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4 When people

turn to you

to make thincs

richt acain ...

use GE receiving tubes
(made by professionals for professionals)

TUBE PRODUCTS DEPARTMENT  GENERAL ELECTRIC COMPANY
OWENSBORO, KENTUCKY 42301

GENERAL ELECTRIC





1400
EMERSON
Color TV Chassis
30K17

FEBRUARY  1972

VHF
ANTENNA

TERMINALS
300 n INPU

FRI 13021.1.5KV_

I MEG

L I IJ L_
TI

ANTENNA
INPUT

TRANS

27 27
PF - PF

LI

L

I.NEC

27 27
PF PF

L2

ELECTRONIC ry= :ea Jur
COMPLETE MANUFACTURERS' CIRCUIT
AND TECHNICAL INFORMATION FOR 6

UrdElFAELITADIL7A

18K

RI

47K

C31
SI 1000PF

UHF IF
INPUT

SOCKET

TUNER IS SHOWN IN VHF
CHANNEL 13 POSITION.

UHF ANT
TERMINALS
3000
INPUT

A.
AGC MJCI Of
INPUT C/09iLi04

DIAGRAMS
NEW SETS

VHF TUNER 94D416 -I

C17
47PF

VI
2GK5

RF AMP

C51( 3.3PF

GIMMICK

2GK5 4LJ8
3 4 5 4

C6i

1000PF PF

RIO, 18 MEG

AGC INPUT

S50
IF OUTPUT

SOCKET

L78

R2

IK C9 IK
I000PF

0000 0000-
L8C

-T-

L5
IF OUTPUT

COIL

00

L7C

SYMBOL DESCRIPTION EMERSON PART NO.

R119 -66M, 6ky 60A30.5
R121 -3M, focus adjust control 1K17) 970807
R121 -12M, focus adjust control 970806
R123 -750K, vert hold control 971430
R127 -1M, vol control on/off switch 75A179 6
R128-250 n, contrast control 971432
R130 -100K, bright control 971433
R131 -500o, color control 75A149.7
R133 -50K, tint control 971434
R509 -3.4M, vert lin control 75A155 5
R517 -100K, vert height control part of R509
RT101-thermistor. degaussing 61A60.1

15K -1 Li
UHF CHANNEL

SELECTOR STRIP

R9,121Zir-
- L8E

PERM-OLIOKCFHIj UH/IR1111)C13

Le
VHF CHANNEL

-.------L-SELECTOR STRIPL80

CIO
I5PF H

° 1000Pf

V2A
1/2 4LJ8

MIXER L6

19
R3

220K

R7

R4
228

R5
4.7K

R6

47K

C7
L1_00

I

0 CB C12

q.PF PF tOOOPFl I

"C. D"
8+ IF TEST 0
INPUT OUTPUT POINT

C19

39PF

cHI

135V

V2 B
1/2 4LJ8

OSC

C13 C14

(4C00PF I000PFI

-F"
8+ UHF 13+ 0
INPUT OUTPUT

UHF TUNER
94C402 -I

3

R52 R53
10K 22K

C57
30PF

F -

57A21 -4
8 UHF OSC.

050

R51
330

RV102-2rna@95v VDR 61A61-1
RV500-1ma@870v VDR 61A65-1
C109A 80 pf 175v elect
C10913-100pf 400v elect
C109C-30pf 400v elect 67A76-1
C109D-10pf 150v
C110A-120pf 400v
C11013 -20p f 400v 67A75.1
C110C-1000 150v
C110D-4pf 400v
L105 filter choke 74A3 1 -1
L201 quad coil 72A366.1
L501A bora osc 72A373-1

R200 11-201
350K

ro pro
C2,00

0i I

72,, iutuo,002::
mum

150i.

is.5 MHz SOUND 1 / 2 12BF11 OUADRATUIC
DRIVER MANS

T200

Ake.° 0[7. COIL TP201

0200A L201
I/2 128E11 AJOA0 01ITPUT

1201

C203 K2001L_

T Num(
1

.
27

1204

- - --1LC101

C206

.1,, 6 , '1

i:,,TP200r
,

Lk° -4- ..;

021 05

15K I 0

;.00
r - oK

C201 ,

2218,5%,

S UN

0.205
.005

16 21002

r

ey03 C302

I,

001

16501

L101
12 UM

I

I

F.:1)
CE C I

I
801 ON *1EV OF 8015151014

II CHASSIS

J

0090.

5/of AKE015/

1302
IF INPUT I

COIL 1

1

0500A T300
1/2 8AM! 15T PIP IF

151 RP IF TRAMS.

I C303 R3051 ,

I Lil
-KK

IluK
L301 27PF 12v,33.

63(x11 0300 L - NG_
3C3

1,70122 8302 7 'Wert',.,
TP300

-
po

.4 )0 . IC3 0 , R Z . C3041 CX 1306 R3OT

V0.;.001
590A

mi 22i 39 j
220

L501B-horiz osc coil 72A373-1
L700-5.6 ph RF choke 73AI25-3
DL300-delay line 72A372 -I
7101 -power xformer 80A116-1
7102-vert output xformer 79A153-2
7103-horiz output xformer 79A162-1
T200 -sound take off & 4.5HM2 trap 72A361 -t
7201 -audio output xformer 79A151 -I
7700 -chrome take off 72A368.1
7701 -chrome bandpass 72A358-1
T702-Xtal filter xformer 72A362.1
C8101 -circuit breaker 84A31-1
F101 -fuse, 7a, 125v type 84A30-1

ro I+0,11

FOIJ910

V50011 7301
1/2 BARI' 2e0 PIP IF

ND PIP IF TRANS.

__IL 7
C307_
0022

os
304

4ps'FC R.5011
OOK

11309
56

5%

tlirre

851
220

TP30.

5013

03021
1/3 1181.11
AGC RE TER

2K, 3$
Ira*,

1330
220K,,

v3020
I/3 110711
COMPOSITE L500
YGNAL AMP

889,1^,"IAN
_ ION j

5 ltrra$
7P50 

111E

8501
10

v5OOA
1/3 813U11
SYNC [UPPER

0501
470.7'

R502
22K

K308

I tIllt A:reonic,
03211

27X

AUTOMATIC
COLOR MONETCM
PLUG a SOCKET
INCE 11.01

/.14Eo

L
AuTOMTic RV 01 VCOLOR 107110R

L102
aiRANS.,

CO, O.

RBEUNCUTKER

ST/ 104/1. 1E157.470A

ON OFF
SWITCH

.

SW1048- -

AC
NI TERI-0CA

1POLA1112ECE
1200, 6014.

F101
TAMP
FUSE

mit<
SW102

OUICT-0111
SWITCH

3

FILTER Ci02

(00LRVEDI
C RUG I

PS
Le 101

ccm

082,150VAC mg
150VAC

8503
68K

00 C50)
027

0501A
1/2 10GF7A
vERT OSC

2 C504

00751T
CO/

*-Kor
1505 8507

120K
34`.

TP501

11506

C505
R5013 10022
m,3*

_221

-
VERT HOLD

11501

0510
2.2MEG

FYE09,3asaEC
ft UN

ro ry

.0 OS 3001I

0513
150K

3400

I sr ;2,1
1105

470 7111
L105 ss--w./W---s,

C107 FILTER 1104

OP ,IRv 0.st 4-W.4A---4
ix 3sv

2503

COS .

COORC,7

x002 . 0 ,o. . 0091 40.0v
30230

r-
Ci013

i_ji20 . 100
-005 0oy

0177Iiff06°,1=

lk . CiO54 0100
ka? 7,410,175v ii00v

ON. Illi
-\1501

4

001.11-. 300,541V102 IRV
812 TUBE

C1031
T Alm 220.

 -0504 24L06/ 0200
liCL3 24JE6C 122.11

341

8102

36,1011

1 BR

0 108
20
OCV

v302 V501 0700 5500
IIITR IOGF7A Gam mull

70 K30
05510

ITO .K.'205,

I6

334v502:01335 11.5.3?,

0

1-.1111

enu

x5"
C329 C311 c,ly

TONER F,L.32.00,,,04 ;"'-
'OP OP 001
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E

A

B

Cp

*mei
I ALL RESISTORS An 1/2 WATT, 10%, UNLESS OTHERWISE NOTED.

S ALL CAPACITORS ARE IN MFD, UNLESS OTHERWISE 1101S0.

3 CAUTION. USE ISOLATION TRANS WHEN WORKING ON 0443311

4 DC VOLTAGES MEASURED WITH -i/TV11. PLACED BETWEEN Paws

INDICATED  CHASSIS GNO, WITH NORMAL SIGNAL INPUT

1.1 INDICATES VOLTAGE READINGS TAKEN WITH BRIGHTNESS CONT.
AT MAXIMUM ROTATION (FULLY CS ).

(..)INDICATES VOLTAGE READINGS TAKEN WITH BRIGHTNESS CONT.
T MINIMUM ROTATION (FULLY CCW),

/INDICATES VOLTAGE READINGS TAKEN WITH COLOR BAR GENERATORGROUND
PRODUCING 3V PP AT 1,303.

r
0301A T302

1/2 EICB11 I 3RD Pis f
3RD P111 IF

I
TRANS.

uovie2

D30 I
4 51....304:.

DE IBTP302 TRAP AP 1.3C

rpun C3211,S,Tt13,100PF
I

r
L79.1.1t!

Vi TFore, C3.11
5" .}. I

.

'
40 .

. 9.0
I

OPE R317 - 3 L507:1 :
C312 .V" i.kv 3%

11.2A,55. .r__ t.r3I I._ _.. I
5°C

fC311 IR?,
11? 1 4.,84i
iT,,,, i ARV "."

OPF.S
P314

302 1K
113011 331 NOISE

I 770 0301 
Z: C355ITO Of
"V\A".

I
.

11 3111
56K

A.m.
- - -2o3- - -, I euli

i
,

1.312 I R335 0334
iw316, .1,

1

620 240

1

5.4 1 5% )33, C356
5% 5pc

R315
I

"

CT
r335.)11,5%. 23v '00

1

//sx
TPlm

Le-

L'15

tr

I
FT3200

7 17.9f.t

0321

47

S. WAVEFORMS ARE TAKEN WITH NORMAL SIGNAL INPUT.

6 LINE VOLTAGE INPUT SET AT 120 VAC

/ INDICATES THESE VOLTAGES WILL VARY WITH VIDEO CONTENT CO

THE PICTURE BEING RECEIVED AND ARE AVERAGE READINGS

(0)INDICATES THESE VOLTAGES WILL VARY WITH BACKGROLOSI

CONTROL SETTINGS.
7. JUMPER REMOVED AT FACTORY IF NECESSARY TO SET FOCUS CONTROL RANGE.
e.(/)INDICATES THE VOLTAGE WILL VARY WITH FINE TUNING SETTING FROM OV TOt3V.r

VOLTAGE AT PINS 4,5136 OF PICTURE TUBE WILL VARY 51TH SETTING OF SCREEN CONTROLS
NUMBERS 'N CIRCLES OR SQUARES IDENTIFY WAVEFORM OBSERVATION LOCATIONS. L310

CONDITIONS FOR TAKING WAVEFORM MEASUREMENTS ARE GIVEN WITH
I

iSOUv.r
WAVEFORM PHOTOGRAPHS.

1,302A
1/3 131.11

TP304
VIDEO AMP

15/5, MS 1 WWII
INV IN LAW Sf1S.

."
3013

56

'(319

510

/11,,

0300
VID 0
AMP

pox

P322

IK321

K304
.05

(f!!* 11331
G /,.

p700 r--

7 0100

820PFF.
C357

111'4.3°31
324 C

I?Ijc
10.

E 117 (16K ,

R'T

frlo
270PF 3w

3310 rorrOr

'14 IV 00,

v50111
v2 10GF7A
VERT OUTPUT

C DO .1KV

1 3102
frERT OUTPUT CONVERGENCE

TRANS SOCKET
21 a,. No..

ME Cii9 "3DO

ASURE,
0.,

2,, R.yF AYH H.

0514
47PF
5%

V50211

1/2 6B10
PHASE KT

n.

-S0-3 -1
V

L____, an, ,o,

/-3., bv

30 ()IS

R129
i irc,iI

F0?! R272°1?

* WAI----
LION 1 El,DEFLECTION 501W
ASST

I TP70L ,_ _
, L I 4 7K i0OPF P131___r_ _ , , 25 3K v

011700 0335

330

5172 DE FL
YOKE SOCKET

I C 120
.1

-0573- 1 02139.0.22
10 130v I 1

/NEARLY 5115,CSIJ NAS
NIS17fr 48510

INS 331,/f.

I
2KV

120K.25

8536
120K

1 OW

P126
3 9,15vKA-
0105

P521
6111K1

P102 DE LECTION
TORE PLuG

.01

R

ITS
2 TO -Hi

T700115 # V304
TTO1

CHR014 1/2 8C1311 CHROMA
TAKE OFF (KRONA MAP SANDINESS

Fir /1/ I:Mr sirs RI31145
1501.81311AS In.

PT

3

8705
Kim..514

L .10K ..J

L311

1305 CIL 300
270uN

27004 DELAY LINE 11324
3 GK SW

p532
560K

%

RD
1olt

4r1"
v50011 V5000

1/3 %ill 1/3 13801
BURST GATE SUB  CANNER

/-mov AMP

R704

R133

rT ;al gar 7,11.51 L702 LC"'

SOK
TINT

FILTER XTAL I 3.56
IRV PEAKING COIL

. TRANS 3.5135411
'

7°6 101 

?C70,
112 4PF 1

"
0.5'oj

#

1:

:"

1P305
11307

R733
TOOK

R7 34,250K
RED GRID

R739
100K

R737
100K

R736,250K R738,250K
BLu RACKGROUND GRN BACKGROUND

RI30,100K
8152 BRIGHTNESS
220K 1703 0716

561H 34PF,5%

5134
e ex!
5Lj
C714

i1.10

5%

C705

I -Cr).32fr

K70. UDo
-

5.8toi

117 ,0
100

70,3511

off riinr5E75,110/ WS 501J LIII1
INTERCH4//CfABLE TYPE SI/ONION SC111N41/C

RECOIINEADIV AYPIACfN01.

7 OT

703

703
CHROMA OE MOD

RAMS

-; C715.

E.-s3r2--) S%

C7.R71I C711 P712 G713
100

tz.w2K

.1

5%

713

c757

005_,`
R7m1

{leeme 1

SWUM I5%

k767..

C75
36P1
5%

CRS
MFT 5%

412I?

C:la

4R716
1.7o6 cia
set. 36AC 5%

. C725
.0I

Tp7o

P717
OK

IC723
.003

720

viooc
I/ 3 SACOor23

2re.ie, 111-71MY

IF,OY

C726
.15

477
27K,111/

070011
1/3 6ACIO """ Am. 120K

C721
.15

EME RSON
Color TV Chassis
30K17

0726 IP"
120K

705
elor

/4 4,R7 30R729

5,700A I(
R725 1/ 3 6ACIO C7211.0015 T ii
27ki1W IR Til AMP 5731 220K

N.721.2K
i

BAL MICE 011
RED

R722
TM.

K704
0 ro
-40HOOKM

C725
*Pr
5%

100r
tire
.27

0732
130 5%

C750 C I

3soT
Pe 4,

I CE
I DIODE

L_ - --
C12 2,3soRr

ENV

RS3I
27K,IW 07

R525
560K

Cve
/311 11524 001

12K

R523 CS!?470K
5.6

25

R522

S%TOK

CSIS

11

63Pr__C516 m
4115261001 -"iipp, 156K

Y5028
/2 6810

HON2 OSC

51

C515 NIS 41/1
EARLY SETS.

r - -

L501A
KRZ
FREEFRED. 114529

6Bx

som
SIN
WAVE

R530
27K,IW

C522

5%
C52I
390KF
21V,5%

8520
1206
IW

06- -

C523
.005

J-0524
.01

R534
100

525
01"1"

..L. K509

111.4817 SETS C/11
C121 iflif 1.10Pf
WINO SIP! I
8511 NS /MI

0503
24L06/24JE6C
HOW OJTPUT

SC [;Fin KS
2 2
MEG

RI I I

I11109,755 R110,20K
COARSE) (FINE)
HORIZONTAL HOLD

0

2K
b2

00 NOT
MEASURE

C527
.03

14536 R537
1T47 33

11513

R117
P2K

I W

/1.0011

,C.Ve
1C 111 104

5w

ENO

Sff NOTE MINI ANODE VOLTAGE

VIOl TO PIA TUBE
3DF3A FOCUS 4.2-3.211V TO

PIN S OF 0102NV RECT 111311
7A 420

1/2 W 1.7 MEG.215

T103
H v

TRANS

rr cLp5=c;c3
0106 .1r

pRHO 03 MEG R115,1311E0

JUMPER NW ACROSS ITRINIVI
STRIP 41 TOP Of CHASSIS R112Rii2 ,SOON

HIGH VOLTAGE ADJ.

0125
I3OFIF,6Kv RI21

3 WO
FOCUS

*FOCUS
RECT. -

0107 6619 MEG:6KV
R1

KSI

5

70
330r

C520

45711PI

5 NUN

13
5 Rum 0530

.056 122PFIKv
C529

V504
12CL3
DAMPER

N
CII6
330110
2 SKY

esst C531
390 01

I.4K V

1110 (T

OP03
IILE

ON 1 IP11,

t.15 4
,

1E118111
ANWERItlf

Tx,

K 07

-1i I8VAJP22
.02

Pig 7USE

-'4771171-- -

-.55Kv
-.001 A 7 CZJ4C1E ?AA;

R739, 1 5IAEG 114'4_170:RIZB LU SCREEN

Ann
no rens

"et *
C734

CAN 301211111

C733

O 741,1 SmE0If SPICER

roan.,

1004
cOurf1:140 TOT1

M1(00151104 LI.C)

MAN

1.11040%_
a Ai .5

Out

IKACTIIIED
Morin

xec5.56:
5500 .315

a..nA I 11)

080.
RECT

270/1/

CIS

LEFT BLUE

1101111 RT

0 BLUE
HOW

2417.01! 0

180

1-11-41
6105
2110

D60,13 DOOIC
TM? REV REV

10,
Of AUK
JOACKI

LEFT R -C

GIRL 0 I::051.7 IL1.1.22 0

CCM 11.11-C VERT
077W PW3

HORLAmr0 eJI, to ere

1011-C TOP VC
140,11 0 NORIT

11,1
xe ---111174 I

coos

°
itle(0-5FITZ

1.._ fie
I II

grg
5,0

I" ION Ph'?
VERT f."

6-) T

,..

0 ---'°°--- .05 . .

cm...vs--;C
SOW CID

SOT

RUE
MORI/

0 0 ON ID

11113RORIL

Igbyt
I" 0060107330

p porn on, 04 110 CAMTWInt

TO' 11-C
VERT

Ire

1104

TOR OM
HORT

1

SO00
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1401
PHILCO-FORD

Color TV Chassis
22LT45/R

SYMBOL DESCRIPTION

nuT1CTRM11 //W=L7ia yir
FEBRUARY  1972
COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 6 NEW SETS

PHI LCO-FORD PART NO.

C204A, B.C. D-2000/200, 1500/350, 500/200.
200/200, B+ filter 30.2616-11

C207-5000/50, 5000/50, 1000/50. Et+ filter
CB200-power ac 42.2136-6
1C91 -1C8 4.5MHz amp/demod 46.5002-8
1C92-105 color osc/react/demod 46.5002-5
L4 -1st video IF 32-4957.2
L10-41.25MHz trap 32-4959-18
L17-4.5MHz trap 32-4869.3
L18-39.75MHz trap 32.4959-9
L41-horiz hold 32-4891-2
L92 -quad 32-4876.1
L93 -sound take off 324936-3
L94 -burst trans 32-4931-1
L95-throrna take off 32-4878-3
L100-3.58MHz osc 324932.2
L101-chroma bandpass 32-4928.1

RT200-degaussing 33.1376-6

RT201-vert damping 323-0292
RV55-horiz bias 33.1379-21
RV200-degaussing 33-1379.8
TI -audio output xformer 32-10156-1
T2 filter choke xformer 32-10155-3
T3-vert output xformer 32.10167-1
T4 horiz output xformer 32.10111-6
T5 power xformer 32-10171 1
VRI 3K, tuner AGC adjust 33-5628-14
VR42 A -height 8-lin C-horiz bias 33-5627.3
VR92-color killer 33-5628-8
VR93 CRT bias 33.5628-12
VR201-2.5K, tint 33.5648-18
VR202-5000 color 33.5648-8
VR203-5000 bright 33-5648-6
VR204-1000 contrast 33-5648.5
VR205 750K, vert hold 33.5648-7
VR206 2.5K, vol 33.5648-10
VR207 12M focus 33-563124

tuner VHF (TT191 22LT45R) 76-14296-1
yoke 76.14303-3

TUBE & TRANSISTOR RESISTANCES
22LT45/R

TRANSISTOR FUNCTION E B C

al 1ST VIF 330 1150 1.2K
02 2ND VID 330 2K 950
Q3 3RD VID 270 1750 750
04 AGC GATE 1150 1300 25K
05 RF AGC 700 1350 1400
Q6 1ST VID. 225 900 1100
041 SYNC SEP. 0 1300 25K
091 DELAY LINE DRIVER 300 1300 1300
Q92 COLOR KILLER 2.9K 4K 1.6K
Q93 BURST AMP 47K 4.7K 13K
Q94 2ND CHROMA 125 2.1K 1.5K
095 1ST CHROMA 69 1.7K 1.4K
096 BLANKER 68 5.6K 2.8K
Q97 DEMOD DRIVER 450 1650 425
0200 ACTIVE FILTER 245 1350 3.4K
0201 AUD. OUTPUT 18 1.3K 28K

These waveforms were taken with the receiver AGC control adjusted for an approximate peak -to -peak output of two volts
at the video detector, using an air signal. Do not reset AGC control when using color bar generator. All monochrome voltages
taken with average air signal and all chrome voltages taken with a color bar generator connected to the antenna input termi-
nals. The chrome peak -to -peak voltages were taken with the chrome control set for 0.3V peak -to -peak at center tap of chrome
control or M102 and the tint control set for proper color bars (approximately mid -range), color bar generator output set for +1.5
VDC at M109, all other controls set for normal viewing. The frequencies shown are those of the waveforms not the sweep
rate of the oscilloscope. All voltages taken with a wide band scope having a 5 MHz bandwidth similar to B&K Model 1450.
Line voltage 120V.

O 2 VOLTS P/P.
60 HZ )MAX.
CONTRAST)
M17

0 40 VOLTS P/P,
15.750 HZ
M10

O 110 VOLTS P
60 HZ
PIN 2 V4(

CI 45 VOLTS P P

15.750 HZ
PIN 1 V42

2 2 VOLTS P P
15,750 HZ
(MAX.
C ONTR AST
.117

0 13 VOLTS P
15.750 HZ
M11

0 6010 VOLTS P/P.

PIN 9 V41

® 4.2 VOLTS P/P,
15.750 HZ
091 COLL

0 6.6 VOLTS P/P,
15.750 HZ
BASE OF 041

0 1KV VOLTS P/P.
60 HZ (SPIKE)
200 VOLTS P/P,
60 HZ ISAWTOOTHI
M46. OR PIN 4 v4 1

03) 150 VOLTS P/P. 200 VOLTS P/P,
15,750 HZ 15.750 HZ
PIN 2 V42 PIN B V42

 0.1 VOLTS P/P. 0 5.5 VOLTS P/P 3 VOLTS P
± .05 15.750 HZ 15.750 HZ 15.750 H7
095 BASE M108 094 BASE

O 17 VOLTS P/P.
ICHROMAI
70V. P/P. (SYNC)
M133

50 VOLTS P/P.
ICHROMA)
70y. P/P. ISYNCI'
M134

A ev.,0....1.14 A.6

0 2 VOLTS P/P.
(CHROMAI
25V. P/P. (SYNC)
8159
PIN 6 V9I

41411
6

0 3.8 VOLTS P/P.
15.750 HZ
PIN 2 V92

0 50 VOLTS P/P.
15,750 HZ
4449

CO 12 VOLTS P/P.
15.750 HZ
041. 042

80V. P/P. Icont
at point of start
of sync com-
pression) 15.750
HZ Pm 7 V92

-r--r-

50 VOLTS P/P.
60 HZ
M49

CI 16 VOLTS 1))/P.
15.750 HZ
041 TOP END

IL

B5V. )MIN.
CON.) 15.750 HZ
PIN 7 V92

10 85 VOLTS P/P,
60 HZ
PIN 10 V41

6 VOLTS P/P,
15.750 HZ
PIN 9 V42

WO*
200 VOLTS P/P, 0 15,750 HZ LOOSE e 6.0 VOLTS P/P.
15.750 HZ COUPLED 3.58 MHZ
4461 V200 PLATE PIN 7 IC92

6) 8 VOLTS P/P
3 58 MHZ
0100 COLL
PIN 9 IC92

e 0.4 VOLTS P/P
15.750 HZ
093 EMIT.

0 8.0 VOLTS P/P,
3.58 MHZ
0101 COLL.
PIN 10 IC92

EXPLODED
VIEW OF
BURST OF
VIEW 34

04 45 VOLTS P/P.
ICHROMAI
70V P/P. (SYNC)
15.750 HZ
M124

10 70 VOLTS P/P,
15.750 HZ
093 COLL

ei 12 VOLTS P/P.
15.750 HZ
PIN 5 L94

181 6 VOLTS P/P.
3.58 MHZ
D94. R118

i

I 111111111111 I

I !HI !! II ill!

2.0 VOLTS P/P.
3.58 MHZ
PIN 13

2) 0.85 P/P.
60 HZ
M104

e()

3.5 VOLTS P/P.
17.500 HZ
096 EMIT

30 VOLTS P/P,
15.750 HZ
05 LOLL.

IL
420 VOLTS P/P,
15.750 HZ
M48

0 12 VOLIS P/P.
15.750 HZ
PIN 4 [94

0 3.0 VOLTS P/P.
3.58 MHZ
PIN 12 IC92

. .
' rim I

0 .55 VOLTS P/P.
60 HZ
092 COLL

9 VOLTS P/P
15.750 HZ
096 BASE

r r

44614 0,
90 VOLTS P/P.
15.750 HZ. CONT
SET JUST BELOW
POINT OF SYNC
COMPRESSION
Mt 30

0-2) 660 VOLTS P/P.
15.750 HZ
M45

11(s)

M4

01
1033

1ST. V.I.E. .
sit, g .,,,,,,, =

V41'.I

1/411
22

O1jj____

1,33:
:Olt = ccrt

tt

:Is C4

:109 14

5% H1a°1" 27. 1 161
$ Sl

-6- CH C31
51

I
N R

-1 0015

= C9

g
CS

75 K .4.- 2:
In

i

0015

56
(4-4

ll
cx, 1

:Gc1.1
;33-

i'1

ic:rmik,t! *nit
m2 13 ti I

.11) 411(CIID
1% Cl s'131

,,,Lt
Tie - J iZIP* I

,

Pi
n, .00a -ii 2X

12911
511 0

iur

120

r-

L-

IAI

00155

M14 M12,, ... _,.._
1 Tow ILARTS ON TUNER (G) If,

ACC

141205
ACC i r -

II

FP

150
WI LT'CSa1C;VEITiO il I

'
3 0

1
j 1

DEFLECTION PANEL
91454 M42

CM
153 1203

404 51 19.1 659I152 C4111. 114

NA
5%

II
P 5 40

K
II 1111/

gli 334

mei
151

245= 0059 OM 54
0012

CM CU 0033=
cmKO

i
C53

Ili -
MS 275

39K 11
113 011

"474 RK
(4. 391
100 =

V41
021121A
YEIT 0SC

5% 156
ITK

14i
0 5%

11

M44

02 .-II
1054 CO '.5

210. 4.1.1 II

3.31I/ 1
IA,

8 25/1:0
81111

Ci 1 4, its

_Ti....c.,14. ,__i

C9 IC13
Tt015
± II Is

Is

At Mt
ta0 K.,

°°15 MI

I94fC635:41"---7°+4112449 2C2fil' :221iit 04
4

0315

WI
4t -i-1.00

1

,_;_411""" 1122/1"all "2132 ITCP

144 104411

MP

431118
391

G

51

MS 2

03

311041
100

7 LISA

0= o

,, IF
M104
525 A11 LCI1taa-,
51

10
I_ C15 210

Mt 140

cis
Io

220

tO0
Itl-)
140

1:1C40 -
C015

653 C3I
.1 4/0

M13

Ilwl

+ 204)

10 1131 .
'....12-.<1..X)0

11

r..49., 40.2.249.7.7___ _
_. _ _ _ ._,

At
141,2

071,0 561

i1Ca MO 01 OW
117 CAI CET 0

Ezvxis,) {

20%

PO 1

470

MSOI (c.,

126
11

rt.
=212 '`ooncs°

17

tl

CA 1115 ,g;04/
0)18/

221 stes
8----1

CM C4i 15/

`2.21 0/2
1'

151

61374-VFW .. 413.1 Ris

41:r Sil in'. 2,ra
1E041

501

011

501

143

330

114.1C411 141
06 C45

---C(141"1 TM* la" I% 10%

342 MI
MU LOA "41" CI4 1. 6066 z

646- C1/

1115':

510
06 = 1

11 21 40E0

IKY

NI CM
101 100

v41
IR pill
VERT OUT

C62 C60 , 410
022 f 350
4004

1131

1211 I

015

Rig

165
6.10
21

15A 1501

Is 11215151 3911

22LT45R ONLY

*vs II

110

iTisO

CK

10%

ootHloon

110

01435

V42
la *1
101. V42

REACT. 1/2 4111
401 05C.

.041
6000

ISM
2.21

IN
271
5%

(DI -(al

10

1101

..103
70011

!SOCKET
TO

101

L_J
SW203

011/02

(I) F201
14200 7-

M52
/

T5 (t3
(P.T.) 11200

C2OM
01

0201

Ce700 C205
200 01

1220:2

mitCIATEDCMCUIT 115110$
101100 vitt rot VIII

ICI

V/0
/77

0200 T2 In
NM (FE)

011

I

Of'
SCREEN '11;4/

Cp

1161

U'E

3301 SC71:

"
c°E112

$

001 00`17

1111/

4 26
71

ITT---- II

41.38li
211'0°1 91Air

71(-
I410 213 05 111 X1001

= v14 it
/501

" -Aif...- II
M

O 484

,))

470 .001.1 .0041 IN

N0/ MSS 1055
.`Cr

I
57 M484 M45

.74. ... .y,. .... ............wm ..
co>r - --1

C71'
to 1

m46
662
I0Og ms3

-F ST."),
1201

RIM
51

* 204
-15001

1210
3504

1.21

111.11
IINATP22

92-3 1.1

1200

#N

C204
NOW=

200v 1201
1510

-
1)207

0204

0100, 0201

1215
12/21

....el C204
2043
2004

50011C2?

SOO 1063co..... `C204 + 4201 4200 ?,2"
501/ 200Y

a

111193101 M.9135-10111311 911

03,01,05.06 0162415
041, OM, 012.013.

OH, OW 011

-600V
L _ J

PULSE

C201
10011
504

C20/
0200 50041
14101 L. k o

50Y

ACTIVE
ERTEN

1212
811

B

K

COPYRIGHT 1972 BY ELECTRONIC TECHNICIAN/DEALER I EAST FIRST STREET, DULUTH, MINNESOTA 55802



TUBE FUNCTION 1 2 3 4 5 6 7 8 9 10 11 12

V41 VERT. OUT/OSC F 3.75M - 17K - 2.5M 2.5M 20K 1.6K  800K 0 F
V42 HORZ. OSC/REACT. 10K  1.65M 12K F F 50K 0 580 *1.4M
V91 COLOR DIFF. AMP- 30K 30K 30K F F 1.1M_ 150 *1.1M *950K
V92 VIDEO OUTPUT 700 28K 700 F F F 22K 12K 725
V200 HORZ. OUTPUT 0 0 20K 0  900K - - -  900K 0 20K 0
V201 DAMPER 0 - - 16K - - _'800K - - 16K - 0

AND DETECTOR PANEL Ix I

01

14

Ili
NM

'-
I -01'4A

Li

---/ I '.- -,--
1 H

I CO
01021 1MI;V 11

N III

1730=
C24

5 0153

I LS

L_ '
TIAl

.I', -191504

115

111

SW2031orr CM 1+
ACT UP 1011

412

461
1014

ICI
ACT AN
AND DET

LI1

C21 ris2
005 I

I
0514

c`mors

TIt.110

CIPT

1416

2113 M.
TW
111

0419

11

C411

1449 431 I411 G4)

100 1001

119 LIT "'-`11...1
1411 RAM

0$

50 ,
5

1 K

1/4:

T3
(V.OT
V.

OW,

P20

no (2

<I

<5

oft <,
<1

<1

113

ILi

1204
41

1.0

1291 %
470 V200

115111
ICI.

ORTMT

4,10

 E .1

1444./ T
oT

.44

14

111177
101

02504
254 tM,

VOLUME

C=>

To

11114,00,
R203

Ivl MI19 51 ISM 2103

6150
1151

1196

UV:6,90020

92

15E17SW

6.293 1,4

:544'

12011

D LI ILNIT

OUTPUT

14492 wiso I 0?

C149
1_.560122

01 1191!

50V
05

SS

5119111 ,

10 142
IS) 00

0015

to

CI
20

191-:n
5%

41) MII4A
ITT 91

1

Dill 2.

MLA1
LINE

%331

C222
,015

E
M126 14123 1152 --0SHARP

TUBE RESISTANCES

1112
331

14120 101
111791

DI 1 5E

1 MORN

on
sou

1141
611

111110
1011

ILU
DRIVE

III/
151
41

94114.
104

RED , 11130 II)
DRIVE wrail
else i* Mt

'241 0t1:1 001
BPI

10 SIIMO
210441 (50110 511

PIN 5 0201 10205
114101 041
IUDIO 2001
301403

5W201
P11 1/11204

QUALM 100

SIIITCH CONTRAST

.0022T

C2011_

1219
100

011202

500
COLS

r MIN 1/0111

I
1 23 j

12v1211

FOCUS

:4
N

1

I
rh

2,4
©T20IC

V201
4003

DAIPEI

03Too
Lim 22
RFC

IKVI

M131

(AI M99
G93

19 LMI00

14102

4 51116

ARP CEIMD.

BYPASS

CBI C14

I/

04

C 04 4.51/11. 11

$20

Sr , L9S MASS

0101 ra21-11%-.1
5 AUDIO

105 I " I TP 1 f ; COO OUT.

sCII1 L  .... J
0? 50440 UMW COIL 11

1

1 - 00:1

II

4/1-1114 041 14125/131

191
ill II

C13
001

4 51116 NT, 501

_L tor
/2

199 M95

131/4 1494

CI

0,2061
001

OM)

;

MD 11

PASS 209

III MI16

(C) 10110

0:0
;--7I

7531151

II Ito
27014109 I I I

I 11. Itit:_! '11

I
DI2

1040C

14414103

111/411M105.C1111 1112i

"5T
wi

12 092

COBS 111111".2

ILL/14104

CM313T1 Cg430

101ST MP

1104
II

1104
UK
5%

41

1C125
I °S

093
035

ISE
POW

ame

1125
22

5 ,

Cu

1

410

r4"111 I
0:10?

Tilmis

71:
CC4t1S1

I o
I

C1311-
01

1135

SANOMSS
IMO

120 - 151

14 1054

094
1934
2M

CHIONA
AIM

23A

470

;TR

111151

I SK

IF
0211

25061

111/1
1920.)94

1

(ATE) T.1©

05201

4, 0
BSI

641
...., - ., 141.

14106

L92.

0
Ices 1041

'
1

1

0902

..-.
5 21

3 I I

300 _-1-. I

402

19

L 114IAv15401WI NI
1131
4./1
445.

2"
COLOR

KILLER

P97
Ma 1 11111
11A

1121g

car
10

1114A

15

C121

.01

M133

ROM
390
1N

1139

I KM -
DRIVER 1142

CO L 390

'X I

1160 I

WA 11106

11134 1121
1111 1.111

CIM 0121

21 .05

I 1111334

-.- 1120
414

L
IRR1

1.94

CI13

31

CUM
100

CM
CM

0112
410

I127
, CXO

22 410

TO Sr

!;TI IS.

1104
II -

1.21

4.1 101sows
-11141411

J202 P202
YOKE YOKE

SOCKET PLUG 144*

11107 M112

143/ leas

0135

0140
05

1C92
OSCE

1EACTEDE110.

00

(....11436" F ±0152 .I.,..-
CI41

01 II
11401

ei1.,2

016 -1- 511 .1.0
s''''

.-64-. C153

- 012 .01

I
- 22

PHI LCO-FORD
Color TV Chassis
22 LT45/R

94203
9/.2 500

11111

IV 24 514 AI ZERO SEMI CURRENT
111111 BRITE 1 CONTRAST)

0931

1111

tl

FIT

5441

134 (II MI24
012 193

1111 11/1
1.54 i 51

1115
4/01

091
6011
COLS
DOFF

MOP 1

0157

IS

IF C=1 S')

/CRT
19911422

10 153 (112)

TO 153 11021
5

TO 1154 1002)

065
1 51

0/1
410K

II/2 t
41017

1134

mi!

1110

4/0

2

1114
4701

Ith
151

5111_

200

1114

:1"

1115V

1141

5.0, DI/
50112

1154
IN

 v43.

1141-...0142 1155 11110

11O' 100 151100 41

1115

S30511

311

1111g4106

6 0
013
i501v
MAS

aIRMO

IN

 .1.1
150
5%

M.

VII

PIN VOLTAGE

190

12 180

185

.7 3.5

:6 To 7 NM LEAD
Pm 07

:8 TO 7
.265

POS LEAD
PIN 47

:9 so 7
42

POS LEAD
41

KAS101113 TO GM1100

MEASURED WETWEEN
INNS A INDICATED

3204
3210

MI1611001

1141 , 0113

j 114
561.

1111 09401
2.24 00,

1141 CIN

51111. OSC 11015

096
11142

BLANKER

991 492
lull 12 II

m411
=

MO I CHROMA AND SOUND PANEL
M123

"41117;1"

90200
SE119100

511101

1201
15011

C202
.041-
1004

SEW.0 0
1202

NOMA

'

11103 /77
3101

5%

Fall PILOT %

LIT P

1111 111111

pe, mina ..1111.3.
TO 11111PollI,

J
22174512 ONLY

8

RIFE/ TO PACES I2I 1 1-22

CONVERGENCE

PAN...1i

.022

002 000C
.4.64

03006 1303
901

C.I04

-41
a

003 11501 C305

IM 150 15
1144

CM 1302 1304

051 MUT 41

VI304

VERT.

Nu UP

01301
120

V11305

se,
--415 -1-1-29113W

IS
TILT TILT

VEIT
MC AM sce

-14 ollff
Rim

NOTES

I. ALL VOLTAM TAKEN WITX 110 SIGNAL UNLESS OTHEIVISE INDICATED

2 ALL VOLTACES TAKEN WITH 111 IMOR 11591911 MTN ALL CONTROLS SIT FOR NORMAL
3. RESISTANCES Ald MOND 11114 YOKE AND COMERSEICE PANEL DISCONNECTE0
4 ASTERISK MI INDICATES NATCHED PAIRS OF RESISTORS

5. STAR 1 41) INDICATES COMMENTS 011 COPPE1 SIDE OF PANEL
I ell CRITICAL SAFf TT (REPLACE WITH FIACT PRIM) Nu AS 11101CATIO IN PARTS ow
I DO NOT MEASURE VOLTAGES AT PINS OF 1 IC92 0/5411 VOLTAGES AT COMMENT MAIM PIN
1 VCRITICAL MFETT (REPLACE WIN 01ACT SPECIFIED PART INDICATED IN PARTS LIST) WC. VOLTAGE CONPONENT.

91201
2.51
TINT

0230
I150

i20243

v10

PIN VOLTAGE

23

2/0

165

20 0
CAT

PIN VOLTAGE

1230

.90

0'02 TO

270

GGI 84

222

12

6 GI

3
8 G2

NOTES

CRT INAS IAN
URI WITNESS FULL CC
CONTRAST FULL CCW
CANDRIA FULL CCE/
SERVICE SW NONNAL
LINE VOLTAGE 120 vAC
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1402
PANASONIC
Color TV Model
CT -771

FEBRUARY  1972

Tst

a.

ISL
UHF Tuner r
TNT -

ORB 1 3E

TEcHELENCMONIC ficaNfrEALERr#ACAT- 1/41

COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 6 NEW SETS

1.7

i ii
a

15224

1321)11/
liFlt132l471

.

vo.-I

MEM
Eirall

"It?
- 7.

i
11-

crt

L COMBINATION Tun, TNT-4674CE

31110

ono
TRio:
2SC538A

8

so

IP

POWER SUPPLY P.y..tt o.p. j

VX-'2.61irI IN111111u'.10j1junweerrimis
,o,6

wal. 11.11

111=.
31, .

Wan
,,,z rApm

11I-VISU I7" rAIIIIIII
T""S l

CO5
CO (

SP
EAS11,534

MAIN P W I

E20

1
IS.W. P W. 8.
I VW -61506

L

II
11

I
DIA /-

SD. ty
TR.. TR...
3SF 1 I 25211564A 25A546,

GL 1/9

Ic PR a
T11...
ZSCVAlUARY 2TCFRIAIIIP.11/ B.

Celle

au

420

u'
TR ioi
2SC562

TS10.313 7671963 TII.WSI
RF A

CORD SET

11/111:777:711111111ADAPTOR

CO- IP

16 Nt

001110 .g4

PRIMARY CIRCUIT ( 1 1

P. W. 8.
TNP111 I 508

NOTE S
1. RESISTANCES ARE SHOWN IN OHMS;K.1,0001.1-1.000.000
2. ALL RESISTORS ARE THE CARBON FILM RESISTOR

UNLESS OTHERWISE NOTED.
(X WATTS/ SOLID RESISTOR
WIRE WOUND RESISTOR
METAL OXIDE RESISTOR
SIfoxtinpuishCorbon Film Resistor

3. ALL RESISTORS WITHOUT WATTAGE INDICATION
ARE X WATTS.

174P-6 1609

DR

DOS

do
0062

DEGAUSS SW

Al

BRIG/1
TRESS

5

125

1K

0501

IW

CAtP
?4

TRsol
35FII

11I=1

114

WIP

42.

12
uR

3

6

EHEI-AP4023S

TR Koa
2SC562

141

isMS 1.1

111
121CTR

2

s4

HEIGHT
pti

TRo:
Cum 25C828A
0303

V N31-17

250828

AT* 8521
220

0523

ITR oa
25C563

J

1302 12.3.1053.1

LSI

,0
Oit; 'or'

eiV

,

.1105ar ,110Z

OHIO

IC.. 4N221

n,T.1 1 r

VRIAS
TRo4
2SC828A

0703
MAL

OtTRsoaC828828
4S

`4140' 12 22

531

SS5

TP

TR so7
25C696

TRpa
2SC828A

Ee
?A cape
1=0

?"''
ca 1
sal

11d tmT

IVi

°

o
RA%

2500 2

121.121'.

4

MAZ.

2% 21

ltol

Nn

%MOS)

621

T

2SA5 50*

.GThrtst
44 T R4o

2SC 1 0 1 2A

WIND

2SC 012A

tami..: 4,
4'

III er0 2A

pr-mvueliTo
[014=41;

t ;hi"
gt

a

1.1

SRI

4$

4

t r

PIK

MOM

2
1482

TINT

152026

Csa

R 2004822
AV

COLOR

P W 8. TNP-6 1 3 r2 .

0;00

IsH

IP
4

T413
T-01S 1

0 o

I% 0 441

*0t rN

DIM

0

U.S

CAS RR

00

TR 444
250696

17.2. 0102

cr7

I 20

0240

TRo
250321

C441

411115

IMO
410 Rtttll

1:8128 2Sr828 2St696A

CONVERGENCE YOKE TNS-979r-

tit rut

0110

CONVERGENCE P W R
TNP 61414

CA -21.

-40

It UR

wstri
MT

Ol

Sl

2211

77111.R881,_alick6alzi

%M11=

5152 iti;

4. CAPACITANCES ARE SHOWN IN F.10*.F.
UNLESS OTHERWISE NOTED; P.224F10'0F.

5. ALL CAPACITORS ARE CERAMIC CAPACITOR
UNLESS OTHERWISE NOTED AS THE FOLLOWING
MARKS.

POLYSTYRENE CAPACITOR
POLYESTER FILM CAPACITOR
POLYPROPYLENE FILM CAPACITOR
METALIZED POLYESTER FILM CAPACITOR

ELECTROLYTIC CAPACITOR
NONPOLAR ELECTROLYTIC CAPACITOR
TANTALUM ELECTROLYTIC CAPACITOR
SOLID ALUMINUM ELECTROLYTIC CAPACITOR

B. VOLTAGE MEASUREMENTS
TAKEN FROM POINT INDICATED TO CHASSIS WITH
A VTVM 2CMG) WHEN RECEIVING COLOR BAR SIGNAL.

TRANSISTOR RASING DIAGRAMS NW., Mool

ASSN. NANG
WWI ZYSSO
McOMA 71.2SA
HCISISA

'Scan
meal

MSS)
rmSfil

O
2SCS2 ISO 200
21[860 "Sol,.

I I

020
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1403

MIXER 8+

TP2

I F TUNING
(L108)

TP1 IF ALIGNMENT

FILAMENT RF 8$ AGC

IF OUTPUT

UHF TUNING
ADJUSTMENT

(L1064)

VHF ANTENNA
TERMINALS

5LJ8
V102
VHFDSC.
&

VHF
MP.

VHF TUNER

V303
VIDEO AMP.

SOUND IF AMP

8JV8

UHF MIX ER r;z7.1,070/7,f
93A59-1 I'--'

UHF OSC.

57821-2

;431gArrl
ear a tisfo.

V202 I

8JV8 AGC
SOUND

1102
VHF OSC.

& MIXER

VHF

RF AMP
3

I4 OUTPUT L

V304

10ASP4
PICTURE

TUBE

4 13

4DT6A

5

V01
SO2UND 6GH8A
DET.

V302
2ND IF&

SYNC. SEP.

12 11JZ8

4

V401
VERT. OSC. &
VERT.
OUTPUT

3

DOTS ON TUBE OUTLINES ELECMONIC Er/7=f, XIND/CATEKEYWAY OR maipaciANANAugi
iNDEX/NG POSiTIONS"

ALT PICTURE TUBE

9AEP4

CR401

9385-9
HORIZ.
PHASE DET.

8FQ7

V402
HORIZ. OSC.

5

WIDE PIN OF 93852-1 CR50i FUSIBLE
POLARIZED PLUG  . 'ASIA -VISION DIODE RESISTOR
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g
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I
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I
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I
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mu. L.I i 1

[

maitik Cr
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IX
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101

2.01
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r
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PICTURE

TUBE

V304

!WV!
v202

17J211 6GHEIA
0401 V302

0 0  0 0 00; Vit°

0

02,2

Tow

.1
336074 OM? OJVB 41326

1

0403 V402 V303

+-: OY 0 0 0 0 0 0 0
1101 0 G411..1 40

C316

1 :09,0S501 2111.50 0505-

P 50, INF, 2:17400110// rizn PBDi
FUSIKE

011011

:-411
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v 30

1792
71
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V404
H.V. RECTIFIER

COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 6 NEW SETS

SYMBOL DESCRIPTION AIRLINE PART NO.

C5044,B,C-150300/165v-1500/150e-20030f/1500 elect 61A30 -1O
R502-5.50 fusible WW 614481
R2013,S501-500K volume w/on-off switds 75A148.2
R320 -25K video 75A148-2
R418 -5M height 75A101-16
R422 -1.2M vert hold 75A100.13
70466-500K vert lin 754101-17
L201A,B-coil sound 1F 72A301-2
L202 -coil quad w/C207 72A132.77
L301 -coil 47.25MHz trap 72A296.4

(LT)
II VOLUME

C709 0204
3000 ,5001

IWO
1004

1/28JV8
SOUND NIKO

v20241
9 al( I.,1112

Sboo
116

9714

1201

AIRLINE
TV Models
GCI-11102A, 102B,
132A, 132B

FEBRUARY  1972

L302 -cod 43MHz 1F input 72A2964
L304 -coil video detect Input 43MHz 724296-7
L401 -cod horiz hold 94A17.19
T201-xforrner, audio output 794124-5
7301-xformer let 1F. 44.8MHz 72A132.76
7303-xforrner sound takeoff 4.5MHz w/C315 724185.5
1 -401 -dormer, vert output 79A139-4
7402 -deflection yoke 944372.1
7403-xformer horiz output 79A138.11

tuner UHF 944296-4
tuner VHF 94A281.17

1,

r-
-42

I 151 1

°

IIII L3011
41/34,44,
14421j 1

Or

I410//0/ "

4BZ6
131 If
9301

130.
44 INN

0341 11001
=-.540 220

11%

1/26GH8A
MIA tor EiTh

4303

101

r
L 303
44.21111

93A11-1
VIDEO OFT

II160T0

10 301 ITIC.14 II II CP-I- ;1/28eN8
f

i3O321% C1;1 I
S%

1?13001,1

C1151111% I

10301 0

Ian
7/0

13115 1307 16

1304 a I

.3"1 4T I TTI1
4- e

Is

0406

OAIC

IOU

1404 140545 -,Al

11411 19K

11

1/28JV8
2018
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1/26GH8A
SING SIP
v3020

1410
711KY'

C404

0

1113

724

_L
s

mom$v /-r
1/2 17JZ8

011 050
04014 (401
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1414
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C406 7470

1200 121

10%

107

vo,,
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C41 t
001111
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-
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1404
RCA SALES
CORP.
TV Chassis
KCS 186 Series

SYMBOL DESCRIPTION

ELECTRONIC M-WM"Cfilea
FEBRUARY  1972
COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 6 NEW SETS

RCA PART NO.

KRK161A 130777
R103-vol control 133514
R104 -bright control 133515
C101-4 section elect 134822
C101A-250pf, 200v
C10113-650 of, 175v
C101C-10uf, 150v
C101D-10of, 150v
F101 -fuse 1.5a, 125v 133466
L101 -con line choke 117526

TO

I1102-8
(9E)

t E2040 <

I

<

r07 .R43301

AA,

I t)T(,129, I01

1---<

E 206

II
ry

TO RV*
+20V, C2011
(so 2201 .011

2

I
C301*

3

C302
* 30

(208

8301

22
C309

04

1302
"

is v

1+ C205

I 4157,r

T301

RT101-thermistor 320 cold 134012
RV101-varistor 80v, 1ma 131652
RV102-varistor 730v, 1.5ma 133754
T101-xformer filament 134742
T102-xformer hor,z output 134758
T103-xformer audio output 133046
T104-xforrner vent output 134826
R213 -control contrast vert hold horiz hold 133428
1C301 -circuit integ sound 126871
T301-xformer discriminator 126738
T302-xformer sound take off 129707
tuner yoke deflection 134955

0303 C304
.01

0306

= 0047
3,4 9,I=,II

1E209

C305
II
330

7 6

SOUND
PW 300

1

V 5

C307
01

R205
4700

(210

E211

R204 (2121
7'68 *

I CPRI

L

IF TRANSFORMER- BOTTOM VIEW

CI OBI

22 flu
20

( 9 F

SE) TO *
V101-7. 0 (pp

iii105041F

2.727=w.
1"(

186
R103 E 218

iao.

+11405

.1130.8514
3W

(9 8) 0.10

a 20

5.670

C111

001

1 47K50

1%,2104

R203

1001

L
R201 R202

-20V 0 0

I T103.3

2

//SY
0331

3520
AUDIO

-1V OUTPUT

4,02 f c

E 215

TO
AOC

E202
;<

(201

I2

J4

R402
27**

C401 0402

TO*
R403
68 *

L401 =

C403 r____1
I

33* I
:

L407:
L402:1:1

'

C404
.0011.

a4411
3300

0 <

1209,
60'. Sq2

GND. TERM.

R405

3300

0401
3574

8406

1CW

9.10, 5

R407
1000

9.5v

R408

9.114 *

R404
1SK *

C405
101,1

15v
C407

9.20 7 I:

R4 2
33K

10

C408

01

GREEN
047

YEL

E214

SPKR

TO +135V.
( 3 E1

F1103
1

2 1 , 4)04
VOLUME

CII4
I

1

042(_

(3E/
+135V

(219
6

TO +I2V #515

T E 203
1_,

R216
33K

TO

3+Eiry1

9

660

3 9

ray

0410(-
001,_

I

L403
1004 R4I5 2

25Kf- AGC
DELAY

3

5.6v

TO

AGO

QV IF
J2

CS06

R517

A

90V R513 47015
12 K

12

120

+0206

10011 6V
R212

R213A

CONTRAST
1500 C207

L501 9

5 V R310 RSII

0504
3613
VIDEO

OuTPuT
R305

CS071330 v

1200

LyIDEO PW 500

68K
C502

068

71, 0501
4700

18207
ISO (15 B 1 TO Pm

E234),

4 5 7

C4i21*

241

661,

C413
*115

L403

I LI

I/

I

I Di
DI

I

L _J

L406

ool

C414

0413
* 20

L408 c

R40* =
3300

* R417
2200
I/4W

001

8413
2200

F802
R416
ISK

I

R 409
I* 1.8K

-=

PIX IF
PW 400

L101

FiOi
ISA

#110
2 2MEG

RC ONLY

011

2

1111( SW

RTIOI

C418

ocal.

6

2

002

EX07

18 S

CIOIA

2500
TO

Vt01-8
I9C)

TO
J 401-6
(9E)

27 SW

6301.1
1750

C115+

SOpi1750=

R229
3600

E203

I, 0 w. TO +12V

1 C220 (IIC)

T001

CR901

0901

20 R902
100K

R901
100K

/C902
I 033

CR902

C904
3300

,905/
22001

HORIZ OSC:-
='W 900

TO
PwS00-33

& PW600-7

(75)(SE)

i1( 9-11
4:1!121

#2138
(9C)

TO

I

62K

I

-/8

V )R602

41.7A

j--).
TO +135
( 3 E )

I- IT-.,,,il
12

R604
IMES
VERT

HEIGHT 3

0 601
3560 =
C604

-r 27

0903
3577
SYNC

DRIVER

R606

R603
470K

33k
IW

06021 0603
35743561

V

R508

R507
27014

150 C505

0502
3571
SYNC

460
R607

II -vv. 1
0602 120
2700

0605
51' 3616

5V

8606
120
iw

IV

17V
2W36

0201
C209 56 3636
4.711 I 7150

= ®225 +120

33 2W

10KR504

10
I #210 011202 E222

IV +1330
PW600-7 E220 56K

I
I32)a R229

(5E1 100 I R2I4W N% W. u#231 1121 /

( 3E) iS0v 33K 8215 ISK ISK E223
R211/ 4711
22K3, ICItr

R2ta =
0IC2I6

022
C213

c501

206 F 8201

E224IISK

R208

R22*6
330

sw.1268:02

>2

locCO22p31

39;
1

/R609

100

=

400O21.141

1

0603 8621 i
I

47 22
R610 R611 #612

SZ 5611 1 5611

'.0./.

I CA): ; COI:

PW500 -10 .--/- ..--,/,. R620 :610TO 7 R6,5

& R229 ,006 22K 01

( 7 8 )

(I36
C609

TO +12V .4---/ 81 0022

(8C) VERT. PW 600

R905
390K

C903 R904
ISO 330K

R903

3901(
C906

10082

Rws

:2I

330K
C2I8

6

14V

09071
17

*VON
50v 290901

3571

R920 R910
2 711

5ev 0904 0902
357) 3571

1.5v

119.
S loo
j4 7K coos
-1 0039

M45
15

R912
ISK

, R913.

2711

(238
0 TO JI01-4 (9 F

& 1102-4 (9E)

IVY

0606
3574

Is
R60 If
SMEG

R2I3C

1SK

HORIZ. HOLD

R6I6
a 2K
51,

C607

9v
0903
3540

4DH 600

CR601

f5 V R92I

#945
56K

680

3

C913

10

0905
3633

HORIZ
DRIVER

R613
5600

R6I9
6800

a

S.

R9I8
ISO

R227
1 2

133

RS03
1214

560

I

(2*

BRA

C23

-14

TO UHF
15+

ELECTRONIC TECHNICIAN/DEALER is pub-
lished monthly by HARCOURT BRACE JO-
VANOVICH PUBLICATIONS, INC., 1 East First
St., Duluth, Minn. 55802. Subscription rates:
One year $6, two years $10, three years $13,
in the United States and Canada. Other coun-
tries: One year $15, two years $24, three
years $30. Single copies 75¢ in the United
States, and $2 in other countries. Second
class postage paid at Dansville, New York
and at additional mailing offices. Copyright
1972 by HARCOURT BRACE JOVANOVICH
PUBLICATIONS, INC.
POSTMASTER: Send Form 3579 to ELEC-
TRONIC TECHNICIAN/DEALER, HARCOURT
BRACE JOVANOVICH PUBLICATIONS, INC.,
1 East First St., Duluth, Minn. 55802.

NO. ES:
6.1000

2. ALL RESISTANCE VALUES ARE IN OHMS.
3

ALLASINDcCAPACITANCE.ATEv0AUJES LESS
THAN 1.0 ARE IN 0, I.0 AND ABOVE ARE IN 0,

EXCEPT
4. ALL RESISTORS ARE 1/2 WATT, EXCEPT AS INDICATED.
5 * INMATES S% 9* INDICATES 2 %
6. FOR CONTINUED SAFETY, REPLACE THE FOLLOWING 'SHELF TYPE' COMPONENTS WITH

ORIGINAL TYPE OR RCA APPROVED TYPE ONLY
® XXX IDENTIFIES SPECIAL W1REWOUND RESISTORS.
RXXX IDENTIFIES SPECIAL FILM RESISTORS.

cxxx IDENTIFIES SPECIAL CAPACITORS.

SEE PARTS LIST FOR REPLACEMENT PARTS.
7 FOR CONTINUED x -RADIATION PROTECTION, REPLACE PICTURE TUBE AND HIGH

VOLTAGE RECTIFIER WITH ORIGINAL TYPE OR RCA APPROVED TYPE ONLY.

B. VOLTAGES ARE MEASURED TO CHASSIS GROUND WITH A "VOLTOHMYST INO SIGNAL)
AND SHOULD HOLD WITHIN 20% AT RATED SUPPLY VOLTAGE.

CR201

C2I5

5°1

CR203 R224

2200
C2I0 2111

3001.

E227

TO RIOS
2 /343-- TO 101-2. " V101

E 22 WAWA(2F)

R21311
SOK

+.20.v14OLD TO
I PW600-9

42 ( 50 )

C211 +

4701

o(23° 0E229

ItalL 21104

Ire
/ V

3,00114

E2311

0102
3632

R109
56
2w

TO JI01 I

E232111 (9F)
C112 CRIO3

E 233
,) TO 2101-2 01

( F)

(3E)
TO +155V

R V102

PW 200

0

13E)
TO

135y

E 237

E2 6

= CR102

0 V
0103
3654
HORIZ

OUTPuT

RII2 *

10K

(5A)

CRK)4 (IC,
TO

Pw200-E04

T02 t

cj0,4*

13800
CI07

122 5C)
TO E 34

TO
Pw200-E 38 ( )

TO PW200 E33

TO PW200 E32-

HORIZ

YOKE

VERT

TO
133V

47 7W (3F)

TO R107 (2F)

006
Aoi T 18

WIRE vIEW_j_

P101

PIN VIEW

( 3F)

19.7K v 2:"7

NOTE TRANSISTOR BASiNGS FOR ALL EXCEPT,
0101 THRu 0103 - 0504 AND 0905 .

E 8 C

YIN

E B C

C E

0 102 0103

"0 905"

E B C

IC 401

INDEX
NOTCH

C E

0 0

WHITE DOT
ADJACENT
TO EMITTER

0504

HEAT
SINK

C 30
INDEX
karoi
14

11
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PROVIDES YOU WITH A
COMPLETE SERVICE FOR
ALL YOUR TELEVISION
TUNER REQUIREMENTS
AT ONE PRICE.

4111 TUNER 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.

TUNER REPLACEMENT

Replacement Tuner $9.75.

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

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

Specify heater type
Parallel 6.3V
Series 453 mA
Series 600 mA

All shafts have the same length of 12".
Characteristics are:

Memory F'ne 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 Dffice in INDIANAPOLIS,
INDIANA.

TUNER SERVICE CORPORATION
riACTORY-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 938 GORDON ST., S.W., Atlanta, Georgia TEL: 404-758-2232

SOUTH-EAST 1505 CYPRESS ST., Tampa, Florida TEL: 813-253-0324
WEST SARKES TARZIAN, Inc. TUNER SERVICE DIVISION

10654 MAGNOLIA BLVD., North Hollywood, California TEL: 213-769-2720
... for more detliis circle 136 on Reader Serete Card

FEBRUARY 1972, ELECTRONIC TECHNICIAN/DEALER 19



PHILLIP DAHLEN
Editor
1 East First Street
Duluth, Minn. 55802
(218) 727-8511

ALFRED A. MENEGUS
Publisher
757 Third Avenue
New York, N.Y. 10017
(212) 572-4838
(212) 572-4839

TOM GRENEY
Publishing Director
JOSEPH ZAUHAR
Managing Editor
BERNICE GEISERT
Associate Editor
GAYNELLE DAVIDSON
Production Manager
BOB ANDRESEN
Graphic Design
LILLIE PEARSON
Circulation Fulfillment
JOHN KESSLER
Manager, Reader Services

MANAGERS

DEAN GREENER
43 East Ohio Street
Chicago, III. 60611
(312) 467-0670

CHUCK CUMMINGS
Ad Space South/West
613 North O'Connor
Irving, Texas 75060
(214) 253-8678

KEN JORDAN
DONALD D. HOUSTON
1901 West 8th Street
Los Angeles, Calif. 90057
(213) 483-8530

CHARLES S. HARRISON
CY JOBSON
57 Post Street
San Francisco, Calif. 94104
(415) 392-6794

ROBERT UPTON
Tokyo, Japan
C.P.O., Box 1717

ELECTRONIC
TECHNICIAN/DEALER

FEBRUARY 1972  VOLUME 94 NUMBER 2

This month's cover photo, courtesy of Leader Instruments Corp., shows our managing edi-
tor observing circuit conditions in Panasonic's CT -771 portable color -TV set (to be de-
scribed next month) with the aid of Leader's LBO -301 Scope and Leader's LCG-388 Color
Bar Pattern Generator.

3 TEKFAX: Up-to-date schematics for easier servicing.

23 EDITORIAL: Professional Associations.

24 LETTERS: Pertinent comments concerning past issues.

30 NEWS: Events of interest to our industry.

32 READER'S AID: What you need or have for sale.

34 NEW AND NOTEWORTHY: Merchandise of special interest.

FEATURES

41 TEKLAB REPORT
Motorola's Model TU945HS color -TV Set uses Insta-Matic circuitry to simplify the
design of its remote -control system.

45 SERVICING CB TRANSCEIVERS
The first in a series of articles concerned with another profitable segment of the
consumer electronics industry.

50 QUADRALINE FOUR -CHANNEL SOUND
A first-hand report concerning what we observed in the ET/D lab when examining
Motorola's cartridge tape system.

58 GUEST AUTHOR: CASHING IN AT THE MATV SUPER MARKET
Richard Deutsch-vice president of Sales and Marketing, Channel Master, Division of
Avnet, Inc.-offers some "why and how" suggestions for entering the MATV field.

60 TEST INSTRUMENT REPORT
Reviewing specifications for Leader's LS -5 Electronic Switch.

68 COLORFAX: Tips for easier color -TV set repair.

70 TECHNICAL DIGEST: Hints and shortcuts for more effective servicing.

71 DEALER SHOWCASE: These items may increase your sales revenue.

74 NEW PRODUCTS: Instruments and components to make your job easier.

78 TECHNICAL LITERATURE: Informative material that you may need.

79 BOOK REVIEWS: Our appraisal of recent publications.

80 ADVERTISER'S INDEX: Manufacturers concerned about you.

81 READER SERVICE: A source of additional information.

A HARCOURT BRACE JOVANOVICH PUBLICATION ABP ei

HARCOURT BRACE JOVANOVICH PUBLICATIONS: James Milholland, Jr., Chairman; Robert L. Edgell,
President; Lars Fladmark, Senior Vice President; Richard Moeller, Treasurer; John G. Reynolds,
Vice President; Thomas Greney, Vice President; Ezra Pincus, Vice President; Bruce B. Howat, Vice
President; lames Gherna, Vice President.

ELECTRONIC TECHNICIAN/DEALER is published monthly by Harcourt Brace Jovanovich Publications.
Corporate Offices: 757 Third Avenue, New York, New York 10017. Advertising Offices: 43 East
Ohio Street, Chicago, Illinois 60611 and 757 Third Avenue, New York, New York 10017. Editorial,
Accounting, Ad Production and Circulation Offices: 1 East First Street, Duluth, Minnesota 55802.
Subscription rates: One year $6, two years $10, three years $13, in the United States and Canada.
Other countries: one year $15, two years $24, three years $30. Single copies: 75 in the U.S.
and Canada; all other countries $2. Second class postage paid at Dansville, New York 14437.
Copyright (s). 1972 by Harcourt Brace Jovanovich, Inc.

POSTMASTER: Send form 3579 to ELECTRONIC TECHNICIAN/DEALER, P. O. Box 6016, Duluth,
Minnesota 55802.

20 I ELECTRONIC TECHNICIAN/DEALER, FEBRUARY 1972



Another small miracle from
the GE silicone electronics lab.

 Cleans and lubricates better than any other cleanerilube for color
and black -and -white TV tuners.

 Unaffected by humidity.
 Won't let contacts corrode.

 Temperatures from -70°F to +400°F can't hurt it
 Safe for all plastics.

 Driftless.
 Non-flammable.
 The only silicone you can paint and solder

over after normal clean-up.
 Special adapter for tight spots.
 Field-tested and proven by independent TV

service technicians.
 At leading electronics supply stores.

(Distributors: available from GE Electronic
Components warehouses in Clifton, N.J.;
Chicago, Ill.; Owensboro, Ky.; Los
Angeles, Calif.)

Silicone Products Department, Waterford, New York 12188

GENERAL ELECTRIC



Where's the
vottmete?

New Scope Measures
Peak -To -Peak Voltage with
Cali -Brain®

You're looking at it in this solid state
oscilloscope. The new B & K Precision
1465 is a triggered sweep
oscilloscope with CALI-BRAIN -a
built-in feature for measuring
voltages, automatically without
computation in seconds. CALI-BRAIN
will measure peak -to -peak voltage
on waveforms of any complexity- and
at voltage levels from 10mV to 600 V.
Only B & K scopes have CALI-BRAIN
-a real advance in TV test equipment.

Servicing time goes down -
picture quality goes up-when you
use this scope. Now, in one
instrument, you get triggered sweep
to eliminate those waveforms that
won't lock in, a vectorscope for color
TV servicing, 10 MHz response for
high resolution analysis. A unique
sync separator generates special
sweep synchronizing pulses to let you
analyze any portion of the TV
waveform. For economical perfor-
mance, use the B & K Precision 1465.
About the Cali -Brain® System

The CALI-BRAIN system
increases your efficiency because it
lets you measure its peak -to -peak
voltage without changing your test
set-up. Now you can confirm the
manufacturer's service data exactly -
checking out typical waveforms and
peak -to -peak voltage readings at
various test points.
Cali -Brain® in Action

Use CALI-BRAIN when you
want to measure peak -to -peak
voltage of the waveform displayed on
the scope screen. Here's what
happens when the CALI-BRAIN
switch is activated:
A. The horizontal sweep collapses and

the waveform under examination
appears as a straight vertical line.

B. A numerical indicator in the CRT
bezel lights up to show the full
scale voltage (including decimal
point) corresponding to the
Vertical Attenuator setting.

C. A graduated scale on the graticule

B & K Precision Model 1465

'369"
Probe included

overlay is illuminated on either
side of the scope screen. The scale
corresponds to the full scale
voltage indicator in the bezel.

D. The vertical waveform line on the
CRT moves to either side of the
screen, to align itself with the
illuminated scale.
The entire CALI-BRAIN action

1.100 VOLTS NU

1-.4 1111110-1i

is automatic - and takes less than a
second. After you have read waveform
voltage on the scale, you deactivate
CALI-BRAIN system with a single
switch, and the waveform is again
displayed as before. One probe and
one test instrument-lets you
concentrate on trouble shooting, not
the test equipment!

ryam uta 5.001

\I-0 1 I 1 I 4 1

1 2 3 4

To read peak -to -peak voltages utilizing Cali -Brain, note the full scale voltage reading
in the bezel above the screen (fig. 1-.100 volts full scale) (fig. 3-5.00 volts full scale).
Pull out the Cali -Brain knob and you will notice that the 1st waveform in fig. 2. reads
.067 volts P -P and the second waveform in fig. 4. reads 4.95 volts P -P.

See your local distributor or write us for more information Product of
DYNASCAN CORPORATION

1801 W. Belie Plaine Chicago, Illinois 60613
... for more details circle 102 on Reader Service l'ard
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EDITORIAL

Professional Associations

Few profession-
al endeavors
(such as ours)
are so well
suited for the
individualist,
the man who
wants to be
free to work for
himself-free
to set his own
pace, as the
workload permits; free to determine his
own fees, as the market permits; free
to stop and investigate interesting
innovations, as his own work schedule
permits; free to support related
community activities, as his own
business permits. And then there is the
personal challenge of matching one's
wits against defective electronic
circuitry, sometimes making the product
function even better than when new;
and the warm feeling of having a really
satisfied customer, one who knows that
you did a fair and honest job. All this
plus the pleasure of personally selling
a customer a high -quality product that
will make life a little more pleasant for
many years to come.

But if we are able to enjoy such a degree
of independence, why then be saddled
with some trade association. Why throw
away our cherished independence-
particularly if there is nothing to be
gained by such a great personal sacrifice.

But wait, what are these many freedoms
that may be lost?

Will you be told what prices to charge
your customers? No, but the associations
might let you know what others are
charging and how they determined their
rates-maybe you will find that with
your current charges you are cheating
yourself.

Will they tell you what hours you must be
open for business? No, but they might
show you how a slight adjustment in
business hours (if you care to make a

change) will increase your business.

Will they tell you how much insurance
you must carry? No, but they can tell you
how you might reduce your insurance
premiums, and assure you of the
coverage that you only think you now
have.

Will they tell you who you must hire,
and what you must pay in salaries? No,
but they will help you get the best
qualified service from those that you do
hire, with minimum turnover. (Did you
know that the federal government is
willing to subsidize the salaries of
veterans trained by qualified electronic
technicians and service dealers?)

Will they tell you what brands you must
sell or service, or that you must not sell
or service? No, but they will tell you
what manufacturers will help you make
your job easier and what manufacturers
produce products that have unreasonable
maintenance problems.

By joining an association, you do not
lose your independence, you are helped
in maintaining your independent
business. Far too many electronic
technicians and service dealers are
forced out of business each year because
of the financial pressures that result
from unsound business practices.

The associations, made up of
independent businessmen, such as you,
are formed for mutual support. These
associations work to protect you from
unreasonable government interference,
unreasonable consumer demands,
unreasonable manufacturer requirements,
and unreasonable competition from
dishonest businessmen.

These associations all function in a
democratic manner. If you don't feel that
they represent you, then join them and
let your thoughts be heard! If you don't
like their current direction, then get
together with others that think as you
and exert an influence to get things
changed. Don't simply sit back in your
shop and cry to us. Show up at these

meetings and make your thoughts known.
Try to make it to the joint convention
in New Orleans this coming August.

Despite a downturn in many segments of
our economy, the consumer electronics
industry had a very good year in 1971,
and business will be even better in 1972.
The American people have the money to
be entertained-if for nothing else-and
well -maintained consumer electronic
products provide much of this
ertertainment.

Al( that one must do to maintain a
financially healthy business is to run it
in an effective, professional manner. And
ELECTRONIC TECHNICIAN/DEALER is

dedicated to the job of assisting you
in that manner. We are a professional
publication concerned about you and
your professional associations. Although
many letters have been received
supporting our current editorial position,
few have even approached the extreme
position indicated by the following
recent letter:

"From time to time you have published
a letter from some irate reader who
would want you to conform to the format
of the various diddle and dab electronic
pubqcations. I read them also. I also read
your editorials (as an example, the
December one). I used to be a diddle this
and dab that hobbyist. But that seems to
be in the past, thanks to ET/D. If you
charge any part of your editorial policy,
or format, to suit these piddlers, first
I'll shoot you, then I'll draw and quarter
you, and then to add insult to injury, I'll
cancel my subscription. You keep aiming
at the professional, and the rest of us
will either catch up or fall by the way."
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LETTERS

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

Proud to be a CET
I found Mr. Joseph Dianella's letter

(November 1971 ET/D) interesting
and deserving of a few comments. As
a CET with the registration number
"South Vietnam Number 1," I look up-
on my certificate as the ultimate con-
clusion to many years of independent
and government study-a considerable
amount of money spent and one of
the most comprehensive tests I have
ever taken. It was a dilly!!! That cer-
tificate is my most prized possession,
and I think other CET's feel the same
way.

1 will go even further in stating that
most CET's feel that electronics is an
art and a labor of love. To be quite
frank with you, I do not want a man
to be associated with my art who does
not understand its fundamentals, be-
cause 1 have learned that one cannot
be truly competent as a "parts
changer" or a "symptoms mechanic."
I base this on many generations of re-
pairmen that I have trained during my
service in the Army. We have a high
turnover rate you know!

During my off duty time I service
TV sets and radios as well as other
electronic devices, and I feel that I
am letting my customers down if I
cannot explain to them the whys and
wherefores behind their problems.
Public relations, as you know, are a
large part of a business. Confidence in
the technician brings its rewards, one
of them being financial.

In the same issue the Editor brings
up the difference between trade asso-
ciations and unions. We need trade as-
sociations to represent those individu-
als who on their own recognized merit
can be called technicians. Also, we
need a uniform method of identifying
individuals who can fit this descrip-
tion. We must initiate plans and pro-
cedures to eliminate those who are not
competent to hold this title-through
laws and licensing in the various
states. No one person can do this.
There is strength in numbers. I per-
sonally welcome constructive licensing
as another step in the recognition of
my craft and abilities.

I do not feel that the electronics in-
dustry is in need of new blood, rather
it is in need of new technicians. If a
man does not want to accept the chal-
lenge, to burn the midnight oil, to
make the effort-let him go else-

where!! It would be as much folly to
let a weakly motivated individual ser-
vice your potentially dangerous TV set
as it would be to send your children to
a doctor with a second grade educa-
tion.

How about unions? You say people
are leaving the field. Who are they?
The good or the bad? If they are bad
-well, who cares? But, if they are
good, why do they leave? Even a labor
of love should get a return. I can say
without any hesitation that men in my
classification make twice as much as
the average TV repairman. The gov-
ernment recognizes our abilities. Not
so the private TV repairman. It would
appear to me that the average shop
owner makes a good buck. Why
shouldn't the people he employs also
benefit? A union could do this. The
effective managers could give decent
remuneration. The bad managers
would either become competent or
go out of business! Managers should
welcome constructive unions too.
Why? Unions are responsible to
management for providing a properly
trained technician at an identifiable
skill level, i.e., apprentice, journey-
man, etc. A proper union is an asset
to all concerned.

I find it hard to believe that people
like Mr. Crow, Mr. Glass or Mr.
Moch need the "bundle of loot" from
the dues. Rather, these are highly mo-
tivated, professional people who are
upgrading a profession that has many
critics and few stalwarts. I do not
know any of these gentlemen person-
ally, but I would wager that many of
the expenses generated are covered
out of their own pockets-to our col-
lective shame.

I will close by quoting the wording
used on the CET certificate. "Be it
known by those present that
has successfully completed the techni-
cal tests and requirements entitling
him to be universally recognized for
his competence, ability and knowledge
as a Certified Electronic Technician, a
journeyman of the trade." These
words are a statement of present fact,
even more important a future chal-
lenge.

SFC RONALD BROMWICH, CET

Technician Continues Battle
Things have really been bubbling in

this area due to my actions and letters.
With various newspaper clippings of

the TV repair exposes and judgments
handed down from licensed states on
dealers and technicians across the na-
tion, I arranged an interview with the
local newspaper editor and tried to sell
WSEC's certification program. I felt
that both the shops and consumers

could benefit from this program in lieu
of a legislative licensing bill. The edi-
tor was ultimately swayed and im-
pressed.

I convinced the local working tech-
nicians to attend the local association
meeting in order to express and utilize
their right to vote on and improve the
industry locally. We voted through a
measure of public advertising to pro-
mote respect and support for the local
association, along with a dues in-
crease, which would double those of
shop owner/dealers and triple techni-
cians' dues. We technicians have also
designed and ordered bumper stickers
and truck decals.

Now I must say that these proposals
were met with stern opposition from
the older shop owners, who comprise
what has been the industry in this area
for the last 10 to 15 years.

This utilization of our democratic
freedom of majority rule gave hint
that the old apple cart was being mod-
ernized and updated. Also being
proved was that through unity and re-
ciprocal support the industry could
improve itself.

Needless to say this campaign
would also air a few wounds which
the local industry suffers that some
would rather ignore, or hope that
NEA, NATESA, NARDA, the state
association, low wages, softspoken un-
derachieving technicians, manufactur-
ers or distributors might supply a cure
or remedy for.

In other words, "what the consumer
doesn't know can't hurt us," while
"what the consumer does know can
hurt us!"

So if some shy, soft spoken under-
achieving technician tries to improve
conditions against their wishes, just
fire him in the hopes that he leaves
the area and any supporters of his get
the message at the same time. This
happened to me!

I definitely feel that this is not a
case of faltering due to fear of airing
dirty linen in public, but rather that
too many just don't want to remove
the dirty linen for cleaning or possi-
ble replacement!

I lost my job due to hollering too
loud to too many. What really spurred
this is when outsiders began to listen
and I began to act.

My employer states that it was due
to the lack of work-yet three days
earlier he stated to a newspaper editor
that there were not enough shops in
the area and that his shop had more
than enough work-that they were
even behind in their workload.

So you can draw your own conclu-
sions as to this situation. Also con-
clude how often, in how many areas,
this situation is repeated? Then try to

continued on page 26
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Spots trouble fast-
tells where it is

This Master Chro-Bar/Signalyst is the most advanced
color -bar generator ever developed by RCA
Consider these features:
 Output at RF, IF, and Video on all
patterns for TV servicing. The Video
output is adjustable up to 2 volts across
75 ohms for use in CCTV, CATV, and
MATV
 RCA's exclusive "Superpulse" pat-
tern for simplified gray scale tracking
adjustment, testing for picture smear,
and troubleshooting by signal tracing
and signal injection.
 RCA's exclusive color -bar marker
identifies the third, sixth, and ninth
color bars...aids in AFPC alignment
and setting the tint control in over -
scanned sets.

 Pushbuttons provide color bars,
dots, lines, crosshatch, and blank
(white, no noise) raster patterns with
provision for selecting three or ten
horizontal and/or vertical lines with
middle of pattern electrically centered.
 75 -ohm or 300 -ohm variable level
RF, IF, and Video output with or -
video sync. polarity.
 Stability ... 75°F ± 70°F; 120 -volts
AC ± 30 -volts AC.
 IC circuitry throughout ... provides
excellent pattern stability. No counter
alignment controls to adjust.
The price? Only $179.00!* And that
includes a full 12 -month warranty on

... for more details circle 129 on Read' Service Card

parts and labor ...complete replace-
ment parts availability.
For immediate delivery and full infor-
mation on the WR-515A Master
Chro-Bar Generator, see your RCA
Distributor or write RCA Test Equip-
ment Headquarters, Harrison, N.J.
07029.
*Optional Distributor Resale Price

RimElectronic
Components
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LETTERS ...
continued from page 24

conclude why the national industry
lacks young, bright, competent and
interested technicians? Conclude why
the average age of a technician is 50
plus. Conclude why unskilled ill -
trained technicians continue to fill
such vacancies. And most important,
why the general public is disrespectful,
confused, irate and suspicious.

I thank you for your past support,
and now in search of that old job se-
curity, I will be forced to leave the
local industry or perpetuate the ac-
ceptance of low wages, ill respect,
lack of future advancements and se-
curity, etc., to continue in a trade in
which 10 years of my life is sunk!

(another letter)
It was the desire of a few here that

I would be forced to leave the area.
But with the aid of my fellow -working
technicians and a sympathetic and in-
terested shop owner or two, I bor-
rowed enough equipment to do two
picture tube and chassis repair jobs
at home and picked up $100.00 clear
profit.

And after an excellent interview of
me and editorial by the local TV news
broadcaster, I had a job the next Mon-
day morning.

I do plan to continue to "moon-
light" to supplement my income. This
area is swamped with part timers, etc.,
due to the AEC nuclear plant here.

Yes, go ahead and print my pre-
vious letter with address. You might
add that I am not looking for a change
of scenery, but for a future for myself
and family.

As for local support, I am and have
received support and aid from: all
working technicians (11); the presi-
dent of our local association; two or
three of the 10 shop owners in our
area; John Kenney, president of the
Washington State Electronics Council;
(plus too many other names for us to
include with his letter.)

ANTHONY CIZERLE, CES/CET
RICHLAND, WASH.

We were extremely pleased to see
that Tony's complaints were also pub-
lished in the November 1971 issue of
TSA SERVICE NEWS, Seattle, Wash.
There reference was also made to the
fact that a more detailed version of
Tony's first letter was being printed
in the November issue of ELECTRONIC
TECHNICIAN/DEALER. It was also good

/.411/fgrimsF'

SAVE
WITH OUR
CHEMICAL

SIGNAL TRACER
Time is money. And nothing eats up time like trou-
blesome intermittents.

There is a way to fight back, though. With a faster
kind of test equipment that comes in a can: SUPER
FROST AID. After the set 'cooks' and the problem
appears, hunt it down in minutes with SUPER FROST
AID's unbeatable (-55°F) cooling power. Even on
the most crowded printed circuit, SUPER FROST
AID's lack of liquid residue lets you check compo-
nent -by -component with pinpoint applications.
And its long-lasting-saves you more by using less!

Next intermittent you run across, cure the prob-
lem faster with a chemical signal tracer. SUPER
FROST AID (catalog "1500)-one of the best-selling
chemical tools from
CHEMTRONICS INC.
1260 RALPH AVE., BROOKLYN, N.Y.11236
TEL. (212) 629-1300 Our business is improving yours.

... for more details circle 106 on Reader Service Caro

to learn that despite some published
bitter comments concerning service
dealers in general, that there were still
some service dealers in his own town
that supported him-even with a new
job.

It is our opinion that qualified elec-
tronic technicians most certainly do de-
serve a comfortable salary, and we have
printed many letters supporting this
position. However, we must also real-
ize that in an area where there are a
great many "moon lighters," the out-
side competition tends to drive the
service charges down to a point where
both the full-time electronic technician
and the service dealer is hurting.

In the Decenber 1971 issue of TSA
SERVICE NEWS, Mrs. Mildred Huss
wrote: "1 watched and listened to the
performance that you put on in Spo-
kane for the entire group of WSEC
members and after reading your arti-
cle in TSA SERVICE NEWS, I have just
the solution to your dilemma . . . why
don't you open your own shop?

. . Wear the shoe so you will
know what you are talking about. . . .

Open up a shop. Show us shop owners
a thing or two about running a busi-
ness."

Supports Industry Licensing
I n reply to your editorial in the No-

vember issue of ET/D, I would like to
express my feelings toward licensing
here in New York. I am an electronic
TV technician, living in Huntington
Township on Long Island. I feel that
Suffolk County or New York State
should pass a licensing law. The only
thing that I don't think they should do
is require shops to have all the latest
test equipment and a complete file of
schematics. This requirement will only
hurt the guy starting out. I must ex-
plain why I am for licensing.

With a population of about 200,000
people, the Huntington Township
phone book lists at least 80 shops. The
only trouble is that only about 10 of
these shops are what I would call hon-
est and competent. What makes teach-
ers, where I worked last year, call me
to fix their TV sets, when they know
that they will pay more?

Let me give you just one example
why. A few weeks ago my neighbor
bought an RCA color -TV set from her
sister. Her sister told her that a local
shop had installed a horizontal trans-
former late last August, and the set
only lasted a few weeks before it
broke down again. So, she bought a
new Motorola. My neighbor asked me
to give her an estimate, since the local
shop had told her that it would cost
about $70 to fix again.

continued on page 28
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ADVERTISEMENT

Universal tap simplifies MATVdesign

Until now, MATV system design
has been somewhat complex. You had
to calculate losses in decibels and
specify a fixed tap -off isolation value
at each receiver location.

The new Jerrold OMNI-TAPs have
changed all this. OMNI-TAPs are uni-
versal. That is, any OMNI-TAP can be
used anywhere in any MATV system.
The secret is adjustable isolation,
which you can vary simply by turning
a screwdriver after the system has been
installed.

Aside from simplifying system
design, OMNI-TAPs also reduce your
inventory problems. Since OMNI-TAPs
can be varied continuously over a 12
to 25 dB range, one type of OMNI-
TAP replaces three types of conven-
tional tap -offs.

Figure 1, for example, shows a
typical 8 story apartment house, older
school or hotel, with eight TV outlets
per floor. OMNI-TAPs are used for
every TV outlet. Because tap insertion
loss is very low (average about 0.6 dB
per tap at VHF), isolation is adjust.
able, and Jerrold CAC -6 cable loss is
minimal, (3.2 dB/100' at VHF), your
system calculations are greatly simpli-
fied. Just use a Jerrold Gibralter 3550
amplifier, fed by a Paralog Plus an-
tenna. A new motel or school would
be similar, except that trunklines
would be run horizontally.

If your particular system is smaller,
reduce the number of trunklines and
tapoffs, but nothing else. The 3550 is
economical enough even for small
systems. If the system is bigger, add
trunklines and tap -offs, but nothing
else. The 3550 can easily handle up to
100 OMNI-TAPs. (For systems over
100 tap -offs, use the 3661 or 3880.)

Choose the antenna as you would
an ordinary home TV antenna, except
that it usually pays to choose the next
larger model. If signals are weak,
simply add a Powermate preamplifier.

Figure 1 is a VHF -only system. But
adding UHF channels is no problem.
Simply use a VU -FINDER PLUS an-
tenna instead of the PARALOG PLUS,
and a 4400 82 channel amplifier in
place of the 3550. No other changes
are required because the OMNI-TAPs,
the splitters and the cable can handle
.UHF frequencies with no difficulty.

by Bert Wolf
Manager Jerrold DSD/ECSD Division

PARALOG PLUS
ANTENNA

3550
GIBRALTAR
AMPLIFIER

1596A
SPLITTER

1597
SPLITTER

FIGURE 1

X X XX X X X X

Adjusting
Omni -Tap Isolation

Once the system is installed, you
have to make sure it works properly.
In many cases, no adjustments will be
necessary. The OMNI-TAPs will work
fine in the system just as you receive
them.

In large systems, however, you will
have to adjust the OMNI-TAPs so that
they provide more isolation near the
Head End amplifier than they do at
the ends of the trunklines.

There are two ways to adjust
OMNI-TAP isolation:

1. With a Field Strength Meter,
such as the Jerrold 747. You should
have a Field Strength Meter for
MATV work anyhow, and this Is
the easiest way to adjust OMNITAP
isolation.

Start by turning all of the
OMNI-TAPs fully clockwise, for

... for more details circle 119 on Reader Service Card
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maximum attenuation. Then, go to
a tap in the middle of the trunkline
and make sure you can read at least
1000 microvolts of picture carrier
signal on the highest channel the
system carries. If the reading is less
than 1000 microvolts, turn the
OMNI-TAP counterclockwise until
you get 1000 microvolts. Repeat
for each tap until you get to the
end of the line.

2. With an Ohmmeter. Connect the
Ohmmeter between the arm of the
OMNI-TAP potentiometer and the
center conductor of the tap output.
Set the first four OMN1-TAPS in
each trunkline (nearest the Head
End) to 700 ohms. Set the next
two OMNI-TAPs in each trunkline
to 500 ohms. Then, reduce each
tap -off in the line by 100 ohms
until you get to the end of the line.

For help in laying out a system or
solving specific system problems,
contact Jerrold via your local Jerrold
distributor.

Or, for more information on MATV
systems, write Jerrold Electronics,
P.O. Box A, Philadelphia, Pa.

1972, ELECTRONIC TECHNICIAN/DEALER 127



LETTERS ...
continued from page 26

If you're not
using IM

"Functional
Universal

Transistors, the
odds are 800 -toll

you're
lime and money!

We boiled over 40,000 transistors
down to a universal product line just
under 50, an 800 -to -1 reduction. This
"Functional Fifty" lets you satisfy
99% of your functional requirements,
faster and easier. It cuts down the
time -eating task of searching for ex-
act replacements, locating special
sources, then waiting for delivery.

You'll save more money too, by get-
ting IR's 20% -off -net -pricing on a 10 -
piece purchase, instead of the 10%
offered by other brands. And, you're
assured of premium quality, because

99

all IR transistors are conservatively
rated to give reliable performance
with extra margins of safety.

To make your job even simpler,we're
giving away a Transistor Applications
Slide -Rule that lets you quickly pick the
right transistor for your application.
GET YOUR FREE IR SLIDE-RULE,plus

our current "Semiconductor Cross Re-
ference and Transistor Data Book",
by redeeming the coupon below at
your nearest IR distributor. Switch to
the "Functional Fifty" and make the
odds work in your favor.

REDEEMABLE
FOR ONE

IR TRANSISTOR
APPLICATION
SLIDE -RULE
(Value SI 001

inn ono 1!)700

a .4- JCL IL 4:1 X.

TRANSISTOR

APPLICATION

SLIDE 1

RULE  

V)f)
1

-1  ,. \, if /1V) ,

AND FREE

114111"!),

CROSS REFERENCE

1 ,O,
IR SEMICONDUCTOR 71OL

AND TRANSISTOR

(Value $1 00) ...i
DATA BOOK

I NTE Ft NATI CONAL- RECTIFIER
Semiconductor Div.: 233 Kansas St., El Segundo, California 90245 (2 3) 678-6281
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When I looked at the set, I could
not believe my eyes. It looked like the
technician had soldered with a match
and some pipe solder. I also noticed
that none of the transformers in the
TV set had been replaced. What he
did do was replace a terminal strip
and the focus rectifier tube socket.

The solder on the tube socket was
such a glob that it was almost short-
ing the heater of the tube. As for the
terminal strip, the solder had broken
off and was shorting a high -voltage
wire to the ground lug. He had used
a low -voltage strip, and the high volt-
age was leaking to ground through the
No -Arc that he had coated the strip
with. The No -Arc was, more than like-
ly, the only reason that it lasted to the
end of the 30 day warranty that he
gave her.

This is just one example of incom-
petence. When a technician can't even
solder correctly, he should not be mis-
leading the public by calling himself
a technician. Even a screw left inside
the TV set could cause the owner to
throw out a $600 investment.

I think technicians in New York
who run an honest and competent
shop won't mind taking a test or hav-
ing controls. At least it will get rid of
the bums who like collecting 1972
Lincolns by using methods that make
the customer's set self-destruct after
the shop's warranty runs out, and then
does the same thing all over again
when the customer brings it back. If I
wanted to be such a serviceman, I
would have. But I don't want to be
one.

I would be much happier if I could
trust all the other 70 shops in Hunt-
ington, even though I could use the
extra money to pay off my Chevelle.

JAY GOLDEN

Disagrees with Earlier Letter
When I have a medical problem

I look for an MD
When I want life insurance informa-

tion
I look for a CLU

When I have an accounting problem
I look for a CPA

When I have a TV problem
I look for a CET

A letter in the . . . issue by the one-
man shop TV serviceman with . . .

years experience, age about 38, prob-
ably tells much more than he wants
credit for. He says that he never went
to school to learn TV servicing. Nei -

continued on page 77
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For complete
Information -
MAIL THIS
COUPON TODAY!

Do you have
ONE SOURCE
of SUPPLY
for any TOWER
or accessory
you might need?
Do you have one source of supply for any tower or accessory you
might need? ROHN manufactures a complete line of towers
of every style and type for every need .. . Home, Commercial or
Industrial. A complete line of accessories is also available for every
type tower or antenna installation.

Almost a Quarter -Century of experience and ROHN developed
mass production techniques with the latest electronic equipment
means the highest quality product at the lowest possible price. Hot
Dip Galvanizing of all towers and accessories gives long life and
attractiveness to its products.

Here's what this means to you ...
II ONE SOURCE OF SUPPLY-

Hundreds of items from one dependable source.

II CUSTOMER SATISFACTION
 FAST DELIVERY

See your Distributor or write:
E

ROH NP.O. BOX 2000 1 PEORIA, ILL. 61601

Please send your catalog:
DIVISION OF Cam'

Name

Co. Name

Address

City

State

L

MANUFACTURING

... for more details circle 131 on Reader Service Card
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NEWS OF THE INDUSTRY

Great Interest Develops
Concerning the CET Exam

Ron Crow, executive director of the ISCET, recently
wrote us concerning our coverage of the CET program. He
said, "I can't tell you how pleased I am with the response
your magazine has generated. I have been swamped with
inquiries and so has Ed Schon, as 1 understand it."

And yet, we have received other correspondence indicat-
ing that some of our readers are still afraid to take this
examination. They feel well qualified behind a soldering
iron, but not behind a pen-afraid of having to put their
knowledge on paper.

It is our contention that any good electronic technician
can pass this examination. For some this may require a
little extra reading during a few evenings, but the ability
is there.

Since the fear of the unknown is always greater than
the fear of the known, and since we know you wouldn't
even be reading this publication unless you had an electron-
ics background, this month we will begin publishing ques-
tions similar to CET test questions. Each monthly set of
five questions represents one of the 12 sections that make
up the CET exam-eight of these sections covering basic
electronics common to many electronic fields, and four
sections covering consumer electronics. These questions do
not cover all areas of any subject. However, if you do well
with each section, you should have little trouble with the
CET exam.

If you have trouble with any one section, you will prob-
ably need to do some studying in that subject area. Many
good text books are available for this purpose.

Section One
Basic Mathematics

1. A 0.01/4f capacitor has what impedance at 5kHz?
2. What is the frequency of a sine wave that requires 2As

to complete a cycle?
3. If a circuit connected to a 1.5v battery conducts 3ma of

current, what is the equivalent load?
4. What is the resulting impedance when an ac generator

drives a 611 resistor in series with an inductor having
an 811 impedance?

5. A red -red -red color coded resistor (lacking a tolerance
color code) measures 250011. Is this resistance in tol-
erance?

Explanations
1 11. Since Xc =

2.wfc 6.28 (5 X 103Hz) (0.01
= 3.18 x 10311 = 3180f1.

1 12. Since T = 1 then f =T
2 X 10-6 sec

1.5v3. Since R = = 50012'I 3 X 10-3a
4. Since the voltage across an inductor is

90° out of phase with the voltage across
a series resistor,

X 10-6f)

= 0.5MHz.

= R2 = \4811)2 + (612)2= 64+ 3611
= V1171 TO = 10f1.

5. Since a red -red -red resistor is 220011 ±20%, the resist-
ance can be 220011 ± 44011 or from 176011 to 264011
A 250011 resistor would therefore be within tolerance.

Detailed Code of Ethics Proposed
For Electronics Service Industry

W. S. (Bob) Harrison, director of.Consumer Affairs for
the Virginia Electronics Association, has proposed a univer-
sal code of ethics. In presenting his proposal, Bob said:

"Chairman Charles Couch has expended considerable
exemplary effort in behalf of the promotion of voluntary
self -regulation within the profession. If you have not re-
ceived Mr. Couch's mailings, the September 1971 issue of
ELECTRONIC TECHNICIAN/DEALER magazine partially out-
lines his goals, including his request for the formation and
adoption of a universal code of ethics and/or other accept-
able means of self -policing.

"Although NATESA's executive director, Frank Moch,
has graciously offered the concise NATESA Code of Eth-
ics, it is easily discernible that this-as well as the majority
of "codes" from other trade associations around the coun-
try-is grossly inadequate for the present industry needs.

"Naturally, we do not wish to become so entangled in a
proliferation of rules and regulations that we cannot profit-
ably engage in our profession. Also, however, we most cer-
tainly do not wish-and, indeed, must scrupulously guard
against-so-called 'equitable regulations' which may be de-
signed by pseudo -protectors of 'consumers' welfare' and
foisted upon us by status -seekers, headline -hunting politi-
cians and/or the sensationalist -oriented portions of the
news media. If we are to impress upon the public, con-
sumer advocates, politicians and governmental agencies our
truly intense desire to promote and provide competence,
honesty and integrity-as well as a desire for effective self-
policing-we must submit to a meaningful set of rules
which are both definitive and enforceable and, consequent-
ly, capable of eliciting respect and trust from all segments.

"This proposal is a compilation of personal studies and
opinions plus the results of research into various existing
association codes (i.e., NATESA, VEA, FESA, CSEA,
TESA-St. Louis, etc.). There is no intent, however, that
this should be embraced immediately 'as is.' Some tenets
are obviously too verbose while others should receive addi-
tional amplification. This is submitted with the hope that
each of you will give this your serious study and considera-
tion and, in the case of association leaders, will further
distribute copies to your membership and will solicit and
submit suggestions for specific additions, deletions and/or
corrections. From the melting pot of many minds, we may
hope to formulate a sane and tolerable, but truly effective,
universal code of ethics for the electronics service industry.

"It is suggested that the comments and/or suggestions of
yourself and/or the group you represent be forwarded so
as to be received no later than April 1, 1972. At that time,
all submitted suggestions and/or counter -proposals will be
tabulated and resubmitted to this group and/or to all ma-
jor electronic trade associations for possible acceptance at
forthcoming annual or legal policy -making meetings.

"Please forward your comments to myself (W. S. Harri-
son, 5770 Chesapeake Blvd., Norfolk, Va. 23513) and/or
to chairman Charles Couch, Jr., P.O. Box 536, Gainesville,
Fla. 32601."

Television Service Industry
Proposed ()isle of Ethics

1. Maintain a Professional Business Status
1A1 Maintain all necessary business licenses and permits and promptly payall legitimate and legal fees and debts.

li 1 Maintain or show intent to maintain consistent business hours at an
established business address in a bona -fide business location.

ICI Maintain all records required by law and any invoices, receipts or any
other information necessary to insure proper and adtquate fulfillment of all
guarantees.
2. Employ Qualified Technical Personnel

I Al Send to the home, only competent persons of sober and honest charac-
ter.

) Each slum or home service shall be performed only by persons qualified
by study and/or training to competently render any feasible repair and perform
technical procedures required on the unit, section 4,r circuit being serviced.

11'1 No novice or apprentice shall be passed off as a bona -fide technician.
Any work performed by an apprentice shall he under the supervision and re-
sponsibility of a duly qualified technician.

(1)1 A technician must have at least three years of practical experience in

30 I ELECTRONIC TECHNICIAN/DEALER, FEBRUARY 1972



the servicing of electronic equipment or at least two years experience as an ap-
prentice technician or at least one year of experience as an apprentice Phi,
satisfactory culnpletium of an approved technical study course or 11588 a test Ill
qualification approved by the industry or law.

11:1 Bach service dealer that is not a qualified electronics teelmiciun st
employ at leant one qualified technician, who shall supervise all technical work
performed.
3. Use Approved. Safe and Professional Procedures and Equipment

1A) I lave available at all times. sufficient and accurate testing and servicing
equipment and tools to assure a thorough and safe diagnosis or repair.

B1 PONWM or maintain access to adequate service data, it available. for
all units normally accepted for service.

(('I Participate frequently in available training and/or retraining seminars
and/or other adequate means of service and repair training to keep all tech-
nicians apprised of new circuits and technology, intsiern servicing proecdures
and equipment and aware of any general potential hazards to the public and
to gain knowledge of corrective and preventive safety procedures as the need
arises.

1)1 Use only methods and prot.edures which are or 1111 be recognized and
approved by the industry as being standard, adequate safe and pr.,fessional ill
workmanship. All repairs and/or installations shall conform at leant to mini -
11 llllll safety and tire prevention codes. Inspect for and repair or advise till' cus-
tomer of the need to repair any abnormal and/or potentially hazardous condi-
tion detected during servicing. conducting all repairs 81111 services to assure, as

di as possible, the complete safety to the consumer in the continued use of
the item.
4. Inuit Specific and Valid Guarantees1A) Guarantees and warranties should be in writing and shall be sisvitii
ill clearly stating what and how much of parts and/or labor are covered for
what period of time, and shall clearly designate if another company or agency
is responsible for any portions of any written or implied warranty. If the war-
ranty is in ally way conditional, the terms and conditions and any additional
costs which may be involved in the fulfillment of the warranty or any portion
thereof shall be clearly itemized.

13) Warranties on replacement parts installed shall be honored to the con-
sumer at least to the extent of that i88111.81 by the manufacturer and/or supplier
of the part. All labor, installations and other technical services performed shall
be guaranteed to be of professional quality and any and all failures or detects
vaulted by faulty workmanship shall he redone at no cost to the customer fur
the involved or affected parts or labor.

1(!) All necessary or required provisions will be made by the service firm
to insure that its warrant y or contracted obligations will be fulfilled under ally
logically conceivable condition.
5. Assure Protection of Customer's Property

Carry adequate insurance coverage and/or prove mural and financial ability
to assume full liability for the protection of rust 's property while being
serviced. stored or transported by the service company.
S. Render Prompt and Proficient Service

(A Provide service as promptly during normal business Miura as existing
conditions permit. Schedule legitimate "re -calls, in -warranty avid contract
quests ill the none prompt order and for the same efficient and courteous treat
ment as other service requests.

1B1 Inform the customer promptly when ally extensive or undue delay is
encountered or anticipated in the completion of repairs for any remain. Prompt-
ly advise the eindomer when delaying obstacles have been overcome and when
the repaired unit will be available for pick-up or delivery.
7. Render Conscientious Nome Services as Promised

(Al Be prepared to complete in the 110111C. all Possible and practical repairs
involving normally stocked tubes, fuses and other generally replaceable items
on units normally serviced in the home if in -home servicing is advertised, offered
or implied.

(B1 If in -home repairs are not normally made on certain brands or types
of units hi the category requested, clearly inform the cast 'r of such pro-
visions prior to obligating the customer to a service fee or trip charge of ally
kind.

4'1 Properly describe the services offered for any quoted fee. If the quoted
or advertised fee for any type of home service is for services less than those
generally included and hereafter described as a "service call." clear and ade-
quate explanation should be provided as to what services are included in the
quoted price and what normally anticipated services are not.

(I)) Obtain prior authorization from the customer for ally charges to 1

made for ally services which are not included in the quoted or advertised
vice fee.

(E) If repairs cannot be feasibly completed in the home, estimate charge,.
811,1 any additional repair costs should be fully explained upon request. In all
eases where any service or other fees were advertised or quoted. the customer
shall lie clearly notified in advance if additional fees will be required for ally
services.
8. Perform Only Necessary Repairs and Provide Estimates When Requested

(AI Whenever possible and practical and when requested, provide estimate,
of repair costs for units to be repaired in the shop. Estimates should be as nearly
COITINI 88 possible, and the customer should be promptly informed ill all cases
where the cost of an acceptable repair will exceed the estimated range.

I B) When additional costs excess of the quoted estimates are deemed
necessary for proper repairs, the customer may be allowed to refuse all repairs
ill lieu of the applicable charges for home services, technical analysis and/or
estimate charges.
8. Install Best Quality Replacement Parts Available

(A I Install only such parts as are necessary to restore proper and safe °ti-
tration.

(HI Use only parts of a quality and performance rating at least equal to
the original components, when available and practical.

(('I Leave with or return to the customer, when requested, all parts re-
placed (except where impractical or dangerous).
10. Adequately Define All Quoted Home Services and Charges

(A) Trip Charge; This shall refer to the fee charged for travel to tile cus-
tomer's flume by a qualified service person, including a vehicle and necessary
equipment.

IBI Inspection Fee; This shall refer to the fee charged by a technician or
other qualified servicing person to observe and analyze tile performative of th,

to be serviced, and to provide a preliminary estimate of probable repair
costs.

IC) Basic Repair Lee; This shall mean the fee charged to perform minor
adjustiiie=ind repairs when repairs can he accomplished by the replacement
of readily accessible, normally stocked tubes or other general replavement plug-
in drviets, providing repairs can he completed within 15 min. ..r other elearb
specified oeritsi without having to dismantle or remove any panel, chassis or mob -
chassis: and without the need to use a soldering iron, vitt...deals. special tools
or intricate, bulky or costly testing equipment.

1 Charge: Any reference to "serviee charge." "servire call."
"home service charge" or 'limner connotation shall be ler
slash to include the total fee charged for all of the services listed as "trip."
"inspect' ," and "basic repair" in the preceding paragraphs. A I service
call shall include travel to the home (within tiortnal, defined service b1/1111
darkest by a qualified technician and/or other C lllll petent and adequately
equipped servicing person: observation, inspection and analysis of C01111)011VIll
and circuit performance and/or unit operation; minor repair of unit when ac-
complished within 30 nth), or other specified peried in the home by the replace
molt of a readily accessible tube, fuse or other easily insertable plug-in device
when such device is a part of normal vehicle inventory.

(El Addition al Charges: Charges in excess of the basic repair fee or home
service c airmly he made for additional time required 1111 the jOb ill excess
of the allotted or prescribed period: difficult or 111111101111 access to parts: iwces-
sity to remove (dimwit( or to remove or dismantle sub -chassis or a...m.11161bn: cir-
cuit trarmg required to lts.ate a defective component; replacement of any part
or repair. of any items which requires soldering or special fastening: the noelf..r

cheinwals, special tools, or specialized testing or servicing equipment:
tionally required trips for special parts not normally aftwked. special men
18111111111181t or material, the return of a unit taken to the shop for ninth
any additional trip required for reasons lint the fault 14 the servicing t.....0.,.
or person or for abnormal servicing nroblenim such as intermittent defects or
thermal breakdowns. Additional charges shall also be applicable for services per-forms' 1111 additional sets, components or eirenits while on the 85111e call.
(`barges MAY be made for the replacement of defective in -warranty new or re-
plaeement parts if the failure of the part or parts Was doe to the matinfacturer
or other defects not the fault of the servicer, and if payment to the servicer for
the full costs of handling, procuring and replacing the guaranteed part is not
included in the manufacturer's or supplier's warranty

continued on page 66

ELECTRONICS

ALL THE LATEST
GENUINE REPLACEMENT
BEL FUSES

NEVER TRUST A STRANGER!
Reduce call back: by using Exact Replacement
Bel Fuses from GC Electronics

WHEN YOU THINK BEL FUSE
THINK GC

AND W-
5 each if 7 NEW Bel Fuses in handy, portable
CAR ORGANIZER/SECRETARY ....
t NO EXTRA COST!

o. 17-902

GC
ELECTRONICS

ee your distributor today!

Not

GC ELECTRONICS
DIV SION OF HYDROMETALS, INC. /Mk
RCICKFORD, ILLINOIS 61101 U.S.A.11Pilkir

. for more details circle 113 on Reader Service Card
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PROFESSIONAL COLOR TV
SERVICE EQUIPMENT

ECONO JIG
Color Test Jig

, .,re

$49"Net Complete with less tube

all components and cables.
 Durable metal cabinet.
 Professional equipment

for rapid servicing.

ADAPT-ALLS
Yoke Convergence Adaptors

115;444*
r*".

 To service all sets
with any test jig.

41b:  FREE: Write for cross-" r reference listing
thousands of sets.

TRANSVERTERS
Service Solid State TV

$1995
 On any make test jig with

simple plug-in Transverter.

MOLEX CUSTOM
CABLE KIT

Make all combinations
of Molex Cables

CR-596 contains: .12,-Tte.c-74.

 Assortment of
Molex Plugs
and sockets.

 18 wires,
contacts
attached. 411 Extractor / 4
tool.

TELEMATIC e -CORP.
2245 PITK IN AVE., BKLYN., N.Y..11207

READERS' AID
Space contributed to help serve the
personal needs of you, our readers.

For Sale

53 years-believe it or not. An am-
ateur in 1918, and engaged in service
work since about 1927. Now at 72 I
think I should hang up my test leads
and call it quits. 1 have a fully
equipped shop and will dispose of all
of the test equipment. Equipment
runs from old-timers to the most mod-
ern color and solid-state test equip-
ment, as well as a filing cabinet full of
Photo -facts and a complete set of
ET/D service diagrams from No. 59,
July 1957, right through to the latest.
It's all for sale. In case anyone is in-
terested, I will be pleased to send com-
plete listing. I'm kind of sorry to hang
up on it-but it is just about time.

CARL G. SCHAUM
47-24 Robinson Street
Flushing, N.Y. 11355

Tekfax Needed

I need the following Tekfax-July
and November, 1961; April, May, Au-
gust and October, 1962; February,
1963; February, March, August, No-
vember and December, 1964; January,
April, May and September, 1965; Feb-
ruary, March, April, June, July, Au-
gust, September, October and Novem-
ber, 1966; January through August
1967; and July, 1969. Please write fee
desired.

S. R. STANTON
4624 N. Marving St.
Philadelphia, Pa. 19140

Information Needed

I am trying to locate a company
known as the Superior Instrument Co.,
whose former address was -2435
White Plains Road, New York, N.Y.
Recent mail addressed to the New
York address was returned to me as
unknown. Can anyone help me?

WILMER SMITH
615 Perkiomen Avenue
Lansdale, Pa. 19446

I repair, if and when possible, old
radios from the early 1930's and
earlier. It is not always easy to obtain
schematics or information necessary
to repair them. Right now I have a
Lyric Radio No. 20194, at least that's
the only number I could find anywhere
on it. The manufacturer was The All

American Mohawk Corp. and the ra-
dio came out around 1930 or there-
abouts. It is in fine shape except for
the power transformer, and I would
appreciate and pay for any informa-
tion regarding this radio.

RAYMOND ISADORE
6100 W. Burnham Street, Apt. 23
West Allis, Wis. 53219.

Schematic Needed

I'm in dire need of a schematic for
a Simpson Model 479 TV -FM signal
generator or a Simpson Model 480
genescope. Simpson indicates that the
prints are no longer available. I will
gladly pay the cost of having a copy
sent to me.

DICK BERGERON
Box 311
10 Maplelawn Dr.
Essex, Vt. 05451

Tubes Needed

I'm in need of the following tubes-
1H5GT, 1A7, 1N5, 3Q5. Also, I
would like a Ballast tube for a GE J62
radio, BL42D. Thank you.

HENRY HOLGERSON
5 Green Street
New Berlin, N.Y. 13411

I'm trying to repair several old ra-
dios and I am in need of the follow-
ing tubes-WD-11, DL -7, 01A and
C299. Also, I could use a horn -type
speaker and any other items for pre-
1930 radios.

WILFORD WILKES
Box 43
Brisbin, Pa. 16620

Wanted

I am trying to locate an ARC Mod-
el 601 battery operated radio receiver
made by the ARC Radio Corp. of
Brooklyn in 1947. It must be complete
and in good restorable condition.

DAVID MURPHY
Box 105
Prattsville, N.Y. 12468

Information Requested

Does anyone have information on a
possible solid-state circuit to eliminate
the A, B (and C?) battery pack pow-
ering a Jefferson Travis Marine receiv-
er using a IA7GT, 2-1N5GT, 1H5GT
and 3Q5GT?

F. JACK JACKSON
4201/2 No. Cedar St.
Traverse City, Mich. 49684...... for more details circle 133 on Reader Service Card
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Sliding Door

Swinging Door

Same Price
Or lo Ford vans have so many Let-
ter ideas that nake vans easier
to dri%e, to service, lc use.

Nov4 iou
ver-ic nal
swincing
doors or,
at the
same
p -ice a new
g icirg sice door *cr cargo -an-
d i-g in c-ariped a leys and De-
s d3 load rg clocks Three sepa-
rate trac-cs, at top bct:om and
center, g ye bridce-like suppert
fp-splid, s-nocth oia-hand poem -
t tight seal

Shorter outside, easier to 331k.
oCprnparei to other makes vita
sir lar Icads pace, Econoiines
ha -v3 significant y less overall
encth fcr be -ter Taieuverability
n c ty-del vet./ op3-ations.

have a clpi:e of can-
armmr

iLINTER
2. GUIDE

SLIDE

EaSj, oLt-Von: servicing. Routine
service points are

ght at t-Erd under
:cnvenien outside
rood: water, oil,
battery, wiper

motor, vo tage reg-
Cator, aid many

others.

Stror g, Twin- /-3eam Independent
=-ont Suspension- Foic's exclu-
3 ve :esicr smooths the going for
ooth load anc
dr c

forged steel
I-beam
axles prcvida strength and dura-
bi ity: wii3 rieel stance means
stabili y in cross winds

Wider at to3 for built-ins. Body
sides are more veil cal, wider
apart at icp -hen other vans. Buil--
r unrs f t better.

Sales leader
for -1 sheight wars.

Biggest payload E-300 series of-
fers 4,285-b psyload capacity-
biggest of any yen.

Engine clear kmard. In Ford's
olaar-deck d3 -
sign, engine is
'onward-all the
way out d'
cargo area_
Cver 81/2 It.
clear flcor
behind driver's
seat...overf0 ft
in theSuperVa-r.

(t)

OLD
1N -RUDER -

DESIGN

F070
[CLEAR DEC,

DEEIGN

FORD
ECONOLINE

VANS

... for more details circle 112 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.

DIGITAL MULTIMETER 701
Has 31/2 digit capacity with
up to 0.1% accuracy

The new IM -102 digital multimeter, with 31/2 digits
and rated lab -calibrated accuracy to 0.1%v dc is
said to measure 5 ac voltage ranges from 100µ,v to
500v, 5 dc voltage ranges from 100ktv to 500v, 10 ac
or dc current ranges from 100na to 2a and
6 resistance ranges from 0.1f1 to 20M. Resolution is
100p,v on the 200mv range, lv on 1000v. There
reportedly is no need to change probes or switch the
meter for changes in dc polarity. The IM -102
switches automatically with an illuminated display
indicating plus or minus. Input impedance is
approximately 1000M on the 2v range (10i1 on higher
ranges). Overload protection is built-in on all ranges
and an overrange condition is shown by a panel
light. The decimal point is automatically placed with
range selection. A unique feature of the instrument
is that it can be calibrated by the kit builder at
home, using the preassembled dc calibrator
furnished. This method is designed to permit 0.2% dc
voltage accuracy. If the buyer requires tighter
tolerances, the unit can be calibrated 0.1 % with lab
equipment. The circuitry is enclosed in a rugged
aluminum cabinet with die-cast front panel and
detachable three wire line cord (no batteries needed).
Price per kit $299.95. Heath Co.

FOR MORE NEW PRODUCTS SEE PAGE 71
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OSCILLOSCOPE 700

Has front panel vectorscope
capability

The Model 1440, a 5 -in. dc-to-10MHz
recurrent -sweep scope, features
sync -separator circuits in the TV -H
and TV -V positions and a dc amplifier
for measurement of ac and dc
components. It has front -panel
vectorscope capability, is all solid-state
(except for the CRT), comes complete
with a combination 10 -to -1 and
direct probe, has the low -profile case
design, an outside dimension of 9 in. by
10 in. by 17 in., and is portable with a
shipping weight of only 27 lb. The unit
operates on 117v ac, 50 or 60Hz.
Net price $299.95. Dynascan Corp.

FUNCTION GENERATOR 702
Covers frequency range
from 0.002Hz to 3MHz

The Model 5100A function generator
incorporates a new symmetry
control to allow the pulse repetition
rate to be set independently of the
pulse width. It also provides an
independently adjustable triangle
slope. The unit reportedly covers a
frequency range from 0.002Hz to
3MHz and produces sine, square,
triangle, ramp, pulse and sawtooth
waveforms as well as an auxiliary 5v
p -p square wave. In addition a
unique wave shaping network
minimizes sine -wave impurities
normally found in conventional
function generators. Maximum output
of the Model 5100A is 20v p -p,
amplitude is controlled by a three-
position attenuator and vernier to
permit operation down to 0.5mv p -p.
All waveforms may be positioned
around Ov, ±5v, with the dc OFFSET
control. An external control voltage
of -15mv to -15v can be used
to provide a 1:1000 frequency range
sweep. Krohn -Hite Corp.

For more information on Blonder -Tongue circle 103 on Reader Service Ca



P
R

O
D

U
C

T
 S

E
LE

C
T

IO
N

 G
U

ID
E

T
Y

P
E

S
T

O
C

K
N

O
.

N
A

M
E

ul
0

ui E
r O

a 0
a

a 0
rt

c
u

11
)

es
).

f
n ; W

im
-

re m

C
C W

O6
0 

F2

A
z w

J
Z 0

2 I
L

2 
z 5 u. .
J 2 u.
.

45
51

A
B

 -
30

46
40

H
O

R
IZ

O
N

46
41

S
K

Y
LI

N
E

R

48
06

12
33

V
A

M
P

 T
 -

lc

A
B

LE
 -

U
2

47
02

A
M

E
R

IC
A

N
75

47
03

45
52

2

45
45

45
53

A
M

E
R

IC
A

N
in

n

C
R

O
S

S
C

O
U

N
T

R
Y

SU
B

V
A

L
&

V
O

Y
A

G
E

n

46
11

S
P

A
N

N
E

R

LO
W

 -
N

O
IS

E
 A

M
P

LI
F

IE
R

 D
E

S
C

R
IP

T
IO

N
(P

ow
er

 S
up

pl
y 

In
cl

ud
ed

 W
ith

 A
ll 

M
od

el
s.

)
LI

S
T

P
R

IC
E

A
M

P
LI

F
IE

R
C

IR
C

U
IT

S

1-
H

.B
. V

H
F

A
C

T
IV

E
A

M
P

LI
F

Y
IN

G
T

R
A

N
S

IS
T

O
R

S

T
Y

P
IC

A
L

N
O

IS
E

F
IG

U
R

E
 (

dB
)

G
A

IN
(d

B
)

A
M

P
.

IN
P

U
T

(O
H

M
S

)

A
M

P
.

O
U

T
P

U
T

S
(O

H
M

S
)

B
ro

ad
ba

nd
 a

m
pl

ifi
ca

tio
n 

sy
st

em
 in

cl
ud

es
 p

re
-

$7
6.

60
am

pl
ifi

er
 a

nd
 s

ep
ar

at
e 

in
do

or
 a

m
pl

ifi
er

. F
or

 v
er

y
w

ea
k 

to
 w

ea
k 

si
gn

al
 a

re
as

. 7
5 

-o
hm

 d
ow

nl
ea

d.
S

in
gl

e 
ou

tp
ut

 c
an

 s
up

pl
y 

m
or

e 
th

an
 8

 T
V

 s
et

s.

1-
L.

B
. V

H
F

in
 m

as
t u

ni
t.

1-
IC

E
I c

irc
ui

t
in

 in
do

or
 u

ni
t.

3
4.

6
30

30
0

75

O
ur

 b
es

t s
el

lin
g 

hi
gh

 p
er

fo
rm

an
ce

 m
as

t -
m

ou
nt

ed
$4

6.
10

am
pl

ifi
er

. F
or

 v
er

y 
w

ea
k 

to
 m

ed
iu

m
 s

ig
na

l a
re

as
.

1-
L.

B
. V

H
F

1-
H

.B
. V

H
F

2
4.

6
16

30
0

30
0

30
0 

-o
hm

 d
ow

nl
ea

d,
 tw

o 
30

0 
-o

hm
 o

ut
pu

ts
 fo

r 
tw

o
T

V
 s

et
s.

$4
9.

30
1-

L.
B

. V
H

F
2

4.
6

16
30

0
75

Y
ou

r 
be

st
 b

uy
 fo

r 
lig

ht
ni

ng
 p

ro
ne

 a
re

as
. 7

5 
-o

hm
do

w
nl

ea
d.

 s
in

gl
e 

75
 -

oh
m

 o
ut

pu
t.

1-
H

.B
. V

H
F

U
ns

ur
pa

ss
ed

 B
lo

nd
er

 -
T

on
gu

e 
qu

al
ity

 a
nd

 e
co

n-
$2

8.
30

om
y 

to
o!

 T
un

ab
le

 F
M

 tr
ap

 m
ak

es
 it

 a
 fa

vo
rit

e
fo

r 
el

im
in

at
in

g 
in

te
rf

er
in

g 
F

M
 s

ig
na

ls
, 3

00
 o

hm
do

w
nl

ea
d,

 tw
o 

30
0 

-o
hm

 o
ut

pu
ts

 fo
r 

tw
o 

T
V

 s
et

s.

1-
IC

E
F

 c
irc

ui
t

1
6.

5
16

30
0

30
0

P
op

ul
ar

 h
ig

h 
pe

rf
or

m
an

ce
 h

om
e 

am
pl

ifi
er

. F
ul

l
$5

2.
40

U
H

F
 r

an
ge

 fo
r 

ve
ry

 w
ea

k 
to

 m
ed

iu
m

 s
ig

na
l a

re
as

.
1

2
8.

6
12

30
0

30
0

30
0 

-o
hm

 d
ow

n 
le

ad
. S

in
gl

e 
30

0 
-o

hm
 o

ut
pu

t.

A
m

pl
ify

 U
H

F
 a

nd
 p

as
s 

V
H

F
. F

or
 v

er
y 

w
ea

k 
to

$5
4.

95
m

ed
iu

m
 s

ig
na

l a
re

as
. 7

5 
-o

hm
 d

ow
nl

ea
d.

 B
an

d
se

pa
ra

to
r 

in
cl

ud
ed

. P
ro

vi
de

s 
in

di
vi

du
al

 3
00

 -
oh

m

2
6.

5
14

30
0

75

U
H

F
 a

nd
 V

H
F

 o
ut

pu
ts

.

2
6.

5
14

30
0

30
0

A
m

pl
ify

 U
H

F
 a

nd
 p

as
s 

V
H

F
. F

or
 v

er
y 

w
ea

k 
to

$5
2.

50
m

ed
iu

m
 s

ig
na

l a
re

as
. 3

00
 -

oh
m

 d
ow

nl
ea

d.
 S

in
gl

e
30

0 
-o

hm
 U

H
F

/V
H

F
 o

ut
pu

t.

$5
6.

60
1-

L.
B

. V
H

F
4

4.
6V

15
30

0
30

0
H

ig
h 

pe
rf

or
m

an
ce

 a
ll 

-c
ha

nn
el

 a
m

pl
ifi

er
. A

cc
ep

ts
si

ng
le

 c
om

bi
ne

d 
30

0 
-o

hm
 U

H
F

/V
H

F
 in

pu
t. 

30
0-

nh
m

 d
ow

nl
ea

d 
S

in
gl

e 
30

0 
-o

hm
 lI

F
IF

JV
H

F
 o

ut
pu

t.

1-
H

.B
. V

H
F

1 
-U

H
F

7.
0U

U
ltr

a 
hi

gh
 p

er
fo

rm
an

ce
 a

ll 
-c

ha
nn

el
 a

m
pl

ifi
er

 fo
r

$6
2.

90
1-

L.
B

. V
H

F
4

4.
6V

16
30

0
75

lig
ht

ni
ng

 p
ro

ne
 a

re
as

. A
cc

ep
ts

 s
in

gl
e 

co
m

bi
ne

d
30

0 
-o

hm
 U

H
F

/V
H

F
 in

pu
t. 

75
 -

oh
m

 d
ow

nl
ea

d.
 B

an
d

se
pa

ra
to

r 
su

pp
lie

d.
 P

ro
vi

de
s 

In
di

vi
du

al
 3

00
 o

hm

1-
H

.B
. V

H
F

1 
-U

H
F

7.
0U

U
H

F
 a

nd
 V

H
F

 o
ut

pu
ts

.

U
ltr

a 
hi

gh
 p

er
fo

rm
an

ce
 a

ll 
-c

ha
nn

el
 a

m
pl

ifi
er

 fo
r

$6
2.

90
lig

ht
ni

ng
 p

ro
ne

 a
re

as
. S

ep
ar

at
e 

U
H

F
 a

nd
 V

H
F

 In
-

pu
ts

. 7
5 

-o
hm

 d
ow

nl
ea

d.
 B

an
d 

se
pa

ra
to

r 
su

pp
lie

d.

1-
L.

B
. V

H
F

1-
H

.B
. V

H
F

1 
-U

H
F

4
4.

6V
7.

0U
15

1 
-V

H
F

 3
00

1 
-U

H
F

 3
00

75

P
ro

vi
de

s 
in

di
vi

du
al

 3
00

 -
oh

m
 U

H
F

 a
nd

 V
H

F
 o

ut
pu

ts
.

H
ig

h 
pe

rf
or

m
an

ce
 a

ll 
-c

ha
nn

el
 a

m
pl

ifi
er

. S
ep

ar
at

e
$6

1.
70

U
H

F
 a

nd
 V

H
F

 in
pu

ts
. 8

00
 -

oh
m

 d
ow

nl
ea

d,
 s

an
d

se
pa

ra
to

r 
su

pp
lie

d.
 P

ro
vi

de
s 

in
di

vi
du

al
 3

00
 -

oh
m

1-
L.

B
. V

H
F

1-
H

.D
. V

H
F

1 
-U

H
F

4
4.

6V
7.

0U
15

1 
-V

H
F

 3
00

1 
-U

H
F

 3
00

30
0

U
H

F
 a

nd
 V

H
F

 o
ut

pu
ts

.

$3
4.

95
1-

U
/V

1
4.

6V
10

30
0

30
0

E
co

no
m

y 
an

d 
qu

al
ity

 in
 a

n 
al

l -
ch

an
ne

l a
m

pl
ifi

er
!

S
in

gl
e 

in
pu

t, 
30

0 
-o

hm
 d

ow
nl

ea
d.

 S
in

gl
e 

30
0 

-o
hm

ou
tp

ut
.

7.
5U

P
.S

.
O

U
T

P
U

T
(O

H
M

S
)

75

C
O

N
N

E
C

T
IO

N
 S

C
H

E
M

A
T

IC

(2
) 

30
0

V
H

F
V

H
F

V
.V

.
T

.V
.

30
4

(:

30
0

!,

75

30
0

17 V
H

F

30
0

1_
30

0

V
ol

f

vm
al

p-
j:

-s
ay

 -
riF

I.F
.

(2
) 

30
0

O
30

0
(:

"I
F

V
H

F
T

.V
.

fe
) 

:)
30

0
t.

30
/3

:1
B

O
O

la
m

'
v

F
M

 T
R

A
P

-W
S

 IM
P

30
0

U
N

I
u
u
r

Lj
:7

-3
0.

u 
ff

id
97

75
r,

(3
14

.
(1

7
vi

e
M

ir
 V

II
I'

B
A

N
D

 S
E

P
A

R
A

T
O

R
 S

U
P

P
LI

E
D

30
0

11
11

11
1L

30
0

D
-

15
6-

r
U

H
T

 V
H

F

:T
15

61
13

6
U

H
F

V
H

F
-C

rl
a

1:
3 

30
01

.7 u,,

B
 A

N
D

 S
E

P
A

R
A

T
O

R
 S

U
P

P
LI

E
D

75
F

I<
M

4,
11

1"
"T

=
w

C
yZ

'

D
M

 S
E

P
A

R
A

T
O

R
 S

U
P

P
LI

E
D

30
0

30
0

`7
1:

' 4
10

13
71

:E
V

H
F

v,
q7

T
iz

zm
i

V
N

F
T

B
 A

N
D

 S
E

P
A

R
A

T
O

R
 S

U
P

P
LI

E
D

30
0

(s
 fL

e)
30

0
(;

L,
U
H
F
 
V
H
F

U
/V

B
lo

nd
er

 -
T

on
gu

e 
m

as
t -

m
ou

nt
ed

 a
m

pl
ifi

er
s 

ar
e 

pa
te

nt
ed

 u
nd

er
 th

e 
fo

llo
w

in
g 

U
.S

. p
at

en
ts

: 3
,0

16
,5

10
 3

,4
13

,5
63



V
A

M
P

 T
-1 c

A
B

LE
 -U

2

0,9/
A

N
N

M
A

S
T

-M
O

U
N

T
E

D
A

M
P

LIF
IC

A
T

IO
N

S
Y

S
T

E
M

S
/),

B
LO

N
D

E
R

-T
O

N
G

U
E

C
om

plete range of
H

IG
H

 P
E

R
F

O
R

M
A

N
C

E
pream

plifiers to m
eet A

LL
environm

ental conditions!
T

E
M

P
E

R
A

T
U

R
E

 C
O

M
P

E
N

S
A

T
E

D
 F

O
R

 A
LL-W

E
A

T
H

E
R

 R
E

LIA
B

ILIT
Y

.

B
A

C
K

M
A

T
C

H
E

D
 F

O
R

 C
LE

A
R

E
R

 C
O

LO
R

 P
IC

T
U

R
E

S
.

P
A

T
E

N
T

E
D

 IC
E

F
 C

IR
C

U
IT

 F
O

R
 W

ID
E

 D
Y

N
A

M
IC

 R
A

N
G

E
.

U
LT

R
A

 LO
W

 N
O

IS
E

 F
IG

U
R

E
 P

R
O

V
ID

E
S

 C
R

IS
P

, S
N

O
W

 F
R

E
E

 P
IC

T
U

R
E

S
.

IM
P

R
O

V
E

D
 F

O
U

R
-W

A
Y

 LIG
H

T
N

IN
G

 A
N

D
 S

U
R

G
E

 P
R

O
T

E
C

T
IO

N
.

A
LL S

O
LID

 S
T

A
T

E
 T

R
O

U
B

LE
 -F

R
E

E
 C

IR
C

U
IT

R
Y

.

 P
E

R
F

O
R

M
A

N
C

E
 E

N
G

IN
E

E
R

E
D

 F
O

R
 R

E
LIA

B
ILIT

Y
, S

T
A

B
ILIT

Y
, A

N
D

E
A

S
E

 O
F

 S
E

R
V

IC
E

.

 M
U

LT
I -R

A
N

G
E

 M
O

D
E

LS
 F

O
R

 U
H

F
, V

H
F

, A
N

D
 U

/V
 A

P
P

LIC
A

T
IO

N
S

.

 Q
U

IC
K

 A
N

D
 E

A
S

Y
 IN

S
T

A
LLA

T
IO

N
.

M
A

D
E

 IN
 U

S
A

S
U

B
U

R
B

A
N

It
I

A
gra

V
O

Y
A

G
E

R

P
R

O
D

U
C

T
 S

E
LE

C
T

IO
N

 G
U

ID
E

T
H

E
 IM

P
O

R
T

A
N

C
E

O
F

 T
H

E
 N

O
IS

E
F

IG
U

R
E

S
P

E
C

IF
IC

A
T

IO
N

by I. S. B
londer

N
O

M
O

G
R

A
P

H

N
O

IS
E

 F
IG

U
R

E
 (N

.F
)

S
IG

N
A

L LE
V

E
L

S
IG

N
A

L T
O

 N
O

IS
E

 R
A

T
IO

75 ohm
s, 6nic banclm

dth T
A

S
O

)
db

) for 4m
c bandw

idth

B
ab

11 V
+

6 db

4d0

2 db

O
db

30
50

70
100

200
300

500 700 1000

T
Y

P
IC

A
L B

 T
N

O
IS

E
 F

IG
U

R
E

F
O

R
 U

H
P

F
O

R
 V

H
F

M
IC

R
O

V
O

LT
S

/ 75 ohm
s

-30
-26

-23
-20

-14
-10

-6
-3

0
aw

ay

A
N

T
E

N
N

A
 IN

P
U

T
 S

IG
N

A
L

T
H

E
 C

A
S

E
 F

O
R

 S
P

LIT
by B

. H
. T

ongue
Ideally, an

individual pream
plifier should be used

for each w
eak channel in a particular area. H

ow
ever, in

areas w
here there arc several w

eak channels, it is often
im

practical (expensive) to use separate pream
plifiers.

O
ne solution to

this problem
is the broadband pre-

am
plifier. B

roadband pream
plifiers are tuned for a w

ide
band of frequencies and can thus am

plify all T
V

 chan-
nels (often both U

H
F

 and V
H

F
). H

ow
ever, there are

problem
s w

ith broadband am
plifier design.

F
irst, the

am
plifier m

ust be able to tolerate strong local channels
and be sensitive enough for w

eak distant channels.
S

econd, and perhaps m
ore im

portant, the am
plifier

m
ust be able to keep the different channels from

 in-
terfering w

ith one another. A
 com

m
on type of interfer-

ence betw
een channels is harm

onic distortion caused
by the second and third order harm

onics of low
 band

T
V

 and F
M

 channels interfering w
ith high band chan-

nels. T
he result is a variety of patterns on a T

V
 screen.

all of w
hich degrade the picture quality.

1110 cpilt-hanci pream
plifier Ica oom

prO
m

iC
0 botw

oon
expensive individual pream

plifiers and the m
ore inter-

ference -prone broadband am
plifiers. S

plit -band pream
-

plifiers are divided Into separate am
plifier sections, pro-

viding separate am
plifiers for each band of T

V
 chan-

nels; low
 band V

H
F

, high band V
H

F
, and U

H
F

. T
his

design provides the econom
y of a single pream

plifier
for all channels and solves som

e problem
s of broad-

band am
plifier design. B

ecause the channel bands are
split betw

een different am
plifier sections, the am

plifier
as a w

hole can tolerate higher input signal levels than
a broadband am

plifier and still m
aintain its sensitivity

to w
eak channels. S

plit -band design m
inim

izes the pos-
sibility of harm

onic distortion interference. H
igh, low

,
and U

H
F

 band channels are am
plified in separate sec-

tions, each passing less than one octave of frequency
bandw

idths. S
eparate am

plifiers for each band also al-
low

 each am
plifier to be optim

ized for the highest dy-
nam

ic range (the best tradeoff betw
een signal-to-noise

ratio, gain, and signal input capability).

W
hat's the m

ost im
portant "spec" for a pream

plifier?
M

any people w
ould say gain! W

hile gain is an im
portant

consideration in any am
plifier,

it
is

not of prim
e im

-
portance for a m

ast -m
ounted T

V
 am

plifier (pream
pli-

fier). P
ream

plifiers are used in areas w
here som

e or all
of the T

V
 channels are w

eak and need to be strength-
ened before being applied to the T

V
 set. H

ow
ever, since

the signals are w
eak, they are susceptible to deteriora-

tion due to "noise" generated in equipm
ent betw

een
the T

V
 antenna and the set. T

he ratio betw
een the

actual signal level and the noise level (signal-to-noise
ratio) affects the quality of the T

V
 picture; the greater

the ratio, the better the picture. T
hat's w

hy the "noise
figure" of a pream

plifier is its m
ost im

portant specifi-
cation. A

 unit's noise figure is the am
ount of noise it

generates above the m
inim

um
 theoretical noise

in a
75 -ohm

 system
 (-59 dB

m
V

).

B
londer -T

ongue engineers design
all

pream
plifiers

for the absolute m
inim

um
 noise figure possible, con-

sistent w
ith the num

ber of channels the unit
is de-

signed to am
plify. A

ll transistors are selected to pro-
vide the optim

um
 noise figure w

ithout sacrificing gain
or input capability.

If
you're m

athem
atically inclined,

the form
ula below

 w
ill show

 you how
 the noise figure of

a tw
o stage am

plifier is arrived at:

F
T

otal
F

l +
F

2 -1
F

,10t3I
N

oise figure
C

l
F

1
- N

oise figure of 1st stage

F
2

- N
oise figure of 2nd stage

G
1

-
G

ain of 1st stage

F
1

can be considered as the noise figure of the first
of tw

o transistors or tw
o am

plifiers, or a pream
p in

front of a T
V

 set.
Y

our pream
p has m

ore effect upon m
inim

um
 snow

(noise) in a T
V

 picture than any other com
ponent in

a T
V

 system
.
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if you specialize service an of these makes ...

Sears
SYLVANIA

EMIT

MOTOROLA Admiral
Magnavox

we can ma e your servicing jo aster an. easier!

/A\vh:( COLORLYTIC SERVICENTERS
If you specialize in servicing sets of any of the
eight leading color TV manufacturers, AVX
COLORLYTIC SERVICENTERS can make your
servicing job easier, save you valuable time, and
enable you to make more money.
For each of the eight leading color TV set manu-
facturers we have a AVX COLORLYTIC SERVI-
CENTER containing an assortment of aluminum
electrolytic capacitors (twist -prong, tubulars and
plug -ins) for every color TV chassis produced by
that manufacturer from 1965 up to and including
1971. The AVX replacement capacitors have been
selected and recommended by the staff of the
Howard W. Sam's Company.

With the AVX COLORLYTIC SERVICENTER the
exact replacement part you need is always right
at hand. No special orders and no wait for your
distributor to get the part in, and no makeshift re-
placement. Each Servicenter is supplied with a
cross-re'erence guide wnich lists every chassis
number for a given manufacturer, by year, by
manufacturers part number, and the Sam's rec-
ommended AVX replacement. The cross reference
also contains a numeric& listing of the manufac-
turers part number and the Sam's recommended
AVX replacement.

AVX COLORLYTIC SERVICENTERS are housed in handy steel cabinets w th eight pull-out
plastic drawers. The cabinets are FREE with each maiufacturers assortrr ent you buy . .

and we've put a special money saving price on each Servicenter. The AVX Colorlytic
Servicenters are available from your local AVX Distributor and extended payment plans
are available at no additional charge. Details on Each of the COLORLYTIC SERVI-
CENTERS are as follows:

Mfg. Contents
Contents
List Price Your Cost

Admiral 71 pieces 31 items $181.10 $ 90.55
G.E. 65 pieces 35 items 199.75 99.88

Magnavox 140 pieces 61 items 316.75 158.38

Motorola 131 pieces 66 items 267.30 133.65
RCA 114 pieces 63 items 324.50 162.25
Sears 174 pieces 90 items 481.55 240.78
Sylvania 80 pieces 45 items 212.65 106.33
Zenith 99 pieces 3 items 249.65 124.83

IMEIMMIOS
Send in the attached postcard for your FREE copy of the cross-reference guide for the
COLORLYTIC SERVICENTER of interest to you.

ARP Division /
/ mynx Aerovox-

AEROVOX CORPORATION, NEW BEDFORD, MASSACHUSETTS 02741
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The time machine
Zenith Instant Parts Program

Time is money. And when TV repair work
moves out fast, time saved is happy
customers, too.

That's why Zenith brings you the time
machine-Zenith Instant Parts program.
We call it ZIP.

ZIP puts the 100 most -used Zenith quality
exact replacement parts at your fingertips.
The parts are catalogued in a specially -
designed, compact rack. You can see,
instantly, which parts you need, and which
parts need reordering.

As part of the program, Zenith studies
parts turnover by computer. The list of 100

most -used parts is revised every
six months. Any part no longer
on the list can be returned for full
credit, reducing inventory risks.

So put a time machine n your shop. Let
ZIP help solve your parts availablity
problem. Ask your Zenith
distributor for details.

At Zenith, the quality goes in before
the name goes on:

ir4P
Zenith Instant Parts Program
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TEKLAB REPORT

Motorola's Model TU945HS
Color -TV Set

Part II

by Joseph Zauhar

Insta-Matic Color -TV tuning has simplified the

remote control system. The transmitter has only two

push buttons --one turns the TV set ON or OFF and

changes the volume level, the other changes channels

 In an earlier Teklab report (July
1971, page 39), we reviewed the de-
sign of a simplified color -TV tuning
system employing preset controls-
eliminating many of the most often
used customer Controls-INTENSITY,
HUE, BRIGHTNESS, CONTRAST and
FINE TUNING. These preset controls
were adjusted at the factory and
were combined with automatic color
circuits. That preset system has now
been incorporated in a remote con-
trol unit; and the resulting circuit
simplifications make remote control
available to people who could not
previously afford this luxury.

Remote Control Transmitter
With preset controls employed in

the color -TV set, only two push but-
tons are needed on the sonic, hand -
operated, remote -control transmit-
ter. By depressing a button, the
spring loaded hammer strikes the
end of a mechanically resonant rod.
The rod acts as a transducer, con-
verting mechanical energy vibrations
within the rod to acoustical energy.

One transducer emits a 41.5kHz
sound, which activates the remote
receiver channel change circuits.
The other, larger transducer emits
38.5kHz sound, which activates the
remote receiver ON/OFF and VOL-
UME step circuits.

The remote control transmitter is a compact
unit, with two push buttons --one turns the TV
set ON or OFF and changes the volime level,
while the other changes channels.

After being struck, each transduc-
er is dampened by the hammer as
the push button is released, and only
a short burst of acoustical energy is
generally emitted for each hammer
blow.

Power Supply and YA
Remote -Control Panel

A separate transformer supplies
power to the YA remote -control
panel as shown in the schematic-

plus filament voltage to the picture
tube at a reduced level when the TV
receiver is OFF. The transformer is
physically located in the rear of the

next to the VA Vertical De-
flection Panel. Most of the remote -
control receiver circuitry is located
on a separate plug-in panel (YA).

CHANNEL -CHANGE Function

When the remote -control -trans-
mitter, CHANNEL -CHANGE button is
pressed, a 41.5kHz acoustical sig-
nal is transmitted. The remote re-
ceiver microphone then receives this
signal and couples it to the three -
transistor preamplifier (Q1, Q2 and
Q3). Direct -coupled common emit-
ter circuits are used and the sensitiv-
ity of the preamplifier is determined
by a 10K variable control (R10)
between the collector of transistor
Q3 and ground. The preamplifier
output is capacitance coupled to the
CHANNEL -CHANGE, ON/OFF, VOL-
UME, and lamp -level circuits.

The 41.5kHz signal from the pre-
amplifier circuit is capacitance
coupled by capacitor C12 (56pf) to
the CHANNEL -CHANGE tuned circuit
(coil T2, capacitor C13). This high
Q frequency selective circuit is
tuned to select only the 41.5kHz
signal. Relay winding (RE1) is the
collector load for the channel -
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Volume Steppe- 1C1 On/Off Relay RE2

Ch nnel Channel
Change L2 Change Relay

Volume LI RE1

Sensitivity Control

Mike Input

M3ss. if the remote cortrol receiver circuitry is located on a separate YA plug-in panel.

Side view of Motorola's colora chassis TS938 with the remote receiver removed.

change pulse -detector transistor
Q4. With the proper signal applied,
conduction of this transistor is
through the relay winding, closing
its contacts and applying ac line
voltage to the channel -change mo-
tor.

When the motor armature rotates,
it is drawn into the motor housing,
activating the MUTE switch. The
mute circuit blanks the picture tube
and mutes the audio during channel -
change operation.

Current from transistor 04-the
channel -change pulse detector-
flows through emitter resistor R41,
which is common to both the CHAN-
NEL -CHANGE and ON/OFF detectors,
developing a less positive voltage.
This voltage is applied to the emit-
ter of transistor 05, biasing it OFF
to ensure the operation of only one
function at a time.

The MUTE switch applies a posi-
tive voltage through divider resistors
R44 and R46 to terminal 17TA of
the integrated circuit color demodu-
lator, and the picture tube is blanked
during channel change.

Diode D3 is also forward biased,
muting the sound. It is connected to
the high side of the VOLUME control
and in series with a 10011 resistor
(R48) to ground. The VOLUME con-
trol is shunted to ground, muting the
audio by the low forward resistance
of D3 and R48.

Channel change can also be ac-
complished manually by depressing
the POWER TUNE push-button switch
located on the front panel of the TV
set.

To skip undesired channels, the
FINE TUNING control is turned coun-
terclockwise, to the left, about 10
turns.

VOLUME and Indicator
Lamp Function

When the ON/OFF volume button
on the remote transmitter is de-
pressed, a 38.5kHz signal is received
by the microphone, amplified, and
then applied to the base of the ON/
OFF volume pulse detector transistor
05 through a tuned circuit (coil T 1 ,

capacitor C5) that resonates at that
frequency.

From this transistor, the current
flows through the common -emitter
resistor biasing OFF the channel -
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Channel
Change
Motor

Sensitivity
Control

"A"

Remote Control
Receiver

Panel "YA" Wire
Connectors

To replace the YA panel, remove two 1/4 -in. hex head screws (A) and disconnect the microphone
cable. Disconnect two plug-in cables, a 10 -prong and 12 -prong connector, and then slip the panel
out of the retainer.

change detector to ensure operation
of the selected function.

The positive pulse of voltage de-
veloped at the collector of transistor
05 is applied to a flip-flop pulse
shaper circuit consisting of transis-
tors Q6 and Q7. The output of this
circuit is a negative going square
wave with very short fall time-the
only type of signal that will activate
the IC counting circuit.

The output from the pulse shaper
is applied to a volume stepper cir-
cuit (IC I) consisting of two bistable
multivibrators and control circuits
connected in cascade. Control volt-
ages generated by the volume step-
per are applied to the lamp control
and volume switch circuits.

If we take the output of one bis-
table multivibrator, which we will
call MV I, and apply it to the input
of another multivibrator, called
MV2, we will have the following
outputs in comparison to the trigger
pulse: With no trigger pulse neither
multivibrator will have an output.
Applying a negative trigger pulse to
MV1, its output goes positive. A
negative trigger pulse is required to
obtain an output so MV2 has no
output.

When a second trigger pulse is
applied to MV1, its positive output
decreases to Ov and remains in this
condition. A negative trigger (posi-
tive voltage decreasing to Ov) caus-
es MV2 to have a positive output.

Inside view of the transmitter showing the
mechanically resonant rods, which act as a
transducer to convert mechanical energy to
acoustical energy.

This condition of positive output re-
mains until it is again triggered by
a negative pulse.

With a third trigger pulse, the
output of MV1 goes positive and
the MV2 output stays positive.

With the fourth trigger pulse ap-
plied to MV1, the output drops
from positive to Ov. This negative
going voltage results in Ov output
from both MV I and MV2. The out-
puts from the volume stepper are
applied to the lamp and VOLUME
control transistors.

VOLUME and Lamp Level Control
When the TV receiver is OFF, and

no transmitted signals are applied
from the remote transmitter, tran-
sistors Q9 and Q10 are noncon-
ducting. Two situations then exist:
The collector voltage of transistors
Q9 and Q10 is high, diodes D5 and
D6 arc reversed biased and the in-
dicator lamp is not illuminated. The
positive collector voltage is applied
to the gates of the N -channel FET's
(Q11 and Q12) resulting in heavy
conduction through two resistors
(R35 and R36), which shunt the
VOLUME control.

When the transmitter VOLUME
function is activated once, the base
of transistor Q9 is driven with a
positive voltage (from Pin 4 of
ICI), resulting in a decrease in col-
lector voltage, Diode D5 is forward
biased and the indicator lamp lights
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dimly through the 3005/ resistor, di-
ode D5 and transistor Q9. The re-
duced collector voltage is applied
to the gate of FET Q11, biasing it
OFF and in effect removing the 1.8K
resistor (R36) from the VOLUME
control circuit. However, transistor
Q10 is not conducting (no driving
signal applied from Pin 3 of IC1),
the collector voltage is high and
FET Q12 continues to conduct. The
22051 resistor (R35) thus remains
effectively in parallel with the VOL-
UME control through the low im-
pedance of FET 012-resulting in
a low volume level.

If the transmitter volume function
is activated a second time, transistor
Q9 is turned OFF by the control
voltage from the volume stepper
(Pin 4, IC1) and transistor Q10 is
turned ON. With transistor Q10
conducting, indicator lamp PL10
lights brighter through the lower re-
sistance path of Q10, forward biased
diode D6 and the 12052 resistor.

The collector voltage of transistor
Q9 rises and is applied to the gate
of FET Q11, resulting in conduction
through the 1.8K resistor across the
VOLUME control. However, FET
Q12 is now nonconducting and so
the 22051 resistor (R35) is in effect

continued on page 78
The mile switch is located at the rear of the channel -change motor armature. This switch blanks
the picture and mutes the audio signal during tuner rotation.
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Complete schematic of the Motorola Model TRR-11 Remote Control System.
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Servicing
CB Transceivers

by C. A. Tuthill

Tips concerning the maintenance and
operation of these popular two-way radios.

 To properly service a modern Citizens Band (CB)
two-way radio, it is important to understand the func-
tion of various portions of its circuitry. This must in-
clude some background in the operation of channel syn-
thesizers, RF noise silencers and antennas, plus RF and
IF alignment of both the transmitter and receiver
sections.

CHANNEL SYNTHESIZER

Even in solid-state two-way radios, there is enough
difference between the channel synthesizers encountered
to require study before any attempt is made at servicing.
Circuitry differs from one synthesizer to another -some
requiring 10 crystals and others using 14 to operate on
the 23 assigned channels.

For example: The blank channel between Channels
22 and 23 must not be used. Interference with govern-
ment services would result and might cause license revo-
cation. This is so important that the FCC dictates that,
"transmitter adjustments must be made only by one in
possession of a Commercial First or Second Class Radio
Telephone License." It is important that any operator
of a CB transceiver read and understand the dictates
of Part 95 of the applicable FCC regulations.

Basic servicing instructions for a typical solid-state
unit, the Lafayette HB-625 transceiver (Fig. 1), are
presented here. Other models will be covered later in
this series. In this case the frequencies derived from the
synthesizer are common to both the transmit and re-
ceive modes. Table I speaks for itself. Note that in each
case the derived frequency is exactly 11.275MHz higher
than the operative channel.

During transmission, the derived frequency (Table I)
is converted to the desired channel frequency by the
11.275MHz oscillator TR-4 (Fig. 2). In the receive
mode, the derived frequency is heterodyned with the in-
coming channel frequency at the first mixer (TR-10 in
the overall block diagram, Fig. 2). This produces a
first IF at 11.275MHz.

Table II shows the frequency of each crystal. This is
an aid to the technician when replacement is required.
The part number is given in the manufacturer's catalog,
free for the asking. Table II also points out that failure
of any one of the 10 crystals used will cause a malfunc-
tion on several channels. Study the right-hand column
of Table II. From it you will note that failure of Crystal
One will inhibit operation on channels one through four.

1-AFAVE,T.6

Fig. 1 -Lafayette HB-625 Transceiver. Courtesy of Lafayette Radio
Electronics Corp.

TABLE I

U.S. CHANNEL CRYSTALS DERIVED

CHANNEL FREQUENCY USED FREQ.

1 26.9E5MHz 1 and 7 38.240MHz

2 26.975MHz 1 and 8 38.250MHz

3 26.965MHz 1 and 9 38.260MHz

4 27.005MHz 1 and 10 38.280MHz

5 27.015MHz 2 and 7 38.290MHz

6 27.025MHz 2 and 8 38.300MHz

7 27.035MHz 2 and 9 38.310MHz

8 27.055MHz 2 and 10 38.330MHz

9 27.065MHz 3 and 7 38.340MHz

10 27.075MHz 3 and 8 38.350MHz

11 27.085MHz 3 and 9 38.360MHz

12 27.105MHz 3 and 10 38.380MHz

13 27.115MHz 4 and 7 38.390MHz

14 27.125MHz 4 and 8 38.400MHz

15 27.135MHz 4 and 9 38.410MHz

16 27.155MHz 4 and 10 38.430MHz

17 27.165MHz 5 and 7 38.440MHz

18 27.175MHz 5 and 8 38.450MHz

19 27.185MHz 5 and 9 38.460MHz

23 27.2C5MHz 5 and 10 38.480MHz

21 27.215MHz 6 and 7 38.490MHz

22 27.225MHz 6 and 8 38.500MHz

23 27.255MHz 6 and 10 38.530MHz

Fortunately this is not a chronic failure, crystals are
quite reliable. From Table II we also see that failure on
Crystal Seven will disable the transceiver on channels
1, 5, 9, 13, 17 and 21. But, the redeeming feature for
technicians is that reference to Table II will steer them
directly to a limited area of trouble. Troubleshooting
will therefore take less time.

A description of the synthesization of Channel One
(with the partial block diagram in Fig. 3) will help
clarify the explanation of this circuit's function, since
this analysis applies to all 23 channels. Note that in a

FEBRUARY 1972, ELECTRONIC TECHNICIAN/DEALER 45



TABLE II

transmit or receive mode of Channel One (26.965MHz),
Crystals One and Seven are used-Oscillator TR-1
takes its input from Crystal One, and Oscillator TR-2
takes its input from Crystal Seven. Outputs from these
oscillators are mixed in Circuit TR-3. The output from
Mixer TR-3 is applied to tuned circuits that only pass
frequencies in the 38MHz range. Thus, only the sum
frequency (23.290MHz + 14.950MHz -- 38.240
MHz) is applied to Mixer TR-5 (Fig. 3). This system
of beating two crystal frequencies is used for every one
of the 23 CB channels.

Although this description is only of Channel One, the

CRYSTAL FREQUENCY USED IN CHANNELS
(TRANSMIT AND RECEIVER)

1 23.290kHz 1, 2, 3, 4
2 23.340kHz 5, 6, 7, 8
3 23.390kHz 9, 10, 11, 12
4 23.440kHz 13, 14, 15, 16
5 23.490kHz 17, 18, 19, 20
6 23.540kHz 21, 22, 23
7 14.950kHz 1, 5, 9, 13, 17, 21

8 14.960kHz 2, 6, 10, 14, 18, 22

9 14.970kHz 3, 7, 11, 15, 19
10 14.990kHz 4, 8, 12, 16, 20, 23
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Fig. 2-Functional block diagram of CB transceiver. Courtesy of Lafayette Radio Electronics Corp.
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Fig. 3-Frequency conversion for Channel One. Courtesy of Lafayette Radio Electronics Corp.
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tables in this article explain the other combinations for
obtaining operative frequencies.

From Fig. 3 we also see that the noise gate output
from Circuit D2, D3 drives a sharply tuned mechanical
filter that will only pass 455MHz signals. This repre-
sents the difference between the two inputs applied to
the circuit (D2, D3)-the 11.730MHz output from
Crystal 12 minus the 11.275MHz output from Mixer
TR-10 equals 455MHz. For every channel this double
conversion is used to produce the 455KHz second IF
signal. An overall detailed schematic is shown in Fig. 4.

RF NOISE SILENCER

The RF noise silencer circuit (Fig. 5) is designed to
eliminate impulse noise, such as that generated by ig-
nition systems. Other systems, that operate in the audio
range, merely limit the amplitude of noise pulses. This
RF silencer quiets the receiver for the duration of each
noise pulse, thus eliminating the noise from the signal.
To make an overall check of this silencer, apply a scope
to the major test points indicated by the black arrows
in Fig. 5. Components can be checked with the aid of
the waveforms shown in this same illustration.

When no noise pulses are picked up by the antenna,
there is no output from Amplifier TR-13. In this case
the Balanced Noise Gate and Second Mixer D2, D3 op-
erate normally-driven by the first mixer TR-10.

ANTENNA

Transceiver efficiency is heavily dependent upon the
use of a proper antenna, input cabling and proper im-
pedance matching between the antenna and the trans-
ceiver. The normal antenna input for this unit is 50f/,
but it may be used with 3011 to 1001/ antennas. At the
rear of the chassis there is an Antenna Loading adjust-
ment for maximum radiated output.

Mobile
An antenna cable for a mobile rig should consist of a

50(1, RG-58/U cable cut to a length of 11 ft 9 in., or
multiples thereof-such as 23 ft 6 in. If either length is
too long, coil the excess cable in loops not less than 8 in.
in diameter. The mobile antenna can serve double duty,
and replace the regular auto radio antenna if a commer-
cially marketed two-way coupler is installed. In this
case, a short loaded whip -type antenna will serve with
little loss of radiation.

Base Station

The familiar ground plane, vertical coaxial or direc-
tional beam antenna may be used for base stations. For
short distances, between buildings, a base loaded whip
will work. This can be mounted directly on the rear of
the transceiver. When lead-in lengths from larger exter-
nal antennas exceed 50 ft, using RG-8/U cable instead
of RG-58/U cable will result in less signal loss. A short
run to a cold -water pipe is acceptable for a ground.

ALIGNMENTS AND ADJUSTMENTS*
For access to components and adjustments, position

 The data presented here has been authenticated by Lafay-
ette Radio Electronics.

the transceiver upside down on the test bench, with the
speaker grill upwards and the front panel facing the
front of the bench. Then remove the four Phillips head
screws securing the uppermost chassis cover. Caution
should be taken when removing the cover since the
speaker is connected to the chassis by two leads ter-
minated with push -type plugs. They should be pulled
out gently.

Caution: Certain coil cores are sealed with wax. This
wax must be carefully melted before attempting adjust-
ments.

TR-1 Oscillator Alignment

 Connect a dc VTVM between the emitter of tran-
sistor TR-1 and ground. Then apply 12.6vdc power
to the transceiver.

 Turn the selector to Channel 13.
 Adjust the core of coil L1 for a maximum reading

on the VTVM. It should read between 3v and 4v.

TR-2 Oscillator Alignment

 Connect the dc VTVM between the emitter of tran-
sistor TR-2 and ground.

 Adjust the core of coil L2 for a maximum reading of
between 3v and 4v.

RF and IF Alignment

 Connect an RF signal generator to the antenna con-
nector.

 Connect an ac VTVM across the speaker terminals.
Set the Volume control to mid -position. Squelch and
RF Noise Silencer to OFF and Delta Tune to mid-
position.

 Tune the signal generator to 27.115MHz (Channel
13) and modulate the RF signal 30 percent with a
1kHz tone. Adjust the signal generator's output to
10v.

 Turn the selector to Channel 13 and vary the signal
generator frequency around 27.115MHz to obtain a
maximum reading on the VTVM.

 Adjust IF transformers L15 and L16 for maximum
output on the VTVM.

 Reduce the signal generator's RF output to approxi-
mately 1µv. Then sequentially adjust coils L3, L4
and L5, and IF transformers L15, L16, L17 and
L18, plus the MF (mechanical filter) and IF trans-
formers L19, L20 and L21 for a maximum reading
on the VTVM. Repeat this procedure until no fur-
ther improvement can be obtained.

 Increase the signal generator's RF output to 100µv
and then adjust potentiometer VR-4 until the S-
meter reads S-9.

TR-14 Oscillator Alignment
The second conversion oscillator has its frequency

controlled by the position of the Delta Tune switch. In
the normal (center) position of this switch, this oscilla-
tor operates at 11.730MHz. With this switch in that
position, adjust IF transformer L25 for a maximum
reading of the ac VTVM while the meter is connected
across the speaker terminals. Finally, rotate the slug of
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this transformer (L25) 1/2th turn clockwise from the
peak reading. This offers a cushion.

Gain Adjustments
 Connect a dc VTVM between ground and the junc-

tion of resistors R58 and R59.
 With no signal applied to the antenna, adjust poten-

tiometer VR3 for a reading of 7.0vdc on the VTVM.

RF Noise Silencer
Set the Noise Silencer to ON and the Channel Selec-
tor to One.

 Connect a dc VTVM (for a negative dc reading) to
the output side of diode D4. With the VTVM ground
lead connected to the negative side (American cars)
of the EX jack (board ground), use the signal gen-
erator to supply an unmodulated Channel One signal
(26.965MHz) into the antenna input jack. Increase
the signal level until a negative dc reading is obtained
on the VTVM. Adjust coil L22 and variable capaci-
tor VC3 for a minimum reading.

 Set the signal generator to 25.0MHz and adjust IF
transformers L23 and L24 for a maximum negative
dc reading.

Transmitter
Warning: You must obtain a Class D Citizen's Band

License before operating your transceiver. You should
be thoroughly familiar with applicable FCC regulations.
Part 95 of the FCC rules may be obtained for $1.25
from the Superintendent of Documents, Government

Printing Office, Washington, D.C. 20525.
Note: Alignment of oscillators TR1 and TR2 is de-

scribed with the receiver alignment portion of this arti-
cle. Since these two synthesizer components are used for
both the transmit and receive functions, no additional
data is required in this article.
 Connect a 50f/ RF wattmeter to the antenna termi-

nal of the transceiver.
 Turn the selector to Channel 13.
 Apply 12.6vdc power to the transceiver. Depress the

microphone button and adjust sequentially the cores
of coils L6 through L11 for maximum indication on
the RF wattmeter.
Note: The adjustment of coil LIO is critical. Careless
adjustment here can reduce the transmitter's output
to zero.

 If power output is low on certain channels, check
Channels 1 and 23 as in the previous step. This
should result in equal output on all 23 channels.

 Adjust coils L12 and L13, plus variable capacitor
VC -2, for maximum output on the RF wattmeter.
Note: Coil L12 is adjusted by compression or expan-
sion of the coil turns. Use a non-metallic tuning tool
for this adjustment.

 Depress the mike button and adjust potentiometer
VR-5 until the transceiver's S/P-RF meter reads the
same power as the wattmeter.

 If an RF field strength meter is applied, the trans-
ceiver may be peaked at the installation with the an-
tenna connected. Through a hole in the rear of the

continued on page 69
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Quadraline Four -Channel Sound
by Phillip Dahlen

Examining a New Breed of Audio Equipment

 It was back in college that 1
heard my first stereo. The professor
had been doing some experimental
work with dual -track magnetic tape,
and it was interesting to hear the
jet planes zooming in through the
classroom window and out through
the corridor door, followed by a
string of locomotives. More accu-
rately, it was thrilling!

Then about two years ago we
heard our first four -channel sound
demonstration-oh how terrible!
Percussion instruments were pound-
ing at us from all four corners of
the room. It was therefore with
some hesitation that I brought home
Motorola's 275 Quadraline four -
channel cartridge tape player and
sample cartridge to become better

Motorola's 275 Quadraline four -channel cartridge tape player with the power ON to illuminate the
channel number, MODE. LEVEL and TONE control settings and balancing grid.

With the power OFF, tape -player settings are concealed behind the tinted panel.

Two sets of phono-type jacks are providea on the back of the tape player for auxiliary inputs and
speaker outputs.

acquainted with their system. One
speaker was placed in each corner
of the living room, the connecting
wires being neatly draped around
one side of the room.

It was a very pleasant surprise to
hear the resulting music. For now I
heard demonstration music at a
much lower decibel level, and it
sounded very natural. You were no
longer sitting way in the back of
the auditorium, hearing the music
coming from but one direction; you
no longer had a front -row seat, hear-
ing the sound from appropriate po-
sitions across the stage; you were
now on the stage among the musi-
cians, hearing each instrument
sound from its relative position in
front, behind, to the left or right of
you. It was a very relaxing experi-
ence.

Tape -Player Controls

On the left portion of the control
panel there is a PROGRAM SELECTOR
push-button switch for selecting
tape channels one or two on eight -
track, four -channel tapes, or chan-
nels one through four on eight -
track, stereo tapes. If not manually
switched, the tape player will alter-
nately switch between channels one
and two upon the completion of
each four -channel track, or from
channel one through channel four
and back to channel one upon the
completion of each stereo track. The
corresponding channel number is il-
luminated on the panel above the
selector switch.

The next control to the right
(MODE switch) offers a choice of
tape, four -channel auxiliary or two -
channel auxiliary (the two channel
sound coming from all four speak-
ers). Lights behind the tinted panel
illuminate words stating the current
mode of operation.

The BASE control has an illumina-
ted numerical scale and is said to
provide 13dB cut at 60Hz on all

50 ELECTRONIC TECHNICIAN DEALER, FEBRUARY 1972



The bottom of the t2pe player is wel yen:ed.

four channels, while the TREBLE
control has an illuminated numeri-
cal scale and is said to provide 17dB
cut at 10kHz on all four channels.
The illuminated MASTER LEVEL

control regulates the level of all four
channels before the first amplifier
stage and is center tapped to provide
bass boost at lower level settings.

The grid balance system is prob-
ably the most impressive appearing
system in the tape player. When the
player is ON, a horizontal grid is il-
luminated and can be seen through
the tinted front panel. The corners
of this green grid represent the four
speakers. The red dot shining
through the grid represents the rela-
tive position between speakers
where you intend to listen. The
four -pot FRONT -TO -REAR BALANCE
control moves this dot towards the
front or back of the grid, while the
four -pot LEFT -TO -RIGHT BALANCE
control moves it left or right across
the grid.

Tape Deck
The presence of a groove on the

four -channel tape cartridge is used
to distinguish it from a stereo tape
cartridge. Without this groove, the

s MP JP
MODE switch is moved to its two -

;0"No channel position upon inserting a
After remov ng six bolts from the uliersidl n. the cabinet. the chassis can be slid out the front standard stereo eight -track car -
of the cabinet. tridge.

Inserting either type cartridge
also presses the POWER switch, turn-
ing the tape player ON. The cartridge
is also pressed against the cartridge
eject arm, which in this unit is used
to merely press another arm against
the side of the cartridge, holding it
in place-in other units the eject
arm is also used to remove the car-
tridge from the tape player.

Like all other standard cartridges,
the four -channel eight -track car-
tridge contains a long continuous
loop of magnetic tape. An electrical-
ly conductive strip is secured across
one segment of this loop, completingTop view of tape -player chassis with

tape cartridge in place.

FEBRUARY 1972, ELECTRONIC TECHNICIAN/DEALER 51



an electrical circuit across the TRACK
switch with the completion of each
loop, so that the tape deck can be
automatically switched to another
track. This is done by activating an
electrical solenoid, which pulls a
plunger to rotate a cam. The cam,
in turn, raises or lowers the tape -
head assembly and rotates the PRO-
GRAM INDICATOR switch.

The tape -head assembly actually
contains four tape heads, one for
each of the four audio channels.
When the assembly is in its upper
position, the tape heads are sensi-
tive to the recorded signals on tape
tracks 1, 3, 5 and 7; while when in
the lower position, they play tracks
2, 4, 6 and 8. To play four -channel
sound, the tape -head assembly
Moves to alternately play the two
sets of tracks just noted (the tape
guide preventing the tape from ver-
tically shifting along with the head
assembly). However, when playing
two -channel stereo programs, the
top pair of tape heads play tracks 1
and 3, then the head assembly drops
and the same pair of tape heads play
tracks 2 and 4, then the head as-
sembly rises to its original position
and the second pair of tape heads
play tracks 5 and 7, then the head
assembly drops again and the sec-
ond pair of tape heads play tracks
6 and 8. After completing this cycle,
the head assembly again rises and
the first pair of tape heads again
plays tracks 1 and 3-repeating the
initial music unless another cartridge
is placed in the tape deck.

Amplifier Design

Each of the four channels has its
own two -transistor preamplifier, the
four circuits being constructed on a
single printed -circuit board, which is
mounted on the tape deck. During
two -channel operation, the MODE
switch ties the two left channel and
right channel outputs together. This
would result in distortion in the first
stage of the next amplifier if it were
not for a diode, which effectively re-
moves the load of the nonconduct-
ing preamplifier from the load of the
conducting preamplifier, maintain-
ing an 8.2K load at the input of the
first audio amplifier.

The four -channel audio amplifiers
are also identical, each consisting of

LF

/LR

Four -channel BALANCE control grid system as seen through the front panel. The grio pattern
(illuminated in green) represents the room in which the tape player is used, the corners of the
grid representing speaker locations. The position of the dot (illuminated in red) can be moved
across the grid to a location corresponding to your position within the room-the location for
which you want the speakers balanced.

0

Dial cods attached to the F3ONT-TO-REAR BALANCE control and LEFT-TO-RIGH" BALANCE control
are used to vary the position of a lamp housed beneath the tran.,parent grid pIttero. A red filter
on the underside of the grid pattern causes the lamp to appear as a red dot.



Upon peering through the
panel opening through which the
tape cartridge is inserted, we can
see the TRACK switch, tape guide,
tape head, cartridge eject arm,
tape drive capstan and
POWER switch.

TRACK SWITCH
FOUR -TRACK

TAPE HEAD TAPE -DRIVEE

ASSEMBLYCAPSTAN

TAPE GUIDE CARTRIDGE ON/OFF
EJECT SWITCH

ARM ACTIVATOR

The many wires shown at the left are con-
nected to the cartridge MODE switch. Because
of the slot in the four -channel cartridge, in-

serting the cartridge does not cause the lever
to press against the switch-leaving it in the
four -channel mode.

WITH THIS NOTCH PRESENT.

MODE ACTIVATOR SWITCH
REMAINS IN

FOUR -CHANNEL
POSITION

The tape -head assembly is supported by a

pivoted lever.

TAPE -HEAD

ASSEMBLY

TAPE GUIDE

ARM FOR SUPPORTING
TAPE -HEAD ASSEMBLY

AS IT MOVES UP AND DOWN

Two lamps mounted at the back of the frame housing tie grid pattern are used to illuminate it. A
filter around each bulb causes the pattern to appear green.

PRESSURE F001

FOR TRACK SWITCH

PRESSURE FOOT

FOR TAPE -HEAD

ASSEMBLY

RUBBER
PRESSURE ROLLER

An end view of the four -
channel eight -track cartridge used

to demonstrate the tape system.



FLYWHEEL

tiI

MOTOR

LEVER FOR

ACTIVATING

e MODE SWITCH

BELT

/ TWO/FOUR
CHANNEL

k

CARTRIDGE
MODE SWITCH

Relative position of
I motor, flywheel, power lead, TRACK

switch leads and MODE switch.

POWER LEAD LEADS TO

TO ON/OFF TRACK SWITCH
SWITCH

Bottom view of tape -player chassis.

Quadraline

two stages of amplification-one
drive stage and a complementary
symmetry output.

Manufacturer Specifications
The tape player is said to run on

122v ac at 60Hz, consuming ap-
proximately 105w of power. It has
a rated peak power output of ap-
proximately 30w per channel, each
channel having a 1612 speaker load.
The capacity -start tape -drive motor
is self -regulated for 122v dc.

Conclusion

Unlike some systems now on the
market, this system offers true four-
channel sound rather than merely
synthesizing four -channel sound
from stereo by reproducing stereo
treble notes from the front speakers
and stereo base notes from the rear
speakers. Such synthesizing systems
were also prevalent with the initial
development of stereo-monaural
base notes then being reproduced
from the left speaker and monaural
treble notes being reproduced from
the right speaker. 

To change tape tracks, the
solenoid pulls a plunger, which

rotates a cam. The cam, in turn,
rotates the PROGRAM INDICATOR

switch and raises or lowers
the tape -head assembly.

HEAD -HEIGHT

ADJUSTMENT

PLUNGER
RETURN SPRING
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How to tell which is the largest compact van built in America.
(No matter how you look at it.)

Load 11 -foot
stepladder behind

driver's seat.
Load 12 -foot rolled

carpet behind engine cover.

Remove -ight front seat
and load 141/4 -foot canoe

or 15 -foot rolled
carpet diagonally.

If you can't close the rear doors,
you haven't loaded a Dodge Maxivan Strong Box.

And you'd better get one.

Dodge Strong Boxes give you a lot more than just more
room: Independent front suspension and longer 127 -
inch wheelbase mean better handling and ride.
Shorter turning circle. Even with a 127 -inch whee base,
you have greater maneuverability.1-1Wind-tunnel body
and curved windows reduce wind -sway effect. 1 Front
wheels can be inexpensively aligned on passenger -car
equipment. 11 Biggest V8 engine offered. 360 cubic
inches.* [-I Three -speed TorqueFlite automatic trans-
mission* with a choice of three engines available on all
models. ii Integral power steering.* Power brakes.
1-1 Fresh Air air conditioning* and exclusive Fresh Air
heater provide even flow of clean air. Air is not recircu-
lated. 1 ' High-level air intake helps keep incoming air
cleaner. 1 Front passenger's seat does not block side

cargo door entrance. , Both front
seats are easily adjustable. 1- Con-
cealed side safety -step offers firm
footing since it doesn't collect ice or

Dodgesnow. 1-1 Wider front doors and door
steps and less wheelhouse intrusion
make for easier ins and outs. 1--1 Full -
foam padded bucket seats up front
give softer ride and more comfort. --1

... for more details circle 107 on Reader Service Card

Dodge Trucks

Two -stage door checks conveniently Anh, CHRYSLERhold doors in two positions. El Biggest IV
gas tank. 26 gallons. 111 Smaller engine
cover is easy to remove for servicing. Also, easier for
driver to reach back seats. 1--] Extra rust protection on
undersides, doors, and panels. H Large hood opening.
Battery, dipstick, and radiator are easy to reach. [] En-
gine can be removec quickly and easily through the
front. Li And the list continues at your Dodge Dealer's.
Dodge Maxivan takes the "packed" out of compact vans!

'Optional at extra cost.
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we have a boy



for every girl.

We have a tremercious line of receiv-
ing tubes-over 1000 al last count.

We have 205 different black -and -
white picture Tubes.

We have the industry's most complete
line Of color picture tubes.

We have semiconductors of all kinds:
transistors, FETs, diodes, rectifiers,
SCRs, Zener diodes, linear ICs.

These are our boys.
They're easy to wo-k with.
We've crganizec replacement pro-

grams (like our ECG semiccnductor prc-
gram), so that you can keep tne least
amount of stock on hand to replace the
most number of parts.

We publish the Sylvania Technical
Manua', which is practical y a replace-
ment encyclopedia(32,000 components!).

We have loads of specialized replace-
ment literature. And we help you with any
'eplacement problem.

See your Sylvania distributor and get
to know the family.

SYLVAN IA
Electronic Components Group, 100 F rst Ave., Waltham, Mass. 02154.
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Cashing in at the
MATV Super Market
by Richard Deutsch

MATV is receiving lots of attention these days. The
convenience and superior quality of TV reception provided,
and the profit potential all make it a highly attractive
investment for the electronics service dealer, the
building contractor and the end user alike. It is
indeed a super market whose potential hasn't even
begun to be realized.

 Getting into the MATV field is
easier than you'd think-even if
you've never handled a piece of
MATV equipment in your career!
Most MATV equipment manufac-
turers have systems planning and
education programs to assist you
with the technical data and informa-
tion you'll need for laying out and
installing systems for every need.
For the purposes of this discussion,
let's assume that you have got the
know-how to handle any system for
any commercial and residential
need. Now, where do you get your
leads?

Let's start with the foundations.
There's a potential MATV customer
any place where you see excavations
being dug. Whether it's a real es-
tate development, high-rise apart-
ment, hotel, motel, office building,
department store, hospital or school,
you've got a vital lead that should
be followed up.

Contact real estate firms, con-
tractors, engineers and architects
with a brief resume of MATV and
its overall profitability. Your most
powerful sales points are: MATV's
increasing the value of the building
under construction; its profitability
through leasing or contracting to the
tenant, or owner; its ease of installa-
tion maintenance, and its overall
economy. All this pointing up to the
fact that TV is one of the most pow-
erful forces in our daily lives. Al-

though we may not admit it, sooner
or later all of us become addicted.

You don't need to present final
quotes or a definite proposal, but
you should be able to offer suggest-
ed uses for MATV and CCTV.

You've got several angles of ap-
the system,

since it can easily be worked into
the electrical system during the in-
itial planning stages, or can be add-
ed to a building under construction
or nearing completion with very lit-
tle deviation from the initial plans.

Naturally, the most efficient and
economical installation is performed
during the building's construction,
however the costs can be cut down,
when the building has been com-
pleted, by using a little imagination
in planning. Running cable and con-
duit down through attics, or up
through crawl spaces and basements
cuts the costs and keeps the amount
of exposed line to a minimum.

In many cases, interior line can
be hidden behind base boards and
decorative trim. In planning, make
sure that the only visible part of the
system to the occupant is the wall
outlet-and the superior TV re-
ception he tunes in.

MATV not only adds to the
building's overall value, but pro-
vides additional revenue as well.
When charged for on a monthly ba-
sis, or included in the basic rental
fee, it most often pays for itself

Richard Deutsch is vice president of Sales
and Marketing, Channel Master, Division of
Avnet, Inc. He joined the firm's engineering
department in 1954 and quickly moved into
sales, where he moved up the ranks from
so/es manager to national sales manager, and
recently to his present position. He is
currently involved with the development of
diverse marketing programs for all Channel
Master product lines including antennas,
consumer entertainers and MATV electronic
products.

within the first year, and in many
cases can be expected to show a
profit. In high-rise apartment hous-
es, MATV can be offered as a rental
option. As an installer you have the
option of leasing the system or sell-
ing it outright. When selling, be sure
to obtain the periodic service con-
tract.

Don't be afraid to take a risk.
Many dealers have developed profit-
able business by installing systems in
buildings at their own expense, and
then offering them to the buyer as
an option, much as central vacuum
systems and air conditioning.

Model homes are ideal for devel-
oping MATV sales. Couples look-
ing into new homes are investing in
their future comfort, and the rela-
tively modest cost of MATV, com-
bined with its convenience and prac-
ticality, make it its own best sales-
man. People may opt against the
fireplace or the flagstone terrace,
but they'll seldom cut corners when
it comes to TV.

Contact the developer and ar-
range to set up a working system in
the home. You can display TV sets
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with your own advertising, and offer
them as part of the house package.
This is also a fine opportunity for
introducing CCTV as a monitor for
the nursery, front entry or play-
room.

In many cases, displaying in
model homes also leads to related
sales of TV sets, Hi-Fi equipment,
home intercoms and other applica-
tions that you as a dealer may han-
dle. Another fringe benefit to show-
ing in model homes is that you'll
most often be the one the buyer con-
tacts when his TV sets need atten-
tion-especially if he's just moved
into the area.

You might also check the social
pages of your paper for entries such
as: "Mr. and Mrs. Joe Blat have
moved to their new home on Went-
worth Drive"-and are customers
for MATV!

Other areas to look into:
Watch for bid submissions . . .

they're required by law to be an-
nounced publically, and will be pub-
lished in your local papers. If you
have the means, and the growth rate
of your area justifies it, you may
want to subscribe to the DODGE
CONSTRUCTION REPORT. This is a
compendium of construction activity
published monthly by area, and is a
quick and easy reference to con-
tracts being let out for bid.

You'll also want to check the pa-
pers and your town clerk for any
building permits that have been is-
sued. Visit the local lumber yard
and find out who's buying materials
to add a new wing or dormer. These
are your potential customers.

And, it's always wise to make
yourself known around town. Talk to
PTA's, school principals and teach-
ers' associations about the benefits
of MATV and CCTV for education-
al purposes. Have a brief talk pre-
pared that you can give in front of
civic groups. The local Rotary or
Lions are generally the people who
are involved in what's happening,
and can be invaluable contacts . . .

the man in the fifth row who's all
ears may just have been awarded
the contract for the new community
hospital!

Incidentally, hospitals are an ex-
ceptionally healthy MATV market-
ing opportunity. They offer a self -

Suggested MATV and CCTV Marketing Outlets

Schools

MATV is used for distributing televised special and newsworthy events as well as ETV. As an

augmentation of the educational function, outlets are recommended as follows: 1 per classroom
 1 per laboratory (language and science)  1 per teachers lounge  2 to 6 in auditoriums, read-
ing and study halls  1 to 6 in cafeterias.

CCTV can be used as an educatonal aid in telecasting:  special school events  lectures 
guest speakers  experiments from remote laboratories.

Hospitals

MATV is used for providing entertainment and recreation for patients as well as staff during
breaks. Outlets are recommended as follows: 1 per room 1 per doctors' and nurses' lounge
 2 to 6 per ward  2 to 4 per cafeteria.

CCTV is used for the assistance of staff in its duties of surveying:  private rooms  recovery
wards  intensive care units  operating theaters.

Nursing Homes

TV is a prime source of entertainment and pastime for the aged.
MATV outlets are recommended as follows: 1 per loom  2 to 6 in recreation and enter-

tainment facilities.
CCTV is used for the survey 0' the following areas (oepending on the degree of nursing care

provided):  room  entertainment and geriatric treatment devices.

Hotels and Motels
MATV is an indispensible part of the furnishing of guest rooms. Outlets are recommended as

follows: 1 per guest unit 1 per room within suite  4 per meeting or conference room
 2 per lounge or bar  1 per 'obby.

CCTV is used for:  distributing advertising and entertainment that originate within the hotel
 piping background music through TV sets  surveillance of lobbies, hallways and elevators.

Apartments

MAW outlets are recommended as follows: 1 per unit (at least) 1 per bedroom 1 per

kitchen 1 to 2 per communal recreation area or lounge.
CCTV is used for security surveillance of: lobbies  playground areas laundry rooms

 elevators  entries. It can a so be used to provide door answering service and be distributed
to a central security officer's monitoring station and/or individual TV sets.

Business and Industry
MATV is used to distribute programming to offices with vested interests in TV (such as adver-

tising agencies and studios) as well as to provide breaktime entertainment for workers. Outlets
are recommended as follows: 1 per office 1 per executive suite 1 per employee lounge
 1 per cafeteria  2 per suite of offices  4 per conference room.

CCTV .s used for general surveillance and transmission of information in the following instances:
stock quotation monitoring observing personnel and production lines traffic control

 monitoring specialized manufacturing equipment (e.g , the insides of blast furnaces)  broad-
casting to remote conference rooms  transferring shipping and dispatch information.

General Security and Surveillance
CCTV is recommended for monitoring:  inventory depots  entries and exits  shipping points

traffic control inside storage and bank vaults  general security in banks, supermarkets

and department stores.

Private Residences
MAW outlets are recommended as follows: 1 per living room 1 per family room  1 per

bedroom.
CCTV is used for surveying:  entries  play areas  nurseries.

liquidating means of providing TV
entertainment for patients, through
the expedience of pay TV. A simple
coin device hooked up to the TV set
will cut off the audio portion of the
broadcast, and release it when mon-
ey is inserted. You'll also find ap-
plications for CCTV through the
monitoring of hospital sick bays, in-
tensive -care units and operating
theaters.

What you're basically selling is an
RF video distribution system with

provisions for distributing outside
TV broadcasts and inside TV pro-
gramming. The system is inherently
versatile, since it's compatible to
any future innovations in the field,
and is therefore an immense asset in
convenience and profitability to the
owner of any building. The horizons
arc virtually unlimited. Use the op-
portunities at hand, and your own
imagination, and you've got the key
to a highly lucrative supermarket
with a wide open profit potential. 
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TEST INSTRUMENT REPORT

Leader's LS -5 Electronic Switch
by Phillip Dahlen

Designed to upgrade your present scope

 We have frequently stressed the
importance of having a good, pro-
fessional scope for greater servicing
efficiency. Such a scope can elimi-
nate many wasted hours, thus quick-
ly paying for itself with the resulting
increase in revenue.

Although we hold strongly to this
position, we must also recognize the
fact that not everyone entering our
profession has the necessary capital
to immediately purchase all of the
professional -quality instruments re-
quired. Suppose that before entering
trade school you purchased a single -
trace, ac -only scope. Now that you
have attained greater technical com-
petency, you find that for effective
servicing you really need a more ex-
pensive ac/dc-coupled scope-there
also being occasions when it is de-
sirable to compare waveforms (or
signal conditions) with a dual trace.
But your present scope, though in-
adequate, is in good operating con-
dition, and you cannot afford to re-
place it.

There is an answer to your prob-
lem. One that should be well within
your budget. That is the purchase of
an electronic switch. By attaching
such an accessory to the input ter-
minals of your scope (no circuits
within your scope need be modi-
fied), suddenly your ac -only scope
is capable of measuring dc voltages.
You are also able to observe dual
traces on your scope. The additional
trace may be used merely as a Ov
dc reference when noting both the
ac and dc components of the signal
observed with the first trace. Or the
second trace may be used to observe
a different signal present in the de-
fective circuit under test.

Leader's LS -5 Electronic Switch.
For more details, circle 900 on

the Reader Service Card.

One electronic switch now on the
market is made by Leader Instru-
ments Corp. Their Model LS -5
solid-state switch is said to have
switching frequencies of 1.5, 5, 30
and 50kHz. Specifications indicate
that in addition to having "instant -
ON" capability, it offers a triggered
output to facilitate very fast and
highly stable synchronization of the
observed signal.

Additional specifications indicate
that the dc frequency response is dc
to 300kHz, while the ac frequency
response is 2Hz to 300kHz-each
of the two channel inputs being ac
or dc switchable. Vertical sensitivity
is rated at 0.05v/cm with an input
impedance of 1M at 40pf.

Individual GAIN and POSITION
controls are provided for each chan-
nel.

The instrument measures 31/8 in.
H by 51/4 in. W by 4 in. D and
comes with a specially integrated
mounting bracket to facilitate the
direct attachment of this instrument
to any scope used. The instrument
weighs approximately 3 lb. 
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Fiasco
will pay your

first year's dues in
either NEA or NATESA

and give you
a profit to boot!

HE NNE COMPAN

A sensational "never before" contribution
to the security, growth, and future of all

independent television service.

YES! FINCO is offering

$59,5000°
(Merchandise at Retail Price)

The Finney Company, in making this "never before"
$59,500 (unsolicited) offer - looks forward to continued
close association and mutual support with INDEPEND-
ENT SERVICE in the common cause of good product
quality coupled with unquestioned, efficient "INDE-
PENDENT TELEVISION SERVICE".

This offer is limited to 1000 new affiliations
(500 NEA - 500 NATESA)

SUPERIOR
INDEPENDENT SERVICE

FINCO SUPPORTS SIS

THE FINNEY COMPANY
34 West Interstate Street

Bedford, Ohio 44146

Morris I. Finneburgh. Sr . E H F
rase Champion or Independent St,.

E

FINCO's 1972 Objective:
1,000 TOTAL NEW MEMBERS!

500 NEW NEA MEMBERS!
500 NEW NATESA MEMBERS!

1. MEMBERSHIP DRIVE STARTS: January I. 1972 through March
31. 1972

2. All New Members must be signed up and approved by either NEA or
NATESA. ($35- First Year Dues Paid.)

3. Each approved NEW NEA or NATESA Member will receive from
The Finney Company a GIFT CERTIFICATE good for $35 worth
of FINCO PRODUCTS at SERVICE DEALER WHOLESALE
PRICE! When sold to your prospective customer at regular price
(amm:: $59.50) you will have received hack your original $35 dues -
PLUS -a $24.50 NET PROFIT! - THAT'S RIGHT! - FINCO
is actually making it possible for each new affiliate to make a $24.50
profit by joining either NEA or NATESA!

1. Fl NCO MATV equipment and all FINCO Outdoor Antenna Models
are included - Rabbit Ears (Indoor Antennas) ARE NOT IN-
CLUDED IN THIS OFFER.

5. New affiliates should NOT contact The Finney Company for their
free Gift Certificates-All questions and correspondence should be
directed to NEA or NATESA Headquarters.

6. NEA and NATESA shall have the sole jurisdiction as to the pro-
rating of FINCO Gift Certificates to their respective Districts, States
or specific areas. Their decision shall he final.

r
For further information as to how you can take advantage of FINCO'S
amazing offer. fill out and send this coupon to either NEA or NATESA.
(Check preference)

L

NEA - 1309 West Market St. - ,TTA Bldg., Indianapolis, Ind. 46222

NATESA - 5908 South Troy Street. Chicago. Illinois 60629

Service Dealer

Addreses

City State Zip

Per

J

... for more details circle 110 on Reader Service Card
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Reliable Electronic Assembly
Production Electric Motor Test & Repair

Pinpoint TV Troubles in 10
Minutes

Here is one of those
rare books which suc-
cessfully bridges the
gap between design
and production technol-
ogies, thereby provid-
ing guidelines for
choosing the best de-
sign to achieve the
least expensive and
most reliable product.
The content provides
information on mate-
rial and methods em-
ployed in mass produc-

tion, giving the designer in-depth knowledge
of the broad range of processes he should con-
sider in evolving a final product concept. Not
only does the content define the best materials
for each given application, and detail the best
choice for fabricating but it also points out
incompatibilities which may evolve between
design and production. 208 pages. Hardbound.

reliable
electronic

assembly
production

List Price $12.95 Order No. 287

Modern Electronic
Troubleshooting

MODERN EFRERDEOD

TROliFIESHOOTINE,

A down-to-earth hand-
book that deals with
today's electronic ser-
vicing problems on a
practical level, using
modern test instruments
and advanced trouble-
shooting procedures to
cope with the special
problems created by
printed boards and sol-
id-state circuitry. It is
hard to conceive of a
book that encompasses
monochrome and color

TV, multiband radio receivers, hi-fi equipment,
tape recorders, two-way communications
equipment, and test instruments for servicing
all this equipment. Yet this book does ! By get-
ting right to the subject of how to service the
equipment without the usual wordy theoretical
discussions of how the circuits work. An all-
inclusive servicing guidebook service techni-
cians have been asking for. 256 pps., over 100
illus., 6 big sections, 24 chapters.

List Price $7.95 Order No. 474

Industrial Electronics Made Easy

Here is a practical
guide to electronic
processing and control
circuits and systems,
written especially for
service technicians. It
provides technical
knowledge on the oper-
ation and application
of industrial process.
control, recording, and
measuring circuits and
devices. The author
compares industrial cir-
cuits with those used

in the more familiar commercial electronic and
radio equipments. Early chapters provide an
introduction to applications of electronics in
industrial processing and control systems, en-
compassing dielectric and induction heating,
welding, ultrasonic devices, indicators, and
recorders, radiation detectors, transducers,
counters, computers, CCTV, etc. Later chap-
ters provide in-depth coverage of the circuits
and systems with emphasis on counting and
logic circuits. 288 pps., 239 illus. Hardbound.
List Price 58.95 Order No. 99

A guide to maintenance
practices for all types
of small horsepower
motors. While many of
the larger motor repair
shops find it more ex-
pedient to replace low
horsepower units, re-
winding of small elec-
tric motors is still a
wide -spread and profit-
able practice. This
practical guide contains
a wealth of informa-
tion on testing and re-

winding small motors of every type, including
fan, starter, polyphase, capacitor, induction,
synchronous, etc. Early chapters tell you how
to set up a motor test panel, make general tests
and measurements, and advise you about the
tools and equipment necessary (such as an ar-
mature winder, wedge driver, cutting and
gauging board, coil taper, puller plate, etc.).
160 pps., 102 illus. Comb -bound with soft
cover.

C

MOHR

TEST &

OFFAIR

List Price $6.95 Order No. T-97

Electronic Circuit Design
Handbook

New Third Edition-A
brand-new, enlarged
edition of the ever pop-
ular circuit designer's

OBOOK "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-
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., 81A" x 11".
List Price $17.95 Order No. T-101

Electronics Reference Databook

This new book is much
more than a simple col-
lection of tables, formu-
las, graphs, equations,
etc. In addition to the
abundance of helpful in-
formation given, it pro-
vides specific guidance
in the use of data. Nu-
merous problems asso-
ciated with every level
of interest-from elec-
tronics theory (formu-
las, laws) to measure-
ments, tests, and circuit

design work-are covered. In so doing, the au-
thor explains how to use the data (from this or
other volumes) for purposes other than those
listed. Covers Electronics Theory, Use of J Op-
erator, Exponential and Other Tables. Attenua-
tors and Equalizers, Filter Design, Practical
Component Design and Application, Tube and
Semiconductor Circuit Design and Operation,
and Transmission Lines. 224 pps., over 100
illus., plus 45 tables. Hardbound.

ELECTRONICS

REFERENCE

DATABOOK

List Price 57.95 Order No. 488

A MAMMOTH, quick -
answer guide to over
700 TV circuit troubles.
If you service TV re-
ceivers, this book offers
you more practical help
for the money than any
other ever published.
Using 63 large -size
photos of different pic-
ture -troubles, keyed to
trouble -finding charts
which identify over 700
probable defects, you
can pinpoint almost

any TV circuit or component defect in min-
utes. 50 detailed charts pinpoint the most prob-
able defect causes in every circuit or major
component-from tuner to picture tube, from
sound and audio to power supply. A 6 -page
trouble -symptom chart allows you to find the
appropriate reference chart. Contains over 160
waveform photos to compare with those on
your scope-in each case explanations tell you
the moat likely causes for improper wave -
shapes. 372 pps., 394 illus. Hardbound.
List Price $8.95 Order No. 428

How to Use Test Instruments in
Electronics Servicing

A long -needed, practical
handbook on test equip-
ment applications -
ranging from the use
of audio gear to tube
and transistor checkers.
Just what you need to
put your test equip-
ment to work. Not a
"how -it -works" treat-
ment, but a "how-to"
manual describing spe-
cific tests and trouble-
shooting techniques for
the electronic techni-

cian. You'll discover new ways to use your
scope and several new "tricks" you can per-
form with multitesters. You'll learn signal -in-
jection troubleshooting, how to measure induc-
tance and capacitance with the help of your
signal generator, pointers and pitfalls for us-
ing markers, sweeps and pattern generators.
shortcuts and special techniques for color TV
troubleshooting, how to test audio circuits and
FM stereo equipment, and much more. 256
pps., over 200 illus. Hardbound.

MAL
ESTRONICS

List Price $7.95 Order No. 485

Working with Semiconductors

A BRAND-NEW work-
ing guidebook to semi-
conductor circuit oper-
ation of value to tech-
nicians and others who
work with solid-state
equipment. The won-
derful aspect of this
book is that you can
really develop a thor-
ough understanding of
semiconductors - and
actually enjoy doing
it! In striking contrast
to the usual textbook

approach, this up-to-the-minute volume avoids
dry, theoretical mathematical explanation-it
tells you simply how and why things work ...
backed up by large, clear expository illustra-
tions. More advanced circuits covered are:
transistor oscillators, multivibrators, Eccles -
Jordan and Schmitt trigger circuits, crystal -
controlled generators, counters, power supplies,
high -frequency circuits, field-effect transistors,
unijunction transistors, tunnel diodes, SCRs,
etc. 224 pps., over 185 illus., 15 Chapters.

List Prise 57.95 Order No. 501

AN EXTRAORDINARY OFFER...
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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 Triai

(Combined List Price $47.80) Club Membership

C
each

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 $47.80) 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!

TV TROUBLESHOOTER'S HANDBOOK
Revised Second Edition

A completely updated quick reference source
for solutions to hundreds of tough -dog troubles.

Regular List Price $7.95

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 BoDk Club. We urge you, if this
unique offer is appealing, to act

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

To start your Membership on these
attractive terms, simply fill out and
ma.1 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
Su rimit, Pa. 17214.

Typical Savings Offered Club
Members on Recent Selections

Commercial FCC License Handbook
List Price $8.95; Club Price $5.95

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

Citizens Band Radio Service Manual
List Price $7.95; Club Price $4.95

How to Use Color TV Test Instruments
List Price $7.95; Club Price $4.95

FET Applications Handbook
List Price $14.95; Club Price $9.95

Fire & Theft Security Systems
List Price $7.95; Club Price $3.95

TV, Radio & Hi-Fi Hints & Kinks
List Price $7.95; Club Price $4.95

Beginner's Guide to Computer
Programming

List Price $9.95; Club Price $6.95
199 TY Tough -Dog Problems Solved

List Price $7.95; Club Price $4.95
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

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

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

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

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

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

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

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

... for more details circle 104 on Reader Service Card
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NO
Heathkit

DC -10 MHz
Triggered

Sweep Scope
only $229.95

44
e 0. 111)..

l
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 0
Low in cost, yet loaded with features!
The Heathkit 10-103 5 -inch Triggered Sweep Scope is a gen-
eral purpose scope with built-in features, flexibility and price
we think you'll find hard to pass up. It provides DC -10 MHz re-
sponse, 6 x 10 cm screen with lighted graticule, calibrated at-
tenuator, 50 ns sweep rate with x2 magnification, AC -DC
coupling. And there's triggered sweep with "plus -or -minus" for
selecting waveform slope, AC -DC which removes any DC com-
ponent in the signal, or permits direct coupling for triggering
by DC level changes or very low frequency AC changes. Other
features include provisions for external triggering signals and
horizontal deflection signal, front -mounted connectors for ver-
tical inputs and 1V peak -to -peak signal for checking calibration.
The Heathkit 10-103 gives you the perfect tool for audio and TV
shop work, yet it has the precision and sensitivity needed for
general lab work too. For a feature -packed scope at an unin-
flated price, order your 10-103 now.
Kit 10-103, 37 lbs. 229.95*

Heathkit "31/2"
Digital

Multimeter
...$229.95

The Heathkit Digital Multimeter is already the talk of the indus-
try. It has 31/2 digits for 100 uV resolution on the 200 mV range,
1 V on 1000 V. Five overlapping ranges measure voltage from
100 uV to 1000 V on DC (either polarity); five ranges cover 100
uV to 500 V on AC; 10 ranges measure 100 nA to 2 A, AC or DC;
and six ranges measure resistance from 0.1 ohm to 20 meg-
ohms. Input impedance is approximately 1000 megohms on the
2V range, 10 megs on higher ranges with overload protection
built-in. Decimal is placed automatically. The IM -102 can be
calibrated with furnished equipment to 0.2%, or can be lab
calibrated to 0.1%. Now take another look at that price.
Kit IM -102, 9 lbs. 229.95*
Kit ID -1041, high voltage probe accessory, 1 lb. 6 95*

FREE '72 Heathkit Catalog
Here's the world's largest selection of serv-
ice equipment kits. Including a dual trace
triggered scope with x -y mode for a low
399.95'; 15 MHz frequency counter for just
199.95'; portable VOM with ruggedized
taut -band meter for 47.95'; new vector
monitor for 49.95'. Plus a wide assort-
ment of generators, testers and me-
ters-all with built-in Heathkit value.
Send for your free catalog today.

HEATH COMPANY, Dept. 24-2
Benton Harbor, Michigan 49022
 Please send FREE Heathkit Catalog.

mEaTnart

Schlumberger

 Enclosed is $ , plus shipping.

Please send model(s)

Name

Address

City State Zip

Prices & specifications subject to change without notice.
Mail order prices; F.O.B. factory. 7E-254

N EWS . . .
continued from page 31

11. Prominently Display Shop Labor Rates and Technical Fees
(A) Prominently display a plainly legible listing of minimum service rates,

estimate charges arid/or hourly labor fees for all units normally accepted for
service.

(B) Maintain and display, upon request, a complete listing of service
charges, diagnostic fees, fiat -labor rates and/or maximum hourly fees upon
which all service rates are billed.
12. Issue Itemized Bills

(Ai Provide with each repair for which charges are made, an accurately
itemized statement for material used, procurement or handling charges, taxes,
baste service fees, technical time and/or labor charges and any other items in-
cluded in the total price of the bill.

11) Charge only fur parts actually installed and for services actually per-
formed. Charge no more than a reasonable installed price. including procure-
ment and handling charges for any part installed or provided.
19. Maintain Truth In Advertising

(A) Employ no tactics nor use any advertising which tends to deceive or
mislead any portion of the public either in actual wording suggestive phrasing
or by the omission or obscure placement of pertinent facts.

(B) Pertinent conditions and descriptive facts concerning an advertised item
or service must be included in the same message or ad and, if printed, must
appear in type no smaller than one-fourth ( the size of the type used for
other direct or indirect references to the product. No merchandise or service
shall he offererl which is not readily available at the quoted or advertised price
or which is not wholly useful without the necessity of "optional extra" items
or services unless such conditions are clearly stated.

IC) Make no (debris that offer or imply to service tor deliver materials under
conditions which are questionable oor unfair to the set owner. the public or fel-
low members of the industry. Advertise or quote 110 fee which is so low that
profit is not possible without increasing the cost of unadvertised services, by
selling additional parts, by adding unnecessary services and charges or by other
means of subsidization.

DI The services of a trip charge shall not be advertisrs1 as a service
charge. etc. Properly and truthfully define the products and services for which
prices have been advertised or quoted. List the brand name and full model or
part number of any product or part for which a picture and/or price is dis-
played or quoted.

(El Plainly list the principal business and/or office address and telephone
number of the service company in all advertisements and upon all receipts.
invoices, bill heads, etc. No implication shall be made that a branch or office
exists in an area where no such establishment exists.

(F) The words "bonded," "authorized," "certified," "approved." etc., or
words of similar eramotation shall not be used in any advertising unless it is
also (dearly stated to what extent arid by whom such bonding, authorizing. li-
censing, certifying, approving, etc., is granted.

(G) No reference or implication shall be made to indicate that a service or
sales establishment is a factory branch or possesses any factory authorization
without the ability to clearly and unquestionably prove such claims upon de -
'nand. or that the firm is in any way or manner connected when another firm
or line of business when no such connection exists.

(III No claims shall be made as to the amount of percentage of repairs
which may be or are completed in the home within a given period of time, or
any other changeable or unforeseeable variable. Superlatives which are merely
"Pillions and subject to change shall not be used unless specifically related.
provable facts are also itemized. No claims of any kind may be made in ally
mariner which cannot be promptly and clearly substantiated.

(I) The word "free" shall not be used in the advertising irf any product
or service when such product or service may be obtained only by purchasing
or making a commitment for another product or service for which a fee or
other obligation or service must he provided in any manner.

(J) All advertisements shall conform to standards as reentioneruled by laws.
the Advertising Code of American Business, local Better Business Bureaus
and/or other responsible agencies representing and/Or moolorstal by the elec-
tronics servicing industry.
14. Cooperate with Authorized Industry -Policing Agencies

IA) Cooperate with and assist in any reasonable investigation by legal or
authorized agencies or personnel concerning any question of violation of any of
these prescribed codes.

I It) Each service invoice shall contain the customer's name and full ad-
dress; the make, model arid serial number (when available) of the unit or
units being serviced: the dates upon which service was requested and completed
ton each individual unit: and shall be signed or distinctively initialtal by the
technician or other qualified person performing or assuming liability for each
or all services performed.

(C) Testify truthfully and/or offer provable evidence against known vio-
lators.of these codes or other ethical business practices to proper investigating
co lllll oittees or agencies, and make immediately available any required copies
of records pertinent to any validly questioned transaction when requested.(It) the not engage in malicious or insinuated, unprovable attacks upon the
integrity of individual or collective competitors or upon the quality of parts or
services allegedly provided by (hero when in the presence of a customer or the
general public.
15. Observe the "Golden Rule"

(A) Ile professional and fair to the consumer, to your employees and to
yourself.

(Ill Expect just respect and compensation. as a skilled professional. for
valuable services provided and be proud at all times to he part of an honorable
and worthwhile profession.

(C) Be neat and courteous and respectful to all customers and acquaint-
ances and treat each client as you would expect to he treated if you were
the client receiving the services and the bill.

RCA Announces Recall
of AM Clock Radios

RCA has initiated a recall and product modification pro-
gram for its RZD-422 AM clock radio model.

W. Thomas Collins, manager of Consumer Affairs, RCA
Consumer Electronics, said the action resulted from inci-
dents involving three of the 27,000 units of the model pro-
duced. The incidents involved only damage to the radio
itself with no other reported damage or personal injury.

Mr. Collins urged that owners of these clock radios
promptly unplug them and return them for modification to
any RCA Consumer Electronics dealer or distributor. The
RZD-422 is the only model involved in the program.

"An extraordinary combination of circumstances-a ca-
pacitor changing value as a result of the radio being turned
on a large number of times, followed by the unrelated fail-
ure of a diode-could cause this model to overheat to such
an extent that a small hole may be burned in the plastic
cabinet," Mr. Collins noted.

... for more details circle 115 on Reader Service Card
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When we set out to make GE tv :he sets you like to service,
we recognized the importance of establishing good

communications with independent service technicians.
One of the ways we're doing this

General Electric introduces is
with

our quarterly newsletter,
Television Service News. Right

a new idea in
on the front of each issue of TSN is a list of local

telephone numbers of GE people to call for
information you need in a hurry. Things like:

tv communications parts information; placing parts orders;
technical help; service manuals; and

credit information. Inside of every issue
of TSN, we're putting the kind of advance news you need to more

easily service GE b & w and color models. If your tv service company
is not receiving GE's Television Service News, send us this coupon

and we'll see that you get it.
r

"Dutch" Meyer
General Electric Company  TRPD
1 College Blvd.  Portsmouth, Va. 23705
Please send me GE's Television Service News.

Name

Service Company

Address

Ci'y State Zip

1

We build every television as if we were going to use it ourselves.

GENERAL C ELECTRIC
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Nobody but Eico makes the troubleshooting of solid state
equipment so quick, easy, versatile and precise for the pro-
fessional electronics technician and engineer-and at such
low cost!

 Dynamically tests transistors in and out of circuit.
 Performs the 4 basic tests on all types of FETs

including pinch -off.
 Performs the 3 basic tests on all types of bipolar transistors.
 Tests for true transconductance and AC Beta,

in and out of circuit.
 Tests all types of diodes and measures zener voltage.
 Tests SCRs, TRIACSs, and UJTs.
 Incorporates easy -to -use DC Voltmeter and Ohmmeter.
 50 uA taut band meter movement.

FREE 32 PAGE EICO CATALOG
For latest catalog on EICO Test Instruments, Stereo, EICOCRAFT
Projects, Environmental Lighting, Burglar/Fire Alarm Systems,
and name of nearest EICO Distributor, check Reader Service
Card or send 250 for First Class mail service.

EICO, 283 Malta Street, Brooklyn, N.Y. 11207

for more details circle 109 on Reader Service Card

SCREW
STARTER

Reduce possibility of shocks while starting screws in
electrical equipment. Use the Ullman shock resistant
nylon screw starter. With a simple twist, the high car-
bon steel bit locks firmly into the screw. Bit locks and
resets automatically. And, the electric shock resistant
nylon handles mean added safety for you.

Comes in 4 lengths from 2%" to 1534"
Priced from $2.50 - 3.90

Also available with
PHILLIPS HEAD type bit 

4 sizes priced from $2.50 - 3.80

Write for FREE catalog of other ULLMAN tools.

..1101grig OE VICES CORPCNIVATION
Ridgefield, Connecticut 06877

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

RCA SALES CORPORATION
Color -TV Chassis CTC55 Series-Brightness Limiter/ HV Adjustment

The following adjustment and check procedures (in brief
form) may be helpful in resolving "insufficient brightness,"
"poor picture," or similar problems in early -production in-
struments.

Brightness Limiter Adjustment

The line voltage should he 120vac and the chassis ON for
at least 10 min. Then turn the tuner to an unused channel
and obtain a blank raster by inserting a screwdriver blade
between tie point TP203 and the adjacent IF can (see Tek-
fax schematic No. 1378 and illustration). Then set the
SCREEN controls correctly (just cut off). Turn the BRIGHT-
NESS control to maximum, CONTRAST- control to mid -range
and adjust the BRIGHTNESS LIMITER control ( R406) to ob-
tain a horizontal output tube cathode current of 260ma. If

t
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the 260ma current cannot he obtained, either change resis-
tor R731 to 27K or bridge it with a 68K resistor.

The 260ma setting is correct for the early -production
chassis. The current should he set to 240ma in the later -

production chassis (chassis with a video output screen resis-
tor 47K, R104).

High -Voltage Check

Perform this check on normal station signal. The high
voltage should measure 21.5kv with an open jumper across
resistor R413. Then turn the BRIGHTNESS control to maxi-
mum-the allowable drop from the previous reading is 3kv.

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

. . . for more details circle 137 on Reader Service Card
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CB Servicing...
continued from page 49

transceiver chassis, the Antenna Loading control
may be adjusted with a non-magnetic screwdriver for
maximum output, as indicated on the field -strength
meter. For accurate results, place the meter at least
30 ft from the antenna.

Modulation Adjustment
 Connect a modulation monitor to the transceiver.
 Connect an audio generator between ground and the

center pin of the microphone connector. Tune the
signal generator frequency to 1 kHz and adjust its
output level to 10mv.

 Apply power to the transceiver and depress the mike
button. Adjust potentiometer VR-6 to produce 80
percent modulation as indicated by the modulation
monitor. Voice modulation should never exceed 100
percent.

TVI Adjustment
 Tune a TV set to Channel 2.
 Depress the mike button and adjust coil L14 at the

rear of the transceiver for minimum interference on
the TV set. (The interference being eliminated may
appear as a cross -hatch or wavy line pattern on the
TV screen during CB transmission.)

SERVICE NOTES

Remember that it is the transmitter that is licensed
and not the operator. Anyone may operate a properly
licensed transceiver, but the licensee is responsible for
any violations. Therefore, power to the auto transceiver
should be available only when the ignition switch is ON.
This will prevent unauthorized operation by other per-
sons and prevent battery drain when the unit is not in
use.

Most American cars use negative ground system
while most foreign cars use positive ground. Care must
therefore be taken to determine the polarity of ground
before any repair or modification is begun. 

NEW AND ONLY
FROM EICO-
THE INDUSTRY'S
LOWEST-PRNXD
PROFESSIONAL
FET-TVM.

Model 239

Use the battery powered Solid State EICO 239 on your
bench or in the field. Check semiconductor and vacuum
tube circuits. 11 Megohm DC input impedance. Read AC
rms and DC voltages in seven steps from 1 to 1000 volts
on large 41/2" meter. Measure and read peak -to -peak AC
to 2800 volts. Check resistance from 0.251 to 1000M!1 on
seven ranges. Provides a total of 28 useful ranges on 12
accurate scales. Automatic battery check. Includes exclu-
sive DC/AC ohms UniprobeTM. Factory Assembled, $59.95.

FREE 32 PAGE EICO CATALOG
For latest catalog on EICO Test Instruments. Stereo. EICOCRAFT
Projects, Environmental Lighting, Burglar/Fire Alarm Systems,
and name of nearest EICO Distributor, check Reader Service
Card.

MO, 283 Malta Street, Brooklyn, N.Y. 11207 EICO
... for more details circle 109 on Reader Service Card

You don't carry on like that when I go away
for a day!

Why pay an answering
service when you can

own your own?
Dictaphone has a machine to
make sure you never lose an-
other cent through a missed
phone call or a garbled mes-
sage. In fact, we have a whole
line of them.

They're called Ansafones. You can buy one outright
or possibly lease it for about what you're paying your
answering service now. And it works for you 24 hours a
day, 7 days a week.

For a free brochure describing how much an
Ansafone can help you, mail this coupon now.

()Dictaphone
Box L24, 120 Old Post Road, Rye, New York 10580

Please send me full details of the Ansafone line.

Name

Company Phone

Address

City __State_ Zip Code

I.
Ansafone and Dictaphone are registered trademarks of Dictaphone Corp.

... for more details circle 108 on Reader Service Card
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INsTANI
ONTAL
LEANg0

1111ZIC3 Residuj
llownt .or W

y:2.1TCHES  Palo
40:"t HEADS  TU.,100

-,0118  INSTRU..-
-ZIPITED CIRCUIT
'M.& TEL EOUIP

SEND FOR
FREE SAMPLE

NO RESIDUE  NON-FLAMMABLE
NON-TOXIC  NON-CONDUCTOR

A CHEMICALLY PURE CLEANING AGENT

WITH:

1. SELECTIVE CLEANING POWER
- removes greases, oils, dirt
and organic soils with no effect
on the article being cleaned.

2. EXCELLENT PENETRATING
AND WETTING ACTION - Its
high density and low surface
tension permits maximum pen-
etration of most minute crev-
ices where its superior wetting
action then cleans even most
difficult materials.

3. PURITY - evaporates com-
pletely - leaves NO residue.

4. SAFETY - Non -explosive, non-
flammable, non-toxic.

5. STABILITY - does not react
chemically with other materials.

Available in 7 & 16 oz. aerosols
with "Snorkel Tubes"

LPS RESEARCH LABORATORIES, INC.
2050 COTNER AVENUE. LOS ANGELES, CALIFORNIA 90025

PHONE: (213) 478-0095

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

CLOSED
FOR

CONVENTION

Maybe some Canadian
service dealer stayed
home and will service
my TV set.
Don't be a stray, join the crowd and benefit by the
educational experience offered at the first joint
service conference-National Electronic
Associations, National Alliance of Television
Service Associations, International Society of
Certified Electronic Technicians, and Electronic
Technicians Association of Louisiana. Jung Hotel,
New Orleans, La., August 9-13, 1972.

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

MAGNAVOX

Record Changers-Slow Turntable Speed

Slow turntable speed can be caused by the incorrect lo-
cation sequence of the turntable bearing and washers on
the turntable spigot housing assembly. It is not uncommon
for the bearing and washers to adhere to the turntable hub
during turntable removal, and fall off as the turntable
clears the record spindle. Therefore, for all complaints of
"slow turntable speed," consider the possibility that the
turntable may have previously been removed and then re-
installed with the bearing/washer group in an incorrect se-
quence. It is imperative that the bearing/washer group be
installed in the sequence shown in the service manual for
the changer involved. If the bearing/washer group is as-
sembled in an incorrect sequence, the speed of turntable
rotation can be reduced by as much as 10 percent.

Tape Recorder Model 1K8879-Replacing 60Hz Capstan Sleeves

The dual capstan drive of this tape recorder requires that
both 60Hz capstan sleeves have precisely identical outside
diameters. A small difference in outside diameters of the
two sleeves, which could result when replacing only one
sleeve, can cause the tape to bunch in one direction. Be-
cause of this requirement, replacement sleeves are supplied
in matched pairs under Part No. I ICO28-5. It is imperative
that the sleeves be replaced in pairs, using only matched
pair replacements.

EMERSON

Radio Model 31T73W-Excessive Hum At Low Volume Level

I i case of excessive hum at the minimum setting of the
VOLUME control, disconnect the ground lead from the step -

Antenna

Ground Lead
from Transformer

down transformer and reconnect it to the same solder con-
nection used for the grounded -positive lead from the 500/1f
filter capacitor, as shown in the illustration.

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

POCKET RADIO PAGER 703

Receives messages in both
voice and alert tone

A miniaturized personal radio
weighing less than 9 oz reportedly re-
ceives messages in both voice and alert
tone. It measures 21/2 in. by 5 in., is
less than 1 in. thick and can be slipped
into a pocket or clipped to a belt. The
pager normally operates with a built-
in antenna but the user can wear a
small wire antenna for improved sen-
sitivity and range. The unit is avail-
able with a simple tone alert or with
tone -plus -voice. It is operated by en-
coding signals transmitted by pushbut-
ton or a dial -access system, and uses
either throwaway mercury or re-
chargeable nickel cadmium batteries.
RCA Government and Commercial
Systems.

CB RADIO 704

Transceiver rated at
0.5i.tv sensitivity

Features of the Puma 23 CB include
an S/RF meter that glows amber when
receiving, red when transmitting and
flashes bright red indicating modula-
tion. The noise cancelling mike plugs

in, power leads are quick disconnect
and jacks are conveniently placed for
PA and remote speaker. The Puma 23
receiver is reportedly rated at 0.5ktv
sensitivity and has a crystal filter and
high performance automatic noise
limiter. Price: $114.95. Pearce -Simp-
son Div., Gladding Corp.

DUAL RECEIVE MOBILE UNIT
Any of 23 channels can be used 705
while monitoring another channel

The Messenger 323-M, a dual -re-
ceive capability mobile unit reportedly
allows the operator to use any of the
23 channels normally while simulta-
neously monitoring any other channel.

Separate SQUELCH controls are pro-
vided for the primary receiver and the
monitoring function. This permits the
operator to squelch down the moni-
tored channel so that only local callers

will activate the DRC circuitry. A fea-
ture of this unit is its two -mode opera-
tion selectable by a switch. In the AU-
TOMATIC mode, when a signal is re-
ceived on the monitored channel, a
signal light illuminates and the call is
interjected through the speaker. If,
however, the operator doesn't want his
normal operation interrupted he can
use the ALERT mode. In this mode the
signal light illuminates to indicate a
call on the monitored channel, but the
receiver continues to operate normally
on the channel in use. Either of two
channels can be monitored by the unit,
selectable by a front -panel switch. A
crystal for Emergency Channel 9 is
supplied, while the other monitor po-
sition is left open for the installation
of a local club or calling channel crys-
tal. The main channel selector covers
23 channels, with all crystals supplied.
Suggested price is $289.95. E. F.
Johnson Co.

MOBILE CB TWO-WAY RADIO 706

The unit has emergency
Channel 9 scan -alert

The Cobra 28 is reportedly a 23 -
channel two-way radio with an exclu-
sive Emergency Channel 9 scan -alert

that enables the user to monitor the
emergency channel and any other se-
lected channel simultaneously. The
unit continuously scans both channels
but locks in on the first signal. It is all
solid-state and features a noise blanker

and automatic noise limiter, delta tune,
PWR/S meter, plug-in dynamic mic-
rophone, PA switch and external
speaker jack. It operates on 12v dc but
may be used with the PAC 24, a 117v
ac power supply, in base applications.
Price: $169.95. Dynascan Corp.

FM TWO-WAY PORTABLE RADIO

Provides intermodulation 707

protection of 70dB

The Model HANDIE-COM MH-70
radio is available in either a standard
or universal configuration with 2.0w
RE power output and up to 4 frequen-
cy operation. The universal configura-
tion provides a removable coil -cord
remote speaker -microphone with
which one can transmit and receive
without removing the unit from its
belt -carrying case. By disconnecting

the remote unit, the radio operates on
the internal speaker and microphone
without further adjustment. Through
the use of field effect transistors and
IF crystal filter techniques, the MH-70
reportedly provides intermodulation
protection of 70dB. Rated at 90dB se-
lectivity and 0.50/Lv sensitivity, the
MH-70 receiver provides maximum
protection against adjacent channel
interference and is able to pick up sig-
nals. The radio can be powered with
either a rechargeable nickel -cadmium
battery or a long-lasting mercury bat-
tery. Also available is a battery car-
tridge clip which can be loaded with
AA size mercury or alkaline cells.
Motorola Communications Div.

VHF -FM RADIOTELEPHONE 708

The unit has provision
for full remote control

The Model MK25 uses a new se-
ries of integrated circuits, including a
unique quadrature detector containing
almost 50 solid-state components.
State-of-the-art monolithic crystal fil-
ters are employed to provide more

continued on next page
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To Troubleshoot DEALER SHOWCASE
FAST & EASY

rtr

$3495Postpaid

use: Serviset
Model EC

PATENTED

FREE
INFORMATION

A precision engineered professional quality
electronic test instrument. Ideal for field or
bench servicing of all types of Communica-
tions gear.
CHECKS: sync, sweep, video, audio circuits,
high voltage supplies (DC, RF or Pulse), low
voltage supplies, coils, capacitors, resistors,
tubes, transistors, diodes, transformers,
speakers, etc. Will locate trouble to a partic-
ular stage, determine defective component
and can actually be clamped in circuit to re-
store circuit operation temporarily in 80%
of component or tube defects. Ideal for locat-
ing and confirming intermittents.

SPECIFICATIONS:

RF d AF Signal Tracer, RF & AF Signal Injec-
tor, AC & DC Voltage Indicator 0/60/550/
20,000 DC Polarity Indicator 60/550/20,000
volts, Lo ohms 0-5. Hi ohms 0-500k-20 meg-
ohms. Tests Condensers, .00025-12 mid., Tests
Resistors 2 ohms -20 megohms, 2 Capacitance
Sub ranges .01-.1 & 4-40 mid., 3 Resistance
Sub ranges 50-500 ohms, 5k -25k, 100k-1 meg.

NEW CT -1
From

Will allow you
to Dynamically test all
types of capacitors.

The Model CT -1 features a built-in electronic
power supply providing BOTH AC and DC
Test Voltages in a special circuit with high-
ly sensitive NEON type leakage indicator.
The CT -1 permits quick, accurate testing of
condensers for leakage or shorts with actual
DC voltage applied and readily indicates in-
termittent OPEN condensers with AC ap-
plied. Self-regulating power supply circuit
provides tapered forming current to suit par-
ticular requirements of capacitor under test.
Special circuit re-forms and polarizes elec-
trolytic and tantalytic capacitors under test.
High sensitivity permits determination of
condenser dielectric breakdown before leak-
age causes major shut -down.

Only $16.95 postpaid
Capacitance Range: .00025-1000 mfd.
Sensitivity: Over 200 M E G O H M S

30 DAY MONEY -BACK GUARANTEE

LEE ELECTRONIC LABS., INC.
88 Evans Street
Watertown, Massachusetts 02172

continued from page 71

than 80dB of adjacent channel rejec-
tion. The unit features 12 channel op-
eration, plus ESSA weather reception.
Marine channels 6, 16, and 26 are in-
stalled by the factory. The 25w radio-
telephone has provision for full re-
mote control, including channel

changing. It employs a broadband
FET front-end design which provides
an average sensitivity of 0.35pv over
the entire marine band. Airmarc Corp.

MOBILE TRANSCEIVER 709

Features five -stage
noise blanker

Designated as the SST, this 23 chan-
nel transceiver is said to feature a five -
stage noise blanker, a PA function

having an audio output in excess of
7w, and ceramic filtering to provide
selectivity of over 55dB. Utilizing a
cascode front end, sensitivity is rated
at 0.3ta for 10dB S-I-N/N. Price:
$169.95. Browning Laboratories, Inc.

CASSETTE RECORDER 710

Frequency response is rated
at 35Hz to 15kHz 7-1--2d8

The Model 2516AV stereo cassette
unit is an amplified deck with a head-
phone input on the top panel. It in-
corporates a heavy-duty biperipheral
drive system which reportedly is noted
for its low wow and flutter character-
istic. Frequency response is rated at
35Hz to 15kHz ±2dB, wow and flut-
ter less than 0.15% and signal-to-noise
ratio greater than 46dB. It is equipped

with an end -of -tape shutoff mechanism
which is designed to disengage the

pinch roller and heads from the cas-
sette and revert automatically to the
stop mode. The mechanism also senses
a defective or stalled cassette. Suggest-
ed list price is $239.95. 3M Co.

FM TRANSCEIVER 711

Features a built-in
tone burst encoder

The built-in tone burst encoder fea-
tured in the 2 meter FM transceiver
Model RW-Bnd reportedly provides
quick and easy access into tone acti-
vated repeaters. All tones are factory

preset to the more commonly used
frequencies, but can be reset in the
field following the instructions pro-
vided with the transceiver. A front
panel power selector switch allows a
choice of power output of 0.1w, 1.0w
or lOw. The power requirement is
13.5v dc ± 10% at 2.42a. The unit
has 12 channel capability with a se-
lector switch control. Ross and White
Co.

STEREO CENTER 712

Combines a sensitive tuner
with a powerful amplifier

In a new compact stereo system the
receiver combines a sensitive and se-
lective FM and AM tuner with a pow-
erful amplifier rated at 120w IHF
(45w per channel, rms). The receiv-
er's ceramic IF filters provide 60dB
alternate channel selectivity on FM

. for more details circle 123 on Reader service Card
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and over 40dB adjacent channel selec-
tivity on AM. The Model BC360 in-
cludes integrated circuits, field-effect
transistors, and all -silicon solid-state
design. In place of conventional
knobs, it features push buttons for in-
stant selection of inputs and outputs,
tape monitor, loudness compensation,
high and low filters, and FM muting.
The speaker selector buttons give the
owner a choice of four positions-
local, remote, local and remote, and
all speakers OFF for private listening
with headphones. Linear slide levers
provide control of volume, stereo bal-
ance, bass and treble. The slide con-
trols adjust smoothly and afford the

additional advantage of easily visible
settings. The compact's 4 -speed BSR
turntable has controls for anti -skate,
cueing and pause, stylus pressure and
a counter -balance adjustment. The
turntable may also be set to automati-
cally shut OFF the entire unit upon
completion of the last record. Suggest-
ed list price is $379.95. Bogen Com-
munications Div./Lear Siegler, Inc.

AM/FM STEREO RECEIVER 713

Rated at 140 continuous
RMS watts

Priced at $499.00, the Model 2270
receiver is rated at 140w rms continu-
ous (70w per channel) with both

(4'n
4.4

channels driven into 811 and with less
than 0.3% IM or TH distortion for
any combination of frequencies be-
tween 20Hz and 20kHz at full rated
power. Superscope, Inc.

FOUR -CHANNEL
PRE/POWER AMP
Achieves four -channel sound
from two -channel sound sources

714

The QA -800 consists of four ampli-
fiers plus quadralizer circuitry for the

creation of four -channel sound. It is
capable of providing each of the dif-
ferent four -channel modes prevalent
today, or can be used for conventional

two -channel stereo. 1he advantage of
this unit reportedly is that it is able to
achieve four -channel sound from two -
channel sound sources through its
quadralizer, supplying either matrix or
phase -shift sound selected from a front
panel switch. No additional amplifiers
or synthesizers are needed. With click
stop type TONE controls, it is possible
to have precision settings. There are
separate controls for both front and
rear speakers when the unit is used in
the quadraphonic stereo mode. The
QA -800 has a master VOLUME control
for adjusting the sound level of all
four channels at the same time, but
there are also four separate LEVEL con-
trols, one for each channel. U.S. Pion-
eer Electronics Corp.

DICTATING UNIT 715

Operates on miniaturized
cassettes

The Norelco 88 portable dictating
unit operates on miniaturized cassettes
slightly larger than a book of matches,
providing up to 30 min dictation time.

Powered by a standard 9v battery, the
unit weighs less than 20 oz. Its fea-
tures include visual indexing, automat-
ic sound LEVEL control and separate
built-in microphone and speaker ele-
ments. Philips Business Systems Inc.

..-..-

.------
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From Antennas
to Wall Outlets
KAY-TOWNES
Makes Everything!
One supplier, one distributor can
give you a complete line of high
quality systems and components
for better TV pictures and
brighter sales pictures!

You can sell
a complete line of
 All -Channel TV and FM

Antennas
 Area Special Antennas for

your location
 Hi -Carbon Golden Masts...

telescoping or straight lengths
 Distribution Amplifiers and

Systems
 Antenna Mounted Amplifiers

and Couplers
 All related equipment including:

Splitters, Couplers, Mixers,
Wall -Taps and Drop -Taps.

Every Kay -Townes product is
field tested, performance
proved... and designed and
manufactured in the U.S.A.

WRITE NOW FOR
OUR COMPLETELY
NEW MATV
AND ANTENNA
CATALOGS!

KAY-TOWNES
P.O. Box 593
Rome, Georgia 30161
Phone: (404) 235-0141

fcr more details circle 121 on Reader Service Card
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INJECTORALL'S
HEAVY DUTY

TUNER CARE KIT
CLEANS TUNERS

"the professional way"
INJECTORALL's new heavy duty TUNER CARE KIT
has a double punch. It is a two-part system. Part
one, ROYAL CLEAN Tuner Degreaser, pressure
cleans contacts and part two, ROYAL LUBE Heavy
Duty Lubricant, lubricates and keeps them clean.
It works better because
ROYAL CLEAN dissolves
dirt and grease instantly
leaving no gum or resi-
due. It is safe for plastics
and leaves contacts shin-
ing new. ROYAL LUBE,
the extra thick lubricant,
protects, lubricates, and
cleans contacts as the
tuner is used.
INJECTORALL's two part
system in one package is
called "TUNER CARE
KIT."

Cat. no. 700-701 TUNER CARE KIT $4.98 dealer net.

INJECTORALL ELECTRONICS CORP.
Glen Cove. N.Y. 11542

In Canada: Dominion Tire and Radio Co., Brandon, Manitoba

. . . for more details circle 116 on Reader Service Card

'NAMPA.

Now in a
mobile unit...

DRC*
*DUAL RECEIVE CAPABILITY

sssss worm

New Messenger 323-M
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 Mainesota56093

... for more details circle 120 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.

TAPPING TOOL 716

Can be used to
form new threads

A 3 -in -I Tapping Tool has two in-
terchangeable bits. Each blade has
three tap sizes-one has 10-24, 8-32
and 6-32 taps, the other has 10-32,
8-32, and 6-32. Sizes arc stamped on
the blade. It is claimed that this tool
can be used to form new threads or

reform burred threads in metal up to
3/16 in. thick. The blade is reportedly
made of special high carbon steel to
prevent snap -off. Also, for faster, ac-
curate threading, each tap has a spe-
cially designed lead thread. Overall
length of the tool is 7 in., weight 3
oz. Holub Industries, Inc.

GOLD VINYL ROTOR WIRE 717

Designed to conduct current
for even heavy rotors

The gold vinyl rotor wire reported-
ly provides installation durability to
the extent that the firm is guarantee-
ing it for a full 25 years. The wire.
protected from deterioration by a
tough, gold vinyl jacket, is designed to

drive the heaviest rotors with ease,
even when the rotor must be located
some distance from the TV receiver.
The wire uses pure copper, 20 gauge
conductors and has an extra wide ref-
erence conductor, imprinted for rapid
identification. The vinyl jacket report-
edly provides a tough, long-lasting
shield from ultra -violet rays, wind,

weathering and corrosive atmospheres.
It also resists rot and is repellent to
rodents. It is highly flexible and can
he bent and wrapped around corners.
The 25 -year warranty protects the user
from deterioration and decay caused
by weathering and industrial atmo-
spheres, and against defects in mate-
rials and workmanship. Channel Mas-
ter.

COUPLER 718

Effective in eliminating
reflective or ghost signals

The Yagi model coupler is useful in
areas where channels are broadcast
from different directions. Used with
directional antennas, it is effective in
eliminating reflected or ghost TV sig-
nals. In many cases, the coupler is said
to eliminate the need for an antenna
rotator. Multiple single -channel an-

tennas can be combined into a single
downlead to the TV set with the Yagi
coupler. It can also be used to com-
bine a single channel antenna with a
broadband antenna. This coupler pro-
vides two paths for TV signals. One
path passes a specific TV channel with
a minimum of loss (typically 2.0dB),
hut attenuates all other channels se-
verely (about 20dB). The other path
attenuates the channel to which it is
tuned by about 10dB, passing all other
channels with only about 1dB attenua-
tion. The coupler is encased in a wea-
therproof housing and is complete
with straps and thumbscrews for easy
mast mounting. Jerrold Electronics
Corp.

CONNECTOR KIT 719
Designed to help simplify
modular -circuit maintenance

Many of today's modularly designed
TV sets and audio systems contain po-



larized nylon connectors. In the event
that any of these connectors become
defective and require replacement, a
kit has been developed to simplify the
repair of this modern circuitry. Avail-
able from electronic distributors
across the country, it has been de-
signed to eliminate searching for prop-
er nylon connectors or tools, reported-
ly containing everything needed to

make male and female nylon connec-
tor housings, from single- to multi -
circuit types. The kit is also said to in-
clude a prototype hand crimping tool
and a special terminal ejector tool.
Waldom/ Molex products, Molex
Products Co.

MINI -TEST CLIP

Spring loaded
contact hook

720

The test clip features a spring load-
ed contact hook which can be quickly
and positively connected to compo-
nent leads or terminals. The plunger
type action led to its nickname "The

Grabber." The design specifications
indicate the probe tip slips down over
any 0.025-sq.-in. wire -wrap pin, mak-
ing positive contact. The molded ny-
lon probe is completely insulated to
the point of connection. Pomona Elec-
tronics Co., Inc.

TEST TAPE 721

Offers instantaneous method of
checking frequency response

The No. I I 3T eight -track cartridge
test tape offers an instantaneous meth-
od of checking frequency response on
all types of stereophonic equipment.

This tape is designed with all neces-
sary correction factors included in it,
therefore, no charts or graphs are
needed for instant response measure-
ment. Reportedly all that is needed is
a scope and a sweep -frequency tape
for instantaneous response measure-
ments. Only a few quick adjustments

on the equalizer circuits, and the job
is done. The audio range of the unit is
from 60Hz to I5KHz with marker
pulses at I, 3, 5, 10 and 15KHz. Pa-
cific Transducer Corp.

OUTDOOR TV ANTENNA 722

Designed for stronger signal
pick-up and transfer

The Colorfinder model VHF -UHF -
FM outdoor color -TV antenna re-
portedly features a space-age, super -
swept V elements system for stronger

signal pick-up and superior transfer;
heavy-duty square double booms for
increased strength and rigidity; a

bonded gold acrylic finish that resists
weather, rust and corrosion; multi -
driven elements; low silhouette cradle
mount for superior wind resistance;
and UHF drive for stronger UHF
channel performance. Gavin Elec-
tronics, Div. of Antennacraft.

TRANSISTOR CURVE TRACER

Checks transistors in
and out -of -circuit

723

The Model 101 transistor curve
tracer is an instrument reportedly
functionally designed for rapid trou-
bleshooting of transistors both in and
out -of -circuit. This unit is expressly in-
tended for use in radio/TV repair,
transistor theory instruction, labora-

contined on next page

*sq. oqr szo moor 2

AUTOMATI

STAPLE GUNS
CUT WIRE & CABLE

INSTALLATION COSTS
. . . without cutting into insulation!
SAFE! Grooved Guide positions wire for
Groper staple envelopment! Grooved Driving
Blade stops staple at right depth of penetration
to prevent cutting into wire or cable insulation!

No. T-1 fri inT-18-Fits wiresiamulrto

BELL,
TELEPHONE,

THERMOSTAT,
INTERCOM,
BURGLAR

ALARM
and other low
voltage wiring.

Uses T-18
staples with 3/16" round crown

in 3/8" leg length only.

No. T-25-Fits wires up to
1/4" in diameter.

Same basic construction
and fastens same
wires as No. T-18.

Also used for
RADIANT

HEAT WIRE

/10

Uses T-25 staples
with 1/4" round crown in 9/32",
3/8", 7/16" and 9/16" leg lengths.

T-18 and T-25 staples also available in Monel and
brown and ivory finish at extra cost.

No. T-75-Fits wires and cables
up to 1/2" in diameter.

RADIANT HEAT
CABLE,

OF CABLE,
WIRE CONDUIT

COPPER TUBING
or any non-metallic

sheathed cable.
Also used as

DRIVE RINGS
in stringing wires.

Uses T-75 staples with 1/2"
flat crown in 9/16", 5/8" and

7/8" leg lengths.

Arrow Automatic Staple Guns save 70% in time
and effort on every type of wire or cable fasten-
ing job. Arrow staples are specially designed with
divergent -pointed legs for easier driving and
rosin -coated for greater holding power! All -steel
construction and high -carbon hardened steel
working parts are your assurance of maximum
long -life service and trouble -free performance.

Ask your Electrical Supply Dealer
or write for further details.

Saddle Brook, New Jersey 07663''.......,____...

"Pioneers and Pacesetters
For Almost A Half Century"

... for more details circle 101 on Reader Service Card

FEBRUARY 1972, ELECTRONIC TECHNICIAN/DEALER 175



"STAR -TRACK"' the most
Advanced Space -Age
VHFIUHRFM Color
Antennas ever introduced!

Similar design
to antennas
used in space
program.

U.S. Patent
No. 3,440,658

Corner Reflector Driven Disc Director Array for total
UHF coverage!
Multiple Tuned, Cut -to -Channel VHF Elements for total
VHF and FM coverage!

 Maximum construction for long installation life!
 Exclusive Reynolds Aluminum COLORWELD durable

baked enamel Gold finish!
Includes RMS SP -332 VHF/UHF Splitter for economical
single down -lead installation!

Model
RANGE OF RECEPTION
VHF UHF

SK -716
SK -1117
SK -1519

SK -13
SK -15
SK 19

Up to 50 miles
Up to 125 miles
Up to 150 miles

Up to 50 miles
Up to 75 miles
Up to 100 miles
Up to 25 miles
Up to 50 miles
Up to 100 miles

Write for
Catalog
Profit
Details!-
... for more details circle 130 on Reader Service Card

RMS ELECTRONICS, INC.
50 Antin Place, Bronx, N.Y. 10462
Tel. (212) 892-6700

WORKMAN
BOX 3828 SARASOTA. FLA 33578

lecOluc
PRODUCTS. INC

OEM and REPLACEMENT
MANUFACTURERS OF

FAIL

SAFE
IN

MOLDED
BLACK

PHENOLIC
CASE

14 Models
FA1 to FA7

&FAD Dual
BREAKER

FREE

FREE

CIRCUIT

BREAKERS

BUTTON EXTENSION
IN PACKAGE

VEST POCKET
CROSS REFERENCE

ASK FOR BOOKLET n X53

RECOGNIZED UNDER THE
COMPONENT PROGRAM OF

UNDERWRITERS' LABORATORIES,INC.

NEW PRODUCTS ...
continued from page 75

tory, quality control and circuit de-
sign. The Model 101 has a 1% cur-
rent sampling resistor and a 5% input
attenuator network. It has a I/16 -in.
welded steel chassis and a fiberglass

circuit board. 'I his instrument checks
both bi-polar and field effect transis-
tors and is designed to operate in con-
junction with any general purpose
scope to display a six -line family of
curves. It has two sockets for testing
and matching transistors out -of -circuit
and two types of probes for in -circuit
testing. Price is $150.00 including
both probes. Testline Instruments.

HEX DRIVE SOCKET TOOL 724

One too/ performs the jobs of
five regular style nut drivers

A nut setting tool with interchange-
able socket heads has sockets that
snap on, snap off from the hex shaped
driving shaft, and extra sockets that
are stored in handle when not in use.
This permits one tool to perform the

Hex Key Wrench
Turas Sockets in

Offset or Confined
Quarters

r r Mr1,
I '

Extra Sockets Store In Handle

jobs of 5 regular style nut drivers. In-
cluded with the hex drive socket tool
are Vt-in., 5/16 -in., 3/8 -in., 7/ I6 -in.
and 1/2 -in. hex sockets, plus a 1/4 -in.
hex offset wrench for turning sockets
in cramped or confined quarters. Tool
and components are mounted on a

bubble pack card and designated as
Stock No. 70135. List price is $2.95.
Vaco Products Co.

725
TUNER CLEANER/LUBRICANT

Compound blended of methyl alkyl
silicones and transport fluids

A blended compound of methyl
alkyl silicones and transport fluids are
formulated for polishing and lubricat-
ing tuner con-
tacts. It reported-
ly provides con-
tinuous cleaning
for both color -
and B/W -TV tun-
ers. The TV tuner
cleaner / lubricant
is said to be safe
for all plastics,
driftless, non-
flammable, will
not evaporate or
run, and resists
temperature ex-
tremes. The contacts are both paint -
able and solderable after normal
cleanup. Available in an 8 oz aerosol
can, it has an extension spray nozzle
that is flexible and can he easily di-
rected to contacts. General Electric
Co.

TOOL BAG CABINET 726
COMBINATION

Padding provides all-weather
protection for cabinet

The hag is made of black vinyl, re-
inforced with padding on all sides to
provide all-weather protection for the
metal cabinet and its contents. The
front cover has a layer of foam rubber
to cushion the drawers, and when
open serves as a placemat for delicate

instruments and tools. In the upper
part of the hag, above the cabinet, is a
storage section to hold larger tools,
instruments, etc. Brass hardware, for
a tight enclosure, completes the kit.
RAACO Corp.

. for more details circle 138 on Reader Service Card
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LETTERS ...
continued from page 28

ther did I, but I have attended many
service meetings and some factory
training sessions.

I do not imply that I am the best. I
do my best and I expect my customers
to receive a fair return for money paid
me. I do, however, want my customers
to know that I have reasonable knowl-
edge and experience.

Some of my customers were glad to
know that at age 61 I was able to pass
the CET examination, and have been
able to keep abreast of advancements
in my field. Good books and trade
magazines have been of considerable
assistance.

That man's letter tells me that some
of his customers are asking questions
and that he is beginning to doubt his
ability. In plain language, he has been
too busy trying to fix sets to continue
proper study and now he has fears
that he may need to apply for a li-
cense of some kind.

He is a young man and should take
a different attitude-his customers de-
serve it.

I suggest that any service man with
three or more years of experience get
off . . . and qualify instead of making
excuses. The CET examination and
certification can be a good step, it is
not that difficult.

SAM DAVIES, CET
MEMBER OF ISCET

Doesn't Pay Taxes

I've got a gripe that needs correct-
ing.

Admiral Corp. TV will not give TV
technicians a serviceman's price un-
less they have a tax number.

Many TV men don't have tax num-
bers as they mean a lot of extra book-
keeping and red tape. Also you must
post a bond to get one (in . . . any-
way). 1 prefer paying the tax on the
part or unit at the time of purchase,
thus saving bookkeeping, filing re-
ports, etc.

I now must order through a sub -
dealer at a probable increase in price.

Please do something about this be-
fore all TV outfits start the same prac-
tice.

We decided that we had
better withhold the writer's name.

The state law requires that a sales
tax be paid on all retail sales. I can't
say for your state, but in Minnesota
they are beginning to track down elec-
tronic technicians not abiding by that
law. To pay the tax on wholesale
prices denies the state a tax on the
markup in price-therefore your ac-
tivity is illegal.

We suggest that you begin filing
sales tax reports. We know the extra
bookkeeping required-our managing
editor does TV repair work at night
and he must file reports with both the
state and city.

Admiral is merely protecting you by
preventing retail customers from get-
ting the lower prices that you can get
as a law-abiding businessman. Ed.

Faces Same Problem

I have just finished reading Tony
Cizerle's letter, "Technicians Must Eat
Too." He has described exactly the
conditions that I am working under at
the present time, four men having quit
within the past six months because of
the pay situation.

The owners in this area have every-
thing under their thumbs. They have
gotten to the point where service is
based strictly on quantity and not
quality. The pressure on the techni-
cians is tremendous.

Our shop is a member of the IESA,
and I have heard the owners comment
that the only reason that they joined
was to keep the association off their
backs, and to be able to use the asso-
ciation as a reference when people
question our honesty and quality.

I could go on and on, but I thought

you might be happy to know that
other technicians feel the same way
you do, Tony. If only there were some
way to organize the technicians so that
they could stand up and demand their
equal share.

I have talked to several technicians
and most of them are afraid that they
will lose what they have. I am 40 and
have responsibilities, and it is these re-
sponsibilities which keep us where we
are.

Name withheld upon request

Enjoys Old Radios

In the October 1971 Readers' Aid
Column, Mr. Tucker requested infor-
mation concerning his Model 32 At-
water Kent Radio.

I hope he gets it, and if he does,
maybe you'll publish his letter and
tell me where he got it.

I have two years' worth of addresses
of people who are said to be able to
answer problems of this type. So far
most letters are neither answered nor
returned.

I am trying to rebuild a model 447,
and it's hard to do after the water,
bugs and mold have all had their go
at it.

PETER MANN

E REPLACEMENT GUIDE 1.72

NT GUIDE REPLACEMENT GU
E REPLACEMENT GUIDE RE'
NT GUID --'----7- NT GU

REP E RE'
NT GUID NT GU
)E  REPL E RE'
rilT GUID NT GU
EREPL E RE

NT GUID N- GU
X REPL E RE
NT GUIDE REPLACEMENT GU
)EREPLACEMENT GUIDE RE'

T GUIDE REPLACEMENT GU
111

J.W.MILLER Co.

NEW

Coil

Replacement

Guide and

Cross

Reference
 More than

8000 new listings
 Covers all known

color and black & white
TV sets, home radios
and car radios.

Write for your copy of the
92 -page Replacement Guide 172.

J.W. MILLER COMPANY
19070 REYES AVE.  P.O. BOX 5825  COMPTON, CALIF. 90224
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SCIENTIFIC'S Airw
TUNER TESTER I, g-

 Checks questionable tuners
 Repair set while tuner is in repair
 For use on B/W and Color sets.
 Cost: $70.00. (Distributors

inquire for special price.)

TUNER REPAIR SERVICE

We give service as fast as possible-
no false promises, $10.00 VHS and
$18.00 for Combo, Plus Parts.
Quality Price for Quality Service.
Ship all parts with Chassis and Model
Numbers.

SCIENTIFIC TUNER SERVICE
741 W. Garfield Blvd.

Chicago, III. 60621 312-873-5557

... for more details circle 132 on Reader Service C rd
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DIGITAL CLOCKS

6:

- _DIGITAL
CLOCK MOVEMENTS
#130..12 HOUR #131..24 HOUR

DIGITS RESETTABLE INDIVIDUALLY
Avolloble in 50. 60 ry oil voltages, AC. UL
approved motor, cord One Year Guarantee.

SECOND BY SECOND 12 and
24 Hour READ OUT DIGITAL CLOCK

Complete Line of Count -Up and
Count -Down Digital Computers

CATALOG ON REQUEST

PENNWOOD NUMECHRON CO.
TYMETER ELECTRONICS

7249 ERANKSTOWN AVE PITTSBURGH PA 15208

TECHNICAL
LITERATURE

Test Instrument Catalog
A 1972 catalog, "Precision Test In-

struments for the Professional Tech-
nician," contains specifications and
prices for sweep -marker generators,
scopes, color -bar generators and other
test instruments. Lectrotech, Inc.,
4529 N. Kedzie Ave., Chicago, Ill.
60625.

Nutdriver Bulletin
Bulletin/price list 671L describes a

series of magnetic nutdrivers which
are said to eliminate lost motion and
fumbling when driving hex screws and
bolts or starting nuts in close quarters
and hard -to -reach places. Specifica-
tions show that the magnetic drivers
are available with Va and 5/16 -in. hex
socket openings and in midget pocket
clip, regular, extra long and super long
fixed handle styles, as well as inter-
changeable shanks. Xcelite Inc., Or-
chard Park, N.Y. 14127.

Components Catalog
Catalog No. 100 is a new 1972 cat-

alog of replacement components for
radio and TV. It contains 68 pages of
resistors, fusing devices, circuit break-

ers, sockets, convergence controls,
service accessories, electronic chemi-
cals, audio cables, adapters for hi-fi
and cassette type recorders, battery
holders and proto-type kit compo-
nents. The catalog also includes 4
pages in full color to illustrate Amp
fuses, Sans -a -fuse and special promo-
tional- packages. Workman Electronic
Products, Inc., Box 3828, Sarasota,
Fla. 33578.

Test Instrument Brochure
A full -color, 4 -page brochure,

1971A, describes the product line of

Digilin, Inc., as well as a list of its sales
representatives throughout the coun-
try. New additions to the product line
include the Type 2330 series digital
panel meters and the Type 2370 limit
set comparator. Digilin, Inc., 1007 Air
Way, Glendale, Calif. 91201.

Instrument Folder
1 -he presentation folder, PF-45, de-

scribes a line of snap -around volt -ohm -
ammeters, master electrical kits, multi -
testers and accessories for the electri-
cal and climate fields. A. W. Sperry
Instruments Inc., 245 Marcus Blvd.,
Hauppauge, N.Y. 11787.

Stylus Maintenance

On a single page the importance of
proper cleaning of a stylus is ex-
plained. The product featured is Micro
stylus cleaner, Duotone Company,
6875 Southwest 81st St., South Miami,
Fla. 33143.

Brochure
A 4 -page brochure illustrating new

transformers, plugs, antennas and fus-
es is now available from Workman
Electronic Products, Inc., Box 3828,
Sarasota, Fla. 33578.

TEKLAB
continued from page 44

removed from the volume circuit.
The VOLUME control is now shunted
by a larger resistor and the volume
is increased.

The third time the volume func-
tion of the transmitter is activated,
both transistors Q9 and Q10 are
conducting and the indicator lamp
(PL1) lights the brightest through
parallel electrical circuits consisting
of transistors Q9 and Q10, forward
biased diodes D5 and D6, and the
120f2 and 30012 resistors.

Under these conditions, FETs
Q11 and Q12 are not conducting, in
effect removing both resistors (R35
and R36) from the VOLUME control
circuit, and resulting in high volume
level.

When the VOLUME function but-
ton is pressed again (a fourth time),
the lamp control transistors (Q9
and Q10) are turned OFF and the
indicator lamp is not lit. Both FET's
011 and Q12 then conduct, setting
the volume at minimum for the next
sequence.

. for more details circle 127 on Reader Service Card

78 ELECTRONIC TECHNICIAN, DEALER, FEBRUARY 1972



ON/OFF Function
PNP transistor Q8 is a relay driv-

er for the ON/OFF function and re-
lay winding RE2 is its collector
load, the emitter being connected
directly to B+. The base is coupled
through an RC time constant (re-
sistors R37 and R38, and capacitor
C10) to the indicator lamp and its
1K shunt resistor (R39). When
transistor Q9, Q10 or both conduct
and reduce the positive voltage at
the base of transistor Q8 (oN/oFF
relay driver), this transistor (Q8)
becomes forward biased. Current
then flows through relay winding
RE2, closing its contacts. By closing
the relay contacts, the circuit is
completed between the 120v ac
power source and the color -TV re-
ceiver voltage doubler input, and the
TV set is turned oN.

The RC time constant in the base
circuit of transistor Q8 allows a time
lapse of 6 sec before the TV receiver
is turned OFF by the absence of a
voltage drop through either transis-
tor Q8 or Q10. This allows passing
from a high volume level through
the OFF position and back to ON
with a low VOLUME level without
interruption.

Conclusion
This simplified remote control

system accomplishes the following
functions: It turns the TV receiver
ON or OFF, varies the VOLUME level
in three steps, with a corresponding
visual indication, and changes chan-
nels. From a servicing standpoint,
we felt that the remote system has
been simplified by having most of
the circuits on a single plug-in panel,
which can be changed in the home. 

<71:,
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"SHE FOLLOWED MY CAR HOME, DEAR-CAN
I KEEP HER?"

BOOK REVIEWS

REPAIRING TRANSISTOR RA-
DIOS by Sol Libes, published by Hay-
den Book Co., 192 pages, paperbound
$4.65.

The first portion of this book is de-
voted to electron theory as related to
semiconductor design. Such theory
then progresses to basic transistor cir-
cuits and related transistor character-
istic curves.

These fundamentals are applied to
basic transformer -coupled circuits, RC
coupled circuits, direct coupled cir-
cuits, gain controls, and tone controls.
This is followed by a servicing chart
for audio driver and preamplifier
stages.

The next major segment of the book
deals with power amplifiers-their ba-
sic design and servicing techniques.
The same procedure is used in cover-
ing IF and RF amplifiers; oscillators,
converters and mixers; and AM and
FM detector and AGC circuits.

The remaining chapters in this
book include typical portable radio
receiver circuits and automobile tran-
sistor radios, plus additional servicing
tips.

This book should be of value to any
electronic technician who has not yet
developed much experience in servic-
ing basic transceiver radios.

UNDERSTANDING IC OPERA-
TIONAL AMPLIFIERS by Roger
Melen and Harry Garland, published
by Howard W. Sams, 128 pages, pa-
perbound $3.95.

Beginning with a description of the
ideal operational amplifier, the book
then goes into basic semiconductor
theory and the resulting fabrication of
integrated circuits. The authors then
deal with such fundamentals as con-
stant -voltage reference sources; differ-
ential amplifiers with grounded inputs,
common -mode input, differential -
mode input; constant -current sources;
and a typical level -shifter circuit.
These basic circuits are then shown
incorporated in a complementary out-
put stage and simple operational -am-
plifier circuits. And from there the
book goes on to describe the external
circuitry used with IC OP amplifiers,
and the resulting signal conditions.
The book also includes typical OP-
amplifier specification sheets in its ap-
pendix, and a glossary of many of the
more common terms.

We feel that this book is of value
to electronic technicians who wish to
prepare themselves for new IC appli-
cations that they are encountering.

KEEP 'EM QUIET...

a,:c67/1/EitgOLE

When you use
Quietrole, you can

be sure of clean, quiet
operation, because you

are using the number one cleaning and
lubricating spray pack available.black4and white. Absolutely
Safe for any set, color, or

elf
no harmful aftereffects of
any type.

In bottles too, if you prefer.
QUIETROLE . . the choice of
better servicemen everywhere.

Product of

QUIETROLE
COMPANY

Spartanburg, South Carolina
. . for more details circle 128 on Reader Service Card

REBUILD
YOUR OWN

PICTURE TUBES?

With the Lakeside Industries precision picture
tube rebuilding unit, you can rebuild any pic-
ture tube, be it black and white or color or
20mm or etc. We offer you the most revolution-
ized precision equipment of our modern times.
This unit is easy to operate and requires only
4 x 8 ft. of space. You can rebuild the finest
tube available. The picture will be clear and
sharp. Your cost to rebuild a color tube is,
$6.60. Your cost to rebuild a black and white
tube is $1.85.

Profit? Imagine building four color tubes per
day and if you sold these tubes for $60.00
each. Total income $240.00. Total cost $26.40.
Net profit $213.60. Multiply this figure by five
days per week. Your profit $1,068.00 per week.
Cut this figure in half! Build and sell only two
color tubes per day. Your profit $534.00 per
week. Facts are facts, figures do not lie.

For further information, please send your name
and address to Lakeside Industries, 5234 N.
Clark St., Chicago, Ill. 60640. Phone: (312)
271-3399.

P.S. No salesman will call.

... for more details circle 122 on Reader Service Card
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Tuner
People

OVERHAUL SERVICE - All makes
VHF or UHF tuner (1960 or law) 59.95
Overhaul includes parts, except tubes
and transistors.
Dismantle tandem UHF and VHF tuners
Remove all accessories.

CUSTOM EXCHANGE REPLACEMENTS
When our inspection reveals tuner is unfit
for overhaul, we offer a custom replacement
(Replacements are new or rebuilt.)

EXACT REPLACEMENTS
Castle replacements mode to fit exactly

Purchase outright . . . no exchange $1 5,95

UNIVERSAL REPLACEMENTS
Prefer to do it yourself?
STOCK SHAFT I.F.

No. HEATERS Min.. Mex.. Sod. PRICE

CR6P Parallel 6.3v 13/4" 3" 41.25 8.95

CR7S Series 600mA 13/4" 3" 41.25 9.50

Series 450mA 13/4" 3" 41.25 9.50

CR6XL Parallel 6.3v 21/2" 12" 41.25 10.45

CR1XL Series 600mA 21/2" 12" 41.25 11.00

CR9XL Series 450mA 21/2" 12" 41.25 11.00

I

It" ...7...

diiimp
ow.

t
Order Now ...

..,111gAt or write for more.`I1.... information.

CASTLE TV TUNER
MAIN PLANT:  Ph. 312-561-6354

5713 N. Western Ave., Chicago, III. 60645

EAST:  Ph. 212-846-5300
130-03 89th Rd., Richmond Hill, N.Y. 11418
.. for more details circle 105 on Reader Service Card
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"Never mind, my husband's fixed it."

READERS
SERVICE
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Aerovox Corporation 39, 39A -B

101 Arrow Fastener Co., Inc. 75
102 B & K Div., Dynascan Corp. 22
103 Blonder -Tongue Labs., Inc. 35-38
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105 Castle TV Tuner Service 80
106 Chemtronics, Inc. 26
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109 Eico Electronic Instruments Co. 68-69
110 Finney Company, The 61
111 Fordham Radio Supply Co., Inc. 80
112 Ford Marketing Corp. 33
113 GC Electronics Company 31
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137 Ullman Devices Corp. 68
138 Workman Electronic Products, Inc. 76

Zenith Radio Corporation 40

NEW PRODUCTS
700 Oscilloscope 34
701 Digital Multimeter .34
702 Function Generator 34
703 Pocket Radio Pager 71
704 CB Radio 71

705 Dual Receive Mobile Unit 71
706 Mobile CB Two -Way Radio 71

707 FM Two -Way Portable Radio 71

708 VHF -FM Radiotelephone 71
709 Mobile Transceiver 72
710 Cassette Recorder 72
711 FM Transceiver 72
712 Stereo Center 72
713 AM/FM Stereo Receiver 73
714 Four -Channel Pre/Power AMP 73
715 Dictating Unit 73
716 Tapping Tool 74
717 Gold Vinyl Rotor Wire 74
718 Coupler 74
719 Connector Kit 74
720 Mini -Test Clip 75
721 Test Tape 75
722 Outdoor TV Antenna 75
723 Transistor Curve Tracer 75
724 Hex Drive Socket Tool 76
725 Tuner Cleaner/Lubricant 76
726 Tool Bag Cabinet Combination 76

TEST INSTRUMENT
900 Leader's LS -5 Electronic Switch 60

TEST
EQUIPMENT

at
Discount

Prices

Brr3
EIVCOFtE

Equipment by Other
Manufacturers also Available

Catalog & Prices
on Request

FORDHAM Radio Supply Co., Inc.
(&,:ii 265 E. 149 Street,trg; Bronx, N.Y. 10451

DISTRIBUTORS OF ELECTRONIC SUPPLIES

for more details circle 111 on Reader Service Card

FREE CATALOG
HARD -TO -FIND PRECISION TOOLS
Lists more than 1700 items-pliers,
tweezers, wire strippers, vacuum systems, itrelay tools, optical equipment, tool kits
and cases. Also includes four pages of
useful "Tool Tips" to aid in tool selection. NIP

Al JENSEN '1,D07-0 Exnel ALLOYS
4117 N. 441h Street, Phoenix. Amon., 05018

. for more details circle 118 on Reader Service Card

INCREASE PROFIT -
SATISFY CUSTOMER

WO INOW PERFECT COLOR T.V. with
TERADO VOLTAGE ADJUSTERS us r

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

SATURN (shown) Model 50 172 Dealer Net 518.77
POLARIS (w/o meter) Model 50 204 Dealer Net S12 24

SEE YOUR ELECTRONIC PARTS JOBBER, OR WRITE

CORPORATION
1058 RAYMOND AVE ST PAUL MINN 55108

. . . for more details circle 134 on Reader Service Card

Technicians, Earn Your Associate

DEGREE
mostly by correspondence

Amer, I I led Iry the At colt (' ..... ,11 of N..ii.....I II..in,
Stn.iv c.,,ii,,,ii I. I 11,11 Approed Vice 1,1,ilog
Vir''' Dept. T

Grantham School of Engineering
1505 N Western, Hollywood, Cold 90027

.. . for more details circle 114 on Reader Service Caro

FREE ALARM CATA n
64 PAGES FILLED WITH 3S0 BURGLAR
AND FIRE ALARM PRODUCTS FOR :/7
INSTALLERS AND ELECTRONIC ..,TECHNICIANS. INCLUDES RADAR. w6.6.,..........

IA.....INFRARED. CONTROLS. HARD -TO-
C.FIND FARTS. AND 6 PAGES OF

APPLICATION NOTES. . Cal

.. mountain west alarm .1.- -
1+I 4215 n. 16th st., phoenix, az. 85016
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If your problem is measuring pY,
iu,A and milliohms
in transistorized
and integrated

circuits . . .

Solve it with
Triplett's 801

Model 801

1210

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 PA DC

and 100 Ohms (1 Ohm center -

scale) - plus a 10 megohm in-

put impedance on the AC scales

cnd 11 megohm input resistance

on DC - Triplett's Model 801

1. Lower power ohms -8 ranges with 35 mV 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.

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
PA 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 aid versatility. And there's an

optional Leakage Adapter ($301

that measures leakage currents
for more details circle 135 on Reader Service Card

as low as 1 PA.

See the remarkable Model 801

V-0 -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.

11111TRIPLETT
The World's most complete line of
chocrie the one that's just right for you



Now Just 3 RCA Hi-Lite"V"Type Color
195

Picture Tubes Replace 18g Types

RCA
H-19VABP22

Replaces 98 Replaces 22 Replaces 75
19" types 21" types 25" types

18VABP22 19HCP22/ 490ASB22 19VABP22 21FJP22A/ 23EGP22 25ABP22 25BP22A/
18VACP22 19HKP22 490ASB22A 19VACP22 21GVP22 23EGP22A 25ADP22 25YP22
18VADP22 19HFP22 490BAB22 21AXP22 21FKP22 23VABP22 25AEP22 25BRP22
18VAHP22 19HJP22 490BCB22 21AXP22A 21GUP22 23VACP22 25AFP22 25BSP22
18VAJP22 19HKP22 490BDB22 21AXP22A/ 21GUP22/ 23VADP22 25AGP22 25BVP22
18VAQP22 19HQP22 490BGB22 21AXP22 21FBP22A 23VAH P22 25AJP22 25BWP22
18VARP22 19HRP22 490BHB22 21CYP22 21GVP22 23VALP22 25ANP22 25BXP22
18VASP22 19HXP22 490BRB22 21CYP22A 21GVP22/ 23VAMP22 25AP22 25BZP22
18VATP22 19JBP22 490CAB22 21FBP22 21FJP22A 23VANP22 25AP22A 25CBP22
18VBAP22 19JDP22 490CB22 21FBP22A 21GXP22 23VAQP22 25AP22A/ 25CP22
18VBCP22 19JHP22 490CHB22 21FBP22A/ 21GYP22 23VARP22 25XP22 25CP22A
18VBHP22 19JKP22 490CUB22 21GUP22 21GZP22 23VASP22 25AQP22 25FP22
19EXP22 19JNP22 490DB22 21FJP22 21HAP22 23VATP22 25ASP22 25FP22A
19EXP22/ 19JQP22 490DB22A 21FJP22A 23VAUP22 25AWP22 25GP22
19GVP22 19JYP22 490E822 23VAWP22 25AXP22 25GP22A

19EYP22 19JZP22 490EB22A 23VAXP22 25AZP22 25RP22
19EYP22/ 19KEP22 490FB22 23VAYP22 25BAP22 25SP22

19GWP22 19KFP22 490GB22 23VAZP22 25BCP22 25VP22
19FMP22 490AB22 490HB22 23VBAP22 25BDP22 25WP22
19FXP22 490ACB22 490JB22 23VBCP22 25B FP22 25XP22
19GLP22 490ADB22 490JB22A 23VBDP22 25BGP22 25XP22/
19GSP22 490AEB22 490KB22 23VBEP22 25BHP22 25AP22A
19GVP22 490AFB22 490KB22A 23VBGP22 25BJP22 25YP22
19GVP22/ 490AGB22 490LB22 23VBHP22 25BMP22 25YP22/
19EXP22 490AHB22 490MB22 23VBJP22 25GP22 25BP22A

19GWP22 490AHB22A 490NB22 23VBRP22 25BP22A 25ZP22
19GWP22/ 490AJB22 490RB22 23VBTP22
19EYP22 490AJB22A 490SB22

19GXP22 490AKB22 490TB22
19GYP22 490AKP22A 490UB22
19GZP22 490ALB22 490VB22
19HBP22 490AMB22 490WB22
19HCP22 490AMB22A 490XB22

490ANB22 490Y B22 Stock these three RCA Hi-Lite color picture tubes and have im-
490ARB22 490ZB22 mediate replacements for the fastest moving industry types -195 of them.

It's the way to save yourself time, give your customers faster service,
improve profits.

RCA Hi-Lite types are all new, made to OEM specifications and
contain the newest RCA manufacturing technology, including Perma-
Chrome and the latest X-ray attenuating glass.

Order these three RCA Hi-Lite tubes, and other types you may
need, from your RCA Distributor. He also has the complete RCA Inter-
changeability Guide, available free of charge.

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

RailElectronic
Components


