz, 10VA. HWD: 7% "
8%2",8%" 9lbs.

New EICO Probes for the Pros

Hi-Voltage Probe HVP-5, Wired $19.95.
Convenient built-in voltmeter. Barrier sections isolate HV tip from handle and
meter. Measures up to 30 KV. Lightweight, compact.

Solid-State Signal Injector Probe PSI-1, Kit $5.95, Wired $9.95.

Pen-size, 1-ounce, self-powered signal generator. Frequency range from 1kHz to
30MHz, with harmonics. Clip it to your pocket — ideal for signal tracing in the
field

Solid-State Signal Tracer Probe PST-2, Kit $19.95, Wired $29.95.

Flashlight-size, 2.20z, self-powered. Hi-gain amplifier, 50Hz to 200MHz with
demod tip. Input Z: 35009, 35KQ, 350K; Output: 0.3 p-p volts. Noise —45dB
Distortion <5% . Complete with earphone, all probe tips, AA battery, pocket clip

| SEND FREE 1970 CATALOG
I Name
| Address T
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I ¥ ® EICO Electronic Instrument Co., Inc.
ey I 283 Maita Street, Brooklyn, N.Y. 11207
i /' EICO Canada Ltd.
— ======{ 20 Millwick Drive. Weston, Ontario
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COMPLETE MANUFACTURER S’CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 6 NEW SETS

SCHEMATIC NO. SCHEMATIC NO.

ELECTROHOME .
Color TV Chassis C6

1268 PHILCO-FORD

TV Chassis 20P24

1267

RCA VICTOR
TV Chassis KCS176 Series

GENERAL ELECTRIC
TV Chassis ETV A1

MAGNAVOX
TV Chassis T945 Series

COMPLETE MODEL/CHASSIS INDEX FOR ALL CIRCUIT DIGESTS AND
TEKFAX FROM JANUARY 1961 THROUGH DECEMBER 1969

MONTH IN WHICH SCHEMATIC APPEARS
607-613 Jan. 1961 829-833 Jan. 1964 1055-1060 .Jan. 1967
614-620 Feb. 1961 834-838 ..Feb. 1964 1061-1067 Feb. 1967
621-627 Mar. 1961 839-843 . Mar. 1964 1068-1073 Mar. 1967
628-633 Apr. 1961 844-850 .. . Apr. 1964 1074-1080 Apr. 1967
634-636 . . ..May 1961 851-853 . .. ... .May 1964 1081-1086 ... May 1967
637-643 . .June 1961 854-858 . . . ..June 1964 1087-1092 June 1967
Ad44-850 ..., ..July 1961 859-863 . . . July 1964 1093-1098 .. July 1967
651-656 .. .Aug. 1961 864-070 .. Aug. 1964 1099-1104 . .. . Aug. 1967
657-662 . Sept. 1961 871-875 . .. Sept. 1964 1105-1110 Sept. 1967
663-669 . . ‘ Oct. 1961 876-881 . ....Oct. 1964 1111-1116 ...Oct. 1967
670-675 . .. ... .Nov. 1961 882-887 . ..Nov. 1964 1117-1122 ... .. Nov. 1967
676-680 . . Dec. 1961 888-893 Dec. 1964 1123-1127 . . Dec. 1967
681-686 Jan. 1962 894-300 Jan. 1965 1128-1133 Jan. 1968
687-692 .. .. Feb. 1962 901-908 . .Feb. 1965 1134-1139 . .Feb. 1968
693-698 . .Mar. 1962 909-916 .. Mar. 1965 1140-1145 .....Mar. 1968
699-705 ... Apr. 1962 917-923 Apr. 1965 1146-1151 . . Apr. 1968
708-709 .. . .. May 1962 924-926 ... .May 1965 1152-1157 ... May 1968
710-716 . June 1962 927934 . ..June 1966 1158-11A3 ..June 1968
717-723 .. . ... .July 1962 935-942 .. .July 1965 1164-1169 . July 1968
724-729 . . Aug. 1962 943-950 . Aug. 1965 1170-1175 Aug. 1968
730-735 .. Sept. 1962 951-953 ... ... .. Sept. 1965 1176-1181 .. .. . Sept 1968
736-743 ... .. .. ... Oct. 1962 954-961 . . ... .0Oct. 1965 1182-1187 ..Oct. 1968
744-749 .......Nov.1962 962-969 . ......Nov. 1965 1188-1193 . .. .. Nov. 1968
750-755 .. ... .Dec. 1962 970-975 e .Dec. 1965 1194-1198 . .. Dec. 1968
756-761 .. .. ... .. .Jan. 1963 976-982 .. ... ... .. .Jan. 1966 1199-1204 ... .. . .Jan. 1969
762-766 ... ... . .Feb.1963 983-988 i .. .Feb. 1966 1205-1210 .. ... .. Feb. 1969
767-772 . ......Mar. 1963 989-995 ... ... ... Mar. 1966 1211-1216 ... ... Mar. 1969
773-779 .. .. .Apr. 1963 996-1001 . .. .Apr. 1966 1217-1222 ... . Apr. 1969
780-784 ... May 1963 1002-1009 ... .May 1966 1223-1228 May 1969
785-790 . .June 1963 1010-1015 . . .. June 1966 1229-1234 ... ... June 1969
791-797 . . .. .July 1963 1016-1022 .. .July 1966 1235-1240 .. ... duly 1969
798-805 . ... .. .Aug. 1963 1023-1028 .Aug. 1966 1241-1246 ... .. . Aug. 1969
806-811 . .. Sept. 1963 1029-1035 Sept. 1966 1247-1252 .. ... Sept. 1969
812-817 . . .. Oct. 1963 1036-1041 . Oct. 1966 1253-1258 .. . Oct. 1969
818-822 . .. ... Nov. 1963 1042-1047 . . ..Nov. 1966 1259-1264 . Nov. 1969
823-828 . Dec. 1963 1048-1054 . . .. Dec. 1966 1265-1269 . . Dec. 1969

SCHEMATIC NO.

ADHIRAL
Chass|

C218|21 1AG, 1AS, INR.
1R..1C .

N,
(‘2]8131
£21815:1, 1AG, 1AS
C21C15-1, 1AG, 1AS .
C21C12-1AG, 1AS, 1C

65, 265. 365 565,
7685, 965
G6 .

G7 Series .
G11
G|3 Series

6617-2

6618-4

6B20-1. -2, -3, -4, -6
61161-2, -3

H1-14, H2-1A

H3 IA H4-14, 1H4-2A

H12, TH12

K15 ...
T3K4-1A, T3K4-18
1621

TH3-14, TH4-1A, T2H4-1A,

T3H4-1A, TBH4-1A
TI0H1-1AX
TK2-1A

2HS, 3HS, 4H5, M2H5,
M3HS, M4HS

301

3011801, -3, 4

30118141, -3, 4

3011623’

363 Series

368111

SGI 155.2, -3

.. .880

SCHEMATIC NO.

404115-3
4G840-1
4G641-1
46645-1
4HS
7043-1
704131
804 . .
80418-1
8G4 . .
86423-1
90410-1
804121
964 . .
96410-1
9G413-1

24002
24UE2

AIRLINE

Chassis:

1078-233, 243
1078U233, 243
10-118-254, -254U
1174-184, 117U-184,

1188-164 .
12-124-24U, 12-124,34V
Model:

GEN-173A Radio
GEN-1225A Trans. Radio
GEN-1268A . . .
GEN-1866A
GEN-1887A
GEN-1967A
GEN-2485A
GEN-8077A, GEN-8447A
GEN-112689A
GEN-11460A . . .
GEN-11488A . .
GEN-117698B .
GEN-12088A
GEN-12078A
GEN-12348A
GEN-12448A
GEN-13180A
GEN-13188A
GEN-13488A
GEN-13768B
GEN-17146A
GEN-17158A
GHJ-1466A .
GHJ-15688A
GHJ-17868A .
GHJ-4518A
GHJ-4548A
GHJ-4558A
GHJ-3087A
GHJ-3387A
GHJ-8247A
GHJ-8257A .
GHJ-14086A
GHJ-14148A
GHJ-14158A
GHJ-14548A
GHJ-14828A, GHJ- 148498,

GHJ-148588 .
GHJ-17949A, 58A
GMW-1447A
GMW-1457A
GMW-14447A . . .
GMW-14457A .
GTC-1684A .
GTC-1694A
GTC-2684A
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SCHEMATIC NO.

GTC-3914A _ .
GTC-3944A .
GTC-3954A
GTC-4015A
GTC-4415A .
GTC4445A
GTCA4455A .
GTC-4914A
GTC-4944A
GTC-4954A
GTM-1583A
GTM-1827A Clock Radio
GTM-2583A
GVC-9019A Reverb .
WG-1663A
WG-2313A AM/FM Console
WG-2343A
WG-2373A, BB
WG-23438 .
WG-23738
WG-2683A
WG-2785A
WG-4225A
WG-4234A
WG-4325A
WG-4334A
WG-5220A .
WG-5226A
WG-5230A
WG-5320A
WG-5326A
WG-5330
WG-80508
WG-80518
WG-60528
WG-61508
WG-61528

ANDREA

Chassis:
V1119
V113235

AUTOMATIL RADIO

Auto Radio 1959, 1980 Chev

CORONADO

Chassis:
1187-153
Model:
TV2-7110A
TV2:7112A
TV2-7310A
TV2-9388A .
TV2-9398A
TV2-8442A
TV2-9453A
TV2-9454A
TV2.9552A
TV2-9553A ..
TV2-9580A .
TV2-9591A
1v2-0502A
TV2-9620A
TV17-9388A
TV17-9444A
TV21-9387A
TV21-9843A

CURTIS MATHES

Chassis:
TV-17, 1741
Tv-19-1

DELCO

Model:

7276605 Auto Radio
7284742 Reverb Unit
7284893 Reverb Unit

7288315 Cadillac Auto m-a.o .

880134 Auto Radio
980464 Radio . . . . .
980655 Auto Radio
980886 Auto Radio . . .
9821137 Radio . . . .
983687 Auto Radio
985332 Auto Radio
985431 Radio . . .
885684 Auto Radio . .
988414 Auto Radio

RS9 and T-58-12V Garaaa Door
Opener Transmitter/Receiver

DELMONICO
Model:

830
818

..830

SCHEMATIC NO.

PTV-19 . ..
DUMONT

Chassis:
120509 8 Stereo Amp .
120591
1205928
1205934
120600A
120601A
120622A
1208238
120833 Series 800
120644A .
120877A
1208768
120878A
120684A
1206884
120689A .
120699
120708
120712
120722
120725
120760
120783 ..
1208044, B8
1208054, B
1208068 . .
120807A, 8
120810 .
120827-A ..
120848-B
120847-8
1208564, 8
1208574, B
120928, 28

ELECTROHOME (CANADA)
Chassis:
cé

M4

M6

MI0 .
CHT-213-611
Model:
Beaucourt
Chancellor
Kalmar
Kimberly . .
Orlando, U, CU
Safari, U ..
Selkirk
Vermont

EMERSON

Chassis:

120507A. -8B
120515C, -16D . . .
120528 Trans Radio . .
120530C .
120541C -420 3
120548C .
1205500

120551C

120552€

120553F .

120555€

120556F

120557€

120572C

1205730 . ..
120587A .
1205888 . . .
120588C ... ., .
120593A

120842-43 Chroma Board . . . .

120855 Trans Radio
120664 Radio
12068841 Radio
120871
120873
1206924
120887
120698
120702
120708
120712

120725
120732 AM/FM Tuner
120740
120743
120744
120753
120758
120759
120760
1207

.848



SCHEMATIC NO.

ROV e S e 848
120780 ... ....... 848
120781 ... .. ... 848
IMIOE [ 'y e aasaaum 846
120783 4 Trr ma s asasd 948
120784 ... ... ... .. .. 948
120785 ... ..... ..948
120804 ......00. . ceccus 1045
120806 ......... ....... 1045
120808 . ............... 1045
120807 ..o i iisenans 1045
120823 ... ... ... 1045
120837 1033
120098 ... uiaaia 1033
1 [ P —— 1033
120840 ... ... ... ... 1033
120842 ... .. 1033
120843 v uivsiepiinnne 1033
120848 . 1033
120837 . ... ... . ...... 1033
120848 ... .. .. ...1033
120852, 653, 855 ... ......1172
120883, 884, 890, 898 . . ... 1153
120884 .. .............. 1212
120895 ........... 1212
120004, 811 . ... .. ... 1238
120914A,B ... ... ... ..... 1221
Model:

8PS0 . ... .. ... ... 1005
TP s e it 975

20PI0 s el et bt 1248
35P01/365P02 . . . . . oeeam
€P-40 Air Purifier lonizer . . .. . 818
P-1813 Stereo/Radio . .......780
1800/2000 Series . ... .. ... 742
FIRESTONE
Chassis:

12-129-840 ... ... ... ... 818
FISHER

Model:

800 AM/FM Stereo Amp . . .. . .683
FLEETWOOD

Chassis:

1000 .................. 832
10007 55 6w = e 2 s Bt 832
GEMERAL ELECTRIC

Chassis:

DA p s nnnsyinssand ..888
AB ... ... 983
.7 SR T 1184
. ST S ———— 1148
AY 832
AT 0 mmasgpeiias 191
[ J e Ll ..953
1, 861
1, J o g 930
DCantaatScannacud=micad 890
e — 1075
DY .. 1214
ETV S nciaatsananaiios 1048
[3 ) JL ST Y Te———— —
BY e 886
BE S hpp o et 2 1 50 6l 1158
(10 O oy T— 1173
W2 1238
HB o e T g g i 101
KCiall sbudimmn cennnn 1037
KD ............... 14
KE oo o btgmy - - - L s 1184
LW e o s 7088 3 s s 821
DX 0 i 31 G 2 S 699
MW . 17
T it Eiinsa ..785
Pl o omomy g b mn s n N 1185
AX . 72
OYragea saa s caasttaas i aass 828
S G s w e Dy e s e @ N PDEE 911
SB . 938
| IR N i P 1018
YT YT I T T 1155
TA 881
BB 0 e asus, .00 1004
1 YT T OO 1048
- —— 1257
US ..o .692
W B asnnnibdbeamnodida 878
L ET LT LTI T epp—

M575.............. .. ... 808
M597Series . . . ... ... ... .. 745
TU 220 AM/FM Tuner ... . .. 758
Model:
840A, B Radio .. .... . .. . .. 858
11P31, -33, T225A

--35A, -38A Radio . . ... . . 845

CT110, CP775 Trans Radio . . . .618
MSOBZS‘% EB, VY, 3XBN,

RB70VWO . ... ....... .. 892
P870A Radlo .............. 808
RP20B0A Stereo Phone . ... .. 726

SCHEMATIC NO.

T-3000A, B Sterec Receiver . . 836
W3B0A Radio Intercom . 786

GRANCO

Model:

704 AM/FM Radio . . . . ... .. 882
BENERAL ELECTRIC (CANADA)
Chassis:

T T r—— 1030
M836 . 1nn
MBA9 c o s o ey e & o 1101
MBS .................4 1123
MBB7 .. ... .. 1ma2
HEATH

Model:

AA-21 Stereo Amp ...... ...828
GR-22 i ' S 113
GRS3 ... ...............838
HOFFMAN

Chassis:

913-000366, 368 . . .. 1186
BP318 Trans Radio ... ...... 703
Model:

P708 Trans Radio . .. ...703
KORTING

Model:

MT2233, 2243 Tape Recorder . . 865
MT3643/36833 Stereo Tape Recorder

Constellation . . . ... ...... 853
LAFAYETTE
Model:
KT - 236 Stereo Amp . . . . . 610
MAGNAYOX
Model:
77-01 AM/FM Tuner ... ... ..794
Chassis:
34 Borlds Lol eied 722
35 Series .. .. ............ 833
36-02 Series . . .. .. .. .....872
3608, -09 Series .. ...... .. 762
40 Series ... ... .......... 649
43 Series ... ... ..........835
44 Series . .. .. ........... 812
45 Series . . ... ... ....... 882
47 Series .. .. ... ........ 1062
48 Series ... ... ... ... ... 812
49 Series . .. 80

70-01 FM Mulnplax Adupte( ...702
T807 Series ...981
TH08 Series . .

T810 Series . .

T811 Series . . . ..

T814 Series
1915 Series
T918 Series . .. .
T817 Series . . ..
T919 Series . .. ..
T920 Series . . .
T821 Series
1022 Series
1823 Series
T924 Series . ..
T825 Series . .
T827 Series
T832 Series . .
T833 Series . ..
T937 Series .
T838 Series
T840 Series
T844 Series .. ...
TO45 Series . .. .......... 1254

MATSUSHITA

Model:

T-35 Trans Radio . ... ....... 719
MF800 Motional Feedback

Amp ... ... 810

MONTGOMERY WARD

Model:
WG-399A FM Multiplex .. ... 788
MOTOROLA

Chassis:_

SCHEMATIC NO.

STS-436 ............... 3
T5-435 . e 614
TRl o cuansda o ngaa 3
TS-440 . 700
TS-454 ... ... . 931
15-458 .. .. . 1107
TS-480 Series ... ... . .. 1089
T5-461 .. .. R 1047
T5-465 . . Y TTY 1258
TS-489 .. ... ... .. 752
75-678 .681
TS-578 . ... .. .. .783
15-584.05.-H 913
75-588 904
TS-587 ... .. .. ... 918
TS-566 ... ... ... ... .984
TS-H08 .. ity 899
T5-582 .. 1149
T5-504 . .. 1031
TS-688 ... . ... .. .957
15-597 1021
T5-811 1186
TS-GIZA 1203
75-813 . — 1232
75-808C-02 thru 002 . .. .. . .924
TS-812A . .818

T5-914A-00 thu A-07 . .951
T5-821 Series . 1142
T5-924B,C . ... 1225
T5-830 Series . . Fp
T7S-567 . .. 919
V1S-587 ... .. 919
WISAE o uia'i 814
WTS-436 .. ... ... 13
Model:
202 Auto Radio 727
203 Auto Radio 727
204 Auto Radio 727
1TMC Auto Radio .873
2TMR Auto Radio 891
12MAM Auto Radio .881
14MF Auto Radio . .. ..... 847
19P7-1,-2,-3 ... ... 700
1975,7.11,12,13 and

A1978 Series . 731
109 Mopar Auto Radio

1961 Piymouth . . . . . . 664
C2AA-18808-M-N Auto Radio 741
C2YA-18808-E Auto Radio ... .741
RV2FC20Z-18875-C

Auto Radio Reverb 723
MUNTZ
Chassis:
T6BA14 . . .. ... . ....... 940
T6BA15 salidaad 840
TOUE2E . usvnnnnnss . 847
oLYMPIC
BP28 BPZB 8P30....... ... 892
CT910 ......... 1064
Chnssns
8P56,67,58 .. ... ... ..... 1085
P59, 80 . ... ... 1080
9Pg01 /8P . . .. 1245
CTC-19/21 Series ... ... ... 1077
cTcar .. 23
CTC-1940 1218
CTC 400 1255
W80 s 710
JWR .87
NB .. 820
| A o RO 820
| S 1013
PACKARD-BELL
Model:
230C18 ... ... 748
MPX-1-1 Stereo Adapter . .. .. 718
MSEZD? Lviviv.srmnnni 1134
MSJ204 | .. jeqesrnaans 1134
Chassis
B s L T .807
8618 ..... ... 877
8818C . .. ....... ....... 841
8818 .. ... ... .. .670
[0 | SRR 1083
o e 1131
98014, C . ............. 877
PEARCE-SIMPSON
Modei:
CBD-5CB Radio ........... 836
PERMA-POWER
Modei:
6230, 1, 1 Ramote Control

Raceiver . . ... ... ... 808
6340,50 Transmitter . . ... ... 806
6-500 &R-C 200 Remote

Control ... ............ 797

SCHEMATIC NO.

PHILCO-FORD

Model:

J-1720R Stereo Reverb
L-1532 Stereo Phono . .
L1650 Stereo . . . ..
M-1618 Stereo Phono
M-1680 Stereo Phono
NT-800 Radio . .

Q1054 - i

RC-85Remote Control
Receiver . . . . .. .

T-83 Trans Radio

7-908 Trans Radio .

Chassis:

N1052

N1200

N1204

11H28

1127

11N58 .

12J27

12N50

13N61

13N52 .

13N53 .. A

14620 ... ..

14N30 . . .

14NS0 ..

15620 . ..

18TBS ... ... ...

17C21, A, V, AV
1026 ... ..cia
17427, 27TA .. ..
17028 .. ..
17KT50

1
|9KT408 ...........

PHILHARMONIC

Chassis:
TSL-001

RAYTHEON CO.

Model:

TWR-1 “Ravytel” Citizens
Band Radio . . .

Raytheon Two-Way
Encoder/Decoder . . .

RCA YICTOR

del:

- -542-MV, MU
-548-VM, MU
549 MV, -

:=:=¢¢’;

€€ O RIRIRIRIRIRI O
€O =t e P I D =

213633R . . e
4VC8 Record Player . . . . .

4VC8 Record Player

4VFBO8 Stereo Hi Fi . ..

4VF705 Stereo Hi Fi

KRK106/112, KRK112 with

96209 IF Amp ...
KRK105/KRKB8 Series .

MARK11 Citizens Band Radlo b
RFG35 Radio . . ........ .
RK-285 Stereo Adapter . .
RP-215-C1 Record Plaver . . -

Chassis:

CTCITY furis oo v m
CTCI2 A B,P.R
CTC18 .
CTCI?X NTT

..689

840

SCHEMATIC NO.

cTcis X . .. .964
C1C20 o .......1032
CTCZZ Series ~.......nos
CTC25 . 1040
CTC27X Series . .. i
CTC28 Series . : 1138
CTC31 Series S AT "
CTC35 Series . . .. . o132
CTC38 Series .. .. .. 1237
CTCA0 . . 7 1219
KCS30F, H, K, M L. 687
KCS130YAB, YAC et . .|
KCS134 . - 827
KCS136 . L .. .889
KCS136M ... .........1008
KCS138 ML Series . . _o. et
KCS$136X — 879
KCS136Y Series .. . . .. .. 744
KCS137 I 750
KCS138 . 750
KCS140A, B 730
KCS142 . 834
KCS142XA 982
KCS143F 906
KCS144E . 998
KCS147A8 . ..788

KCS148 ... ... 927
KCS148AA, AB, AD .. 942
KCS151A .. . R 11
KCS152A 815
KCS153 . ..958
KCS154A, B .948
KCS155 .968
KCS158 e 1019
KCS 157 Series ) 1116
KCS 158 Series .18
KCS181 .. . 1022
KCS182 . ...............1028
KCS183 Series . . .. .. 1065
KCS184 L..........1050
KCS185 Series . ... .. 1104
KCS168 Series o a n bt 1175
KCS188 Series .. . .. 1192
KCS171 Series - 1198
KCS173 Series .. ... .. 1180
KCS174 Series .. .........1182
KCS175 Series L. 1204

KCS 178 Series

KCS177 Series ... ... 1251
RC-1214A Radio .. .........792
RC-1218 Radio ... ......... 863
RS-194A Reverb Amp . . . . .815
RS-200 Stereo Adapter . . . . 721
RS-208-A Record Changer . . . . .868
REGENCY

Model:

CB-27 Citizens Band Radio ... 656
CBM-27 Citizens Band Radio . . .858

SETCHELL-CARLSON

Chassis:

159 .kt vt mis 838

381 AL .828
............... 1066

U808/U810 .......... 1201

SHERWO0D

Model:
$-3000 111 FM Stereo Tuner . .812

SILVERTONE

456.81560 . ...
458.61581 . .
458.70120

456.70121 .
528.81680 .
528.81581

SCHEMATIC NO.

§28.70120 . .. .987
§28.70120 .. .. ... ... ... 987
§28.70370,71 1133
528.71120 1120
528.71150 . .. .. 1138
§28.72280 . .. A4
528.72281 A4
528.72282 A4
528.72500 SATIL 1180
§28.72040 .. ... .. ..... 1249
529.61580 .. ... ... . 955
529.61581 . .. . 955
529.70120 987
529.70121 987
562.10096 . 872
564.10000 . 972
564.10003 . 972
564.10000 . . . .988
564.10001 . .988
564.10002 .988
564.10003 . .. .988
564.10004 . . .988
564.10005 988
SONAR
Maodel:
“G"CB Transceiver 770
SONORA
Model:
583P197 .. .. .852
SB3P197 . .852
SB4K236M 989
SB85P198 1080
Chassis:
1194184 ... ... ... . ..... 889
SONY
Model:
5-303W b 751
8-301 ... ... o 667
TRW-821 Trans Radio ..880
SPARTON
Mod
12M5 P Stereo Phono . . . . . 732
Chassis
19L1 ..785
23K2 N
STERLING
Chessis:
1/833US AM/FM/SW

Radio Phono . 841
STRIBEL
Auto Radio .. ........... 822
SYLVANIA
Model:
4P19 Series Trans Radio . . . . .. 668
18117 Series 3932330 704
A101C2 ... 851
ZIEC3 4 5 a'wiadla Ml 851
PALE 2 F 2 I— .851
21014 851
i ) SR N 757
45C31-1 Stereo . . . 738
45P38 Sterso . .859
55C31-1 Stereo . . .. ........ 738
G8400 Stereo . . . .. ........ 738
Chessis
MB2-1, 21 ey gaea sl 999
ADA-Y, 2 L 1051
AD4-3 .. ... 1234
AQB, AO7 . ... .. ... ... .. 1035
A0B-1,-2. ... ... ... 1085
BO4-1,-2 ... .......... .986
B0S-1, -2, -3 .973
B06-1,-2,-3 ............. 980
808-1, -2, 3, 4, -5 1108
BO8-1, -2 ............. 1122
B10-1,-2 ........ ..... 1209
BIZ: U ll] o 8wt wrweomnn menc 1252
DO1Y, 2 ... 926
Dot--1,-2,-8 .......... 1043

B, d it I abh ums 987

P ———— 1024
0061, -2 ............... 1091
DO7-1,-2 o i i 15
PR . aqqanda= i hb b 1154
D09-1,-2, 4 ... ... 1150
MY B iannnn. i 1180
11 1| T —— 1243
15375,8............... 811
408-3 Stere0 . . . ... ........ 858
§51,-2,-3,-5,-6,-7 ... .. 680
652-1,-2,-9 e 848
658-1,-2 .. ... .. .704
562, -3, 4 ... ... 757
77.-1,:2 ... ... .851
8841 thu 7 .. ... ... ... 833
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SCHEMATIC NO.

585-1, -2, -4, -5 . 3
882-1. -2, -3 Trans Radio .

SYMPHONIC

Chassis:
TSL-001 . .

TELECTRO

Model:
215 Tape Recorder/ Radio
MM-214 Tape Recorder

TELEFUNKEN

Model:
77 Stereo Tape Recorder
5051 W Caprice AM/FM/SW

Radio
5081W Jubilate AM/FM/SW
Radio ... .............

TOSHIBA

Mod
8TL- 3855 Trans Radio
Chassis:

10PG . PR

TRAVELER

Model:
GTC-3014A, B
GTC-3114A

GTC 41144 .
GTC-4144 .. .
GTC-4154A
Chassis:
1051-90
1158-88

TRUETONE

Model:
20C13008

822

.. 868

...807
..801

ns
874
654

.885
112

20C13038
20C1303C

20C1501A, B . ... ... ... .

20C3851

2003712 . ...
20C3741

Chassis:

1098-243
1085-232
UNITED SCIENTIFIC LABS

odel:

M
Contact 23 CB Transceiver . . .

UTICA

'T‘:?I?ll: CB Transceiver . .. ...
YOICE OF MUSIC

725 Tape Recorder ... ..
WEBCOR

Model:
1376 Sterso Phono . .
1377 Stereo Phono .

2207 Tape Recorder . . . . . o

4210 Amp/Speaker System . .
WELLS-GARDNER

Model:
20C3144

WESTERN AUTD

Model:
DC3438 Trans Radio . . .

.850

778

SCHEMATIC NO.

40C7280A Tape Recorder . . . .. 840
4DC7485 Tape Recorder . . . .. .6803

WESTINGHOUSE

Madel:
H-790P8 . ... .......... ..879
H-791P8 Trans Radio .. ......879
H-883N28 Radio . .......... 848
H-M1800, 01, 03 Phono . . . .. 734
H-M1800, 01, 03 Phono . . .. .. 734
Chassis:

V-2393-4 Trans Radio ... ... . 879
v-2407-4 R;dma. ..

V-2488 Series .
V-2487 Series
V-2490 Series
V-2498 Series
V-2488 Series .

V-2615-2 Phono .
V-2515-8 AM/FM/Tuner ... .. m
V-2528-3 Radio ... . ..... .. .848
V-2852-2 . ... .. .o.1002
V-2855-2-3-4-7-8-13 .......1058
26866-1-2 R A 3
V2658 Scnes L 1143
V-2680 . ....1182
V2884 Series L......187
v8ool ... ... o113
LENITH
Modei:
o T 857
Royal 50L Trans Radio .......781
Royal 150 Radio .. ... .. ... .835
Roval 480 Trans Radio . .. ... .B11
Chassis:
1v21855 . ..... ........ . 1138
8674222 Radio . ... ....... 835
8JT40Z1 Trans Radio .. ... ...720
8JT41Z1 Trans Radio . . . .. .720
BKT40Z) Trans Radio . . .. .. .. 781
BKT5028 Radio . . ..... ....857
7KT4521 Trans Radio . . .. . . 8N
8Y4B3B .. ... ......... 1145
1M30T20 . ... ... 877
1396 ... vrasaany. .823
1BX15 o, . e ... e 1034
13X18 1068
13Y12 ..... 178
............ 1248
13212 132128 1228
T S ——— 1187
IALZO ............... 842
1425 e s ae 838
Ly TR L Ty ———, 893
4M21 1054
VAM2 3 rwrwrdinlelon P o o e AL 878
TAMRT 4 uucin. . maas i bt 818
14M32 .. ... .. ..934
1427 ... e ve wevasa, 1001
TR 1ibevinmive | s 958
14827 .. 1080
4828 .. ... 1010
14N28] L S e s .968
VAN2OT o6 vrmie e n o nmi e g 1067
MN31 986
1 ) SR 1038
MYZIZ 1188
S 1183
MZZI (1 < b SN 1247
................ 1218
14238 14243 . . . .. 1240
M22 ... .808
ISYGCIS ......... 1174
16F23, 0 ........... .818
18J28QS .. ... .......... 698
10620, OB itseuwa ariobns 738
1BNM . .. mrana 1008
17628,0 . ... ......... .851
037 ... 1126
QOMEDB  y e b w gy 1027
4NCH 984
ZSMCSO .............. 886
T 828
26KL20 2008 ...l 779
27KC20,0 ... ... ... 728
280C20 ... ... .875
S-54344 Hand Control ... ... 799
$-80804,44, 1204
RemoteControl . . . .. ... .. 799
175-141, -301, -302,
A7) Tuner .. ... ... ...823



TO PLATE CAP ELECTRONIC
Teatson QTG Rl onE 1/ ST AANXK | cenera

_____________________ s o [E255 December ¢ 1969 ELECTRIC

. CH.2-13
POSITIONS :

- ) Ta ground To pin 7 COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS TVChassisETV A1
AN of V10 AND TECHNICAL INFORMATION FOR 6 NEW SETS
vaA SYMBOL DESCRIPTION  GENERAL ELECTRIC PART NO. C403 — 120uf, +100-10%, @175v ... ... ET31X205 ELECTRONIC TECHNICIAN/DEAL-
1% o L25s To L252  RIB7—15K 10%, 3waglass . ............ ET14X145 (264 —100pf,10%,4kv,N1600 . . .. ... ... _ET18X800 | ER is published monthly by Har-
R1BB—4.5K, 10%, 10w, WW .. . ... ... COMMON (150 —coil-47.25MHz trap . .. .. ... ... .. ET36X742 | brace Publications, Inc., Har
R269 - 600K, 25%, thermistor .. . .. ... ... ET14X182 (154 —coil-video det sec ............ ... ET38X587 | brace Building, Duluth, Minnesota
R403 - B0 10%. 10wWWW .. .. .. .. €ET14X222 (251 —coilhoriz osc ....... . ...... ... .ET35x51 [ 55802, a subsidiary of Harcoun,
To 411 on mgg—a.m. 2. 0753, @ BOC fusistor . Em){%g § 1252 —coildemper choke ... ET3exigs | Brace & World, inc Sbcatioe
— 25K, w/stop .contrast . .. ... . L255 — coil-width control . .. ............. ET38 fon rates: One year 55, two
BPASEboagd ¥ Y°;' R173-200K, 20%, bright . ... ... . ... ... ETASX518 (501 — coil.choke, 560uh, 7% ... ET36X345 | Yeors S8, thiee vears SI0, in
cus ciz2 s R179 - 60K, 30% AGC .. ........ ... -ETA9X871 1151 —xformer-1stIFplate ... ... ... .. . ET61X158 | the United States and Canada.
— | o i e R208 —5M. 30%. vertfin . ... ... ... .. ET40X519 1152 —xformer-2nd IF plate .. ... ... . . . .. ETB1X14g | Other countries: One year SO,
| 3. ar - 1224979 R228— 1M, 20%, verthold .......... .. ET48X517 1154 — xformer-audio take off & 4.5MHz trap . ET38XB54 | o vears S 4.sggee years $18.
TiRLuIRoY ""’osc,tow TO PIN2 R317 — dual control-1M volume .. ... .. . ... ETA9X532 71201 — xformer-vert output . .. .. ........ . ET84X99 ingle C-DD'ESDa - Second-class
groaw sl T R319—5M tone, 30%, w/rotary sw $401 . .. ET4SX532 1251 — xformer-horizotpt .. ... . JET77X114. [ tes Raidet Lircalle, Hpnr York
e ostruriiv/ aac RS51 - 10K, 30%, video bias ... .. ETABXB38 7301 —coil-4.5MHz interstage . ... .. .. ... ET3BX778 | and &t addianal mailing offices.
- ;6 $id TO PN 7 R602 — 10K, 30%, video level . ........... ET49XB38 7302 — xformer-audio . . . ... ........... _ETgaxgy | Lepvnaht by Harbrace. Pub-
s 3 2L iy OF Vil C185 ~ 10uf, +100-10%, 16v ... .. ... .. ET31X277  T401 —xformer-power .. ... ......... .. .. ET8X103 | lications, Inc.
9 ‘@ o 03 C401A—120pf, +100-10%, @176v .. ... ET31X298 201 —voke, def ................. .. .. ET76X39 POSTMASTER: Send Form 3579 to
086 20 1251 WIRING C401B - 200uf, +100-10%, @300v . ... ... ...... cirbrkr-2.2a, carryorhold, CB401 . . . . . .. .ET10X32 ELECTRONIC TECHNICIAN/DEAL-
TREr % pv C401C—125uf, +100-10%, @150v .......... ... fuse-fast blo, 2a, 250v, FAO1 .. ... . ET10X41 ER, Harbrace Building, Duluth
o T C4010—-100uf, +100-10%, @78v .............. tuner-VHF, manual AFT ... ... ... ... ET8BX285 | Minnesota 55802. '
(11 LOow
ET86X285 VHF TUNER SCHEMATIC DIAGRAM Nl ca SRS e S I woeo
e T I 1 peme——- lviﬁ v3e vaa __ _VIDEQ OETECTOR _ . ard ,Cam Ql ‘c“"rﬁ; " L croz ey i
: 2 6 ",/‘z’gy ST 112 6ARN 275v uz smn Mov ' ,— | 1 :: .I grr00 ;‘:w .:am'
| N t | 1
) Fene i =y k& il i: l: 4
—— cme
" s nise | ! II: ! ‘."“ o n1ze n2
J [ 3 | | i | - = 8
:-:' sv Q3 | it | any
\I‘ | | | i I, 15K
(& - [ | 0704
| "
1 [ | 0703
| TR
uips i i nr07
1L.2M _ | | | 22K
Top e ‘.'SSJ“ o e T e T YLD :'—_"_4.! || 93% R 36R
"I'al I : I cr04 LT sy TS - BRIGHT S:::l
| I s
e ® + 263V : 18 L2 ,gml
L 1) 1 - ))o
ik R )
e = B e e e e e R o e T e g \ 228v|
o Aor?? wut ot ar' sfvioeo RF QY o y
R —m— =g — —— A P
ANTENNA BOARD ;[o.s:vy ¥ L’:% zov:, i T ')2)2:{
i :(Il::)'s’c \ -z:)v
v5C VTA
e :Is!-t‘:'o €302 A‘A’llzl;'v's’ .‘.t'.;'.f.f",'ﬁ“slé’.‘.’.'(‘.:nc OEFLECTION YOKE
TOGETHER Salz Tis4
rsor \ L T o phsiors
i v i’3 GAFN f
. E oo s i z"e ?'m,‘ AMP
t s U :
RS Ay N Jw
r " L dim Rl S i
SPEAKER e v
sz'r]% l-:s'
+283v

L VOLTAGE MEASUREMENTS MADE WITH A VTV

o

wh RESPECT vo CHASS(S GROUND, RECEIVER CONTROLS o
TF L OPERATION ME ASURE MENTS MAY

DEWVIATE ¢ tox Av 120V AC LINE VOLTAGE

WHERE ON-SIGNAL AND OFF - SlGNAL i(ASUﬂ(U[N'S I 0
aL

~

VARY, TWO VOLTAGES ARE SHOWN
xnc[ APPEARS N /4L ICS ovu 0" SIGNAL
OY-SIGNAL VOLTAGES 8 WAVE SHAPES TAKEN Wik
A NOISE FREL SIGNAL PRODUCING-2.5 TD -3.9
VXSS AGC AT vNF TUNER
OFF ~SIGNAL VOLTAGES TAKEN WITH ANTENNA
DISCONN(C'(D [ AN"(NNA YEININALS SHORTED
GET ON UNUSED Cw EL
_ o mmcncs VARIATION mvn CONTROL SETTING

v

(L}
Hy RECT
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aro Y
390 pre 1 2 —t

#- INDICATES SCOPE SYNCHED AT 1/2 VERT FREQ ol
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Pva!l V
V)S 8 125v
R4 (2% 173 GAF 1L py
2.2m T 24 a2 ra0y cupPER €206 -
bex "0 "r\f‘_@‘l 22 200
u k) o] _eov
1t > n
CAQ; C403 |+ . B0 RiTY
¢ YL TR O AP Hoaano s Ty b1
Ly - 173V o 300v AGC I
whi Y AR R180 i
na)ooz"“" 2o
.

-+ |

3 {13 4 wOB : .
__-f! 820
A T = \/\ A f
1000 i

- f —t
e v0 voco Ve TRy
moco 50 26 covee (e (e, :‘ni, Jul M . sov 4 Mo™

'“I | 4
20V 3
60~

*SPECIAL FOR 120V POWER LINE DO NOT SUBSTITUTE KINDICATES PRODUCTION CHANGES

= 120 IZSu'
ov 3

1265 COPYRIGHT 1969 BY ELECTRONIC TECHNICIAN/DEALER ® HARBRACE BUILDING, DULUTH, MINNESOTA 85802



ELECTRONIC 1202 — coil 47.25MHz trap (C205 Inc.) . . . .. 21-1083-01 7803 — side pinc xformer . .. . ... ... ... 24-140005-02 R328 — control 7M {red screen) .. ......... 41-227.28
ELECTROHOME TECHNICIAN / DEALER 7301 —coil 4.5MHz tiap . ... ... ....... 21-1000-02 CB401 —cirbrkr 1.758 ... ............. .28-85-09 RBO3 —control 3.4M tvert lin) ... ... .. .41-227-31

. 1802 — coil saturable react lin ... ... ... 21-1065-01 F401 — fuse Ba quick acting R612 — control 100K {vert height) . ... ... .. 41-227-32
ColorTVChassis 02L331 -c:n(l1 delay line (.8 sec 88002} .. .. gu 8238!‘ 2(use w/20-300010:20) .............. 27-14-08 %gg—comro: ; 050';( ‘(ﬁcr :u)as) .......... :}g;gg
LIS —call MSC. . .\ sunuuiwmauabaimabs - d F402 — fuse wire line —control 2. adj) ............ -227-
COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS 1305 — peaking coil 80ph . .. ............ 21%}:% (3in. #24 copper wire) .. .. .......... 27-18-03 R808 — control 200K (hariz hold) ... ... . ... 41-227-34
AND TECHNICAL INFORMATION FOR 6 NEW SETS L306-nea:mu coil 3Buh .. .. ... ... %}.314:46 SRO01 —boost rec sel .. ................ 28-22-19 sg(l)g-comro: %SSKM ](_c:éov killer) . ......... 4}%%;%
SYMBOL OESCRIPTION  ELECTROHOME PART NO 40 S weakIoCer, S0 uy.vy.sucsme e upr: J R813 — cantrol WW 80 —control 15K (T&B pin amp) . ... .. 41-227-
» L101 — RF choke 1Quh . . ............ 21-1400-04 {top horiz lines biu) . . ... ... ....... 41-228-23 R830 — control 15M (focus) .. ........... 41-251-01
December ¢ 1969 Q502 —trans TV-7A .. ... ... ... ... ... 14-515-13 1205 — RF choke 5.8uh .. ... ... .. - .21-1400-03 RB16 —control WW 1w 120 SG0Y —focus kv . . ... 14.388-01
0501 —trans MPSB588 .. ... ..... .. .. .. 14-802-49 1901 - horiz otpt xformer . . ............ 21-218-01 (top horiz lines /g) .. ............. 41.228-24 R407 — resistor 15w, 1.4K .. ... . ... .. 42-41-51
Q251 —tans BF 173 . ........ ... ... ... 14-803-05 T901 — horiz otpt xformer . ... ........... 21-220-01 R812 — control WW 1w 150 R40B — resistor 30w WW 1050 (wibrkt) .. .. .. 42-1413
0252 — trans MPS 6514 . . . . . ... 14-802-41 1910 —def yoke .. ........... ... ... 21-113-02 {top vert lines r/g) .. .............. 41.228-25 R814—VORreddot . ... ............... 42.23-01
L6808 — coil blue shaper horiz . .21-1025-02 L403 —linechoke . .................. 21-1401-01 CB40Y —cir brkr 1.76a . . . .. .. o v 28-85-08 R832—resistor IwWW 4702 .. ... .. ... . .. 42-37-36
7703 - coil burst gate . . . .21-1083-02 7401 — power xformer BOHz w/stab brkt .. .24-10131-01 R201 — control22K ph (adjsoundrej) . . . . . .. 41-192.08 E301 —electrol 330, 10v .. ... ... .. .. 44-205-79
L8901 — coil horiz stab . . . .21-334-05 7802 — pin cushion trensf . ... ....... .. 24-14008-01 R215 — control 750ph {sound rej) . . ... ... .. 41-227-08 E401A —electrol 100uf, 450v . ... ... .. ... 44-203-15
L104 —coil sound quad . . . . . ..21-1084-01 1802 —pincushiontransf . . . . ... . ... 24-140004-01 RS04 — control 1K ph {AGC) ............. 41-182-02 E401B — electrol 50uf, 450v - - - - .- -
L103 —¢oil sound take off . ... ... .. . ... 21-347-02 7801 —vertotptxformer . . . .. ........ 24-100018-01 R508 — control 10K ph (noise gate) ... ... 41-192-05 E401C —electrol 20uf, 450v - - - - - .- oo
T101 - coil sound IF xformer T102 — audiootptxformer . . . .. . ....... 24-80080-02 R913 —control 100K ph horiz drive ... ... .. 41-102-08 E402A —electrol 100uf, 450y . .. ... .. ... 44-202-28
4.5MHz C108&107 Inc.} ........... 21-388-01 L402 — filter choke 500mh . . ... . .. .. 24-110024-10 R258 — control 100K ph (AFT symmetry) .. . . . 41-192-08 E4028 — electrol 30uf, 450v . ... ... ... ... 44-202-28
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COMPLETE COLOR TEMPERATURE AND
TRACKING ALIGNMENT o LAwbRONE,
s o | (1) Set the blue drive R326 and green drive R325 or assis
= controls to mid position.

(2) Set the screen controls R329, R330 and R331,

to center position.

) . ri i .
‘ (3) Set kinescope bias control R760 one quarter 7) Advaqce theA:. ghtn:ssdc.ontrol for I"°"fm°| b”a}_”
. turn from its maximum counterclockwise position. ness viewing. lust the drive controls for a white
(4) Achieve a no signal, noise free raster by switch- raster. |f significant drive control adjustment is re-
ing the VHF tuner between channels or by removing quired here, recheck low level brightness setting and
the 3rd IF tube. readjust screen controls if the raster is not grey.
- o - (5) With contrast at minimum, set the brightness (8) Brightness should now track from grey to white.
. e k" o o . control so that the raster is just visible. NOTE: It is essential that kinescope bias be reset
T8 W O Thpean s ¥ B Do b 6 tical di h Is f h h b d )
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RCAVICTOR

TV Chassis
KCS176Series

December ¢ 1969

SYMBOL DESCRIPTION

€240 — 3 section elec
C240A—18ut, 175v .
C240B — 154uf,175v .
C240C—3ut, 175v .

IC301 — circuit-integrated . .
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I8 (08 I
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S0V. P-P VERT RATE

PW200 PARENT BOARD ASSEMBLY AND CHASSIS SIGNAL WAVEFORMS

ELECTRON -\ \\ 0404 — trans-video drive; 129699
TECHNICIAN /?Em.lscn A x 0405 —trans-AGC amp . . ... ... .. .. .. 125140
0406 —trans-IF, AGC _ 129697
0407 —trans-IF,LAGC . ... ... .. .. 129698
Q501 —trans-AGC .. 125142 W02 Lo
- VIDEOQ DRIVER EMI
COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMs 1302-taneswe ... 135199 ore )
AND TECHNICAL INFORMATION FOR 6 NEW SETS 0504 — trans-video output . . . .. .. 116081
R106 — resistor-68€Y, 5%, 7w, WW ) 129753
R210 — resistor-control, vert, size, hold . . . 128297
R215 — resistor-control, contrast . . . . 128297
R224 — resistor-control_ video bias . ... .. ... 128499
RF201 — resistor-fuse, 2.5Ccold . . . . . . . ... 128952
7201 — xformer, audio output . . .. ... .. .. .. 128473 - aa 00
RCA VICTOR PART NO 1202 — coil-82mb . 126573 T202 — xformer, vertical output ... 128468 13/ p-P vERT RATE
) 1203 — coil-horiz hold . .. 125129 T203 — xformer, horiz. output . ... ... .. ... 128754
.............. .. 128459 1403 — coil-36mh . . .........116056 T301 — xformer, det ... .. ........... ... 126738
.. 128459 1404 — coil- peakunu, 560mh .. 129708 T302 — xformer, sound take off ... ... ... . ..128707
. 128459 0401 — transistor-IF - 125144 T401 — xformer, IF interstage . 128458
128459 0402 —trans-IF . . 125144 T402 — xformer, IF outnut ........... 129706
..... 126871 0403 —trans-IF .. . . .. 125144 yoke-def 128480
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TUNER SERVICE CORPORATION

PROVIDES YOU WITH A
COMPLETE SERVICE FOR
ALL YOUR TELEVISION
TUNER REQUIREMENTS
AT ONE PRICE.

TUNER REPAIR

VHF Or UHF Any Type $9.75.

In this price all parts are included.
Tubes are charged at cost,

24 hour service at our conveniently
located service centers.

1 year guarantee backed up by the
largest tuner manufacturer in the U.S.—
SARKES TARZIAN INC.

All tuners are cleaned inside and out,
repaired, realigned and air tested.

TUNER REPLACEMENT

Replacement Tuner $9.75.

This price buys you a complete new
tuner built specifically by SARKES TAR-
ZIAN INC. for this purpose.

The price is the same for every type
of universal replacement tuner.

Specify heater type

Parallel 6.3V
Series 450 mA
Series 600 mA

All shafts have the same length of 12”.

Characteristics are:
Memory Fine Tuning
UHF Plug In
Universal Mounting
Hi-Gain Lo-Noise

If you prefer we’ll customize this
tuner for you. The price will be $18.25.
Send in original tuner for comparison pur-
poses to our office in INDIANAPOLIS,
INDIANA.

TUNER SERVICE CORPORATION

FACTORY-SUPERVISED TUNER SERVICE

MIDWEST . . . .. 817 N. PENNSYLVANIA ST., Indianapolis, Indiana . . . . . TEL: 317-632-3493
EAST ........ 547-49 TONNELE (lr\‘;g.e,o.;';cres)ey City, New Jersey ... .. TEL: 201-792-3730
SOUTH-EAST . 938 GORDON ST, S. W., Atlanta, Georgia . . . . .. ... TEL: 404-758-2232
WEST. ... .. .. SARKES TARZIAN, Inc. TUNER SERVICE DIVISION

10654 MAGNOLIA BLVD., North Hollywood, California . . . TEL: 213-769-2720

... for more details circle 134 on Reader Service Card
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Our hot ones are the last to go.

The last thing you need is to be
called back a day or two after you've
replaced the sweep or high voltage
tubes in somebody’s color TV.

But, they’re usually the first to go.

Because they get so hot.

So we figured out how to cool them.

Now, they last a lot longer.

Take our 6JE6C/6LQ6, for ex-
ample. It’s the horizontal deflection
tube that takes such a beating when
the set gets hot.

20

Well, we’ve given it special patent-
ed radiator fins that first absorb the
heat and then radiate it out of the
tube.

Now it runs cooler and lasts longer.

Same for our 6JS6C.

Ortake our 6BK4C/6EL4A.
That’s the shunt regulator that elim-
inates runaway high voltage. We gave
this one a whole new anode and
shield design to improve heat transfer
and stability.

Now it also runs cooler and lasts
longer.

Or take our 3A3B high voltage
rectifier. This one’s got leaded glass
for added protection. And it lasts
longer too.

So next time you have to replace
any of the hot ones, just cool it.
You’ll both last longer.

GENERAL TELEPHONE & ELECTRONICS

ELECTRONIC TECHNICIAN/DEALER
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ELECTRONIC
TECHNICIAN / DEALER

WORLDS LARGEST ELECTRONIC TRADE CIRCULATION

DECEMBER 1969 « VOL. 90 NO. 6

TEKLAB REPORT ON PHILCO-FORD

The latest from Philco-Ford is their Model C3050TBE, 14in. color portable
which our lab technicians evaluate and describe in this month’s report

TEST INSTRUMENT-PART !

We continue our roundup of test instruments as we pick up with power supplies
and follow through to FET meters with complete specifications.

TESTLAB REPORT ON SENCORE CG 19

This month’s timely feature unveils the new Sencore Model CG19 color bar
generator complete with schematics and important operating characteristics

COLORFAX
NEW PRODUCTS
NEWS OF THE INDUSTRY

22 EDITOR'S MEMO 64
24 NEW AND NOTEWORTHY €8
26 LETTERS TO THE EDITOR 75

30 TECHNICAL DIGEST 81 CATALOGS AND BULLETINS
58 DEALER SHOWCASE 82 AD INDEX
Cover

This month's cover depicis the gaining popularity of CCTV equipment in educa-
tional institutions as shown by the charming young guitarist being video taped
for a musical learn-in at a local university.

TEKFAX ¢ 16 PAGES OF THE LATEST SCHEMATICS « Group 208

ELECTROHOME: Color TV Chassis C6
GENERAL ELECTRIC: TV Chassis ETV A1
MAGNAVOX: TV Chassis T945 Series
PHILCO-FORD: TV Chassis 20P24

RCA VICTOR: TV Chassis KCS176 Series

E‘E HARBRACE PUBLICATIONS, INC.
A subsidiary of Harcourt, Brace & World, Inc.

ELECTRONIC TECHNICIAN/DEALER is published monthly by Electronics
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WE WON'T GIVE A
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We guarantee that BLUE STUFF will not cause
callbacks when used according to instructions no
matter HOW long it is in a tuner, or we'll refund
your money.

]
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ARIAA
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SPRAY

for tuners from

BOX 949, AMARILLO, TEXAS 79105
Canada: Wm. Cahen, Mcntresl, Quebec
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... for more details circle 130 en Reader Service Card
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Whiz Quiz

In the October issue of ELECTRON-
IC TECHNICIAN/DEALER we fea-
tured an article titled the CAT Game.
To refresh your memory, the arti-
cle was presented as a type of quiz
listing 20 questions, each with four
multiple choice answers. At the end
of the series of questions was a com
plete explanation for each of the cor-
rect answers. As a result we have
been blessed with a great number
of letters asking for more of the same,
which we will provide. By the way,
the article was written by lLambert
Hunealt, a resident of Canada and
a knowledgeable technician.

Next month we have another im-
pressive line-up of goodies for think
food including part two of the rota-
tor maintenance series and the conelu-
sion of the test instrument roundup.
Following this roundup will be a com-
plete listing of test instrument manu-
facturers.

Also, starting off the New Year, we
plan a lab evaluation of Zenith's new
color console with remote control. We
have a lot of new ideas for 1970 which
are sure to fire your think processes
and at the same time, inject gobs of
useful information.

Speaking of think food, there's an
old saying that might still apply to
today’s generation, which says., “the
reason some people get lost in thought
is that it is unfamiliar territory.” For-
tunately, or unfortunately, depend-
ing on how you look at it, our indus-
try is moving so fast that we don't
have time to get lost. But we do some-
times tend to drift off course and the
time to make corrections is before
you get so far off course that a cor-
rection is almost impossible. Keep
your goal in sight.

ELECTRONIC TECHNICIAN/DEALER



transmission

M

Your mission .. .lead a VHF transmission
line along a drainpipe, through a windew
and behind a radiator without having the
picture self-destruct. You look in your file
and summon the all-weather high perform-
ance transmission lead that handles im-
possible missions . . . newly engineered
Channel Master 300 OHM SPECTROHM

Channel Master SPECTROHM protects a
greater portion of the electrical field to
give you a cleaner, sharper picture—even
under impossible conditions. Our agents
tested SPECTROHM against ordinary flat
twin lead under drench conditions, and

300 OHM SPECTROHM

pOSSIBLE

then gave them the squeeze-torture test.
Here’s how they compare:

In the drizzly glcom at VHF 13, ordinary
wire loses almost twice as much as SPEC-
TROHM. At UHF 80, ordinary wire losses
are 50% greater than SPECTROHM.

Under murderous squeeze conditions,

SPECTROHM'S loss is 90% less than
ordinary wire.
So remember . . . whanever laying lines

poses intrigue, now there’s a transmission
impossible line.

new from CHANNEL MASTER '

Division of Avnet, Inc. e Elienville, N.Y. 12428

UNIQUE STRIPPING GROOVES
provide fast, easy stripping
and strong lug connections.

... for more details. tircle 106 on Reader Service Card
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@ NEW AND NOTEWORTHY

HIGH-VOLTAGE PROBE 700

Voltages up to 30kv
can be measured

Announced is the HVP-5 high-volt-
age probe which brings a new level
of convenience to servicing high-volt-
age circuits. The probe has a built-
in voltmeter that eliminates the need
for any additional equipment. Voltages
up to 30kv can be measured with the
new probe. Barrier sections are pro-
vided to isolate the high-voltage tip
from the handle and meter sections.
Lightweight and compact construc-
tion make the probe a must for TV
technicians and engineers requiring
accurate and rapid measurements
of high-voltage ecircuits. The probe,
designed in a modern, attractive pack-
age, is available at $19.95. EICO.

FOR MORE
NEW PRODUCTS SEE
PAGES 58 & 68

24

OSCILLOSCOPES
Solid- state design
with FET inputs

701

Announced is the 54 series of os-
cilloscopes. This series includes the
dual-trace model D54, single trace
model S54A, and its companion, the
S54U, which is capable of being oper-
ated from internal batteries or an ex-
ternal dec source as well as from the
ac line. This series features solid-state
design including FET inputs which
are not usually available in oscilloscopes
in this price range. The basie specifica-
tions of the three instruments are
identical: Vertical bandwidth from
de to 10MHz. Deflection factors from
10mv/em to 50v/cm in 12 steps, band-
width is 10MHz at 10mv/em sensitiv-
ity. Sweep rates from 200ns/cm to
2s/cm in 22 steps. 6 x 10cm CRT. Ver-
satile triggering including TV line
and field. The Type D54 dual-trace
oscilloscope has four operating modes:
Channel 1 only, Channel 2 only, Al-
ternate and Chopped. The Type S54U
can be powered from internal recharge-
able Ni Cad batteries, 11.5 to 30vdc,
95 to 130 or 190 to 260vac. The S54A
and D54 operate only from an ac source.
Prices: SH4A (shown in photo) — $435;
S54U—$685  (including  batteries);
D54 — $550. Tektronix.

COMNANDER

WARSISION CouMANDER |

TRANSISTOR TESTER

Tests all semiconductors
including FET transistors

702

A low-cost tester for all semicon-
ductors, including the new FETs, is
introduced. Designated the Model
830, the unit matches efficiency and
versatility, checking transistors, FETSs,
and other devices for critical param-
eters in or out of circuit, giving cali-
brated readings for Gm, ac and dc
beta and leakage. A heavy-duty, pro-
fessional grade instrument, it utilizes
a large, sensitive (200ua) taut band
meter and full-size control knobs for
easy setting of function or bias lev-
els. A big, easy-to-read meter is color-
coded to match switch positions and
there is also an integral voltmeter
with expanded scale. The tester re-
quires no setup books. A luggage-type
carrying case with handle is stand-
ard equipment. A free modification
kit is offered to all owners of earlier
830 models to update their equipment
for testing FETs. List price is less
than $80. Commander.

ELECTRONIC TECHNICIAN/DEALER



Now there is a better Color-Bar
Generator for your servicing work

(| 1) (0 @ o). %
III ® 0 O

% "/ o e 0 ),
— N(

THE RCAW

New ... solid state ... battery
or AC operated ... portable, weighing
only four pounds.

The RCA WR-502A "CHRO-BAR" r 'l CHRO-BAF
color-bar generator provides six sepa- ' GENERATOF
I v WR-502R
OREA
(

rate test signals: color bars, dots, cross-
hatch, vertical lines, horizontal lines,
and blank raster.
The sound carrier, pattern, RF output, /
and color subcarrier are all crystal /{
controlled. Designed for exceptional ,’ I}
stability with no flicker. (S8}
Inctuded as part of the package — at /
no extra cost — is an AC adaptor for
line operation. This unit was formerly

available only as an accessory at
a cost of $9.00*,

The new CHRO-BAR Generator
WR-502A, complete with separate AC
adaptor — now only $148.50*.

RCA Electronic Components,
Harrison, N. J. 07029. -

* Optional Distributor resale price.

)

... for more details circle 126 on Reader Service Card
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Sweet
Sound o
S o)
uceess!

e

R

MODEL
8C6PAX

HOTTEST
MOVER IN THE

PUBLIC ADDRESS
FIELD!

8 inch, 6 oz. ceramic magnet
speaker handles 12 watts.
Dual cone. Frequency
response 50-20000 Hz.
Shallow construction

(3” depth). Transformer
mounting facilities.

ONE OF MANY FINE QUAM
SPEAKERS FOR SOUND
SYSTEM APPLICATIONS

Write for our Sound System Catalog

Quam-Nichols Company
234 East Marquette Road
Chicago, Nlinois 60637

.. tor more details circle 123 on Reader Service Card
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LETTERS
TO THE EDITOR

Satistied Reader

It appears there has been some mis-
understanding concerning my letter
to the editor (ETD, October 1969) in
which [ expressed my views on the ear-
ly obsolescence of TV test equipment.
[ also mentioned a B&K model 700
tube tester and my belief that a sec-
tion of this tester was not as adver-
tised. 1 have since been assured by
B&K that its tester is precisely as ad-
vertised —a complete mutual conduc-
tance tube tester.

I was not singling out B&K, but since
I have used many models of B&K for
many years, I could not very well men-
tion any other brand. I have always
tried to obtain first line equipment
for my shop and recognize B&K as top
of the line. Consequently, [ felt that
in the area of quality, obsolescence and
the 90-day warranty, the firm should
be in a position to set the standard for
the industry. I anticipate purchasing
the latest B& K Model 707 in the near
future. To date I have had the 500,
675 and 700, so I certainly have not in-
tended to point to B&K as a special
culprit in my complaint against prob-
lems technicians have had with test
equipment.

E.K.McNEIL
Hawthorne, Calif.

We were pleased to learn that B&K
acted promptly on McNeil’s complaint
and that he has been answered to kis
SAUSFACiON. ...oocvveivieieceeeeraeann Ed.

Or Else!

As [ scan your Letters to the Edi-
tor every month, I get sick of seeing
you get requests for obsolete tubes
and schematics for equipment that
should be at the city dump. The tech-
nician complains about people watch-
ing a “clunker” but what does he do
about his own test equipment?

If we were to take a TV set manu-
facturer’s stand on usable life it would
read: Color & B/W -5 to 7 years (de-
pending on original quality), phono
combination about 10 to 15 years, table
radios as a tossup when unit original-
ly cost under $20 list, transistor radios
under $10 should be tossed and if under
$25 they should only get a fast check.

I contend that if you follow this prac-
tice, you will in the long run end up

with a happier customer, fewer head-
aches and more profit. Besides, you
are doing the customer a favor.

After 5 to 10 years of service from
a VTVM, scope or tube tester—junk
it! It has served you well and paid
for itself. The advantages of FET me-
ters and improved scopes will enable
you to do a better job.

We are supposed to give the cus-
tomer service. This means not only
fixing but advising the customer as
to his set’s worth. If you don’t like
the game, take down your sign say-
ing electronic service and change it
to “antique electronic service.” It will
be 1970 soon and well past the Atwater
Kent days, so wake up. If you want
to change the service industry, start
with yourself.

A greater percentage of the suc-
cessful service shops, and by that I
mean the ones with satisfied, steady
customers, service what they sell and
many put an age limit on sets (5-7
years) on which they will work.

If you want to play with off-brands
and imports, it is best to have some
factory hookup like a warranty sta-
tion or sales. Keep away from medi-
cal, industrial and special consumer
items if you don’t know them well.
They have become more sophisticated
lately. I can sight my own experience
with electronic organs. It took me
about six months before 1 could do
the job without fumbling.

Wake up! Let's make a future for
ourselves and not write our own death
certificate.

R. PASELA
12 Gopoian’s Trailer Park
Wallingford, Conn.

Readers’ Aid
I have recently acquired a Vectron
Microwave Spectograph  Analyzer

Model SA-25 for which I have been
unable to find a schematic or instruc-
tion sheet. The Vectron Co. which
manufactured this instrument is no
longer in business and I was wonder-
ing whether either you or your read-
ers would have any information re-
garding this instrument. If so, I would
gladly defray the cost of any infor-
mation you could give me.
EDWARD D. TROPP
2118 5th Ave. SW
Great Falls, Mont. 59401

I have seen many requests for help
from your readers and would like to
state mine. I need a schematic and
instruction manual for a Poly-Comm
2 Amateur Transceiver. I have writ-
ten Polytronic Communications a num-
ber of times with no reply. I will gladly

ELECTRONIC TECHNICIAN/DEALER



ALL L GET OUT OF
THIS YO# /0 19# SET
IS A SNOW JOB

EASY TO END THAT

BLIZZARD/? UUST

UPGRADE YOUR )
ANTENNA LEAD-INS

sl T )
_!'_ A=

FOR BLAGK & WHITE VHF LOGAL UHF

URF TRANSMISSION TINE PAT “NOS 2789951 98746e¢ ‘

How Come Dept.

Here's a black and white set owner. His receiver
is in good shape.

So's his antenna. Yet, from Channels 2 to 83, he
sees a lot of snow. How come?

Answer: That dirty, weathered flat twin-lead he's
using.

Here’s your chance to keep an old customer faith-
ful. Or to turn a new customer into a steady one.
Upgrade him to Belden 8275 Celluline lead-in.
Moisture and dirt are the bugaboos of the flat twin.
leads. But Celluline helps keep 'em out. And, by
doing so, delivers a signal over 4 times stronger on

Celluline 8275

Flat Twin-Lead

Catches Dirt & Moisture
Between Conductors

Percent Signal Remaining Per 100’

Chan. 2

Chan, 13 Chan. 14

. .. . new ideas for moving electrical energy

®

Channel 2 and 90 times stronger on Channel 83
(see chart).

Sure, Celluline costs a couple of dollars more than
flat twin-lead. But it delivers when the other’s per-
formance has gone to *#%!!!

So, upgrade your customers and keep 'em happy.
Call your Belden Distributcr for 8275 Celluline. He
has it in 50, 75 and 100-ft. coils. And in 250, 500
and 1000-ft. spools.

If you have customers in congested, in-city areas,
out on the fringes, in MATV equipped buildings—
or if you're talking color—your Belden Distributor
has other high-performance lead-ins that provide
the right answer to these requirements.

Remember: the right lead-in is fully as important
as a good antenna.

20 (7x28) | Brawn

For a reprint of the informative magazine article, ELEC-
TRONIC CABLES, send to: Belden Corporation, P. O. Box
5070-A, Chicago, lllinois 60680.

BELDEN

8-7-9

Don't forget to ask them what else needs fixing?

... tor more details circle 104 on Reader Sarvice Card
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TWO HEADS

are hetter
than one!
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NOW...

Famous BLUE SHOWER — the
tuner bath in a can comes
packed with 2 sprayheads and
extensions

one for a medium spray

one for a drenching spray
Yes, we have kept the extra
large combination that’s been
exclusive with us and we have
added a small combination that
gives a moderate spray. Now
you can regulate the spray by
choosing the type of head and
extention.

Just another plus at no extra

cost from . . . TECH
SPRAY

Makers of BLUE STUFF for TUNERS and
35 other chemical tools for technicians.

Box 949, Amarillo, Texas 79105
Canada: Wm. Cohen, Ltd., Montreal
Export: Singer Products, NYC

LETTERS
TO THE EDITOR

defray the cost to get one, have a copy
made of it and return it to the own-
er.

JIM MORRISON
242 Moreland Ave.
Twin Falls, Idaho 83301

Perhaps one of your readers could
help me. I have a VOM made by Inter-
Tech Instrument Corp., Model M-4100
for which 1 need a schematic and/or
parts list. If any of your readers has
the information 1 need, I'll be glad
to pay for it or have it Xeroxed and
return it to him.

DON FREDENBURG

L&DTV
Box 126
Tallman, N.Y. 10982

I need the latest chart for a Super-
jor Instrument Co. Dynamic Tube
Tester, Model 85. I also need instruc-
tions on how to use a Simpson AC
VTVM Model 715. 1 will gladly defray
the cost if one of your readers can
supply me with the needed informa-
tion.

JOHN HUMPHRY
685 Sterling Place
Brooklyn, N.Y. 11216

1 have had a subscription to ELEC-
TRONIC TECHNICIAN/DEALER
for many years and it has helped me
a great deal. I would appreciate it
if one of your readers can help me
locate a schematic or parts for a Ze-
nith Super VII radio (1924) and sche-
matics for Weston 772 VOM. Have
antique radios to swap.

ROBERT A. LANE

2603 Independence Ave.
Kansas City, Mo. 64124

I have two test instruments manu-
factured by Superior Instrument Co.
I need schematics and operating infor-
mation for these tube testers, Model
TV-11 and TV-40. I would appreciate
any help you or your readers can give
me.

RAY GILLETTE
3425 N. 9th
Lincoln, Neb.

Can someone help me find picture
tubes for a 1946 Dumont RA-101 West-
minster and a Sherwood Teleset. I
need a 20BP4 and 15AP4 CRT, which
may be new, rebuilt or still in the re-
ceivers working or not.

HENRY A. SWARTEMAN
107 Ontario St.
Corning,N.Y.14830

1 am a recent subscriber and find your
magazine very informative.

1 would like to obtain a schematic for
a 1938-vintage Supreme Instruments
Model 549 Electronic Voltmeter. Per-
haps one of your readers could help me.

Thank you very much for your assis-
tance in this matter.

SAM YUPPA
16191 Melody Lane
Huntington Beach, Calif.

More on the CAT Game

I want to thank the individual that
wrote, “The CAT Game,” article in this
October issue of the Electronic Techni-
cian. I learned more PRACTICAL T.V.
servicing from the article than I did
from my entire correspondence course.
Also it taught me another thing, and
that is how to think out a problem.

Needless to say the article was not
only educational, but interesting and
stimulating at the same time. Let me
thank you for the many hours that went
into the preparation of this article.
I do hope you will do this same thing
again and again, not only for black and
white, but color as well.

MR. E. F. TUMA
1305 N. Klein St.
Oklahoma City, Okla.

Enthusiastic

As a subscriber of some years’ stand-
ing, let me congratulate you on the
general level of your publication and
particularly on “The CAT Game” (Oc-
tober).

Since I am not in Television Servicing
as such, 1 am frequently not overly
edified by the subject matter, but this
article, I feel, is the type of thing that
will really upgrade a technician far
quicker than the usual approach of
explaining a circuit first. With this
latter approach there is a great ten-
dency to nod one'’s head in agreement
with the author, when actually the
problem would have been incorrectly
diagnosed. In this article you managed
to combine information with inquiry.

I realize that your concentration on
TV is by majority request (which I
regret), but with this type of instruc-
tive article that asks something of the
reader | wax enthusiastic. I should say
that I thought the Electrolytic article
and a recent one on Triggered Sweep
Scopes very worthwhile and well pre-
sented.

Keep it up! By the way the last time
I resubscribed was because your over-
due notice showed such imagination —
the open circuit.

JOSEPH G. BRADLEY, JR.
1165 Fifth Avenue
New York, N. Y.

ELECTRONIC TECHNICIAN/DEALER



THE PROFTEMVIAKER!

OVEN-BOMBARDZR COMBIMNATION
30[’

® REBUILDS ANY SIZE ROUND OR RECTANGU ® EXTREMELY EASY TO OPERATE
LAR COLOR PICTURE TUBES . AVERAGE o INCLUDES LAMINATING AND DELAMINAT-
COST PER TUBE $7.80 ING EQUIPMENT FOR REBUILDING BLACK
® REBUILDS ANY SIZE BLACK AND WHITE PIC- AND WHITE AND COLOR BONDED-FACE
TURE TUBE AVERAGE COST PER TUBE PICTURE TUBES.
$1.80 e INCLUDES ALL TOOLS FOR REBUILDING
® FREE INSTALLATION AND TRAINING ANY- ROUND AND RECTANGULAR COLOR PICTURE
WHERE IN THE CONTINENTAL U.S.A. TUBES
® FREE SUPPLIES FOR REBUILDING YOUR FIRST ® INCLUDES ALL TOOLS FOR REBUILDING
50 PICTURE TUBES BLACK AND WHITE PICTURE TUBES

F ¢
27 4 lmlml“m“ = == =

74 G, L7V A

||||||||||l| A
CRT COLOR CHAMPION . . . $2,875.00

Mail Coupon Today for FREE CATALOG

I
1 - (Please Print) — '
] ]
C.R.T. Equipment Company, Inc. . Name .
2740 Old Lebanon Road ] ; i
Nashville, Tennessee 37214 1 Firm Name !
' Address '
] Cit ]
Telephone (615) 883-0215 1 i i
1 State Zip i
i e —————
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TECHNICAL DIGEST

The material used in this section is selected from information

supplied through the cooperation of the respective manufacturers’ or their agencies

GENERAL ELECTRIC
Record Changer—Binding Turntable Hubs

Numerous record changers with binding turntable hubs
have been reported from the field. To eliminate possible
future field failures, a copper-plated hub has been incor-
porated in factory production. For a permanent field re-
pair the copper plated hub has been added to current re-
placement parts stock in Utica (Cat. No. EA2077). Instal-
lation instructions for the copper plated hub are as follows:

(1) Remove the turntable from the spindle by removing

the C ring and lifting the turntable assembly straight up,
over the spindle. Note: The top thrust washer of the bear-
ing assembly may be lifted out with the turntable assem-
bly. This washer must be reinstalled to insure proper turn-
table height. (2) Remove the turntable mat. In the case of
the 9in. mat, which is bonded to the turntable, carefully
peel the mat off from the outer edge and avoid damaging
the metal trim disc adhered to the mat. (3) Drill out the
three riveted studs that secure the turntable to the hub
using a 5/32in. drill bit. (4) Orient the new copper plated
turntable hub on the special hub riveting anvil so that the
three protruding studs on the underside of the hub are located
in the three holes of the anvil. (See Fig. 1-A.) (5) Orient
the turntable on the copper-plated hub so that the three
studs on the hub protrude through their respective holes
in the steel turntable. (See Fig. 1-B.) Make certain that the
turntable is properly centered on the hub center flange
and securely seated against the hub. (See Fig. 1-C.) (6) Use
a hammer and peen the studs protruding through the steel
turntable until it is securely mounted on the hub. (7) Re-
place the turntable mat. On 9in. turntables with the mat
secured by adhesion, use Goodyear Pliobond or equivalent
(contact cement). (8) Remove the spindle from the chang-
er by releasing the spring and removing the securing nut.
Polish the spindle bearing surfaces very slightly with cro-
cus cloth or extremely fine emery cloth to remove any zinc
which may be imbedded in or adhered to the bearing sur-
faces. (9) Lubricate the new copper-plated turntable hub
and spindle bearing surfaces with vasoline before reinstal-
ling the spindle and turntable assembly.

In the event the mat or trim disc should become damaged,
replacement parts may be obtained from Utica parts dis-

30

tribution under the following catalog numbers:

EA-1038 9in. turntable mat
EA-1836 1lin. turntable mat
RS-6572 small trim disc
EA-1551 large trim disc

EA-2077 copper hub
Hub staking anvils may be obtained from General Elec-

tric Co., Product Service, Decatur, Ill., as publications no.
37-9413-69 at $2.25 each.

RCA VICTOR
Zener Regulated Power Supplies

The avalanche-breakdown (zener) diode is no stranger
in solid-state circuits. The zener diode is constructed much
like a silicon rectifier diode. When forward biased, the zener
conduets with minimum voltage drop. When reverse biased,
however, it does not conduct until a specific breakdown
voltage is reached. It is the reverse voltage characteris-
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tic of the zener diode that distinguishes it from the silicon
rectifier.

Zener diodes are available with a selection of breakdown
voltages, wattages and tolerances. Manufacturers are fur-
nishing the electronics industry with units having break-
down voltages ranging from as low as 3.9v to upwards of
200v.

To better understand the reverse voltage (breakdown)
characteristics of zener diodes it would be well to exam-
ine the voltage/current curve chart which illustrates the
voltage/current curve of a typical zener diode. Notice that
the breakdown voltage remains essentially constant from
a minimum sustaining current of about 5ma up to the maxi-
mum power rating of the diode.

Simple Regulator Circuit

The simplified regulator circuit shown illustrates a zener
regulator system often used to supply a constant de volt-
age to circuits that are sensitive to voltage changes. This
simple regulator might be used to supply —9.1vde to an
AM-FM radio tuner.

Several things must be known in order to design the cir-
cuit. These include the maximum and minimum dec voltage
input to the regulator circuit and the maximum/minimum

Continued on page 34
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Replacement quality
you can depend on...

Zenith engineered
and produced
Color Picture Tubes!

Zenith's aluminization process
Europium activated rare earth adds to color brightness. Cinelens® picture glass
phosph or for redder »eds, transmits more light. And
brighter greens, more its dust-tight seal ends the
brilliar t blues. need to clean interior
glass surfaces.

Tube funnel assembly.

Zenith precision 3-gun
assembly.

3-point mounting system for perfect alignmen
of face plate, frame and shadow mask.
Prevents shifting of color after tube warm-up.

Every Zenith replacement picture tube is made with the same care and Z,@f;i'h ?&;N 'eplacergem
. . . A . 1 Y™ picture tubes are made
engineering sk«_ll'that go inlo the color TV picture tubes which Zenith ofll® from nel Malis and
produces as original equipmant. materials except for the
Zenith’s uncompromising quality standards—which include tube 9'::5 :’NV:WPO'W’."C“- o
testing at elevated line voltages for long periods—assure your customers 2T NSt T i i,
of tubes with greater dependabitity and langer life. high standard as a new
Be sure. Order genuine Zenith picture tubes— for color or B&W :i"cvti'r‘;"ﬁjbi‘:"r::ycg::‘:am
TV—from your Zenith Distributor. used material which, prior

_lo reuse, is carefully )
EXCITING SURPRISES FOR YGU—and Your Family! Fun for alll ~ |1°°eciod. o meet Zonitn's
Get the details at your Zenith Distributor’s Parts Department.

Why not sell the best tﬂl’”

®

The quality goes in before the name goes on



A COMPLETE LINE OF QUALITY UHF-VHF-FM ANTENNAS

KAY-TOWNES

OVER 1,000 MODELS — AREA CUSTOM DESIGNED AND PRIVATE LABELED

THE CT FAMILY
BEST UHF-VHF ~=’ﬂ,
BECAUSE IT'S

FOR PERFECT COLOR RECEPTION

RAIN OR SHINE!

FIELD TESTED AND PROVEN MODELS
FOR EVERY RECEPTION NEED
CT-42G, 34G, 30G, 24G, 18G
WITH FREE BAND SPLITTER

GET A BETTER PICTURE FROM ANY SET — COLOR OR BLACK AND WHITE - 'ITH A KAY-TOWNES ANTENNA

%WEM@@@%D

ENGINEERED FOR THE ULTIMATE IN

()l

- { ﬂ]@ MODELS FOR EVERY VHF AND UHF-VHF NEED

VHF GA-200G, GA-100G, GA-300G, GA-500G, GA-600G

GA110 UVG, GA210 UVG, GA310 UVG, GAS10 UVG,
GA110 UVG 4 UHF-VHF 520 UVG, GA620 UVG, GA720 UVG

|

THE CPC FAMILY

82 CHANNEL

UHF-VHF
82 CHANNEL

VI gl e

UHF-VHF-FM COMBINATION
WITH FREE BAND SPLITTER

él MODELS FOR EVERY RECEPTION NEED
CD-21G, 196G, 13G, NG

cPC-33G

Coorrhise

COMBINATION ANTENNA

All channels with single downlead

5 MODELS FOR EVERY RECEPTION NEED
CPC-33G, 27G, 24G, 18G, 126
FREE BAND SPLITTER

KAY-TOWNES anfenna co.

P. O. BOX 393 * ROME, GA. 30161 (404) 235-0141
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Ford's Econolme Van gives you up to
1325 more pounds of payload than
Other vans Whatever your business, Ford Econoline’s extra big payload can

Econoline exclusive:
outside service center

Econoline exclusive:
Twin-1-Beam suspension
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N\ 4
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i 3 !
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¢

Econollne exclusive:
up t0 32% more
clear floor space

DECEMBER 1969

Econoline exclusive
driver ‘'walk-through”

bring you bigger protits with fewer frips. Ford Econoline’'s top payload is 3600
pounds, as much as 1325 more pounds than other vans. Econoline's clear floor
space totals 23% to 32% more than others—a real bonus in work area. Three
popular series: E-100, E-200 and E-300. Select any one of them and you'll get
all the additional Econoline advantages. Solid road stability on long 105%2-in. and
123%2-in. wheelbases combined with a wide 5%2-ft. stance. The load-bearing
strength and riding smoothness of Ford's Twin-I-Beam

front suspension. The convenience of Econoline's YA 5:\
outside service center. The ease of Econoline's o =)
driver “walk-through.” These and many more {o O,LJ
Ford better ideas make Econoline your first

choice in vans. See your Ford Dealer.

FORD
ECONOLINE
VANS

.. for more details circle 114 on Reads: Service Card
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Only Admiral
gives you the
color

picture tube
with built-in
customer
satisfaction.

The exclusive
Admiral
3-year warranty.

Now Admiral offers all new Super-Brite color picture tubes
with the exclusive Admiral 3-year warranty. This industry
exclusive provides your customers with maximum satis-
faction.

Every Admiral Super-Brite color picture tube has
Admiral-engineered thermal compensation for unexcelled
color purity and the newest phosphors that give your cus-
tomers clear, bright, sharp color pictures.

Here's another Admiral exclusive: In model 255P22
(25AP22), our engineers have developed a vacuum de-
posited thin-metallic film on the inside of the envelope to
assure trouble-free operation and longer life.

Admiral Super-Brite service color picture tubes aren’t
rebuilts. They're 100% brand new. From Admiral, pro-
ducers of more rectangular color picture tube sizes than
anybody in the world—the only one with the 3-year pro-
tection you asked for.

Admiral

CG==>> Moark of Quality

Admiral Corporation warrants this picture tube to be free from defects
in material or workmanship for 3 years after date of sale to the consumer.

Admiral’s obligation is limited to supplying a suitable replacement picture
tube. This warranty is cffective if the picture tube is registered with
Admiral within 10 days after date of sale to the consumer.

... ftor more details circle 101 on Reader Service Card
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Continued from page 30

de current requirements from the regulated supply. It is
also necessary to know the minimum sustaining current
of the zener diode —this may be assumed to be 5ma. Upon
examining the requirements for this circuit, it is found that
the regulator must operate over a range of input voltages
from —27.5v down to —20vde. It is also necessary for the

IN75-127MA
INPUT R OUTPUT
20-27 5V e v = 9.1V @ TOMA
150- 3w MAX
I75 mac ¥ ener
9.1V

regulator to provide a constant 9.1v with current loads rang-
ing from approximately 20ma to as high as 70ma. With these
considerations in mind, a circuit can be designed to provide
the desired performance.

The first design consideration is low input voltage and
maximum output current. With —20v input and a load cur-
rent of 70ma plus the Sma zener sustaining current, the
total regulator input current is 7oma. Computation yields
a value for the current limiting resistor (RC) of 1452 — 1502,
the closest standard value can be used.

The next design step is to determine the maximum power
dissipated in the zener diode under worst case conditions.
This would be at maximum input voltage and minimum
load —27.5v input and 15ma output. To determine the dis-
sipated power, it is first necessary to know the total cur-
rent in the circuit and hence the current through resistor
RC. This is also easily calculated. Under these conditions,
the voltage drop across RC will be the difference between
9.1v (zener voltage) and the 27.5v input—or 18.4v. This
voltage is used to calculate the current in the circuit (1= E/R)
so that the zener diode power dissipation (Pd=E X I) may
be calculated. This voltage drop is also used to calculate
the resistor power dissipation (Pq=E?/R) which is about
2.3w, so a 3w wire-wound resistor would be suitable.

The calculations above indicate that the total input cur-
rent to the regulator circuit is about 127ma. The current
through the zener diode is the input current less the 15ma
output, or 112ma. Therefore, the power dissipated in the
zener diode equals about 1.02w. This leaves the designer
two choices: he must use a 2w zener, or a more sophisticat-
ed regulator circuit with a transistor amplifier stage.

DELCO RADIO
1970 Antenna Socket Snap In

A new type antenna socket is being
used in some of the 1970 auto radios.
One f{eature of it is both a blessing
and a problem.

Referring to illustration, a small
radius at the input lip is intended to
act as a retainer for better grounds.
The new lead-in cable has “pressure
prongs” that snap to f{it when they
pass over this radius.

Also note in the drawing that the bottom of the socket is
funneled for ease in locating the center terminal hole.

The problem comes when you try to plug your bench an-
tenna into this socket. It will make connection, but not a
very good one; therefore, it may be necessary f{or you to get
an additional bench antenna with the “pressure prongs.”

retum ONG
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Krylon® Crystal Clear is standard _,f-'"—\ fading and high veltage losses

cquipment for all installation and keeps lead-in connections

and service work. It prevents tight.1t’s the repairman’s (Il )
handiest repaircan. -

many of the causes of piciure
Borden Chemical, Division of Borden Inc
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The only complete

SWEEP & MARKER

$395.00 Lowest price going on a complete crystal controlled generator and marker combination)
—— -

=NCORE
50-120 sM152 SWEEP s MARKE

0-130

.08
FYTI 48.2

¢ i sl
DN

15 MARKERS » ADOEM“
ROMA MABKERS MARE S o weicHT

v 1/CH [y
TAL contaoiiEp T £ nRONSE AATTERN

. CRYS]
SWEas FINE CHROMA

Detector

FR EE WITH YOUR SWEEP
AND MARKER:
80 full color reproductions direct
from Sencore technical training film

il clearly depicts alignment from
e beginning to end using SM152. Pictures
N are numbered so you can review

e a section at a time if you are

. in trouble. 35 minute LP record direct
d from film clearly leads you all

| the way. Also packed with each
SM152. Numbers are announced for
each picture so you can review

a section when necessary.

C NO. 7 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

( ) 426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101
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ONLY GENERATOR THAT GIVES YOU A COMPLETE IF, CHROMA,
ALL CHANNEL VHF, UHF AND FM ALIGNMENT SIGNALS IN ONE UNIT

wﬂ‘[pwe IF SWEEP AND CRYSTAL CONTROLLED MARKERS

42.67 MHz
Top of Chroma

44.25 MHzI —

SLoRENRE T Chroma Subcarrier

42.17 MHz

Low End of
9hroma 41.67 MH2z

41.25 MHz Sound
/

45.75 MHz -
Video Carrier

crystal controll
markers without
upsetting curve.

— -
PAS U
47.25 MHz ADJ. Channel ADJ. video

Sound Carrier Carrier 39.75 MMz

View the complete IF response curve with full 15 MHz sweep width (com-
petition has only 12 MHz, restricting view on RF and some solid state
receivers that have extra traps). Press one or all of the crystal controlled
marker push buttons without upsetting response curve. Post injection is
used all the way to prevent overloading the TV receiver. Crystal markers
are provided for all critical check points as shown on the response curve.
Alsc sweeps 20 MHz IFs as found on older sets and new import color
sets. Major competition does not cover these frequencies. Special spot
align position converts the sweep generator to a regular signal generator
for spot alignment or dipping odd traps. Only Sencore goes all the way.

Note that Sencore has a base line giving you a reference to zero. Competitive modals do not.

wmm CHROMA SWEEP AND CRYSTAL CONTROLLED CHROMA MARKERS

4.08 MHz
Band width
Marker

Chroma
Subcarrier
3.58 MHz

3.08 MHz B
Band width
Marker

CHROMA
(Directly into bandpass)

You can inject the chroma signal directly into the chroma amplifiers as shown
here or through the IF amplifiers for a flat response. You are 2quipped to
follow manufacturer’s recommendation either way. Injection directly into
the chroma amplifiers is a must for fast trouble shooting of color circuits.

mnw: ALIGNMENT SIGNALS FOR VHF TUNER OR OVERALL ALIGNMENT

Video Sound
Carrier Carrier

\
/

TUNER \
/ RESPONSE \

The SM 152 sweeps all of the VHF channels for complete tuner check
from channel 2 through 13. Competitive models sweep only two VHF
channels. Push button markers are provided for channels 4, 5, 10 and 13
for both the video carrier and the sound carrier. The second low and high
channels are available in case you have a station operating on the same
channel . . . which will cause the patterns to be upset. You want to align
cn an unused channel and check it on the channel in operation for best
results. Only Sencore goes all the way.

mpwc UHF SWEEP FROM CHANNEL 14 THROUGH 82

UHF TUNER
1 RESPONSE

After completely aligning a TV set, you'll want a complete check on the
UHF tuner to be sure that it is operating on all channels. Markers aren't
necessary as you just view the RF or over-all curve to see that the curve
looks the same as the VHF and output remains reasonably censtant. Only
Sencore has UHF output; all new tuners are required to cover all UHF
channels and you will come up short if you own any other alignment gen-
erator than the SM152. A UHF sweep generally costs hundreds of dollars
more.

CMM FM SWEEP AND CRYSTAL CONTROLLED MARKERS

10.8 MHz Band Width Marker

10.7 MHz
FM IF Marker

10.6 MHz Band Width
Marker

You won't be stopped with just TV alignment. You can align the IF ampli-
fiers of the FM receivers with the 10.7 MHz crystal for maximum as indi-
cated in service manuals. Then, throw on the scope and sweep the ampli-
fiers and view the ‘“S" curve if you have stereo. Two markers, 100 KHz
above and below the 10.7 MHz mark the limits of the curve for good
stereo. You can align the front end of the receiver too. Comrpetitive units
cover only the IFs and you find the job only half done.

There are other features too numerous to mention that makes the width that is constant on all channels and RF calibrated output for
Sencore SM152 the most complete sweep and marker generator circuit trouble shooting are only a few of the things that places
on the market. Ultra linear sweep, covering all frequencies that the SM152 in a class by itself. Dare compare and you'll see your
you need, from 10 MHz to 920 MHz, exclusive calibrated sweep distributor today for a good look at the SM152.
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V'R TEKLAB REPORT

Introducing Philco-Ford’s
Model C3050TBE Color TV

The automatic degaussing circuit with a new
mode of operation, an integrated circuit 3.58MHz
osc and a new convergence panel are just a few
of the features which make this set different

Philco-Ford's Model C3050TBE color TV
employing the 19FT60 chassis.

mSmall screen color portables
are still accounting for a good
percentage of total color sets
sold. Getting into the small sereen
TV market, Philco-Ford intro-
duced its first 14in. color port-
able.

We received Philco - Ford’s
Model C3050TBE with the 19FT60
chassis and checked the features
and type of circuits offered in
this compact receiver.

The 14ir. (102sqin.) screen set
is housed in a molded plas-
tic cabinet with all operating
controls {except the horizon -
tal hold control) located on the
front panel.

After removing the back cov-
er and giving the chassis the
once-over, we noted a number
of changes. The convergence
panel (Fig. 1) employed in this
chassis is a complete assembly
containing dynamic convergence
circuits, the static convergence

coil assembly, blue lateral and
purity rings. This entire assem-
bly is mounted on the neck of
the CRT. The 15NP22 CRT has
the blue gun down as well as
the blue static adjustment which
was up in earlier hybrid chas-
sis. A double plug cable connects
the convergence panel to the
chassis. A PW edge connector
similar to an amplock housing
is connected to the bottom of
the panel while the other end
contains an octal plug which
fits into a socket on tnhe chas-
sis. The dynamic control func-
tions remain the same as in ear-
lier chassis, but the control lay-
out is entirely different and
will require refamiliarization
with the actual steps for set-
up.

Another notable change was
the addition of a red drive con-
trol ir addition to the blue and
green drive controls. The in-
creased efficiency of the red
phosphor used in the 15N22
CRT requires a red drive con-
trol to achieve a more uniform
white balance. In this chassis
you will find that the CRT grid
bias control must be set to full
clockwise (minimum voltage
to the CRT grid G1) when mak-
ing the white balance adjust-
ment and must be rotated coun-
ter-clockwise to ignite one or
more guns in the event they
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Blue Lateral Adjustment,

Fig. 1—The convergence panel is a complete assembly contain-
ing the dynamic convergence circuits, static convergence coil
assembly, blue lateral and purity rings.

Heat Sink Mounted on Top ot Chassis
Audio Output Transistor

IF and Detector Panel Q

Active Filter 20v Supply

Chroma and Soud Panel

- Deltection Pane!
—

Addition of Red Drive Control

Fig. 2—Top view of the 19FT60 chassis showing the roadmapped
circuit board, component location and tubes placed near the
back of chassis for ease-of servicing. The chassis employs an
integrated circuit, 26 transistors and seven tubes.
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Fig. 3—Block diagram of Philco-Ford's 19FT60 color chassis.
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Fig. 4—Schematic of the low voltage power supply with a new automatic degaussing
circuit using a posistor and not requiring a varistor.

do not appear in the service posi-
tion.

The convergence panel has
the addition of a blue vertical
reversal switch. If the blue hori-
zontal lines along the vertical
axis cannot be converged, move
the BLUE VERT REV. switch
to the right. This will reverse
the characteristics of the BLUE
VERTICAL controls.

Taking a better look, all tubes
are placed near the back of the
chassis for ease of service and
the printed circuits have vis-
ible identification of components
as shown in Fig. 2.

The chassis employs one in-
tegrated circuit, 26 transistors
and seven tubes. With more
than twice the number of tran-
sistors employed in previous
models, this chassis should ex-
hibit greater reliability and
longer life.

The block diagram of the chas-
sis is shown in Fig. 3.

AUTOMATIC DEGAUSSING

The automatic degaussing
employed in this chassis is a
new circuit using a posistor.
The same basic operation is
performed as in previous hy-
brid chassis but it now has a
new mode of operation during
warmup. When the set is switched
on, the posistor is at its mini-
mum resistance and applies
the full ac potential to the de-
gaussing coil. As the tempera-
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ture across the posistor rises,
the resistance also rises until
the posistor reaches maximum
resistance, causing the ac po-
tential tc drop across the ther-
mistor with no ac flowing through
the degaussing coil, thus shut-
ting off the system.

The degaussing system op-
erates directly from the primary
winding of the power transform-
er while previous degaussing
systems operated from the high
voltage winding of the power
transformer.

The posistor system is su-
perior to the thermistor-var-
istor system in that it can drive
a higher initial current through
the degaussing coil and produce
a stronger degaussing field.

POWER SUPPLY

The 19FT60 is a hot chassis
and employs a half wave doub-
ler power supply (shown in Fig.
4) to develop a 290v and 140v
source. A 100v source is devel-
oped from a halfwave rectifi-
er while a second halfwave rec-
tifier provides the 20v source.
The 20v source is regulated
by an active filter transistor
(Q200).

The circuit breaker is locat-
ed between the primary of the
power transformer and the an-
ode side of the rectifier. There
is also a surge resistor used for
current limiting and protection
of diodes D200, D201, D202 as

well as the circuit breaker.

COLCR CIRCUIT

The color circuit is transis-
torized and the basiec theory
of color operation is the same
but we must think in terms of
transistor operation.

We find four main circuit dif-
ferences which are new and
not used in the earlier hybrid
chassis. (1) Buffer Amplifier
Stage: This stage isolates the

3.58MHz oscillator from the
color difference amplifier and
furnishes the required refer-

ence voltage for the Color Osec,
Phase Detector, Color Killer
Phase Detector and X and Z
demodulator. (2) 1C91 —3.58MHz
Oscillator: In place of a tran-
sistor an integrated circuit was
employed to obtain a 3.58MHz
oscillation with improved sta-
bility and reliability. (3) Var-
actor SD19: This chassis does
not employ a reactance stage.
A varactor is used in its place
between the 3.58MHz crystal
and the input to the IC to sup-
ply automatic frequency con-
trol of the 3.58MHz oscillator
with the phase detector volt-
age. The 3.58MHz oscillator
tuning coil (L100) is used to tune
the oscillator frequency simi-
lar to the reactance coil in tube
circuits. (4) Ferrite Beads (In-
ductance) —“X” and “Z” De-
modulators: In Fig. 5 you will
note in the emitter and base
of the “X” and “Z” demodula-
tors, symbols L109, L110, L111
and L112. The “L” symbols indi-
cate that they are inductances.
When a ferrite bead is placed
over a lead, the resultant effect
is that of an inductor.

The function of these induec-
tors is to suppress harmonics
of the 3.58MHz signal to the
demodulators.

CHROMA AND SOUND CIR-
CUITS

The chroma panel is all new
and all transistorized with the
exception of two tubes. A 12
GN7 (V92) for video output
and a 6ML8 triple section tri-

41



ode are used as a color differ-
ence amplifier supplying the
B-Y, R-Y and G-Y signals to the
control grids of the CRT. The
chroma panel also contains the
3.58MHz oscillator (IC91).

The sound circuitry is part
of the chroma panel. In previ-
ous chassis it was part of the
deflection panel. All sound cir-
cuitry with the exception of
the audio output transistor is
mounted on the panel. The audio
output transistor (Q201) is heat
sink-mounted directly on the
top of the chassis sub base.

The sound circuit consists
of a 1Ist SIF (Q92) transistor,
2nd SIF (Q91) transistor, a ratio

detector circuit consisting of
two 1IN60D diodes, an audio
preamp transistor (Q94), an
audio driver transistor (Q98)
and the externally mounted
audio output transistor (Q201).

Also, as part of the chroma
panel, a delay line (DL91) is top
mounted on two plastic clips
and connected into the collec-
tor of the delay line driver tran-
sistor (Q93).

The IF panel still consists
of six transistors, the three IF
stages, a gated AGC amp, RF
AGC amp and 1st video amp
stage. All the transistors are
NPN with the exception of the
RF AGC amp.

The first and second IF tran-
sistors are new in that they have
a lower feedback capacity be-
tween the collector and base
thereby eliminating the use
for neutralization. The first
and second IF stages are still
AGC controlled. The 1st and
2nd IF transformers are no long-
er Bifilar wound and have been
replaced with an improved mold-
ed spring winding type with
the center tap of the transform-
ers used for capacity coupling.

IC91—3.58MHz COLOR OS-
CILLATOR

The 3.58MHz Color Oscilla-

Fig. 5—Schematic of the transistorized color circuit with four new circuits not employed in earlier chassis.
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tor (IC91) employed in the 19FT60
is identical to the integrated
circuit used in the 18QT86 chas-
sis as a video delay line driver.
Because its application is now
used as a 3.58MHz oscillator,
only the operating parameters
have been changed. The input
and output signal points, as well
as the IC construction remains
unchanged as indicated in Fig.
5.

The IC has two distinet ad-
vantages: it is more stable as
an oscillator and has a great-
er reliability factor.

The IC is a frequency control-
ling device and is frequency
sensitive. Any external load-
ing at the signal input points
(terminals 3 and 5) will cause
loss of color. The only true way
of evaluating whether the IC
is operating is by checking sig-
nal in and out by use of a scope.
Placing a low ecapacity probe
at either signal input point will
have the effect of adding capac-
ity aeross the varactor D98 and
3.58MHz crystal. The addition
of this external capacity will

upset the 3.58MHz signal caus-
ing loss of signal and could give
the appearance of no signal be-
ing present at the input. There-
fore, to properly determine
if the IC is operating, look at
the output signal at terminal
7 and determine if the peak-to-
peak is as indicated in the draw-
ing.

HORIZONTAL OUTPUT AND
HIGH VOLTAGE

The horizontal output tube
used in this chassis is a 6JS6A.
The HV rectifier is a 3AW2 and
the damper is 6CG3 as shown
in Fig. 6. Biasing of the horizon-
tal output tube remains basic-
ally the same as in earlier hy-
brid chassis. The high voltage
setting controlled by the hori-
zontal bias control VR42C is
adjusted as follows:

At zero beam (minimum bright-
ness) adjust bias control VR42C
for 20.5kv*lkv. At rormal
viewing (Ima of beam current)
the high voltage should be 17.1kv
=+ 500v.

Fig. 6 —Diagram of the horizontal output and focus circuit. A complete new method of
focus control is employed which eliminates the control, coil and focus rectifier using

only a simple bleeder network and jumper.
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FOCUS CIRCUIT

A completely
of focus control is employed
in this chassis. It eliminates
the control, coil and focus rec-
tifier, using only a simple bleed-
er network and jumper link.
This is because of the closer
gun structure in the 15NP22
CRT. The 15NP22 is known
as an Einzel lens or Einzel fo-
cus CRT.

The entire focus circuit con-
sists ¢f a bleeder network, three
1M resistors R228, R229 and
R230 between decoupled boost
and ground, and a focus link
wire from the CRT socket to
either a 600v, 400v, 200v or ground
point. Normally, as the chas-
sis leaves the factory the focus
link will be set at the 400v point.
But because of the extremely
good focus regulation of the
CRT, you will find that there
should be very little noticeable
change in focus as the link is
relocated.

DEFLECTION PANEL

The 19FT60 deflection panel
contains only two tubes and
one transistor. One tube (V41),
the 6JZ8A, is used for vertical
osc and output. The other tube
(V42), a 6BLS, is used for hor-
iz. reactance and horiz. osc. The
horiz. phase comparer circuit
employs two SD7 or SD12 di-
odes. The horiz. hold in the 19FT60
chassis uses a coil mounted on
the deflection panel (1.41) and
is adjusted from the rear of the
receiver.

The set we evaluated only
required the minimum of set-
up adjustments, but before at-
tempting the white balance
and purity adjustments, a re-
view of the entire setup proced-
ure is suggested.

An excellent stable color pic-
ture was produced on the set
with enough brightness enab-
ling it to be viewed under bright
lighting conditions.

The molded plastic cabinet
and new chassis have reduced
its weight for easier carrying
making it a truer portable.

The Model C3050TBE
for $279.95. &

new method

lists
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Test Instrument Review

Part II

Check the specs for a better
idea of what's available in test
instruments as we present
part two of this feature

W In part one of this series (LLECTRONIC
TEECHNICIAN/DEALER, November) we
provided all available data on test instru-
ments alphabetically from Analyzers to Os-
cilloscopes. This section picks up with Power
Supplies of all types and goes through FET/
Transistor Testers. Part III will be featured
next month, and concludes this review with
a complete list of test instruments manu-
facturers and their addresses. ®
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POWER SUPPLIES

DC Output Voltag=

Mtg. Model | Type and Current Ranges Additional Features
- - _ 1 i | =
Conar 510 Solid- 0-24v; 0-100ma Provides fitted low voltage dc output viewed on

1 41 state | 2 1/2in. panel meter. Circuit is burn-out protect-

| .« | . { ed, ac operated.

. EICO ] 1025 Solid- 0-6 Adjustable in two selected ranges

¢ 42_ state 0-30 at 500ma |

=== = — t - + _ LI e | I _ _
| Heath I 1P-28 Solid- 1-10vdc at 10-100ma | Switch selected metering cf both output volt-
43 state 1-30vdc @ 10ma-1a age and current. External voltage sensing,

I - | “floating” output for either 4-or — ground.
Standby switch to remove voltage from load
without disturbing connections, 120/240vac

| optional operation

a Heath IP-27 Solid- 0.5 to 50v, I.5A Circuit immune to overload from transients,

44 state max. Four currenl | zener regulated, adjustabie current limiting
| J ranges, S0ma to 30 to 100 percent on all ranges. Regulation
1.5a better than =15mV.
T_ e e = =L e .
RCA WP-700A Solid- 0 to 20v at 200ma The WP-700A and WP-702A are identical except
45 WP-702A state the 702A is a dual unit. Each has short cir-

| - cuit protection, overload indicatcr lamps and

| negative feedback regulating circuits to main-
tain constant output.

_ 1 | S _ e
| RCA WP-703A Solid- Oto 20v up to Both units have short circuit protaction, over-
46 WP-704A state 500ma (WP-703A) load indicator lamps and ripple l2ss than 200uv

0 to 40v up to
250ma (WP-704A).

RMS. Metering os output voltags or current
level is also provided.

DECEMBER 1969

Price

4

| $18.50 (Kit)

$34.95 (Kit)

!
|

$47.50 (Kit)

:

$79.95 (Kit)

$37 (702A)

.

continued
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AUDIO SIGNAL GENERATORS

|

Sine Wave

dB Ranges

[

I 01=ap.9

Mfg. Model Frequency Ranges Output Voltage Output Impedance Frequency Ranges
Allied | KG-688 20Hz to 2.0MHz in Adj.0-7.5vRMS | o 600(2 using atten. | 20Hz to 200kHz in 4
5 ranges: into 10K or ranges:
47 X10,20Hz to 200Hz higher, 0-6.5v X10,20Hz to 200Hz
i X100,200Hz to 2kHz RMS into 600(2 X100,200Hz to 2kHz
X1K,2kHz to 20kHz X1K,2kHz to 20kHz
X10K,20kHz to 200kHz X10K,20kHz to 200kHz
X100K,200kHz to
2.0MHz
EICO | 379 20Hz to 2.0MHz in 0-7.5v RMS 20Hz to 200kHz in 5
) 5 ranges into high Z ranges
48 output, 0-6.5v
* RMS into 600(2
Heath 1G-18 1Hz to 100kHz 8 ranges: .003 —62 to+22, | 10vrange: 0- 5Hz to 100kHz
to 10v RMS FS —12to0+2 1000Q); 3v
49 with 10K or on the meter | range: 800-
i higher load. 6 —501t0+20 | 1000Q); 1v
| ranges:.003 on the amp | range: 600()
to 1v FS with switch in
600 (2 load. 10dB steps
- - _ —_—
Leader | LAG-54 20Hz to 200kHz in 3v RMS approx. | —————-omeeees 600 approx. 20Hz to 200kHz
0 4 decade bands
50.
RCA WA-504A 20Hz to 200kHz in 10vRMS or | ceemeeeees 100v —=0-3K 20Hz to 200kHz
4 ranges more 1v —ap.900
51 L 1v=ap.91

46
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Square Wave
Output Voltage | Output Impedance Rise Time l Additional Comments Price
|
' =Sl — —— — T
Adj. 0-10v P-P 20002 Less than Solid-state. Uses Lulzer oscillator circuit and | 359.95 (Kit)
into high Z 0.1usec at FET transistor. Calibrated step attenua-
loads | 20kHz tors provide up to 41dB.
!
|
0-10v P-P into e s Less than All solid-state. Maximum distortion across $54.95 (Kit)
high Z load O0.1usec at audio range: 0.25 percent. Provides
20kHz simultaneous sine and square wave outputs.
i
+
3 ranges (P-P): .1 and 1v ranges: Less than All solid-state with 5 percent accuracy through $67.50 (Kit)
.1,1,10v into 52(2; 10v range: S0usec range of 1Hz to 100kHz. Has 3 position atten,
2000 () load or up to 220() for square wave and floating outputs. Option-
higher al 120 or 240vac wiring.
i
l
— B
5v P-P max. | 600 approx. | e Transistorized unit with extend=d range uses $84.50
! Wien bridge sinewave osc. & Schmitt trigger
{ for fast rise time square waves.
10v P-Por more | —--——-mmoomemeee Less than Solid-state including MGS-FET osc. Widerange |  -———-
1.0usec osc. w/output through a 10 to 1 step attenuator.

DECEMBER 1968
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RF Signal
Mig Model Frequency
—_— — *— — —— —-
Heath { 1G-37 | 100MH:z adi.
. | by approx.
52- ‘ +2MHz
I
RCA | WR52A | Carrier:
53 ‘ | 100MHz
!« T .
48

(

‘M STEREO GENERATORS

Pilot Mod. [

+ —

Sweep
Rate

60Hz (used for
RF and IF align)

FM
Frequency Modulation Deviation
19kHz *+2Hz2 Left chan,, right chan. Phase I Adj. to
test (left and right chan. in 75kHz
phase), Mono FM
——n =0
19kHz Left chan., right chan. int. Adj. to
test (L&R), Mono FM 75kHz

ELECTRONIC TECHNICIAN/DEALER
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SUBSTITUTION TEST BOXES

Mfg. Model Type Component Ratings Comments Price
— —r “ — — _— - = —_— — o el _— - e —_—— — —
Cornell- |CDT ITantalum Capacitance: 10 to 100mftd Precision selected tantalum \ NA
Dubilier | Capacitor Capacitance Tolerance: +=5% foil electrolytics are wired
54 | Decade to 100mtd to five-way molded nylon po-
. Operating Temp. Range: —55C larized terminals. l
to +85C
| Voltage: 50vdc working
L= — | S © S SSse e S i = [ S et S
Heath IN-27 |Decade I Capacitance frcm 100pf to Silver micacapacitors are used $18.95 (Kit)
Capacitor [ 111ufd in 100pft steps. with ceramic water switch
55. | Voltage rating: 350vdc selector.
I continuous, 500vdc {
i intermittent, 1000vdc |
instant test. '
| Accuracy: + 1% of incremental '
i capacity. '
Heath IN-17 Decade ‘ Resistor values from 1(J to Range switches are silver-ailoy, §27.95 (Kit)
iResistance 999,999(2 in 1() steps. make-before-break type for
56. 1/2% tolerance resistors | smooth switching.
in 6 decades. 1w rating.
Minimum dc resistance: }
250 or less at terminals
L w/all sw & set to zero.
e i — e it i
Sencore | RC146 |Resistor, | Capacitors: ten 600v units | This all in one unit provides 75 $49.95
Capacitor from 100pf ot 0.5mfd, I frequently used values of car-
57_ & Diode Sub. 10 electrolytics can be | bon resistors, capacitors, elec-
used singly or dually trolytics, pcwer resistors and
for up to 25 values; 2mfd I universal rectifiers.
to 250mfd at 450v. 12 1w
resis. 10-2.5K. 12 1/2w res. i
10K-5.6M. Power resis:20w |
2.5-15K. Univ. 0.5 Amp sil.
I | & sel. rectifier. i |
| |
Sweep Audio
Width ' Markers Output Additionzl Comments Price.
ik T — N . i - -
Adj. to 750kHz 10.7,90.95, 400,100 & 500Hz; Provides signals for RF, IF and Multiplex FM $79.95 (Kit)
(for RF and IF 96.30,101.65, | 19kHz (+ 2Hz); alignment. Built-in crystal controiled marker oscillator
align) 107MHz | 38kHz & SCA (85 | for IF and deal tracking
[ | or 67kHz)
= i . _+ ‘lr T P -
Adj. to — | 38kHz, 67kHz, | Compact unit provides deviation meter, RF el
75kHz | 72kHz plus 400, attenuation control and separate color-coded scales for
8 | 1000 and 5000Hz stereo and mono. Cables included.
continued
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RF SIGNAL GENERATORS

T

Audio Oufput l

1
Mfig. Model Frequency Ranges | Calibrated Output Voitage |Output' Modulation
| Harmonics |Imped. | Voltage |
|
| _ _ f -
Allied | KG-686 5 Fundamental Bands |--—-----------—---=- Calibrated: 120,000 502 [400Hz at +  [---------mmmmmemeeeee-
58 A. 100-370kHz 1v max. to 50 () ioad 20 percent
= B. 370-1400kHz Uncalibrated: (min.

C. 1.4-5.1MHz RMS per band) A,3v;

D. 5.1-16 MHz B,2v; C,0.6v; D,E,

E. 16-54MHz 0.3v

-— S — *_ S — —__—.— -4
Conar | 280 ;K 6 fund. bands: 170kHz |Has harms.60 ! 400Kz j==————-==—=cc—"
59 to 60MHz MHz-120MHz
EICO | 330 5 Fundamental Bands | ---------------a—-- More than 50 |Int., approx.  |------mmmeomeemmeesoees
60 for 100kHz to 54MHz 300,000 uv on 400Hz from
. any band into 0-100 per-
50(2 load cent
Heath | 1G-102 6 Fundamental Bands |[100MHz to 100,000 pv 50 () |iInt.,400Hz Approx. 10v
61 A. 100kHz to 320kHz |220MHz 30 percent open circuit
N B. 310kHz to 1.1MHz depth; Ext.,

C. 1MHz to 3.2MHz approx. 3v

D. 3.1MHz to 11MHz across 50K

E. 10MHz to 32MH2z for 30 per-

F. 32MHz to 110MHz cent
Leader | LCG-12 | 120kHz to 22MHzon | 400 and |-
62 Fundamentals 1000Hz

RCA WR-50B 6 Fundamentals = |-—-—--mmmeme- '0.05v RMS minon | - -= | 400Hz approx. | At least 8v RMS

A. 85kHz to 200kHz {all ranges (open) adj. to 30% across 15K load
63- B. 200kHz-550kHz

C. 550kHz-1600kHz

D. 1.5MHz-4.5MHz

E. 45MHz-14MH2z

| F. 12MHz-40MHz |

50
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12 SIGNAL GENERATOR

Attenuation

Additional Commants

Six step atten.,21 levels
to —96dB. Fine control:
—10 to —2dB. Outputs to
—10dB may be obtained

Panel control

RF coarse - 3 steps
RF fine - 0-100%

Solid-state unit has floating type osc. for complete isolation from
chassis. Built-in 100kHz/1MHz crystal calibratbr. Employs detector
amplifier speaker system to provide audible “zero” beat from cali-
brator

Price

$79.95 (Kit)

Uses Hartely osc. circuit w/six separate coils and capacitors for
accuracy and ease of calibration, planetary drive tuning.

$29.95 (Kit)

Solid-state instrument has provision for internal or external RF
modulation, plus calibrated front panel modulation control

Fixed-step and variable

Wide tuning range unit provides 400Hz AM modulated or unmodulated
RF or 400Hz AM alone. High level RF direct output available on
lab version.

Level control

$59.95& (Kit)

s —
$29.95 (Kit)

Solid-state instrument has provision for use of external crystal $59.50
in range of 1-15MHz.
o)
|
2-step 10 to 1 switch Ali-purpose generator with 85kHz to 40MHz output, Harmonics ; SR
with fine adjustment vernier tuning.
continued
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SWEEP/MARKER GENERATORS

Mod. Input Output Bias Sweep
Mtg. Model Marker Frequencies I Freq. Impedance | Impedance Voltages Frequency ‘
S— S — _ = _ _ |
Allied | KG-687 Variable on 4 bands | --------- 7502 3-50MHz |
| A.2-6.7TMHz 50-120MHz
64. B. 6.6-21MHz 120-220MHz
C. 21-75MHz
D. 65-225MHz
(Harmonic)
' Crystal freq.: I
4. 5MHz ‘
- ———————— —
B&K 415 Crystal Cont:39.75, | - |--r—momemmemv 75 or 300 Three bias Video: less than 1MHz to
41.25,41.67,42.17, (selected by | supplies: over 6MHz; IF: 35 to 50MHz;
65 42.67,42.75,44.00, sw on RF 2 supplies at| CH4: 56.5 to 71.5MHz; CH10:
- 45.00,45.75,& 47.25 cable) +0to 25vdc | 182.5 to 196.5MHz; 10.7MHz
MHz and one 8 to 12MHz.
supply at
+0C to 50vdc
l =
Heath | 1G-57 100kHz. Crystal cont: | 400Hz | Ext,Mkr. Mkr,sweep | Pos. or Lo band:
3.08,3.58,4.08, Ext,sweep | & atten:75() | neg 25vdc 2.5-5.5MHz
66_ | 4.50MHz at =.01%; I & atten: scope vert. | at 10ma IF band:
{ 10.7,39.75,41.25, 75(). 22K 64-72MHz
42.17,42.50,42.75, Demod in-
45.00,45.75,47.25, 220K
67.25 & 193.25MHz
at +.005%
.8 | I 2 & &5 —_——
RCA | WR-69A RF output | Adj. from Output freqs. on TV
cable:300 0 to —12vdc | channels 2-13, FM-88 to
67, IF/vid:100 108MHz, FM/Vid —50kHz-50MHz
Sencore| SM152 Crystal cont: | - 750 Linear sweep output on all
39.75,41.25,41.67, channels from 1OMHz to
68. 42.17,42.67,44.25, 920MHz. RF sweep output
45.75, & 47.25MHz. voltage is variable from
Chroma markers: 10uv to .1v
at 3.08,3.58 &
4.08MHz; FM-IF
Markers: at 10.7,
10.6, & 10.8MHz
plus RF video markrs
for ch. 45,10 & 13 | l

52
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Output |
Voltage { Attenuation Additional Comments Price
et — = T Sl S -3
0.3v RMS All solid-state. Regulated power supgly, dual feed- [ $99.95 (Kit)
0.1v RMS | back and 4-step decade attenuator with leval control
0.05v RMS '
!
| I
] | '
—— e i — — — = == — = | i
e 60dB I Solid-state unit provides IF and RF sweep on channels 4 $349.94
‘ and 10, Video sweep and 10.7MHz sweep jor IF in FM '
receivers. Added feature is marker tiit capability. | ]
+1db at 0.5v 70dB total in seven steps, TAII solid-state post marker/sweep unit. Complete with $135 (Kit)
RMS fundamen- —1,+3,+6, +10,+10,+20, cables and instructions. Provides 15 crystal-controlled ‘
tals and 10.7 markers. B
MHz on harms. i
+1dB at 0.5v |
RMS. fundamen- (
tals and 192-
198MHz on !
harmonics. . s
A s T TV: 60dB Swesp generator only with provision for extended marker $295
FM: 60dB adder unit. Comes with cables and instructions.
IF/Video: 70dB i
— L = — B ol B /S e .
---------------------- Sclid-state, self-containad unit provides post injected $395
IF markers and two preset chroma outputs. Comes with
cables and termination networks.
f
' i
. !

E— e
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TRANSISTOR/FET TESTERS

72.

TRANSISTOR TESHER
oo eme

-4

|

Mfg. Model Test Functions Meter Ranges
— L B T__—
Heath 1M-36 Checks transistors up to 15a and diodes Current Ranges: 15ua, 150p.a, 1.5m4,
to 1.5a. Tests for shorts, dc gain (Beta 150ma, 1.5a,15a. Voltage
69 0-200&200-400) Leakage (icbo,lceo), diode ranges: 1.5,5,15,50,150v
& forward and reverse
l
e -
Heath IT-18 l in-circuit transistor tester. In-circuit tests DCBeta on X1 range from 2 to
indicate good or bad transistor (accuracy 100, X10 range 20 to 1000
70 l depends on circuit under test), Iceo (out-
» of-circuit only) reads from 0-500044a, Icbo
(out-of-circuit only) reads from 0-5000y.a,
I | diodes forward or reverse current from
0-5000u.4a.
Leader LTC-902 Transistor tester and tracer provides in or D to 20v, 0 to 50ma
out of circuit tests. Tests Beta and iceo
71. l as well as diodes quality
RCA j WT-501A Tests Icbo, Iceo and dc Beta. In or out- Beta: 1 to 1000, Leakage Current:
! of-circuit tests on high and low power four ranges—1ma, 10ma,100ma, 1a
72. transistors
RCA WR-506A Transistor/diode tests for relative gain and Gain and leakage from O to 10
73 leakage —out-of-circuit
Sencore TF17 Transistor-FET tests in or out of circuit, gain, Reads Gm gain in micro-ohms, Icbo
leakage and lceo in microamps
74I
Sencore TF155 In circuit, out of circuit FET tester Reads Gm gain in micro-ohms,
leakage in microamps and a
75 special Idss current scale
* for matching FET's
"I

54
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Operating Controls
GAIN:calibrated for dc Beta.
Lever switches for BASE, CURRENT,
GAIN, COLLECTOR VOLTAGE,
COLLECTOR CURRENT, LEAK
VOLTAGE, SHORT TEST,

Icbo, Iceo or diode current.

BETA CAL, NPN-OFF-PNP, Beta (Iceo
Icbo), CAL-TEST, BETA X1, or X10.

Supply Voltage

— e

Internal: saven 1.5v “D " cells

provide 1.5,3,4.5,6,7.5,9v collect
| or supply for gain or leakage and

1.5 for bias.

B

|

Comments
Provides dc analysis of PNP and NPN
transistors. Has variable bias for
setting collector currents to 15a

Price

—

Ll
$60 (Kit)

Operates from one D" cell (not
supplied)

|
|
|

Will measure transistor dc Beta
in or out of circuit. Measures
leakage out of circuit.

] —1

| $26.95 (Kit)

PNP-NPN, selector, FUNCTION
switch, TRACER GAIN and BATT ADJ.

Eight 1.5v batteries

IN CIRCUIT ZERO ADJ CAL,
PNP-OFF-NPN, BETA

Comes with 7 test leads. Unit pro-
vides 1kHz signal plus harmonics
for FM and RF signal tracing.

$99.50

Two 1.5v “D” cells

Combination PNP-NPN-FWD-REV
switch, also HI-NORM switch

NPN-PNP selector, ON-OFF, BETA
CAL, BETA GAIN selector for
transistors combined with GATE 1,
GATE 2 selector for FETs

TYPE (NPN or PNP) selector,
FUNCTION, GmZERO, ON-OFF

Operates from two 1.5v “AA”
batteries

Unit comes with test leads and
manual. It will not test MOS and
FET transistors.

$66.75

Will check from front to back
diode ratios. Cannot be used for
FET or MOS transistor tests.

Comes with reference book of over
12,000 transistors and FETs

$18

— ]

$109.50

Comes with reference book of over
12,000 transistors and FETs

$94.50
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TEST LAB REPORT

Sencore Model CG19 Color

Bar Generator

This low-cost color bar generator is small enough
to fit in the tube caddy and yet large
enough for all service needs in the field

@ Servicing the color television
set requires a number of com-
plex test instruments.

When servicing the color set
in the field, we sometimes find
ourselves making a number of
trips back to the service vehicle
because of the size of the equip-
ment.

This manufacturer kept the
field service technician in mind
and came up with a color bar gen-
erator compact enough to fit in
the tube caddy reducing the num-
ber of separate pieces of instru-
ments carried into the home.

The color bar generatorissmaller
than a box of cigars and almost
as light. The instrument has a
vinyl-clad steel case matching
other instruments in the com-
pany’s line and rugged enough
to be carried in the tube caddy.

The unit is fully portable op-
erating on two 5.6v mercury bat-
teries for the power supply.

The unit provides five stan-
dard patterns: (1) ten standard
color bars of the type and phase
that have now become the stand-
ard in the industry; (2) crystal
controlled keyed bars (with 30deg
phase change between each),
which is commonly found in ser-
vice literature; (3) adjustable
dot size which is easily adjusted
with a screwdriver from the bot-
tom of the unit; (4) the crosshatch
pattern commonly used as a basic
convergence pattern; (5) ver-
tical and horizontal bars to sim-
plify dynamic convergence.

The patterns can be produced
on the entire low VHF band chan-
nels two through six by the TV
channel adjustment which is lo-

56

cated on the bottom of the unit.

The main controls on the front
panel include the POWER switch,
COLOR OUPUT control, PAT-
TERN SELECTOR switch and
INTERLACE control. The IN-
TERLACE control is a new fea-
ture on this instrument. It en-
ables the operator to actually
adjust the interlace on the pat-
tern and pair up individual lines
onthe screen toreduce their width
or to get small round dots in the

center of the screen, without
dot bounce.
Being completely portable,

the instrument operates by con-
necting the RF cable to the tele-
vision antenna terminals and
selecting the pattern.

The timer on this unit was de-
signed so that the countdown
from the 189kHz master oscil-
lator to the 60Hz field frequency
could be accomplished with three
adjustments — HORIZ HOLD,
HORIZ LINES and VERT STA-
BILITY. This was done so that
if the counting circuits should
go out of adjustment, because
of component aging or operation
in very low or high temperatures,
the timer could be “touched up.”

All these adjustments can be
made from the bottom of the unit
without removing the cover.

CIRCUIT DESCRIPTION

The color bar generator is a
miniature transmitter that can
operate over the low VHF TV
band and transmits B/W and
color test signals for color TV
setup and troubleshooting.

The heart of the timer in the
unit is the 189kHz crystal-con-

trolled oscillator TR1. Signals
from this oscillator are used to
gate the color signal (after shap-
ing in stages TR2 and TR8), to
form dotsand vertical linesthrough
differentiation by C19 and R26
and dot gate CR3 and to trigger
the first counter stage TR3.
Only three counter stages,
TR3, TR4 and TR7, are used.
They are all identical except,
of course, for the timing constants
which determine frequency. They
are essentially blocking oscilla-
tors with the timing elements in
the emitters. The first counter
is triggered by the 189kHz sig-
nal and divides 189kHz by 12,
generating the horizontal line
frequency. Output of TR3 is used
to develop horizontal sync pulses
in TR12 and also triggers the
second timing stage, TR4. TR4
divides the 15750Hz signal al-
ternately by 17and 18as controlled
by the bi-stable MV, TR5 and
TR6, through R14. Output {rom
thebi-stable MV provides, through
C14,onesourceof pulsesata 450Hz
rate to the third counter, TR7.
A second source of pulses, also
at a 450Hz, is provided through
C15 from the half line MV, TR10
and TR11. However, the second
source of pulses occurs approx-
imately midway between the
first source pulses so that when

For more details circle
900 on Post Card

Sencore Model CG19 color bar gener-
ator.

Top view of generator with case removed
showing circuit board and components
employed in the compact unit.
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mixed together they appear as
a single source of 900Hz pulses.
The third counting stage, TR7,
divides by 15, generating the
60Hz vertical frequency. Out-
put from TR7 is used to develop
vertical syne pulses in TR12.

The half line MV fires each
time TR4 divides by 17 and gen-
erates a new pulse 20 to 40us later,
as controlled by the INTERLACE
control, R36. Since TR7 locks
to this source of pulses through
C15, every other time it fires (it
divides by an odd number) one
field (as viewed on a TV raster)
can be shifted with respect to the
other field approximately =+ 10us.

Outputs from the -collectors
of TR5and TR6are mixed together
to form horizontal line pulses
in TRY. Since the bi-stable MV
switches each time TR4 fires,
the horizontal line pulses are
also generated at the same rate,
i.e., spaced alternately by 17 and
18 horizontal lines. Thus, they
always begin at the start of the
horizontal syne pulse. The width
of the horizontal line pulse is de-
termined by R30, C21 and C22.

Signals from the color signal
oscillator TR13, which are gated
at a 189kHz rate through CR4,
appear across the COLOR OUT-
PUT control R51, when the func-
tion switeh S1 is in the color bar
position. When S1 is in any other
position, supply voltage is re-
moved from the color oscillator
and the shaper TR8 to prevent
spurious operation.

Color signals from R51, ver-
tical line or dot signals from CR3
and horizontal line signals from
TR are selected with the func-
tion switch S1 individually or
in combination (depending on
the pattern selected) and are
mixed with the composite syne
signal from TR12 across R57 and
R58.

C35 and R53 help to isolate
the signal sources from the com-
posite syne signal. CR5 clips the
negative going sync signal so
that syne amplitude across R57
and R58 is approximately the
same as the positive signal am-
plitude at this point. The total
P-P amplitude of the composite
signal across R58 is approximately

K

»4-000 TRS
2N5I72

RANGE aDy

7 wORIZ LINE
R993100K
T

—

V 3
l sua«.
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C 56X

.3V,

The RF oscillator, TR14, is
tunable from 55 to 84 MHz (chan-
nels two through six) with C39.
The output from the -collector
is amplitude modulated by the
composite video signal in the
modulator diode CR6. Modulated
RF is coupled through C41 to
the R output cable, which is
terminated with a resistive pad
to match the 300Q2 input of a TV
receiver.

The power supply for the gen-
erator consists of two 5.6v mer-
cury batteries in series. The bat-
tery voltage is regulated down
to 7.8v with zener diode CR1 and
transistor TR25 which acts as
a series regulator.

Jacks are provided on the back
of the unit to check battery volt-
age. AVTVMor VOM is connected
to the jacks and the power switch
is turned on. If the battery volt-

age falls below 9.2v, the batter-
ies should be replaced by sim-
ply removing the two screws
on the bottom of the unit and slid-
ing the chassis out of the case.

continued on page 81
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For additonal information on products described in this section, circle the
numbers on Reader Service Card. Requests will be handled promptly.

AM TRANSCEIVER 703

Crystal filters and dual conversion
reject unwanted signals

A 15w AM business band transceiv-
er, the Model BB-920, is introduced.
All solid-state and American made,
the unit combines compactness with

e = ,E@M_
(X ]
- p——

economy. It is FCC-type accepted
for mobile 12vdc two-channel appli-
cations. The transceiver operates on
the 25-40MHz band, with crystal fil-
ters and dual conversion. This unit
joins the family of business band trans-
ceivers, linear amplifiers (up to 180w)
and power supplies for either ac or
dc operation. The linear amplifiers
and power supplies are all solid-state.
Commander.

ANTENNA HARDWARE

In specially designed
blister packages

704

A new accessories center, a per-
manent merchandising display, is intro-
duced. The display, stock number

10Y1000, is offered with an assort-

Accessories
Center

ment of 270 antenna installation hard-
ware products selected for fast move-
ment. Variations to the product as-
sortment are possible for dealers who
wish alternate hardware for display
in their particular operations. The
rack occupies only 3 1/2 sq ft of floor
space. It is constructed of sturdy steel
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structural supports, locked steel base
shelf, 1 1/4in. perforated, tempered
pegboard back and is coated with two-
tone beige perma-baked enamel fin-
ish. Six-in. and 10 1/2in. heavy-duty,
chrome-plated steel peg hooks hold
the merchandise. RCA.

CIRCUIT COOLER

Designed to locate problem
components by cooling

705

A freeze mist that reportedly cools
circuits three times faster than stand-
ard circuit coolers is introduced. The
product reportedly leaves no liquid

1]
8¢ w ecvrO™ i

residue. The extra dry cooling agent
is formulated to be non-toxic and odor-
free. It is designed especially to lo-
cate defective capacitors, transistors
and oxidize joints by instantly cool-
ing components. The circuit cooler,
Part No. 10-702, carries a resale price
of $2.50. GC Electronics.

SEMICONDUCTOR DISPLAY

Entire line of merchandise 706

can be displayed

Introduced is a new type of display
packaging that helps make semicon-
ductor devices sell themselves. The
new self-merchandising display cards
are 3 1/4 x 4in. blister packages in
eye-catching colors coded to indicate
the type of device. They are smaller
than previous HEP packages, yet con-
tain the same extensive electrical data
and preprinted suggested pricing that

L o1 ™ -
are work savers for counter salesmen.
Both hobbyist and replacement types
are available in this new packaging.
A distributor can now display the en-
tire line, including the 600/700 ser-
ies of replacement devices, on a sin-
gle merchandise display. The line of
devices is also available in small, vac-
uum-tube-type cartons for distribu-

tors who prefer this type of packag-
ing. Motorola.

DIGITAL CLOCK

Engineered for
any installation

707

Announced is the development of
a 12- or 24-hour low cost tymeter digi-
tal readout clock fully enclosed for

improved appearance opportunities.
The clocks are engineered for instal-
lation in any equipment or products,
rack, console, cabinet and panel; and
are designed for convenient econom-
ical mounting. Other features include
large 5/8in. digits. . .front panel time
reset facility, digits resettable indi-
vidually. Size: height 3 1/2, width
5 1/2, depth 3 1/4in., weight 3 1/2 Ib.
Pennwood.

CONTROL AMPLIFIER

Kit or factory-assembled
models available

A Model SCA-80 transistorized con-
trol amplifier, in a single, integrat-
ed package combining a power am-

708
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Don't sell a color
picture tube unless its
been on a test ride.

Down at the bottom of the page, you have a major advance in space-
age homeliness.

And a major advance in color tube testing as well.

That machine squatting down there is our beloved Iron Horse, the
fully-automated, revolving carousel we use to test our color bright 85°
tubes for emission, gas leakage, shorts, arcing and screen uniformity
prior to shipment.

Now we don’t intend to go into a song and dance on how total auto-
mation reduces testing error.

But we will tell you one thing.

Our Iron Horse test ride, combined with our life
testing and 100% set testing, makes it almost im-
possible for you to get a defective color tube from
us.

Which in turn makes it almost im-
possible for you to get chewed out
by a customer.

Next time you need a color re-
placement tube, remember the
great thing about the color
bright 85. We don’t send it to
you till its been around.

SYLVANIA

GENERAL TELEPHONE & ELECTRONICS
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plifier and a preamplifier is introduced.
The unit is rated at 40w continuous
RMS power per channel across the
audio spectrum with both channels
driven simultaneously into eight ohms.
Harmonic distortion is reportedly
under 1/2 percent and IM is under
1/10 percent at rated output. The am-
plifier incorporates a patented cur-
rent limiting protective circuitry which
acts automatically to eliminate the
need for channel fuses or circuit break-

ers and provides automatic resump-
tion of program material once an abu-
sive operating condition is remedied.
The control section of the amplifier
has complete facilities, yet is simple

trol action for those who do not re

to operate with a basic two-knob con-

FIX IT FAST WITH

MICROFLAME

Perfect Gift. 1deal for
workshop or lab. Perfect for
electrical, electronic repair
and wiring.

The do-it-yourselfer's dream!

A must for every

home workshop.

Microflame is

designed to handle

most light-weight

welding jobs. it's a

proven, professional

miniature welding torch. Completely
self-contained, this patented torch produces
5000° F pin-point accurate flame. Operates
on miniature oxygen and LP Gas cylinders.
No wires or connections needed. Make your
workshop complete! Microflame is the ideal
gift for birthdays, Xmas, every special occa-
sion. Only $19.95 (with oxygen and
LP Gas) Deluxe Kit $29.95 (with oxy-
gen, LP Gas and accessories).

MICROFLAME, INC.

7800 Computer Avenue, Dept. ETD
Minneapolis, Minnesota 55424
Area 612 927-5681

® FREE
BROCHURE

5 .. .for more details circle 120 on Reader Service Card
0

quire features such as loudness, fil-
ters, blending and remote speaker
switching. The kit features factory-
assembled, in-circuit tested printed
circuit boards which include all crit-
ical circuitry. No special test equip-
ment is required for the Kit's assem-
bly. The cadmium-plated steel chas-
sis is corrosion resistant and the unit
is supplied complete with a metal cover.
Price of the SCA-80 kit is $169.95 and
the factory-assembled model is $249.95.
Dynaco.

SEMICONDUCTORS

Each card contains
cross reference on reverse side

709

A complete semiconductor merchan-
dising program is introduced. The
program includes 13 of the most popu-

£s7 K4-520 599

CALECTRO 5% ' &5 S0l
ROCKFOND, ILLIWOIS U 3.A. 101

lar semiconductors used by hobby-
ists and experimenters. Each item
is packed in an attractive, easily dis-
played blister package and each card
has a complete cross reference on the
reverse side. The semiconductor mer-
chandising program, No. 49-1075, is
| a standard price line and each card-

ed item resells for 99 cents each. A
| starting quantity ranges from four
| to ten pieces on each item. GC Elec-
tronics.

MUSIC SYSTEMS

Ultra-compact system

i 710
|
‘ provides 360deg sound

Announced is a line of compact music
systems. Slimline is ultra-compact
and can fit into a small space on a book-

shelf or table top. It consists of four
separate products. Model SL1012 is
an AM/FM stereo receiver/speak-

ELECTRONIC TECHNICIAN/DEALER



This man is absolutely ruthless!

He's got the job of seeing that Opti-Vue's meet
the highest standards of color purity, clarity and
brightness.

We pay him to be ruthless.

On final inspection, under actual operating con-
ditions, he says “go” or “no go” on every Chan-
nel Master Opti-Vue that comes off the line.

His word is final. So is his quality control super-
vision of the 117 other tests and inspections on
every Opti-Vue CRT. He's even washed the new

“extra bright” rare earth phosphors down the
drain because he knew a screen did not live up
to Channel Master’'s reputation of equaling or
exceeding industry quality standards.

That's why you’ll find Channel Master tubes in
some of 1970’s finest color sets. That's why you
can point with pride to the name Channel Master
on a color replacement tube.

Call your Channel Master distributor. He’s a good
guy. He's your Picture Tube Headquarters.

At Channel Master YOUR Reputation is OUR Business.

N\

\ CHANNEL MASTER

DIVISION OF AVNET, INC., ELLENVILLE, NEW YORK 12428

- .. for more details circle 107 on Reader Service Cord
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er combination priced at $199.95 mini-
mum resale. The speakers are omnidi-
rectional and scatter sound in a 360deg
circle. Model SL1112 is the same stereo
receiver/speaker combination as the
SL1012 only with the addition of a
mini record changer and tinted plexi-
glas dust cover. It has a retail price
of $249.95 complete. Model SL1312
consists of an AM/FM stereo receiv-
er/speaker combination and a mini
record changer/stereo tape cassette
recorder. Complete system price with

ule is $349.95. The mini changer/tape
cassette module will also be sold sep-
arately as the Model PC13 complete
with dust cover. It is priced at $149.95.
Harman Kardon.

STANDOFF INSERT

Simple installation retains
all types of antenna wire

711

Introduced is a standoff insert that
retains all TV antenna wires and is
very universal. The insert will hold
the Belden 8290 heavy-duty shield-
ed 300Q wire, standard flat line, heavy-

twin line,
line, pool and RFG Co-Ax line. The
wire can be easily slipped into the
slot of the standoff for fast installa-
tion and it is not necessary to take
the insert out of stand-off or swing
it open to insert TV wire. iE Manu-

dust cover for phono/cassette mod- duty 300Q line, foam-filed VHF/UHF

facturing.

easy answers to common color complalnts WIRE STRIPPER

Cuts conductors
up to size No. 6 wire

712

An inexpensive tool for stripping,
cutting and looping all commonly used
wire from Nos. 6 to 16 solid and 8 to
18 stranded is introduced. The tool,
called “Little-7,” has six stripping

Perma-Power
puts back Color TV Quality!

D
- Fax

| holes that are reportedly accurate
| and clearly marked. The cutting blade
is 1/2in. long to allow cutting of cop-

Puts back

Puts back

electron emission, returns

black and white

shrinking, loss of

Holub.

Puts back per and aluminum conductors up to
brightness black-and-white full voltage No. 6 wire, also UF and Romex cable
. . g with a single snip. The nose of the
Color-Brite Color-Brite Automatic tool is pointed to reach into confined
Picture Tube Isolation Voltage | areas and can also be used for ream-
Briteners Briteners Regulator | ing 1/2 and 3_/4in._ conduit. ’Fhe han-
Color-Brite brings out lost | No Boost. Corrects for Automatically boost dles have plastic grips and a wide span.
sharpness and details of cathode-to-filament short Soliaee 15 vo){ts vgﬁesn The two halves are assembled with
fading color picture tubes. causing loss of black and line v%)lta o (o= SisE T an adjustable “Sta-Fast” hinge bolt.
Provides increased white video drive. Isolates | 19 voltngliminat S Over-all length is 6in.; weight 4 oz.
filament voltage to boost the short, restores the : e ”
|

full contrast and color
quality.

MODEL C-501 MODEL C-502 regulation, overloaded
for round tubes for round tubes circuits.

?
Dealer Net. ........... $5.85 | Dealer Net............ $7.25 | \MODEL D-210 MOVING ?
MODEL C-511 MODEL C-512 for appliances
for rectangular tubes for rectangular tubes rated up to 400 watts Be sure to let us know
Dealer Net. ........... $5.85 Dealer Net. . .......... $7.25 Dealer Net. ....... $14.95

information that gives the
color picture its quality.

Put Back Profit—Use

Perma-Power Briteners

Free technical literature on request>
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brightness, loss of
convergence. Combats
poor line voltage

,PM‘?O‘W% COMPANY

Division of Chamberlain Manufacturing Corp.

5740 North Tripp Ave. Chicago. Ill. 60646
Phone: (312) 539-7171

.. for more details circle 122 on Reader Service Card

Continued on page 78

your new address.
Please enclose a complete
address label from one

of your recent issues.
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NEW
OSCILLOSCOPES

FROM

TELEQUIPMENT

B FULLY SOLID STATE

® 70 mV/cm DEFLECTION
FACTOR

® 10 MHz BANDWIDTH

AC, DC, BATTERY POWERED
S'NGLE TRACE
TYPE S54U — $685

® TRIGGERED SWEEP

The 54 Series represents a new standard of perform-
ance for low priced oscilloscopes. The use of field
effect transistors in the input stages means that the
trace is stable . . . even at a deflection factor of 10
mV/cm. The ability to trigger at TV field or line rate,
coupled with magnified sweep speeds to 40 nano-
seconds per centimeter, permits high resolution anal-
ysis of video signals. Want to look at the 3.58 MHz
color subcarrier? You can do it with any of the 54
Series.

The Dual-Trace Type D54 lets you look at two signals
simultaneously, a real help in aligning FM Stereo
equipment.

TELEQUIPMENEQ .........

You can take the battery powered Type S54U any-
place. It offers you the convenience of being able
to service equipment, like 2-Way radios, right in their
own environment.

For even greater economy and comparable perform-
ance, select the Type S54A.

Telequipment products are backed by a one year
warranty, parts support and 26 service cenlers; mar-
keted through 55 Tektronix Field Offices.

For more information call your local Tektronix Field
Engineer or write Tektronix, Inc., P. O. Box 500,
Beaverton, Oregon 97005.

U.S. Sales Prices FOB Beaverton, Oregon

a subsidiary of Tektr Onix, Inc.

... for more details circle 133 on Reader Service Card
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The material used in this section is selected from information
supplied through the cooperation of the respective manufac-
turers' or their agencies.

ADMIRAL
Color TV Chassis G11/G 13 —Horizontal Output Transformer
and Tube Replacement

When replacing the horizontal output transformer in
a G11 or G13 series color TV chassis, it is very important
that you also replace the horizontal output tube with a new
Admiral branded 6KD6. The transformer failure usually
damages the output tube so replacement is necessary to
avoid a callback. The transformer replacement kit has been
revised to include a 6KD6 tube and the part number has
been changed to 98A131-3 from -2.

Some of these chassis used a pair of 6JM6s. You can either
replace with new 6JM6s or a single 6KD6 (clip off the ex-
tra plate cap).

Do not return the set to the customer without setting
the high voltage at 26.0kv (at zero beam current) and measur-
ing the horizontal current which should be between 235ma
and 250ma.

GENERAL ELECTRIC
Color TV Chassis KE—High Voltage Arcing

A few reports have been received concerning intermit-
tent high voltage arcing in the KE chassis. In some cases
this did not occur when the service man was present, then
repeat calls were sometimes necessary to discover the de-
fect.

If you should encounter such a condition, the receiver
should be inspected for evidence of high voltage arcing in
the most likely places such as defective spark gaps, spark
gap capacitors C116 or C117 damaged, anode lead and con-
nector, or arcing to the picture tube shield or neck. If no
indication of a defect is found, the 6L.J6 high voltage regu-
lator tube V17 should be replaced. Some cases of intermit-
tent high voltage arcing have been traced to this tube.

After the problem has been rectified, it is very impor-
tant that the high voltage be adjusted to the correct value
for the particular receiver. If the high voltage cannot be
adjusted, it is probable that the arcing has opened cathode
resistor R132. The spark-gap capacitors C116 and C117
should also be checked for damage.

MAGNAVOX
Color TV Chassis T940 — Troubleshooting the ATC Circuit

The Automatic Tint Control (ATC) circuit may be checked
very quickly for proper operation with the ATC switch and
the PREFERENCE control. First, turn off the ATC switch
and tune in a color picture. Adjust the TINT control for
correct fleshtones. If the picture is normal, two assump-
tions can be made—the 20vde supply to the ATC board is
present and the chroma amplifier is working. If the chroma
amp is not working properly, the symptom of “weak color”
or “no color” will result. This symptom may also be produced
by the bandpass amplifier and the killer stage. Defects in
the killer detector, phase detector, and the 3.58MHz oscil-
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lator may also produce this symptom. Scope checks, using
alow-capacitance probe, should be made to trace the chroma
signal to the point where it is lost.

With the ATC switch placed in the FULL position, the
PREFERENCE control should vary fleshtones from green,
through normal, to magenta, similar to the action of the
TINT control. With the ATC switch in the PARTIAL posi-
tion, the range of the PREFERENCE control is reduced.

A problem in either the red gate or the yellow gate may
be isolated by observing the action of the PREFERENCE
control with the ATC switch on FULL. If fleshtones can-
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not be shifted to green, the defect is most likely in the red
gate circuit. If fleshtones cannot be shifted to magenta,
the defect is in the yellow gate circuit.

The gates may be checked for proper operation using
a scope and a color bar signal. While scoping the collector
of the yellow gate, adjust the PREFERENCE control to
obtain maximum amplitude of the first bar following the
horizontal blanking interval. Move the scope probe to the
collector of the red gate; the third and fourth bars should
have approximately equal amplitude. If no waveform is
present, check the base signals and the de voltages.

If the PREFERENCE control has little or no effect on
fleshtones with the ATC switch on FULL, the problem will
most likely be the 3.58MHz switch or loss of the “X"” Ccw
signal. The switch transistor and base circuit components
should be checked for opens and shorts. A shorted switch
transistor will allow the gates to conduct on the positive
half-cycle of any chroma signal and all ten bars of a color
bar pattern will be present at the collector of both gates.
An open 3.58MHz switch, or loss of the “X” CW signal, will
prevent the gates from conducting at any time and there
will be no collector signal on either gate.

The AUTOMATIC COLOR CONTROL (ACC) circuit
functions to minimize large variations in chroma amplitude
so that frequent adjustment of the COLOR control becomes
unnecessary. Control is accomplished by changing the gain
of the bandpass amplifier with a de voltage. The ACC cir-
cuit utilized in the T940 chassis uses two signals to develop
the control voltage—the burst signal and the chroma sig-
nal. An increase in either one or both of these signals caus-
es a negative-going voltage to be applied to the control grid
of the bandpass amplifier to reduce gain. A reduction of
either signal causes the gain of the amplifier to increase.

PHILCO-FORD

Color TV Chassis 16QT85 and 16NT82—Horizontal Centering
Improvement

The following procedure can be used in certain instances
to improve centering in the subject chassis.
1. Unsolder components R208, R209, C207 and RV 201

ELECTRONIC TECHNICIAN/DEALER



We make our
own wire and cable.

That’s our tthg

»

+

There are a lot of wire companies that to see that every piece is perfect. produce it - us! For
call themselves wire manufacturers We can also keep an eye out to see that complete information COLUMBIA
But in reality. they’re more wire jobbers, our production rate never falls behind on Columbia wire,
than wire makers. and causes production shortages. cable and cord sets write

We're the real thing! We manufacture And what’s more, we can look out to Columbia Electronic Cables, 150 Hamlet
wire and cable from the raw materials to  see that our warehouses are always fully  Ave., Woonsocket, R.1. 02895; Mid-West
the finished product. stocked with items so we can fill Warehouse, 4045 North Rockwell

So what? So plenty! shipments on schedule. St. , Chicago, I1l. 60618; West Coast

Because we make wire and cable from The next time you want wire and Sales Office and Warehouse, 1950 Naomi
the beginning to end, we can watch out cable, order it from the people who Ave., Los Angeles, Calif. 90011.

Columbla Electronic Cables

DECEMBER 1969 . tor more details circle 110 on Reader Service Card



simplifies soldering

New
TEMPMATIC®

Temperature
Controlled Soldering Tool

Combines all the advantages of a pencil iron,
a fast heating soldering gun, and tip
temperature control. Exclusive removable
Powerhead contains Weller's temperature
control system. Protects components even in
the most delicate work situations. Tool weighs
7 oz. Use it for light or heavy duty soldering.
Mode! GT-7A has 700°F. 31¢" chisel point
Powerhead. Model GT-68 has 600°F. Vs "
conical point Powerhead.

The original
Dual Heat Guns

Fast heating. Long-life tips. Exclusive
trigger-controlled dual heat High
soldering efficiency. Spotlight. 3
models from 100/140 watts to
240/325 watts.

Dependable MARKSMAN lrons

They outperform other irons of their size and weight. Long-
reach stainless steel barrels. Replaceable tips. 5 models
from 25 watts to 175 watts.

=) —— Wello

Weller 25-watt Iron for intricate work

o

WELLER ELECTRIC CORP., Easton, Pa.
WORLD LEADER IN SOLDERING TOOLS

Industrial rated. Weighs 13 oz.
Delivers tip temperatures to
860°F. Cool, impact-resistant
handle. Model W-PS with 146" tip.

.. for more details circle 136 on Reader Service Card
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from terminal strip B3; also the red, blue, and the red and
white lead.

2. Remove terminal strip B3 and replace it with a 4-lug
terminal strip (with lug #2 being the only ground lug), at
an angle so that it runs parallel to the focus rectifier D200.

3. Move capacitor C205 from its present physical posi-

B4

A009 JAL’

tion to the opposite side of terminal strip B4 and resolder
to the same lugs (3 and 5).

4 . Reconnect the following components to terminal strip
B3 as follows: RV201 to lug #1, R208 to lug #2, R209 to lug
#4, C207 to lug #3, the red and blue leads to Lug #3 and the
red and white lead to lug #1.

5. Connect the 1500 1/2w resistor to B3 between lugs
1 and 3.

6. Connect the silicon rectifier to B3 between lugs 3 and
4 (see drawing for polarity). Anode side connects to lug #3.

7. Connect the 14 100v mylar capacitor to B3 between
lugs 1 and 3.

8. Connect the .14 600v capacitor between terminal strip
B4 lug #5 and terminal strip B3 lug #4.

9. Connect the 1.5K (Tto I0w) resistor to B3 between lugs
#1 and 4. Keep some clearance between the 1.5K and the
other components because of heat.

NOTE: In step 9, the 1.5K (Tto 10w) resistor will shift
the picture 7/16in. to the right. If you desire a greater shift,
you may use a 1K (7 to 10w) resistor which will move the
raster approximately 5/8in. to the right. Never go lower
than 1K in an attempt to obtain a shift greater than 5/8in.

Color TV Chassis 20KT40/20KT41 —HighVoltage Rectitier Tube

The 3AW2 high voltage rectifier tube originally sched-
uled to be used in chassis type 20KT40 and 20KT41 was
changed in first production to a type 3BW2. All prelimin-
ary service data and service manual PR4165 should be cor-
rected to show this change. The 3AW2 tube should not be
used as a replacement in this chassis since production chang-
es to the wiring of the tube socket increases the filament
voltage such that the 3AW2, if used, would have a very

ELECTRONIC TECHNICIAN/DEALER



short life. Only a 3BW2 should be used for replacement pur-
poses.
The production changes are illustrated as follows:

VR202
HOT IBW2
6JS6A
1
- % PIN ON 3BW2 SOCKET
SYLVANIA

Color TV Chassis D12—DC Restoration

The purpose of de restoration in a black and white televi-
sion set is to maintain the black to white signal ratios present
in the transmitted signal. In color television, de restoration
is needed to maintain color fidelity, from fully saturated

e M proowen, sy

DC REFERENCE
Buack  SREY, 0- e

DC REFERENCE

DC VIDEO SIGNAL szus snows LOSS of DARK LEVEL

u:vtcm: | c:l
Fo
.. T
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colors to the lighter pastel colors. If the black level changes
due to the Y signal loosing its de¢ reference, the colors de-
saturate.

Interstage coupling capacitors shown in the illustration
remove the de reference from the video signal making it an
ac signal. The peak to peak input voltage does not change.
However, the grid leak bias developed by the positive por-
tion of the waveform changes as the signal level changes.
This action shifts the conduction level of the amplifier. The
voltage drop across RL2 will vary with the grid leak bias,

In the direct coupled amplifier, the average conduction
level is related to the grid to cathode de bias voltage of the

WHITE
DC REFERENCE 0 .
sLack OREY

DC VIDEO SIGNAL

DC VIDEQ SIGNAL
WS NO

VIDEQ
DETECTOR

B+

amplifier. The voltage drop across the load resistor RL1 is
coupled directly to the grid of V2 developing a voltage drop
across the load RL2.

When the input signal is applied to the grid of V2, the de
bias is increased or decreased by the voltage changes. The
de reference in the output signal waveform shown in sche-
matic is maintained and saturated colors remain saturated.

When fully saturated colors are transmitted as part of the
composite video signal each color has a definite brightness
level, that must be maintained. DC restoration in the Y
channel insure the correct brightness level for each of these
colors. As an example, if saturated red is transmitted the
brightness level is 30 percent. The 30 percent brightness
level is maintained in the Y channel as referenced to the
blanking pulse. This Y channel signal without de restora-
tion increase its white level as shown, the color will loose
its fully saturated condition showing up as a washed out
red or pink.

DECEMBER 1969

NEW Heathkit” Solid-State
Color Bar — Dot Generator

Kit 1G-28 Standard
Only $79.95" 9x9 Displays
plus
Advanced Integrated Circuitry E":L::L"e

Delivers 12 Patterns Plus
Clear Raster ... No Divider
Chain Adjustment ... No
Flicker, Bounce or Jitter

3 x 3"’ Display

G

) R N . 3x3 Dot
e All solid-state construction using Integrated Cir-

cuitry o No divider chain adjustments e Stable
pattern display — no flicker, bounce or jitter e
Produces 12 patterns plus clear raster e Instant
switch selection of all functions e Exclusive 3x3
display plus standard 9x9 display of all patterns e
Horizontal lines only one raster thick for added
accuracy e Variable front panel tuning for channels
2 through 6 e Variable front panel positive and
negative video output e Front panel negative going
sync output e Two handy AC outlets on front panel
e Built-in gun shorting circuit with lead piercing
connectors e Front panel switchable crystal con-
trolted sound carrier « Copper-banded transformer
to reduce stray fields o Safe three-wire line cord e
Fast, easy construction with two circuit boards and
two wiring harnesses

Advanced Design. The new Heathkit 1G-28 is
one of the most stable, versatile Color and B&W
TV service instruments available. In addition to
the exclusive Heath 3 x 3" display of patterns
illustrated, it also produces the famitiar 9 x 9
displays . . . plus a clear raster for adjusting
purity without upsetting the AGC. Fifteen J-K
Flip-Flops count down from a crystal controlled
oscillator to eliminate divider chain instability
and adjustment.

il

3x3 Cross Hatch

D

3x3 Shading

D

3x3 Color Bars

Time-Saving Versatility . . . gives you front
panel tuning for channels 2 thru 6 . . . front panel
variable plus and minus video output . . . front
pand sync output . .. two convenient AC outlets

. built-in gun Shol‘llnb circuits and grid jacks

. vectorscope capability . . . crystal controlled
sound carrier . . . banded transformer to elimi-
nate stray fields . . . zener- regulaud power supply

. safe three- -wire line cord . . . fast circuit board-
wmng harness assembly. For the versatility you
couldn’t get before . . put the new 1G-28 on
your bench now.

Kit1G-28, 8 1IbS......ccvviiniiianinsainas $79.95*

D

3x3 Vertical

D

3x3 Horizontal

e R o -
HEATH COMPANY, Dept. 24-69 < # HEATHEKIT
Benton Harbor, Michigan 49022 -

{7 Please send my FREE 1970 Heathkit Catalog. a Schiumberger company

|
| |
| |
| [J Enclosed is § plus shipping. |
: Please send model (s) _ ——— e oy I
| Name. e e ——S———— e |
| Address_ i — |
I City___ _ State. N (] J— _ I
| “Prices & specifications subject to change without notice. |
Rt e oA o0 o IE=2GOR ]

.. for more details gircle 115 on Reader Service Card



GD) new PRoDUCTS

For additional information on products described in this section, circle the
numbers on Reader Service Card. Requests will be handled promptly.

SINGLE CHANNEL 713

PREAMPLIFIERS

Employ silicon
transistor circuitry

A line of selective solid-state sin-
gle channel preamplifiers for all “82"
channels is introduced, using silicon

AL

transistor circuitry. They provide 20dB
gain on all UHF channels, 20dB gain on
VHF channels 7 through 13 and 16dB

L e —

DEPENDABLE ALL-
PLASTIC COLOR TUBE
BRIGHTENERS

H#CTB-70

Restores “New Set” performance to Color TV Sets
when Color tubes become dull and lose contrast
quality after one year. increases tube brilliance by
increasing the electron emission. All plastic—not |
paper! Reusable! Simple installation' Just ptug in
between the cotor tube and color tube socket. #CTB. ‘
70 for 70° button base plc tubes. =CTB.90 for 90
button base pix tubes. Both blister.sealed on attrac-
tive, informative Peg-Hang Cards. For Profit Details- ’
Write:

@ %& |

RMS ELECTRONICS, INC.

50 Antin Ptace, Bronx, N.Y. 10462
« Tel. (212) 892-6700

N
. for more details circle 127 on Reader Service Card
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gain on VHF channels 2 through 6.
Adjacent VHF channels are atten-
uated by 15dB (15dB down 6MHz
from edge of desired channel). Since
UHF channels are not so closely spaced,
the UHF preamplifiers attenuate UHF
frequencies three channels away by
15dB. Noise figure is reportedly low,
only 5dB on channels 2 through 6, 6dB
on channels 7 through 13 and 9dB at
UHF frequencies. Input and output
impedances are 75(2. Each unit com-
prises a mast-mounted single-chan-
nel preamp in an unbreakable mold-
ed plastic case and an indoor remote
power supply. The output of the re-
mote power supply can be fed direct-
ly into a single channel or broadband
amplifier, or mixed with other chan-
nels through a filter network. The
series are model numbers SP-2802
through SP-2883, with the last two
digits indicating the channel number.
The SP-2888 handles the entire FM
spectrum. The units list for $75. JFD.

RADIO RECEIVER

Automatically scans
any eight channels

714

A radio receiver that automatically
scans up to eight fixed frequency chan-
nels while presenting a continuous
flashing light display is announced.
Known as the Bearcat, it is designed
for all business and emergency radio

users. It searches at the rate of 12
channels per second, locking on the
first active channel. When the trans-
mission ends, the signal search con-
tinues. A red light blinks for each chan-
nel scanned and the light stays on
during a transmission to identify the
active channel. Any desired channel
may also be manually selected. The
radio may be used conventionally or
mounted in a vehicle. A 117vac power
cord, 12vde power cord and mount-
ing brackets are furnished. Weigh-

ing 4 lb, the unit is approximately
9w x 4h x 6in. d with a telescoping
antenna which extends to 17in. Sen-
sitivity is reportedly Imv or better
for 20dB quieting and a squelch con-
trol eliminates extraneous noise. Min-
ature plug-in type crystals are avail-
able for the exact frequency desired.
Front panel controls include squelch,
volume with power switch, manual
scan, channel select and eight pilot
lamps. Three basic models are offered,
with frequency ranges of 30-50MHz,
150-174MHz and 450-470MHz. Sug-
gested retail prices start at $139.95,
plus crystals. Electra.

SANS-A-FUSE 715

Circuit breaker
replacement for fuse

Introduced is a line of color coded,
plastic covered circuit breakers design-
ed to replace either chemical or amp
fuses. The color coded fuse fits in the
same socket as the chemical or amp

NVW)J&:OM
“V-SNVS

@3SN4d

fuse and it eliminates time consuming,
repeated replacement which may be
needed until a circuit is repaired. The
circuit breaker can be reset as often as
necessary until the cause of the circuit
defect is found: then the proper fuse
may be installed. Workman .

ELECTRONIC TECHNICIAN/DEALER



One last chance
for self-employeds
to cut their
1969 Income tax.

Act now and you can still deduct up to a
full 10% of your income, up to $2500, from
your tax return while saving for retirement
under provisions of the Federal Keogh Act.
If you're self-employed you can put a plan
into effect by December 31 and get an en-
tire year’s tax deduction.

Tax savings doubled

Improvements in the Keogh Act have dou-
bled the saving previously allowed. Now
every dollar you put into a Government-
approved retirement plan is tax-deductible.
Every dollar your fund earns while growing
is tax-sheltered. Call Or Write Today—Or Air-Mail Coupon

Connecticut Mutual Life
the'Blue Chip’company

More performance, more flexibility,

less red tape

A new policy series, with special contracts
specifically designed for Keogh Plans, is
now available. These policies are available
with or without a life insurance feature; with
orwithout afixed premium obligation. Finally
CML'’s IRS-approved Prototype “E" Agree-

Keogh Plans Dept.
Connecticut Mutual Life Insurance Co.
Hartford, Connecticut 06115.

Gentlemen

Please send me your new "'Good News'' booklet on re-
tirement plans for the self-employed including fulldetails
of your Treasury-approved pension plans.

P —— — — — — — — — — — — — — —

ment reduces plan installation to its sim- eme
plest terms. SN . Address
T
Interested” Wnt.e fqr our ) T City State Zip
booklet by sendinginthe Tax-sheltered E-12
coupon today. No obli- retirement plans | | _ _ __ _ _ e e e e e — J
for the

gation, of course. self-employed

I 'Cnnn«n(m AMutual Life
|
| S— F—

... for more details circle 112 on Reader Service Card
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3708 NEW PRODUCTS

POINTER KNOBS

Unbreakable one-piece
construction

716

The KPN series is a one-piece ma-
chined aluminum pointer knob with
a straight knurl body. The unbreak-
able one-piece construction includes
the protruding pointer that has a hair-
line indicator. Serrations make up
the straight knurl body and the knobs
have a hard anodized finish resistant

to scratches and wear. The one-color
finishes available are: natural alumi-
num and anodized black. The two-tone
color combinations include knobs with

G

natural aluminum body with black
top, and black anodized body with
natural color top. Outside body diam-
eter is 0.750in. and has a 1/4in. shaft
diameter. This series includes 6-32
set screws in two places. The knobs

Insurance Analyst

H

Today, practically everything in
electronics is converting to solid-state
circuitry. To stay on top of the transis-
tor market, it becomes more and more
important that you be able to do a top-
notch job in transistor equipment
servicing. That's why B&K designed the
Insurance Analyst. It's the transistor
set analyst that far surpasses any other
instrument of its kind ... one that makes
solid-state servicing a fast, uncompli-
cated operation. It's the diagnostic
instrument that insures your staying on
top of transistor equipment diagnosis.

The B&K transistor analyst is designed
to make transistor diagnosis a simple,
fast, efficient operation. It services

not only transistor portables, but also
auto and home radios, TV and audio
amplifiers. It also provides RF and IF
frequencies for FM receivers. And the
FM and AM generator outputs feature
pin-point vernier tuning for high speed
diagnosis.

Service engineers everywhere have
acclaimed the 970 as the leader in the

B&K puts an end to test equipment.
We’ve developed Silent Partners.

970 Transistor
Equipment Analyst

field. And that's understandable, when
you stop to think what a precision
instrument it really is. The all solid-
state circuits assure minimum down
time and maximum reliability. It's
capable of in-circuit and out-of-circuit
testing and requires no unsoldering ot
transistors or other components. It even
has its own built-in power supply with a
5 amp output and low ripple. And the
rugged, burn-out-proof DC Volt-Ohm-
Milliameter features 11 ranges for

your convenience.

If you would like to know more about
the B&K /nsurance Analyst, contact
your nearest B&K distributor today. This
is one insurance investment that will
pay handsomely in dividends!

Remember, the "‘Silent Partners’ are
your keys to business success!

B&K Transistor Analyst

Model 970. Net: $209.95

Product of Dynascan Corp.

1801 W. Belle Plaine

Chicago, /llinois 60613

/B!

... tor more details circle 103 on Reader Service Card
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are priced at $1.40 each in single lots,
and the two-tone models are $1.60
each. Alcoknob.

INVERTER

Provides reliable 117vac power
from 12vac battery input

717

Announced is the production of two
frequency stable inverters for the
operation of closed-circuit television.
The Continental Model 50-191-3 (275-

300w cap.) and the dual Continent-
al Model 50-202-3 (550-600w cap.) pro-
vide reliable 117vac power from stand-
ard 12vac battery input. The frequen-
¢y stable feature of both these units,
60 *+1/4Hz, provides the type of power
for the operation of TV cameras, re-
corders and monitors. Units come
complete with convenient remote con
trol and heavy-duty 15ft copper leads.
Both units are ideal for operating many
pieces of peripheral equipment with-
in wattage, capacity of unit, used in
direct conjunction with CCTV sys-
tems. Other higher wattage 24v units
are available at additional cost. Terado.

VOM

Features taut band
meter movements

718

Introduced is the 260 series VOM
with taut
Instruments
cycles

band meter movements.
calibrated after 25

million reportedly showed

W,

a change in repeatability of less
than 0.2%. The taut band movements
withstand moderate shock and - vi-
bration which cause errors in pivot
and jewel instruments. The response
of the taut band meters reportedly
offers smoother operation and elim-
inates noticeable overshoot. These
Volt-Ohm-Milliammeters come in a
broad variety of ranges and accur-
acies with Add-A-Tester Adapters

?’?”'@
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which expand capabilities for VTVM,
temperature measurement, audio
wattmeter and many other applica-
tions. Simpson.

SOLDERLESS CONNECTOR

Requires no special tools 719
and assembles in seconds
A solderless connector, Model PL

259, is reportedly assembled in sec-
onds and requires no special tools.
Standard in all respects with the regu-

Yy

lar PL 259, this connector (patent pend- |
ing) is presently available. Also avail-
able is the GLC89 connector for 58/U |
cable and the GLC 90 connector for |
59/U ecable. Only a single cut to the
inner conductor is necessary in us-
ing this connector. No adapter of any
kind is needed and since no solder-
ing is required, the connectors may
be used over again. Gold Line.

TUBE TESTER 720

Solid-state devices used
to test tubes |

Announced is a tube tester using
FETs in place of a vacuum tube, al
lowing the service technician to get
immediate readings even when he |

forgets to turn the tester on before
the test. According to the manufac-
turer, tube-operated testers often read
the leakage of the tube in the tester
itself and possibly cause the techni-
cian to reject good tubes. Reported-
ly this is the first time in tube test-
er history that solid-state devices have
been used in tube testers. The Mighty
Mite Six, Model TC154, also has a new
time-saving feature of push buttons
to replace the function switch. An-
other socket has been added to test
some of the later tubes and tubes that |
were seldom used in the past but have |
recently hecome popular. The unit |

|

|

is housed in a two-toned brushed steel
and vinyl clad case with the vinyl carry
ing over the front panel. Price is $89.50.
Sencore.

DECEMBER 1969

New
Coil
Catalog

New
Replacement
Directory

e e S

New J.W. MILLER COMPANY

19070 REYES AVENUE ® P.O. BOX 5825
Plant

(iOMPTON, CALIFORNIA 90224
Address ¢

See your local distributor for your copy of Catalog 170

Catalog 170 gives specifications, prices and
installation diagrams for the industry’s most
complete line of RF and IF coils

Exact replacements are cross
referenced for all known color
and black and white TV sets
home radios and car radios.

QUALITY

¢

- .. for more details circle 121 on Regd_el_ EQNEF.a_Id

HERE'S THAT

THICK STUFF™

you hear so much about

Most people call it BLUE STUFF but some
call it “thick stuff’” guess that's because
compliments and endorsements come in
“thick’’ and fast.

SURPRISINGLY being ‘‘thick” doesn’t
make it ‘cake up’ or ‘gunk up’ — BLUE
STUFF stays soft, can’t cause a callback.

We made BLUE STUFF thick on purpose. It
would have been easy to water it down but
we wanted it concentrated — so it would do
the best job.

BLUE STUFF FOR TUNERS - the only
one tested for three years before being
placed on the market. When we say it won't
cause a callback or give trouble in the future
we KNOW it won't.

LONTY ousk
LONTIN PoLISH
uous s

FOR COLOR # 837
R GAIN » NuvISTO!

*concentrated’

SPRAY  aasmis ="

ag e o] MAKERS OF 35 OTHER CHEMICAL
SPRAY TCOLS FOR TECHNICIANS

Box 949, Amarillo, Texas 79105 e Canada: Wm. Cohen, Montreal

.. . for more details circle 152 on Reader Service Card
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TECHNICAL DIGEST

Admiral

TV Chassis H2,H3,H4 — Slow Starting Horizontal

Oscillators ... ... ... .. ... .. ... ... ... ... 1/69—32
Stereo Console —Chassis Removal .. ... ... .. . . .. 1/69 —32
Special Tools for Commerecial TV ... .. .. . .. L 1/69 —32
TV Chassis H1/H2/H3/H4 —Slow Starting . . ..4/69 —30
Instant Play Feature ... .. ... .. . . . n_ 4/69 —30
Polyester Film Capacitor Identification ... ... ... . 5/69—30
Radio Chassis 24A5/24 A5A —Overheating

Resistors & nees swaze S sfear. 9, . . 58E5e @oma 5/69 —30
Radio Chassis 13H1— Audio Distortion . ... ..5/69—30
21HJ5 Horizontal Qutput Tube Replaced

by 21JV6 .. 5/69 —30
TV Chassis TG2- 2/9m 'I‘V Vertical Hold
Broblem.s: uaalias aiie «dhnds Fridkd sl . 5/69 —30
Radio Chassis 15B4 — Power Tuning Circuit

Deseription ................ ... ........... 8/69 —
TV Trap Alignment s S - T 9/()9—33
Bench Setup for Ahgnment e, 10/69 —

Delco Radio

O0IPBPTIAM PB/Tape 101BFMT1 AM/FM

Stereo Tape Units —New Speed Control

Component Location ... ... ... .. . . . . . . 12/69—34
1970 Antenna Socket Coupler . ........ ... .. .. 12/69 — 34
Loose Ferrite Sleeves in AM Tuners ... ... ... .2/69 —30
1968 Buick T-400 Tape Players

68T-2 — Rattles .. . .. ¢ whmu [EIDTE B Ie 2/69 — 38
Tape Player T- 1()()—Runmng Fast ..2/69 —38

Tape Player T400 and Cartridge Loc.k 'Al.m Plvot
Pin 69T Crosstalk Complaint ... .. .. .. ..
Radio Model 94I¥PH3/94FPB}—Trouhleshootmg

L.3/69—30

Procedures ... ... . . FE 4/69 —30
Emerson
Amateur Radio or FM Station Interference . . .8/69—33
Color TV Chassis —Channel Four
Interference .. ... ... . ... .. ... .. . . ... .. .. 9/69 —33

General Electric

Record Changer — Binding Turntable Hubs ... . .. 12/69—30
Record Changer RI)4()0/RD5()()-rMuItiple

Record Drop . .. e I .1/69 —32
Radio/Phono Model T845 Sdfety

Modification CHE e d I nEaaEI B A Bl L 1/69—
Portable Stereo—MIA Integrated Circuit

Amplifier Description S WEIE 8 el - § Lo .3/69—-30
TV Chassis SC/S-1—Low Sensitivity on

Weak Signal ... ... .. 3/69 —
TV Chassis S/V — Intelmlttent Horwontdl

Oscillator Startup . ... ... . .. .. . . . .. 4/69-32
TV Chassis S-2, P-1 and P-2 Intermlttent

Audio ... ... 10/69 —

Magnavox

Remote Speaker System Model 1S8716 — Access to

Speakers and Crossover Network e 1/69 — 36
Radio Chassis R220/R223 — Speaker Switch

BreakAgeimu 300t siaras sace Frme . . MId . Axg s 3/69 — 32
Conversion of Magnavox Record Players for 50Hz

Supply Operations W B I E e [ - .. 4/69 —80
Tape Model 1V9022 — Battery Installation

Recorder ... ... .. .. .. . .. . . .. . ..5/69—-31
Radio Model RIO’CIO—-InetaIlmg Heat Smks on

Output Transistors ... ... . .. .. ... .. 6/69 —32

72

Motorola
Alternate Method of 4. 5MHz Trap Alignment in
Solid-State B/W Receivers . . .. .. .. ... ... . .2/69 —30
TV Chassis TS592/612 VHF Tuner TT409 — Transistor
Replacement ... ... . .. ... . .. . .. .. L. 2/69 —
FM/AM Tahle and Clock Radlo Models HS-67250/CHS-
67250 DHS-67250 — Intermittent Hum after a Short

Period of Time .. ... .. ... .. .. . . ... .. .. .. L7/69—
AM/FM Hi Fi Chassis IC¥50 Cncult
Description . ... ... ... .. ... .11/69—34
Olympic
TV Chassis NDP — Horizontal Pulling and Bending
under Certain Signal Conditions ... ... .. . 7/69 — 34
Philco-Ford
Hi Fi Amplifier Chassis R20 — Production Run
Change : 10/69 —34
Hi Fi Ampllfler Cha551s R2()ST Tuner—Hum on
Multiplex Operation .10/69—34

RCA Victor
Zener Regulated Power Supplies . . .. Lo 12/69—
TV Chassis KCS169 — Automatic Gain Control (AGC)
Circuit Description . . . 2/69—32
Video Waveforms 3/69 -32

Portable Clock Radio M(')del RLS Transmtor Clock

Circuit ¢ mIEE 3G E w0 .. .5/69—31
Troubleshooting Vldeo Stdges s AFCHE. el st . CLT/69—34
Sylvania
Min-Nom-Max Parameters .. ..... ... ... ... . .. . 9/69 — 34
Westinghouse
Radio Mode! 23S18B —*Squelch Circuit’
Description . ...... ... .. ... R ..6/69—-32

Radio Model RTF: 30‘30A Hum 4 JT/69—34
Radio Model RTF3030A —FM Stereo Indicator Lamp

Failure . ... . . aGE JEw DT HIDEEAE »ed . - 7/69 —36
Zenith
FM Multiplex Receiver Chassis 252T120— Biplex
Detector Circnit Description ... 6/69-32
COLORFAX
Admiral
Color Chassis K10 —Field Effect Transistor . 1/69 —72
Color TV Chassis K10 -l)escription of Color
CilicQits .mua® saign otPPa =M% e s .. L 1/69—T2
Color TV Chassis KlO Sel vice Note . 5/69 — 74
Color TV Chassis K10 —Keyed AGC Circuit ..5/69—74
Color TV Chassis G11/G13/H10/H12/H15 Series—
Weak or No Color . . ... 6/69—62
Color Convergence ‘VIagnets . .6/69—62

Color TV Chassis G11/G1: 3/H10/I{12—Wrong
Colors ... .. ..6/69 —62

Color TV Chassis GI 1/G13 Horlzontdl Output
Transformer and Tube Replacement

Sound but No Picture, Except Briefly When
Set Is Turned Off

All Recent Tube Type Color Chaeels Color

12/69 —62

6/69 — 62

CRT Drive Alignment S pa— 7/69 —68
All Recent Tube Type Color Chassis — Master
Screen Control /69 —68

Color TV Chassis 1K 10— Automatlc I)e;:aueemg .
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CircUilE sria nwivd FAAFE SAFTE DE 2 & JETlan® eT 2w 10/69 — 68
Color TV Chassis 4Kl()-—C0]0r TV ngh

Voltage Tubes . .. 10/69 — 68
General Electric

Color TV Chassis KC/KD —New Horizontal Output

Transformer Assembly . . ... ... .. .. ... .. ... 3/69 —64
Color TV Chassis G-1—New HV Rectlfler

Tube swmna ol ol ila - § 3w A8 31 §EE w . 3/69—64
Color Chassis H-- ngh Voltage Check

POINUS .48 36w fhent sEie - 56 Qs eie - 533" ! .3/69 — 64

Color TV Chdsan }\E—Qluck Removal of
Cabinet Backs
Color Chassis KE —Service Infmmahon Chassis

5/69—74

Power Supply Diode Failure .. ... .. a . .5/69-75
Color TV Chassis KE — High Voltage Arcmg L 12/69—62
Preset Fine Tuning Adjustment Shift . ..5/69—-T5
Color TV Chassis KE—QOpen Video Peaking . .. 7/69—-68
Color TV Chassis KE —Qbscure Problems C.T/69—68

TV Chassis P— Improper Filtering .. ....... ... 7/69 —68
Color TV Chassis KE — Field Alignment of the

AFC Module . .............. ..9/69—-70
Color TV Chassis KE—HV Arcing t() CRT ‘%hleld

or Neck o 5iia 18 cuss Bhslt b0 30 nuls - SEFa 350 9/69—70
Color TV Chaesns H i— Ad]ustmg ngh Volt age .. 10/69—68
Color TV Chassis C-1— Madification to Improve

Degaussing Action ... ....... ... ... 10/69 — 68
Color TV Chassis G-1—HV Transformer

Squieal 1 sszznT Nt nese TpeIr C3 K 6 10/69 — 68
Color TV Chassls H- i—ngh Voltage

Regulation . . .. 1169 T4
Color TV Chassis C- l—Chroma N01se n oG D4IEIH b 11/69 —74

Magnavox

6BK4 Tube Replacement . ... .............. .. 3/69—64
Color TV Chassis T9:31/T933/T938 — Defective

61.M8 Video/Syne Amplifier and 6JC6/A

3rd Video Amplifier . ...... ... ... ... ... .... 5/69—175
Color TV Chassis T924 — Fllmmatlon of

Afterflow on CRT Face J 6/69 —62
Color TV Chassis T924 — Modification of Color

Test Fixture ... ... .. ... ... ..........
Color TV Chassis ’I“H}—Hox izontal Jitter, Low

6BK4 Current, Raster Size Change as Brightness

Control Setting Is Changed T e ... .6/69—64
Minimum 6BK4 Current B S d AT JDIES = .6/69 —64
Channel Eight Tweet Rednctlon N ga as L6/69 —67
Color TV Chassis T924 —‘In Cabinet' AFPC

6/69 —64

Alignment . . ey Vsl blbes adw?) FIFINLLIE BT 7/69 —81
Color TV Chassis T924 —Critical Horizontal

Hold or Lockout . ............c.o.iviu.s .11/69—-T4
Color TV Chassis T924 — Importance of Proper

Setup of TAC Models . ... .. .. .. .11/69—-76
Color TV Chassis T940 — Troubleshootmg The Arc

Cireuit ... ... .. . .12/69—62

Motorola

Color TV Chassis TS915/TS919 —Service Tips .2/69 — 68

Color TV Chassis TS915— Centering Intensity
Control of Chassis Coded TS915D-28 and
Earlier . ... .x. Pssk® o. .a . MAF, axsa iMe o a's .3/69 —64

Color TV Chassis TSQ]J—Selnce Information
Video Ringing » rozae r23: sewn . nswmk = .

TS915 Remote Chasms-—Audlo Poppmg During
Channel Change

Color TV Chassis ’I‘S‘)la—No Ihgh Voltage

.. 4/69 —68

.. 4/69—68
..5/69—-1TH

Olympic
Color TV Chassis CT-911— Sensitivity
Improvement . ... ....... ... ...... J7/69—81

Color TV Chassis CTC19/21 /31 —-Intermnttent

Color . ... .. ... ... L T/69—81
Color TV Chassis CTCZ()/ 30 — Dark I,m-»q at Left

off Raster M. . . % . sidea o aMAd . saca FANEE - 7/69 —81
Color Model CT400 Chdeqls—Sel vice Hmls ... .8/69—-58
Color TV Model CT-910—Service Hints ... .. .. 10/69—70

DECEMBER 1969

Color TV Model CTC30—Service Hints ... ...... 10/69—70

Philco-Ford
Color TV Chassis 17MT80A/18QT&6— Video

Amplifier Servieing . ....... ... 4/69 — 68
Color TV Chassis 20KT40/20KT41 —High Voltage
Rectifier Tube ... ... ... ... ... ......... 12/69 —64

Color TV Chassis 18(2T85/18\’[T70 Fallure of
Blue and Green Drive Control .. .......... .. 8/69 —58
Color TV Chassis 16QT85 and 16NT82 — Horizontal
Centering Improvement .. .......... L 12/69 —62

RCA Victor
Color TV Chassis CTC40 — The MOS Field-Effect
Transistor .2/69—68
Servicing Direct- Coupled Circuitry wome: oe momgrs 8/69 —58
Automatic Gain Control ..9/69—-70

Sylvania
Color TV Chassis D12/D13— Local Oscillator
Stabilization on 54-23857-3 Tuner . .. ..
Color TV Chassis D12—DC Restoration

.. 8/69—61
.12/69—65

Truetone
Color TV Model 2DC4815 —Circuit Modifications . .1/69—74
Westinghouse
Color TV Chassis V8001 — Automatic Chroma Control
and Color Killer Cireuit Deseription . ... . ... 2/69 — 68
Color TV Chassis V8001 — Reactance Control
Circuit Deseription ... ......... ... ... .. 3/69 — 64
Color TV Chassis V8001 —Demodulator Circuit ... 6/69—67
Color TV Chassis V8001 —CRT Circuit . ......... 8/69 — 61
Zenith
Color TV Chassis 14A9C51 — HV "Hold Down’
CIrCOit v s pame vmes - o 6 pee - Sf8 - o b . . 243 10/69—73

ANTENNAS AND ACCESSORIES
Selling and Installing MATV ... .
Installing Home MATV Systems . .......... .. .... 4/69 —48

TV Service in CATV Areas .. ................. 4/69 —57
Signal Strength Meters .. ................... ..5/69 -39
Antenna Time .. ... ... . ... 7/69—45
Signal Strength Meters Part ’I‘\\o JE SEE 33m ..9/69 —44
BUSINESS

Technician Incentive ... ... ... .......... .1/69 —-57

Education and Control . . .2/69—57
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No violence!

But this
book s a

best seller!

wouldnt you like a FREE copy’7

Dealers onlyplease

Here’s the brand new book that’s receiving
tremendous reception from dealers who are mak-
ing big money selling Winegard TV antennas,
home outlet systems and accessories. Because
when it comes to best possible reception, Wine-
gard products really do the job.

This brand new Winegard Catalog has 48
pages of the most complete lines of prepackaged
outdoor and indoor TV and FM antennas and
accessories in the business—the most nationally
advertised lines in the business—and the fastest
selling lines in the business!
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Please rush me my Free Winegard Catalog
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RCA Raises Prices on
TV Sets and Stereo Consoles

The RCA Sales Corp. announced selective price increas-
es averaging 2.2 percent on color and B/W television re-
ceivers and 3 percent on console stereo-radio combinations.
The price increases will be effective Oct. 11, 1969, and will
apply to all but a few models in the current RCA lines.

Donald P. Dickson, president of the RCA Sales Corp.,
said the price increases reflected rising costs which exceed-
ed the company’s ability to absorb them. Dickson pointed
out that RCA had long held the price line on its consumer
products through innovative cost reduction programs, but
that inflationary pressures had continued to mount.

Certain portable and promotional models in the RCA
lines are not affected by the price changes.

Three-Year Warranty on
Admiral Replacement Tubes

Admiral Corp. announced that its exclusive three-year
wa ranty on color picture tubes in new color sets has been
exi:nded to include the company’s line of Super-Brite re-
p ment tubes. The standard replacement color tube war-
ra in the industry is one year.

J. Casale, marketing vice president-electronics divi-
sion, said that owners of Admiral color sets with an expired
tube warranty can purchase from any Admiral distribu-
tor or dealer a2 new (not rebuilt) picture tube with a three-
year warranty. These include bonded tubes ranging from
12 to 23 in. in size.

Admiral Super-Brite color tubes are produced with im-
proved rare-earth phosphors in the company's multimil-
lion-dollar tube plant in Chicago.

Semiconductor Sales Up 15.5 Percent
In First Seven Months

U.S. factory sales of semiconductors totaled $778 million
during the first seven months of 1969, the Electronic Indus-
tries Assn.’s marketing services department reported.

This was 15.5 percent higher than the $673 million in total
sales during the same period in 1968.

Sales of monolithic ICs amounted to 129 million units val-
ued at $226 million during January-July 1969, up 80.9 and
29.6 percent respectively, from unit and dollar sales dur-
ing this period a year ago.

When sales of hybrid ICs are added to the monolithic
types, total IC sales increased 53.4 and 26.7 percent in unit
and dollar sales, respectively, reaching 205 million units
valued at $268 million.

Sales of discrete semiconductor devices were up a sub-
stantial 28.6 and 10.4 percent in unit and dollar sales, re-
spectively, to reach 1.8 billion units valued at $510 million
during the first seven months of this year.

Vikoa Completes Acquisition
Of Fayette CATV System

Vikoa, Inc. (ASE), operator of CATV systems and manu-
facturer of coaxial cable and electronic components for CATV

systems and the communications industry, announced that
it had completed the acquisition of Fayette TV Cable Co.,
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AT LAST.... solid state

triggered sweep, wide-band

at a price you can afford!
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Made in U.S.A.

9 oscilloscope / vectorscope

Triggered Sweep: Easy to use. Positive sync results in absolute
stability of patterns.

Solid State: For reliability and performance.

Wide Band: 10 MHz—for increased use in all servicing, industrial
and educational applications.

D.C. Amplifiers: Eliminates pattern bounce. Permits viewing A.C.
signals and D.C. level simultaneously. Use as a sensitive D.C.
voltmeter.

plus . . . Calibrated vertical attenuator. * Calibrated horizontal
time base. * Automatic sync mode. * TV sync selector. » Vector-
scope input for color TV servicing. ¢ External horizontal amplifier.
* 60 cycle horizontal sweep (sine wave) with phasing control.
Compatible with all sweep generators. * Edge lit calibrated scale.
* All solid state (tube protected input).

ONE YEAR WARRANTY

T0-50—oscilloscope / vectorscope . .. . .. Net 32930
. See your distributor or write Dept. ET-12

LECTROTECH, INC.

4529 North Kedzie Avenue -+ Chicago, lllinois 60625

... tor more detsils circle 119 on Reader Service Card
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now has a superior mast tubing to improve
the quality of your installation!

STRONGER... MORE CORROSION

RESISTANT HOT-DIP GALVANIZED
STEEL... CHOICE OF GOLD OR SILVER CLEAR BAKED

ACRYLIC LACQUER FOR EXTRA PROTECTION

TV ANTENNA

MAST TUBING

PLUS...A SPECIAL CORROSION RESISTANT
BAKED ALUMINUM PLASTIC FINISH ON THE
INSIDE SURFACE.

Expanded ends with
positive non-turning

@ locking device

T . Special
corrosion
resistant

baked alumi-
num plastic
| interior
| coating

High strength
i ‘ l\cold rolled

| steel
|
3 Self-sealing,
" hot-dipped
galvanized
coating
|
\‘Gold baked
?p(yl'i‘c lacquer
nis
IMMEDIATE SHIPMENTS

*Also available
in silver clear
baked acrylic
lacquer finish

FROM OUR CHICAGO, ILL. &
SOUTH RIVER, N. J.WAREHOUSES

m Extra inside and outside protection eliminates unsightly
“white rust” and weather stains. Self-sealing, hot-dipped gal-
vanized coating prevents rust due to scratches or abrasion.

» Expanded ends permit combinations of 16 and 18 gauge tubing,
1Y%4” dia. to be joined securely to each other.

® Shipped in convenient 10 packs; in 5 ft. or 10 ft. interlocking
lengths.

WRITE FOR CATALOG SHEET

SOLD THROUGH DISTRIBUTORS
SOUTH RIVER METAL PRODUCTS CO., INC.
SOUTH RIVER, NEW JERSEY 08882 / (201) 254-5252
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of Uniontown, Pa., a CATV system operator for short-term
notes and stock.

Fayette is a 100-mile system, currently serving 4800 sub-
scribers in a potential market of 10,000 subscribers. The
addition of Fayette increases the number of Vikoa systems
currently in operation to ten, serving a total of more than
36,000 subscribers in areas with a potential market of over
100,000 homes.

James R. Kaplan Appointed Director
Of Sales for Cornell-Dubilier

James R. Kaplan, formerly Central regional sales mana-
ger for Cornell-Dubilier, has been appointed director of
sales, with full responsibility for all domestic sales opera-
tions for the ecompany.

Kaplan, graduate of the College of William and Mary,
joined CDE in 1961 as a sales engineer. He became a dis-
trict sales manager in 1963, and a regional sales manager
in 1966. Prior to joining Cornell-Dubilier, he served as mis-
sile officer (U.S. Army) Nike-Hercules Missile Site, Los
Angeles.

John Glynn, formerly vice president of sales for CDE,
has resigned to form a New England representative firm,
JMG, Inc., operating out of Norwood, Mass.

Hitachi Extends Color
Set Warranty

An extended warranty is now in effect on all Hitachi color
TV sets currently being marketed by Hitachi Sales Corp.
of America. Morton M. Schwartz, marketing director, stated,
“All solid-state components are guaranteed for five years,
the picture tube and all other parts are covered for two
years, and labor costs are free for one year on a carry-in
basis to any of the Hitachi service stations nationwide.”

Schwartz, in making this announcement, went on to say,
“Two factors make these extensions possible. First, Hitachi
manufactures all the components that go into our sets and
second, our labs in Japan have recently completed accel-
erated test-to-destruct studies that condense years of con-
tinuous transistor use into a much shorter period of time.
The results of these tests confirmed the practicality of ex-
tending the warranty.”

Seasonal Farm Workers To Be
Retained in Electronics

Seasonal farm workers in North Carolina will be retained
for jobs in the electronics industry by attending classes
in a mobile Automated Training Center (ATC) developed
by RCA.

The mobile ATC is a house trailer unit containing the
latest electronic equipment capable of demonstrating basic
theory and solving the most complex television repair prob-
lems. The facility is a recent development by RCA Service
Co. for the training of television repairmen.

The Choanoke Area Development Assn. (CADA), an anti
poverty agency in North Carolina involved in retaining sea-
sonal farm workers for jobs in industry, has purchased one
of the centers for a pilot program to teach television repair
to the men who have heen displaced on farm operations.

CADA will initiate the project with two sessions daily

ELECTRONIC TECHNICIAN/DEALER



in the mobile trailer unit. The trainees to be selected for
the program must first pass a basie electronic aptitude test
and then work through completion of the currieulum on
an individual basis.

The agency will select trainees from the Bertie, Halifax,
Hertford and Northhampton counties of North Carolina.

Housed in a 10 x 45 ft house trailer that accommodates eight
students per class, the facility includes complete furnish.
ings, a specially designed self-study curriculum, student
tests and laboratory materials, tools, test equipment, tele-
vision receivers and accessories. There is also a refererce
library, and electronic trainers designed specifically to fit
the curriculum.

The electronic trainers utilize more than 300 plug-in eom-
ponents to enable the student to complete over 150 experi-
ments contained in the course requirements. The plug-in
feature was created to simplify the mechanies involved in
connecting and modifying test cireuits, allowing the stu-
dent to concentrate on practical aspects of circuit opera-
tion.

E. L. Klein, manager of educational programs for the
RCA Service Co., said that the ATC represents a unique
concept in providing comprehensive training in the field
of electronics.

Klein also said that the ATC combines the convenience
and flexibility of a home self-study program with the ad-
vantages of a resident training environment. The special-
ly designed curriculum and electronic trainer enable the
student to complete the entire program with minimal in-
structor assistance.

The eight-station center purchased by CADA is one of
four being offered by RCA for use by vocational schools
and in other school and training situations. The others in
clude a highly mobile 8-station semi-trailer unit, measur-
ing 8 x 40 ft.; a 16-station relocatable building, measuring

20 x 40 ft.; and a 24-station relocatable building, measur-
ing 24 x 50 ft.

The complete training center equipment can be installed
in an existing facility with any number of stations desired.

Admiral Reports
Earnings Increase

Admiral Corp. reported a continuation of improved earn-
ings in the third quarter and for the first nine months of 1969.

Ross D. Siragusa, Jr., president of the television-appli-
ance manufacturer, said that profits after taxes in the first
nine months were $3,947,155, or 77 cents per share, while a
loss of $286,876 was reported a year ago.

Profits before taxes in the same period were $7,257,284,
which compares with a loss of $1,016,734 in 1968.

Consolidated sales for the first nine months were
$277,475,142, compared with $280,942,745 in the same period
last year.

The Admiral president noted that the company’s consumer
business in the third quarter and the first nine months ex-
ceeded tne 1968 sales volume, excluding sales of the go-
vernment electronics division which was sold in March 1969,
The 1969 earnings do not include the profit from the sale of
the government division and other related items.

Siragusa also said that effects of the government’s mea-
sures to cool off the economy had begun to be felt in the field.

Third quarter sales were $87,676,992, compared with
$93,090,184 in the 1968 quarter. Excluding government
division sales, 1968 volume was $86,746,292.

Pretax earnings in the quarter were $1,011,858 contrasted
with $247,813 last year. Aiter provision for taxes, earnings
were $661,729 or 13 cents per share, compared with a profit

midget ratchet offset

Screwdriver Kit

Fastest and Strongest Driver made. Designed
for getting into those difficult places where
other Screw Drivers cannot be used.

3% long. stainless ratchet handle. 35s " extension.
two slotted & two Phillips bits. 12 hexagonal bits
from 0.050" to 5/16". and one square adaptor for
‘s wrench sockets - all in pocket-sized. plastic cov-
ered steel case with molded foam interior

Complete - $11.00

You may purchase from your local Electronic Distributor, or Kit No. 1320
directly from us.

For more information write to
THE CHAPMAN MANUFACTURING COMPANY
Manufacturers of Ratchet Offset Screwdrivers For Over 25 Years.

Route 17 at Saw Mill Rd., Durham, Conn. 06422

DER
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BETA CAL

LOWEST COST FET TESTER

B Tests FET's For Gm {UMHOS)
B Tests Transistors For AC Beta

8 830-Transistor Tester
® 840-Field Strength Meter
m 857-CRT Tester/Rejuvenator ® 870-FET Volt-Ohm Meter
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B Obsolescence Proof
B No Charts Needed

Full Line of Test EQuipment

B 865-Color Bar Generator
®m 880-Stereo Test System

133 N. Jefferson, Chicago 60606 312—346-2841
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6000 BETTER BEST

PROOUCTS, INC

SARASOTA FLORIDA
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SOLYE YOUR TY REPAIR
PROBLEMS WITH

TV TECH AID

A monthly TV publication of ac_tual re-
pairs, and troubles encountered in OQUR
business. The information will be gathered
from technicians. field reps, and all the
leading manufacturers.

TV TECH AID will present up to 40 dif-
ferent trouble shooting cases each month.
Each manufacturer will have its own page.

Kach symptom will have a clearly
marked schemautic of the particular faulty
stuage. The faulty components, and correc-
tions will be listed to aid in repair. No
suess work.

It will contain current models. older
models, circuit changes and modifications
on various models as they ocecur.

The days of “Trial and Substitution™ are
over.

Time means money. Don’t forfeit those
valuable proflits.

ONE repair is worth more than four
times the investment.

Each monthly issue will contain a series
of timely sheets and the cost to vou is
only $7.95 for a full year's subscription.

TV TECH AID
P.O. BOX 603
KINGS PARK, L. 1
NEW YORK 11754

ENCLOSED IS A CHECK OR M.O. FOR
$7.95. PLEASE SEND 12 ISSUES OF TV
TECH AID

TO:

NAME

ADDRESS

[ ¢

e e ————
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continued from page 62
AM/VHF MONITOR RECEIVERS

Features squelch control 721
and three-crystal operation

Announced are two 3-crystal hand-
held AM/VHF monitor receivers with
squelch control.

Designed for police, fire, aireraft
and marine broadecasts as well as wea-
ther reports, the Models APO-20H
and APO-30L operate on three crys-
tal-controlled VHF channels and AM
broadeast band. Both monitors are
equipped with 28in. adjustable an
tenna and operate on a standard 9v
battery. The built-in battery meter
indicates immediately when the bat-
tery should be replaced. The compact
unit weighs only 1 1/2 b and measures
61/4 x 2 3/4 x 1 3/4in. Specifications:
Standard Broadeast AM Receiver,
Tuning Range: AM band 525-1650kHz;
Intermediate  Frequency: 455kHz;
Maximum Audio Power OQutput: APO-
20H — 255mv @ 1kHz, APO-30L = 265
mv @ 1kHz; IF Rejection: 30dB @ 600
kHz; Police, Fire Weather Receiver,
Tuning Range (MHz): APO-20H
High- 148-152, Middle- 152-168, and
Low- 168-172; APO-30L — High- 25-32,
Middle- 32-40, and Low- 40-49; Sensi-
tivity for 50mw output:  APO-20H
5uv and APO-30L = 8uv; Squelch sen-
sitivity @ threshold: 20uv, Squelch
sensitivity @ stop: 100uv, Image Re-
jection (typical): 6dB, IF Rejection

(455kHz): 55dB. Fanon.
AMPLIFIER 722
Accepts up to four separate
instrument inputs

A low cost, solid-state preampli-
fier and sound mixer, called Ultra-

mix [, is introduced. It accepts up to
four separate microphone or electric
instrument inputs and permits addi-

Miremin T ~ @

tion of tremolo and reverberation ef-
feets. Musical groups can use the in-
strument to blend, mix and create
new sound through existing ampli-
fication equipment. The unit measures
12 wide by 5 1/2 deep by 3in. high
and is list priced at $175. Turner.

TEST PROD KIT

Basic attachments are instantly
interchangeable and lock
automatically

723

A compact, time-saving test prod
kit for use with instruments in taking
electrical measurements is announced.
in the

Basic attachments 10-piece

set are instantly interchangeable and
lock automatically. This automatic
interchangeable locking feature makes
it necessary to change the entire test
lead when the need arises for a dif-
ferent test lead termination. Each
tip attachment snaps easily into the
coupler and insures a perfect low re-
sistance connection. The complete
kit consists of two sets of prod cou-
plers, phone tips, phono needles, alli-
gator clips and spade terminals.
Additional attachments are available.
They include black and red coded ex-
tension tips, universal elips, croco-
dile clips and banana plugs. Both the
crocodile and universal clips are in-
sulated with flexible vinylite covers.
The extension prod is insulated with
a rubber cover, making it valuable
for deep probing. Hubbell.

AM/FM/STEREO RECEIVER

Features four ICs

and FET front end 724

Announced is a 150w AM/FM/stereo
receiver featuring four ICs, FET front
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end and solid-state circuitry. The wal-
nut-finished wood cabinet has a back-
lighted, tinted slide dial. Other fea-

i TIMIIMIINC v e PP @

tures include: magnetic/ceramic phono,
tape and auxiliary inputs, positive-
action flip switches for main and re-
mote speakers, muting, high filter,
stereo/mono mode, tape monitoring
and base-boosting loudness. The Model
19-560 retails for $259.95. Midland.

STEREO AMPLIFIER
Reproduces four
channel stereo
Introduced is the Model 499 Quad-
rant Amplifier.
The amplifier is designed for imme-

725

diate use with the new four-channel
pre-recorded tapes and playback units
providing the necessary controls for
operation and optimum acoustic chan-
nel balancing of both left-right as well
as front-rear. The unit is totally com-
patible with existing two-channel stereo
systems, as well as any future four-

channel FM or phono applications.
Control features include: acoustic
dimension controls for left-to-right

and front-to-rear balancing; four-chan-
nel master volume control; four-chan-
nel mode selector; four-channel mi-
crophone inputs and tape monitor;
volume compensation; both high (8kHz)
and low (100Hz) f{requency filters;
and individual bass and treble con-
trols for each channel. Specifications
of the amplifier are as follows: Power
at reportedly 0.5 percent distortion,
all four-channe! driven, 35w per chan-
nel RMS at 8(); power bandwidth, 15-
25kHz; frequency response — 1dB, 15-
30kHz; hum and noise (phono), — 60dB;
input sensitivity, high level, 0.5mv;
phono 3 and 6mv; tape head, 1.0mv
(NAB equalization for 7 1/2 and 3 3/4)
IPS: microphone, 10mv (accepts all
microphones with impedance of 100KQ
or below). Price is $599.95. Scott.

CB TRANSCEIVER

3.5w PA amplifier
and hybrid circuits

726

The Comstat 25B transceiver fea-
turing hybrid ecireuitry and new styl-
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ing is introduced. Synthesizer cir-
cuit provides full 23 channel trans-
mit and receive operation. The 5w
transmitter employs range boost audio
circuitry for increased output power
and better modulation. Dual conver-
sion receiver reportedly boasts a sen-
sitivity of 8/10uv and 2.5kHz “offset”
vernier tuning for reception of weak sig-
nals. Built-in 117vac and 12vde power
supplies facilitate base or mobile opera-
tion. The 3.5w PA amplifier permits
paging, etc., with external speaker.
Other features include illuminated

S/Prf meter, variable squelch con-
trol, TVI trap, external speaker/phones
jack and a jack for Priva-Com private
call unit. The unit employs 11 tubes,
2 transistors and 11 diodes. It is sup-
plied with all erystals, vari-tilt mo-
bile/base mounting bracket and cer-
amic push-to-talk microphone. Ex-
terior design is brushed aluminum,
gray and black. The unit measures
12w x 8 1/2d x 5in. h. Lafayette.

Did your mother
take you for
your last checkup?

What is it about grownups?
Don’t they know annual
checkups are the first line of
defense against cancer? It’s
nice to find out you’re as
healthy as you feel. See your
doctor.You’ll find peace of
mind beats lolipops any day!
Help yourself with a checkup.
And others with a check.

American Cancer Society§

THIS SPACE CONTRIBUTED BY THE PUBLISHER

On the left, a pattern* produced by an ordinary color bar generator.
On the right, the equivalent pattern* produced by Leader's
LCG-388. Perfectly stable, the instant you turn the power on

Flip the switch, and you can select from 15 patterns. Including
the single dot, single cross, single herizontal and single vertical

The magic is in Leader’s binary counters and gates. Nobody
else has them, and what a ditference they make

$149.00, and you can make the wiggly test at your
distributor’s. For the one nearest ycu, just drop a line or cal

*As photographed.

Seeing is believing.

LEADER INSTRUMENTS CORP.
24-20 Jackson Avenue, Long Island City, N.Y. 11101/(212) 729-7411
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now there are
time & tool-saving
double duty sets

New PS88 all-screwdriver set rounds out
Xcelite’s popular, compact convertible tool set
line. Handy midgets do double duty when slipped
into remarkable hollow ‘“‘piggyback” torque am-
plifier handle which provides the grip, reach and
power of standard drivers. Each set in a slim,
trim, see-thru plastic pocket case, also usable
as bench stand.

Ps88

5 slot tip,
3 Phillips screwdrivers

PS120

10 color
coded nutdrivers

e —

PS7

2 slot tip,

2 Phillips screwdrivers,
2 nutdrivers

WRITE FOR CATALOG SHEET N563

®

XCELITE, INC., 14 BANK ST., ORCHARD PARK, N. Y.
Canada: Charles W. Pointon, Ltd., Toronto, Ontario
. for more details circle 139 on Reader Service Card
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SOUND SYSTEM

Will drive 20
room assemblies

727

The Model 101, the main unit for
a built-in Hi Fi stereo custom sound
system, is introduced. It contains the
AM/FM multiplex tuner. audio pro-
cessor and driver as well as all the
electronics necessary to drive as many
as 20 room assemblies. Small enough

to be conveniently tucked away on
a book shelf, bar or in an equipment
cabinet or on an end table, it features
a flat black panel that conceals the
tuning dial and ledger. Darome.

CASSETTE ALBUM 728

Makes cassette storage easier
than phono records

Introduced is a 12-unit album for |

cassette storage. The album, cataloged
as TSA-1, is a library book with a lea-
ther-like cover. The album measures 9

1/4 x 10 3/8in. and has tooled gold let-
tering on the 1 1/4in. spine. Each com-
partment has built-in stops to keep
the tape from going slack. List price
$3.30. Robins.

TAPE TENSION WINDERS 729

Takes up tape slack
in the cassette

A pair of knobs for cassette wind-
ing is offered. Theyre tape tension
winders, engineered to mate with

Cassette
Winders
-
Provests 1ape beastl

all standard cassette hubs. A main
function is to take up slack in the cas-
sette that can lead to jamming and
damaged tape. They're also especial-
ly useful in editing or splicing. The
winders are cataloged as TCW-2 and
list for $1.50 per pair. Robins.

Who needs a tuner
wash? Save your
money and use

QUIETROLE

The product that cleans while it
lubricates. Zero effect on capacity
and resistance. Harmless to plas-
tics and metals. Keeps color and

black and white on the beam.

Non-flammable.

manufactured by

¢ QUIETROLE co

A Spartanburg, South Carolina
... fcr more details circle 124 on Reader Service Card
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CATALOGS &
BULLETINS

Two-Way Radio 400

A six-page brochure entitled, “Per-
formance Patterns, as Measured and Pic-
tured by the R/S FM Deviation Meter”
is available. The portfolio is valuable
to any technician who deals with base
and mobile stations. Its use has already
helped detect and locate malfunctions
that have eluded some of the best tech-
nicians for weeks. The result is reduced
bench time and assured compliance
with FCC regulations through refer-
ance to this long needed R/S manual.
Radio Specialty.

Test Instruments 401

A 36-page precision instruments
catalog is offered. Extracted from
the “Buyer's Guide,” the catalog con-
tains both general purpose test equip-
ment and special two-way radio test
equipment and service aids. Motorola.

Batteries 402

A booklet which lists the battery
complements used in portable radios,
tape recorders, phonographs, TV re-
mote-control units, citizen’s band ra-
dios, portable automobile radios and
portable TV receivers of more than
300 domestic and foreign manufactur-
ers is available. For quick reference,
large, easy-to-read model numbers are
arranged alphabetically numerically by
manufacturer. A battery interchange
ability section which cross-references
replacement batteries to those of 12
major manufacturers is also includ-

ed. RCA.

Business Forms 403

A variety of service order forms,
repair tags, sales forms, invoices, cor-
respondence forms, collection aids,
pressure-sensitive labels and other
helpful printed items have been de-
signed for television and appliance
service firms. Samples and descrip-
tive literature are available from New
England Business Service.

Signs and Labels 404

A 64-page catalog showing more
than 186 different identification prod-
ucts is offered. The catalog contains
four-color illustrations for truck signs.
Shown are new ideas, products and
systems to save time and money. Ex-
tra larger-sized consecutive number-
ing is available. Featured is a chrome
mylar label with durable “buried”
printing suitable for rugged outdoor
use. Seton.

DECEMBER 1969

Semiconductors 405

A 12-page “Design Assistance Di-
rectory” is offered describing all lit-
erature and personal consultation
offered by the company to designers
using semiconductor devices and in-
tegrated circuits. All available appli-
cation reports, books, catalogs, bro-
chures and design services are list-
ed in one booklet. The application re-
ports are cross-referenced for easy
selection according to either product
type or application category. Texas
Instrument.

Sencore. . .
continued from page 57

SPECIFICATIONS

RF Output is set at the factory on

channel 4. It can be easily changed to
channel 2, 3, 5, or 6 if channel 4 is used
in your area. It is adjustable from the
bottom of the unit. Modulation: Any
one of five patterns—color bars, dots,
crosshatch, vertical bars or horizon-
tal bars. Crystal Complement
1-189kHz
005 percent for timers and 1-3563.795-
kHz -
.001 percent for color bars. Semicon-
ductor Complement: 10-2N5172, 2-
2N4248,1-40234,1-2N1180, 5-1N34A,
1-8v Zener diode, and 1-1N695. Power
Supply: Two 5.6v mercury batteries
(not supplied) Everready number E164,
NEDA number 1404 or equivalent.
Power Consumption: 16ma on color and
12ma on all other patterns at 11.2v.
Size: 2 1/4 high x 8 1/4 wide x 5 1/2in.
deep. Net Weight: 2 1/2lb. Price:
$84.50. &

For More
Details

CATALOGS

and

BULLETINS

see page 83
Reader

Service

Now Electro-Voice makes it
evan easier than ever to profit from
phono needle replacement sales.
This new counter top needle
merchandiser is the answer to
dealer requests from coast to coast.

Inside are 109 E-V needles
selected from our *'hot 50 list of
fast-moving types. With extra room
for special types that sell best in
your area.

Underneath is space for your
up-to-date copy of the complete
E-V needle/cartridge replacement
guide (up-to-date because we
compile it with the aid of our
computer).

And the E-V needle merchandiser
design puts your entire basic
stock on display, yet discourages
pilferage with its four-drawer
glass covered construction.

Don't overlook the profits you
can make with phono needle service.
Straighten up your stock with an
E-V merchandiser, and we can
assure you of a neat profit. Your
Electro-Voice distributor is ready
to help today.

ELECTRO-VOICE, INC., Dept. 1297T
663 Cecil St., Buchanan, Michigan 49107

ElecthoYores

A SUBSIDIARY OF GULTON INDUSTRIES, INC.
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v 7]
The One-Two Punch

FOR TUNERS

Chemtronics has developed a new, amazingly effective way to handle tuners.

First, clean them thoroughly with TUN-0-WASH. This high powered spray washes away
all built-up “gunk’, grease dirt and corrosion. Like an ultrasonic bath, it leaves
tuner contacts sparkling clean.

Then, let the tuner dry for a few minutes and spray it thoroughly with TUN-0-FOAM,
the space age lubricant. TUN-0-FOAM polishes the contacts with its foaming action
and then coats them with a permanent lubricant that will never dry out or cake up.

1

\\\\ NO. 2400
TUN-O-WASH

gets tuners really clean. It melts away grease, dust, dirt
and corrosion. No other spray on the market even ap-
proaches TUN-O-WASH in pure cleaning power. Yet it won't
detune and is harmless to plastics.

/oy 10

—
FOaming ACTION

TUN-O"

| CHEMTRONICS.

TURER DEGREASER
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NO. TOF'S fOR ALL TUNERS

TUN-O-FOAM

il

foams into the tightest places, providing exceptionally gﬁmlﬂvﬂlﬂ'
long lasting lubrication. Will not cake up or dry out. (* N
Keeps cleaning and lubricating contacts each time chan-
nel is changed. Guaranteed to be the best tuner fubri-
cant/cleaner you've ever used, or money refunded. Six
month no-callback guarantee.

“ilt not oy OVT

TOrus away 0T
AMD comoSION

FOR EXPORT: IN CANADA:
ROBURN AGENCIES INC., PERFECT MANUFACTURING LTD.
NEW YORK, N.Y. 7 MONTREAL 9, CANADA

“CHEMTRONICS -

1260 RALPH AVENUE T~ BKLYN., N.Y. 11236

... ftor mors details circle 109 on Reader Service Card
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This page is provided for your con-
venience. To obtain additional in-
formation on new products, trade
literature and advertised products

in this issue, simply circle the cor-
responding number on the perfo-
rated card below, fill in your name,
business address and mail the card.
No postage is required.

FOR MORE INFORMATION FILL OUT AND MAIL TODAY!
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Use this convenient card if
you wish to receive further
information on products and

services advertised or de-
scribed in this issue.
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Pacesetter

Q2 99 The 1077 analyzes every stage in color
NeW Sllent Partner and black-and-white TV receivers with-

Model 1077
Television Analyst

The fast pace of technology today de-
mands change and originality in all areas
of electronics. Diagnostic equipment is
no exception; and new instrument de-
signs will continue to appear as new
service needs arise. The service techni-
cian who can keep up with these changes
today will enjoy more profit tomorrow!

To help you keep pace with solid-state
circuitry and UHF broadcasting develop-
ments, B&K announces a new advance:
the Model 1077 Television Analyst.
It handles all the new solid-state TV
receivers and analyzes both UHF
and VHF! It's the Silent Partner
that helps set the pace towards
more business for you.

out external scopes or wave-form inter-
pretation. Handles any solid-state cir-
cuit, foreign or domestic. Handles eight
VHF plus all UHF RF channels. The
1077 inciudes 20-48 MHz IF, audio,
video, sync, three color adjustment pat-
terns (white dot, color bar, and cross
hatch), bias voltage, and AGC keying
pulse. The RF, UHF, and IF generators
are modulated with the output of a built-
in Flying Spot Scanner which uses slides
of standard test patterns (supplied).

So, if you're looking for a ‘“Silent
Partner’’ to add dollars to your bank
account, don't miss the 1077 Television

Analyst. Because when it comes
to creating new business,
the 1077 Television Ana-
lyst is a profit natural!

For detailed information,
see your distributor or
write for the latest
B&K catalog.

B&K Model 1077
Television Analyst.

Net: $379.95.

B&K puts an end to test equipment,

L We’ve developed Silent Partners.
M Product of DYNASCAN CORPORATION 1801 W. Belle Plaine, Chicago, lllinois 60613

‘9 iy
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Because | we beat the heat you can play
it cool | with the 6LQ6/6JE6C...

Yes, you play it cool when you
replace a 6JE6A, B or C tube in
the demanding horizontal-
deflection-amplifier socket of
your customer’s color TV set.
RCA’s 6LQ6/6JE6C Novar beam
power tube beats the overheating
problem common to the

other tubes.

As a matter of fact, it can actually
withstand 200 W plate dissipation
for 40 seconds because of
design improvements that include
repositioned getters, cavity

plate designed for better plate
dissipation, and larger diameter
screen grid wire which reduces
screen grid temperature and
improves the high voltage

cutoff characteristic.

So play it cool. Replace with |
the RCA 6LQ6/6JE6C. And watch

your customers warm up. More
confidence from them ... fewer
call-backs for you.

g

Innovations and improvements
that make your service operation
more reliable, efficient and
profitable are our constant aim.
See your Authorized RCA Tube
Distributor for quality RCA
receiving tubes.

RCA Electronic Components,
Harrison, N.J. 07029






