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We will show
you how.

Let a Sencore expert teach you to alig every
stag in a color TV receiver FAST .

roe

with the all new
SM158
SPEED ALIGNER

7,

3

You will be assigned to a group like this.

You will go through complete RF, IF and chroma alignment
on a specially made 1970 all solid state tuner, IF and chroma
board.

Nothing has happened like this in the industry before - why
not be one of the first?
WATCH FOR THE WORKSHOP ANNOUNCEMENT IN YOUR
AREA. IF ONE IS NOT SCHEDULED, ASK YOUR DISTRIB-
UTOR TO SCHEDULE ONE.

200 Sencore Drive  Sioux Falls, South Dakota
... for more details circle 122 on Reader Service Card



SYMBOL DESCRIPTION

ELECTRONIC
TECHNICIAN/DEALER

ITTV
COMPLETE MANUFACTURER S' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 5 NEW SETS

SCHEMATIC NO. SCHEMATIC NO.

ADMIRAL 1351 GENERAL ELECTRIC 1353
Color TV Chassis K20 Color TV Chassis C-1

AIRLINE 1354 SYLVANIA 1350
TV Model GEN-11961A TV Chassis B13-1

EMERSON 1352
Color TV Chassis 120974B

SYLVANIA PART NO.

C504A-150/165v electrolytic 41.31041.2
C5048 -150/150v electrolytic 4131041.2
C504C-200/1500 electrolytic 41.31041-2
R502 -3.9.5w WW resistor 36.31036-2
R503-330-54 WIN resistor 36-31036-4
R504 -15Q -5w WIN resistor 36.31036-3
TH 1 -therm istor 38.31.38-1
L202-quadrature coil 50.31050-17
L301-47.25MHz trap coil 50-31050-23
L302 -1st video IF coil 50-31050-20
L309 -peaking coil -3900h 50-31050.28
L310 -peaking coil -150 u h 50-31050-27
L403 -filter 50-31050-18
L503 -line filter 50-31050-29
7201 -audio output xformer 56-31056-3
T301 -1st video IF xformer 50-31050-21
T302 -IF output xformer 50-31050-22
T303 -1st sound IF Sr 4.5MHz trap 57.31057-2
T401 -Vertoutput "former b6 31066 4
T407 -deflection yoke 51-31050.2
7403-horiz output xformer 50-31050-16
R208 -1M -volume 37-31037-6
R320 -30K -contrast 37-31037-9
R323 -100K -bright 37-31037.7
R402A-500Kvert lineanty 37-31037.10
R4028 -6M -height 37-3103/-10
R422-1M-vert hold 37-31037-8
F101 -fuse -1.5a 29-31029-2
D1-diode-viden deter tnr- 1N fi0 50-31050-27

UHF tuner 54-31053-2
VHF tuner 54-31054-2
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1351
ADMI RAL

Color TV Chassis
K 20

APRIL  1971
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ELECTRONIC fir=151,41 3IrTECHNICIAN/DEALEFI

COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 5 NEW SETS
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SYMBOL DESCRIPTION ADMIRAL PART NO. R134 thermistor 1200, cold 61A493
R152 -500K, color treshold control 75A135-23

R108 -2K, AGC control 75A110-11 R330 -200K bright limit 75A95-15
RI 10-3.4M, vert size control 75A96-20 R342 -6K green drive 75A95.15
R121-50011, PC control 75A110-12 R549 -8K, HV adjustment control 75A64-41
R123-103'1, vert centering 75A64-37 R562 -300K, vert, linearity control 75A101.10
R124-1011, horiz centering 75A64-30 C116A-2000pf, 40v electrolytic 67A15-401
R131 -focus module 700A871-4 C11613-20003.0, 40v electrolytic 67A15-401
R132 -15M, focus control 75A108-2 C116C-5034f, 40v electrolytic 67A16-401
R133 -voltage dependent resistor 61A46.8 C117A-800f, 450v electrolytic 67A15.398
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C11713-30pf, 350v electrolytic 67A15.398
C117C-200, 450v electrolytic 67A15-398
C118A-80pf, 450/ electrolytic 67A15.399
C1188-800, 450v electrolytic 67A15.399
C118C-1000, 450,v electrolytic 67015-399
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T104-xformer, vert output 790134.2
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1140.500
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344111
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3%
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14

L709 1151
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-1(
sir
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4764

/11

1111
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1113181
0602
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L25.0'32

1113

0702
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5101

0747

Mir

'PO°

LBW/DHSS
LIMITER

1321
1201

0302

ADMIRAL
Color TV Chassis
K20

meet CHTNE55°E-..P.Oi MIrig"e"m,4,1*V3,

;'[25251 AMrli.voi11,s% ;HGT

17.1:3311122;T#

C:Tv232,334°'

n

224,411 /my \ilV1020 AV.

3 MIMI
13 NA,

1 5112:1

4151

Intr" IMO
211 220m

31

..v

1711

1101

C751
Di*

578159-12

Jrur
5.61

51

11531,9:

4540
391

15

PE111110

711113

1302

15031 1335

/MA' 151
1 11

131

BLUE

DRIVE
4341

6K

,ors-

0-11-
C.315

WOO

0

Ci04
-

SOFT NOME D'"
SMARP C101

v3300
C1021200

I

IV 11 NM

SERVICE° o--* /if MY. JO Mr fif

5114
G301 -

GREEN
110111441 210,

DRIVE -D'5_96 SERVICE SNITCH
1312 I (SOU 11101111 103/1/01)

61 j 1 31J1C304.,÷1117-1 -
CAP

...711

.qiin 0710

(i_D 31003

1174

1102

CO

0 O

10.13 011,111

-*IV 100 01 ?I
10 1101 MVO!

10001 1*i-11100Y Y.--

7y 72

0152I
100*

2100

nog

7V

RIM
1.5.4

BLUE SCREEN

BLU

7 is

IA*

AMA"! ft/C1X111 (Of 1117
S*1 (171 WIEN 15 (1151.41

:25VABP22 OR

;25VAUP22
'

PICTURE TIM
1 V104

1111 I11'" 10 sassra
55E; '91" /XV

GREEN SCREEN RED SCREEN

CHIC

T 1502

13,43.3K4

/DIY

- - Of kW 101 L 108

141111001
30 CCU

1131

411 VIII
OF 2121 P103 WV. COILS

111111111122

7105
411 C1511101

11115201181

21 0

HU! 

VER,TIIC3A_L

CENTERING

lot

PIN PHASE

L103=-4

104

VAIN

N

C121
.1111

',JOY

vErICAL
ouTruT
10011E1
7104

ly
100r

.03317

.11 01 111.1-I

Pi! kUE

CI31

T.00511 10 11 1101

1154 US AXIS 12
1.4111273L

114111
115i

11/011 31.1,

1111110

J104
3000

MOO OR

110/347

IL1/041

011111

YcP

9r2(0

_....fife00/111
10101101100

01 NM** 111-2.1
LW ICI*

7105 30F3.51, 0 7101

1211216..

1.0 an. BRED

115641

561
it 5%

44
ill

031

110y

le CV

0104 0010
931161 -I 0115011

.1.150E Ana 9

Olk DIODE

101Y

C003
100011

10051
1101

1107
6KV6A

V REGULATOR 51p

101

I00

ter

11127

100

HON IL

CENTERING

10%

105X11111
1 MP

0112

.1'11 COSOY. 8,305ro

/04; roo410125 I IMP
sior

raw.11 ispt '20

FOCUS

NODULE

11311
2001110

RIM

4,02E0

4111161/111X

211711 117,111
17111111
PK Of 77
C111711M117.

MO NV

FOCUS

saw mit
19S111 15120

R130 131 PiLt
t2( 500 2111

35%

%ET

.T21/80

7
L80411..,_

SOO
;

COILS 1.211

2 *MO

11.404/121
CROON

40C1
.1 1

111111J/
1110

LI 4,

1-

0 tsetxlet,  oLjo Jec,

TC101111-z ®
.16.T-...500 170.11

0601x
RECT.

1 2 7101,
C302

31,120 0,2
LEFT BLUE

HORIZ. RT.

0 BLUE
HORIE

T2101

11021-1,
100.11 I I

se

1:1;1

11x1

LEFT R -C 4001
VERT 0

Lo4sr
L802 c-,

08018 08010
550, RECT RECT

lost. Woe

01011 INN 0
Of Pill Of
13033-1 0

1621.

BOT.

BLUE iv
MORI/.

LEFT
R -C

SOOIcscs PORIZ 1M
VG. F..12-4

it13111 1112 %fun ..44.1313011)10. isCrs

au0 AA RECT

0 I
0 1,, . g Op OR

11 .--111--5[0 010 1101 TOP BLUE
NORIZ. ISO

1113
ISCHIZ.

0 C804 RT. R -G VERT

PW 3

102
 ION

31:

./0117 r Muff a 10 "Y" P17-
2/137*V17 11111111 I/0 commas, c

TOP R -G

VERT.

10 5 00101
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1352
EMERSON

Color TV Chassis
120974B

APRIL  1971

Er)

U
X 7

ENJ

0-*

ELECTRONIC 7 /- vL7=
COMPLETE MANUFACTURERS CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 5 NEW SETS

SYMBOL DESCRIPTION EMERSON PART NO.

R101 -volume control. w/switch 391132
R 106 -brightness control 391115
R 107 -contrast control 391118
R108 -tint control 391116
R109 -color control 391117
R111-vert hold control 391119
R126-horiz hold control 391120
R144-1800 ft, 2w

tO tD

L-41'

T-i0
°

01 0
6.121-1"

8
O

+
a)

11T.1310 T

r 1PoT
1204

o
.A.

- 2 V
C -24

el 10

212
1511

V -2
I411105SJ

T -205
,37 31010

10
,movc1:

I /

C -2264-
TV MO

%il6t 4112_.
'go

IHa '`64e

tt

1600

8417 TTTTT ONO

.530

-

C24

"rVPI "-1
23

12t17

.210 fi
C-217 C-221 11211
COO K100 150019

Z. 3.010 I Awl.

V-206
6666

3450

1114$
T501

1-204
IR° wpm,.

a 'IOW R-2365(-2 33 c_3300 6t 1000
7

fA  3 5V

PC - 2 ----
Soo. ,/ CO, ,10

T  201 V-3201 6EW6

5 260V

o_J

"i2g

C:011

-F

SOD,. ,
T 202

SOuND DINO°

V-202 61126

-17
C 52 43

[ "
2 ; t

2Tc 725004

22900 1201 L-219 'Oa

,Soi)co'

561(4 161)11

n2t 6-201 C ,2039

201 t2D9

P.0.0 onIT  207 7 -let3.31010, I

204

01250

1.201<. TR

1700

300. OV 9m.
T-203

I 7 V

1 01 I

020

of

53OR

--J
P

.oS k
10000

1-2223.6t

1613031010 PPP
V-2069LF

z 1/09 K242
VI( 27.
211

8-25

UMF TUNER lE. VHF %NIP
195.5795, 90.0.7,0

l 300332,PVT
I P.Ti, 301610

0  I moons. osc I Y V-1041 SG= .  r. I
X -1 EMU 715, mum.

..J"
11:00"

I W

L110 LAI!
3

110.102

014,4USSING COILS
1 09 DIV ,

Pn,103

0...1111 OP

 

511

142

100

IICC -110
27

t"C
T t.10 311C

TO T 0611 T-102

02450170 PC 2,11143/

.125.110 PC 2,PIN 571

3

1-215

825
200

2100

22
RCM P.  MOW.

 201A

0at

-215
5641. T.

O

C254.5601 -270
`.255 2000

520

:714
T

0
242

C-« 71 li
3503 I

540

V. MP
V-201111
'KAI

1-295

'`, 22R
Et25s

221x6
I I 14

747Artv0.0110MIT, POS
gaig

C-114 ..-4..913=1: 17111"6-

IF 03
14 137 1138 1134 i

470 -OA  tn..'1.818 '20: la ?V
I

c

E.Ai c lox , 27

Ce. ::,v. . - --: : ilibl ''.

. IL! ic...-.33. I
: Id t*iota - c , jorlos* . ..,s.w. ,:,w.. 4500

4.  it.ipt. vm../11.140ga
11250

I a C0:20100,

E/2:30 SOK

v No.

45400 43750 +250
fiki

SOURCI 90090 Kona SOURCE

;11-4 MT eal

PC -8-0
CONVIIKVICi 10  R 0

C 255
40
IR0

11 13
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B

C
3

V-203 61105A 1
00.0

3/,6, ont
OL -ROI

16.37

 I 5 v

g a ll

L-203.
6202

I

60.

yNLESS OTHERWISE SPECIFIED
*CERAMIC OR MICA CAPACITORS IN PICOFARADSLF I/1ND SOO V
*TUBULAR CAPACITORS IN MICROFARADSIMF) AND 400V
RESISTORS IN OHMS AND 1'2 WA1 T I6 :1000,MEG1000000 OHMS)

SAO V101044/4

V  204
NOTE1562174

4V
L204

w/L,40,1
2011.

GO

C 5
1500
1f266

700v 2247

1 244

P -S01
14.211

11.245 FUSE
OR 11,11

16111

306

TO 2147283

411 Kt
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011101910* It -

T-2041

C 2x33

A 250
366 IV

1 280

3381-0

480

tws
01 3

Thla Lair-
M7V1FI

411 TO 4T2SOFIRcl

ikt

i 0 5
10610w

L.101
310110
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ROTAT ION

250 v c_miA
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22132v

I W1118_. I

340 1700
34 'Ina

3140101

+2450

1

ma! t',eP

IsLiaajoil
 175v T-102

03042011744.00140 TOYS

4.146
1010104,.. 4.4

0126

6,1

ir
ralt" t.sm's

Rolle* TPIRE51101/412

C 40 3

68

305
008

R 303

3402_.
+125v

0 10

laic 1111 OCT

V -305A

, 4JUS,6JUSA
VI C 331
0 E

e 3366 750
ImEG

I
111222v

'P 33613 IA 
Al S
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0T14

C 330
15
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5

2 337;
1006

8- 30.
15011
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 0111,1'

T-1102
-
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3

C

33 1303

C

1331
330

MATCHED PAIR

PC - 3
DEFLECTION AND ::BROMA BOA RD

*
10.000

2328

+12 5

EMERSON
Color TV Chassis
120974B

T.301.
211

311:I' 330

-j

-4 R5313256
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o".4.
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+2452
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V-3029 $4114.111 1'303

To

1100

IFT1

1.

r.1 330
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-
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SG
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1
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SG

MIR 01.1,
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SIN
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*

0-301 .06111,C

nu*
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068 600v
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0
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o

04163

74
6
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1 16.3 00
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TO C 2.21155
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1000
1/V
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0
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47 200 v

A
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001T/D
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470.248
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ArV
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1)1001

11016
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600V
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S
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rOCvf AC1J TR

111111

.11011

44C11

Y1
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470-256

T1134 cu.
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ROMP
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Bale wee
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01111
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281111P22
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1353
GENERAL
ELECTRIC

Color TV Chassis C-1

APRIL  1971

ELECTRONIC =Lica yir
COMPLETE MANUFACTURERS CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 5 NEW SETS

SYMBOL DESCRIPTION GENERAL ELECTRIC PART NO.

C402A-250 0), 175v elect ................ EP31X1
C4028-1000. 300o elect ................ EP31X1
C402C-800, 300o elect ................. EP31X1 11.-6/1 -7 _ R§ 2

C40213-1000, 150v elect EP31X1
Y256 -rectifier, focus 3ma EU57X32
Y501-varicap EU30X87
1I61 -delay line ...................... EP36X12
1251-coll, horiz osc . .................. EP35X2
L301 -coil, audio take off, w/core EP36X28
L303 -coil. quad, vv/core EP36X30
L506 -choke. 56ph EP36X33
T153-xformer, vid det, 3rd IF plate, w/core EP61X6

R203 -9K, 20%. AGC adi EP49X27 T201-xformer, vent output EP64X6
R222 -1M, 20%, vert hold EP49X40 T252-xformer, horiz sweep (HVT) EP77X1

0186-7.5K, ±10%, 7w,VVVII resistor EP14X11 R226 -330K, 30%. vent lin EP49X31 T263 -cod, focus EP36X36
R401-VDR, 20%, 20v, 67ma EU14X196 R229 -3.3M. 30%, height EP49X31 7300-xformer, audio interstage, w/core EP36X34
R403-thermlstor, 100n, 25%/25°C EP14X10 R274 -40K, 10%. HV adj EP49X32 T301-xformer, audio output EP64X4
R404-21,, 20%, 10w, WW EP14X9 R313 -1M, 30% volume & mtg nut w/ SPST switch .EP49X34 T501-xformer, chrome bandpass w/core EP61X173
R407 -2.2K, 10%, 15w, ww EP14X8 R508-5000, 20% color EP49X37 T503-xformer, chroma, demodulator, w/core EP61X175
R408-470, 10%, 22w. WW EP14X16 R516 -100K, 30% tint EP49X36 fuse, 0.5a, fast blow (F401) EP1OX3
R409-470, 10%, 22w, WW EP14X16 R532 -2K, 20% blue bal EP49X29 thermal cut out (F404) EP1OX6
R246-thermistor, 3.80 /251C EU14X147 R536 -2K. 20% red bal EP49X29 UHF tuner EP85X2
R193 -500n. 30%. (tapped) contrast EP49X39 R558 -IM, blue screen EP49X33 VHF tuner, 13 position, manual EP86X1
R194-4000, 30%, bright EP49X38 R561 -1M, green screen EP49X33 yoke, deflection EP76X2
R196-1500, 20%, bright limit EP49X28 R563 -1M. red screen EP49X33 yoke. convergence (complete) EU62X287

r UHF TUNER

- -7-
TO TUNER T.P.AFC INPUT = L

TN IT, TUNER
(4:350 .T P.2

RIO/
100.2W

I
FC

DEFET .51 3.8
.,

3,1913Ci4 7I
L AFC MODELS ONLY JI-

AFC MODULE

KNOT

ON ALL MODELS/

C35J
12

L__
TO

3141551

4-

L

"`It2

1350
R51

0351
AFC AMP

r
+140VFIL.

Ic.;19

C357 C363*27

0362

T351

m2 c5s4
NOR 001

R353 CO3:161_ .__1

0354 Ctie
220

C353

UNLESS OTHWISE NOTE()
11000 kii.000.000
CAPACITORS MORE THAN m...11191
CAPACITORS LESS THAN 151
RESISTORS ARE 1/2 WATT

0303 +22V
EMITTER
FOLLOWER

ITV
145V FROM

0301
COLLECTOR

VOLTAGE MEASUREMENTS MADE 14V
WITH  V TVM WITH RESPECT TO
CHASSIS. RECEIVER SET FOR NORMAL
OPERATION.RECEIVER MAY
VARY 510% T1200 AC LINE VOLTAGE.

CR351

C36I
40*

C0352

8356
220

#03:54 
16+2 2V

-/7V
+1 V

0302
AGC

30202
UDR

16.5V 30206(30207
1500 530

WHERE ON -SIGNAL AND OFF -SIGNAL
MEASUREMENTS DIFFER. ON -SIGNAL
VOLTAGE APPEARS IN /7.11./CS OVER
OFF -SIGNAL VOLTAGE. OFF -SIGNAL
VOLTAGES TAKEN WITH
DISCONNECTED AND ANTENNA TERMINALS
SHORTED TOGETHER.
ON -SIGNAL VOLTAGES AND WAVE SHAPES
TAKEN WITH NOISE FREE SIGNAL.

1001CATI3 VARIATION WITH
CONTROL SETTING.

# INDICATES PRODUCTION
CH9111112.

21601

,101
33

3C 200
.22

V3A

SR01:1 I 3,g5.1 C3099,3+ tuv,21:
1/1..2Arr) 140V 31115o I550

135V

/SIC.

134V

30152 31115 2 [1131.153 4[1
1 27 430 7

5% 144..0 3C157
/ 9 2200

:;.A76 31151 31152 I y.p t-
31E149
4700

+2 8 0 V

1
R353

,1',
0360

I

J

30201 TOsoo

3020170
31'201

+2 2 V

30204
111#

30203
OK

AGC

70276
T. P

+22V Tr

5%2.0,2
50211
3300

IV
I .4V

SPOOR

I2200
23

30,53
8200

SYNC SEP

30154 3C153 30154
2200122001

V5 8
I/2 SACS 40302
SIG AMP

4IR70
T. P. MC

L

TO
31_157

1.0301
(22 ,

MIC3 8002L0
41.301

J

 0301
426

TO 5R217

50213 5C25IS
2 20 820

/1
510212

50214
V OK 2700

2W _
50202

+140V

20407 5C254
11.422V SOURCE

Ak2 4 051. 1g .41 T p Mar

20:(06 1.2C4020
00
2W :ggV

L402

ilF03 ±2C403 -T-, ,2 C405 ST 24
C.O. .001 500 .001 -1_350,

2
,C01100.2111 12C 40/ _1_ 2C 408047 .005100 =200V - = 100 = 3500 = 300V =400V 10V

lo+140 V SOURCE

I/ T. P IC=

10.+150V SOURCE

SO

01

21'400
 AMP

20404
La*-

2V402
I

14
2

C74 0,21120.11 2155051 Ow21404

OPEN ON
tNST COLOR MODELSX X

1711STA COLOR MODELS ONLY -I

ij0408 R409
26602 4271

47/L
22W

25131
1/2 AMP

120422 VC123

20405

30156
56

30.56
470

30157
220

030119 '38159

V3B
I/O OAR.

2ND of

2

312155
VGA

1UL/ 31,52 ICOli 1.
2750

3C

IF
/25v ..N7,
13 OV

3:1561

3059
920

'2'25024 32C/ 00

140V -SCION
+280V 1350 I 2200 +2 8 OV

+140v
31.300 V&A

1/2 128E11105V 121) OFT
14 C302 ALL005.,300 .55v

(-7-71 3 _
16. .

.C113. 'Z. 1:g4
C306 =
2.7

I( 6307
2200

+ 140V 4

(58255

5E252
0012 ,

51'251

.50254
r. 120

VI2
CRT

VII
19C53

2C 401
.047

2T402

-V-1
-

-V2 -1 V3
2005 4,16

I
BAR.

112

VHF TUNER

12

"21:3

+22V

12

4,03:1 007 it"
L

43o3+3,0:3

0°3:0...V"T

P 3/ II

1-7- 142 1.2.6fti 4b
11

1-.7373 -I! 1.1'3
11:

t..,;,33.0
9

AV

214

:II

O.

°:5°'

140V Tsot

3V

30163
56

30164
220

3C162

I 000

+140V

4C313 -E-.....11030614ofr:;250001 ,

I - o

OR 12
80

130V

4035
271
2W

0 502
NOR REACT.

S 256 .9V
1.4V

5W 7

][5,'"
.-15 256

I 0068

50251
390

VETO 7C276

+280V SOURCE

9070+140v

THERMAL
CUT OUT

VIO V9
26605 16LUBA

1 12

TD11
005'1`

100004,

V4 VS
ODO.i GALS

4
3g1,9

2C417 4C4l4
SOO

I
SOO

I IC421
ICT118

4C416
goo I 1100 Taoo

7F404

V6
128,11

2 12

V7
GALMA

4/
C12T

800

p3

12

V8
4.6 CIO

0.314 4C316
I;00.01v I 5000

5C262 1 50259
2200 330

+22V
22V

5C259

027T.5v

502511
360

51. 50262251330
HOR
HOLD

+22V

180V
50265

01
IV

50263 7,029:
470 3mn

50264 -
5 66 5[266 5027270 3300

WHERE PREFIX NUMBERS ARE USED WITH COMPONENT
SYMBOL NUMBERS. THE PREFIX INDICATES THE 8000
OR CHASSIS AREA LOCATION.
IENweLE. 30501. R501- LOCATED ON BOARD 31

WHERE PREFIX IS NOT USED. COMPONENT IS
ON A SUB -ASSEMBLY
(EXAMPLE R5021 (COLOR( FRONT CONTROL PNEL,

COMPONENT LOCATION DIAGRAM

3[163
560 I

VMF ANTENNA
INPUT

0103

L
L101

r
1 s""Drul :finl_ L

'Tr n-Tovrtr

4/L104

C'.?266

C D

102 ru03

L108

UHF
INPUT

L105

7._.039

wow
COUPLING

VI
201(5

RF AMP

112
120 V2A

1106 4LJEICCONv

1?.:20.

LOD
186.

NEC TRAL.ZE
9

.20104
i 4711

C1OT CIOB C110 Cut

81000.1.
1000 15

RF PLATE AGC I0F

CO INJECTON

17. 27. T p 3D1ON
Top"43 T1D3 3r 200

3T1531f1 3C167 3068
I 3

330 10

= I

31154
42 .1,

301673064 330
5 30.52*

3L .56

1

.66 5%66

L
- -

too
B

-
T. P. ILL

423"" 43'52

30168
3 90

30171

'1800
31187

TO 4C301

3 V
4 iv

1016-0 
810 EXTERNALLY

IVNF POSITION

1CNANNELS 2-13

2 L107

V2B
2 ILJB
OSC.

EI22

0212:1,-,08..2

2.2o

8

C121,1000

EII4
1000m.

0113
15

0109
471(

116 Cii7
1000 1000

CMS

0 0 0 0
IFOUT RE T.P R+ UHF

MucC6C BS

I  + 2 2 V 0304
3N173 33R174 C172_1_ 3CI73 2ND

020 p 600is 1/10120 4.5m
6.4V

311169
1

2.5V
3.5V

TO
3C5 01 +2 2V

0 3 01 16.8V
1st VIDEO 14.3V

30172
390

TO BASE
03 0 3

3C174
4,0

I30176
330

t4.9V
361T70

134111

5[21950239 017241 T.P.M008282K 620

etver4 V9A 3_C24750.
0047 5C 208 1/2 MLIJIA 1
200V 390 7 vf RT OSC. =

15[209
5C99. T P 'YTV1-033 e.033 50229 50235 ,_600V 3 3M

VERT I
50223 SITE SC2,3 5.23.-/OV %

221, .047 2 20
22V

C1736 1-3C,20007 v,AT

R*221

5122191.R:20\

1,,i;1300 3900 _30,L SI

# -6-150V

TO 0501 4-

+2 80V

0504
HOW 015C. 50220 502647K .01

512266
390

5C26/
047 I

5R2,2
1.8M

TO
0301

EMITTER

13 C501
560

50217 _15,222 50210 5C204
56" I 1000 560 2200

51218*oeu
90241

5143:,300 4 /2 1611.18/1
v98 B

5% VE RT OUT

3C211 5C214 50226
022 51:202N4 59227 005 3301,

4005 5% I 5M VERT ,40
LIN 2VO

571121
50220
10011

1100ST

511232
Geo

50236
2 70i

42V6i."25
HOO OUTPUT

?70267100

-70v

150268

2705 , 7C228
.,L6_2.1A 3900

50269
liFEt.

y z,c.
I 000 -.90v 5C268 2 3 NY

5v253

t/252
;OT

cf 502,33".5% 4-290VT"N

vii.E V13i 5 0 scr,se2 0 0 II.c."tIrIss e v. REG,

702797:120"#
00 514.

71252

5C269 5C27o
005 04 T

4/. 3L50/
30502 CHRONA

ISO OHIO

50277
476
5%

50276
820
5%

T.P v48 r -
170V 3 4 I

8 .130T115 PASS Ie/2 13C 11 180V
CTIROM

la1-0
DC 502

312501 m
IA 30503

150

+280v

35504 3C504
8 2K

I
910

2W

+280V

./7 TP?N382

v74
/2 601

BURST GTE

0508
COLOR

500

10282
2.n

,0263
FOCUS

2 2 xv
TO CRT

r,
ANODE

7R2S1 I
.710 ="

711286
668

4 6 K V

7,0.209; 70272
.066

BOOST
SOURCE

TO 59251 4

C 506
800

T. e

TO CRT
PIN 9

o0 ,C274

9.02.5.531
7C273 L254

.1 10M.

TO
3C201

+280v

= 1r 4[508 40501 (40,
I , 39, 3 5962112 220

1

4IC9it 1 - I 4 rot. :

I 41502L J

4050 4C50940507 1006800 iw I .0o

TO
SC at'
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A

C

D

F

O

0

3f62
430*

31.1111
DELAY LINE

p]cmc 37182

50176 
1000

SC175

I5000

TO
7C 276

245V

10-2V

SLY

I7C220

RED

2C 402C1..2,.
110/01330

+280V
VERT OUT

TRANSFORMER
7E201

BLACK

0305
BLANKER

INV RIE14
2200
W.

41118311.163

IR 1,00,

 00
67176

411196
150

BRIT E
L IMIT

ORG
w SLR /WIT

:RED/111

GRM/RED

SLR/ARM

LK/RED

V5A
1/2 SAL9

VIDEO OUT

2

R21,9.5 #

Yl
4R513

P201

23

R1113
,20

O

RANGE.
m R/6 TOP

A  D/ R0T I

BLUE

I
ma.,

""LA. HALO
TOP

ARIA
V R/13

R/ORMI

IILK/Wr_

TEL 1

ILK

M R/0 ST

7:0'4d
V R/0

L

SLUE

11193
500
COST

68

J202
TO

BOOST

TO PIN 8
HvT

77252
J201

4 RIPS
WOK

L IRA
270u

+140V
5.7V
6.6V

Ci78
.005

C177
.0033

ciT9
1.9061

TO
7252A

YEL/OLU

R1102

2, V

.0112
C602

0003
.002

L6050 TU05v

w0T
BUJ

C:

C1106
C4OI
082

EILU

w0T

7801
M ISLU
RIGHT

R800
22
291

47S?
lw

47191
6.27
zW

4C176
1500

-T-280V

200V
T P.

4.1:192#
I)ItV

NOTE: CRT SOCKET MKS BUILT ,N SPARK
OAP. USE ONLY EMCT
REPLACEMENT PART.

-IG L., IL

2 3
16

TO 714281

r rz.7YOKE
0.20.

C213 _J

TEL /ORM.
TEL /RED RED,* T

60611

WMT

RED

5

0101
110

IA.
LIFT

C804
15

8806
50

iw
CR
80t8

R807
oTI

L8040

RED

8805

8040

SRN

GRM/Wm

611040

0RN

424
LEFT Ie

C1105

111104
150

LEE

0/

@11.3

11803
ISO
/v/

CR
80IC

2 L802
11/G ROT

SOT

_4,110040 nu
*SOT

r 4-457. -', 0401 V78
.iOOK 3.58 SUFFER 1/2 6008

+22V SUS CARRIER OUTPUT

10.3V 24 5V
411521

2.26 1/_
1/4I

ALSO!

TP
3M2C

2206

+280V

4R5i?
2200

111116
100K
TINT

R514
8200

4C 512
1100

41501

OASIS
1800
1/411/c5t

01

04E50:200

= Se 90V

CONVERGENCE

4 T503
C MROM

DEMOD

4C 517

4C516 0523

-
DI 470

40929 +140V
1800

4C518
.015

4000

c;

L
611524

800

+280V

RI10
CRI101D"

_1

T. P. XffiE

41506
560.

CS22
36
5%

ALSO? 4C 23
5600 36

5%
J T.P

XXYIE
4C52

L50111 36
560. 5%

iTRIM

40:26
5%

4T302

47503

4/152/
16

48320

7%
A T304

4Y505

47529
7%

RDDI
2200
" SLUE
agg AAL

T.P.
90V

4 R5511
3306

T.P In
90v

411549
330K

61

012
111211P22

200/1.022

TO
2 2 K V

511559 BY BOOST

SR 564

,..445/341
61111.SCR

005

WIZ"
5C533 REO SCR

005

++280V
-ilYBOOST

+280V ROOST

"III" 50556
NA

1-SC534 ILIUM.SCR
005

++28 OV

+28 0 V

4C 532
.0068

411553
2706

7R
Iw

V
+280V

C555*
.0i

40531
3

11-
-AAN--
R551
220K

VI3 A
1,3 SRC 0

+ 28 0 V

4C529
.0066

405011
270K

V88
1/3 SAC 10

0-Y

411547
276

165V

4C520
.039

+280V

C 52?
0068

411542 I
330K 4R341

2106

40539
27R
1W

4R533
2200

411334
2200

46336 RED
SAL

29

1.P. MX
30

I 65V

48546
56K

01544
1.26

 C525
2.4

IN
40543

3306

4R538
-

I ;;11
4C526-

V8C
1/3 11ACIO

220

411537
2200

nyv T TY03900911

VERT, RATE
VPP

Ittitlflitg.lt.lit 

BROADCAST 2 APP
RATE

(9
TPIII
KEYED RAINBOW 3.2 VPP

,/RIZ. RATE oIRT. RATE0 KEYED RAINBOw 4.25 VPP
,TPIII

SIGNAL GENERATOR GENERATOR

.111EM/1118

How12. RATE
15 OP

1:;1. RAIL
(2

3302 - COL. HORIZ. RATE
KEYED RAINBOW 1.0 VPD

GENERATOR

OMR

HORIZ. RATE
2.2 VPP

GENERAL ELECTRIC
Color TV Chassis
C-1

0303 -BASE 1 VERT. RA
BROADCAST 5 APP
SIGNAL

...11..Op; RATE 0

TPKI VERT. RATE
BROADCAST 40 vPP
SIGNAL

5R256 5C256 HuRIZ. RATE

(::)
13502 - BASE y RATE

cs
0503 - BASE

Y ADP

110010. RATL
7U OP 17

VERT. RATE
1300 VPP

5 NORIL RATE
115 VPP

PIN 6
.LVIA.:Tp. RATE C)

00.),, -

22--"

T7310

27) KEYED RAINBOW

NORIL RATE 0 V7, Pik /

GO YOB 28 KEYED RAINBOW

:. RATE

11111

If' '1111 )114

ill '111111

Jo rPP 15

,

poil000ppol
o

05, PIN 11
BROADCAST

SIGNAL

, HORIZ. RATE
2.75 OP

-... RATE

c)

0302 -BASE
KEYED RAINBOW
GENERATOR

AFC DIODES
BROADCAST
SIGNAL

RATE . - EMITTE
VFP 2

, PIN 10 , VERT. RATE
175 OP

11111111111 1111

00811. NATE

3 ;/-1P--
22

RAINBOW 30 APP
GENERATOR

5 00611. RATE TPOVIII

5 VPP

V7. Pin

25 j KEYEU RAHRTOR

GENERATOR

hi

i111111411

11100101i

I f I

5 HORIZ. RATE
KEYED RAINBOW 5 APP

A

40ArOlijihilipooAr011J11

I

I 9

II AI

TPXIX
KEYED RAINBOW

TPAKVI

,RIL. RAIL
VPP

S HORIZ. RATE
S

Al. PIN 3
KEYEU RAINBOO
GENERATOR

VET, PIN 9
31 KEYED RAINBOW

GENERATOR

TPXXIII 5 VERT. RATE

(::)
150 V

.280V SOURCE 10 VPP00612.

RATE®
TPAXII HORIZ. RATE TPXXI

108 VPP KEYED RAM, 41 YAP 33 KEYED RAINBOW lUt

GENERATOR GENERATOR
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9C 03  3101v
R9040 2

0201
2 SC682 OD
1141 Pmx. IF AMP

r - -

2201 Lug,

41(', CTX,

101
1201
.80

*We
30

202

12103

SYMBOL DESCRIPTION AIRLINE PART NO.

C606-33 pf special electrolytic TV32427
C901A-3300 0025v electrolytic TV32432
C901B-3300pf/25v electrolytic TV32432

TV25328R266 -1K. pot, AGC
R315, SA901-10K, pot, on.off/volume TV25316
R623A-SKpot, vert size, vert hold, vert lin, vert bias TV25317
R6236-5000 pot, vert size, vert hold, vert lin, vert bias TV25317
R623C-10K pot, vert size, vert hold, vert lin, vent bias .TV25317
R6230 -5K pot. vert size, vert hold, vert lin, vert bias

.TV25317Tv253;8R728-5000, pot, bona hold
R729 -1K, pot, horiz width TV25328
R757 -270K, pot, bright TV2573
R811-5000, pot, contrast TV25319
L301 -coil. sound IF 7061606

TV62438L303 -coil, sound detector
L801 -coil. 4.5MHz trap 7062258

C200
iclow

C201

0202
2SC 682 ®
(2,4 Fix if AMP)

00. R208
.10 el

Ceer

11204$ WI

a CV Iv 220 "5e

5253
74

Q
2S50AI5C)

Mow la

R704

4v

tier

11705
5 to

7027 R70,11

13G

H- HOLD

la*
e tc

C104

Sat
NR

14
SR501

1204

11

item
840

Tcsoe

WO

L902 -coil, power choke TV61611
T401-xformer, sound output TV11257
7601-xformer, vent oscillator TV11258
T602-xformer, vert output TV11169
7701-xformer, horiz osc TV11133
T702 'dormer, horiz driver TV11259
T703-xformer, how output wri h rem bracket . TV11260,
T901-xformer, power TV11261
0202 -diode, 1N34A, AGC delay 1N34A
0203 -diode, 1N60. picture detector 1N60
SR601-rectifier, vert lin TV24648
TH401-thermistor, audio circuit TV24249
TH601-thermistor, vert circuit TV24249

TV 24250
31501.6

UHF tuner TV35351
VHF tuner TV35183
yoke, deflection (assembly. w leads) TV61612

VDR601-voltage dependent resistor
fuse, 1.6a

u

L112

0203
2SC717

3, PIE IF MAP)

101 C209
.i00011 5209

Care /

Ca t

"!:: oeol

C410

; 01
C4Ot
010

0701
2 SC 458 ()
104SE 0,,.,T7(R)

II

C7004

.13101

C700703
047

II 4 -

eel'
180

R1103
580

R701
,K

017010
ISO

C

7

7t)
SIC 705
0707 3

O82

L 200 1205
0214

*la
Ca.)

7
42

a
,e

raM
a

0.12201 R234
i0K

.LCIRT

117:: RiN

0601
25877 .31)
lar117.08C.1

R604 0 t 
120

V -HOLD

V-LIN

71531

4715

oi
D202

3184

11188
.1

0601
2SC454®
I III 01040 waR

etc
 7K

Ca7
41114

Sy

I

10011:

P* 11

a iCe4

RIc iR eMIZr

C) X-enE
5.

mew
lme

33o

C407

 4, 3301,i11,/
C4041

0702
2SAI5 ®
14011 MC/

7175
Cr33
33/35

0602
258770
(510ic

IV.
5

C254
Ng vie- 0603
16 258341V

I vie t.Ourfuri

.11%; RV 00
loseeel)

5.0

eel)
5111

Zr

TH601

03111
1111 z

enfr---

0002
25C1356
120 0010 001

117

u
L101

111110

.031710K 
44 104
T coo's. woo T.

OPP
2704 

00011

(cm,I it s
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C:

5° TK

804
1.003

Ran
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..'cas 437.
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2SC 458© OM

t tic
1401C um) tLp

7502

0703
2513370V
(NW 00v1111/

0.117

NMI

.'/70,25V

1(2;78,

IWO2 °

0.Y taces,

105

)o2 1T

Cns CPO 35,7
07041

10

C.,3
033

.-411-
C 11011

10/8201,

011
*OR
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2SC458,
I ROC 04171./

D204

cut
IP

11(05
134

1103
3

 qi
2 25
'VW C107

5-0 3 1000P

Ciso C i27
1001111 4000P

01,0
210

1.75
WON

R754
1180K
1/24

Irlo-O3CTTIT011

D3

T301

000,

u04
`57.4%!Cne ,,W4

0124
SF

XETI- I U2F
rte(e)

0301
2SC 454®

I ie. ,0040 if WW1

; 0 ,

C 401

R 04
150

of
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I

Ci25
lOP

0122
5,
Rel

111

0101 2SC6830 012SC39emc - Aar)

0102 2SC68390N2SC399""xl
0103 2SC7170* 2SC385(osc:

C)04
41017

*111R

c 0 31 3i 1303r

0302
2SC 4540
120401/0 IF me) 7502

13* 

K
3f

1302

We

PP 1301

fp)°,47011 550

GTO
303

0404

islxca,c4 Race .204

; 870

2,311

CLW

0401 0402
2SC 458 ® 258368 ®

wow caret saw }pip ',do 0411.071

12,7:2stne

0140 It402
t r 5011

3 90

C.rotas,s

as

I2V

Git

iv
c 403

deal

Crole !Ir

1.111011

C30
a 0.

4011il MIT T
14813 

tGA FC)-6 -
-

 ';
UM 4"

DC
r« 904

BATTERY I2V

.10211 10K

Warr W 121181

V UME

SP401
e err

.1401

120V

60Hz
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ITU 46'

L
-0© CIR

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

411111111MER REPAIR

VHF Or UHF Any Type $9.75.
UHF/VHF Combo $15.00.

In this price all parts are included.
Tubes, transistors, diodes, and nuvistors
are charged at cost.

Fast efficient service at our four con-
veniently 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.

TSC

*TUNER REPLACEM.
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
.,,CTORY-SUPERVISED TUNER SERVICE

MIDWEST 817 N. PENNSYLVANIA ST., Indianapolis, Indiana TEL: 317-632-3493
Home Office)

EAST 547-49 TONNELE AVE., Jersey 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
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APRIL 1971, ELECTRONIC TECHNICIAN DEALER 19



srrfl

It takes time
to replace a color picture tube...

GE ULTRACOLOW

works to cut back
the need of
replacing the

replacement

sustained brightness and color purity are assured through
use of advanced getter material. Gases generated by the
tube's operation are removed, providing longer life and
sustained color purity

reliability and quality assurance are built in. Only the
highest quality replacement components are used and
they're still expected to prove themselves. First during
the manufacturing process, through continuing in -line
inspections, and extensive life testing of the finished
product, afterwards.

GE ULTRACOLOR r picture tubes provide the service
and dependability that guarantee customer satisfaction.
(Made by professionals, for professionals.)

TUBE PRODUCTS DEPARTMENT  GENERAL ELECTRIC COMPANY

OWENSBORO, KENTUCKY 42301

GENERAL ELECTRIC
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Why miss out on extra quality - get the new, up-to-
date ROHN Catalog and check to see what quality
items you are missing!

`Did GYou clCipi4/7..
* that the ROHN line

includes hundreds of
items?

* that it covers all tower
needs, installation re-
quirements for all
radio, TV, ham, citi-
zens band, 2 -way and
other communications
needs?

* that ROHN is a manu-
facturer with nearly a
quarter century of ex-
perience?

* that the accessory and
equipment line adds
quality when you sell
the COMPLETE line?

c_ct cVoW'
Be sure that you have all the latest
additions. Review a new, complete
catalog TODAY!

MAIL THIS COUPON NOW
or use Reader Service Card:

YES, I want to check the latest ROHN
Catalog. Send me a copy at once.

Name

Company

Address

City

State

ROHN.

Zip

Manufacturing Co.
Dept. ET
P.O. Box 2000
Peoria, Illinois 61601

No. 17-70

22 ELECTRONIC TECHNICIAN/DEALER, APRIL

... for more details circle 121 on Reader Service Card

1971



11,500,000
TEST HOURS

A MONTH
MEANS THE KIND OF QUALITY, DEPENDABILITY AND FEWER CALL-BACKS

THAT ZENITH -ROYAL CREST" REPLACEMENT TU3ES GIVE YOU!

We spend a lot of time checking Zenith "Royal
Crest" circuit tubes. To help you avoid embarrassing
and costly call-backs. To give you replacement tubes
tested for reliability and longevity.

1,500,000 hours of tube testing are logged each
month in Zenith Quality Control Laboratories. And

no tube is passed unless it meets the same rigid
quality standards as the original equipment used in
Zenith products.

Result: a complete line of more than 1,200 "Royal
Crest" replacement tubes . . . each one built with
Zeniti quality for fewer call-backs and longer life.

71,11/171
THE QUALITY GOES IN BEFORE THE NAME GOES ON
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EDITORIAL

Improving the TV Image

Last month's memo discussed increased industry awareness of the importance of the
electronic technician to the electronics industry. Of what value is electronic equipment if it
cannot be kept in operating condition.

Another subject of extreme interest to the Electronics Industry Council was "vintage
reception systems."

An extremely strong consumer protection law is currently either "in the works" or "on
the books" in California. Under this law, if after 30 days of purchase a customer is
dissatisfied with his TV set he can either demand a replacement or a full refund. How can
you assure customer satisfaction in California, or elsewhere, if the signal fed the TV set is
either too weak or contains significant interference.

Robert W. Flanders, Director of Engineering, Time -Life Broadcast, Inc., reported to the
Council that they have done a great deal of research concerning TV interference encountered
in many cities on Channel 6 (and in some other cities to a lesser extent on Channel 13).
The basic problem results from the frequencies assigned this channel. It falls in a portion
of the radio spectrum where many TV sets and antennas are less effective. And it is here
that problems more frequently develop from FM station interference.

We were advised that if you experience difficulty receiving Channel 6, do not blame the
TV station. It is very unlikely that it is not responsible for the problem. Instead, check
the location and condition of the TV -set antenna, and look for possible FM station interference.

Mr. Flanders told us that in one part of Indiana FM interference was being radiated over
several city blocks. Although nearer the FM station than the TV station, this area was not in
the immediate vicinity of the FM station. After tracking the interference down with a
portable unit, they discovered that it was radiating from a preamplifier on the antenna of a
private residence. This signal continued to radiate on Channel 6 even after the amplifier
was disconnected from the power source! No FM trap could eliminate this radiation from
adjacent TV sets since it was received within the Channel 6 portion of the spectrum rather
than at the frequency of the FM station indirectly supplying the RF energy.

Some of this problem results from the allocation of particular FM Band frequencies by the
FCC. The Council recommended that in areas where TV interference by FM stations is
prevalent, frequent complaints should be sent to the FCC even though the FM station
transmitter is operating according to FCC specifications.

The various representatives of the broadcast industry present at the meeting indicated
that TV stations are definitely interested in the receivability of their signals. The more
TV sets that can satisfactorily receive their signal, the more viewers they have.

We were told of one UHF TV station that regularly promoted the installation of adequate
antennas for effective reception. It was mentioned that despite that station's promotion
of the services offered by local dealers and technicians, no active cooperation was received
from them-despite the frequent prodding of one antenna manufacturer.

The meeting dwelt on the fact that good antennas are a must for good reception-
individual TV set and MATV system. It was felt that all old antennas should be replaced,
and that a special nationwide antenna program should be started by the electronics
industry as a whole to promote good TV reception.

Although an electronic technician can use a field -strength meter to determine the output
of the old antenna, decibel readings mean little to the average customer. The Council
therefore decided to begin a study to prove the difference in reception between old and
new antennas-a report to be given at their next meeting.

Based on the expected results of that study, the group believes that it would be possible
to begin a program that would guarantee the customer significantly better pictures on his
TV set with the new antenna, or it would be removed and the old one again connected
at no cost to the customer.

The rest of the electronics industry seems anxious to see that you are effectively
selling and servicing TV antennas to provide better TV reception.
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V,
They're "market -engineered." u
dominate color reception lead-in
sales. Metro -Color' for: congested
viewing areas. Maxi-C)lor" fat
the suburban viewing market. Real
sales grabbers. Created to brir g
home a better colo:7 pit ture
more profit for you. Cc lorful eye -
stopping packages. Long warr 3ritiee.
Flexible, small size for easy irEta:la-
tion. Competitive pr_cing. Anc a
"Hot Line" display, -.ou! That'3
the program. Grab it vhile
it's hot. See your
Belden DISTRIBUTOR
today. 8-3-C

Belden Corporation,
P. 0. Box 5070-A,
Chicago, Illinois
60680.

Metro -Colo: and Ma),i-7.c..lor
also available in bulk

. . . new ideas for
moving electrical energy
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Our free offer proved
once you tried
TUN-O-BRITE

you would accept
no substitute

The most convincing proof of the superior cleaning, lubri-
cating and polishing performance of TUN-O-BRITE is to try
a can.

That's why, during the last several months, you were
offered a can of TUN-O-BRITE or any competitive brand you
chose, free...if you tried TUN-O-BRITE and returned the
empty to us. You had nothing to lose.

Hundreds and hundreds took us up on this offer. In fact,
you've loaded us under a mountain of empty aerosol cans.

Now the offer is over. As improbable as it sounds, it's
unanimous. Every technician requested TUN-O-BRITE. That's
right. Not one of you wanted another brand of tuner spray.
It really says something for our product.

If you have yet to use TUN-O-BRITE, try a can. Don't
take our word for it. Prove it to yourself. Once you do, you
too will accept no substitute.

Available at your local parts distributor.

CHEMTRONICS INC.
1260 Ralph Avenue, Brooklyn, New York 11236

FOR
0

PROFESSIONALTV TECHNICIANS

HEAVY DUTY TUNER
SPRAY WITH BUILT IN
POUSHING ACTION!

Siii!!E will

... for more details circle 105 on Reader Service Card
26 ELECTRONIC TECHNICIAN/DEALER, APRIL 1971

LETTERS
Reader comments concerning past

feature articles, Editor's Memos, previous
reader responses or other subjects of
interest to the industry.

Make Marine Servicing Easier
I have been a subscriber for several

years and like your publication. How-
ever, I would like to see more infor-
mation on the testing and repair of
Depth Finders and Fish Locators. In
this area, near Lake Texoma, there
are many of these units that need ser-
vicing and I am sure that it is a major
business in many resort areas, just as
it is at this location.

Could you supply me with the name
and address of a manufacturer or dis-
tributor of small transducers for depth
finders? I service many makes, finding
that those experiencing a failure while
here on vacation do not have time to
send their units to the manufacturer
for repair. In many cases, I can have
these units back in service in a short
time, but for some I have to await
parts from a factory or get a letter
back saying that the unit should be
sent back for repair. This proves to be

some. I find that the factories are very
uncooperative-however, some do
send a schematic for a specific model,
but that's about all. No service data is
available.

They hurt their own sales by not
making reliable service quickly avail-
able to their customers. It is ridiculous
for them to feel that they are the only
ones qualified to service these units.
What if all TV and radio manufactur-
ers felt this way.

I am a retired electronic engineer
and know that I am as qualified as
their personnel. There are many others
like myself. We do need to have parts
available and we would prefer to test
and maintain these units according to
factory recommendations-if they
would give us this information. If not,
we must do it our own way.

Any help you may give will be ap-
preciated by myself and others.

Ray K. Bryan

Are there others in electronic ser-
vicing faced with this problem? If so,
we would appreciate hearing from you.
We would also appreciate hearing
from the manufacturers and distribu-
tors of depth finders and fish locators.

Ed.



The big difference in TV Alignment instruments:
Ours Works.

The B & K Model 415 Sweep/Marker Generator not only works,
but it makes alignment jobs faster and more accurate.

Why? Because it eliminates the need for a separate marker generator,
sweep generator, marker adder, and bias supply.
You get it all in one compact instrument.

And it's so easy to use. The IF and chroma bandpasses are simulated
on the front panel for constant reference. Lights tell you which
of the crystal -controlled markers are in use and where they
should be located. And the exclusve marker tilt feature lets you
place the markers either horizontally or vertically, so you can always
identify their exact positions.

Put the B & K Model 415 Sweep/Marker Generator to work for you.

Ask your distributor for complete details.

roduct of
DYNASCAN CORPORATION
1801 W. Belle Plaine
Chicago, Illinois 60613

Model 415:
$399.95

... for more details circle 101 on Reader Service Card
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NEWS OF THE INDUSTRY

Two Dallas Meetings
Both Prove Exciting

The National Electronics Service Conference, with 30
major manufacturers represented, as well as distributors
and service companies from all parts of the United States,
meeting in small table groupings to discuss four major top-
ics, drew 131 persons at the Hilton Inn, Dallas, Texas on
February 11th.

The previous day the Electronics Industry Council, with
11 major trade associations participating, or with official
observers in attendance, activated nine working committees
and task forces to deal with many problems facing the in-
dustry and to recommend effective steps to correct or alle-
viate them.

The Service Conference, under the chairmanship of Gail
S. Carter, executive vice president of NEDA and cospon-
sored by the National Electronic Associations, the National
Alliance of Television -Electronics Service Associations, the
Distributor Products Div. of the Electronics Industries As-
sociation, the Electronic Representatives Association and
NEDA, exceeded even the most optimistic expectations of
the participants-many of whom traveled from storm rid-
den northern states as well as areas of the California earth-
quake. An official observer from a Japanese trade associa-
tion was also present.

An extra added attraction was a talk at the Service Con-
ference luncheon by Jim Bishop, deputy director of the
Washington Bureau of NEWSWEEK on "Consumerism and
Producerism, the Two Sides of the Public's Dollar."

For the stated purpose of "pinpointing solutions to the
electronic industry's service problems through joint effort
of representative segments of all of the industry," four
groupings of three tables each were set up in the Hilton
Inn grand ballroom to discuss Education and Training, Ser-
viceability, Parts Availability and Technical Information.
Each table had a leader, who acted as spokesmen when
the groupings from the three tables met to summarize their
discussions. At the afternoon session, the entire group met
in a general assembly, at which a report was made for each
of the four subjects.

At the Electronics Industry Council meeting, under the
chairmanship of Gene Hill of Kaiser Broadcasting, sub-
jects ranging from parts availability to TV interference
were discussed and committees appointed in coordination
with Council's findings and conclusions for further dissem-
ination and action.

Bill Woodbury of Sprague Products led the discussion
on parts availability. Tom Surber of Howard W. Sams, who
succeeds Woodbury as EIA distributor division representa-
tive on the Council, was named chairman of the commit-
tee to carry through on the findings of NEDA, NEA,
NATESA and ERA on this problem.

Don Martin of Associated Publications was named chair-
man of a committee to explore further the plan to expand
the scope of the Electronics Hall of Fame to include all
segments of the industry.

M. L. Finneburgh, Sr., of Finney Co., was made chair-
man of a committee to explore the prospects of all -industry
certification of electronic technicians.

Bob Flanders of NAB will head a committee to discuss
with government agencies and others the problems of TV

"Concentration" curing the second meeting of the Electronic Industry
Council in Dallas at the Hilton Inn.

Bill Woodbury addresses the NESC joint session in Dallas.

interference from educational FM stations.
The National Appliance Radio Dealers Association ac-

cepted an invitation to be the host for the next meeting of
the National Electronics Service Conference.

S. I. Neiman of the Electronics Information Bureau was
"invited to volunteer" and accepted the responsibility for
publicizing the next meetings of both the Electronics In-
dustry Council and the National Electronics Service Con-
ference.

Both the Conference and the Council passed resolutions
to thank J. W. Williams, Jr., executive director of the
Texas Electronics Association, for his work in making ar-
rangements to house and provide meeting accommodations
for the participants.

At a joint meeting of the North Texas and South Texas
Chapters of NEDA, John Leedom, in his capacity as chair-
man of the arrangements committee for the 1971 gala din-
ner celebration which will be a feature of the New Show
June 3rd, told of plans in which all segments of the elec-
tronics industry are joining to make the dinner in Bal Har-
bour (Miami Beach) Fla., the focus of a salute to the
Electronics Industries' Second Century of Progress.

IESA 16th Annual
Convention to Be Held

The Annual 16th Spring Convention of the Indiana Elec-
tronic Service Assn. will be held April 16 through 18 at the
Ramada Inn, Indianapolis, Ind. In addition to association
business, the convention will include technical seminars
plus a business management school. The annual IESA
membership meeting will be held on the 18th.
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Sylvania/Jud Williams Seminars
Cover Transistor Trouble Shooting

On February 22, 1971, the Sylvania/Jud Williams semi-
nars began its 1971 schedule. The meetings to he held will
as before cover the entire United States and will involve
the "hands on" approach to service training. The program
will include transistor trouble shooting using a triggered
scope and dynamic transistor curve tracer, and chroma cir-
cuitry adjustments using the gated rainbow signal from a
color bar generator. The meetings will be held only during
the day and will be limited to 25-35 dealers per meeting.
They are scheduled as follows:

APRIL
I2 -Philadelphia, Pa.
I3 -Philadelphia, Pa.
14 -Philadelphia, Pa.
15 -Wilmington, Del.
19 -Birmingham, Ala
2I -Nashville, Tenn.
23 -Memphis, Tenn.
28 -New Orleans, La.
29 -New Iberia, La.
30 -Lake Charles, La.

MAY
3 -Beaumont, Texas
4 -Houston, Texas
6 -Corpus Christi, Texas

10 -San Antonio, Texas
11 -Austin, Texas
13 -Fort Worth, Texas
14 -Dallas, Texas

JULY
9 -Phoenix, Ariz.

12 -San Diego, Calif.
13 -San Bernardino, Calif.
14 -Los Angeles, Calif.
19 -Los Angeles, Calif.
20 -Santa Barbara, Calif.
22 -San Francisco, Calif.
23 -Sacramento, Calif.
26 -Portland, Oreg.
28 -Seattle, Wash.

AUGUST
2 -Boise, Idaho
4 -Salt Lake City, Utah
5 -Salt Lake City, Utah
9 -Denver, Colo.

11 -Omaha, Neb.
13 -Des Moines, Iowa
23 -Kansas City, Mo.
25 -St. Louis, Mo.
27 -Bloomington, Ill.
30 -Hammond, Ind.
3I -South Bend, Ind.

SEPTEMBER
2 -Indianapolis, Ind.

7 -Louisville, Ky.
8 -Lexington, Ky.

10 -Dayton, Ohio
20 -Columbus, Ohio
21 -Columbus, Ohio
23 -Toledo, Ohio
24 -Detroit, Mich.
27 -Cleveland, Ohio
28 -Cleveland, Ohio
29 -Akron, Ohio
30 -Youngstown, Ohio

OCTOBER
4 -Batavia, N.Y.
5 -Batavia, N.Y.
6 -Buffalo, N.Y.
7 -Rochester, N.Y.
8 -Syracuse, N.Y.

18 -Connecticut
19 -Connecticut
20 -Springfield, Mass.
2I -Albany, N.Y.
22 -Albany, N.Y.
25 -Williamsport, Pa.
26 -Altoona, Pa.
27 -Winchester, Va.
28 -York, Pa.
29 -York, Pa.

NOVEMBER
1 -Manchester, N.H.
2 -Boston, Mass.
3 -Boston, Mass.
4 -Providence, R.I.
5 -Providence, R.I.
8 -Westchester City, N.Y.
9 -Bronx, N.Y.

10 -Nassau City, N.Y.
II -Nassau City, N.Y.
I5 -Brooklyn, N.Y.
I6 -Brooklyn, N.Y.
I7 -Brooklyn, N.Y.
18 -Queens, N.Y.
19 -Queens, N.Y.

For further information contact: Jack Berquist
Sylvania Training Center
17 Masse Place
Batavia, N.Y. 14021

Jerrold Electronics Con.
Sponsors Technical Schools

The Jerrold Electronics Corp. Technical Training Insti-
tute is scheduling basic training schools in major cities
across the country. The cities were selected to form a pat-
tern which would place any cable -TV technician in the
country, at least one-time during 1971, no more than a
day's drive from one of the schools. One school has already
been held in Los Angeles and another in Atlanta. Other
cities are tentatively scheduled.

One of the main reasons for the success of the basic train-
ing school program at Jerrold has been its universality. The
schools are open to all technicians in the cable -TV field, not
merely Jerrold -affiliated firms or individuals. Further, the
schools are considered real learning experiences for all in
the industry, not just brush -up courses.

This year's broad schedule of instruction includes an ini-
tial briefing on the history of the cable -TV industry, with
a step-by-step analysis of systems used up to the present
day, the evolution of modern cables and a brief discussion
of the development of subscriber material. A close look at
"The decibel" covers definition of terminology, reasons for
use and pertinent numbers. A study of the field strength
meter covers a general technical description, a look at the
signal level indicator and the use of the field -strength meter
as a test receiver for proof of performance.

Jerrold is sponsoring a number of two-day technical sem-
inars and at least one two-week workshop. The two-week
workshop will be by invitation only and will be held in
Philadelphia.

FTC Proposes Rule Relating to
Power Output of Amplifiers

The Federal Trade Commission has proposed a trade
regulation regarding the advertising of power output of
sound power amplification equipment for home entertain-
ment products. The proposed rule provides that it would be
an unfair method of competition and an unfair and decep-
tive act or practice to represent, expressly or by implication,
any power output (in watts or otherwise), power band or
power frequency response, or distortion capability or char-
acteristic of sound power amplification equipment without
disclosing:
 The manufacturer's rated minimum sine wave continu-

ous rms (effective) power output in watts per channel;
 The load impedance (e.g., 4, 8, 1612) for which the

manufacturer intends the equipment to he used;
 The rated power frequency response; and
 The rated percentage of maximum total harmonic dis-

tortion at any power level from Ow to the rated power
output.

The proposed rule permits optional disclosures under cer-
tain conditions.

The rule would extend to radios, record and tape play-
ers, radio -phonograph and/or tape combinations, compo-
nent audio amplifiers and the like.

Based upon information presently available, the Com-
mission believes that the most reliable method of rating
power output of amplification equipment is by its rms or
continuous power output capability.

In the absence of a single industry standard, the Com-
mission believes that the rating of power output of ampli-
fication equipment according to the rms or continuous pow-
er method will provide the consumer with a valid and
meaningful basis for comparison in the marketplace.
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how to get a

$400 frequency counter

for $19995*

...build the new

Heathkit IB-101
 Accurate counting, 1 Hz to over 15 MHz
 Automatic trigger level for wide range input without adjustment
 Five digit readout with Hz/kHz ranges & overrange indicators

give eight digit capability
 High Z input
 Computer -type integrated circuitry eliminates divider chain adjustment

The latest Heath breakthrough in low cost, high quality instrumentation. New IB-101
counts from 1 Hz to over 15 MHz; advanced integrated circuitry eliminates blinking
readout & divider chain adjustment.
Overrange indicator & Hz/kHz switch give the IB-101 8 -digit capability. Set the range
switch to kHz & the display reads out to the nearest kHz ... push the range switch to
Hz and read down to the last Hz. Overrange & Hz/kHz indicators light up to give
error -free measurement & correct range at all times. Automatic decimal locator elim-
inates interpolation & figuring.
Exclusive Heath -designed input circuit uses a dual -gate, diode -protected MOSFET

. provides proper triggering without adjustment from less than 100 mV to over 200
V. Input Z is 1 megohm shunted by less than 20 pF to minimize circuit loading & error.
Other features include sockets for all 26 IC's & 5 display tubes...120/240 V AC
operation & convenient handle/tilt stand.
Compare the new Heathkit IB-101 ...then order yours. Kit IB-101, 7 lbs....$199.95*
115-101 SPECIFICATIONS: Frequency Range: 1 Hz to greater than 15 MHz. Accuracy: 1 count +time
base stability. Gate Times: 1 millisecond or 1 second with automatic reset. INPUT CHARACTERISTICS
- Sensitivity: 1 Hz to 1 MHz, less than 100 mV rms. 1 MHz to 15 MHz, less than 250 mV rms, after
30 minutes warmup. Trigger Level: Automatic. Impedance: 1 Megohm shunted by less than 20 pF.
Maximum Input: 200 V rms, DC - 1 kHz. Derate at 48 V per frequency decade. TIME BASE: Frequency:
1 MHz, crystal controlled. Aging Rate: Less than 1 PPM/month after 30 days. Temperature: Less than
±2 parts in 10,/degree C. 20 to 35 degrees C after 30 minutes warmup. +.002% from 0 to 50 degrees
C. GENERAL: Readout: 5 digits plus overrange. Temperature Range: Storage; -55 to 80 degrees C.
Operating; 0 to 50 degrees C. Power Requirements: 105-125 or 210-250 V AC, 50/60 Hz, 8 watts. Cabinet
Dimensions: 81/4" W x 31/4" H x 9" D not including handle. Net Weight: 41/2 lbs.

r
HEATH COMPANY, Dept. 24-4
Benton Harbor, Michigan 49022 a Schlumberger company

 Enclosed is $ , plus shipping.

Please send model (s)
O Please send FREE Heathkit Catalog. El Please send Credit Application.

Name

Address

City State Zip
*Mail order prices; F.O.B. factory. Prices & specifications subject to change without notice. TE-232

-J
. for more details circle 109 on Reader Service Card
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READERS' AID
Space contributed to help serve the
personal needs of you, our readers.

Needs Schematic
Can any reader help me locate a

schematic for a Japanese import 4-8
track tape player, "Mars." No other
information is available. Isn't it about
time we pressed for stringent require-
ments that the manufacturers of this
type of merchandise be forced to sup-
ply technical data?

CHARLES G. KARAFOTIAS
Electronics Instructor
Martin County High School
Stuart, Fla.

Can anyone help me obtain sche-
matics, charts and supplements for an
Accurate Instrument Tube Tester,
Model 151?

GLENN MASOPUST
Rt. 1 Box 77
Noble, Okla.73068

Test Instruments for Sale
I have for sale the following test

instruments: signal generator, volt -
ohm (capacity milliameter), oscillo-
graph, tube testers, oscilloscope, in -
circuit capacitance tester, dynamic
tester, variable voltage supply and bat;
tery charger.

KENNETH 0. BALDWIN
1127 Bennington Drive
Sunnyvale, Calif. 94087

1 have the following for sale: tube
tester, high -voltage probe, in -circuit
tester, circuit tracer, signal generator
and substitution box. Also available
are service literature and past issues of
electronic publications. More infor-
mation will be given on request.

ORAL H. VANNOY
Stumptown, W. Va. 25280

For Sale
1 arn quitting the TV business and

wish to dispose of 250 tubes plus test
gear and parts at best offer.

JACK MANDIK
1333 Ridge Ave.
Evanston, III. 60201

I have all types of old radio tubes
for sale at reasonable prices. A list will
be sent upon request.

G. C. GOODWIN

Goodwin Radio Shop
126 West 1st Ave.
Rankin, Ill. 60960



Parts -dune help

a full-time
service
from your
Centralab
distributor

DISTRIBUTOR PRODUCTS

4111111.

VIP
CENTRALAS

Electronics Division
GLOBE -UNION NC.

5757 NORTH GREEN BAY AVENUE
MILWAUKEE, WISCONSIN 53201

Time. It's the only way you can make your repair
skills available to customers. So, the better use you
make of it, the better your profit potential. That's
where we can help. At parts time.

More than 1,000 Centralab distributors nationwide
specialize in stocking the exact replacement compo-
nents you need. And putting them in your hands fast.

Whether it's for color or black and white TV,
hi-fi, stereo or radio . . . all Centralab replacement
parts feature the reliability you can depend on. Our
broad line includes 1/2 watt carbon, Fastatchg II, 3
watt w irewound controls, and miniature trimmer
resistors. Plus capacitors: discs, electrolytics, poly-
styrenes, and Gap-Capsg. Also, a wide variety of
PEC'" packaged electronic circuits, and fire retardant
push-pull line switches. To name just a few.

A complete listing of the replacement parts avail-
able from your nearby Centralab distributor can be
found in Photofact,'" Counter -Facts' and the Replace-
ment Control Guide. Or, ask us to send you a
Centralab replacement parts catalog.

OS -7105

. . for more details circle 104 on Reader Service Card
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NEW AND NOTEWORTHY
For additional information on products described in this section, circle
the numbers on Reader Service Card. Requests will be handled promptly.

FM/AM RADIO 701
Radio plays on ac power
while recharging batteries

A solid-state FM/AM "Convertible" radio reportedly
recharges itself while playing as a table model but goes any-
where as portable. Said to use 11 transistors, the "Convertible,"
Model ft B -57Y, reportedly has a tilt -lock base which
supports the radio on its carry -about handle and adjusts to
any of three desired angles-the base containing the re-
charging equipment. Specifications indicate that the radio
has 1000mw maximum audio output and the broadband RF
stage on FM increases sensitivity to allow for reception of
more stations. Station selection is made easier with the slide
rule tuning, and a tone control is provided. The FM/AM
model is styled in ebony and chrome colors with walnut
color trim. Price $49.95. Zenith.

FOR MORE NEW PRODUCTS SEE PAGE 57

COMMUNICATIONS TRANSCEIVER 700

features PWR/S and SWR
meters on front panel

The "Cobra 25" solid-state transceiver is said to
incorporate a FET mixer stage designed to eliminate
cross talk. The circuitry reportedly includes ceramic
filters and IC amplifiers. Exclusive "Dyna-Boost"
speech compression is designed to insure sharp crisp
audio. Specifications indicate a 5w input and a 4w
output in addition to crystal -controlled transmitting
and receiving on all 23 channels. Featured is the
PWR/S meter on the front panel which is designed
to indicate relative strength of received signals and
relative power output of the transmitted signal.
Actual power output may reportedly also be read.
The SWR/Modulation meter, also on the front, is
designed to read standing wave ratio and percent
modulation. A microphone gain control, when used
with the SWR/Modulation meter, reportedly enables
the operator to match his particular voice character-
istics to the transceiver and mike for best modulation.
Output power and percent modulation can be
monitored simultaneously the manufacturer states.
Other transceiver specifications include a dual
conversion superhet, switch -controlled noise limiter,
AGC, and better than 50dB rejection of spurious
signals. The unit may reportedly be used as a PA
system with a speaker jack, front -panel volume
control, and PA/CB selector switch. A jack for an
external speaker is also said to be provided. The
unit measures 13 in. by 51/2 in. by 9 in. and weighs
111/2 lb. Dynascan Corp.

FUNCTION GENERATOR 702

Operates on a frequency
range of 0.1Hz to 100kHz

The Model SG -10 Function Generator is said to feature an
ultra linear ramp, square wave and pulse, with adjustable pulse
width from 0 to 100% duty cycle. Specifications indicate a
frequency range of 0.1Hz to 100kHz with variable amplitude
control; a variable pulse width, with a rise time less than
200µs; and continuously variable frequency control. Price
$69.95. Blulyne Electronics.
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make it the tube to watch.
For economy, there is the color screen 85 family

of replacement tubes. But, economy doesn't mean
cheap construction. You can still give your cus-
tomer features like Sylvania's Sharp -Spot electron
gun and a rare-earth phosphor screen without
breaking his budget.

When you sell Sylvania, you're selling from the
broadest line in the industry. You'll have the tube
to match the set.

And a price to SYLVANIA
match the wallet. GENERAL TELEPHONE & ELECTRONICS

With Sylvania's 3 lines of color tubes, you can meet it.
Customers' wallets come in different sizes.
Thick, thin and in-between.
With Sylvania's 3 complete families of replace-

ment color picture tubes, you can be sure of having
the right -priced tube for each one.

At the top end of the line, you've got the color
bright 85 ®XR , the tube with our brightest phos-
phors and X-ray inhibiting glass.

And in the middle, you have the color bright 85®
RE . This is the tube that brought color TV out of
the dark ages. Its bright rare-earth phosphors still

Every man has his price.



ANY3

An Extraordinary Offer
to introduce you to the benefits of Membership in

ELECTRONICS BOOK CLUB
for a limited time only you can obtain

OF
THESE
UNIQUE yours for only
BOOKS ...with Trial
(Combined List Price $38.80) Club Membership

May we send you your choice of
any three books on the facing

page as part of an unusual offer of a
Trial Membership in Electronics Book
Club ?

Here are quality hardbound vol-
umes, each especially designed to help
you increase your know-how, earning
power, and enjoyment of electronics.

These handsome, hardbound books
are indicative of the many other fine
offerings made to Members . . . impor-
tant books to read and keep . . . vol-
umes with your specialized interests in
mind.

Whatever your interest in electron-
ics-radio and TV servicing, audio and
hi-fi, industrial electronics, communi-
cations, engineering-you will find
that Electronics Book Club will help
you.

With the Club providing you with
top quality books, you may broaden
your knowledge and skills to build
your income and increase your under-
standing of electronics, too.

How You Profit From Club Membership

This special offer is just a sample of
the help and generous savings the
Club offers you. For here is a Club de-
voted exclusively to seeking out only
those titles of direct interest to you.
Membership in the Club offers you
several advantages.
1. Charter Bonus: Take any three of
the books shown (combined values up
to $38.80) for only 990 each with your
Trial Membership.
2. Guaranteed Savings: The Club
guarantees to save you 15% to 75%
on all books offered.
3. Continuing Bonus: If you continue
after this trial Membership, you will
earn a Dividend Certificate for every
book you purchase. Three Certificates,
plus payment of the nominal sum of
$1.99, will entitle you to a valuable
Book Dividend which you may choose
from a special list provided members.
4. Wide Selection: Members are an-
nually offered over 50 authoritative
books on all phases of electronics.
5. Bonus Books: If you continue in
the Club after fulfilling your Trial
Membership, you will receive a Bonus
Dividend Certificate with each addi-

SPECIAL FREE BONUS
. . if you act now !

Yes, if you fill in and mail the membership ap-
plication card today, you'll also get this Bonus
Book, FREE!

1970 TUBE/TRANSISTOR
SUBSTITUTION GUIDE

A completely updated, quick -reference source
for popular tube & transistor substitutions.

Regular List Price $4.95

tional Club Selection you purchase.
For the small charge of only $1.99,
plus three (3) Certificates, you may
select a book of your choice from a
special list of quality books periodical-
ly sent to Members.
6. Prevents You From Missing New
Books: The Club's FREE monthly
News gives you advance notice of im-
portant new books . . . books vital to
your continued advancement.

This extraordinary offer is intended
to prove to you, through your own ex-
perience, that these very real advan-
tages can be yours . . . that it is pos-
sible to keep up with the literature
published in your areas of interest ...
and to save substantially while so do-
ing.

How the Club Works

Forthcoming selections are described
in the FREE monthly Club News.
Thus, you are among the first to know
about, and to own if you desire, sig-
nificant new books. You choose only
the main or alternate selection you
want (or advise if you wish no book
at all) by means of a handy form and
return envelope enclosed with the
News. As part of your Trial Member-
ship, you need purchase as few as four
books during the coming 12 months.
You would probably buy at least this
many anyway . . . without the sub-
stantial savings offered through Club
Membership.

Limited Time Offer!

Here, then, is an interesting oppor-
tunity to enroll on a trial basis . . . to
prove to yourself, in a short time, the
advantages of belonging to Electron-
ics Book Club. We urge you, if this
unique offer is appealing, to act

promptly, for we've reserved only a
I imited number of books for new Mem-
bers.

To start your Membership on these
attractive terms, simply fill out and
mail the postage -paid airmail card to-
day. You will receive the three books
of your choice for 10 -day inspection.
SEND NO MONEY! If you are not
delighted, return them within 10 days
and your Trial Membership will be
cancelled without cost or obligation.
Electronics Book Club, Blue Ridge
Summit, Pa. 17214.

Typical Savings Offered Club
Members on Recent Selections

Jack Darr's Service Clinic No. 2
List Price $7.95; Club Price $3.95

Zenith Color TV Service Manual-Vol. 2
List Price $7.95; Club Price $4.95

Transistor Projects for Hobbyists
& Students

List Price $7.95; Club Price $4.95
Philco Monochrome TV Service Manual

List Price $7.95; Club Price $4.95
Electronic Musical Instruments

List Price $7.95; Club Price $4.95
Electronic Designer's Handbook

List Price $9.95; Club Price $5.95
Dictionary of Electronics

List Price $6.95; Club Price $5.50
Computer Circuits & How They Work

List Price $7.95; Club Price $4.95
Commercial Radio Operator's License

Study Guide
List Price $7.50; Club Price $5.95

Admiral Color TV Service Manual
List Price $7.95; Club Price $4.95

FET Applications Handbook -2nd Edition
List Price $14.95; Club Price $9.95

Solid -State Circuit Design & Operation
List Price $9.95; Club Price $7.95

How to Read Electronic Circuit Diagrams
List Price $7.95; Club Price $3.95

Electronic Test & Measurement Handbook
List Price $7.95; Club Price $4.95

Pulse & Switching Circuits
List Price $7.95; Club Price $4.95

Circuit Consultant's Casebook
List Price $9.95; Club Price $5.95

How to Use Vectorscope-Oscilloscopes &
Sweep -Marker Generators
List Price $7.95; Club Price $4.95

Computer Technician's Handbook
List Price $10.95; Club Price $7.95

Handbook of Magnetic Recording
List Price $7.95; Club Price $4.95

125 One -Transistor Projects
List Price $7.95; Club Price $4.95

Computer Architecture
List Price $12.50; Club Price $8.95

Servicing Modern Hi-Fi Stereo Systems
List Price $7.95; Club Price $4.95

AN EXTRAORDINARY  
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Basic Math Course for Electronics
Electronic Circuit Design

Handbook
TV Trouble Diagnosis Made Easy

MA1 Hcurse

Here's the quick and
easy way to understand
math as it applies to

, electronic shop practice.
Gives you a complete
set of highly useful
mathematical tools and

4111 techniques of practical
value. (Example: You
have to replace a new

1101r
stereo cartridge which
feeds a 70 db preamp.
The power amps each
require 2 volts input
for full rated output.

What is the output requirement of the replace-
ment cartridge?) In no time at all you will
master the wide variety of such basic math
computations which arise in everyday work-
from Ohm's law to network algebra, from J
operator to vector analysis. Clear worked -out
examples, diagrams and tables, plus step-by-
step learning, make this an invaluable aid for
anyone who has trouble with math. 160 pps.
Hardbound.

List Price 57.95 Order No. G 100

Audio Systems Handbook

Complete reference and
guide to audio system
design, encompassing
home entertainment,
commercial sound and
studio installations.
Chapter 1, covering
amplifiers and amplifi-

Ct explains db and
impedances, level limi-
tations, insertion gain,
plus a host of other
basics necessary for
practical system design.
The author goes to

great lengths to impart an understanding of
these vital ingredients as they apply to over-
all operation. The same may be said of the
treatment in succeeding Chapters on equaliz-
ers, mixers, filters, distribution systems, pro-
gram sources, commercial systems, studios,
and loudspeaker systems. 192 pps., 125 illus.
Hardbound.

List Price $7.95 Order No. 494

104 Easy Transistor Projects
You Can Build

New Third Edition-A
brand-new, enlarged
edition of the ever pop -

WOK
ular circuit designer's
"cookbook," now con-
taining over 600 proven
circuits, for all types of
functions, selected from
thousands on the basis
of originality and prac-
tical application. Now
you can have, at your
fingertips, this careful-
ly -planned reference
source of tried and

tested circuits. Selected from thousands sub-
mitted by distinguished engineers, these
"thought -starters" are a collection of original
circuits selected on the basis of their useful-
ness. This detailed compilation of practical de-
sign data is the answer to the need for an or-
ganized gathering of proved circuits . . . both
basic and advanced designs that can easily
serve as stepping stones to almost any kind
of circuit you might want to build. 384 pps.,
19 big sections, over 600 illus., 8.1/2" x 11".

List Price $17.95 Order No. T-101

How to Use Your VOM-VTVM
& Oscilloscope

Whether you want ti.
know more about how
these instruments work.
or how to use them in
everyday applications.
this "3 -in -1" guide con-
tains the answers.
Moreover, it will be of
tremendous value in
helping you select the
instruments best suited
to your individual
needs. Part I deals with
the VOM-how it
works, general guide-

lines for using a VOM, and how to use the
VOM in troubleshooting all types of circuits,
with step-by-step procedure charts you can re-
fer to. Part II discusses the VTVM-describing 
functions. applications in troubleshooting, and
servicing with the VTVM, pointing out appli-
cations where it is unique as a measuring de-
vice. Step-by-step servicing procedure charts
are included. Part III discusses the oscilloscope
and its applications in troubleshooting radio
and television circuits. 192 pps; 120 illus.
List Price $6.95 Order No. 438

rrytti&U

TYM '""'
OSCIIBSCOP

ARTIN
IFFORD

On The Color TV Service Bench

0101E

PROS
11A[f

INUISOM

A brand-new picture -
symptom service guide
for solving every TV
trouble, both color and
black -and -white. You
simply compare the
symptoms you see and
hear with those pic-
tured or described and
you'll be able to pin-
point any trouble to a
specific circuit and
component in short or-
der. In the first Chap-
ter, each trouble symp-

tom is pictured and described to help you pos-
itively identify the probable cause. From there
you are referred to one of the remaining 19
Chapters dealing with specific troubles in each
section of the receiver, explaining how to fur-
ther analyze existing symptoms and pinpoint
troubles. Individual component tests are sug-
gested, too, everything from flybacks to tran-
sistors. Includes many actual scope waveform
patterns, TV screen photos, and schematic dia-
grams. 256 pps.

List Price 57.95 Order No. 544

Small Appliance Repair Guide

SMALL

APPLIANCE r-
RE3AIR

GffillE

tom urns sadroonoowar

Learn to repair dozens
of small household ap-
pliances with the use
of this authoritative,
low-cost handbook. Pro-
fusely illustrated, the
text tells how to find
the cause of trouble in
minutes, and how to go
about making the re-
quired repairs. You'll
also pick up helpful
hints on disassembly
and assembly, one of
the real "tricky" as-

pects of many appliance repair jobs. General
troubleshooting procedures are explained to
familiarize you with the techniques of appli-
ance repair. Succeeding chapters deal with
thermostats, skillets, sauce pans, irons, toast-
ers, coffee makers, blankets, mixers, knives.
deep fryers, hair dryers, electric shavers, and
small motors found in countless appliances.
You'll learn how they operate, and how to make
practical tests and repairs. 11 Chapters, 221
pps. Over 150 illus. Appendix and Index.
List Price $7.95 Order No. 515

Magnavox Color TV
Service Manual

EASY
TRANSISTOR
PROJECTS
YOU CAN BMW

How would you like to
have a high -gain tele-
phone pickup, a wire-
less mike, an electric
megaphone, a CB re-
ceiver, light dimmer,
fence charger, or any
one of 104 such useful
devices? You can build
them yourself, at very
little cost, and have a
lot of fun in the proc-
ess. What's more,
you're bound to learn a
lot about transistor cir-

cuits 'including FETs and SCRs). A complete
schematic diagram is included for each device,
along with a parts list, plus a brief descrip-
tion of its operation and application, and no-
tations concerning any critical points. All of
the devices have practical application in the
home, on the repair bench, in the ham shack,
on your car, boat, airplane, etc. 224 pps.
Hardbound.

List Price $6.95 Order No. 462

A handy benchmate for
practicing color TV
technicians and B & W
experts who want to
break into color TV
servicing. This new
practical volume de-
scribes causes and cures
for both the usual ev-
eryday color TV trou-
bles, as well as those
tough dogs you run into
once in a blue moon.
Here are commonsense
service bench approach-

es fur solving all sorts of color TV troubleshoot-
ing problems, many of them adapted from well -
established It & W techniques. Definitely not a
textbook, the content explains how to tackle
specific problems in a logical, professional way.
Moreover, the author clearly explains how the
operation of each circuit is affected by specific
faulty components. 192 pps. 14 Chapters. Hard-
bound.

List Price 57.95 0 -der No. 489

MAGNAVOX

...ULM TV SF RVICF MANUAL

All the data you need
to repair Magnavox
color TV receivers-
from the Series 37 to
T940 chassis-including
12 full-size schematic
diagrams complete with
oscilloscope waveforms.
Singled out for special
treatment is the Mag-
navox T936 hybrid
chassis. The special ser-
vicing data given will
enable you to master
this unique chassis. Al-

so included are 34 tuner schematics, and a
host of case history solutions and factory mod-
ifications. You'll find numerous alignment
shortcuts and tips on troubleshooting tricky
solid-state circuits. In addition, as a bonus
there are chapters on general color TV trouble-
shooting, antennas and transmission lines, and
another on test equipment techniques. 160 pps.,
s!!." x 11", plus 36 -page foldout section con-
taining 12 full-size schematic diagrams. Long -
life vinyl cover.
List Price $7.95 Order No. 526

SENDNO MONEY! Simply fill in and mail postage -paid Airmail card today!

. . . for more details circle 103 on Reader Service Card
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Stops
arc-backs
and cuts

ca -backs...
RCA-3A3C HIGH VOLTAGE RECTIFIER

It's the tube that saves you time, trouble and
dissatisfied customers . .. because it minimizes arc-
ing in rectifier circuits of TV receivers and other
high voltage applications.

RCA makes this tube with special equipment
that pre -coats the cathode and pressure welds the
coating ... producing such a smooth, uniform sur-
face that arcing is significantly reduced.

The RCA-3A3C takes 38,000V peak inverse
plate voltage and supplies 100 mA peak plate current.

For high voltage applications, put the RCA-
3A3C high on your tube inventory list. This high -

volume replacement type is available from your
RCA tube distributor along with all the other types
you need for your service business.
RCA1 Electronic ComponentslHarrison, N.J. 07029.

RCA
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TEKLAB REPORT

A Look At Sylvania's E01 Color -TV Chassis
Part II-The bridge contrast circuit controls the

contrast without disturbing the cc voltage level in the

video system and brightness level at the CRT

 Last month we reviewed the
channel switching, VHF tuning,
VHF oscillator and mixer, video IF
amplifier and the AGC system of
the Sylvania E01 color -TV chassis;
while some of the more interesting
circuits covered this month include:
A high -voltage tripler circuit that
reportedly requires only one-third
the pulse voltage, relieving most of
the stress normally present at the
flyback transformer (Fig. 1); and
a brightness -limiting circuit that
controls the beam current and pro-
tects the CRT by restricting its
emission level, thus increasing the
CRT life. These are just a few of
the important circuits employed in
this chassis.

Brightness Limiter Circuit
The brightness limiter circuit

shown in Fig. 2 is a closed -loop
regulator circuit that controls the
forward bias of the video amplifier
transistor (Q212) and the dc level
through the video and color drive
amplifiers to the CRT cathodes.
This circuit consists of the high -
voltage winding in the horizontal -
output transformer (T400), a
sampling resistor (R468), diode
SC418, capacitor C436, load re-
sistor R466, threshold diode SC417,
and voltage -divider resistors R462,
R464, R286 and R288.

The peak -to -peak pulse across
the sampling resistor (R468) is
directly proportional to the beam
current. Diode SC418 rectifies the
negative going portion of this pulse
and develops a negative voltage
across the filter network, consisting

of capacitor 0436 and resistor
R466. The threshold diode is re-
verse biased until the beam current
reaches 700/.1,a, which corresponds
to about -11v at point "A" set by
the divider (R462 and R464) from
the regulated -20v voltage supply.
The value of the sampling resistor

(R468) was chosen so that the
voltage on the cathode side of the
threshold diode increases to -11.5v
at this time (700/2a). The threshold
diode goes into conduction and the
negative voltage at point "A" starts
to increase with the beam current,
reducing the conduction in the

Fig. 1-The horizontal output transformer and high -voltage tripler circuit employed on Sylvania's
E01 Color -TV Chassis.
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Fig. 2-The brightness limiter is a closed -loop regulator circuit which protects the CRT by limit-
ing the beam current and restricting its emission level.

video amplifier transistor (Q212)
and from there on the controlling
action becomes continuous.

Bridge Contrast Control
The input drive to the second

video amplifier transistor (Q210)
is taken from the bridge contrast
control circuit, as shown in Fig. 3.

Fig. 3-The bridge contrast control circuit,
employing a dc video amplifier chain.

This control system is a dc video
amplifier chain, which has the ad-
vantage of being able to control
contrast without upsetting the aver-
age dc voltage level in the video
system and the CRT brightness

level. The bridge circuit consists of
resistors R256 and R258, first video
amplifier transistor Q208, and re-
sistor R270 on one side-with re-
sistors R262 and R264, and con-
trast control R30 on the other side.

The control utilizes its parallel
equipotential dc voltage to keep the
dc level through the succeeding
video amplifier stages constant. The
resistance ratio of voltage dividers
R262 and R264 is about 3 -to -1,
dividing down the 20v B+ and
placing about 5v across R262 and
the balance across R264. The
voltage at the junction of R262 and
R264 is a constant voltage of about
+14v to +15v.

The first video amplifier transistor
(Q208) is biased ON by its base
voltage -divider network; and this
forward biased voltage produces a
14v drop at the junction of re-
sistors R256 and R258. Both ends
of the contrast control are then at
equipotential and no dc current
flows. However, the Contrast con -

+19V
R779

FROM PHASE
DETECTOR

R777

C688

R778

0644
R786 3 58"P T606

re. TO "X"e "z"
DEMOD

T 704

Fig. 4-The 3.58MHz CW oscillator utilizes a modified Clapp configuration.

trol and resistors R264 and R262
form a video voltage divider across
which the video signal variations are
present. When the contrast control
slider is at the point "C" end, junc-
tioned with R262 and R264, the
video drive is at its minimum and
the dc voltage on the control arm
does not vary. Thus, no dc shift
occurs in the video amplifiers and
the brightness level remains steady.

3.58MHz CW Oscillator Circuit
The 3.58MHz continuous -wave

(CW) oscillator circuit shown in
Fig. 4 is a modified Clapp configura-
tion using a 3.58MHz crystal in a
series -resonant operating mode.
This circuit provides a low -imped-
ance feedback path from the collec-
tor to the base of transistor Q642,
and mechanically controls the os-
cillator by its vibrating period.
Capacitors C694 and C696 form
part of the feedback circuit to sus-
tain oscillation and as long as the
feedback loop gain is unity, the
oscillator will sustain operation.

A Darlington chip, AFC amplifier
transistor Q640, actively controls
the varactor ( SC618 ) capacity
through its forward bias and dc
correction voltage from the phase
comparator circuit. The oscillator
load is a resonant tank circuit coil
(L618) and capacitor (C700) tuned
to 3.58MHz. Its output is capacity
coupled through capacitor C698 to
the 3.58MHz amplifier transistor
(Q644), and a 3.58MHz buffer stage
is required to develop additional
3.58MHz drive amplitude. The col-
lector supply for this stage is the
180v buss voltage. Capacitor C704
is an additional 30p1, 150v elec-
trolytic bypass capacitor parallel
across capacitor C708 to neutralize
any capacitor lead inductance and
assure complete 3.58MHz bypass-
ing. The 3.58MHz CW output
transformer (T606) provides reso-
nant gain for the CW signal and is
the coupling to the X and Z de-
modulators.

Chroma Phase Control Circuit
Phase control in the 3.58MHz

reference oscillator circuit (shown
in Fig. 5) is accomplished by com-
paring the oscillator signal with the
APC detector burst frequency.

The junction voltage of resistors
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R768 and R769 consists of two
voltages: The dc voltage provided
by phase control transistor Q638;
and the correction voltage provided
by the APC detector, derived by
comparing the phase and frequency
of the 3.58MHz oscillator with that
of the incoming burst signal. With-
out the burst signal or if the os-
cillator is running in phase with the
burst signal, this voltage equals Ov.

The first voltage can be varied
by potentiometer R776, which
biases the APC amplifier transistor
(Q640). With no burst signal (i.e.,
Ov correction) the reference os-
cillator's free running frequency is
similar to the burst frequency. The
second voltage (i.e., correction
voltage) increases or decreases the
first voltage, depending on whether
the oscillator is leading or lagging
the burst phase. This decreases or
increases the collector voltage of
transistor Q640. This transistor's
change in collector voltage changes
the capacity of the varactor diode
(SC618), and this in turn changes
the 3.58MHz crystal series reso-
nance frequency, locking the fre-
quency and phase of the oscillator
to that of the pulse signal.

Transistor Q638 also stabilizes
the AFC amplifier transistor
(Q640) collector voltage to prevent
temperature drift.

Automatic Color Control Circuit
The killer detector and ACC

amplifier transistor (Q610) provide
automatic chroma gain control
(Fig. 6) for the first chroma ampli-
fier transistor (Q606).

The killer detector diodes (SC610

and SC612), burst -phase trans-
former (T604), and associated
components compare the burst
amplitude to the CW signal. With-
out a burst signal, diodes SC610

and SC612 conduct equally and no
voltage is developed at the junction
of resistors R763 and R764. The
voltage at this junction is the sum
of two voltages: the voltage devel-
oped across resistor R767; and the
voltage developed when diode
SC610 conducts. In the presence of
a burst signal, and if the oscillator
is locked, SC612 does not conduct
current, while SC610 conducts and
develops a negative voltage.

The base voltage of transistor

C678 SC614

07:62 R768

- 69

C672 SC516

R777
v.

7-7 C688

C686 R778

+19V

P773

I 5KI
R77I

R770

R772

PHASE
CONTROL
AMP

0638
R774

APC AMP
Q64Q

R774

R776
10K
PHASE
CONTROL

+19
XCW PHASE

R780
R782 vv.

C692

XT600

SC618

Fig. 5-The 3.58MHz reference cscillator phase control circuit.

Fig. 6-The
ACC circuit regulates the
amplitude of the burst
and chroma output circuits.
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Fig. 7-The X and Z color dempclulator circuits.
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Q610 will decrease with the pres-
ence of a burst signal; and the
higher the burst amplitude, the
smaller the dc voltage at the base.
This voltage biases the first chroma
amplifier transistor (Q606) through
the emitter follower transistor
(0610). Reduction in this voltage
means a reduction in the emitter
current of Q606 and correspond-
ingly the gain of this stage-thus
regulating the amplitude of the
burst and chroma output circuits.

X and Z Demodulation Circuits
The X and Z demodulators

shown in Fig. 7 are base driven by
the phase- and amplitude -modu-
lated chroma signal, while the
3.58MHz CW signal is fed to their
emitters. The signal to the X de-
modulator transistor (Q616) is
phase shifted 90° by L -C network
coil L608 and capacitor C650. The
CW signal injection into the de-
modulator emitter develops 3.58
MHz collector pulses.

When the chroma signal is ap-
plied to the demodulator bases, its
phase and amplitude determines the
conduction levels and demodulator
collector voltage changes. When the
chroma and CW signals are in
phase, across the emitter -to -base
junction, transistor conduction is
lowered, raising the collector voltage

toward B+-the chroma ampli-
tude determining the collectors'
voltage level. The quadrature rela-
tionship between chroma and CW
regulates the collector voltage at the
level developed by the CW signal.

Horizontal Output Circuit
The horizontal -driver transformer

(T402) shown in Fig. 8 couples
the driver -transistor (Q406) switch-
ing signal to the horizontal -output
transistor (Q408) base. This tran-
sistor is turned ON by a positive go-
ing pulse, placing it in saturation.
During transistor Q408's low -im-
pedance condition, its collector (con-
nected to a tap of transformer
T400) is effectively grounded,
causing an increase in current
through the primary winding and
deflection coils. Inductive reactance
opposes the current increase through
the deflection coils and the primary
winding of T400, causing the mag-
netic field to develop linearly in the
yoke coils and moving the CRT
beam from the raster center to the
extreme right.

When the base current of tran-
sistor Q408 is turned OFF and the
base voltage becomes negative, the
magnetic field in the flyback and
deflection coils collapses, causing
the voltage across capacitor C446
to rapidly increase.

R 452
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224

R913
22K

R450 R448

SC414
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1402
DRIVER TRANS

8442
10011

C430

C5128
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.012
IKV0408V-)I 8470

R46011Ic,35 68K
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Fig. 8-The solid-state horizontal driver and output circuit.

Capacitor C446 and the deflec-
tion coils form a resonant circuit.
The decreasing yoke current flows
into C446 until it reaches Oma, and
at this point the electron beam has
returned to raster center. Con-
sequently when C446, which is now
charged, discharges again into the
yoke, the yoke current increases-
but is now negative and therefore
moves the beam to the extreme left
of the raster.

The voltage, which began increas-
ing the horizontal output when
transistor Q408 was turned OFF and
reaches a maximum when the beam
returned to the raster center, again
returns to Ov-following the
characteristic change of a sine wave.
The moment this voltage becomes
negative, the damper diode (SC412)
starts conducting, dissipating the
stored energy-the yoke current
dropping slowly to Oma, bringing
the beam back to the raster center.

B+ Boost Circuit
The high-energy pulse developed

by the horizontal -output trans-
former (T400) turns ON diode
SC4 lO, applying the pulse to
capacitor C434. This capacitor be-
comes charged to a dc voltage that
is very close to the peak collector
voltage of transistor 0408-this
voltage being fed to the screen
controls.

High -Voltage Overload Gate

Should the voltage level across
the parallel resistance network-
consisting of voltage -dependent re-
sistor R435, resistors R434 and
R446, Blue Screen control R450
and Red Screen control R452-
increase drastically, the impedance
of R435 decreases, placing a high
voltage across R434. This voltage
increase turns ON the high -voltage
overload gate diode (SC408),
causing a voltage increase at the
horizontal control and forcing the
horizontal multivibrator into a
higher running frequency. The hori-
zontal output transistor (Q408) is
then turned ON for shorter periods
of time and the peak currents and
peak voltages in the output stage
decreases-the tripler input pulse
becoming lower along with the sec-
ond anode voltage. 
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Mastering the TV Antenna
System Market

by Lon Cantor

Industry experts predict that the decade of the '70s

will see an unprecedented boom in Master Antenna
TV systems. TV technicians can cash in on this boom

if they are ready with the knowledge and skill it takes

to sell, install and maintain MATV systems.

 A recent ELECTRONIC TECHNI-
CIAN/DEALER survey showed that
three out of every four of the read-
ers of this magazine are already in-
volved in MATV. However, it is an
undeniable fact that few indepen-
dent technicians really go after
MATV systems with an aggressive,
consistent selling effort. This is un-
fortunate because the MATV busi-
ness is a lot less competitive than
the business of repairing TV sets.
The more time you spend on
MATV versus TV -set repair and
home antenna installations, the
more money you are likely to make.

This article will give you a brief
background on how to sell, design
and install MATV systems, with the
emphasis on the latest equipment
and methods available.

Why the MATV Boom?
MATV systems have been around

for more than 20 years. Then why
the sudden boom? Four factors are
responsible for the current surge in
MATV:

CATV During the 1970's, Cable
TV systems are expected to cover a
large portion of the United States.
Cable TV invariably raises people's
expectations for TV reception.
CATV is dramatic proof that with a
good antenna system you can get
more channels and better picture
quality on each channel. If a hotel,
motel, apartment or school hooks
up to a CATV system, they still
need an internal distribution system,
which the cable operator may or

may not be able to provide. And in
many cases, you can provide com-
parable reception by installing a
good antenna system from scratch,
saving your customer the monthly
CATV fee.

COLOR TV Most of the MATV
systems in existence today were de-
signed for monochrome reception. Of
course, a good monochrome system
will work very well on color, too,
but most of today's systems were
sold on price and quality is poor in-
deed. The minor faults that were
barely noticeable in black -and -white
are intolerable in color. Therefore,
many of today's systems must be up-
graded or replaced.

UHF Since 1964, more and more
UHF channels have come on the air.
Older systems are not equipped to
receive UHF. Many MATV systems
are obsolete for this reason.

POPULATION GROWTH The most
explosive force behind the coming
MATV boom is new construction of
hotels, motels, apartments and
schools. All of these new buildings
will require MATV systems.

How to Sell MATV Systems
Small MATV systems and reno-

vations to existing systems are often
sold directly to building owners.
But the big market-new construc-
tion of sizeable buildings-is sold
by a system of specifications and
bids. If you want to make sales in
this area, you must become an integ-
ral part of the system.

To sell MATV for new construc-

tion, you have to go through the fol-
lowing stages:

CONTACT THE ARCHITECT The ar-
chitect is responsible for writing
specifications. An architectural firm
generally relies on a consulting en-
gineer for specifications on electrical
wiring, sound systems, lighting, air
conditioning, MATV, etc. Whether
the consulting engineer is a member
of the firm or hired on a contractual
basis, he is the man you must sell
first.

The method is simple. Few con-
sulting engineers are actually capa-
ble of designing a MATV system.
Therefore, they need help in writing
specifications that will produce a
good, working system. If you offer
your assistance to the consulting en-
gineer and convince him that you
know what you are talking about, he
will write the equipment you rec-
ommend into the specifications. This
is half the battle.

WORK WITH THE ELECTRICAL CON-

TRACTOR The electrical contractor
is a sub -contractor of the general
contractor. He is directly responsi-
ble for the MATV system as part
of a much larger contract. Electrical
contractors seldom handle MATV
systems themselves. Where possible,
the electrical contractor will sub-
contract the MATV system portion
of the job to a firm such as yours.
All that the electrical contractor
wants is to make sure that the
MATV system is properly installed,
meets the specifications and works.
Convince him that you can produce
and the job is yours.

If you want to sell MATV sys-
tems in quantity, you must become
acquainted with all of the consult-
ing engineers and electrical contrac-
tors in your area. This does take
quite an effort, but it is worth it. Es-
pecially if you can get an exclusive
in your selling area for the particu-
lar brand of MATV equipment that
you have written into the specifica-
tions. An exclusive protects you
from cutthroat competition.

Make an effort to bid on every
job you can. You will find out about
jobs through Dodge reports as well
as calls from consulting engineers
and electrical contractors with whom
you have worked.

Basically, you get jobs by render -
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Fig. 2-A typical layout for a motel or school requiring a distribution system.

ing services to these two groups.
You help the consulting engineer by
furnishing him with a system design
and specifications. You help the en-
gineering contractor by giving him
fast, accurate bids on the MATV
portion of the work.

In many cases, the equipment
manufacturer will be of tremendous
help to you in both of these areas.
JFD, for example, provides a com-
plete design service, a specification
writing manual, guidelines on bid-
ding and estimates, and field back-
up in selling and installing large sys-
tems.

MATV System Design
Much has been written about

MATV system design. But, unfor-
tunately, most books and articles on
the subject talk about VHF -only
systems, which are rapidly becom-
ing obsolete. Also, many authors
make the subject needlessly com-
plex.

A MATV system can be broken
into two basic areas: The head end,
consisting primarily of antennas and
amplifiers; and the distribution sys-
tem, consisting primarily of splitters,
tapoffs and matching transformers.

In planning a MATV system, we
always stars with the distribution
system. Once we have decided how
we are going to get TV signals into
every room, it is relatively easy to
choose head -end equipment.

Distribution Systems
The most important element in a

distribution system is the tapoff. As
the name implies, the tapoff siphons
a small amount of signal off the
MATV cable and sends it to the TV
set. Fig. 1 shows a number of the
most common types of tapoffs avail-
able. Your choice of tapoff depends
on the needs of the system. Here
are the criteria to consider:
 Within 20 miles of any TV trans-

mitter, direct pickup can be a
problem. Therefore, it is impor-
tant to run coaxial cable right up
to the back of the TV set. Use a
tapoff with a 7511 output and a
separate matching transformer,
as shown in Fig. 1A.
If the system is within 10 miles
of a transmitter, design it for
+10dBm at each tapoff output
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to overcome direct pickup on the
short length of twin lead inside
the TV set.

 if the installation is more than
20 miles from a TV transmitter,
a tapoff with a 3001/ output (see
Fig. 113) will work well. This
makes the system less expensive,
since it eliminates the need for a
separate matching transformer
at each TV set.

 Use only tapoffs with all channel
(UHF and VHF) capability.
Even if there are no UHF chan-
nels in the area at the time of the
installation, the use of all -channel
tapoffs will prevent obsolescence
and the cost is not significantly
higher.

 For schools, hospitals and other
institutions, choose a tap off with
a heavy duty SO -239 type output
(see Fig. 1C). These connectors
are more rugged than ordinary
"F" type output connectors.

 If there is a chance that closed-
circuit television might be added
to the system, choose a back -
matched tapoff. Back matching
permits you to plug in a camera
or a video tape recorder without
causing interference on the line.

 For new construction, use a flush
mounted tapoff. This type of tap -
off fits into an ordinary electrical
gem box. It should be installed
after the walls are closed.

 For existing construction, use a
surface mounted tapoff (Fig.
1D) and run the trunk lines as
inconspicuously as possible.

 Tapoffs are generally available
with 12dB, 17dB and 23dB
isolation. In systems with less
than nine tapoffs per trunkline,
use only 12dB tapoffs. If there
are more tapoffs in a trunkline,
use 17dB tapoffs at the beginning
of the line and 12dB tapoffs at
the end of the line. If there are

FROM
HEAD END

WAY

SPUTTER

more than 15 tapoffs (the actual
number depends on through loss
of tapoffs chosen) in the line, use
23dB tapoffs, followed by 17dB
tapoffs, followed by 12dB tap -
offs.
Next, you have to decide how

many trunklines you will need. This
is determined by the physical layout
of the building. Fig. 2 shows a typi-
cal motel or school, and Fig. 3 shows
the distribution system to serve it.
Fig. 4, 5 and 6 show other common
types of distribution systems.

Calculating Losses
Once the distribution system is

laid out, you have to calculate how
much signal is lost between the
head end and the last tapoff at the
end of the longest trunkline. If we
can get good TV signals to the last
tapoff in the system, we can be pret-
ty sure of getting good signals

continued on page 58
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Fig. 3-The distribution system for this typical two-story, 80 room motel or school.
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Television Signal Injection
by Phillip Dahlen

Your job can be made easier by

injecting a television signal directly into each

circuit of the TV set being serviced

Fig. 1-The usefulness of B & K's Model 107711 Television Analyst is demonstrated with the add of
B & K's Precision Model 1460 Triggered -Sweep Scope and an Admiral T7K10-1C Chassis porable
Color -TV set. For added convenience, the scope is used on an Easy -Up Scope Cart.

 Although a good scope is a must
for effective TV -set servicing, an-
other very useful test instrument is
the Television Analyst. This article
demonstrates the usefulness of
B & K's Model 1077B Television
Analyst by using it in conjunction
with a B & K Precision Model 1460
Triggered -Sweep Scope and an
Admiral T7K10-1C Chassis port-
able Color -TV set (Fig. 1). The
use of plug-in extension cables per-
mits the convenient placement of
both the TV -set chassis and its
cabinet, containing the picture tube.

The analyst functions like a self-

contained TV station, providing its
own audio, horizontal- and vertical -
sync signals, and using a flying -spot
scanner to provide any desired
video signal. A CRT inside the in-
strument (Fig. 2) produces an un-
modulated raster, similar to that
seen on a TV set tuned to a vacant
channel. A transparent test pattern,
placed between the photocell (part-
ly shown at the lower left of the pic-
ture) and the CRT, determines the
brightness of every segment of the
raster that is seen by the photocell.
In this manner, the photocell is used
to produce the video signal.

Fig. 2-One of -nany transparent test patterns
that can be used o produce a video signal.

RF Signal Injection
Substituting a cross -hatched test

pattern for the one shown in Fig.
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2, and tuning both the analyst and
TV set to VHF Channel 13, while
feeding RF signals from the analyst
through the VHF -tuner antenna
leads, results in the TV -set picture
shown in Fig. 3. A similar TV -set
picture is produced by the TV set
(Fig. 4) when the RF leads are

Fig. 3-TV picture produced when TV set and
analyst are both tuned to Channel 13. VHF
Channels 2, 3, 4, 6, 7, 8 and 12 are also avail-
able from the analyst.

Q. 4-TV picture produced when TV set and
analyst are both tuned to Channel 30. All other
UHF channels are also available from the an-
alyst.

connected to the UHF -tuner antenna
leads and both the TV set and
analyst are tuned to UHF Channel
30.

IF Signal Injection
Should both tuners become

defective, we can still get the de-
sired test pattern by adjusting the
analyst to produce IF video signals
and connecting it to Terminal A of
printed -circuit board PWS-1. (This
and other circuit terminal points are
shown in the March TEKFAX,
Schematic No. 1346.) Although it
is a little difficult to connect the test
probe to this terminal through the
shield, once connected, the test pat-
tern again appears on the TV -set
screen (Fig. 5). For those for
whom the TEKFAX schematic is not
readily available-this terminal
feeds IF signals to the base of the
first IF transistor (Q1) through an
R -L -C circuit.

Test Point TPA1 is much more
easily reached (Fig. 6), and from

Fig. 5-TV p cture ))Jured when IF signal is
fed to first stage of F strip.

it the injected IF signal produces
the picture shown in Fig. 7. (The
signal applied at this test point re-
places that normally developed at
the collector of the same first IF
transistor, 01.) If transistor Q1
were defective, we would see a pic-
ture on the TV set when injecting
a signal at Test Point TPA1, but
not when injecting the same signal
at printed -circuit board Terminal A.

Up to this point no difficulty is
experienced when inserting RF or
IF signals into the TV set. How-
ever, upon progressing to the

Fig 6-Connections made for applying analyst
sig 'al to collector of first IF transistor.
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Fig 7-TV picture produced when IF signal is
fed to collector of first IF transistor.

Fig. 8-TV pi:ture produced when IF signal is
fed to co lector o' second IF transistor.

collector of the second IF transistor
(or actually our connection at coil
LA28), IF circuit gain becomes
relatively small and only a snowy
picture can be seen on the TV set
(Fig. 8). But even when the
analyst's IF signal output is not
directly connected to the IF strip
(Fig. 9), the TV set's AGC circuit
automatically adjusts to produce
high enough IF circuit gain for the
TV set to still show a snowy test
pattern (Fig. 10). We can stop

Fig. 9-Analyst lead injects IF signals into TV
set even when not physically attached.

Fig. 10-TV picture produced when IF signal

is received from unattached analyst lead.

transmitting this IF signal through
the air by reducing the IF output
from the analyst, but then the IF
signal injected directly into the base
circuit of transistor Q3 is not
strong enough to produce even a
snowy test pattern. However,
whether the IF signal from the
analyst is injected directly or in-
directly, no test pattern will be
produced unless transistor Q3 func-
tions properly.

Video Signal Injection
Beyond the video detector diode

(CRASS) it is no longer necessary
to deal with RF or IF signals bear-
ing the test pattern; we instead can
directly inject the video signal pro-
duced by the analyst. Fig. 11 shows
the test pattern produced on the TV
set when the video signal is injected
through Test Point TPC2 directly
to the base of the first video ampli-
fier transistor (Q13).

Injecting the video signal to
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Fig. 11-TV picture produced when video signal
is fed to base of first video amplifier transistor.

either Terminal H of printed -circuit
board PWS2--the output of delay
line DLH43-as shown in Fig. 12
or to the input of that line (shown
unnecessarily disconnected in the
same photo) also produces a test
pattern on the TV set (Fig. 13).

Fig. 12-The input to delay line DLH43 is dis-
connected and the analyst's video signal ap-
plied to its output.

CI aSUS&1f (111L.a4k
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Fig. 13-TV picture produced when video sig-
nal is fed through delay line to grid of second
video amplifier tube.

However, it is necessary to critically
adjust the horizontal sync control to
obtain this picture. We are now
driving the TV set through a grid
of the second video amplifier tube
(V2B).

Test Pattern Selection
As a matter of interest, the RF

signal from the analyst can again
be fed to the antenna of the TV set
to obtain a video signal at printed-
circuit board PSW1 Terminal G
(shown disconnected in Fig. 12) to

compare it on a scope with the
video signal obtained directly from
the analyst.

When the B & K Precision Model
1460 Triggered -Sweep Scope is syn-
chronized with the vertical sweep
rate of the TV set and analyst, and
the video signal is reduced to zero
(no picture appearing on the TV
set), we observe only the vertical
sync pulses (negative pulses) carried
through the TV set (Fig. 14). By
increasing the analyst's video out-
put to a level where a good test
pattern could be observed, we can
see the video signal (small positive
pulses) corresponding to the hori-

Fig. 14-Waveform of signal received at Ter-
minal G of printed -circuit board when no RF
video signal is applied to the TV set and the
scope is synchronized to the TV set and an-
alyst's vertical sweep rate. The negative puls-
es are formed by the vertical sync signal.

Fig. 15-Waveform of signal received at Ter-
minal G of printed -circuit board when an RF
video signal is applied to the TV set and the
scope is synchronized to the TV set and an-
alyst's vertical sweep rate. The positive pulses
correspond to the horizontal lines in the test
pattern.

I

Fig. 16-Waveform of signal received directly
from video output of analyst when the scope is
synchronized to the analyst's vertical sweep
rate. This waveform is virtually identical to
that obtained from the TV set.

zontal bars in the test pattern (Fig.
15). A similar waveform is also
available directly from the analyst
(Fig. 16).

When the scope is synchronized
with the horizontal sweep rate of
the TV set and analyst, and the
video signal is reduced to zero
(again no picture appearing on the

TV set), only the horizontal sync
pulses carried through the TV set
(negative pulses) are observed
(Fig. 17). By increasing the analyst's
video output to a level where a
good test pattern could again be
observed, we can see the video
signal (small positive pulses) cor-
responding to the vertical bars in
the test pattern (Fig. 18). A similar
waveform is available directly from
the analyst (Fig. 19).

The unique advantage of the par-
ticular B & K test pattern selected

Fig. 17-Waveform of signal received at Ter-
minal G of printed -circuit board when no RF
video signal is applied to the TV set and the
scope is synchronized to the TV set and an-
alyst's horizontal sweep rate. The negative
pulses are formed by the horizontal sync sig-
nal.

Fig. 18-Waveform of signal received at Ter-
minal G of printed -circuit board when an RF
video signal is applied to the TV set and the
scope is synchronized to the TV set and an-
alyst's horizontal sweep rate. The positive
pulses correspond to the vertical lines in the
test pattern.

pm,

Fig. 19-Waveform of signal received directly
from video output of analyst when the scope is
synchronized to the analyst's horizontal sweep
rate. This waveform is virtually identical to
that obtained from the TV set.

for use in this article should now
be obvious, for it involves the use of
a video pulsed signal (correspond-
ing to horizontal and vertical bars)
that can be readily observed on any
good quality scope-should it be
necessary to use a scope as a video
signal tracer. This is quite unlike
many other test patterns or live TV
programs where there is no such
apparent consistency to the video
signal. 
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Closed -Circuit Television
by Phillip Dahlen

Expand your current business to include a rapidly

growirg field requiring your present technical skills

 Our technology has now pro-
gressed to the point where television
systems are simple, economical and
reliable enough to be operated by
the general public. In fact, the state
of the art has develor d to the point
that Magnavox will s be market-
ing a single vidicon color -TV cam-
era designed to eliminate color reg-
istration problems. Now that TV
systems have received such universal

acceptance, there is an increased de-
mand for applying these systems to
virtually every walk of life. And
since we are already familiar with
TV circuitry, this means that we are
the ones best able to install and ser-
vice them. By covering a few of their
many applications, we hope to give
you a better idea of where you might
increase your business by promoting
such systems.

From a video monitor room at S. Klein's department store in Yonkers, N.Y., one person can out -
produce an entire team of detectives working 300 man hours a week.

Electronic survei.lance resulted in 68.2 percent of the total apprehensions within the first eight
weeks of operation at S. Klein's.

Weighing only 30 Ib, the single vidicon design
elim nates the color registration problems of
other video cameras, and the consequent elec-
tron c simplification is said to result in high
reliability and easy maintenance.

Video Security
"For years," says Bert Lang, cor-

porate security director for S. Klein's
17 department stores and 2 ware-
houses, "store detectives and secu-
rity forces were looked on as a
means of combatting thieves, period.
Today, retail security is more so-
phisticated. Now we're talking loss
prevention-stopping thefts or mal-
practice before they are committed,
locking the barn door while the
horse is still inside."

Klein's Westchester security sys-
tem has proven "dramatically" effec-
tive, according to Mr. Lang. And
that effectiveness stems from its
close coordination between video
camera surveillance and videotape
recording. Their Panasonic NV -
3020 recorder resulted in 68.2 per-
cent or better than two thirds of the
total apprehensions within the first
eight weeks of operation.

Apprehensions start when the
monitor operator spots a crime in
progress or a suspicious act on one
of her monitor screens. Immediately
she begins recording that image, as
well as taping the time and date on
the video recorder's audio track.
Then she dispatches a guard or de-
tective to the scene. Using a one-
way wireless voice dispatching sys-
tem, she tells the detective the nature
of the theft, describes the individual
and tells the detective where the
merchandise has been secreted.
"We've even been able to electroni-
cally follow the people being appre-
hended right out of the door, where
they're picked up by the guard,"
Mr. Lang says.

Using a joy -stick on the control
panel to aim the camera, and a re -
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mote -controlled zoom lens to zero in
on specific areas, the operator can
often document such small actions
as pulling off or switching price tick-
ets. She can also read employee
identification badges, and see ex-
actly what is being rung up on a
cash register. According to Mr.
Lang, those cameras with 150mm

lenses can even distinguish between
a one- and a five -dollar bill.

Bert Lang gives a lot of the credit
for the system's success to Visi-Tel
Corp. of New York City, the dealer
who planned and installed the sys-
tem and who custom built the con-
trol panel to Klein's specifications.

"The successful operation of

The St. Louis Police Dept. is said to be the first law enforcement agency in the country 'M be
licensod 137 the FCC to _Ise the 2.F.GHz educational -TV band.

Sgt. Paul Herman, director of the St. Louis Police Academy, rev ews a weapons trainirg program
as it is being televised and simultaneously recorded on videolaoe in the Police Academy studio.

closed-circuit TV develops after the
installation is made," Mr. Lang says.
"Visi-Tel did not let the project just
die after installation, as so many
good systems have in other stores.
They're actively giving us service,
providing us with signs and decals
to make sure people know about the
system, and advising us about new
equipment."

The store has greater flexibility in
adopting new equipment, since it is
leased from Visi-Tel rather than
owned outright.

Police Training
Just as S. Klein's has found

CCTV a significant aid in fighting
crime, the St. Louis, Mo., Police
Dept. has found television very use-
ful in their work. Although we are
including their system in this CCTV
article, since they originate TV sig-
nals for their own use, it does make
use of a TV transmitter to permit
efficient signal distribution over a
wide area without the use of TV ca-
bles.

Broadcasting on the 2.5GHz edu-
cational TV band (designed for
transmitting within a limited area on
non-commercial channels), Station
WBF80-Channel H-1, owned and
operated by the department, dis-
seminates police training and inter-
nal police subjects to headquarters
and the city's eight district police
stations.

The St. Louis system, which fa-
cilitates complete production and re-
cording capability, was installed by
Ampex under a $200,000 contract.
The company's engineers supervised
all phases of the project from studio
equipment operation to tower erec-
tion.

The transmitter and control stu-
dio are housed in the police acade-
my, contiguous with department
headquarters in downtown St. Louis.
The system uses centralized broad-
cast and closed circuit videotape re-
corders to record program segments
for later replay. A mobile van is also
equipped with closed-circuit video-
tape recording equipment and TV
cameras for on -the -spot documenta-
tion of accident or crime scenes.

Colonel James L. Sanders, presi-
dent of the St. Louis Board of Police
Commissioners said, "By providing
increased training opportunities and
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instant communication both within
the department and with other area
police departments, this system
should have the effect of upgrading
law enforcement in greater St.
Louis."

One important operational appli-
cation of the CCTV system will be
the elimination of the daily show -up
of recently arrested suspects. This
show -up has been limited in recent
years by the 20 hour limit on hold-
ing suspects, early release on bond
and the recognizance program. A
videotape of each suspect, made im-
mediately upon arrest, provides a
picture and sound record that gets
by these hurdles. The videotapes can
then be seen at any or all nine re-
ceiving stations at any time in the
future by plaintiffs, witnesses and
police.

Police officials believe that a
videotape of suspects and interrogat-
ing officers together would be of sig-
nificant assistance. It can help to
protect individuals' rights, serve as a
subsequent review of the facts or be
held as evidence. Other possible uses
of videotape include: recording
confessions, recording abnormal be-
havior (such as manifested by per-
sons under the influence of alcohol
or drugs), transmitting pictures of
suspects and persons in custody or
"wanted" pictures during roll calls
in all districts, and transferring sto-
len and recovered vehicle lists.

Eye -in -the -Sky

CCTV surveillance can be ex -

This system, consisting of a zoom -lens camera
and solid-state transmitter, can provide law en-
forcement and public safety officials with live
CCTV surveillance from a helicopter.

panded from department stores and
police stations to even the sky over-
head. Microwave Associates an-
nounces the introduction of their
Eye -in -the -Sky Mark 2 system,
which provides law enforcement and
public safety officials with live

CCTV surveillance from a helicop-
ter. The system is comprised of a
zoom -lens TV camera, 15w solid-
state transmitter and an omni-direc-
tional antenna. The airborne unit
comes in a single housing which can
be mounted in any helicopter and

Technical supervisor nerd Weber adjusts the controls for colx TV reception by the 65 TV se -.3

installed as a major innovation for the opening of the -acin season at Acueduct.

In the previewing room of th: New England Teluptone Csmpany'3 TV system, two remote -controlled,
ceiling -mounted cameras are used for self -critiques and -Die-play rg.
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TEST INSTRUMENT REPORT

Handy push-button function switches simplify

selecting the instrument's mode of operation

Digilin's Model 340A Digital Multimeter
by Phillip Dahlen

Digilin's Model 340A Digital Multimeter. For more details cir:le 900 on
Reader Service card.

 To the distress of one of my col-
lege electronics instructors, I always
preferred using logarithm tables
rather than a slide rule for the many
electronics calculations required in
the course. His typical response was
that the electronics industry was
never concerned with better than 5
percent tolerances-the extra accu-
racy that I attained with my tables
being unnecessary.

We have now reached the degree
of sophistication where this is no
longer the case-particularly in ap-
plications involving dc -coupled,
solid-state circuitry. But, just as the
degree of accuracy that is now be-
coming necessary tends to make
electronic applications for the slide
rule obsolete, a similar problem is
becoming more frequently encoun-
tered when attempting to obtain a
sufficient number of significant fig-
ures from the scale of a galvanom-
eter (meter movement). As a result
of this need for greater accuracy,

more of the technicians in our indus-
try are becoming faced with a need
for digital meters.

Priced at under $400, the manu-
facturer of this instrument indicates
that it contains an automatic zero
adjustment and constant high -input
impedance, fast response, high ac

stability, easy accessibility and flexi-
bility in power choices. It is said to
feature 60dB normal mode rejec-
tion at 60Hz and 100dB common
mode rejection. One probe reported-
ly takes care of all measurement
functions, full scale responses oc-
curring in less than 1 sec.

Other manufacturer specifications are as follows:
Full-scale ranges available: lv to 1kv, ac and dc

1K to 1M
100µa to la, ac and dc

100% overrange on all ranges, overvoltage protection
of 100 times the selected range ( lkv and la maximum).

Maximum Sensitivity: lmv, 100na, If/
Accuracy: dc volts-±0.1% full scale, ± 1 digit

ac volts-±1.0% full scale, ± 1 digit
ohms-± 1.0% full scale, ± 1 digit

±5.0% full scale, ± 1 digit on 10M scale
Readout: 31/2 digits, 3 NIXIE tubes plus a neon

"1" and a minus sign
Dimensions: 6 in. W by 9 in. L by 51/2 in. H
Weight: 31b
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Norelco sets the selling stage
for you in 1971 with these

fast selling intercom systems

 MO
LW. No.

P.OuSl 061611.
. SETWL" Men SOON

 i*KLY
NW *
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u* *a** 11/
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I TR 111110WITIII
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FREE: Eye-catching counter display is yours free of charge
when you purchase seven S-1 and seven S-5 Norelco Standard In-
tercom Systems and become a dealer. Bonus: you will also receive
50 feet of installation cable free with each system.

This profit -producing display featuring commer-
cial quality equipment will keep sales high and
inventories low. Every homeowner, retailer, small
business office, wholesaler, warehouse, and
service organization is an excellent intercom
prospect. With true to life sound, these attractive,
durable units are low in cost yet provide you with
an excellent mark-up. All solid state, they require
little or no maintenance. And they're easy to in-
stall using a single cable. Operate on standard
110 volts. U. L. approved.

For complete details on this easy -to -sell inter-
com line, mail coupon.

Noreko
P111111, RE 11\1,1,11,11 \1, 1,1

.

ETD -471

Philips Business Systems, Inc., Internal Communications
Division, 100 East 42nd Street, New York, New York 10017
I would like to become an S-1, S-5 Dealer.
Please contact me.

Name

Company

Address

City/State Zip

Dictation Equipment  Mastercom & Paging Systems  Electronic Printing Calculators Office Computers  Training & Education Equipment
. for more details circle 128 cn Reader Service Card
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RCAs PS Warranty Program
is at yourservice.

Just because we were #1 in 1970 color TV sales to consumers doesn't mean we've forgotten you today.
We created "PS", a warranty program which backs you up as well as every AccuColor" TV PS means
Profitable Servicing for two reasons: First, because AccuColor owners can 11 ii

1 1111111111 pillselect any service agency they want. And, second, because RCA pays your
going rate for warranty service rendered. Sound good? For details, read on. I

III.I 1111111111.11111I

NCNB& Sa4stic,n ROLM SAPS RK1,asn, Soktx.15,
IVY RAC' SabSIBM Sos. Satd.cl,

Rewe vestacicr Rime SacsFuna.e
Puma.. Soldwv, P, *cc* MR

Acre.
cresE. Sa661.10n

Soklifbal Pcitam . Sairdachn
RAc.fie Sansbnon PoNatie Sarsfk SInstom

%Mot. Sasoacb. Pd.* xlm

RCA
PURCHASER SATISFACTION
PROGRAM

ITICM

RCA's Symbol of Accucolor Parts and Labor Basic Warranty Provisions. For one full year from the date of purchase, RCA
Corporation warrants to the first retail purchaser that it will pay all labor charges for repair of defects in 100%Purchaser solid state AccuColor models (90 days on AccuColor models with "New Vista" chassis) and will make avail -

Satisfaction. able replacements for any defective parts. (If the picture tube becomes defective within two years, it will be
exchanged for a rebuilt picture tube.) On portable models RCA will make available replacements for defective

parts and pay labor charges only on a "carry -in" basis: transportation to and from the service agency is the purchaser's responsibility Installation and set-up,
oreign use, antenna systems, and adjustment of customer controls are not included. To obtain warranty benefits, contact your RCA dealer or the service
agency of your choice with your Warranty Registration Card

For a copy of the PS booklet which covers all of our products, and the name of your field representative,
write RCA Sales Corporation, Dept. 634, 600 N. Sherman Drive, Indianapolis, Indiana 46201.

... for more details circle 119 on Reader Service Card
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NEW PRODUCTS

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

MOBILE ANTENNA 703

Solves car wash
leakage problems

A UHF mobile antenna, Model
ASP660, is said to come with a com-
pletely waterproof base connection.

Rated for 5dB
gain, the 450MHz
antenna is report-
edly designed to
permit quick re-
moval of the en-
tire spring, phas-
ing coil and whip
assembly, leaving
the loading coil
and mount, which
can be fully im-
mersed in water
without shorting.
The phasing coil
is also said to be

an integrated, molded unit, impervious
to weather and even extreme abrasion.
The manufacturer indicates that the
antenna is available in six different
mounting configurations including
quick grip (trunk lip mount), cowl
mount, magnetic mount, and conver-
sion models for Motorola, GE, RCA
and other Antenna Specialists standard
base mounts. Antenna Specialists.

TWO-WAY SPLITTER 704

Special bushing speeds
MATV installation

A new two-way, 82 channel hybrid
Coloraxial splitter has been developed
with a special bushing for the con-
venient, fast, permanent installation of
MATV systems. Designed for use
without cable connectors, the signal
splitter reportedly accepts cable sizes
from RG-59 through RG-6. The
bushing comes sized for the RG-59

cable. An expansion tool, ET -659, is
supplied to expand the cable bushing
for CAC or CAC -6 cable size. The
1563 splitter is said to have a splitting
loss rated at 3.5dB for VHF and
3.8dB for UHF, with 18dB isolation
between outputs and a frequency
range of 54 to 890MHz. List price per
unit is $6.95. Jerrold.

COLOR -TV CONTROLS 705

Controls boxed and
cross-referenced

A method of inventory for stocking
the controls needed for color -TV ser-
vicing has been developed. Each box
contains a cross-reference for the TV
set manufactured, inventory record of
individual controls and a complete
cross-reference of color TV controls
for all manufacturers. Each manufac-

turer will have its replacement controls
packaged and indexed in standard in-
ventory boxes such as RCA's controls
contained in 2 boxes with a total of
20 controls, Zenith's controls con-
tained in 3 boxes with a total of 30
controls, Motorola's controls contained
in 3 boxes with a total of 30 controls,
Admiral's controls contained in 2 box-
es with a total of 20 controls, and
Sears' controls contained in 2 boxes
with a total of 20 controls. Controls
included are convergence, audio, fo-
cus, color sensitivity, AGC delay,
brightness, vertical and horizontal cen-
tering, horizontal frequency and verti-
cal linearity. Workman Electronic.

AUDIO CONNECTOR 706

Available in three, four and five
contact configurations

An audio connector, Model P(3)F,
has an internal thread (Fe -27 NS -2B)
on one end of the shell which is said
to permit it to be screwed directly on-
to a gooseneck or stems for easy mi-
crophone mounting or dismounting.

After the connector is attached, the
microphone is plugged into the other
end. Mounting and mating are report-
edly accomplished simultaneously.
Connectors are available in three, four
and five contact configurations. The
connector includes the ground termi-
nal, ground contactors and captive -
design insert screw. Switchcraft.

POWER SUPPLY 707

Output current is
!cited at 100µa

A regulated, miniature, solid-state,
high -voltage dc power supply, Model

M12P, features an output voltage
rated from 10 to 12Kv and a output
current rated at 100µa. Other features
reportedly include a fully enclosed
shielded metal case, price line and
load regulation and 0.1%rms ripple.
This model is said to have positive po-
larity with respect to ground (case).
The unit measures 31/4 in. by 51/2 in.
by 11/2 in. Spellman.
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MATV

continued from page 45

throughout the system.
To calculate distribution system

losses, you will have to consult man-
ufacturer's literature. Do not, how-
ever, make the mistake of calculat-
ing losses for VHF channels. Losses
(especially cable losses) increase
with frequency. Since you want the
system to be capable of distributing
UHF signals as well as those in the
VHF range, calculate your losses
for the higher frequencies.

Let us look at Fig. 4 and calcu-
late its distribution system loss.
Splitter Losses
1 two-way splitter = 4dB
1 four-way splitter = 8dB
Tapoff Through Losses
(Multiply the through loss
of one tap times the num-
ber of tapoffs) 1.5dB
through loss X 6 tapoffs = 9dB
Tapoff Isolation Loss
Isolation loss of tapoff at
end of line only = 12dB
Matching Transformer
Signal lost = 1dB

%.0.0:10011

Fig. 4-A six -story building with eight tapoffs.

Cable Loss
150 ft of cable X 6dB
per 100 ft = 9dB
Total Distribution Loss = 43dB

Notice that we have added all of
the losses between the head end and
a tapoff at the end of one trunkline.
We could repeat this for the other
seven trunklines, but none would
show any greater loss. Similarly, if
we chose a tapoff at the middle of a
line, losses to this point would be
less than what we have called "total
distribution loss."

We laid out the distribution

Fig. 5-A typical distribution system for
schools, hotels and hospitals.

Fig. 6-A high-rise building distribution system

system and calculated its losses first
since we need this information to
plan our head end intelligently. Our
next article will go back to the head
end and discuss criteria for choos-
ing antennas, amplifiers and other
head end equipment. 

Without you,
we don't go anywhere.
You're independent, and so are we. No service trucks,

no captive business. The only market for our tubes is you -
the independent serviceman.

We're the largest independent tube supplier in the business.
But you did that for us. You've learned you can depend on us.

Because we depend on you.
Cooperation, not competition. Together, this has been
our key to success in the past. Let's keep it that way.

 ..gia

:CTROM

ELECTRONIC

T
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It your problem is measuring p,V,
,u,A and milliohms
in transistorized
and integrated

circuits . . .

Solve it with
Triplett's 801

Model 801

$210

It offers 73 measurement ranges

including 8 low -power resis-
tance ranges that apply only 35

mV to the device under test . . .

does not activate or damage
solid-state components. With

full-scale readings as low as 50

mV DC and 5 mV AC, 5 ttA DC

and 100 Ohms (1 Ohm center -

scale) - plus a 10 megohm in-

put impedance on the AC scales

and 11 megohm input resistance

Ac:

{

( M

SOLID STATE

V -O -M
moo,

411/

0

1500 005
111M

500 0 .015,

" 0,

50 ,. 0.15
P I I(

5
1.

1

100
,o 0.5.0 I

5
1.10

1.5io

1. Lower power ohms -8 ranges with 35 ml' power source and 1 ohm center
scale.

2. High sensitivity -5 mV AC full scale at 10 megohm input impedance; 50 mV
DC at 11 megohm input resistance.

3. Simplified scale - 8" meter with only 4 arcs for all 73 ranges.

on DC- Triplett's Model 801
V -O -M is ideally suited to
in -circuit testing. When you add

2% DC and 3% AC accuracy
on the voltage ranges (current:

3% DC and 4% AO and a 25
rtA suspension -type meter with

a nearly 71/2" scale length,
there's no doubt that the Model

801 has no equal among ana-

log V -O -M's in terms of sensitiv-

ity and versatility.
for more details circle 125 on Reader Service Card

See the remarkable Model 801

V -O -M - priced at $210 - at
your Triplett distributor. For
more information-or for a free

demonstration-call him or your

Triplett sales representative
right away. Triplett Corpora-
tion, Bluffton, Ohio 45817

mrTRIPLETT
The World s --olete line of V0M's...
chocae the one that's lust right for you
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Thirteen cures for 78 headaches.
Integrated circuits are replacing transistor circuits

in many stereos, radios, B & W and color TVs.
That means more parts to stock and more money tied

up in inventory.
Now, Sylvania ECG can take some of the pain out of these

stocking headaches.
Our 13 ICs will replace 78 part numbers,

including RF, IF and audio amplifiers,
sound detectors, oscillator/mixers,
chroma demodulators, and auto-
matic fine-tuning systems.

That's 65 fewer items to stock.
And our 13 ICs are just part

Nof our ECG replacement line. That's the line
that lets you replace 35,000 semi-

conductor types with just 87
Sylvania ECG types.

It's the line that lets you put
a complete stockroom on one

shelf.
Maybe the same shelf where you

used to keep the aspirin.

SYLVANIA
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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.

RCA SALES CORP.
Remote Preamplifier Model CTP13A-Marginal Sensitivity

Some versions of the PW900 board utilized in the CTP
13A remote amplifiers may have a circuit modification. As
shown in the schematic, capacitor C918 is deleted and a

varistor (Stock No. 130042-7) is added in parallel with the
primary of transistor T901.

Physically, the varistor
replaces the capacitor. The
printed circuit is modified
slightly in order to make
the proper connections.

Marginal remote sensi-
tivity in amplifiers that
have been modified may
be improved by removing
the varistor. It is not nec-
essary to replace the ca-
pacitor unless high -fre-
quency interference is evi-
dent in the picture during
remote functions.

FT; 900

1

R918
INEG

904

C919
4TOD
-11---

R928
'KG

?or*

R907
3,8

R920

2 IC 901
PRE Au pt R

MAGNAVOX
Jumper Plug for Operating Component -Type Radio Tuner with Non -Com-
patible Record Changer

As indicated in the diagram, the primary power circuit
of most Magnavox radio tuners is designed to provide power
to the motor of a compatible record changer, and also to
allow the ON/OFF and automatic shut-off functions of the
record changer to control the application of power to the
radio unit when the PHONO function is selected. The power
and control functions are routed between the radio and
record changer through a 3 -pin Cinch -Jones connector
mounted to the rear of the radio unit.

FUNCTION
SWITCH

SHOWN II
cc) PHONO

POSITION

RA010
POWER

SUPPLY ' E

3 -PIN
CINCH -JO ES
CONNECTOR

JUNIPER
PLUG

061125-

7

1-11

L _ _ _J

If a non -compatible changer is to be used with a Magna-
vox component radio unit, it must be powered from a
source other than through the radio function switch. Under
this condition, ac power cannot be controlled by the chang-
er switch; and a direct connection must be made between
two pins of the 3 -pin connector on the radio to allow power
to be applied to the radio power supply when the function
switch is in the PHONO position. A jumper plug with an in-
ternal short between the appropriate two pins, Part No.
461125-3, is available from your Magna -Par Branch.

Capacitor
replaced

with
varistor

GM COAX
LINE SPLITTER

For UHF/VHF
Color/B&W TV

New",

The Mosley M-22
two set, and M-24 four set'
75 ohm coax splitters for color TV/FM
Stereo distribution systems. High inter -

set isolation, low insertion loss.
Mode s may be combined to provide

any number of lines for larger
amplif ed systems.

Solderless. Easy
nstallation.

Write Dept. 159A for FREE detailed brochure,

AL.Whily efeclon& Si= 4610 N. Lindbergh Blvd.,
Bridgelon Missouri 63042

... for more details circle 114 on Reader Service Card
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NEW AND ONLY FROM
EKXKHE INDUSTRY'S
LOWEST -PRICED
PROFESSIONAL
FET-TVM.

 ADVANCED SOLID
STATE DESIGN

 BATTERY -
POWERED

New Model 239

$39,95 ,
KIT
$59.95 Wired

,001111111M,,

Use the new 239 on your bench
or in the field. Checks semiconductor and
vacuum tube circuits. 11 Megohm DC input impedance.
Reads AC rms and DC voltages in seven 10db steps from
1 to 1000 volts on large 41/2" meter. Measures and reads
peak -to -peak AC to 2800 volts. Check resistance from
0.20 to 1000 MO on seven ranges. Includes exclusive
tIme-saving Uniprobe.

2 NEW DEUCE FET-711Ph
Includes all purpose DC/AC ohms Uniprobe.

ORM

EICO 240 Solid -State FET-TVM. $59.95 kit, $79.95 wired.
AC or battery operated. 7 ranges each + and - DC volts,
peak -to -peak AC volts, ohms. 10 turn zero adjust pot.
4-1/2" 200 AA meter. response to 2 MHz (to 250 MHz with
optional r -f probe).

EICO 242 Solid -State FET-TVOM. $69.95 kit, $94.50 wired.
As 240 plus 7 ranges each AC/DC milliameter, 1 ma to 1A:
very low voltage ohmmeter. 10 turn ohms and zero adjust
pots. Large 6-1/2", 200 MA meter.

Write for '71 catalog of 200 EICO Top Buys in test
equipment, stereo, color organs, science project kits,
environmental lighting.

EICOL!
EICO, 283 Malta St., Brooklyn, N.Y. 11207. (212) 949-1100.

COLORFAX

The material used in this section is selected from
information supplied through the cooperation of the
respective manufacturers or their agencies.

RCA SALES CORP.
Color TV Chassis CTC40, 44, 47-Distorted Video and/or Marginal Sync

A wide variety of video and/or sync symptoms in these
chassis may be the result of an electrolytic capacitor (a

'-trzi :7. Ok

I - -

5W6v:*' 1,14'

of

Check Electrolytic

20/1f 15v electrolytic, RCA stock No. 121995) changing
value. Possible symptoms include: video "smear"; video
"bends"; unstable sync; or various combinations of these
symptoms. In addition, the symptom may vary with the
brightness control setting.

Color TV Chassis CTC 38, 39-Color Sync

Some symptoms associated with the color sync and/or
ACC -killer circuitry in TV sets utilizing these chassis may
be the result of an open winding in the first bandpass trans-
former, T701 (Stock No. 124761). If the open occurs in

...,1
'JJ

Co -
70.
G8A

fq,

color
control

 r
GC B6A

4" r-gt

'64..8 

37

open
winding

check
value

schematic
correction

the winding connected between terminals C and E, the color
signal input to the burst amplifier stage will he incorrect.
However, the path for chroma input to the second band-
pass amplifier stage will be normal.

In addition, make certain capacitor C707 is the correct
value (120pf).

The schematic correction pertains to Service Data 1970
No. T3 only.

... for more details circle 106 on Reader Service Card
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Panasonic parts for Panasonic
products. It makes sense.

Any other part means less than Panasonic quality. And
we couldn't have that. Because we couldn't let our Panasonic
family down.

A family made of Panasonic people. Standing behind every
Panasonic part we make. Specialists at what they do. Designers.
Engineers. Technicians. Testers. Inspectors. All concerned
with doing their job the best way, and the most advanced way.
Even the kind of package design and proper packing is
carefully considered. Ensuring the best possible care in handling.

And our quality control and inspection doesn't end when a
part is made. Products from the production line are tested. And
re -tested. And tested again before they're put on shelves. And

sometimes even after they've been on the shelves for a while. It's
a job that's continual. The only way we know how to do it.
Because quality is our "thing" at Panasonic. We owe this alle-
giance to our family. To you who sell and service ow products.
And to our customers. So they'll be happy they bought
Panasonic. And so they'll continue to buy Panasonic.

That's why we have Factory Servicenters, five Regional Parts
Depots and a Central Parts Depot. To stock over 20;000 kinds
of parts. There to back up each and every Panasonic sale.

Think about it, Panasonic parts for Panasonic products does
make sense.

PANASONIC'
... for more details circle 1.5 on Feader Service Card

just slightly ahead of our time.
Matsushita Electric Corporat.on of America

National Headquarters, Service and Parts Division
10-16 44th Drive. Long Island City, N. Y. 11101



IF YOU ARE A TV

REPAIR MAN YOU NEED

TV TECH AID
TV TECH AID is the best trouble shooting
guide available today. It takes all the
guesswork put of TV repair and is de-
signed to help you solve your problems
quickly and economically.
Each month you receive updated informa-
tion on up to 40 different trouble -shooting
cases. This important information is sup-
plied to us by technicians, field reps and
all the leading TV manufacturers. You will
find every symptom pictured with a clearly
marked schematic of the particular faulty
stage. The faulty components and correc-
tions will also be listed to aid in repair.
You go right to the source of the trouble
without guesswork. In addition you get
valuable information on current models as
well as older models along with circuit
changes and modifications as they occur.

TV TECH AID
P.O. BOX 603
KINGS PARK, N.Y. 11754

ENCLOSED IS A CHECK OR MONEY
ORDER FOR $

PLEASE SEND:

 1971-12 ISSUES-$7.95

O 1970-BOOK FORM-$5.95

 1969-12 ISSUES-$4.95

TO:

NAME

ADDRESS

CITY

STATE ZIP
L

... for more details circle 127 on Reader Service Card

DEALER SHOWCASE

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

STEREO CASSETTE RECORDER

Forms an attache case 708

size package

A recorder, Model CF -610, is said
to consist of an AM/FM stereo radio.
stereo control center and a pair of ex-
tended -range speaker systems. The

.=:.NM  "

unit reportedly offers a tape select
switch for both standard cassettes and
new high performance chromium di-
oxide cassettes, volume and tone con-
trol. Other features reportedly include
a magnetic phono, auxiliary and mi-
crophone inputs, telescopic FM anten-
na, recording control, three -digit tape
counter and stereo headphone monitor

NOW... ONE PERMA-POWER BRITENER SOLVES
BOTH KINDS OF COLOR TV PICTURE PROBLEMS...Colo II

NEW BRIT HAS BOTH...

ISOLATION AND BOOST!
4 0

This efficient new When needed later,
Britener corrects for MOP NA A. il 0 t. 1 1 sliding the boost switch
cathode -to -filament - raises electron emission,
shorts causing loss of restores full contrast and
black and white video __ sharpness to fading
drive . . . isolates the picture.
short, restores the black
and white information
necessary for color pic-
ture quality.

,,^'S

..0.-'...,...... a_..-elf .

.......... 00 .1".
Model C-503 N..
for round tubes Manufactured by

Model C-513 ,.

1741. 1for rectangular tubes 0411771:WX
Dealer Net $7.75 Div's ion

1 CHAMBERLAIN MANUFACTURING
CORPORATION

845 Larch Avenue, Elmhurst, Illinois 60126, Phone: (312) 279-3600

jack. The cabinet is made of plastic
and leather -grained vinyl. The speak-
ers and control center latch together
to form a single, attache case size
package. Price $289.95. Superscope.

INTERCOM SYSTEM 709

Packaged in colored
blister pack

The Two Station Intercom, Model
B1100, packaged in a blister pack, can
be mounted on a wall, or placed on a
desk or counter. The remote unit is
designed to permit hand -free opera-
tion. The manufacturer indicates that

Sets -up in seconds
sooa sY anYona can dolt .. vi,ri.Just Plug in Connectin

- -wire...Talk and Lists:
"powerful transtors
Hi -quality amplifier -

the transistorized amplifier assures
good volume, distortion free perform-
ance and high sensitivity. IE Manu-
facturing.

TABLE MODEL COLOR -TV SET

Signal seeking tuning provided on 710

the UHF band

A I9 -in. table model color -TV set,
Model CX87WR, is said to include an
82 -channel chairside color control de-
signed for signal seeking on the UHF
band. The receiver also has a color
bright 85 picture tube, which com-
bines brightness and high contrast for
the sharpest picture. In addition, it has

continued on page 66
... for more details circle 116 on Reader Service Card
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When people

turn to you

o make thincs

richt again ...

use GE receiving tubes
( made by professionals for professionals )

TUBE PRODUCTS DEPARTMENT  GENERAL ELECTRIC COMPANY
OWENSBORO, KEN-UCKY 42301

GENERAL ELECTRIC
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xi MOM

RAYTHEON

wog MuHard

TV
RECEIVING

TUBES

TO

80
OFF LIST

STOCK UP NOW!
SEND FOR LATEST
PRICE SCHEDULE

(T & T SALES co.)
4802 AVENUE K

BROOKLYN, N. Y. 11234
Phone: (212) 241-5940

. . . for more details circle 123 on Reader Service Card

THE BEST PERFORMING

SPLITTERS AND

MATCHING

TRANSFORMERS

+c=7,1111111110

- TSF-777

TRS-732

AIR -375

RMS has the most complete line of Splitters and
Matching Transformers required for multiple -set
home installations, master antenna systems, and
closed circuit TV systems. All have unbeatable, de-
pendable ratings. #SPF-555 3 -Way UHF/VHF/FM
Splitter. #SP -332 UHF/VHF Splitter. r.TSF.777 UHF/
VHF/FM Splitter and Matching Transformer. TRS-
732 Universal Matching Transformer and UHF/VHF
Splitter. #TR-730 Matching Transformer. .r.ATR-375
Weather -Proof Antenna Side Matching Transformer.
For complete specs and Profit picture - Write.

RMS ELECTRONICS, INC.
50 Antin Place, Bronx, N.Y. 10462

 Tel. (212) 892-6700

CCTV."
continued from page 52

growing library. Management per-
sonnel appear frequently before the
TV camera in order to explain to
their staff company policies and
procedures.

The two production studios are
separated by a folding door so that
the larger area can be used whenever
necessary. The preview studio, used
mostly by company personnel to re-
hearse speeches, contains two ceil-
ing -mounted TMC-2100 cameras,
one equipped with a remote -con-
trolled zoom lens.

Control equipment includes a
TeleMation TPS-12X3 Video
Switcher, TSE-100A Screen Splitter
and a stairstep generator for testing
video at 22 stations in five Boston
Telco buildings. The complete sys-
tem was engineered and installed by
Lake Systems Corp.

Large -Screen Video Projectors
Too frequently we consider these

CCTV applications as being limited
to those using several relatively
small monitors. This, however, need
not be the case. One of the many
color -TV projectors currently on the
market is the Model No. TV -700
Tele-Vue System. According to A.
R. Pignoni, vice-president of Display
Sciences, it is the brightest Schmidt
optical system on the market (1000
lumens peak light output) designed
for a 15- by 20 -ft optimum screen
size.

He says that the TV -700 has
served mainly in the entertainment
field, bringing to the screen televised
events such as boxing (Clay/Quarry
at Madison Square Garden), hockey
(Detroit Red Wings, Stanley Cup
Playoffs), football (Michigan State
and Michigan State University) and
theater presentations ("Oh! Calcut-
ta"), as well as auto races, soccer,
rock festivals and other programs
attracting large audiences.

Conclusion
The CCTV applications included

in this article "merely scratch the
surface." With such unlimited pos-
sibilities, there are many potential
applications right in your area-
representing a market that can sub-
stantially increase your future rev-
enue. 

DEALER SHOWCASE

continued from page 64

a hybrid chassis, assuring a pic-
ture seconds after the set is turned ON.
This model is said to also include au-
tomatic fine tuning, lighted channel in-
dicators, and variable tone control.
Manufacturer's suggested list price is
$499.95. Sylvania.

INCREASE PROFIT -
SATISFY CUSTOMER

NOW PERFECT COLOR T.V. with
TERADO VOLTAGE ADJUSTERS INN

CORRECTS HIGH OR LOW
VOLTAGE TO NORMAL CAP. 300 to 500 watts

SATURN (shown) Model 50 172 Dealer Net $18.77
POLARIS (w/o meter) Model 50204 Dealer Net 512.24

SEE YOUR ELECTRONIC PARTS JOBBER. OR WRITE

WITH ACCURATE
A C VOLTMETER

CORPORATION
1058 RAYMOND AVE . ST PAUL MINN 55108

. . . for more details circle 124 on Reader Service Card

H

TEST EQUIPMENT
at

Discount Prices

1=t

Equipment by Other
Manufacturers also Available

Write for free Catalog

FORDHAM
Radio Supply Co., Inc.

265 E 149 St., Bronx, N.Y. 10451
Tele: 212 585-0330

RCADistributors of
Electronic Supplies

. . for more details circle 120 on Reader Service Card
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TECHNICAL
LITERATURE
For additional information on products
described in this section, circle the
numbers on Reader Service Card.
Requests will be handled promptly.

Tools 400
Catalog 470, "Tools for Electronic

Assembly and Precision Mechan-
ics," is a 72 -page handbook -size cata-
log of particular interest to elec-
tronic technicians. Over 1700 individ-
ual items are offered and described.
Section headings include screwdrivers,
wrenches, pliers, tweezers, files, shears,
knives, microtools, relay tools, tool
kits, power tools, metalworking tools,
wire strippers, soldering equipment,
lighting and optical equipment, work
holders, and miscellaneous apparatus.
A solder section lists tin -lead alloys
which conform to Federal Specifica-
tions QQ-S571-D, as well as eutectic
alloys, copper -bearing solders, coreless
solders, bar solders, silver -bearing sol-
ders, aluminum solders, low melting-
point solders, and high melting -point
solders. Another important feature of
the new catalog is the inclusion of four
pages of technical data on tool selec-
tion. Jensen Tools & Alloys.

Fuses 401

A 16 -page booklet shows what each
fuse protects, the proper fuse to use
and where the fuse is located for the
protection of radios, tape decks,
stereos and many other electrical/elec-
tronic automotive accessories. The in-
formation covers all 1971 models of
cars and trucks, as well as older mod-
els for 12 model years back. Bussman
Manufacturing.

DC Restorer Diode 402

A data sheet has been prepared
which includes both the physical and
electronic specifications for a dc re-
storer diode, part no. D431 -F. Speci-
fications indicate that it has a 3ms rise
time, though capable of handling cer-
tain currents as high as 50a. IR.

CCTV Catalog 403

This loose leaf general purpose cat-
alog on CCTV gear contains informa-
tion on cameras, monitors, vidicons,
and lenses, accessory equipment,
mountings and housings, general infor-
mation and price lists. Also included
are applications for CCTV. GBC TV
Corp.

Radio and TV Components 404

A 1971 catalog, No. 100, of re-
placement components for radios and
TV sets consists of 64 pages of resis-
tor fusing devices, circuit breakers,
convergence controls, service accesso-
ries, electronic chemicals, audio cables,
adapters for hi-fi and cassette type re-
corders, battery holders and prototype
kit components. Workman.

Sound Equipment 405
A 32 -page 1971 Sound products

catalog contains 180 items related to
the electronics and sound industries.
These include speakers, speaker enclo-
sures, speaker systems, trumpet and
reflex horns, mobile amplifier, com-
mercial amplifier and audio accesso-
ries. Components Specialties.

Test Instruments 406

The all -line test equipment catalog,
No. 57-T, featuring digital VOMs
provides any technician with the right
tester for his needs. A comprehensive,
easy -to -read indexed catalog is well il-
lustrated and technically details each
of the models featured. Single unit
prices are provided for each model as
well as accessories: replacement leads,
RF probes, high -voltage probes, leath-
er carrying cases, tester stands, exter-
nal shunts and others. The complete
list of its sales organizations and ser-
vice modification centers is also given.
The catalog is three -hole punched for
easy replacement into a standard ref-
erence binder. Triplett.

Sound System Components 407

A six -page catalog gives detailed
specifications and descriptions of a
broad line of commercial sound com-
ponents and special purpose sound
system products. Designed for inser-
tion into standard catalog binders, the
double -fold catalog covers a wide ar-
ray of sound system products includ-
ing amplifiers, tuners, boosters, mixers,
turntables and record changers, carry-
ing cases and cabinetry. Complete
specifications and photographed config-
urations are included for the Carillon
Series; the TPA (Transistorized Power
Amplifier) Series; and the SLA Series
of automatic limiting amplifiers. Bell
P/A.

Power Transistors 408

A six -page power transistor bro-
chure, No. CB124, covers encapsulat-
ed silicon power transistors. A chart
lists electrical parameters for each de-
vice and arranges them by NPN or
PNP construction. Also included is a
cross-reference guide listing industry
transistor part numbers. Texas Instru-
ments.

AVAILABLE NOW!

Johnson
Messenger 124-M

with DRC*

*DUAL RECEIVE CAPABILITY
Hottest CB idea since 23 -channel
operation! DRC lets operator work
one channel while automatically mon-
itoring another. 2 monitor channels
are switch selectable. Indicator light
flashes when call is received on moni-
tored channel. Mode switch selects
indicator light only or automatic
switching to monitor channel audio.
Separate squelch circuits, too.

You're going to hear
more from...

JOHNSON
Waseca Minnesota 56093

... for more details circle 110 on Reader Service Card

REBUILD

YOUR OWN

PICTURE TUBES?

With Lakeside Industries precision equ p-
ment, you can rebuild any picture tube!
EASY TO OPERATE!

Requires only 4 x 8 ft. of space.
Rebuilds either black and white or color,
regardless of tube size.
Amazingly low operational costs.
Offers excellent additional income to your
present business.
For complete details on how you can become
part of this increasing industry, write direct
or mail this coupon.

LAKESIDE INDUSTRIES
5234 N. Clark St.
Chicago, III. 60640
Phone: 312-271.3399

 Free demonstration appointment
 Send me more information

Name

Address
City State

..or more details circle 112 on Reader Service Card
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tingle
TRACE -5" FULLY

TRIGGERED

OSCILLOSCOPE
AT A PRICE YOU CAN'T
AFFORD TO
MISS!

try

Mil MY

(-J
MODEL 555 G

ONLY $34900
Complete with two ranges of

TV -H and TV -V

Compare these features:
 Solid state circuitry
 High sensitivity-2OMV/cm
 Low heat dissipation
 Extra wide bandwidth -10 MHz
 Lightweight -8'/2 inches high
 Simplified controls for easy

operation
 Extremely reliable performance
 Built-in square wave oscillator

for calibration functions

Full line of electronic test instru-
ments include: trigger, dual trace
trigger, alignment and standard

oscilloscopes

Call or write for FREE
specification catalogs

kikusui
ELECTRONICS CORP.

Address all inquiries to
Marubeni-lida (America) Inc.

200 Park Avenue. New York. N. Y. 10017
Telephone 212-973-7152
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NEW PRODUCTS

700 Communications Transceiver .32

701 FM/AM Radio 32

702 Function Generator 32

703 Mobile Antenna 57

704 Two -Way Splitter 57

705 Color -TV Controls 57

706 Audio Connector 57

707 Power Supply 57

708 Stereo Cassette Recorder 64

709 Intercom System 64

710 Table Model Color -TV Set 61
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402 DC Restorer Diode 67

403 CCTV Catalog 67

404 Radio and TV Components 67

405 Sound Equipment 67

406 Test Instruments 67

407 Sound System Components 67

408 Power Transistors 67

TEST INSTRUMENT

900 Digilin's Model 340A Digital
Multimeter 54

MOVING?
Be sure to let us know your
new address. Please enclose
a complete address label
from one of your recent
issues.

Technicians, Earn Your Associate

DEGREE
mostly by correspondence

Accredtt,1 I.v the ...Volt (',,nunof National Home
Study (.11t14 d I; I Bill Approved. Free t..11.1log.
Write Dept. T

Grantham School of Engineering
1.505 N. Western, Hollywood, Calif. 90027

... for more details circle 108 on Reader Service Card
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Enter your subscript on for a two- or three-year term and
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personal

we'll send you the new TEKFAX 110 Book of Schematics-FREE!

- One Year $6 (no free schematics or bonus)  Two Years $10

TEKFAX 110

copy
Three Years $13  Payment Enclosed  Bill Me Later

PLEASE CHECK BELOW:  
for 1. :n the TV, Radio and cther consumer products fields, is your firm 2. Title: (please cheek one)
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THE

TIMESAVERS
ARE HERE FROM THE

MODEL LSW-330 - SOLID STATE, POST INJECTION
SWEEP -MARKER GENERATOR. Compact utility un-
matched for color alignment, testing and servicing!
Accurate, stable, rugged, it provides all sweep and
marker signals for circuit alignment of video and
sound IF's; chroma, too! Features automatic limit
control and a 10.7MHz sweep for FMIF use. A great
time saver! $399.50

MODEL LBO -301.3" PORTABLE TRIGGERED SCOPE.
All solid state, it's the only 3" scope with vertical and
horizontal calibration plus all the features you need
for bench or field use: DC to 7MHz bandwidth, 1ps/
div. sweep speed, 5X magnification (max. speed
0.2ps/div.), and a horiz. front panel design. A space -
saver and a time saver! $334.50

MODEL LBO- 54B- 5" WI DEBAN D OSCILLOSCOPE. Cali-
brated vertical input; 10MVp-p/cm sensitivity; DC to
10 MHz bandwidth, high linearity sweep range with
automatic synch; distortion -free displays! This high
performance Leader scope is a real money maker for
every service operation. $249.50

MODEL LCG-384 -MINI -PORTABLE, BATTERY OPER-
ATED COLOR BAR GENERATOR. With its digital clock
binary system for -iigh quality test patterns, the LCG-
384 uses just four 1.5V penlight cells and fits into all
tool caddies. Has 2 TV selectable ch. frequencies; 4
basic patterns inc.uding gated rainbow; and is fully
protected against ambient temperature and line volt-
age changes. With carry case and extra battery com-
partment. $109.50

FADER
Your time is money. The more you save of one the more
you make of the other. That's why LEADER Instruments
are time savers . .. and money makers, for you! They're
designed and built to the highest performance stand-
ards, with rugged reliability and precision. What's more
LEADER Instruments combine more features at far
more realistic prices than competitive products. They
are simple to use, worry free - clearly your best value
in test instrumentation. See your distributor. He carries
a complete line of LEADER Instruments - ready to
save time and make more money for you.

Send for catalog.

Seeing is believing. 11, 'UV /7",

INSTRUMENTS CORP.

37 - 27 Twenty -Seventh Street,

Long Island City, N.Y. 11101 (212) 729-7410
. for mote details circle 113 on Reader Service Card



The new enital
antenna from RCA has:

"Long-lasting" element/
feed line connections.

Waterproof,
polypropylene
insulators that pivot.

Integrated UHF bow tie.

Rigid, square boom.

Tough vinyl finish.

That ought to prove
RCA is serious about
the antenna business.

So serious we've set up a new production
facility just to make antennas. But before we
manufactured a single antenna, our engineers
literally started designing from scratch. The
result? Permacolor.

Here a, -e just a few reasons why RCA
Permacolor antennas are different, and are an
improvement over what you're now selling.

1. Durable connections/Perma-tuned circuits.
All active elements (many perform more than
one function) are solidly connected to a
symmetrical aluminum feed line by riveted
straps. This reduces reception failure due to
flimsy or intermittent connections.

2. "Single unit" insulator/element. Insulators
are polypropylene. Elements extend 51/2 inches
into the insulators. Elements and insulators
pivot as a unit-lock in place-have no loose
connections. No high stress points.

3. Bow tie and 110 corner reflector UHF
Section integrated into a single downlead
for better UHF reception.

4. Easy installation. Simply unfold and install.
Permacolor antennas go up in one piece.
No bag of bolts. Nothing to take apart and
reassemble. Snap -off elements let you quickly
tailor the antenna to reception requirements.

5. Tough, handsome blue and gold vinyl
coating protects against weather and
airborne chemicals.

The new RCA Permacolor Antenna is the
antenna you can put up for good. See it now at
your RCA Parts and Accessories distributor.

Parts and Accessories I Deptford, N J
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