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Another benchwarmer?

Not this one. Our new B&K
Diagnostic Oscilloscope is more
than re-engineering of an old
model to keep pace with TV
technology. It is instead a basic
departure from all other
oscilloscopes. A departure that
has simplified a complex
instrument to make
it easier for you to
use. But there’s
something else.

What this
oscilloscope has is
exclusive. An
Intermittent Analyzer
with electronic memory—and
optional remote Audio/Visual
Alarm,

With it, the elusive intermittent
conditions that make so many
TV sets tough dogs can now be
detected and identified in your
absence. Preset one control.

When the faulty stage is detected,
you’ll know about it as soon as
you come back from service calls.
Then run the scope overnight

to check another set for an
intermittent condition.

All this adds up to greater
shop efficiency, more time for
profit-making service calls and a
lot more mileage out of a very
fine diagnostic oscilloscope.

An oscifloscope that shows
vector patterns exactly as
specified by color TV
manufacturers. (All vectorscope
inputs and controls are
conveniently located on the front
panel.) Also allows you to
read peak-to-peak voitages in all
ranges on a double-scale
calibrated screen—just by turning
a switch. (As the range is
selected, the appropriate scale
lights automatically )

Automatic synchronization
locks in all patterns at any signal
level or frequency. There are
also fewer controls and these
are positioned for
easier operation.

Give our Diagnostic
Oscilloscope some thought.

It’s worth it not to be sidelined
with a benchwarmer. See your
B&K Distributor or drop us a note
for detailed literature on

Model 1450 and our full-line test
equipment catalog, AP-24.
DIAGNOSTIC OSCILLOSCOPE
Model 1450, Net: $27995

B & K Division of DYNASCAN CORPORATION

1801 W. Belle Plaine - Chicago, lllinois 60613
Where electronic innovation is a way of life.

. . . for more details circle 101 on postcard
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......................... 1182
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ELECTRICAL SPECIFICATIONS
ANTENNA INPUT IMPEDANCE .
AUDIO POWER OUTPUT RATING

FOCUS
POWER INPUT .
POWER CONSUMPTION

..300 ohms, balanced

.. 1.5 Watts (Max.)
Electrostatic

.120 VAC 60 Cycle
155 watts

SYMBOL DESCRIPTION

VHF tuner assembly
UHF tuner ossembly

TELEVISION RF FREQUENCY RANGE
All 12 VHF Channels. ... .54 mc. to 88 mc.,

All 70 UHF Channels..........
VIDEO RESPONSE. ... ..........

INTERMEDIATE FREQUENCIES
Picture | F Carrier Frequency
Sound | F Carrier Frequency. ..

RCA VICTOR
PART NO.

KRK 13344, BB, BA
KRK 122AC, 8C

PW200

UHF

w02

VHF

T0
coe

TUNER
AC

8FQ7/8CG7

SOUND DET

T ™
=0 bD—

B T R clggz_
leelyd |G
L 2]

V203 V204
Ist PIXAF 2nd PIX IF
4EH

rzos Y204
oo 2nd PIX1IF
4JC6A

Q3
_64v Y

Vet

R264
27K
b=
LGP
vao7? AT
HORIZ OSC " c2ss
8FQ7/8CG7 0033
— . a1 *-
- A
35
T T || R
IJV* * E -
| + +
1 R263 < "27:’
ZI S ale 82003 150
o ax 4
180 T

V206 RIBA 60K

v202
SQUND DET B
AUOIO OUT VERT QUT &

verT 0sc | HORIZ HOLD
2ILR8 G

N/ y"' I N
L]

J vIQ! vIo3
22JR6  DAMPER

v20T V205 KRKI33
HORIZ 0SC | VIDEO OUT
e

1182

17CT3

2054

2 0= |

[ “onio 20 ] 200 2wt

¢

K248 = C246

veoi [
|, SINC | o o T
\Vp66HBA, o,
8
1

o

b Lo \gg;g;,
o
T T kg e

4|y 13vi0

7, Auomm_rrpu'r[- _T_Ol
| e !

[ |

l

€101 —4 section elect 114845
C101A —250uf 100v 114845
C1018 — 400ut 175v 114845
C101¢ — 50uf 175v 114845
C1010 —Suft 150v. ... .. 114845
€102 —51pf 5% 2kv NISOO cer 116010
€109 — 150pf 5% 4kv N1500 cer KC5 174A —C 124269
€109 — 180pf 5% 4kv N1500 cer KCS 1748 124268
€226 — 6pt = .5pf 500v NPO cer . 121225
€256 — 390pf 5% 500v N750 cer 121227
CPR101 —circuit printed 109956
CPR102 — circuit printed 109956
CR101 — diode 400PIV 500mo 113998
CR201 — diode 1N60 112524
1103 —8.2uh 107385
1104 — choke 124461
L110 —line choke 114293
1202 — AGC 114315
1203 —470uh 124271
1204 — 36uh 116056
1205 — 2.7uh 107463
1206 - 250uh 109944
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B 114314
circuit printed pix defl 124593
control vert hold controst
horiz hold KCS % % '4A—C 124278
—control vert hold contrast horiz hold KCS 1748 124279
R210 272 5% 'aw film 239444
R212--2.2K 5% Yaw film 228712
R220—3K 5% Yaw filin 227097
R223 - 5.6K 10% 3w film 104180
—control vert size 121223
control vert Jin 121944
1K 5% Yaw film 224254
R275—91K 5% "aw film 230848
fuse 350 1.1a 124263
RT102 —thermistor 1682 cold 114480
varistor 48v 1ma KCS 174C 118506
T102 — horiz output 124462
-vert output 124274
1104 — audio output 124275
4.5MH:z 114489
—sound I 118401
118410
- trop 114313
—IF grid 118696
video If 124276
121779
RT101 — thermistor temp comp 118375
yoke deflection AL 218, A1 242 124245
Yoke deflection Al 306 125226
ALL RESISTANCE VALUES ARE
IN OHMS. K=1000
ALL CAPACITANCE VALUES LESS THAN
10 ARE IN uf, 1O AND ABOVE ARE IN
uuf EXCEPT AS INDICATED,
ALL RESISTORS ARE 172 WATT, EXCEPT
AS INDICATED.
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SYMBOL DESCRIPTION PART NO R138— 3K 3w 10% carbon V23154 R118 — 5K pot green/red drive (9V-131) Tv25218
AIRLINE ELECTRONIC R155—6K Sw 10% carbon 23155 R125 — 500K pot AGC (9V-130) V25220
TECHNICIAN / DREALER €111~ S0pt Skv 20% discap a0l R171— 482 20w 10% resin 23159 R127 — 50K pot horiz hold (8V-173) . V25221
Color TV Models C121A. B, C, D 20ut/20ut/20ut/20uf @350v elect V32152 R104 — 270K pot bright (8v-348) TV25215 R136 — 500K pot HV odjust (8V-069) V25170
C123A, B — 60ut/60ut @350v elect . V32153 R105 — 50082 pot contrast (9V-153) W6 R145 — 1M pot vert hold (8V-172) 2575
GEN] 2069A: €707 —200pf kv 10% discop w3 :II :; IS'T polbblue screen (9\{;]:{2) V25217 R146 — 5M pot vert size (9V-128) V25222
. R101 —3.9K 5w 10% corbon ™v23124 pot blue drive (9v-131) V25218 R151 — 100K pot vert lin {(9V-129) Tv25223
GEN12349A COMPLETE MANUFACTURERS®' CIRCUIT DIAGRAMS R122 - 2.2K 5w 10% corbon 23152 R114 — 1M pot green screen (9V-132) ™25217 R159 — 50082 pot color killer (9V-141) V25224
AND TECHNICAL INFORMATION FOR 6 NEW SETS R1T6 — 1M pot red screen (9V-132) 25217
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R160 — 5001 pot color (8V-054) V25225 L317 —coil 151 sound IF (TIF.341) Tve1467 T103 — xformer vert output (BT-182) . V11145 T702 — xformer band poss (2TL-965) . V62335
R1I6Y — 5K fint (9V-134) ... . . - .. TV25226 1318 — coit quadrature (TIF-384) . . ... V61872 1104 — xformer convergence (2TL-971) . . . Tv62327 1703 — xformer phase (2TL-981) .. .. Tv62336 AIRLINE
L10) — coil video peaking (2TL-234) .. . . .. V61468 1703 — coil chroma loke off (2T1-982) . V61464 1105 — xformer power (5T-194) L TVII214 T80 — xformer B1 (2T1-950) ... .. V62337 Color TV Models GEN12069A
L105 — ¢oil horiz efficiency (2TL-904) . .. .. .. .. .. TV61344 L705 — coil chroma pecking {2TL-200) TV61400 T301 — xformer Vst pix IF (TIF-372) ... .. ... V62329 M701 — Z demodulotor assembly (K- und 48) Tv3489 ¢
L106 — coil power choke (9T-177). .. ... .. L TVIN62 L706, L707 — coil chroma (2T1-230) . . . . V61460 1304 — xtormer video selector assembly (2TL- 978) - V62328 M702 — X demodulator assembly (K-unit-48) Tv3489 GEN12349A
L108, L109 — coil power line filter {2TL-973) . ... V61455 L801 —coil blue horiz shope (2TL-937) . - TV61466 T30S — xtormer 4.5MHz trop (TIF-377) . .. ) ... Tve2332 0701 —transistor 25C454C 2nd chroma omp V24453
1301 —coil 39.7SMHz & 41.25MHz trop (TIF-371) V61456 1101 — xformer audio output {(7T-171) . S (AR5 1501 — xformer horiz osc (2TL-980) ... . ... ... .. V62334 Q702 - transistor 2N3638 color killer . Tv24363
L311 — coil delay iine (2TL-977). ... ... ... .. g V61461 1102 — xtormer horiz output (8FT-644) . Tvi213 1701 — xtormer burst {2T(-947) ... . 61447 VRS0 — varistor (75-2171) . . Tv24238
1313 —cotl peoking (2TL-235) . . .. S V61462 Y701 —crystal 3.58MHz (crystal- 800) Tv24228
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ELEcTRoNIc 7 GENERAL ELECTRIC R102 — bright 250K EU49XS5 RB14 — 6082 vert red-green master tilt EU49x358
GEN ERAL TECHNICIAN / DEALER SYMBOL  DESCRIPTION PART NO ::(2):'4 contrast 3?581! EU49Xa g::; ’fggp: ;g:: Skv N;;gg 18 & 20in. sets EU1BX6
A\ vert hold 750K Eu49x3 p! bkv N EU1BX458
ELECTRIC RGO —thermistor 12092 cold EU14X221 R141 — 2.5M tone EL49X12 €123 - 100pf 10% 4kv N1600 EU18X600
RG109 —thermistor 3.812 @ 25 degrees R451 — 652 20% vert centering EU49X24 €502 - 390pf 10% 500v Char D. mica EU19x2
Color TV Chassis KE (B o gegEss € EU14x147 R453 - 130K 30% height £049X27 €503 —200pf 10% 500v Char D. mico £U19X)
. R —20K 10% 7w 23 in. set EU14X4 R454 — 6K 20% AGC 49X (512 - 470pf 5% 500v Chor D. mic EU19X4
COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS 11537 35 105 aw 1gin & 20in. sefs €U14X220 R45S — 130K 30% CRT bias bavkas C707 33051 % 500 Char F. mca EU19X87
AND TECHNICAL INFORMATION FOR 6 NEW SETS  RI27-66M 20% 6kv EU14X186 R457 — 3.4M 30% ver! lin EU49X29 €613 - .0082uf 10% 1.6kv molded EU26Xx48
R1S1 —3.6K 10% 7w EUT4XS R460 — 6K 20% green drive . EUA9X2S C1514 - = 80uf +50-10% 450v EU31X1
OCTOBER = .I 968 RIS2— 41082 10% 7w EUI4X3 R462 - 1 5M 30% red screen EU49X28 1518 — I 80uf +50-10% 450v EU31X]
R154 — 8082 10% 10w WW EP ET14X222 R731 — 1.5K 30% chroma balance ET49X571 C151C -2 120uf +100-10% 350v EU31 X1
R154 — 16082 5% 2w flame proof glass LP EUI4X6 RBO1 - 12082 horiz blue lett EU49X607 C1510 — —70uf +50-10% 200v EU31X)
R157 - 14052 10% Sw WW EU14X] RB04 — 15012 vert red-green left EU49X360 1524~ 120uf +50- 10% 350v EU31X2
R222 — 5.6K 10% 7w metal film fUI4X116 RBOS - 12052 horiz red-green left EU49X357 C152B - B 150pt +50—10% 250v EU31X2
R613 - 5.6K 10% 7w metal film EUIIX116 RB13 — 12052 vert red-green EU49X357 C152C — 2 80pf +50-10% 450v EU31X2
— -— p— — — p— a— — — -—
FC MO €38 v V9A 1
UNWF TUNER AFC OUCE 27' 22 I |/9gun 190 SO%D_":_TRANS‘ 172 6T10 €910 l VOLUME
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(384 ez l ‘“'mlz aTx —f 4F ' €902 | lcsgu m | fle0
22 l L3%0 = a7 L ) Ky crsse  [387 i r903 | coor L 'ion_:nt
nseg  m3s 001 | [a3se akc3s6  cite [:2:_} ' ov a3 Lese -+- I fiai
o 220 00 P ™ R906
+22v s . grassis l caoh r 470K o
' l S I [_ = | s = - 34 L]
= +140V —@ Tesy PonT
cTe ] HEEY l ‘_;t I X — —
03 — ] ] TEST POINT = ~ 306 270V,
g — Esnee) cy3  SOUND DET T +1a0V  +140V 205 B
= 6 cr3on H +140V
- genear szgi‘v' pum— - — — pr—
10x - £
7 XXX i
| Wb T T T Tatzs Trap Ik i " VS | L307 I b
| | coo[ 33y | POINT T AL ™ SICE 43'MC TRAP
J -
I Vo cso%ooT PLATE TRANS ng 182 0 vor Trans TR 34V Az30
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ol sy o | eso6 H22V 2 - 33 280 1-F AMP25OV 2 53 X3 oL201
] L3 | 1ST 1-F AMP m " v OV c
1 4 ! ' r229
1 I 99T l I w % 250V ~ - ¥, ’?% 22x§  m2i0
= | I -0.5v2 1 H 1%
t %’%* [ DN bresr rsy cud HE—3 cae gzosl
QJ) @ AGC | 4Tes L302 Ioomv X406 il €203 oo 33007 oM =
@ ' TRAP ! I..o,gz 6800 " 6.3Vac I—0¢22V
3% e+ 140V I
= S to HTR | g?%‘o ] | - 2024__ I"'ZOOS "S?%Z." ’tc.o%é‘ 9”20203 ;gau
ol it S +270v so | i Pars - SO0 |-ev Wi ecanwing_ tr22v
v
5‘; | 2o K L cxo
:fnsn'v )4 I’ 800 c204
Y /206
L n302 5.4 L o - 52073 680 D
T v B i L T
12
c30i KEYED AGC 173 6Mi( +270V '/2 SFNT R606  REOT VERT.OUTRUT £ 47k X
————— | oo b Tt Reog  SYNC SEP ? frox mee 5% eoa0sC B g 2 ycen , E
| +22v — 470K wox _ 9® N\ 412V T 008z c61s — A 1
SET UP i /] pes o - €606 ceot neon oKV 5018 | Ti07 —
| +270V L, R0 e i S N €80 &80 Re08 sly . VERTICAL OuTPuT
pPce f' 7475V “§..0068 3 = j — | RED/WHT F
AeSe ~ R410 @* 0 - +33v:/ - ——
6x i H2v L 5304 68K 22V ey "{ el | BUK/W [) S0t
| 22 ?l cs0e woo YL fels BRI ——{ convensence
# SOCKET
| PSS — | l RE04 :fzous T+83 aw oRG
TEST POINT 108 "88% Jreox 1 I GN/RED o
VIO TEST PO R o +400V e i
Vet soy @AY IS Heovety 55 $688 I ST B .
PRASE DET =2 " R3I1Z # -I 16Ky 3014 5600, ] [
caoL RS0 icsso i 2% It oo BLK/RED > |
¢30 aro8 s [ — -— — — i o)
I i a TO R4ST SAN ]
" T T mi2 -+ VERY Lin !
éélw W CONTROL SRN/WIT b = G
[} | HOLD cuz
e 3300 YEL e H
20 | 130001 ¢ ! A
2000 | - 5
6KV H N3A
Wy RECTIFIER ibd J
6LJ6
$101 ' Ti52 7.6 SHUNT REG ’1‘(;/ —
" I ¥ | HY TRANS m—
| vi4
6186 10
| poi - - LRI HORIZ QUTRUT
OEFEAT [t CRIOT 80 WD 80 MFD I2V|5 |
| 2D GBS oM, Tiramasa
v
RISE s102 RI60 |$-» o 285V 150 ?_‘ RISI ool
20w/t 16on |[crics '5——‘0# l&ivl 3ex | ? | To2G TI024
1528 ol romeo ™™ _ ] l | P RED
RI09 %@ v I o Cisio cais K
» 270V200V CR202 1 ' cno
120v 'EPS?}’. (g .i.l =l | sov + |iwrp P2
30V 3 {fa:c 1 | asov Bl
60HZ GRN/R S0V L PCB 20K
wweaseed REV.S | 1108 RN 63 vaC - — - \
POWER Ecmuvn 6:3vac RI34
| TrRaNS SAnsvEL—® O M S 108 ON VHF TUNER + 400V %
| £103 " T o !
I ©22 WIRE ’Lk_: PL-2 + 400V golglg(?E +400v
BRN G F
on
[¥oL conT switew - JI UNLESS OT1ERWISE NOTED % MATCHED PAIR RESISTORS -
Rl M K+1000 W+ 1,000,000
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(1520 — —50pf +150—10% SOv EU31X2 1307 - coil 4.5MHz trop EU6I X1 T102A - coil pulse winding for EU77X116 xformer EU36X12
CRI0) —rectifier selenium 3MA focus EUS7X32 L350 — coil AFC input £U36X13 T103 — coil focus EU36X710
CR102 — rectifier selenium 2MA boos! EUSZX3 L5071 - coil horiz osc EU35X1 T106 — xformer power non power tuned receiver EUB?:I
CR202 - diode zener EU16X2 L7071 - coil chromg input EU36X6 T351 - xformer AFC discriminator us1x6
CR701 - voractor tint EU30X87 L705 - coil crystal tuning EU36X7 1701 — xformer :hromf: band pass EUsIX140
CR702 - rectifier chroma detector EUI6X19 L8O — coil right vert red green EU36X787 1702 — xformer crystai filter ES61X174
Q203 - transistor video blanking EU15X27 L802 — coil right horiz red green EU36X820 1703 - xtormer chroma demeod EUs1 X4
Q70t — transistor sub-carrier buffer EU15X27 L804 — convergence yoke complete EU62X287 1901 — xformer 4.5MHz interstage EUS1X5
L108 — coif horiz efficiency EU3SX10 L901 — coil sound toke off EU36X793 circuit breoker 1.2a (B101 EU10X54
l: :(‘) filter reactor 0.33 Henries Min. 350 dc MA EEl;bCiX‘? 1902 - coil quad EUSEX1 :use ;a fg(s)v 'TSObl:lo'Fllo(;l Eg:g;g;
L yoke deflection . u76Xx4 T101 - xformer vert output EUsax1 use Sa v sio bio
L112 — coil duol hine filter EU36X856 1102 — xformer coil horiz output EU77X1t6 therma! cutout for 22kv set EU10X62
DL201 delay line EU36X9 wihoric centering for 18in or thermal cutout for 25kv set EUI0X63
1203 — coil choke 270 vh +7% EU36XS & 20in. chossis ET77X116 tuner VHF 13 position EUB6X305 or
1301 — coil 47.25MHz trop EU36X742 T102 - xformer coil horiz output EU77X115 wiAFC ETB6X305
1303 - coif 151 IF grid & 41.25MHz 1rap EU36X8 w/honiz centering for 23in or
chassis ET77X115
s TEST POINT YRUTI — — == — —: = —
voB Tio4 l . (5) 7701 BM;E?S&T_RANS I it rest pont XLV TEST POINT 4400 V 1
172 6710 AuDIO BANO uss AMP
A Ao OUTPUT 4250 ouTPuY e (3 I TEST FONT XIl 733 1706 @ 4o l
BLUE “ Lst Jront 20 100 K .YPsAAcuo A7S0
g 100K
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L l arye 192 L n793
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"’72\’9 r.'o' | § 6800 | m dezsy R7313 BLUE BAL oY . l
+270V +285V [ I b I 1800 A I
s | T
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w | S b
—i— »
—— 6! = l Lw IO vize
" .
o} N 1204 T ) [ XTI 5‘?.’2“ 2ok G-Yawp A78I o
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. BURST GATE | I 20 aryy 704 i
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E e o L 20) l
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l l o o
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agsmﬁr w L | ———— — a—
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N 4 i
— — — —— _E i
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56 69 79 8 YEL 7BLU 4320V 11 PERFORMED WITH STRONG COLO
TesT omT XU @F-200V Tl —T»—f»i—l BAR PATTERN USE LOW CAP
G TO FILTE SN A2 can lease l ¥ ACITY PROBE (2uuf.) AND WIDE
H REACTOR Luo #h ‘ 240 I!so z::’I"D I- BANDE SCOPE
S i - - T Ji YEL/GRN 6 14 J_] |
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o _ﬂ Tr’o’ -d ! | s oty [ ;43:
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=i ' +400V e ! wH/GREEN+TOOV WHUBLU [BLU/WHT
s R4SE I Ress ML,
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—_—— e ——_—— — GREEN BLUI o Lo 2102w
457 k cR uo:
7105 PIN CUSHION CORRECTION | v HEIGHT saw  Sen | a5 ..f%i' CONVERGENCE " v Yaou .g
b} SF R453 fas2 o — REG230—4 | om $9—9 |SmFe—d i “ = ? =3+ 4
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4 T Tix Tix REOS
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Seker Y Rge Top araed
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PWR TRANS e
L 300
# NOTE vALUES IN PRENTHESES( )
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RRIO
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GENERAL ELECTRIC
Color TV Chassis KE

MISCELLANEOUS WAVEFORMS
saLLoons (D). eTc.,

SHOWN ON SCHEMATIC

3.5V
INDICATE POINTS OF p-p
OBSERVATION OF THE
WAVEFORMS
200V
P-p
120v
P-P
/V 14v liov
! p-p (o d

P g

380V
p-p

v~
%5
<

v

2.5
p-P

240V
p-p

CHROMA WAYEFORMS

3.0v P-P

.

250v P-p

225V P-P

140V P-P




ELECTROHOME _ .
ELECTRONIC TEKEM SYMBOL  DESCRIPTION PART NO 1202 - trop 38.50MHz 21.338.03 ) o e
ELECTRO- TECHNICIAN / DEALER 383 coil interstoge IF ond 41.25MHz trap g: gglg} R339 - control top shoping 220K 41.192.09

L405 - detlection yoke ond centering device 21-107-01 trap 47.25MHz R336 trol bottom shaping 470K a1.
HOME 1402 — horiz output xformer 21.213.0) 7204 —IF output 21-390-01 R104 _ control bozz 5006 41-;%-(')?
1204, L205 — RF heater choke 21.300-01 T101 — audio output xformer 24-80008-11 RA02 - resistor WW 7w 3.6K 42.21.53
TV Chassis M4 . 1212 — peoking coil 21.-314.33 7301 — vert output xformer 24-100013-01 or -02 R224 — resistor WW Bw 5:"( 42.8.08
COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS 1207 - choke coil . 21-1400-05 T401 — power xformer 24-10124-0) RA04  resistor WW 15w 10082 422110
AND TECHNICAL INFORMATION FOR 6 NEW SETS 1402~ hori stabilizer coil 215331,03 €830} ~icirculibreaker 26565503 £401 — elect four sectian 150uf 44.204.07
1210 - 4.5MHz trap 21.347.01 NE2 — Neon Bulb 27-11.03 150ut @ 300
L10) — sound take off coil 21-355-02 SR4014, B, C, D —silicon rectifier 28-22.00 100uf @ 300v
OCTOB ER ¢ 1 968 1102 - sound quad coil 21-360-01 R335 — control vert size 2.5M 41-146-06 6004t @ 3004
L403, L404 - RF Choke 10mh 21-1400-04 R413 — control horiz hold 200K 41-189-01 60 e
ut @ 25v
R240 R240 ] " W
0SC. TRIMMER. e e T o reow D220 - i 4250
05C. MIXE . VHE TUNER VHE TUNER 6BN6 cloe & RIO6 #
6647/V202 Gtk outeuT i T+es c 10K 330K
"UWF 8+ G~ HEATER 6.3V @ A A 5 QuTeuT @ el 53 sl ] EARPHONE ]
JACK LIO2 N JACK
LF r:l;f‘:’gme ® 1. £ ADJus T (L.201) o  MIX f 0sC. 0SC.. -, —t %.';%" ! S BV
&8s 135v awe|? DIODES % Si0ig<. L L &
RF aMmpP @484 SLIDING INB2AG  2N2616 ANTS Mix. DIODE F QUAD | » 1 VOLUME
61US5/ V201 SUPPLY ouol _—EINGZAC b TONE :
@ . ©25-247-00 unf 8 23-244-00 UnF .3 MC - 33
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ace L ™ 7« O6GK6
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X4 LA 202 . 01NG - } - ———
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& K B o) c202 % 0570 id 1204 ? 27 N8O
: i 3o s 6EH7/EFIB3  *{IGPYGEH7/EFIB3 1  6EJ7/EFIB4 WO Vo T 208 2 ymeo ams o0l o
i) N220 a3 vac | 42.8MC ISTLE ey 1202 43MC___+iz0v 2ND IF 4 p4ay  448NC 3RO .LF. 4240V P " T e ] +]100v 10 170 U czes  FILTERED 800S
w35V Lasov || BIFILAR o] Rz07 1 o q;n.
: I %os | GRID COIL +2.4v X o " Q 7
= i % s ! FOR TYPE SEE SET OR
G.IZ;!?-L_' i 5‘ . e ff:YL'ACEMENT PARTS
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20 % E
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3% e o—ess00v "
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L204 J CK Tx +250v
47K :L 1- - 5% - O—& 4133V
6 8K
1K sov |* I 5% 1
+ 4V L +125V
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l l | l_}fv 280V WSE 1w wHEN REPLACING ® SHOWN, FOR BEST FOCUS.
| z
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B0IV o /\/\ 150V “/}“—4 2zv S
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R224 . ~6CG J
el B 2 7 R327 6CG7 £325 350 a2e GGKS
! 5 6GW8 SYNC. 27K VERT. B2k 82K
R308 S R 2 SPLITTER g RS CiLATOR eSov 0% 865 venT. outeut cAUTION-H.v T
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cx0n d b Sar e kT 3
2 = - $1ce :
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00 - 7 R347
i 40 39K " (USE 1w WHEN REPLACING)
16V
4 7075 0L ¥ 7873 L 300
1402 7078 AL 2 WITH 66K6 VERT. QUTPUT
INTERLOCX V402 TUBE REMOVED
ReQ3 7873 (L 6CG7 .10 ,
30K 903 NORIZ. MULTIVIBRATOR v
T W K ca09 250V
17 10% TEST POINT  .0047 200V.
4 ol. S RaIQ
c402 0 15K
047 3
soov DO NOT MEASURE R432 -;gs;AaLp%snz
ri cireulT
I|<=8REAKER 13v
P ERERETN 7 'E
Lid  mep 1
20%
SRACIA as2 SRA0IC Rau ICNTLT™ 27
i 100 - ] 3ex .
- 15w eoov/ -3 w 5%
500V +2 P 4 ADJUST WiTi NORWAL i
“T™ [L1o] ]
. ‘L * Yo7 CETRE SouLEre. on O v +250v
STAND-6Y P - 200V LINE JUST OISAPPEARS. Re2TA
WINDING SRAOIE E4a0iA »0220K £500,
RANGE gRaoID 360 oIk SREEN ‘OON:: FILTERED BOOST
7 . g REGEND CAPAC TORY W [ ] LE " sounce
GREEN | SWe0-8 6.3V SOURCE 42 50v AEsisTORS A TUBLAR, CAMITY W ute, AND DCWY VOLTAGES MEASURED W/ MO SGNAL 120V LINE 047
e (423 4,5V ON STAND-8Y WALF WATT UNLESS OTHERWISE NOTEO T omvio Lee. ourseoe o i “3'.’:.‘;’:&1"..31‘2‘&' :Qc:.-o‘s SETRATIMARy +250v SO0V
T ‘ MOOE 10% TOLERANCE RLESS OTHERWISE NOTED  +& ¢/ rermourvic. capaciTy 1 u N LY o
REEN 4 Sbév 3 SOURCE + 138V K+ 1000  M=1,000000 -T . 14, AND DCWV, WIOMa SUOWN TAXEN wITH g
[ 20% 1401 o1 L+ e +] Es0:C ML = now mOUCTIVE # g?“".;‘; ::?u: %".'1" "’!5 ""‘ L %WE!; SPPE RSO0 TEE PPN sicrume Tume cawooe.
Swaoi-C \ R44 %\I JE- Tw T Sgg CAMCITY TN outd. TOL. ¥ CRITKAL ARD GCRY. « ON SOME MODELS ONLY.
(USE 1w WHEN REPLACING) Tz—Q . & A PEOIAL CAPACITORS SUCH AS TEMPERATURE COMPEMSATING TYPES ® % Tr1S RESISTOR USED TO ESTABLISH CORRECT
NQTE: ! v UKF A OENTIFIED Y A NOTE AT CAPACITOR LOCATION. WioTn Oh Souf woskrs, T oronen
SWaDI-4,BC SHOWN IN R4l PILOT BULBS :,',;o';.:w' ;:D, oo DRIZED b P52 £OLY S TYRENE ) '
& o - - . "C. SMeSAVER MICA
STANDYIMO0E D VRE NIZO - MR, CAPACITY ORIFT, 230 MATS pER MILLION. o 0 b B N, USiG Se0PE AT

cnv CATHODE FOR START OF SYML COMPRESSION.
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TV Chassis T917
Series

COMPLETE MANUFACTURERS® CIRCUIT DIAGRAMS
Q2038 -- 2.5V P. P Cathode CRT -- 35V p. p Q2058 -- 2.3V P P Q2068 -- 2.0V P/P AND TECHNICAL INFORMATION FOR 6 NEW SETS

OCTOBER « 1968

—\—— e ~ 1301 - gudio output xtormer {02-CC) 3203362 25K horiz hold . 2202332
Q206C -- 11V p/p Q207C -- 6V PP Q401B -- 12V PP QIOIC -- 23V PP Q402B -- 1.6V P/P Q403C -- 250V PP T401 — vert blocking osc xformer 32032241 R410 — 30K vert bias 220217-7
T501 — power xformer (01-AA) 3002411 R414 — 1582 vert height 220167-9
1501 — power xformer (01-88, 02-CC) 300241-2 Q201 — 100N silicon NPN transistor 6101001
T601 — horiz blocking os¢ xformer 3203231 Q202 — 73N1 silicon NPN transistor 610073-1
1602 — horiz driver xformer 3203381 Q203 — 74P1 silicon PNP transistor 610074-1
7603 — horiz output xformer (01-AA) 361261-1 Q204 — 75N1 silicon NPN transistor 610075-1
1603 — horiz output xformer (01-B8, 02-C() 3613011 Q205 — 79P1 germonium PNP tronsistor 6100791
detlection yoke (01-AA, 01-B8) 361260-1 Q206 — BOP1 germonium PNP transistor 610080-1
deflection yoke (02-CC) b .'7](7)1760-3 Q207 — 76NT1 silicon NPN transistor 6100761
. 20v €505 —elect 20uf 200v 100/20uf 150v 0099- Q301 — 69N1 silicon NPN transistor 610069-1
Junction R601 & C601 -- 6V P'P Junction R602 & C602 -~ 8.5V P/P Across C603 - 17V P/P Q60IB -- 4.5V PP Q801C -- 29V PP €506 — elect 350/350uf 100v 100uf 75v (01-A4) 270099-2 Q302 — 70N silicon NPN transistor 6100701
€506 — elect 350/350uf 100v (01-88, 02-CC) 270099-4 Q303 — 7INI silicon NPN transistor 610071-1
MAGNAVOX €816 — paper .01uf 10% 2kv (01-AA, 01-BB) 250290.18 Q401 — 77N2 silicon NPN transistor 610077-2
SYMBOL  DESCRIPTION PART NO €616 — paper .0082uf 10% 2kv {02-CC) 250290-17 Q402 70N2 silicon NPN transistor 610070-2
R213 - 5600 5% . 230144-177 Q403 — 96N2 silicon NPN fransistor 610096-2
1201 — bondwidth odjustment coil (02-CC) 361101.4 R214 - 4700 5% 230144-175 Q601 — 77N4 silicon NPN tronsistor 610077-4
1203 — video IF input coil 361257-1 R233 — 9152 5% (01-88. 02.CO) 230144-134 0602 — 78N2 silicon NPN transistor 610078-2
< —_— 1204 — video IF xformer 361258-1 RA413 — 75082 thermistor (NTC) (01-AA) 230172-2 Q603 -- 95N1 silicon NPN transistor (01-AA, 01-BB) 610095-1
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ELECTRONIC ZENITH R9 — 500K AGC control 63-5470 L13 —horiz osc coil wind assy . ... .. ... $-56875
YECHNICIAN / DEALER SYMBOL DESCRIPTION PART NO. R12 — 2M vert size cont. . .. 63-7454 LV4 —spook coil . . ...... .. ...20-2005
ZEN ITH R13 — 150K vert lin cont. . . 63-6914 T1 - st IF trap coil ossy . ....5-80520
E; ;_lpl &l)s( cap 5% 500v .. .. 22-3856 R14 — 1M vert hold cont. . ... ... . 63-6915 T2—2nd IF trans assy . . coo.... 5-66852
. x .00 uf disc cap 10% 500v ..22-21 R15— 150K res 10% I.R.C. Yaw 63-4844 T3 —3cd IF 1 - -
TV Chassis 13213 €184 300u! elect cop 175y . 1225506 R19— 2,71 WW res 10% Yow 63-3631 T4 4t F 1rons assy . 2-22323
COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS C18B — 200uf elect cap 150v . .. 22.5506 L1B — st If trap coil wind assy ... Ptof Tl T5 — sound toke off coil assy ....$-80558
AND TECHNICAL INFORMATION FOR NEW SET C1BC — 200uf elect cap 150v 22-5506 12 — 4th IF wind ossy . .. Ptof T4 Té —intercarrier coil assy ....5-77495
€ ETS (180 10uf elect cap 150v . 22-5506 L8 —choke €Ol .. .o . 20.2004 17— quod coil assy ..5-79340
€22 —47pf disc cop 5% S00v . 22.2467 L5 — det shunt peaking coil 20-2520 T8 —sound OUtPUt IEONS . .. ... 95.2499
OCTOBER s -I 968 C48—-2 x Slp_l disc cap 15% S00v . 22-25 L6 —sound take off cou_l ASSY . ... PLof TS T9 - vert output frons . .. 95.24N
€68 — 160pt disc cap 10% 3kv ..22-5628 L7 — video series peoking coil ..20-2014 T10—vyoke .. .............. 95.2599
R4 — voltage dependent resistor .63-5472 L8 —intercarrier coil wind ossy . . ... PLof Té T1) —horiz sweep trans . $-79557
R6 —4K controst control . ... 63-6463 L9 quod coil wind assy . ... ............. .. PLofT7 Al —integrator . ..87-7
R7 — 250K bright control ..63-5419 L10—line filter coil ...20-1424 Fl—fuse 1Ba........... .. ..., 136-65
R8 — 1M volume control .. 63-7458 L12 —filter choke .. ..o .95.2567 PLY —neonbulb NEZH .. ... ... .. ... .. ... ... ... 100397
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Nine-seventy-five buys you a complete tuner overhaul—in-
cluding parts (except tubes or transistors)—and absolutely
no hidden charges. All makes, color or black and white,
UV combos only $15.

Guaranteed means a full 72-month warranty against defec-
tive workmanship and parts failure due to normal usage.
That's 9 months to a year better than others. And it's
backed up by the only tuner repair service authorized and
supervised. by the world’s largest tuner manufacturer—
Sarkes Tarzian, Inc.

Four conveniently located service centers assure speedy
in-and-out service. All tuners thoroughly cleaned, inside
and out. .. needed repairs made . .. all channels aligned to
factory specs, then rushed back to you. They look—and
perform—Ilike new,

“Prefer a replacement® Sarkes Tarzian universal re-
placements are only $10.45, customized replacements
$18.25. Universal replacements shipped same day
order received. On customized, we must have original
tuners for comparison purposes, also TV make, chas-
sis, and model number. Send orders for universal
and customized replacements to Indianapolis.’

Intermediate AF Amp 0Osc. Mixer
Part #t Frequency Tube Tube Heater

41.25 mc Sound
MFT-1 45.75 me Video 6GKS 6LJ8 Parallel 6.3V

41.25 me¢ Sound .
MFT-2 45.75 me Video 3GKS 5LJ8  Series 450 MA

41.25 mc Sound .
MFT-3 45.75 me Video 2GKS 5CG8 Series 600 MA

Genuine Sarkes Tarzlan universal replacement tuners with
Memory Fine Tuning—UHF Plug in for 82-channel sets—
Pre-set fine tuning—13-position detent—Hi gain—Lo nolse
—Universal mounting

FOR FASTEST SERVICE, SEND FAULTY TUNER WITH TV MAKE, CHASSIS,

OCTOBER 1968

AND MODEL NUMBER, TO TUNER SERVICE CENTER NEAREST YOU

TUNER SERVICE CORPORATION FACTORY-SUPERVISED TUNER SERVICE

HOME OFFICE, MIDWEST . . 817 N. PENNSYLVANIA ST, Indianapolis, Indiana .. . ... TEL: 317-632-3493
UNDER NEW MANAGEMENT, EAST 547-49 TONNELE AVE., Jersey City, New Jersey . ... ... TEL: 201.792-3730
SOUTH-EAST ... ... ... ...... 938 GORDON ST, S. W. Atlanta, Georgia ... .. . ... TEL: 404-758-2232
WEST R SARKES TARZIAN, Inc. TUNER SERVICE DIVISION

10654 MAGNOLIA BLVD., North Hollywood, California .. TEL: 213-769-2720
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[Esd Tivs for Technicians /|[|UY, -

Do-it-yourself stereo clutch controls

First, squeeze the end tines of the outer shaft together (the tines on
the end of the shaft that go into the control) with a pair of pliers, until
the tines just touch. Then insert the outer shaft into the front control
section.

Next, insert the inner control shaft through the outer shaft from the
front. You'll have to apply some pressure to force the inner shaft
through the squeezed times of the outer shaft. As you do this, the
outer shaft will lock in pilace in the front control section.

Now push the isner shaft through: the front control far enough so you
can slide the rear control section in place on the shaft. Finally, attach
the rear control section ard snap it into glace.

Many stereo sets use a dual volume control which
lets you adjust volume of both channels either to-
gether or separately. As in most dual controls, there’s
an inner and outer shaft linked to the front and rear
control sections. By means of separate knobs, you
can adjust each channel simply by holding one knob
and rotating the other . . . and this is how you adjust
right and left balance. These controls have an extra
feature: there’s a friction clutch that ties the two
shafts together. So once you set the balance the way
you want it, you can turn just one knob and raise
or lower both channels together.

When you need to replace one of these clutch con-
trols, you may find that an exact replacement may
be tough to locate. Rather than go to the delay and
cost of ordering from the manufacturer, you can get
the job done quickly and economically by one visit
to your Mallory distributor. He'll have the parts
you need in his Sta-Loc® Control cabinet. They're
all standard Sta-Loe parts. It's what you do to
them that’s special.

And what have you got? A friction clutch dual con-
trol, tailor-made for stereo. Friction between inner
and outer shafts will make both controls move when
either knob is turned—or either knob can be turned
separately while you hold the other.

This is just one of the many time-saving tricks you
can do with the Sta-Loec Controls components im-
mediately available from your Mallory Distributor.
See him for all your replacement parts requirements.
Or write Mallory Distributor Products Company,
a division of P. R. Mallory & Co. Inc., Indianapolis,
Indiana 46206.

DON'T FORGET TO ASK 'EM " PWhat eloe needs fiting 7"
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systems with charts, illustrations and schematics
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Fieen EFFECT  METER
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NEW FIELD EFFECT MULTIMETER

Here is the revolutionary new approach to circuit testing, the solid
state Sencore FIELD EFFECT METER. This FE14 combines the
advantages of a VTVM and the portability and versatility of a VOM
into & single low-cost instrument. This is all made possible by the
use cf the new space age field effect transistor that is instant in
action but operates like a vacuum tube in loading characteristics.
Compare the features of the FIELD EFFECT METER to ycur VTVM
or VOM.

Minimum circuit loading — 15 megohm input impedance on DC is better than a
VTVM and up to 750 times better than a 20,000 ohm per volt VOM — 10 megohm
input impedance on AC is 20 times better than a standard VIVM, The FIELD
EFFECT METER is constant on all ranges, not like a VOM that changes loading
with each range.

Seven AC peak-to-peak ranges with frequency response to 10MHz. Seven zero
center scales down to 0.5 voll. Five ohmeter ranges to 1000 megohms. DC current
measurements to 1 ampere. Full meter and circuit protection. Mirrored scale.
Low current drain on batteries — less than 2 milliamps. Buill-in battery check.
Unbreakable all-steel vinyl clad case. Optional Hi-Voltage probe adds 3KV,
10KV &nd 30KV ranges with minimum circuit loading for greatest accuracy in the
industry. .. $9.95.

Only Sencore offers the FIELD EFFECT METER.
Ask for it by name at your distributor.

only $6 9. g4 less batteries)
 SENCORE -

NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

./ N
L}

426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101

for more details circle 144 on postcard
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AWAVR EDITOR'S MEMO

Time for a Change

I's a well known fact that people
are slow to make a change and for
technicians it’s no different.

I’'m speaking of the change techni-
cians must make to keep up with our
rapidly advancing industry. A tech-
nician can function properly onlv if
he Knows his job. And the only way
1o know that job is 1o keep pace with
new  equipment  and  service  pro-
cedures. A doctor has to do it — or
give up medicine. Many of the things
he learned in medical school last
year are obsolete or modified now.
Electronics enjoys the same problem.

Unfortunately, too many techni-
cians don’t care to take the time or
trouble to stay on top of the ad-
vances. And the next time such a tech-
nician picks up a technical hook or
looks at a new test instrument he's
going to come away mumbling be-
cause he isn’t going to recognize his
own industry anymore.

The effects of this sad but factual
situation have been felt all over the
country for some time. What's even
worse is that in some cases the tech-
nician doesn’t seem to carc what's hap-
pening. He continues to labor away
using the same old service procedures
and the same old equipment he start-
ed with. Sure. he knows that scope on
the shelf under 2” of dust has a pur-
pose. But he thought when he bought
it that it was supposed to give him an
alpha-numeric readout of the defects
of the TV set in chronological order
It didnn’t, and he couldn’t take the time
to find what it was supposed to do
$0000. back to the old wet finger
VOM procedure. It always worked be-
fore.

The wtruth is that those old proce-
dures are grossly outmoded and a tech-
nician who plans to earn his bread in
clectronics today had better get with
today’s techniques. That means he had
better learn all he can about the new
solid-state devices. test instruments
and service techniques before they
get 100 far ahead ot him. The home
entertainment industry needs techni-
cians badly qualified technicians.
However, there’s one consolation for
technicians who don’t want to work at
it — there will always be a demand tor
lion tamers in Northern Siberia.

MOVING?

Be sure to let us know your
new address. Please enclose
a complete address label from
one of your recent issues.
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Shocked? Don’t be. Does this man look like a criminal?

He’s not. This man is in the business of preventing crime. (One of the
fastest growing industries today.) He’s a Radar Sentry Alarm dealer repre-
sentative.

What could this possibly mean to you? Perhaps nothing. On the other
hand, it could change your entire life.

As a Radar representative, you could make $7,200 a month if you sold
only one system each week. Most of our dealers make much more. Two
sales a week would net you $28,000 a year; five a week, $46,000 a year. .
We make the finest solid state microwave burglar alarm system available; Sentry Alarm'

one that’s easy to install and easy to service...for both home & business. The Crlmebuster.

We're presently expanding our crganization of dealer representatives. We’ll l;?)DBAg DEV}\CESSME(I;" C&RP. o

train you, provide you with leads and offer continuing counsel. You can 85T gpentes, B ClainiShorss, MIbkigan 45050
» PIt : Rush me RSA Distributor Info.

operate full-time or part-time. Later, you may want to expand and orga- 1 understand there is no obligation.

nize your own sales staff. Name -

But for now, let’s get better acquainted. Fill out the coupon. In a few days, Address ] -

you’ll receive complete details about how you can live a life of crime-and City State. _Zip.

make it pay, handsomely. b —

Live a life of crime,
honestly.
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FAST

COMPLETE SERVICE
ON ALL MAKES

OF TV TUNERS

(WE SHIP C.D.D.)

GEM
REPAIR SERVICE

Box 6D Dabel Station
2631 Mardon Drive
Dayton, Ohio 45420

CITY TUNER

.. . for more details circle 120 on postcard

LETTERS
TO THE EDITOR

Urgent Need!

Your articles and circuit diagrams
have been of incalculable benetit to
me many times. 1 have frequently en-
countered TV sets which are so new
that data 1s unavailable and ET/D’s
circuit  diagrams  have come to the
rescue.

I would like to make a request
since I know vou perform this service
for many of vour subscribers. 1 am
urgently in need of a Harmon-Kardon.
Model  CPR-2.  two-channel  mi-
crophone  amplifier  module.  This
model used a 12AX7 tube and is no
longer available from the manutactur-
er. The original price was $23.10
with the usual discount. Would vou
please list this request with vour oth-
ers for ditficult-to-obtain equipment.

KE!TH CROCKET1
St. Joseph. Mo.

Free for the Postage
I am sorry to inform vou that illness

I have about 90 percent of every
ET/D issue since Mav 1958, 1 would
be glad to pass them on to any tech-
nician who can make use of them.
All' T ask is that they pay the postage.

ARTHUR W. CILENDENON
120 Frv St.
Greenville, Tenn. 37743

Battery Eliminator

Where can I obtain an old battery
climinator? 1 desperately need one.
especially the Kind with the BH twube,
1o power an old Atwater Kent.

If any ET/D reader can help me.
he can call me colleet at arca 313,
number 549-4045.

GEORGE AMBER
Roval Qak, Mich.

New Theory

I have been a subscriber to EiEc-
TRONIC TECHNICIAN / DEALER for a
long time and always enjoyed your
Editor's Memo column. However, 1n
your February 1968 issue. the column
advises of the potential danger of
clectrical shock citing a case where a
woman taking a bath received a fatal
shock when an electric space-heater on
a shelt near the b tell into the bath
water.

I take exception to this statement
since | believe the water in the tub
would have been at ground potential
through the connections to the hot and

Serious
Disagreement

on Quam
Baffles

Perplexes Sound Industry
Experts!

Molded of rugged polystyrene, blonde or walnut finish,
Easy instaliation; just hang it on the waoll!
(Wall bracket supplied.)
Chicago, 1968—Agreeing unani-
mously that Quam bafflles are
tops, leading sound experts differ
sharply on why. Some credit the
sound (exceptional low end re-
sponse). Others like the modern-
istic, unobtrusive design. One
vociferous group hails the low
price, while another segment
praises the ease of installation.

Value Unquestioned

Asked to referee the raging de-
bate, a factory spokesman de-
clared, ‘““The best reason for
choosing Quam baflles is value.
Whether the emphasis is on good
looks, good performance, or good
construction —not to mention
good sound—Quam buyers know
they get their money’s worth!”

Choice of Speakers

y The baffles are
available if de-
sired with speakers
(and transformers)
premounted. Any
of 10 Quam 8” background music,
public address, or outdoor
speakers can be selected. There
is no charge for the mounting.
You pay only for the components
themselves.

Complete information about Quam
baffles and speakers is available from
the factory,
Quam-Nichols Company,
234 E. Marquette Rd.
Chicago, Illinois 60637.
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IT TAKES AN EXACT REPLACEMENT
TO HIT THE MARK IN COLOR TV SERVICE

TWIST-LOK' Capacitors come in the right ratings
so you can make exact replacements

Ask your Sprague distributor for o copy of Sprague’s comprehensive
Electrolytic Capacitor Replacement Manual K-109 or write to:
Sprague Products Company, 65 Marshall St., North Adams, Mass. 01247,

s p R n G u E®
P.5. You can increase your business 7% by participating

in EIA’'s “What else needs fixing?' program. Ask your THE MARK OF RELIABILITY
distributor or write to us for details.

6s-8108 .. tor more details circle 149 on postcard
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600 BUCKS WORTH OF TV [ -
SET AND ANTENNA AND HERES A GUY

WHO NEEDS BELDEN
{ STILL A LOUSY PICTURE { ANTENNA LEAD-IN

CABLE !

R S 1

Color or UHF set perfect? Antenna perfect? Then obviously
there’s a missing link. Check that antenna lead-in cable.
Old, worn-out, weather-beaten cable, or the ordinary flat
ribbon kind designed for black and white VHF, causes more
fuzzy, distorted pictures than you can count. It’s your
, | | opportunity to upgrade these customers tc a cable matched
' . N B to their particular signal reception situations. One of

~

‘ | {| I Belden’s Big Four—the link to perfect reception.
A (d ]

fFOR CONGESTED AREAS...
8290 SHIELDED
PERMOHAN

=7

v,

i B
2 =
N

In congested, in-city areas, stray electrical interference and noise are

— at their worst. For perfect, all.82 channel reception—color or B/W—

- replace old cable with Belden’s 8290 Shielded Permohm. Its aluminum
e ] Beldfoil® shielding prevents pickup of ghost signals and electrical noise

by the lead-in. Weather-proof and water-proof. You can tape it right to
the mast. Or install it underground, in conduits—even in rain gutters.

| 22(7x30) | Brown .30 i . . 7 50', 75', 100’ coils |
| o have terminals
| t 0 attached. |

| Copperweld, 2 conductors, orange polyethylene insulation and web Available in counter |
between conductors, cellular polyethylene oval insulation, Beldfoil dispenser. 1
shield, stranded tinned drain wire, poiyethylene jacket. 250', 500’ spool. |
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FOR FRINGE AREAS... \
BELDEN 8285 - PERMOMHM [f h

I 8235 PERMOHN

Antenna cable in uncongested or fringe areas picks up little
electrical interference. But does get a lot of weathering, which
degrades an already weak signal. These customers need
encapsulated cable. Belden 8285 Permohm. Its special poly-
ethylene jacket protects the energy field, regardless of weather
conditions. It delivers the strongest signal of any unshielded
twin lead under adverse conditions. Requires no matching
transtformers and connectors. For all 82 channels, color or B/W.

5

:
?

| 22(7 x 30) i . 5.3 100 1.4, | 50", 75, 100’ coils |
| x I 300 2.8 i have terminals
! .468 500 3.8 attached.
Copperweld, 2 conductors parallel, orange polyethylene insulation and 700 gg Avallablelnieo U nier

web between conductors, cellular polye!hylene oval jacket, ‘ 900

i l | |

g dispenser.
250, 500’ coils and
| 1000’ spool.

FOR LOCAL BLACK AND WHITE...

8275 CELLULINE

Cracked, corroded, weathered cable, full of dirt and moisture,
loses signal strength; prevents any TV set from delivering a
quality picture. Upgrade B/W VHF and local UHF customers
to Belden 8275 Celluline. Pertormance is improved because
all possible moisture between conductors has been elimi-
nated. Abrasion-resistant and weather-resistant for a long,
long service life. And, it requires no end sealing.

Nom. I Nom. A
- Capacitance perl
| - (mmf/ft) - mc ]
] 20 (7 x 28) Brown .300 i 80% 4.6 100 1.05 507, 75, 100’ coils
X I 200 1.64 in counter dispenser.
] #00 330 212 | 2s0, 500, 1000
Bare copperweld; 2 conductors parallel, polyethylene jacket with inert 500 298 | spools.
I gas filled unicellular polyethylene core, 700 3.62 |
I ; | 900 a3 |

r?j FOR MATV AND CATV...
e ouoron [~ — 8228 DUOFOIL COAX

Got an apartment or townhouse complex in your area? Motels
or hotels? Or is CATV coming? Use Belden's new 75 ohm
coaxial cable—8228 Duofoil. Shielding is 100%—sw~eep tested
100%. Spiral wrapped drain wires provide long flex life. Small
diameter saves space in conduit installations. Use Duofoil
for all coaxial color and B/W VHF, UHF and CATV applications.

1 - Nom. Nom.
’ Velocity of Capacitancs
~ | Propagation (mmf/ft.) ~ mc |

Black | 242 78% TEBE I

100,
spools.

18 500°, 1000 |
Solid, Bare

G OGS S ORI
VIO LD N~

recent reprint article, *Electronic Cable,
write: Belden Corporation, P,O. Box 5070-A,
Chicago, Hlinois 60680.

B
>

32

See your local Beiden distributor for full
details or to order. For a free copy of the

for more details circle 110 on postcard
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LETTERS
TO THE EDITOR

cold water pipes. The tub had a direct
path to ground, which would give the
tub (and the water in it) the same po-
tential as the low side of clectrical
house wiring.

I contend that when the space-
heater fell into the tub, the high side
of the clectrical house wiring through
the heater connections. would have
come in direct contact with the water
(low side) and produced a short cir-

ET/D

What may have happened in this
casc was that the space-heater had
faultv wiring which caused the metal
cabinet and other exposed metal parts
to be “hot.” For some rcason, the
woman stood up in the tub and touch-
c¢d the spacc-heater. Since she was
wet, her body acted as an electrical
conductor between the hot side of the
faulty heater and the low side of the
circuit through the water in the tub.
The clectrical shock was fatal and as
she fell back into the tub she probably
knocked the spacc-heater into  the
waler.

At first 1t would appear that the

cuit.

heater fell into the water and then she

SNOB

66 Jackson quality built for the technician who wants
more—more accuracy, more speed, more profits.

After all, test instruments are the most important
equipment vou own, so why not get the best. 99

Y ¥ ol o 4
AR <~°%
$24995

‘o e

Model CRO-4—5" WIDE BAND OSCILLOSCOPE & VECTORSCOPE

The only 5 Mc oscilloscope in the medium-low cost class
which permits the technician to measure the amplitude of
waveforms (as in TV servicing) as easily as using a VTVM
or a Volt-Ohm-Milliammeter. The “‘Readout” is an instant-
removable graticule with 2 sets of calibrations exactly like
a Meter scaleplate.

Model CRO-4 is also a complete VECTORSCOPE. 1t incorpo-
rates simplified vectorscope calibration facilities to insure
correct Horizontal/Vertical vectorscope pattern proportion.
In addition to standard graticule, model CRO-4 includes a
special, uncluttered graticule only for vectorscope use.

Model X-100—

SOLID STATE

COLOR GENERATOR
Extraordinary wide
range of patterns
(NTSC type colors) for
faster, more accurate
Color TV installation
and servicing. Solid
State stability under
extreme temperatures,
push button selector
switches and many
other quality features
make this unit one
you'll be proud to own.

Mode! 810—
DYNAMIC IN-CIRCUIT
TRANSISTOR TESTER

Tests all transistors for
A.C. BETA in circuit or
out of circuit. Tests for
leakage (lcbo). Tests di-
odes in and oui of circuit.
Exclusive features: Simpli-
fied pushbutton operation.
Built-in transistorized sig-
nal-tracer generator. Plus
many design advantages.

JACKSON ELECTRICAL INSTRUMENT COMPANY

35 WINDSOR AVENUE, MINEOLA, N. Y. 11501 . (516) 742-5400

CANADA: WILLIAM COHEN CORP., 8900 PARK AVE., MONTREAL 11
EXPORT: SINGER PRODUCTS CO., INC., 95 BROAD ST., N. Y. C. 10004, U.S.A.

... for more details circle 125 on postcard
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dicd — as | have stated, she died first,
then the heater fell into the tub.

FREDERIC J. CANTON
Brooklyn,N. Y.

One fuct that Mr. Canton appears to
have overlooked is that the electrical
outler is not always at the same poten-
tial as an “earth” ground. Water pipes
are normally at “earth” ground and
the ground side of an electric outlet
is some value above this. That is one
of the reasons for using a “grounded”
three prong ac outlet. It is also the
reasornt  why many appliances are
hazardous if not properly grounded
and why vou sometimes get a slight
shock touching a metal ac-de radio or
similar unit.

There is a potential difference be-
tween an “earth” ground and electrical
ground just as there is between “chas-
sis ground and an electrical ground in
home wiring. The body presents
certain  amournt of resistance when
standing on a non-conductive surfuce
or with properly insulated foot wear.
But hare feet in waier is like putting
one hand on the water faucet, and
sticking vour other hand in an empiy
light socket and having some one turn
on the juice — it would probably end
that  person’s curiosity —  perma-

nently . . . Ed.

RF Travels Slower in West

Your seriecs Antennas — Sans Baf-
flegab and Bushwa is truly a credit to
ELECTRONIC TECHNICIAN/DEALER.
Were | not already a subscriber, 1
would subscribe for the series alone.

However, one item that I found in
part three of the series didn't really
solve any problems for me. Indeed,
it made a new problem evident. | re-
fer to the item I found on page 88 of
the May issu¢ — that in “many locali-
ties” the average RF signal travels
about one mile on 0.186372 micro-
scconds — or about 5,365,612 miles
in one second.

Here on the West Coast, we keep
the velocity down to around 186,000
miles per seccond — but this gives us
problems that are scemingly insur-
mountable. Many has bcen the time
that a local radio or TV station has
had to alibi itself out of a listener's
complaint that those who live several
blocks nearer the station arc getting
their news first.

We even had one fellow who threat-
cned to take another man to court be-
cause the other man had heard the
winning Radio Bingo call first, and
had, for that reason, been able to win.
The problem is pressing enough that
this little tidbit of information made
me decide to take pen in hand and
write you, tongue firmly in cheek, to
ask: would the Junior Chamber of

ELECTRONIC TECHNICIAN/DEALER



It's your fault if she’s 13-38-12.

And you have to go back and fix your repair job one week
after you've fixed the set. It’s your fault, and your money.

Replacement parts ought to last longer than that.

Like capacitors. They should be able to meet the require-
ments of high-reliability computer and missile systems, hold
their rating at 125° C continuous operation.

Like Elmenco dipped Mylar® paper capacitors do.

Yet you can buy them at regular TV set prices. In any
value you need from .00 mfd. to 1.0 mfd. In TV rated
voltages from 400V through 1600V. Or in 100V values for

OCTOBER 1968
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transistorized circuitry.

Elmenco distributors can sell you the other Elmenco
capacitors: padders and trimmers, high voltage dipped
micas. And Arcolytic capzacitors, also.

So vou’ll only have to do your repair jobs once. Then if
the lady in the set looks the same once you’ve finished, it’s
her mother’s fault.

Loral Distributcr Products

A DIVISION OF LORAL CORPORATION LLD-501
d Hill Industrial Park, Great Neck, New York 11022
for more details circle 106 on postcard
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PHONG
DRIVE RIT

Catalog No. 1408-03

Suggested Net

$34.95

Here’s a brand new kit consisting of twenty-four Walsco
phono drives, providing a profit-building assortment of
the most-commonly needed replacement drives for serv-

icing all popular

record players. Made from selected

materials, these Walsco “Exact Replacement Drives” con-

form precisely to

the rigid specifications established by

the original equipment manufacturer, assure you and your

customer of

‘like-new” performance whenever used.

Packed in a reusable, partitioned plastic box complete
with a handy cross-referenced part number list, this kit is

must for every dealer and serviceman. Order yours
today . . . it could be the key to faster, easier service calls,
more profits for you

Always insist on [G<) el . ..

you'll get more for your money, every time!

S

ELECTRONICS

30

GC ELECTRONICS
A DIVISION OF HYDROMETALS, INC,
MAIN PLANT ROCKFORD.ILLUSA

Giant FREE Catalog...

Only GC gives you everything in electronics
has for almost 40 years. Match every

part and service need from over 10,000
quality items. Write lor your copy today!

for more details circle 119 on postcard
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CHASSIS PUNCH KIT

by GREENLEE

For making clean

hol2s with minimum
effort. Punch sizes from
V2" to 3"

Catalog No. 3005
Suggested Net . $38.17

METAL STROBE DISC
For accurately
checking all turntable
speeds.

Catalog No. 1405
Suggested Net .. .57¢

CHASSIS REPAIR
CRADLE

All-metal construction,
locks chassis securely
in place.

Catalog No. 5212
Suggested Net . $7.95

LETTERS
TO THE EDITOR

Commerce of any one of these locali-
ties mind if we studied their RF sig-
nals? Catch one in a cage and maybe
bring it home?

GERALD R. COOKE
Tacoma, Wash.

o We are truly sorrv 10 heur that RF
signals in the West are slower than in
other loculities. We will consider usk
ing the Chamber of Commerce to send
its survey team out with a copper-
lined can 1o caiclt one of these rapid
RF signals for you 1o evaluate. Pleuse
send us any extras

o might even be a good idea 1o put
sone general speed regulation on all
RF signals like maybe 186,000
miles per second. But the only way 1o
solve ihe bingo and news problems as
we see it, would be 1o pluce all the list
eners at the same distance from the
radio station. Fhis could also cause
problems. And then, 100, there are ul-
ways those few signals that would not
ohey the law, and speed anvway
Ed.

Schematics, Manuals and
Miscellany
I am in need of a schematic for an

Intercommunications  System inter-
com, Model 2700, serial number
LD5044.

CHESTER WEAVER
Pratt, Kan. 67124

I would appreciate receiving any in-
formation an ET /D reader might have
on a Precise Model 630 marker gen-
erator, or an address where | might
write to obtain information.

KEITH VOLLNOGLE
210 Carmel St
Greenville, S. C.

I recently pruchased a 3 in. scope
made by Allen B. Dumont lLabs., Inc..
Passaic, N. Y. It is a tvpe 164-E.
Would you pleasc acknowledge my re-
quest to ET/ D readers for a schematic
of this unit.

Jint HarTa
2300 W. Commonwealth Ave.
Fullerton, Calit.

We would appreciate it if any of the
ET/D readers could tell us who dis-
tributes the “STEG™ foreign made
TV set in the United States or where
we might obtain parts for these sets.

Tasea TELEVISION Lass. INC.
510 So. Howard St
Tampa, Fla. 33606
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Join "THE TROUBLESHOOTERS”

who get paid top salaries for keeping today’s electronic world running

Suddenly the whole world is going
electronic! And behind the micro-
wave towers, push-button phones,
computers, mobile radio, television
equipment, guided missiles, etc.,
stand THE TROUBLESHOOTERS
—the men urgently needed to in-
spect, install, and service these
modern miracles. They enjoy their
work, and get well paid for it. Here's
how you can join their privileged
ranks—without having to quit your
job or go to college to get the neces-
sary training.

OCTOBER 1968

UST THINK hcew much in demand you would
be if you cauld prevent a TV station from
going off the air by repairing a transmitter..,
keep a whole assembly line moving by fixing au-
tomated production controls...prevent a bank,
an airline, or your government from making
serious mistakes by servicing a computer.

Today, whole industries depend on electronics.
When breakdowns or emergencies occur, some-
one has got to move in, take over, and keep
things running. That calls for one of a new breed
of technicians—The Troubleshooters.

Because they prevent expensive mistakes or
delays, they get top pay—and a title to match. At
Xerox and Philco, they're called Technical Rep-
resentatives. At 1BM they're Customer Engi-
neers. In radio or TV, they're the Broadcast
Engineers.

What do you need to break into the ranks of
The Troubleshooters? You might think you need
a college degree, but you don’t. What you need
is know-how—the kind a good TV service tech-
nician has—only lots more.

Think With Your Head, Not Your Hands
As one of The Troubleshooters, you'll have to
be ready to tackle a wide variety of electronic
problems. You may not be able to dismantle what
you're working on—you must be able to take it
apart “in your head.” You’ll have toknow enough
electronics to understand the engineering specs,
read the wiring diagrams, and calculate how the
circuits should test at any given point.

Learning all this can be much simpler than
you think. In fact, you can master it without
setting foot in a classroom . . . and without giv-
ing up your job!

For over 30 years, the Cleveland Institute of
Electronics has specialized in teaching electron-
ics at home. We've developed special techniques
that make learningeasy, even if you've had trouble
studying before. Our AUTO-PROGRAMMEDTM
lessons build your knowledge as easily and
solidly as you'd build a brick wall—one brick at
a time. And our instruction is personal. Your
teacher not only grades your work, he analyzes
it to make sure you are thinking correctly. And

he returns it the same day received, while every-
thing is fresh in your nind.

Always Up-To-Date
To keep up with the latest developments, our
courses are constantly being revised. This year
CIE students are getting new lessons in Laser
Theory and Application, Microminiaturization,
Single Sideband Techniques, Pulse Theory and
Application, and Boolean Algebra.

In addition, there is complete material on the
latest troubleshooting techniques including Tan-
dem System, Localizing through Bracketing,
Equal Likelihood and Half-Split Division, and
In-circuit Transistor Checking. There are spe-
cial lessons on servicing two-way mobile radio
equipment, a lucrative field in which many of
our students have set up their own businesses.

Your FCC License—or Your Money Back!
Two-way mobile work and many other types of
troubleshooting call for a Government FCC
License, and our training is designed to get it
for you. But even if your work doesn’t require
a license, it's a good idea to get one. Your FCC
License will be accepted anywhere as proof of
good electronics training.

And no wonder. The licensing exam is so
tough that two out of three non-CIE men who
take it fail. But our training is so effective that
9 out of 10 CIE graduates pass. That's why we
can offer this famous warranty with confidence:
If you complete a license preparation course, you
get your FCC License—or your money back.

Mail Coupon for 2 Free Books
Want to know more? Send for our 40-page cata-
log describing our courses and the latest oppor-
tunities in electronics. We'll also send a special
book on how to get a Government FCC License.
Both are free—just mail coupon below.

ENROLL UNDER NEW G.IL BILL

All TIE courses are available under the
new G.|. Bill. If you served on active duty
since January 31, 1955, or are in service
now. chetk box in coupon for G.I. Bill
information.

Cleveland Institute of Electronics

ci

1776 E. 17th St., Dept. ET-46 Cieveland, Ohio 44114

Cleveland Institute of Electronics
1776 E. 17th St., Cleveland, Ohio 44114

Please send me without cost or obligation:

1. Your 40-page book “How To Succeed In
Electronics’ describing the job opportu-
nities in electronics today, and how your
courses can prepare me for them.

. Your book on ‘“‘How To Get A Commer-
cial FCC License.”

~

Name

(Please Print)
Address
City . —
State Zip_
Occupation___ _Age _

[ Check here for G.1. Bill information
Aceredited Member National Home Study Council

for more details circle 115 on postcard
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measure

The RCA WV-38A Volt-
Ohm Milliammeter is a
rugged, accurate, and ex-
tremely versatile instru-
ment. We think it's your
best buy. Only $52.00.*
Also available in easy to
assemble kit, WV-38A (K).

The RCA-WT-501A in-
circuit out-of-circuit tran-
sistor tester is battery op-
erated, completely porta-
ble. It tests both low and
high power transistors,
has NPN and PNP sockets
for convenient transistor
matching for complemen-
tary symmetry applica-
tions. Only $66.75.*

The RCA WV-77E Volt-
Ohmyst® can be used for
countless measurements
in all types of electronic
circuits. Reliability for
budget price. Only
$52.00.* Also available in
an easy to assemble kit,
WV-77E (K).

The RCA WC-506A tran-
sistor-diode checker of-
fers a fast, easy means of
checking relative gain
and leakage levels of out-
of-circuit transistors.
Compact and portable, it
weighs 14 ounces, meas-
ures 3% by 6% by 2
inches. Only $18.00.*

The RCA WG-412A R-C
circuit box can help you
speed the selection of
standard values for resis-
torsand capacitors, either
separately or in series
or parallel R C combin-
ations. Only $30.00.* It's
easy to use, rugged, and
compact.

The RCA WV-98C Senior
VoltOhmyst is the finest
vacuum-tube voltmeter in
the broad line of famous
RCA VoltOhmysts. Accu-
rate, dependable, ex-
tramely versatile, it is a
deluxe precision instru-
ment. Only $88.50.* Also
available in an easy to as-
semble kit, WV-98C (K).

LOOK TO RCA FOR INSTRUMENTS TO TEST/MEASURE/VIEW/MONITOR/GENERATE
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The RCA-500A all solid
state, battery operated
VoltOhmyst eliminates
warm-up time, eliminates
zero-shift that can occur
in tube operated volt-
meters. Completely porta-
ble. Only $75.00.* Comes
with shielded AC/DC
switch probe and cables.

For a complete catalog
with descriptions and
specifications for all RCA
test instruments, write
RCA Electronic Compo-
nents, Commercial Engi-
neering, Dept. J46WA,
Harrison, N.J. 07029.

*Optional Distributor resale price.
Prices may be slightly higher in
Alaska, Hawaii, and the West.

RGN
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VIEW

The RCA WO-33A Super-Portable 3-Inch Oscillo-
scope helps solve virtually any electronics servicing
problem, inside or outside the shop. Its combination
of exceptionally iow cost and high performance have
already made it popular as a monitoring and trouble
shooting ‘scope in black and white and color TV
broadcasting studios, and in professional service.
And why not? Here's a 3-inch ‘scope that meets your
requirements for gain, bandwidth, transient response,
accuracy, versatility, and portability. AND IT'S ONLY
$139.00.* Also available in an easy to assemble Kkit,
WO-33A (K).

The RCA WO0-91C 5-inch Dual Band Oscilloscope is
areliable, heavy-duty, precision ‘scope in use in thou-
sands of installations from classrooms to TV distribu-
tion systems...from service benches to broadcast
stations. You probably can't find a better value. Ap-
plications include waveform analysis, peak-to-peak
voltage measurement, square-wave testing, and ob-
servation of circuit characteristics. A front-panel
switch gives you an easy choice of wide-band or nar-
row-band (high sensitivity) operation. It's easily port-
able, AND IT'S ONLY $269.00.* The WO-91C-V1 is
available for 240V operation, no increase in price.

NTENSITY

Sy

s,

*Optioral Distributor resale price. Prices may be
stightly higher in Alaska, Hawaii, and the West.

Write for a catalog with complete descriptions and specificaticns for all RCA
test equipment: RCA Electronic Components, Commercial Engineering, Depart-

ment No. J46WB Harrison, N. J. 07029

LOOK TO RCA FOR INSTRUMENTS TO TEST/MEASURE/ VIEW/MONITOR: GENERATE

OCTOBER 1968
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General Electric’s ‘
“Harvest of Gifts offers you
a selection of toys,
GE appliances or me
with all the trimmings.

[please take a gift]

Earn a complete turkey dinner and your
choice of exciting toys and popular GE
appliances for the whole family when you buy
GE Tubes. See **Harvest of Gifts'" details

at right and visit your participating GE Tube
Distributor today. Start earning gift points

now and have a holiday on GE!

GENERAL @3 ELECTRIC

TUBE DEPARTMENT, OWENSBORO, KY.
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MAGNAVOX
Tape Recorder Model 1TC108 — AC Adaptor Plug

Some ac adaptors supplied tor this model will not fit
properly into the jack on the tape recorder because the
plastic tlange on the adaptor plug is slightly oversize. In

. N TRIM
HERE
O

]

most cases the plug appears to fit but the oversize tlange
just holds it back. preventing,a good connection. The solu-
tion is to trim the circumference of the tlange using a knite
or file and then sand the edge smooth.

Correction Note on Focus Transtormer 361306-2

Newsletter No. 1968-4 contained an error in the sche-
matic wiring of the 361306-2 transformer. Terminal five

illlﬂ R122
e
4 5 6
] [] _* S
- =
§ 0 1}
3 2 1

361306-1 Transformer

BB FC
T102 T102

connects to the junction of capacitor C118 and resistor
R 122, as shown in the revised schematic.

MOTOROLA

Tape Player Models TM706S-1/TM707S/TM708S/TM709S —
Failure To Index

This condition may be caused by two faciors. the sole-
noid and/or cam adjustment incorrect or weak pawl spring
(part No. 41A413281301).

A solution to this problem is to make correct the sole-
noid plunger adjustment. Apply Molycote G (PPart No.
1TP4D0S9A62) to pawls, ratchet and cam. Insert tape car-
tridge and adjust power supply tor Flv. Use Allen wrench
(or screwdriver) to turn adjustment screw clockwise while
repeatedly depressing the track change switch. When pawls
just fail to turn cam. back screw out Y4 turn beyond point
where cam begins to turn consistently.

Then check pawl spring. Remove the bracket which en-
closes the ratchet cam shatt assembly (1wo Vs in. screws).

Carefully manipulate the assembly until the solenoid
plunger leaves the solenoid.

Examine assembly. It spring has enough tension 10 hold
both pawls in contact with the ratchet, the spring is good.
It the pawls actually spring out from the ratchet. replace
spring (Part No. 41A41328B01). A good spring has a 45-
deg angle.

OCTOBER 1968

Visible wear on the ratchet teeth does not interfere with
normal operation.

Roll pin must be removed from the plunger to make cor-
rect spring replacement. It pawls are captive when a new
spring 1s installed. spring will be damaged. Check the ten-
sion after a new spring is installed. Repeat above solenoid
adjustment.

TV Chassis TS592 — Service Tips
Symptom: Critical horizontal sync. Set will perform as if
horizontal phase diode E301 is defective. Cause: R503
(100K resistor open. Check C510 (.005 horizonal pulse
coupling) for short or leaky condition. Selution: Replace
R505 ¢100K) and check horizontal trequency. Re-phase it
required.

TV Chassis TS592/TS612 — Troubleshooting by
Transistor Isolation
To help determine whether a TS592 or TS612 chassis
can be fixed in the home or should go to the shop. several
troubleshooting charts have been written as an aid in iso-

Is there-any high voltage?

YES NO
Measure collector voltage
of horizontal driver

transistor, Q17. Is this

voltage -+

25 10 60 volts?
“too high? - too low?

I__J

MO RASTER

eck voltage on
CRT.

Check horizontal
output transistor
Q18 for short.

Measure collector of
horizontal puise shaper
transistor Q16 with the

Short base to
emitter of
horizontal driver
transistor Q17.

Does collector

shorted Q17 shorted to ground. Is

Replace 1f base o° horizontal driver T

this voitage voltage rise?
10 voit ?
too high? 100 low’

LVES NO

Measure coilector voltage
of pulwe shaper transistor
Q16. Short base to
emitter. Does this voltage
go to zero?

NO YES

Change honizon
tal driver tran
sistor Q17

Change horizon
tal driver tran
sistor Q17.

Change pulse Measure emitter voltage of
shaper transistor horizontal oscitlator Q15
Q16 Is this voltage

-1.5 10-2.0 volts?
—too high?  too low?

Change horizontal
oscillator Q15.

lating a detective transistor stage. The same procedure can
be used in the shop.

The primary tunction of the charts 1s to direct you 10
the detective stage by a “process of elimination.” An im-
portant prerequisite in using these charts is to define the re-
ceiver's symptom accurately.

[Changc pulse shaper 016.]
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...the soldering tools
professionals depend on

The
original Dual Heat
Soldering Guns

Preferred by technicians for their
fast heating copper tips, exclusive
trigger-controlled dual heat, and high
soldering efficiency. Available in 3 watt-
age sizes, each with spotlight.

100/140-watt Model 8200, 145/210-watt
Model D-440, and 240/325-watt Model
D-550. Also in complete kits:

Utility Kit includes Weller
100/140 watt gun, extra tips,
tip-changing wrench, flux
brush, solderingaid and solder.
Model 8200PK

Heavy-Duty Kit featuresWeller
240/325 watt gun with
soldering, cutting and smooth-
ing tips, wrench and solder.
Model D-550PK

Dependable MARKSMAN Irons
in a size for every job

ldeal for deep chassis work and continuous-duty soldering,
Marksman irons outperform others of comparable size and
weight. All five feature long-reach stainless steel barrels
and replaceable tips.

» 25-watt, 134-0z. Model SP-23 with 14" tip (In kit with extra tips,
soldering aid, solder—Model SP-23K)

e 40-watt, 2-0z. Model SP-40 with 14" tip
+ 80-watt, 4-0z. Model SP-80 with 35" tip
e 120-watt, 10-0z. Model SP-120 with %" tip
e 175-watt, 16-0z. Model §P-175 with %" tip

Complete Weller Line includes replacement tips and solder
WELLER ELECTRIC CORPORATION, Easton, Pa.
WORLD LEADER IN SOLDERING TOOLS

for more details circle 153 on postcard
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NO VIDEO

Switch tuner to unused channel. Does snow
appear?

YES NO

Check voltage at collector
‘8", {areen wire). Does it of AGC amplifier Q12.
go to 20 volts or fess with Does it go to about 8 volts

signal? with signal?
T \
NO
Change video
output Q5.
Check collector voltage of

Y T T
YES NO YES
video amplifier Q4 with no
| signal. Is it about 16 voits?

Change AGC
amplifier Q12.
YES NO

Change AGC gate

Q1.
Change the video
amplitier Q4.

Check voltage at test point

Check collector voltage of
each video (F amplifier
Q3. Q2 and Q). Replace
the one which has a
collector voitage of more
than 25 volts, or less than
20 volts.

On cach troubleshooting chart is a series of blocks. Each
block contains a suggested action related to the symptoms
described and a question. The question asks the results
obtained from the action. You are directed 1o the next
block by answering the guestion with a ves or no. The last
block on the chart gives the conclusion.

NO AUDIO

Turn volume control to maximum. Touch
base of Q8 with metal tool. Is noise heard in
speaker?

YES NO

Using Mosguito or buzz-it
generator, touch base of audio output transistor
Q7. Is noise heard from Q10. Is it about 3 volts?

speakizr? I ] r

YES NO YES NO

Check emitter voltage of

Change Q6 1st Change audio
video |F tran- amplifier tran-
sistor. sistor Q8.

Change Q7 2nd Check collector voltage of
audio |F tran- e audio driver transistor Q9.
sistor. Is it about 22 volts?

YES NO

Change audio output
transistor Q10.

Change audio driver
transistor Q9.

These charts can be used effectively with very little
knowledge of the receiver's circuitry. Also. the only equip-
ment required is an accurate VTVM or 20.000 ohm/volt
VONML
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"QT"keeps you ahead with the fastest

moving RCA parts.

“QT" is a Quick Turnover Inventory system that
brings you a steady supply of the fastest-moving
RCA Home Instrument replacement parts. It
practically guarantees you’'ll have the parts you
need for most of your servicing jobs.

This means you get the jobs done, without
backlogging and last-minute dashes to your
distributor for essential “QT"’ parts.

A “QT” inventory helps you cut down on those
stacks of dusty boxes and trays of unused parts—
and the dcllars you have tied up in them.

The entire system is incredibly handy and efficient

... lets you find parts quickly while you're

working . . . reminds you to reorder when your
supply is low . . . makes inventorying and reordering
so fast that it’s almost automatic.

Suddenly you'll find yourself with a lot more time
to devote to additional servicing jobs.

Check it out with your RCA “QT" Parts Distributor.
He'll discuss the different *‘QT" inventory plans
with you and help you select one tailored to

your operation.

After that, things go very smoothly.
Parts and Accessories, Deptford, New Jersey.

REG#E




Sylvania goes into the
ghost-fighting business.

\ \ N




e

TV ghosts beware! We’ve got a full
line of ghost-fighting antennas and we're
out to get you. With all our experience in
the TV business, you’ve got plenty of
reason to be scared.

Wait till you try to creep through our
147 seamless tubing. You’ll never make it.
Or just try to cross our double booms.
They’ll set you straight.

And to make your life even more
difficult, we’ve dipped our antennas in
anti-corrosive material inside and out. So
there’ll be no rusty morsels for you to
thrive on.

Take a word of warning. Before you
choose another living room to haunt, check
the roof. Make sure a Sylvania antenna
isn’t installed.

Because if it is, you don’t stand a ghost
of a chance.

SYLVANIA

GENERAL TELEPHONE & ELECTRONICS




ALL NEW!

Nﬂugarn by-doing training in

ADVANCED
COLOR TV

'4E ONLY

CILOR TV

TOTALLY
:INEERED FOR
TRAINING

id your own custom color

) 4 training stages
@a igned-for-learning
clrcuit experiments
ammed with 18 “bite-size”
texts

‘A ¢amprehensive training plan for the
wl\g already has a knowledge of monochrome
&d and wants to quickly add Color TV
: Vwing Q?hls skills. DEFINITELY NOT FOR
; hRS. 1t pleS up where most other
kqve off — giving you “hands on” ex-
as you build the only custom Color TV
\ imexed for training. You gain a profes-
widesstanding of all color circuits through
dennnatratlons never before presented.
pmdnct is your own quality receiver.

IAWN WITH THE LEADER

course — like all NRI training — is an
W of more than 50 years experience
a& for Electronics. NRI has simpli-
gq‘lhed and dramatized home-study train-

W make i easy, practical, entertaining. You
with yaur hands as well as your head, ac-
Q“i;m the equivalent of months of on-the-job
prience, Pemand for Color TV Service Tech-

g i3 gread and growing. Cash in on the color
Train with NRI—oldest and largest school
kind. Mail coupon. No obligation. No sales-

will @ll, NATIONAL RADIO INSTI-
E‘ Cobor TY Div., Washington, D.C. 20016.

FQR FREE CATALOG

-
RO

= vy = R — ——————— ——— ——— 1
WIQNAL RADIO INSTITUTE |
w TV Division I
i gton, D.C. 20016 42-098 :

Send me complete informati NRI Ad d
Color Ty Training. (No sales'r?"lr;r?r:/vill calrl1)eW vance :
W - Age. I
“_______________State Zip ;’ S : {
wmm&IIONAL HOME STUDY COUNCIL * Ty <a -}

T W T T O WP T G e e o e - —— o  ——
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TECHNICAL DIGEST

TV Chassis TS597 — Service Tips

Syvmptom: No high voltage. Cause: C514 shorted. Solu-
tion: When replacing C514 (.027uf in some sets. .033ut in
others). it should always be replaced with a molded tvpe

YERM!NAL TO YOKE
TERMINAL TO YOKE

CSId

€514

CHASSIS
l BOARD
CHASSIS —o!
BOARD
— 3

FORM LEADS AS SHOWN
FEED THRU 80ARD
AND SOLDER

INSTALLATION USING MOLDED TYPE

UNSOLDER AND
REMOVE

ORIGINAL INSTALLATION

rather than original metalized stvle. The molded type is
usually longer. However, it can be installed in position as
shown here. Use a .056ut and 600v dc capacitor in all re-
placements.

ADMIRAL

Tape Recorder Model CTR300 — Battery Life

CTR300 and ACTR310 *Porta Corder’ tape recorders are
designed for a small case so they can be used casily in porta-
ble applications. To maintain the small package size. small-
er batteries had to be used. Customers that complain about
short battery life should be reminded that small batteries
cannot supply a long operating lite, and that tape recorders
are mechanical devices that draw more heavily on batteries
than purely electronic devices.

We suggest you recommend that the customer operate
these models on batteries only when ac power is not avail-
able. Whenever possible, the optional ac charger TCC9
should be used. This charger will operate the recorder even
with batteries removed. It excessive current drain is suspect.
ed, check against the current drain chart in manual S1075.

Transistor Testing and Substitution

Reports trom the field indicate that an increasing number
of problems are being caused by failure of service techni-
clans to use exact replacement transistors.

Transistors used in Admiral equipment have been care-
fully chosen according to gain, noise, leakage, frequency re-
sponse, associated circuits. type and kind. Transistor test-
ers do not measure all of these characteristics, and general
replacement transistors can rarely match all of these char-
acteristics. The operation of the set consequently sufters.
For example. in some chassis the stages are direct coupled
(no coupling capacitor) and the internal emitter to base re-
sistance of onc transistor is actually the collector load re-
sistor tor a previous stage! Any transistor other than the
original type used in this position will create a problem!

Replacing output transistors with some other matched
pair will usually cause either crossover distortion or a fail-
ure of the critically valued emitter resistor which acts like a
fuse.

Use the replacement parts which Admiral supplies to
avoid creating problems of your own making!

ELECTRONIC TECHNICIAN/DEALER



The New 1968 Improved Maodel 257 A R[VO[”’IONARY N[W

TUBE TESTING OUTHIT

e Tests all modern tubes including

Novars, Nuvistors, Compactrons and Decals.

e All Picture Tubes, Black and White
and Color

ANNOUNCING.. .. for the first time

A complete TV Tube Testing Outfit designed specifi-
cally to test all TV tubes, color as well as standard.

Don’t confuse the Model 257 picture tube accessory
components with mass groduced “picture tube adap-
ters’' designed to work in conjunction with all com-
petitive tube testers. The basic Model 257 circuit was
modified to work compatibly with our picture tube ac-

COMPLETE WITH AlLL cessories and those components are not sold by us to

be used with other competitive tube testers or even

ADAPT[RS AND A[([SSORI[S, tube testers previously produced by us. They were

custom designed and produced to work specifically in

NO 'EXTRAS” conjunction with the Model 257.

1” Single cable used for testing all Black and White Picture

v* Tests the new Novars, Nuvistors, 10 Pins, Magnovals, Tubes with deflection angles 50 to 114 degrees.
> aomptahctrog%ggdt D;C‘a_lsti ” The Model 257 tests all Black and White Picture Tubes
ore than 2, ube listings. for emission, inter-element shorts and leakage.
1 Tests each section of multi-section tubes individually E
for shorts, leakage and Cathode emission. .
»” Ultra sensitive circuit will indicate leakage up to 5 COLOR PICTURE TUBES:
v Eﬂrﬁ%?g;:sﬁew improved 4%” dual scale meter with a v Thﬁ R?d' Gni;ndand iteion o g'qtns aredtesteg P
! § ually for cathode emission quality, and each gun is
3;%'%‘;?onsf:;§$eggm§;ng chamber to assure accurate, tested separately for sharts or leakage between control
: : ) grid, cathode and heater. Employment of a newly per-
y# Complete set of tube straighteners mounted on front fected dual socket cable enables accomplishments of all
panel. tests in the shortest possible time.

The Model 257 is housed in a handsome, sturdy, portable case. Comes complete with all $4 150

adapters and accessories, ready to plug in and use. No ‘“‘extras’’ to buy.Only .........

We have been producing radio, TV and electronic test equipment since 1935, which means we were making

E Tube Testers at a time when there were relatively few tubes on the market, ‘'way before the advent of TV. The
No model 257 employs every design improvement and every technique we have learned over an uninterrupted pro-
duttion period of 32 years. Accurate Instrument Co., Inc.

SEND NO MONEY WITH ORDER
PAY POSTMAN NOTHING ON DELIVERY

A e o e e i ) e o e oy =
|

ACCURATE INSTRUMENT CO., INC. |

Try it for 10 days before you buy.

If completely satisfied then send I Dept. 567 2435 White Plains Road, Brenx, N. Y. 10467 |
. the Please rush me one Model 257. It satisfactory | agree to pay $10.00 within 10 days |
$10.00 and pay the balance at | and balance at rate of $10.00 per month until total price of $47.50 (plus P.P., handling {

rate of 3110-00 per month until the | and budget charge) is paid. If not satisfactcry, | may return for cancellation of account. |
total price of $47.50 (plus P.P., |

5 Name —
handling and budget charge) is : — l
paid. If not completely satisfied, | et ' , Vs: . B
. ity one ate
return to us, no exp lanation I [J Save Money! Check here and enclose $47.50 with this coupon and we will pay all shipping |
necessary. ] charges. You still retain the privilege of returning after 10 day triai for full refund. |
bt e —————— -

for more details circle 103 on postcard
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I you are

| about Sound systems,
' costing you money!

A few years ago all it took to make a good buck in
the saund system business was a basic line of wall
baffles, like the Argos WB series. Today you can
still make a good buck on the WB series, but the
people who are making it big in the sound busi-
ness are TOTAL SOUND SYSTEM SUPPLIERS.
They sell the one line that can handle any job—the
Profit/Plus Argos line of over 200 different speaker
systems.

And Argos has the distributor backup to put mean-
ing in the words “Profit/ Plus”—complete ware-
housing with fast delivery, single source price
and shipping advantages, the best engineering
and customer service department in the business,
and extensive nafional merchandising programs.
To become a rich total sound system supplier, call
your Argos rep today.

PRODUCTS g COMPANY

Genoa, lllinols 60135

“Troubador” with
Argos’ exclusive
Contemporary Art
Frame Styling.

A single ESD-1061
‘‘Sound Director”
Extended Fidelity
Sound Column blan-
kets a large room
with music.

Famous WB Baffle
Series, quality and
value standard of
the industry.

SD-1060, acoustical
problem solver of
the World's Most
Versatile Sound
Column Line.

“Patio,”’ a perma-
nent solution to
your customers’
outdoor music
needs.

New Mini-Column,
only 17” high, dra-
matically demon-
strates “Sound Di-
rector’ focused
sound.

TX-200, pace setter
of the exciting De-
cor/Oriented Hi-Fi
Line.

for more details circle 107 on postcard
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Sylvania’s Gibraltar chassis
with transisfors designed
as plug-in components.

A PREVIEW OF 1969 COLOR TV

Solid-state circuits with more small screen
portables available and extended CRT warranties
highlight the color line for the coming year

OCTOBER 1968

s This year we will see more ap-
plications of solid-state and inte-
grated circuits. along with a larger
variely of screen sizes and extended
warranties.

it should be noted color TV
sales 1o dealers advanced 16.1 per-
cent over May 1967; 305,629
units vs 263,181. Total 1968 color
IV sales still show a 13.7 percent
edge over last year's 1,692,081 with
1,924,083 color sets sold to dealers.
according o estimates released by
the Electronic  Industries  Assn.
(E1A).

Motorola is said 10 be che first
with an all solid-state color TV re-
ceiver by replacing the HV rectifier
tube with a solid-state module.

RCA Victor will introduce an all
new solid-state (except HV rectifier)
color television chassis incorporated
in the new TransVista line of RCA
color TV instruments.

Sylvania's new color line in-
cludes the nation's first color slide
theater and a new series of 14in. pic-
ture screens.

Most technicians will welcome
features such as plug-in sockets for
transistors and plug connectors on
various units in the chassis making
servicing easier.

MOTOROLA

The 1969 color TV lLine 1s com-
prised of 20 models using four ver-
stons of the basic TSY 135 chassis and
cight versions of the TS921 tube-
type color television chassis.

Motorola has developed an all
solid-state HV module (see illustra-
von Fig. 1) including a solid-state
HV rectifier. This rectifier has been
designed to replace the HV rectifier
tube, making possible an all solid-
state color TV with no receiving
tubes. The new HV module can be
clectrically and mechanically sub-
stituted in any prior production
Motorola solid-state TV receiver.

AFC/FT!l circuits have becen
added to the TS921 chassis which is
aligned and functions in the same
manner as the familiar AFC/FTI
circuit in the TS915 chassis.
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PREVIEW...
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CRT
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YRAPLQZE(‘;:;ER ] CAPACITANCE
-1
ped T ACGROUND
Fig. 1 — Motorola’s new solid-state

module eliminating the 3BS2 HV rec-
tifier tube.

With the exception of the remote
chassis (AC23TS915) all functions
remain the same as in the TS915
chassis. The front panct controls
have been relocated to accommo-
date the remote controt chassis.

The remote control chassis fea-
tures a solid-state TRR7 remote re-
ceiver control system and a solid-
state TRT6 batterv-operated remote
control transmitter.

The remote control  system s
comprised of three plug-in pancls,
similar to those already used in the
TS915 chassis (a) Remote preamp
pancl *U.” (b) Remote control
panel “Y,” (¢) Remote power supply
panel “X.”

The control panel “Y” employs
three FET transistors built into
memory modules and are used to
clectricallv control the hue, inten-
sity, volume and on/off functions.

Solid-state  circuitry is used to
simulate the conventional hue, in-
tensity and volume controls. These
circuits are controlted by the FET
memory modules and are activated
by the remote transmitter on the
front panel controls. The controls
arc switches; when depressed, they
activate the desired function.

PACKARD BELL

The new chassis, the 98C 18 and
98C 19, are identical to the 98C17
in many respects. The deflection

sub-assemblies, the ICP, the con-
vergence assembly and the voke
assemble are unchanged with the
exeeption of a printed board used in
the convergence assembly.

The power supply is quite similar
with the exception of the 140v buss
which is now taken from a center tap
on the power transtormer. The pow -
er requirement of the set has been
reduced  approximately 50w per-
mitting the use of a smaller trans-
former.

A Standard Kollsman VHF tur-
ret-type tuner is employed. This
tuner is clectrically simitar to the
previous chassis, except an addition
of a voltage variable capacitance
diode varactor and associated cir-
cuitry required for the AFC func-
tion.

An AFC deteat switch is provided
to permit fine tuning adjustment of
the tuner. A pilot light indicates
when the AFC is in operation.

The major changes appear in this
section of the set, which has been
transistorized. This section contains
the TF strip, the Ist video amplifier,
ANI, AGC, sync separator and the
sound system. (sce schematic Fig.
2)

The IF is a conventional three-
stage system with the first two stages
controlled by AGC. The coil
arrangement and tuning of the strip
is much the same as tube-type units.

Fig. 2— A major changg took place in Packard-Bell’s IF strip, the 1st vidio amplifier, noise
inverter, AGC, sync separator and sound, which has been transistorized.
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The AGC amplitier, sync separa-
tor and the ANI all receive their
drive from the emitter of the first
video amplitier. The noise inverter
base is driven through a control

with the collector tied to the base of

the sync separator so that noise can-
cellation actually takes place at the
sync separator base and is effective
in the sync only.

The AGC system must supply a
negative voltage to bias the tuner
and at the same time a positive vol-
tage to control the strip. These vol-
tages must also vary so that the
amount of control applied to the two
circuits will difter under changing
signal conditions. This means that
at one signal level there may be
littte or no control of the tuner and
the primary control will be on the
strip, and at another signal level, the
strip may be held at a more or less
constant level and the primary con-
trol applied to the tuner.

The pulse from the horizontal
output transtormer is coupled into
the AGC system at the junction of

R-257 (sec schematic Fig. 2) the
tuner AGC filter resistor: R-238
which  supplies  voltage  trom

140v buss; R-259 which is in series
with SR203, one of the AGC di-
odes, and SR204, which serves as
a pulse rectifier. You will also sce
that one end of SR203 is connected
to a voltage divider network be-
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tween the 140v buss and ground and
that this point also serves (o supply
the AGC voltage for the strip. C264
tilters the AGC at this point so that
the control voltage is pure dc.
When a weak signal is received.
SR203 will conduct and develop
an AGC control on the strip.
Under these conditions the incom-
ing signal may not be strong enough
to cause conduction through the
AGC amplifier. Should this be the
case, no AGC will be developed at
the tuner and it will operate in its
most scnsitive  condition, which
permits best signal to noise ratio
under weak signal conditions.

When the AGC amplitier re-
ceives cnough signal to start con-
ducting a negative voltage will be
developed at the anode end of
SR203. This will cause a reduction
in the positive voltage where it
meets the voltage divider network.
As the signal increases, this voltage
will decrease until it reaches a
clamping value established by the
setting of R254A, referred to as
the tuner AGC control. This con-
trol actually establishes the IF AGC
clamping reference point and also
the cross-over point at which tuner
AGC bias takes over. The point at
which the AGC amplifier transis-
tor conducts is controlled by the
setting of the master AGC control
R254B.
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Fig. 3 — Philco-Ford’s Color Tuning %& "
Auto-Lock Channel Tuning (ACT) circy
teatured in the color line.

PHILCO-FORD

The Philco-Ford CO%
pled its popular Color ‘ihgg&
with another innovationy Auté{%g‘
Channel Tuning (ACT), ¥n the
color TV line.

The combined tunjng ‘eye
ACT. available in 12 of the
models in the new med ‘p}o
color tuning case and aCCur
additional 22 models ha\’e the
Tuning Eve.

The illuminated CoT

M

Eye permits quick, tun
for clearest picture si aal oOn

82 VHF and UHF channels,

With the addition of bolra“ﬁ
ACT. (sce schematic Figy 3) the, |
owner merely turns the %nmg
until the eve narrows, then FHicks
ACT switch. The ACT citéuit fod
in the signal automatically #nd pre-
vents drifting of VHF ‘@nd
channels.

The Color Tuning E\L»ACTmrﬁ!
bination is offered in ay'‘complete
series of console models starting at
$579.95. These models lso have
Philco-Fords  Picture I'enﬂ‘g
control which permits the &g wer
adjust softness or sharpness of ‘thé
picture to suit his personal tastes

The 1969 line leads off with
new 15in. (viewable diagonsl)
able, model S102WA, which %
three-stage IF amplmcauor’i\t
state signal system and a v"\\yﬂd

|
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PREVIEW ...

metal cabinet. The set carries a sug-
gested retail price of $329.95 and
is scheduled for early fall availa-
bility.

Additional circuit descriptions
and service information will be
covered in a torthcoming TEKLAB
report.

RCA VICTOR

RCA Victor color TV sets will
feature three new chassis: the
CTC36, CTC38 and the newly an-
nounced solid-state CTC40. Several
familiar chassis were reintroduced,
including the CTC27X, CTC3I
CTC35 and two variations of the
CTC22 chassis.

Many of the 1969 color sets are
equipped with the new CTC38
and 38X chassis. The sets, in a va-
riety of cabinet styles, are equipped
with either the 25XP22 or the 22-
UP22 CRT.

The CTC38 chassis is physically
similar to the previous CTC3I.
Electrically the CTC38 and 38X
offer many desirable features. The
most important is the big chassis
performance in a small physical
package which has been facititated

by the employment of hybrid cir-
cuitry.

From the service standpoint all
the new color chassis feature bottom
road-mapped circuit boards and con-
tinue to use the solder-resist coating
introduced last year.

This year’s VHF tuners (KRK-
140 and 144) feature circuit board
coils and hybrid modifications (see
simplified schematics Fig. 4).

The VHF tuner employs a fam-
iliar nuvistor (6DS4) RF amplifier
stage. The mixer stage consists of
two transistor stages in a cascode
arrangement. Signal is coupled to
the base of the common-emitter
first mixer stage where the local
oscillator signal is also injected.
The first mixer then drives a com-
mon-base second stage.

Output from the VHF tuner is
applied to a three-stage transistor
video IF. Sound is picked off trom
the coltector of the third IF stage
and channeled through a sound
section that contains new solid-state
sound IF circuitry.

Detected video is applied to a
three-stage video amplifier. Output
from the plate of the second video
stage furnishes signal to the AGC
sync, chroma and color sync sections
of the receiver. After a suitable de-
lay, signal trom the cathode of the

Fig. 4 — Simplified schematic of RCA Viclor's KRK140 and 144 VHF

tuner. (Courtesy of RCA
Victor Sales Corp.)

48

second video amplifier is applied
to the video output stage to drive
the CRT cathodes.

The color sync section in the
CTC38 is similar in most respects
to that used in the CTC3 1. The sys-
tem is equipped with an injection-
locked oscillator and employs solid-
state ACC and color Killer stages.

The chroma section in this new
chassis is similar in some respects
to the CTC31 circuitry, using two
bandpass amplifier stages. Output
from the bandpass amplifier stages
is demodulated by a new solid-
state balanced diode demodulator
circuit (see simplified schematic
Fig. 5). Because of the new demodu-
lator circuit, the difference ampli-
fiers require more gain; pentodes
are now used for the red and blue
ditference amplifier stages — with
green being matrixed trom the plates
of the red and blue stages. Output
from the difference amplifiers is
ac coupled to the color CRT grids
and a familiar diode clamp circuit
18 used to preserve and restore the
de information,

The vertical sweep section is ef-
fectively the same circuitry used in
the CTC31. The horizontal sweep
section is also familiar, with minor
changes in the biasing of the
6JE6A horizontal output stage, to

CASCODE MIXER Q3 Q2

Hi BAND
COUPLING

MIXER
TEST POINT

RF AMPLIFIER

6DS4 -
NUVISTOR

=0
v

AGC

CP}ANNEL
0SC. coiL

== AFT CONTROL
T VOLTAGE
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provide increased reliability. Also
new this year is a cathode link
which is casily opened to facilitate
measuring horizontal output cathode
current. High voltage circuitry in
this chassis is similar in most re-
spects to the system used for several
years. However, one significant
change has been made in the regula-
tor circuitry. This year, the high
voltage control has been replaced
with a tixed precision voltage divid-
er network which establishes the
nominal second anode voltage to
very close tolerances. The remaining
circuitry in the CTC38 is much like
that found in the CTC3 1. One note-
worthy e¢xception is in the power
supply area, where a “high™ line
voltage switch has been installed.
The service technician may select
the high line position when a set
operates in a high voltage area.

The CTC40 is an all new solid-
state (except HV rectifier) color
chassis and will be employed in the
new TransVista line.

A fully solid-state VHF tuner
(KRK142) will be employed using
an MOS field-eftect transistor (FET)
as an RF amplitier.

The video IF system employs
three stages of amplification. A
newly designed noise inverter stage
is coupled to a two-stage sync separ-

2ND
BANDPASS

Fig. 5 — Simplified schematic of RCA
Victor's new solid-state balanced
diode demodulator circuit.

OCTOBER 1968

ation system and a gated AGC am-
plifier.

The chroma circuitry employs two
chroma amplifiers and a bandpass
stage supplying three separate color
demodulators — one for cach
primary color difference signal R-Y,
B-Y and G-Y. The color difterence
signals are amplified by separate
drivers and output stages before
applicatior to the CRT control
grids.

The automatic chroma control
circuitry is a “closed loop™ system
controlling the gain of the st
chroma amplifier. The color sync
AFPC system also 1s a “closed loop”
system cmploying a varactor fre-
quency controlling diode and a sepa-
rate 3.58MHz CW amplitier.

The vertical detlection circuitry
employs a modified Miller sweep
system controlled by an electronic
switch. The horizontal oscillator is
a blocking oscillator with automatic
trequency control provided by a di-
ode phase comparator system.

SYLVANIA

Sylvania's new color line includes
the nasion’s first color slide theater
and a new series of 14in. picture
screens.

The 1969 color line includes 63

styles, finishes, and screen sizes.
Every sct features Sylvania's Color
Bright 85 CRT, with “rare earth”
phosphors, in 18in,, 20in, 23in.
or the new 14in. screen size.

All color TV sets will feature:
preset tine tuning dc picture restora-
tion, gated automatic gain control,
ac circuit breaker reset button, hori-
zontal blanking circuitry, transistor-
ized noise suppression circuit, auto-
matic color purifying circuitry
(degausser), automatic color level
monitor, transistorized UHF tuner,
and illuminated VHF-UHF channel
windows.

All 23in. scts in the 1969 line
feature Sylvania’s new Gibraltar
chassis.

Two-thirds of the active compon-
ents in the Gibratar chassis are
transistors. A new tube used in the
chassis is Sylvania’s “‘posted fila-
ment” tube which is said to provide
longer life and superior perform-
ance over conventional receiving
tubes. Transistors used in the chas-
sis are the first designed as plug-in
components which can be replaced
as quickly and conveniently from
top of chassis.

The Gibraltar chassis also in-
cludes a “line voltage switch.”

The Sylvania 23in. color line be-

models in a wide range of cabinet  gins with seven models in the
DEMOD
3.58MHZ
%5 CR70I CHoKE
— — (R-Y)
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Deluke Color series and nine models
ih the Custom Color series.

Each %Y the color sets in the 1969
line, beginning with the Custom
Color setries. iicludes  Sylvania’s
“Picturematic” automatic fine-tun-
ing control.

The “plugability™ concept is car-
ried throughout the entire Gibraltar
chassis. The advanced chassis has a
ptug-in tuner cluster, detlection
yoke, convergence section, automatic
degaussing section, speakers and a
plag-in remote control unit.

Other changes in Sylvania’s chas-
sis include special new receiving
tubes and a new HV transformer.
The chassis uses the industry’s first
posted filament HV rectitier tube.

A second new tube is a horizontal
aniplifier capable of operating at
supply Voltages of from 250 to 450 .
This tube has a radiator fin design
for fast, efficient dissipation of heat,
a major cause of tube failure.

n addition, the serviceability of
the sets has been simplified by in-
stalling a back cover that removes
with a turn of wing bolts, and a
temovable bottom panel which als

lows most servicing without remov -
mg the chassis trom the cabinet.

The Slide Theater can be operat-
ed as a B/W or color television set ;
an ‘all-in-one’” slide projection sys-
tem with the photographs showing
on the screen of the TV set, or as
a tape recorder and player. “All of
the component instruments in the
unit can be operated indepen-
dently.”

The tape recorder and the slide
projection system (see block diagram
Fig. 6) can be synchronized to pre-
pare slide presentation with taped
narrations that also change the
slides electronically on cue. The
slides also can be lenLul manually
with a remote-control switch held
by the viewer.

The slide system uses a circular
slide tray which can accommodate
eighty 2 x 2in. color or B/ W slides.
A small cathode ray tube, called a
“flving spot scanner,” is uscd lo
transmit the photograph from the
slide to the screen ot the TV set.

The scanner “reads™ each shide
with a rapidly moving spot of light
breaking down each slide into the
three basic television colors — blue
green and red. Other components in
the side projection system convert
these colors into video signals which

TO FST

10 _ABC
CATHODE ¢ T TEST POINT

arc then fed into the TV set and
displayed on the screen. The unit
has a factory-adjusted tixed tocus.
The objective lens is set at S0mm,
£3.5.

Focusing of the slide is done
automatically by the spot scanner.
However, it is possible for a viewer
to adjust the color control of a TV
sct to enhance certain hues in a
color slide. He also can increase or
decrcase the brightness of a slide
with the brightness controt of the
TV set.

A microphone provided with the
unit permits users to produce a coor-
dinated slide-tape presentation. To
accomplish this, the user describes
the slides being shown and then
presses a button when he wants the
next stide to appear. This “change
slide” signal remains on the tape and
triggers a slide change during the
playlmgl\ ‘This automatic signal is a
60Hz “*beep” one.

The cassette-type cartridge tape
recorder contains a record and play-
back feature, a recording level
meter, a microphone and the control
which provides the means to elec-
tronically change slides.

A forthcoming article will cover
turther changes made in both color
and B/ W sets tor 1969. »
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Is It-or Is It Not-the Color CRT?

Learn how to answer this sometimes $169 question

m The new rectangular 90deg de-
flection color CRTs do develop
problems. And it frequently takes
time to chase the “bugs™ out of all
new things. So, while the design en-
gincers do their homework, we'll
tell vou how to handle some prob-
lems you may encounter in this area
of color TV servicing.

But remember one thing: When
you tell a customer his color CRT
is defective and needs replacing -
brother, you'd better be right or
vou're in trouble.

Preliminaries

Several Kinds of troubles can de-
velop in color CRTs. These include
low emission and  grid-cathode
shorts. A grid-cathode short will
“turn” the gun tull on. And an open
screen grid can Kill or disable one
gun completely. A grid-cathode
short in onc gun will make the
over-all picture turn blue, red or
green. I one gun breaks down al-
together, the picture is a combina-
tion of the two remaining colors.

To begin with, a good CRT tester
is a must. But remember again, the
best testers can give false readings
and information. If you don’t have
a CRT tester, buy one soon. In the
meantime, use the old eve-ball-to-
eveball encounter to obtain some
meaningful information. It a gun is
shorted in a color CRT, we can com-
pansate by adjusting the screen con-
trols — but this wont tell us much.

OCTOBER 1968

The real control of the tube is in the
variable voltage between the grid
and cathode. If these clements short,
the gun will not function properly.

Any malfunctioning section ot a
cotor TV that upsets the signal and
voltages applied to the CRT. may
cause what appears to be CRT
failure. Anv one of a varicty of de-
tective components in the video am-
plitier can cause this. Defects in
the color demodulator or color am-
plifiers can do the same. Reguiar
power supply and boost section
faults can also do this. And finalty
the tocus section can sometimes be-
come a problem child.

Check for Balanced Emission

If vou suspect one gun in the color
CRT has low emission or some
other defect and vou do not have a
CRT tester handy, first check all
voltages at the CRT socket and
make sure they’re within tolerance.
Then, using a VIVM and HV
probe placed at the CRT anode,
adjust all screen controls down to
minimum. Note the HV reading on
the VIVM. Now adjust the BLUE
screen control all the way up — not-
ing the amount of drop in the HV
reading.  Then  adjust the  BLUE
screen control buck to minimum
again. Go througl a similar proce-
dure with the GREEN and RED screen
controls — comparing the voltage
drop or differences. It they are all
the same, the guns have the same

emission. But it a marked differ-
ence is noted for one gun, then
that gun’s emission is low.

When gray scale tracking prob-
fems are encountered in the 90deg
color CRTs and the color does not
appear normal, check the CRT
emission. Make sure the emission is
the same for cach of the three guns.
This is a must if you cxpect 1o
obtain proper B/ W and color repro-
duction. At this point, we can only
repeat. if you don’t have one, it
would scem logical to invest in a
top-quality color CRT tester.

Low CRT emission in one or
more guns is one cause of poor bal-
ance. As vou alrcadv know, one
familiar clue to low emission in a
B/W CRT is the “silvery’ cffect of
the picture image — when contrast
and Dbrightness is advanced. [Low
emission will cause the electron gun
to reach the saturation point when
the peak-white arcas of the picture
demand high beam currents. The
“silvery™ cffect results — with loss
of detail in the bright parts of the
picture. The same “lock-test™ can be
applied to color CRTs it yvou ca-
amine the picture produced by cach
separate gun. It vou suspect a weak
red gun, for example, then bias off
the green and blue guns and exam-
ine the red picture alone.

When vou encounter a dim, weak,
washed-out  picture on the color
CRT screen and this symptom leads
vou to believe that the CRT is de-
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Fig. 1 — If after adjusting

the purity magnets,

sliding

the yoke forward or backward
for best edge landing the
impurity still remains, it

can be a defective CRT.

COLORCRT...

feetive, make this cheek: first, meas-
ure the screen voltages. Many 90deg
tubes use 700vde on the sereens. If
vou find only about 330 10 400vdc,
check tor an open resistor from the
B+ boosted-boost diode or an open
diode. This trouble has been obsery-
ed on quite a few different color
receivers.

One 21in. RCA color receiver
we recall had an internal arc be-
tween the CRT bell and mask. When
the brightness was set at a very low
tevel, the picture was normal. But
when the brightness was  adjusted
upward, streaks tlashed across the
screen and you could detect a small
audible “arcing” sound. This is a
rare case where vou may have to
substitute the CRT to determine if
itis defective or not. The only check
that counted here was eveball and
cardrum “metering.”

What it vou find too much blue
on a CRT screen and the screen con-
trol won't lower the color or the con-
trot has no cffect? What then? Try
this: Unplug (or disconnect) the blue
control grid wire trom the circuit
and short it to chassis ground while
the set is on. Now connect it back in
the circuit. 11 the picture is now nor-
mal and you have blue screen con-
trol, the color CR'T is defective.

Weak Phosphor or Impurities?
Sometimes you mayv tind impur
ities that will not clear up or are im-
possible  to remove. Thev  may
be small arcas of color on the sereen
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ROTATING PURITY MAGNET
MOVES DOTS IN CIRCULAR

PATH \

SPREADING TABS
. STRENGTH OF PURITY MAGNET
AND MOVES DOTS IN
RADIAL DIRECTION,

INCREASES

LOW-POWER
MICROSCOPE

SLIDE DEFLECTION YOKE FORWARD OR

TANGENTAL
MOVEMENT

RADIAL
/é\MOVEMENT
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near the edges at times. Degauss the
CRT thoroughly since the problem
may be caused by some type of resi
dual magnetism which the automatic
degausser can’t eliminate. It the im-
purity remains and no large magne
tized pieces of metal can be found
that might cause this, it could very
well be a detective CRT. Use a low
power microscope to cheek. If purity
18 mcorrect. adjust the purity mag-
net, and slide the detlection voke
torward or backward as shown in
Fig. |

In some “tough™ purity problems,
when cach R B. G raster checks out
pure, but the over-all B/ W raster is
tunted or shows faint impurities ot a
complementary color (magenta, cyan
or vellow), vou'll find the problem is

BACKWARD AS REQUIRED FOR BEST
EDGE LANDING.
(RADIAL CORRECTION)

LCW- POWER
MICROSCOPE

%

caused by weak phosphor arcas. If
the blue raster has a spot where the
phosphor is weak, for example, the
B /W raster will show a vellow im-
purity. The only cure we know of is
to replace the CRT. Impuritics of
this nature are usually weak and
almost unnoticeable on color tele-
casts and most set owners prefer to
ignore the impurity rather than pur-
chase a new color CRT.

Shorts or Leakage

Some color CRTs may develop
shorts  (or leakage) between  all
three screen control grids. 1t vou
cannot  obtain  a proper B/W
picture (good gray scale tracking)
then make this obscrvation. Slide the
service switch to the SErup posi-

ELECTRONIC TECHNICIAN/DEALER



Fig. 2 — This photo shows an open focus electrode element
in the CRT causing no focus action.

tion. Now observe the CRT screen:
When vou advance the REb screen
control, the BLUE and GREEN beams
also come up. In this case. the screen
grids ol the CRT may have shorted
clements. They may also have teak-
age to the control grids and cathodes
of the gun structure. A color CRT
tester should confirm it this is the
case. This type short is usually caus-
ed by phosphor. aquadag or other
particles in the CR'T gun. These par-
ticles can sometimes be removed by
placing the CRT on its ftace and
lightly tapping the tube neck. Be
carcful when vou do this, however.
and place the tube face on a heavy
cloth pad. Also, the short removal
feature of some CRT testers may be
used 1o clear the shorted grids and
solve the problem.

Another trick may work mn some
cases. Remove the CRT socket and
ground the CRT cathodes. Now
with a good insulated lead connected
to the HV anode lead of the color

set. arc the 25Kkv 1o all other pins of

the CRT. This will frequently burn
out the offending particles. This
method is used only as a last resort.

Another rare fault can develop in
color CRTs. The condition shown
i Fig. 2 appears to be caused by a
defective focus svstem. But the focus
voltage measured correct at pin 9
of the CRT. Now, if all other pin
voltages check out correct, the fault
can only be in the CRT. The focus
electrode element is open and no
focus action can take place.
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Fig. 3 — This tinted “blob" is caused by phosphor or aquadag

lodged in one or more aperture mask holes.

HV — but No Brightness

This one has tooled a few expert
color TV technicians. We've seen
the condition in a few late model
Zeniths. In this case it is not a de-
tective CRT.

The customer complains that the
picture “goes fuzzy and a farge black
spot appears in the screen center.”
Later the screen blacks out com-
pletely. So now vou check the set
and find a very dim picture. A peck
at the 3A3 HV rectifier reveals that
it 1s running red hot. So you replace
it, along with the HV regulator
tube — just to make sure. With the
set fired up again, still no snap,
crackle, pop that indicates HV hit-
ting the CRT. Oft with the color
CRT socket and guess what? Lots
of high voliage now. A detfective
picture tube? But wait, not so fast!
Flip the service switch to Segrup
position and note if the vertical line
appears and check if the HV now
returns. 11 not. adjust all SCREEN
controls down. Now it the HV re-
turns but one of the screens (red,
green or blue) cannot be extinguish-
ed. you'd better check or replace the
O6ME8 (B-Y or R-Y) demodulator
tube in the color section.

IY no tubes are detective, check
for a defective component in the
color demodulator Y™ amplifier or
other video stages. Voltage and re-
sistance checks are the best way to
isolate  problems in this chroma
stage. No matter now great the
temptation, don’t substitute the

color CRT — not until vou're sure,
anyway.

Quite a few of these 6MES8 de-
modulator tubes have been known
to short and completely kill all color
intormation. The B/W picture will
come in very good and B/ W track-
ing will remain excellent. All tubes
or diodes and transistors must be
checked before vou tear into the
color circuitry.

Globs of Blobs

A tinted “blob™ or spot may be
noticed on some more recent rec-
tangular CRTs. When the brightness
control is adjusted down, the spot
will vanish. 1t may be trom 4 10
I in or so in diameter. Some CRTs
may have more than one spot. Some-
times it has a purplish ring around
ns cdge, or 1t may be some other
color. This is caused by phosphor or
aquadag particles lodged in one or
more aperture mask holes. The elec-
tron beam strikes this “plugged
hole™ and it 1s scattered or detlected.
No picture information will appear
n this spot area. It can look very
wierd and can be moved about with
a degaussing coil. We've ignored
them for a week or so and they have
disappeared! Some won't, and it not.
the CRT will have to be replaced. A
photo of a blot is shown in Fig. 3.

For color TV servicing in general
and color picture tube checks in par-
ticular, the best advice we can olter
is: check, double check and then
triple check' m
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Servicing TV
Remote Control
Systems

Study remote control chassis circuits
which will be helpful in faster
troubleshooting and alignment methods

Fig. 3 — Test setup for
bandpass amplifier alignment.

o We find a great number of TV
remote control systems in use. Basi-
cally they are quite similar and can
be broken down into four sections:
(1) a transmitter that radiates a con-
trol signal in the 40kHz region;
(2) a receiver that converts the
trangmitted wave into an electrical
conttol signal; (3) a relay driver
stage that converts the electrical
signal into energy for operating a
control device such as a relay which
In turn operates a switch or motor;
(4) a motor control section perform-
ing functions normally done by
hand.

Belore getting into the servicing
of remote control systems we should
have a basic knowledge of how the
unit  functions and will use a
Zenith  “space-<command” 600

sertes unit to illustrate the various
CIrcuits.

Theory of Operation

Ultrasonic vibrations in the 40k-
Hz region are emitted from a remote
hand controt when buttons are snap-
ped to mechanically vibrate each
rod producing inaudible sound
waves.

The sound waves are picked up
by a microphone at the front of the
TV set which then changes these
waves into electrical energy.

The microphone (shown in Fig.
1) 1s of the low impedance ceramic
type designed for a broad peak re-
sponse at 40kHz and is coupled
directly to the base of the Ist ampli-
fier transistor in the receiver.

The amplifier (complete schemat-

Fig. 1 — Low impedance t
== < ceramic type T
\ microphone.
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ic shown in Fig. 2) consists of three
transistors and one tuned circuit.
Resistors are connected between the
collector and base of the transistors
providing degeneration.

The amplitude limiter is a PNP
transistor used 10 cut oft exiraneous
noise pulses and assure proper con-
trol under extreme range of input
signal strength. A 47K resistor
located in the collector circuit limits
the peak resonant currents by de-
termining the limiting point of the
transistor.

The relay driver stage has a
—.8v cutoft potential which is
applied to the emitters ot the four
relay driver transistors 10 prevent
dc collector current through the
relay coils when there is no input
signal.
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Fig. 2 — Schematic diagram of Zenith's control chassis
§-74656 and S-75276. Courtesy of Zenith Radio Corp.
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Fig. 4 — Test setup for bandpass amplifier

alignment using the oscilloscope.

With the —.8v on the emitter
and the base at ground potential,
only the negative peaks of the input
sine  wave source signal will
cause the transistor to conduct. The
base must become negative with
respect to the emitter to cause con-
duction. The transistor when acts
as a diode rectifier causing relay
current to tlow when RF input
signals are fed to its base. The
—.8v is the recommended factory
setting. This voltage is varied by the
sensitivity control  potentiometer
R, changing range of operation.

Electrolytic capacitors are used as
an integrator in the relay driver
collector circuits to provide a proper
time constant or relay control and
also act as filters 10 prevent noise
pulses trom causing false triggering
of the receiver remote unit.

A self-contained power supply in
each chassis has a power transtorm-
er with a silicon rectifier X1, filter
capacitors and a resistor voltage net-
work that provides the various dc
voltage tor the control chassis.

Motor Drive Assembly Operation

The switch contacts of the motor
control relay, Kl and K2. in the
control chassis are in parallel with
the contacts of the switch on the
motor drive assembly. When the
relay is energized, ac power is fed
to the motor through the relay
contacts. As the motor rotates, it
turns the drive cam and makes one
revolution tfor each channel. The
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A technician adjusts the sensitivity
control on the control chassis.

pin on the cam turns the large index
wheel which in turn rotates the
tuner shaft.

As the drive cam rotates. it turns
the switch and power is maintained
to moter tor one or more complete
drive cycles by the switch contacts.
At exact “neutral” position, move-
ment of the switch rotor segment
to the “*break™ or “off position’ as
an index lug strikes the activating
bracket assembly. If the index lug
15 set to miss the activating bracket
assemkbly, the drive system will con-
tinue to cycle.

Setting the index lugs tangent to
the index wheel will then cause the
mechanism 1o skip the channel,
while setting the index lug outward
will cause the unit to stop on the
channel. The lugs are bent or turn-
ed for desired tripping.

On the two-way drive units,
motor reversal is achieved by two
motor windings and a series capaci-
tor. This capacitor is switched to
either motor winding to cause a
phase shift resulting in a change
of motor rotation. A resistor is
placed in series with the capacitor
to prevent the motor drive assembly
switclhi  contacts  from  fusing. If
channeb selector stops off index,
loosen the three lock screws and
reset the index wheel for proper
channel stop.

Remote Receiver Alignment

The most accurate and proper
way to align the unit is to use a
crystal-controlled signal generator

It the signal generator is not avail-
able, use the customer’s hand-con-
trolled transmitter and an oscillo-
scope or TVOM (transistor volt ohm
meter) to align the remote receiver
chassis.

Bandpass Amplifier Alignment

The following alignment proce-
dure covers the Zenith “600" space
command which is similar to many
other receiver chassis.

For the signal frequency, press
the “channel tune lower” button.
The test setup is shown in Fig. 3
with correct lest points shown in
Fig. 2.

Short out the detector coil pri-
mary winding (L2 10 LS) trom the
4.7K resistor side to the junction
of the 2702 and 1200Q resistors
in the power supply.

When using the scope or TVOM
for signal tracing or alignment, dis-
able the TV receiver functions by
pulling out the B+ fuse. This will
eliminate  spurious  scope  hash
(noisc) interference which is gener-
ated by the vertical and horizontal
sweep sections of the set under test.

Connect the TVOM (ac) probe
to test point B. Set the meter to the
| .3vac scale. Snap the control unit
button and peak LI tor a maxi-
mum reading. A scope can also be
used to tune for maximum sinewave
detlection. The test setup for the
scope 1s shown in Fig. 4.

Detector Coil Alignment
Remove the jumper lead shorting
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REMOTE CONTROLS ...

the detector coil primary. Connect
the TVOM (or scope set tfor dc)
leads between chassis ground and
the corresponding  collector test
points C, D, E and F. Use the dc
probe if the scope is used. Connect
the vertical amplifier lead from the
test scope to pin 5 of the correspond-

ing detector coils 1.2, L3, L4 or LS.
Then snap the proper hand control
unit button and tune for maximum
scope deflection. This should pro-
vide a 4.5 to 5.5v P-P reading. First
back the cores out of the coils to
about 3sin. above the top of the
coil formsof 1.2, L3, L4 and LS.

Align in the following sequence
with the TVOM set to the — 50vdc
scale.

Connect meter to Coil Press hand control unit
collector test point G buttons as listed below
F (1.2) 37.75kHz On/ott volume
E (1.3) 38.75kHz Mute and color
- T ) tint control
D (1.4) 40.25kHz Tune channel
i T lower
Tune channel
ISk .
C (L.5)41.25kHz higher
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Fig. 5 — Schematic of RCA Victor KRS29A remote receiver. Courtesy of RCA Victor
Sales Corp.
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Press the proper hand control
button and turn the corresponding
coil core inward tuning for minimum
reading or meter dip. Repeat this
operation (two or three times) for
each coil, from the lowest frequency
coil (L.2 ) to highest frequency coil
(LS) as there will be some interac-
tion. A scope can also be used for
these same checks.

Power Control

The automatic-manual switch
(S1) at the rear of the remote chassis
controls all power to the unit and
bypasses the mute switch to assure
audio even if the mute switch is
locked in sound off position. It is set
to the automatic position for re-
mote control operation and to man-
ual for normal manual TV opera-
tion. This auto-manual slide switch
can cause trouble if it becomes dirty
or has loose contacts — this may
cause the remote system not to
operate at all or operate in an inter-
mittent manner. If this switch is not
pushed completely over to the
automatic position, the “tune higher
channel” may not operate. Replace
or thoroughly clean and tighten this
switch if these problems are en-
countered.

Sensitivity Control Adjustment

The bias reading for normal line
voltage (120vac) should be about
—0.9v.

When making this adjustment for
abnormal conditions, such as noisy
locations, the complete set (with
back on) must be at normal operat-
ing temperature before making any
adjustments. Always make a final
check with the customer’s own
hand control unit at the maximum
distance it is to be used and check
all functions.

In installations where spurious
noise triggering occurs, eliminate
or reduce the noise first.

Reducing the sensitivity of the re-
mote chassis causes an increase in
the delay time and it may be neces-
sary under extremely low sensitivity
settings to hold the hand control unit
button down for a longer time than
normatl.

The bandpass of the detector coils
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will vary directly with the sensitiv-
ity. Since the bandpass narrows as
the sensitivity is reduced, alignment
for extremely low sensitivity settings
Is important.

Since individual relay driver stage
gains can vary, because of coils,
transistors and relays, all functions
must be checked after readjusting
the sensitivity control. Do not set
the sensitivity any lower than
necessary.

Procedure for Localizing Trouble
and Service Tips

(A) Muake sure the automatic-
manual switch located at rear of
cabinet is in automatic position. (B)
Check the customer’s hand tuning
control. Loss of control signal can
be caused by the loose rods inside
the box or broken retaining springs.
Remove the four screws and take off
the back cover of the control and
inspect. The loose rod can be reset
with a twisting motion. (C) Check
or replace microphone. (D) Set the
auto-manual switch to the automa-
tic position. Remove the relay dust
cover and actuate cach relay with
an insulated screw-driver. If this
results in normal operation, the
trouble is ahead of these circuits. It
may be a defective microphone, tun-
ing control unit or faulty compo-
nents in the control chassis. How-
ever, it the mechanical movement
has no effect, this means trouble
beyond that point, such as in the mo-
tor drive assembly or cable assem-
blies. Check all cable and plug con-
nections. (E) Use an oscilloscope to
trace the signal trom the microphone
input and on up to the transistor
driver stages. Keep pressing the
hand control button while you trace
the sinewave signal through all the
amplifier stages. (F) Failure of sup-
ply voltage or transistors will result
in loss of control action. Check volt-
ages, resistance and transistors in
these circuits. Should you find the
— 277v supply voltage low suspect an
open filter capacitor C18 or defec-
tive rectifier X1. (G) Continuous
motor rotation can be caused by a
detective push switch at the tront of
the receiver. Check and replace
switch. m
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Poor Sensitivity on All Functions

(1) Low gain or defective transistor.
Check or replace.
(2) Open or shorted amplifier coil L1.

(3) Detective
mike.
(4) Power supply. Check B-voltage
at X1 which should be — 27vdc.

microphone. Replace

Poor Sensitivity on One Function

(1) Detective relay check coil re-
sistance. Check for proper mechani-
cal action. Check volume ottfon
step switch may become dirty and
cause loss of volime. Clean these con-
tacts with a non-lubricant ivpe instru-
ment cleaner.

(2) Control box check mounting
of each rod and for correct hammer
action. Should the remote hand unit
cause the receiver remote to ship over
channels that it should stop on
but the channel push bution on the

set operates OK, then check the hand
control unit for an improperly adjust-
ed or bent dampener tab. A broken
“spring wire” that holds the tuning
rods can also cause the same channel
skip problem.

(3) Defective microphone low
sensitivity at some range of frequen-
cies. Replace microphone.

(4) Shorted turns in relay coil
check resistance or try tuning the coil.
The relay contacts should be cleaned
with a diamond dust burnishing 1ool.

Zenith Control Chassis §-75276 Service Hints

SYMPTOMS

CHECKS

CHECKS

M

RCA Victor Control Chassis KRS29A Service Hints
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Part five of a series

s You can know all the theory
there is to know about MATV sys-
tem design and still not be able to
make money in this business. This
article will cover such important
practical aspects of the MATV
business as selling, installation and
maintenance.

MATV Systems Sales

There is no one success formula
for selling MATYV systems. MATV
users are divided into five general
groups: homes, hotels and motels,
trailer parks, apartments houses and
schools. Each requires a different
approach.

You can sell systems for homes
either direct or through the builder.
Explain to the major housing devel-
opment builders the kind of serv-
ice you can provide and you may be
amazed at the response. A built-in
master TV system is a good feature
for a builder to advertise, and its
cost is relatively small. One large
housing development can keep you
busy for a long time.

Small hotel and motel systems
are bought directly by the owners,
but large ones usually involve an
architect, a general contractor and
a subcontractor.

The same is true of apartment
houses, trailer parks and schools. In
a school system, however, you may
also have to deal with school
board officials, audio visual experts,
principals, etc. There is a tremen-
dous need for MATV in school
systems now, and 82 channel sys-
tems should be particularly casy to
sell.

The architect’s electrical engineer
is a key man in most large MATV
system sales. This man is extremely
knowledgeable. He is a graduate
engincer but he does not pretend to
have a working knowledge of
MATYV. He wants and appreciates
help in preparing specifications.
Therefore, you should make it a
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Selling and Installing

Estimating, Selling, Installing and Maintaining Systems

Know your customer’s needs and provide accurate installation bids

point to work closely with all the
electrical engineers in your area who
specify MATV systems. Call on
them, give them typical specifica-
tions, recommend equipment and
provide them with layouts. They
will soon come to depend on your
help for any MATV spec they
undertake.

Once your equipment and design
have been written into the spec, you
have an excellent chance of getting
the job. But you can’t stop at the
electrical engineer. MATV systems
ar¢ actually part of the responsi-
bility of the general contractor. He
in turn subcontracts all the electrical
work, including the MATYV system,
to an electrical contractor.

Be sure you become friendly with
every eclectrical contractor in your
trading area. The electrical con-
tractor is the man who actually buys
the system from you. Theretore, you
must convince him of your compe-
tence and give him good service,
including fast layouts and uccurate
bids.

Bidding and estimating are, of
course, a very important part of
any MATYV business. All of the
larger systems are sold on the busis
of bids. Generally, what you have to
do is to design a system in accor-
dance with the specification, sub-
mit an outline of the equipment you
will supply and how it will be in-
stalled, and tell the electrical con-
tractor how much the MATYV system
will cost him.

Bidding and estimating can make
or break you. Bid too high and you
probably won’t get the job. Bid too
low and you’ll actually be doing a
lot of hard work just to lose money.

Here's how to protect yourself
from bidding mistakes:

1. Always visit the jobsite before
laying a system out and making an
estimate. You never know what
problems you may encounter.

2. Be sure you know precisely

how the cables will be run. Conceal-
ed wiring takes a lot more labor
than outdoor wiring.

3. Be sure you know precisely
where your responsibility ends and
the electrical contractor’s begins. If
you are supposed to pull the cables
yourself, add this into your estimate.

4. Make a complete system lay-
out and a bill of materials betore
you compute your estimate. It’s
easy to forget an important item or
two that could make the difference
between protfit and loss.

5. If in doubt about signal
strength in the area, take signal mea-
surements. A high tower, special
antennas or filter traps, if needed,
can be quite expensive.

Your estimate will comprise two
essential parts — equipment and
labor. Equipment is casy; just add
up your bill of materials.

Labor is more complex because it
depends largely upon conditions. A
commonly used rule-of-thumb is to
multiply the number of outlets in the
system by two in order to arrive at
the total man-hours of labor requir-
ed. In other words, it you’re instal-
ling a 60-outlet job, you can, under
normal conditions, estimate about
120 man-hours for the entire in-
stallation, including the head end.

Rates for labor also vary by area,
but a national average scems to be
about $6 per hour. Most systems
involve a year’s warranty, so don’t
forget to include this. Add about one
percent of the total cost of equip-
ment and labor.

Finally, of course, you must add a
markup to allow you a reasonable
profit on the job.

Installation Practices
There are two basic types of jobs
new construction and existing
construction. On existing construc-
tion you will probably make the
entire installation yourselt. If this
1s the case, you’ll probably find con-
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MATYV Systems

duit already installed and ready
with  pull wire. This simplifies
the job of pulling cable. You should
have the following equipment to
pull wire through conduit:

(1) wire basket (cable grips)

(2) Fish tape (Y21n. x 100ft)

(3) Fish tape puller

(4) Cable lubricant (preferably in
aerosol can)

In buildings with no conduit,
you'll have to make a surface instal-
lation. Be sure all parties concerned
agree in advance exactly where,
and how, cables are to be run.

On new construction, you'll pro-
bably be working with an electrical
contractor. Generally, the electrical
contractor’s men pull the cable in
accordance with your instructions.
They wusually work under your
supervision to install the tapoffs and
bring the cable up to the head end.
‘Then, you hook up the head end,
balance the system out and make it
work. In some cases, however, he
may want you to connect the tapoffs.

Regardless of who does the tap-
off wiring, you must instruct them
to do it carefully. A single loose
strand of wire can short out an entire
branch line. You have to expect
some problems, but each connection
you have to track down and repair
will eat into your profits.

When you sell directly to the
owner or manager ot the building,
you are responsible for all of the
labor. However, if the electrical
union is strong in your area, you
may still have to let the EC’s men
pull cable and install gem boxes. In
this case, the EC acts as a subcon-
tractor to you. Since his services
will undoubtedly cost you a lot
more than those of your own people,
be sure this is settled hefore you
make your bid. Get a firm labor
quote in writing from the EC and

add this into your cost computations.

(1) Drill your own holes. don't
try to take the easy way out. If you

OCTOBER 1968

run cable between cracks or separa-
tions, the settling of the building
may crush your coax. If you try to
use the holes drilled by the EC, his
men may damage or crush your
cable. If you run your cable along-
side pipes, it will probably be burn-
ed or damaged when the plumber
comes back to resolder joints. And
if you try to run your cable with the
telephone lines, they will definitely
make you move it.

(2) Loosely staple your cable
to the nside ot walls to hold it until
the walls are closed up. Use very
short staples and just tack them in
place so that they will come out
casily when you want to pull out
the slack.

(3) Tapotts should be installed in
3 steps:

(a) Leave about 8in. of slack
coiled in the gem box and
secured loosely with a Ro-
mex cable clamp. Use a
2in. gem box.

(b} Once the walls are closed,
remove the clamp, pull
out the cable and install
the tapoft. Since you’ve
used a 2in. gem box, you'll
have plenty of room to
shove the slack cable back
in. Tighten the tapotf in
place, but don™t install the
cover plate. Cover the con-
nectors with masking tape
to protect them from paint.

(¢) Once the walls have been
painted, install the cover
plate.

(4) Be aware of, and tollow, all
local and national electrical safety
codes.

(5) Terminate all
properly.

(6) Take extra care with all con-
nections.

branch lines

Trouble Shooting
Servicing is an important part of
any MATYV installation. For one

Fig. 1 — Field strength
meter can be used

for checking
head end systems.

thing, your reputation (and future
business) depends  upon  your
kecping the system operating norm-
ally. For another, after the first year
you can sell service contracts, and
these are quite profitable. Finally,
many installers tic in system servic-
ing with a contract to service the TV
sets connected to the system, and
this 100 can increase your income.

An MATYV system is a lot easier
to service than a TV set. To a great
extent, it will tell you what is actual-
ly wrong with it. For example, sup-
pose one branch of the system isn't
working, but every other line is de-
livering good pictures. You can
mmmediately eliminate the head end
and look for trouble in that line. On
the other hand, trouble that is scen
throughout the system is probably
caused at the head end.

Basically, you need two pieces
of equipment to service an MATV
system: a battery-operated VOM
and a battery-operated field strength
meter, such as shown in Fig. 1.

To track down trouble in a given
trunkline, disconnect it from its
splitter and measure the DC re-
sistance with the VOM. (If the sys-
tem is cable powered, forget the
VOM and use the field strength me-
ter alone.) You should read about
759, but anything between 30 and
100 @ is fine.

If you get a very low or a very
high reading, you know you’ve spot-
ted the trouble. Simply divide and
conquer, splitting the trunkline in
half. Measure the resistance trom
the middle tapoff to the termination.
If it’s normal, the fault is higher up.
if it’s not, the trouble is lower down.
Just keep splitting the line in haif
until you find the open tapott or
connection.

It the VOM shows a short or a
very low resistance, it’s casier o
continue tracking the trouble down
with the field strength meter. Con-

(continued on page 113)
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semiconductors from A

New servicing techniques require an understanding
of solid-state power-conversion circuits

s Only some of the battery-pow-
ered semiconductor circuits can be
operated without additional circuits
for converting the applied power
to the required potential. Receivers
plugged into an ac outlet require
dc voltages from their power sup-
plies. Batteries tor driving portable
TV sets do not have high enough
voltages for operating the CRT.
This voltage must be obtained trom
an appropriate power supply.

DC-to-AC Conversion
Transformers are generally used
in power supplies to increase the ap-
plied voltage to that required for
operating an electronic  circuit.
(Some of the principles of trans-
former operation are described in
the August 1968 article of this
scries.) As vou know, an ac vol-
tage applied to the primary winding
of a transtormer will induce an
ac voltage across the transformer’s
sccondary winding. A dc voltage
applied to this primary winding,

however, will not induce either
an ac or de voltage across the trans-
tormer’s secondary winding. The
dc voltage must first be changed
10 an ac voltage before a transtormer
can be used in a circuit to increase
or decrease a voltage or current.

Oscillators or switching circuits
can, of course. pertorm the function
of converting dc voltages to ac
voltages. Previous articles in this
series have indicated how a number
of semiconductor circuits can be
make to oscillate. These included
tunnel diode oscillators (Fig. 5 and
6 in the March 1967 article), tran-
sistor oscillators (Fig. 6,9 and 10 in
the December 1967 article) and uni-
junction transistor switching circuits
(Fig. 2 in the June 1968 article).
The output of these circuits can be
either applied directly to a trans-
tormer or through an amplifier 10 a
transformer.

Fig. | shows an oscillator circuit
commonly found in inverter power
supplies. In this circuit, resistors R

and R, are used as a voltage divider
for biasing the base of both transis-
tors in their common-emitter cir-
cuits. (The biasing of such circuits
is described in the September 1966
article.)

When a supply voltage is con-
nected to the circuit (Fig. 1), the
base of one transistor will, by
chance, be a little more positive
than the base of the other transistor.
It the base of the transistor Q, is
more positive than that of transistor
Q3, transistor Q,, will conduct more
current than the other transistor.
Current will then flow through the
transformer’s primary winding (1.,)
between the transistor (Q)) and the
positive supply voltage. This current
through winding L., will induce a
voltage across the other winding
(L2), making the base of transistor
Q> more positive than the base of
transistor Q;. Transistor Q. will
then conduct more current through
the winding (L;). Since current is
now ftlowing in the reverse direction

Fig. 1 — An oscillator circuit
commonly found in inverter
power supplies.
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through the transtormer’s primary
winding (1.1), the voltage now in-
duced across the other winding (Ls)
15 of reverse polarity and the base
ol transistor Qg is now again more
positive than the base of transistor
Q..

I no voltage was induced across
winding L. then the base voltage
of both transistors would be the
same, and both transistors would
be in a nearly on condition — due
o the base voltage from the voltage
divider resistors (R; and R3). When
a current tlows through the primary
winding (L.} from either of the
two transistor collector circuits, the
resulting voltage induced across the
other winding (1..) makes the base
of the non-conducting transistor
more positive (turning it on) and the
base of the conducting transistor less
positive (turning it oft).

The conducting transistor turns
itsetf  off while turning the
other transistor on. The second tran-
sistor then conducts current that

The 25th article in a continuing series

turns itselt oft and the first transis-
tor on. In this manner, the circuit
oscillates, each transistor alternately
conducting current at the transtform-
er’s resonant frequency.

As the circuit oscillates, an ac
voltage is also induced across an-
other secondary winding (L3) of the
transtormer. The voltage across this
winding (L3) is generally used to
drive [12vac motors or electronic
equipment, using energy from a
12vde car battery.

Zener diodes are also included in
this circuit to extend the life of the
transistors by protecting them from
surge voltages that occur as one
transistor turns off while the other
is turning on. During this moment
the greatest change occurs in the
transformer’s magnetic field and
current induced in the primary
winding (L,) by the changing mag-
netic field (as described with Fig. 4
in the August 1968 article) produces
a collector-to-emitter voltage ex-
ceeding the rated capacity ot the

Two

transistor.
zenor diodes are theretore connect-
ed in parallel with the transistors to
shunt these excess voltages away

non-conducting

from the transistors extending

their lite.

AC-to-DC Conversion

A single diode ac-to-dc¢ conver-
sion circuit is shown in Fig. 2. As
had been indicated by Fig. 3 in the
August 19606 article, current flows
from negative to positive and from
a diode’s cathode to its anode. When
terminal 1 ot the transtormer’s sec-
ondary is more positive than ter-
minal 2, electrons pass from termin-
al 2 through the load and diode D,
back to terminal . When termin-
al 1 is more negative than terminal
2. no eclectrons tlow through this
circuit since diode D, conducts vir-
tually no electrons from its anode
to its cathode. Current can flow
through terminal | only during
positive halt cycles.

A slightly different ac-to-dc con-

Fig. 2 — A single diode ac-to-dc

conversion circuit.
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version circuit containing two diodes
(Fig. 3) can conduct current through
the load during both half cycles.
When terminal 1 is more positive
than terminals 2 and 3, electrons
flow through terminal 2, the load,
diode D, and terminal 1 as they did
before in the single diode circuit.
Then, when the polarity of the ap-
plied ac voltage reverses, terminal
3 is more positive than terminals 2
and 1; and current flows from ter-
minal 2 through the load, diode D»
and terminal 3 — electrons traveling
from cathode to anode of diode D

During halt a cycle diode D, is
forward biased and conducting
current through the load while diode
Ds is reverse biased and conducting
virtually no current. Then, during
the following halt cycle, diode D2
is forward biased and conducting
current through the load while
diode D, is reverse biased and con-
ducting virtually no current. Each
half cycle one of the two diodes con-
ducts current so that a d¢ current
flows through the load during both
half cycles.

With the circuit shown in Fig. 2
the entire voltage across the trans-
former, minus the voltage drop
across the diode, is applied to the
load during alternate halt cycles;
while with the circuit shown in Fig.
3 only half the voltage across the
transtormer(Vi_s=Vao 3=V, 4).
minus the voltage drop across the

diodes, is applied to the load during
every half cycle.

Still another circuit (Fig. 4), con-
taining four diodes to form a recti-
fier bridge, can be used to apply
most of the voltage across the trans-
former to the load during cvery
half cycle.

Diodes D, and D, tunction in this
circuit (Fig. 4) as they did in the
previous circuit (Fig. 3). During
cach halt cycle one diode or the
other conducts electrons from its
cathode to its anode and the trans-
former — diode d, conducting when
terminal 1 is positive and diode
D, conducting when terminal 2 is
positive.

Diodes Dy and Dy are wired in
the circuit so that their anodes,
rather than their cathodes, are con-
nected to the load. When terminal
1 is more positive than terminal 2,
clectrons flow from terminal 2
through diode Dy, the load, diode
D, and terminal 1| — the electrons
having flowed from cathode to an-
ode through both diodes. Then,
when the polarity of the applied ac
voltage reverses, terminal 2 is more
positive than terminal 1, and elec-
trons flow from terminal 1 through
diode Dy, the load, diode D., and ter-
minal 2. During one half cycle di-
odes Dy and Dy are conducting
while during the other half cycle
diodes D2 and Dy are conducting
current through the load.

AC to Varied DC

Silicon controlled rectifiers, SCR,
and SCR: (Fig. 5), can be substitut-
ed for two of the diodes, D3 and Dy,
in the rectifier bridge circuit (Fig. 4)
to vary the average dc voltage ap-
plied across a load. This voltage is
controlled by trigger voltages
applied to the SCR diode gates.

Fig. 11 in the September 1968
article explains how capacitor time
constants (also used in the circuit
shown in Fig. 5 of this article) can
be used for producing a voltage to
trigger the gate of a triac. Changing
the resistance (R) in series with the
capacitor (C,) varies the portion of
each cycle that the triac conducts
current. During each half cycle the
voltage developed across the capaci-
tor (Cy) is discharged through the
thyrector and triac.

A slightly different circuit (Fig.6)
can vary the portion of cach cycle a
single SCR diode conducts current.
These two circuits (Fig. 6 in this
article and Fig. 11 in the September
1968 article) must differ because of
the basic difference in the structure
of an SCR diode and a triac. (The
equivalent structure of an SCR di-
ode is described with Fig. 5 in the
August 1968 article, while the
equivalent structure of a triac is
shown in Fig. 12 of that article.)

Triacs contain the basic equiva-
lent of two SCR diodes with the gate
of one being able to handle positive

Fig. 4 — A rectifier bridge ac-to-dc
conversion circuit.
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Fig. 5 — A variable output, rectifier bridge
ac-to-dc conversion circuit.
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pulses and the gate of the other
being able to handle negative pulses.
SCR diodes, however, are unable to
handle pulses of more than one
polarity — most SCR diodes pre-
sently used functioning with positive
gate pulses. For this reason, diode
D, is used in the circuit (Fig. 6) to
prevent the tlow of any damaging
negative current through the SCR
diode gate.

During the half’ cycle when the
load (Fig. 6) is more positive than
the capacitor (C;), electrons tlow
from the capacitor through the vari-
able resistor (R,) to the load. As the
capacitor’s positive charge becomes
greater than the small positive vol-
tage at the SCR diode gate, current
flows through diode D,. This gate
current turns the SCR diode on, cau-
sing the SCR to also conduct cur-
rent for the remainder of the posi-
tive half cycle.

When the positive capacitor vol-
tage becomes greater than the SCR
gate voltage, diode D, conducts cur-
rent because its anode is more
positive than its cathode, while
diode D» does not conduct current
since its cathode is still more posi-
tive than its anode.

During the following half cycle
the load is more negative than the
capacitor (C,). The cathode of diode
D, is then more negative than its
anode and the diode conducts cur-
rent, the tlow of clectrons resulting

in a negative capacitor voltage.

When the polarity of the applied
ac voltage reverses and the load is
again more positive than the capaci-
tor, clectrons flow through the series
resistor (Ry) until the negative vol-
tage across the capacitor is reduced
to zero and a positive voltage is de-
veloped across the capacitor. It is
this positive voltage that again per-
mits the diode (D,) to conduct cur-
rent to the SCR diode gate and turn
it on.

The series resistor (R;) functions
to determine the time required to
develop a sutficient voltage across
the capacitor to trigger the thyrector
and turn the triac on (Fig. 11 in the
September 1968 article). It (R))
also functions to determine the time
required to reduce the negative vol-
tage across the capacitor (Cy) to
zero and then to increase the posi-
tive capicitor voltage to that re-
quired to turn the SCR diode on
(Fig. 6). Because the thyrector re-
quires a higher triggering voltage
from the capacitor and diode D
provides a negative capacitor vol-
tage that has to be removed betore
the capacitor can develop a positive
voltage, a larger than normal flow of
clectrons is required to trigger the
triac or SCR diode; and the series
resistor (R;) has greater range and
stability for adjusting the capacitor
time constant. With these circuits the
triac and SCR diode can be turned

on during almost any portion of the
half eycle.

The trigger voltages for the two
siticon controlled rectifiers, SCR;
and SCR., in the rectifier bridge
circuit (Fig. 5) can be obtained in
the same manner as the trigger vol-
tages obtained for the single SCR
diode (Fig. 6). One diode (SCR)) is
controlled as before by resistor Ry,
capacitor C;, and diodes D, and D3;
while the other diode (SCR>) is con-
trolled by a similar complement of
components — resistor Ry, capacitor
C.,, and diodes D3 and D,. During
one halt cycle diode D, supplies a
positive triggering current to the
gate of one diode (SCR ) and during
the following half cycle diode Dj
supplies a positive triggering cur-
rent to the gate of the other diode
(SCR>).

Just as diodes Dy and Dy conduct
current in their rectifier bridge cir-
cuit (Fig. 4) during alternate half
cycles, diodes SCR, and SCR. also
conduct current in their rectifier
bridge circuit (Fig. 5) during alter-
nate half cycles. However, diodes
D; and Dy must conduct current
through their load during each com-
plete half cycle, while a single con-
trol connected to a pair of ganged
resistors (R, and Ry) can be used
to vary the portion of each cycle that
the two SCR diodes conduct cur-
rent through their load. Since the
SCR diodes are either conducting

o—{ToR}-

R ARD2

Dy & SCR,
» 4

Fig. 6 — A single
SCR diode, variable
output ac-to-dc con-
version circuit.
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current or not conducting, like a
switch turned on or off, very little
power is consumed in reducing the
load voltage.

AC to Regulated DC

Transformers (T, T» and Ty in
Fig. 7) can be used to regulate a
rectifier bridge circuit — like the
one described in Fig. 4 — so that
when the load draws more current,
the voltage across the load increases
to compensate for the additional
current drain.

In this circuit (Fig. 7), trans-
formers T, and T, are matched so
that they produce nearly identical
secondary ac voltages — but 180deg
out of phase (when v, is posi-
tive, v is negative and vice ver-
sa). The secondary voltages there-
fore tend to cancel out (v = v, —
V. = 0), adding no ac voltage to
the load or rectifier bridge circuit.

The ac primary current through
the transformers (T, and T.) pro-
duces alternating magnetic fields in
their cores, while the magnetic
fields produced there by the dc sec-
ondary current do not alternate.
These primary and secondary mag-
netic fields affect the alignment
of magnetic domains in the soft
iron core of each transformer (T,
and T,). (Magnetic domains are
described with Fig. 2 in the Septem-
ber 1968 article.)

When there is no dc current
through the secondary windings,
the ac current through both primary
windings induces alternating mag-
netic tields that align almost all
the magnetic domains first in one
direction and then in the opposite
direction during cach cycle.

Any dc current through both
sccondary windings will induce mag-
netic fields that will work to align
the magnetic domains in but one
direction. During half a cycle the
dc induced magnetic fields will
work with the ac induced magnetic
fields to align domains in one direc-
tion, and during the following half
cycle the dc induced magnetic
fields will oppose the ac induced
magnetic tields’ work to realign
domains in the opposite direction.

When the dc secondary current

64

induces a magnetic field to align
some of the domains, the magnetic
field induced by the ac primary
current is greater than that required
to align the remaining domains in
that direction. The transformer cores
contain only a limited number of
domains to be aligned. During the
following half cycle, when the flow
of ac primary current is reversed, the
number of domains aligned in the
reverse direction is reduced by the
dc current, which is still producing
a magnetic field to align the domains
in the initial direction.

With larger dec secondary currents,
there is virtually no increase in the
number of domains aligned in one
direction — there are no more to

aligned in the opposite direction
the following half cycle is reduced
— the larger magnetic field induced
by the dc secondary current is op-
posing that induced by the ac prim-
ary current. In this manner, the
strength of the de secondary current
aftects the number of magnetic do-
mains that alternate directions as a
result of the ac primary current.
Earlier articles in this series indi-
cated that a soft iron core can be us-
ed to concentrate the magnetic field
produced in a coil. The alignment
of the soft iron core’s domains de-
termines the strength of the core’s
magnetic field. As the alignment
of the core’s magnetic domains al-

ternates as a result of the ac primary
current, the core’s magnetic field
also  alternates. The strength
of the core’s alternating magnetic
field is greater when there is a
small secondary dc¢ current and
smaller when there is a larger secon-
dary dc current, since the secondary
current can reduce the number of do-
mains that can be alternated by the
ac primary current.

In transformers T, and T, the
primary ac current induced by the
cores’ alternating magnetic  fields
opposes the applied ac primary
current. The greater the cores’ alter-
nating magnetic field, the greater
this resistance to the applied ac
primary current — the greater the
impedance of the primary coils (coil
impedances were described on page
54 of the October 1967 article). In
this manner, the dc secondary cur-
rent can control the ac voltage drop
across the primary windings of
transformers T, and T.. The greater
the dc secondary current, the smaller
the cores’ alternating magnetic
fields and the smaller the coil im-
pedances and the ac voltage drop
across the primary coils. The smaller
the dc secondary current, the larger
the cores’ alternating magnetic fields
and the larger the coil impedances
and the ac voltage drop across the
primary coils.

Since the applied ac voltage re-
mains unchanged, a reduction in the

Ls

vﬁ g' ]
i3
g IT
13k

Fig. 7— An ac to regulated dc conversion circuit.
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voltage drop across the primary coils
of transformers T and T» will result
in an increase in the voltage drop
across transformer T3 [vy = Vt —
(vi + wv»)]. Transformer T3 is not
a ‘“constant-voltage” transformer
and increases in its primary voltage
will result in increases in its secon-
dary voltage.

When there is a reduction in load
current, there is a greater ac voltage
drop across the primary coils of
transformers T, and T» and a small-
er voltage drop across the primary
and secondary coils of transformer
T;. This results in a smaller voltage
drop across the rectifier bridge
circuit and the load. As the load
current increases, the voltage drop
across the primary coils of trans-
formers T; and T, decreases and
the voltage drop across the pri-
mary and secondary coils of trans-
former T3 increases. This results in
a greater voltage across the rectifier
bridge circuit and the load. More
current can be conducted through
the load as the voltage across
1t increases.

Voltage Multipliers

The ac-to-dc conversion circuits
that have been described in this
article produce dc voltages smaller
than the ac voltages applied to the
circuits. Voltage multipliers, how-
ever, are able to supply dc voltages
greater than the ac voltage applied

to the circuit — with a correspond-
ing reduction in current.

During the half cycle when the
transformer (Fig. 8) applies a posi-
tive voltage to capacitor C; and a
negative voltage to capacitor Cy',
electrons tlow through diode D3 —
electrons tlow from negative to posi-
tive, from the diode’s cathode to its
anode. No electrons are then tlow-
ing through diode Dy since it is re-
verse biased.

During the portion of the ac cycle
when no voltage is applied to either
capacitor (C; or C3') by the trans-
former, point 2 is more positive
than point | since diode D3 pre-
vents the flow of electrons from
point | back to point 2.

During the following half cycle,
the transformer applies a negative
voltage to capacitor Cz and a posi-
tive voltage to capacitor C3'. Point
2 is then even more positive than
point 1. It (pomt 2) is then also
more positive than point 3, and
clectrons now flow from point 3 to
point 2 through diode D3.

During the next portion of the ac
cycle when no voltage is applied to
either capacitor (C3 or Cj3‘), point 3
is more positive than point 2, which
is still more positive than point 1.

This mechanism not only devel-
ops a dc voltage across capacitors
Cs and C3', but in the same manner
also develops dc voltages across ca-
pacitors C', C», C" and C;. In this

circuit, the voltage across the load
is equal to the total voltage across
capacitors C,,Czand C3 (vr = v¢y +
vez tvey).

With the components used in this
circuit (Fig. 8), 50vac from the
transformer  results in  270vdc
across the load, when Sma of cur-
rent flows through the load. Fewer
stages of the voltage multiplier
would result in a smaller dc volt-
age, while more stages would result
in a larger dc voltage. The amount
of d¢ voltage produced can be ap-
proximated with the equation:

V=2NE- (N (T'C);

when the value of the capacitors in
each stage increases so that Cy=
NC,, and N equals the number of
stages. There are three stages in the
circuit shown in Fig. 8; and C,=
2C1=2X50ut=100uf, C3=3C, =
3IX50ut=150uf; while V=2X3X
7 5 -3
S0—(3 X3 (G530 1079 =
300 — 30 = 270v.

From the equation we can sece
that if the load current is increased,
the dec voltage is reduced, while if the
frequency of the applied ac voltage
increases or the values of the circuit
capacitors increases, the voltage in-
creases.

The next article will describe dc
filters, dc voltage regulation and dc
current regulation. m

m

Fig. 8 — A three-stage voltage
multiplier circuit.
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Magnetic Recorder Co., one of the largest audio/visual
dealers in the West.

If you have been avoiding the video tape equipment market
because of its cost, you might want to reconsider. Costs are
down and demands are high in this million dollar business

s From $500,000 in video sales in
67 to $1 million in 68 . . . Double
again in 69 .. A $5 million to $10
million audio-video enterprise with-
in the next few vears.

That’s the sales projection sct by
“Cap” Kierulff. board chairman of
Magnetic Recorders Co., Los An-
geles, one of the West's largest deal-
ers in audio and video tape record-
ing equipment. The firm is now do-
ing $1 million in audio. plus a half
million in video sales. Management
18 preparing for a booming market
in “instant visual replay.”

Video Tape Market

The present major markets tor
video tape recorders are educational ,
medical,  business/industrial — and
government.

Video systems have been too ex-
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pensive for all but the most aftluent
general consumer, but the cost is go-
ing down.

Mr. Kierultf predicts that in
another five to ten years. video tape,
both in color and B/W_ will find a
mass market as audio tape has done.
Corner drugstores will be selling a
B/W TV tape recorder tor $19.95,
and video dealers will be selling in-
home color systems for about $500.

“Developing the broad market
tor video is up to the creative people
m the electronics industry,” Mr.
Kierulft continues. “That’s the chal-
lenge as we see it. We plan to be
the catalyst that will develop the
audio-video  market  in southern
California.”

Market Development
Cap Kicrulff is an old hand at

market development. In 1956, he
took over Kierulft Electronics and
Kierultt  Sound Co. from his
tather when the two companies were
running more than $30.000 in the
red. He built their volume to a pro-
fitable $25 million yearly. Then he
sold out and retired.

“But 1 couldn’t stay retired,” he
smiles. “In 1967, 1 approached my
old friend, John Van Leeuwen. who
founded Magnetic Recorders 22
vears ago. and sold him on letting
me come aboard to undertake the
big marketing push we both see as
the next stage in the electronics in-
dustry.”

To establish a  comprehensive
audio-video sales base, Magnetic
Recorders  acquired Tri-Video in
1967. Founded in 1965 by Bob
Bunzell, Tri-Video was doing
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$250,000 per vear by the time it
became a division of Magnetic Re-
corders. Net worth of the combina-
tion is a halt milhon dollars, with
$1 million in assets.

But perhaps the major asset is
that the principals (Mr. Bunzell as
president of Tri-Video Div.; Mr
Van Leeuwen as president of Mag-
netic Recorders and of the combina-
tion; and Mr. Kicrulft as chairman
of the board) are all electronics
cengineers. They approach the big
selling job ahead from the engin-
eering viewpoint.

Operating through four divisions

mstrumentation division, pro-
duction systems division, audio
division and video division — Mag-

netic Recorders has the engineering
and service tacilities to back up the
agressive sales program.

By the end of 1968, the firm will
bring together their four divisions,
now functioning at three locations.
under one root in a new 12,0008t
building to provide greater operat-
ing ecfficiency as the market for
video expands.

The Big Boom

Management estimates that video
sales, now running $500,000 a vear.
will double in 1968 and that audio
sales will continue to develop.

“When television was introduced,
radio didn’t die,” Mr.  Kierulff
points out. “Audio will remain an
important part of our sales package
as the big market for video opens
wider.

“lI was the second brand-name
audio tape dealer i the United

States — right after Bing Crosby. I

anvone then had predicted today’s
big consumer market for audio tape,
who would have believed him? The
same thing is going to happen o
video and so we're pioneering —
with some blood. sweal and a few
tears — so we'll be able to hit this
market hard when it opens.”

Mr Kierulft envisions building a
$5 to $10 million enterprise in the
next few vears to make Magnetic
Recorders the No. | audio-video
dealer in southern Calitornia. Con-
fining the market to southern Calif-
ornia gives the company the ability
to solidly back up sales with service,
establishing control over the service
operation.
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Color Just Ahead

With the mass consumer market
m the offing. Tr-Video Div., is
rapidly expanding into the medical,
cducational and business/industrial
fields. At present. Bob  Bunzell
notes, closcd-circuit installations
arc mostly B/W.

“Black and white will alwavs be
important  in- manv  closed-cireuit
svstems,” Mr. Bunzell comments.
“But we're all going to have to go to
color on closed-circuit TV, just as
iU’s doing in the entertainment field.

“There are many applications
where color is necessary. The prob-
lem herctofore has been producing a
package at a reasonable price that
will meet the NTSE color standard.
Now we have such a system and the
opening demand is very impressive.’

Last vear. it cost $40.000-$50.-
000 for a closed-circuit color pack-

3

age. Tri-Video is now offering a
package tor about $18,000, indicat-
g that the industry is well on the
way toward a color system that will
be priced for the consumer market.

I'ri-Video's  present  sales  are
running approximately 40 pereent
medical, 40 percent  educational,
10 percent business/ industrial,
and 10 percent gove rnmental.

With government-funded money
available, educational and medical
got a headstart in using video, but
business and industrial applications
are beginning to move forward and
Mr. Bunzell estimates that closed-
circuit for these three fields wilk
balance out one-third medical, one-
third  ¢ducational  and  one-third
business/ industrial.

Just Beginning
“In all the areas, 1 believe it

“Cap” Kierulff, board chairman of Magnetic Recorders/Tri-
Video discusses future role of electronic dealers in rapidly
growing video tape field.

Bob Bunzell, president of Tri-Video Div. sees color video as a

wide new market.
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Bob Martland, vice president and chief engineer, heads

the service operation.

Clark Trimble, one of Tri-Video's six technicians,
checks drive assembly on video tape recorder in for

service.

“Cap” Kierulff demonstrates the portable zoom lens recorder
that is already breaking into the vast home entertainment
market.
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can be said that we're still just
scratching the surtace,” Mr. Bun-
zell dectares. “Hospitals. tor exam-
ple, arc just beginning to sec the
vast potentials of video tape.”

Quite a few hospitals, though
far from all, are now taping opera-
tions, the recorder being mounted
above the operating  table with
the lights. Surgeons in these hospi-
tals no longer have to come out of
the operating room and  dictate
lengthy notes: the entire operation
1s now recorded. providing a “legal
record™ as well as the opportunity
for surgeons to review operational
techniques.

Video tapes are being used by
hospitals in training programs for
imterns and nurses and orientation
programs tor personnel. With rapid
advances being made in surgery and
medicine, audio-video tape is sup-
erior 1o books as a training medium.
[t can be updated by simply erasing
sections as needed and re-recording.

Video is also being applicd more
widely in radiological work. Pic-
tures are taken of the X-rav images
and intensified. It's not necessary
to subject patients to so many roent-
gens to provide a strong enough
image tor diagnosis.

Since 19066, Tri-Video has been
working with the Medical Center
ot the University ot California at
Los Angeles on producing a “tape
of the week™ covering a variety of
medical subjects. The tapes are cir-
culated nationally and hospitals and
doctors are now building tape li-
braries.

Educational TV

A similar situation is developing
in the educational field. At the 27th
annual conference of the California
Assn. of School [ibraries held in
San Francisco, it was estimated that
at least one-tourth of the school
library money is now going into
audio-visual materials, and  some
school library money is now going
audio-visual materials, and some
schools are moving toward making it
50-50.

Closed-circuit television svstems

ELECTRONIC TECHNICIAN/DEALER



that permit the student to dial a pre-
recorded lecture or tilm are sweep-
ing the educational field.

Tri-Video has put together a
“turnkey package” tor the educa-
tional field and s working with

educators on developing a supply of

tapes for all school levels, including
grade schools.

“Color 1s going to be increasingly
important in the medical and educa-
tional  fields.” Mr. Bunzell says,
“particularly in rescarch. An exam-
ple of this. is a blowup we made of
a tIv's eye. We did it in black and
white and while the blowup showed
the structure, it would have provided
a truer picture if it had been in color.
The California Institute of Tech-
notogy is one local institution that
is now beginning to use color video
n some rescarch projects and we
anticipate  there  will - be  many
more.”

Industrial and Business Uses

Video is now being installed to
increase  productivity  surveillance
of delicate factory procedures.

A recent Tri-Video installation
“walches” the winding of coils for
micro-parts. Formerly, the women
who wound the coils had to use a
microscope to sce what they were
doing and could only work a half
hour at a time. With a closed-circuit
camera focused on what she’s doing,
the winder now follows a blown-up
picture, winding the coils much
faster and without evestrain.

The “watching” job done by
closed-circuit television is a rapidly
growing ficld. Dial svstems cnable
factory management to “visit” any
part of the plant while sitting in the
oftice. At airports. systems are being
supplied tor surveillance of small
aircraft. Department stores are in-
stalling svstems to watch tor shop-
lifters.  Missile firing, children’s
play arcas, functioning of machinery
on assembly lines are just a few of
the many present “watching” uses
of B/W.

Tri-Video. based on its exper-
ience with the tape of the week for
UCL.A Medical Center, is now plan-
ning a “‘businessman’s video digest.”
The digest will summarize market
trends. business outlook of the week
and other pertinent information for
subscribers to a tape of the week,
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who will have a video tape machine
in thetr office tor playback.

Home Market

The home market, now only
about | percent of Magnetic Record-
ers’ video sales, will begin to swing
when B/W video tape svstems can
be sold tor under $2000.

With the portable batterv-pack
video tape  recorder selling  for
$1200 and the playback machine for
$1345, the price is getting right. At
present, most of the batterv packs
are going o police departments who
like the “instant playback™ feature.

“But we’re also selling them for
home use.” Mr. Kierultt says. “We
recently brought in ten and shipped
them all on the same dav. We have
a special situation because many
television and film stars live in our
trading area and thevre buving the
battery packs as tast as we can get
them.

“What the stars have today,
cveryone who can afford it will
want to have tomorrow. And so
we're very bullish about the next
decade during which color is going
to be brought down to under $1000
and black and white under $500.
Then we’ll be ready to go.™

Instant Retrieval

Replay i both B/W and color
has unlimited potential on the mass
market, Mr. Kicrultt declares. The
public is readv to pay a reasonable
price for information — information
they can get right now.

“As a test, we took one of the
battery packs to a wedding of one of
our cmployees, recorded it and
showed it at the reception. And we
made copies tor the families. Every-
one was enthusiastic.

“When the consumer can get this
Kind of instant information at a rea-
sonable price, he’s going to do no-
thing but buy-buy-buy. Look, for
example. at what’s happened to the
Polaroid camera. We can expect the
same thing inour field.”

Magnetic Recorders Co., has a
staff of 36 emplovees, including 12
full-time salesmen inside and out-
side and cight technical engin-
ecrs and service technicians. Tri-
Video has its own sales staft and the
six service technicians and sales-
service combination is being rapidly

expanded to develop the growing
video field.

Sales Methods

Demonstrations. exhibitions and
training courses bedrock sales. Mr.
Bunzell savs : “W¢'ll put on a de-
monstration for any hospital, in-
stitution, assoctation or group of
businessmen who want o see what
video equipment will do. Our sales-
men also bring in individual pros-
pects — we have a complete setup
here for demonstrations.

“Since this area of the elee-
tronics field 1s relatively new, we
don’t try to pinpoint the market
vou never know who's going to buy

and so we go out after a wide
variety of prospects.”

Custom Service

Magnetic Recorders’ engineering
and service department builds spec-
ial tape recorders in addition to
servicing the most  sophisticated
equipment.

Special systems for the U.S. Air
Force are a part of the sophisticated
engincering and  service package.
A photo sync system for LIP sync
recording is a recent example of
specialized clectronics as related to
tape recording systems which the
firnt has introduced.

Tri-Video's  six  service  men
work mostly in the field. Top serv-
ice guarantees customers that their
cquipment will be Kept operational.
Some service contracts, particularly
hospital and medical, are on a 24-
hour basis.

A loaner system is essential: Al-
most every video tape user needs o
keep the equipment fully operative.
Tri-Video does not expect to show a
profit for some time on the service
department. but a complete service
department s most essential to mak-
ing sales in this field.

Communications and enjoyment.
Mr. Kicrulff concludes, are the in-
scparable twins of the electronics
industry.

in  video, communications s
breaking the ground but enjoy-
ment is close behind. The mass
market will expand tremendously
within the next few vears, and so
Magnetic Recorders 1s pioneering
now to assume the leading posttion
in its trading area. w
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ADVERTISING/MERCHANDISING/SALES/BUSINESS MANAGEMENT

PURPLE TRUCKS

AND

YELLOW LETTERS

= “You should be able to service all
the electronic merchandise that you
sell.” This is the advice of Lloyd
McLeod, who 13 vears ago started
repairing radios in his home garage
in Baton Rough, La. At that time ke
was, in his own words, “tlat broke.”

Today, Mr. McLeod is the owner
of two retail stores, sclling and
servicing  television,  radio  and
other clectronic merchandise with
sales volume of $200,000. One store
has 1200sqtt where he specializes in
selling, installing and  repairing
automobile radios.

His new store, which has 10,000
sqft, was opened in the middle of
March. There, he specializes in
and servicing TV, radio, stercos,
tape recorders, phonographs  and
color TV,

Just as distinctive as his store, are
his trucks and his business cards.
Our ET/D reporter asked Mr. Mc-
Leod why the striking purple back-
ground and yellow fetters. He
shrugged his shoulders and smiled
happily, *“Just because it’s  dif-
ferent.”

“My customers call my trucks
‘Mac’s Easter eggs,’ he beamed.
“When anyone sees one on the stieet
he 1s more apt to remember it than
a truck painted in ordinary colors.
Of course, they have to be cleaned
more often, otherwise they would
ook trashy.”

His impressive sales volume in-

dicates the growth of a business
started only seven years ago “with
less than a thousand dollars.” He
adds, “l was worried about making
enough to pay the next month’s rent.

“So, 1 worked from midnight to
cight in the morning at the telephone
company here in its toll test room,”
he recalls, “and operated my own
store until six in the afternoon.
When we closed, 1 would go home
and sleep until an hour before mid-
night when | had to report at the
phone company. If 1 couldn’t make
it through the next day, 1 would take
an hour’s nap at noon. It was tough
but 1 did it for ten yecars and put
the money | made right back into
my store.”

Mr. McLeod kept up his back-
breaking schedule until two years
ago. Now he is leasing a $40,000
building and has 12 employees
seven of whom are technicians and
two trainees in his service depart-
ment. He believes very strongly that
“you must be able to give good re-
pair service before you can sell.”

“If you are too busy with manage-
ment or selling, you should have
competent technicians whose repair
work you can absolutely rety on,” he
adds. In his own case, Mr. McLeod
is protected, because in Louisiana
“a man has to have a technician’s
license before he can get work as a
technician.”
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McLeod’s TV provides ample parking in front of its large and
impressive merchandise display windows.

He  has  devoted a  generous
amount of space to his service de-
partment where  repair work s
received from  others besides his
own customers to whom he has
sold television, radios and other
clectronic equipment.

The service department is well
displaved, attractive. and c¢an be
viewed by customers through the
full-length  all-glass ~ front.  Mr.
Mcl.cod pays his highest tribute to
s staft of technicians when he
savs. “Where we tall down in sales-
manship, we make up in the per-
tormance of our service technicians.
The technician’s performance sells
us to our customers.™

Sure Fire Plan

Mcl.eod’s has a unique method of
sclling new television sets. “We set
them up in the home of any pros-

pective customer without any kind
of deposit,” declares Mr. Mcl.cod.
“The manner in which the tech-

nician works in setting up the new
set and the fact that it will work
without any of the troubles the
customer may  have experienced
in the past, convinces him more
than anvthing we could sayv in our
sales talk.”

Selling a new set without any
deposit is done by the customer’s
signing a demonstration agrecment
and the filing of a credit application.

“We leave 1t in the new cus-
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other areas.

tomer’s home tor two days to prove
that the set works,” Mr. Mcl.eod
sayvs. “We do not ask the customer
to close the deal until the end of the
sccond dav; by then he 1s already
pleased and showing otf the new
set to friends.”

His unusual selling plan is a sure-
fire operation judging by his sales
records. 1 lost only five out of 200
sales this past yvear in color televi-
sion sets,” he states. “And those five
customers cither didn’t want a color
sct in the first place, or some un-
expected development came up in
their financial situation. There nevey
has been any animosity shown by
the customer when we had to re-
move the set.”

The Sales Scene

I.toyd Mcl.eod used foresight in
leasing the building he is now in.
He wanted a lot of space for service
and display and a particular site.
“1 moved to the edge of town be-
cause of cconomics,” he says. “This
gave me  a building with  large
rooms, and that is necessary be-
cause people must see the tele-
vistori  set in surroundings  that
approximate their honie. Any dealer
who thinks that he is not selling
furniture when he is selling a tele-
vision set is tooling himselt,”
Mr. Mcl.eod states with emphasis.
He groups sets so that a shopper can
be led immediately to Early Ameri-

The same theory of dramatic spaciousness is continued in

can or French Provincial or any
other period of furniture that is
in their home.

Mr. Mcl.cod tried the group-of-
merchandise-idea first in his win-
dow displays. “It just did not sell in
my window area,” he declares, “so
I tried the single picce of mer-
chandise only. It pulls very well for
me.”

The lights in his store are kept on
all night. “Customers can come by
or stop at any time of night to see
what | have displayed,”™ he says.

Mr. Mcl.eod decided on the gen-
crous amount of apace which sur-
rounds the television sets because he
roticed that “when a  customer
stands back ten teet and looks at the
set, it is because he is picturing it in
his own home. We tound that this
s much more etfective in selling
than aflowing the customer to sec
Jjust the top of the set.”

Sales Approach

In approaching a new customer

or an old one sceking a new tele-
vision set, Mr. Mcl.eod asks, “What
type of furniture do vou have?”,
then, “How tar away from the tele-
vision set do you usually sit?”
“This,” he explains, “is to find out
how large a set we should show the
customer. Most customers buy too
big a set and then sit oo close to it.
That, of course, spoils their view-
mg.”
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Mrs. MclLeod listens to a sales talk
presented by her husband and offers
her highly-valued opinion,

Mrs. McLeod, a working partner who is
well versed in electronic merchandise,
explains the features of a stereo unit.

Mr. McLeod gives detailed operating in-
structions even on smaller items.

The service department evaluates cus-
tomer complaints of set malfunction as
a step toward better customer relations
and efficient service,

Mr. McLeod's extensive knowiedge of
TV and radio is well respected by his
technicians and readily accepted when
faced with a difficult circuit defect.

Mr. McLeod revealed some of
his own sales technique which might
be adapted and used by other retail
dealers. For the customers who
“want to wait” he has this ready
response which has proven most
effective: ““The real reason you are
purchasing this set is for enjoy-
ment,” he tells this customer, adding
convincingly, “is there any reason
why vou don’t want to enjoy it
now?"

For customers who complain
about the price, he has this piece
of advice: “Agree with the customer,
but ask him if there is anvthing their
family would enjoy more tor the
same price?” He adds, “The wise
salesman will not take no for an
answer. He never stops selling, but
the continued selling must always
be subtle and never high pressure.”
In his own instance, he savs “The
majority ot people who come in
here do so because they want to buy.
Of course, some are only looking.”

Regardless of what happens, he
says, I ahwavs analyze myselt per-
sonally it I do not make the sale.”
To help him in this respect, Mr.
Mcl.cod uses tape recorders in his
sales room. When he fails to make
a sale, he runs oft the tape and list-
ens to it carcfully. “[ pick my sales
pitch apart and see where 1 went
wrong,” he admits. He does not
rest on his own evaluation either.
He also plays the tape for his wite,
who has been an active working
partner.

Examples of common sclling
taitures that come to light in these
evaluations: “Perhaps 1 failed to ask
my _customer 0 buv the set.”
“Perhaps | described it to my cus-
tomer, but never tried to close the
sale, he says, or tried to selt serv-
ice but not entertainment.”

Self-criticism has made him show
“more honest concern tor my cus-
tomer’s likes and distikes, rather
than my own. | often find myv-
selt talking too much. Better to
bring the customer into the conver-
sation.”
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As 10 his new store, Mr. McLeod
says, ““The man who had this build-
g was in the tloor covering busi-
ness. He had excellent taste. and |
Just decided to tollow in his foot-
steps: no banners or flags and very
few signs on the walls. [ am selling
television sets. Circus tlags and a
circus atmosphere will not attract
customers.

“We make sure that the customers
feel the merchandise they are buying
will Tast,” he adds. “We give a one-
vear warranty on all new sets and
three months on all parts and labor
tor repair work. And we do not
normally sell used sets. It a used
set does not work. vou lose the cus-

tomer or you lose the money. There -

is no advantage to be gained cither
way.”

As for the future of the retatler in
television, radio and other electronic
merchandise, Mr. MclLeod says it
was never brighter. “There are new
dimensions  in color  television,”
he says. “There are also video tapes
being made for home television as
well as many other electronic pro-
ducts. All of these present a fascin-
ating challenge and a very bright
future to retailers like myself. With
new products coming out, the manu-
facturing industry has taken a bigger
interest than ever before in training
men to service their products.”

Personalized Commercials

Mr. Mcleod believes that his
high rate of sales is due to the fact
that “we handle only one line ot
television sets. When  a customer
walks in here he is already presold.
That’s not only because of the
national advertising that the manu-
tacturer does, but also because of
its liberal policy in the matter of
cooperative advertising.”

In his own advertising program,
he uses all media. He appears on
his own television commerctals and
his voice is used in his radio spots.
“l find that it helps to get that per-
sonalized recognition. he explains.

All his advertising carries  the

OCTOBER 1968

slogan — “Mec Leod’s — the House
That  Service Built.”  He also
stresses: “We o teature  sales, but
specialize in service.”

His tefevision commercials carry
a photograph of what he describes
as “the largest display of home en-
tertainment  merchandise  in the
Southwest.”

“We try for at least a one-minute
commerceial on both TV and radio
every dav,” he savs. “And we very
seldom mention the price of an
ftem.”

There 1s just one time that price
is mentioned and that is every three
months. when there is either a clear-
ance sale or the introduction of new
merchandise. “Or we may do so
when we are carrying Christmas
specials or trying to boost sales
during a slack period.”

“More advertising is being done
now and will be done in the tuture
than ever before by the manufac-
turers,” Mr. Mcl.ecod states. “This
means they are doing a better job
than ¢ver before in tact, an
excellent job in preselling your
customers and mine,” he declares.

“However, to meet this bright
future and profit by it, the retailer
must prepare himselt first with more
information about the products.
Due to the complexity of new items,
the customers who come to you will
have no understanding of the new
products or how they can use them.
So even with the preselling, vou
must know all you can. And you
must also have enough imagination
to be able to see that product in your
customer’s home or oftice.

“This additional krowledge of
the product and its uses will make
the retailer ‘more professional’ in
the eyes of his customers. Just as
technicians  are  becoming  more
accepted as technicians rather than
repairmen, so should dealers build
their own skills and knowledge to
becomie more professional in the
eves of their customers. And that is
when the dealer will make more
sales.”

Service and Training

Mr. Mcl.cod keeps his techni-
cians up-to-date by allowing them to
attend  factory  service  seminars
and work with factory technicians.
Every three months our men attend
a full dav training session which
gives them practical service expe-
FIeNCe On New Cireuits.,

“This,” Mr. Mcl.cod says, “does
two things for our firm. If a cus-
tomer is happyv with our serviee, he
will tell others and of course men-
tion the technician’s name. That
means new service calls and sales
tor new sets. And it the customer
isnt happy, he will call the tech-
nictan here. That alerts us to a prob-
lem immediately and we can act to
adjust the matter successtully.”

“Our crews shift hours, starting
at eight in the morning.” This en-
ables us to give better service with
less commotion because we work
with smaller crews. It also helps us
to cateh late calls (service calls are
taken as late as nine P.M.). Prompt-
ness is also important and we make
sure our men get on a service call
as soon as possible.

“Record Keeping in your service
shop is necessary oo, Mr. Mcl eod
stresses. “We Keep an audit of how
much work a man does cach day,
and he and the sales manager sign
the sales tickets. We reward our
technicians for any sales that they
inspire, to give them more incen-
tive. This will also reduce noise in-
terference during tests.”

louring his  spacious  service
shop. Mr. Mcl.eod points to the
LOOft work bench. *“I built that my-
self,” he boasts, “and 1 have plans to
add partitions and doors so that cach
technician will have his own private
workshop.™

He also plans to paint the work-
shop a light green (proven to be
casiest of all colors on the eyes)
and 1o add air conditioning. “I want
io make this a model workshop so
that my men can work at their best
in the most pleasant of surround-
ings.” he concludes. »
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The days of the friendly
neighborhood TV-
radio shop are still

with us. Evidence is
this small but
successful Midwest
service-dealer

» In south Minneapolis is a small,
neat and impressive shop called
Jim's TV, so named since carly 1956
when Llovd James first bought it.
He purchased the business just be-
tore graduating from Northwestern
Electronics Institute (NEI) in Min-
neapolis which he had been attend-
ing for two vear.

His initial investment of $4000
included the inventory, an old truck
and a rented 20 by 4Oft. store. This
S00sqft arca was divided between
sales and service — “neither of
which was very good then,” Llovd
James reflects.

“When | first took over the busi-
ness, my wite and 1 did all of the
work.” He smiles as he survevs the
shop, remembering what it used to
be. “Reconstructing  the  service,
sales. inventory and shop needs kept
us both pretty busy, and by that first
summer | needed another full-time
technician. Fortunately, 1 hired a
good one.”

Later that vear Jim added two
part-time  technicians  who  were
students  at  Northwestern.  This
turned out to be a continuing prac-
tice, as Jim’s TV has helped many
student technicians gain  valuable

cxperience
vears.

It was also during 1956 that color
TV made its debut in the Minneapo-
lis arca and Jim’s TV was one of the
first to provide sales and service on
these sets. His gross income in 1967
was almost $130,000.

during the past 12

Neighborhood Sales

“Our intent is to do a neighbor-
hood business,” Mr. James told
ET/D. “and that's what we do.
About 75 percent of our business is
within a 10-city-block radius; the
rest of the trade is walk-in. We are
fortunate in being located on a main
street in an active, friendly commun-
ity, primarily populated with rela-
tively high-income famitices.

“*Most of our sales come from
customers whom we have served.
Our potlicy has always been to guar-
antee abor and service on anything
we sell. This guarantee holds for the
period of the factory warranty, and
i’s figured into the selling price —
but not so as to make money on
service during the warranty. We are
in business to make a profit, and
we back up our sales business by
giving competent service.”

Neighborhood TV Business

Part of Jim’s TV display area shows carpeted and uncluttered use of space.
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Our ET/D reporter asked “Jim”
about competition in this large city
with its many discount and depart
ment stores. “We sell our merchan-
dise at a reasonable profit,” he
adds assumingly. “The only time we
discount an item is when it is out
dated or has been on the books (oo
long. We can’t, and don’t try to com-
pete price-wise with the large de-
partment stores. We all know that
they can buy at a better price be-
cause they buy in larger quantity
but we do offer expert service, and
that’s something we can sell.

In 1966 lim's

remodeling. We wanted a better
service shop area because our prim-
ary aim is service. We wanted a
shop where people could see what
was being done, and we also wanted
a better display area. Now we have
both, including small separate rooms
for Hi Fi and color TV demonstra-
tions.”

[n addition to having a pleasing
carpeted display room which aftords
the customer a pleasant and unclut-
tered shopping atmosphere, Mr.
James has also installed unique
shades of tinted plastic in his display

'V bought its
building. “We spent halt of 1966

windows. The shades cover the en-
tire front and side window areas and
can be quickly raised and lowered
to reduce glare from the sun. "This
helps reduce the outside light to a
proper level when a customer is
looking at a color set and also pre-
vents any possible fading of cabinet
woods which are close to the win-
dows and exposed to the sun,” the
owner explains.

“What about trade-ins and demo’s
in vour sales policy?” ET/D asks.
“No demos.” Jim smiles. “We used
1o, but we don’t find it necessary
anymore. For example, when a cus-
tomer comes in to buy a color set,
we explain the principles of color
reception. We tell him how it oper-
ates and we have a viewing room
where he can relax and watch color
programs. We explain the controls
and what they are tor. These days
almost everyone has seen color TV
programing either at a friends house
or in a store — it’s no big novelty
any longer. But it is important that
the customer realize that the differ-
ence between good and bad color
reception is primarily a matter of
knowing what adjustments to make

and how to make them.”

= N

Dave Bednarz, one of Jim's competent technicians, shows
an interested local shopper one of the new color TVs.
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Prints Own Advertising

Advertising tor Jim's TV is in
some ways typical of many TV
businesses. The tirm uses media
and programs coordinated with the
TV-radio manufacturers under a
co-op plan. This includes local news-
papers and spots on a local FM
radio station.

But 1loyd James goes a step or
two turther. “We make a neighbor-
hood mailing twice a year which has
been most effective. We have our
own printing machine and make up
our ewn mail advertising. We would
like to do more of it it we had time
because it has been a great help in
building our business. We also send
a service discount card to new peo-
ple m the area which gives them a
price break on their first service
call and introduces us.

Installed-Price Service Policy
“We are proud of our service his-
tory,” “Jim” smiles. “and we (ry
to keep our customers happy. When
a customer comes in with a portable
TV or a radio, we attempt 1o service
it namediately it we see that it may
be something simple like a tube.
It helps us, and the customers are

Jim takes notes from a customer on a service call
which will be schedulec for prompt action.
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7z

Jim cheerfully explains
the features of a
table radio to an

old friend and customer.

Dave Bednarz works

on a B/W TV using

modern test

instruments and techniques.

Jim and Dave team

up to make some final
adjustments on a

color TV before delivery.
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happy. We don’t do it free; we have
a minimum shop fee of $2.50 on a
quick tube  replacement. but  the
customers are happy with that.”

Our ET/D reporter had a chance
o view Jim’s service first-hand. A
woman with two young children
hurried into the shop carrying a
portable TV She told him that one
of the children had accidentally
knocked the set from iUs stand for

the second time and she was anxious
to have it repaired before her hubby
noticed it was gone.

Understanding  the  situation,
“Jim” mmmediately dug o the
sct long enough to assure the cus-
tomer that he would have it back to
the house and operating betore the
afternoon was over (a4 very human
incident which could happen in any
community and one which Lloyd
James handled expertly).

“We have two tull-time techni-
cians and one part-time now.” Jim
adds. “We also have two vans which
are fully equipped for serviee calls
and delivery. We don’t keep time
charts on our men. We use a tlat
rate charge on labor and an installed
price system. The flat rate service
charges presentlv look like this:
home calls are $9.50 for color and
$6.95 for B/ W re-installation and
delivery 1s $7.50 tor color and $5
for B/W. Our bench minimums are
$15 on B/W and $30 on color.
Tuner work is extra. We also set a
minimum ot $2.50 for a tube re-
placement, $7.50 for transistor
radios, $12.50 on record changers
and $15 for tape recorders.

“There are several reasons why
we use the installed price system.
Primarily, it helps us to make up for
price differences in the amount of
time necessary to do various repair
jobs. The price of the part is in-
cluded. 1t also establishes guide-
lines for the technicians on house
calls if they have to give an estimate
on a major repair. Along this line.
we have found it better to estimate
high and present the customer with
a lower-than-estimated  bill rather
than the other wayv around — he’s
happier that way. And he has to be
a happy customer. We don't gear
our business 10 one service call. we
want cach customer to stav with us.

“Our rates are out of date now.”
Mr. James admits, so we are going
1o have to raise them a litde. We
won’t raise home calls 0o much.
but the bench rates have to be realis-
tic because that’s one arca where
time can slip through the fingers.
Service business made up at least
one-third of our gross in 1967 and it
will come very close to halt of our
gross this year. m
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AP'S TEST LAB REPORT

TEST INSTRUMENTS

This color generator in kit form may solve your needs
for an inexpensive start in color test instruments

-
e Grmpnapa
A A

Interior view showing circuit boards
and rear panel controls.

>
L AN EPN FRY I

Interior view showing rear
and front panel controls.
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s [he Knight Color/Pattern Gen-
erator, Model KG-685, was recently
assembled in our ET/D lab from a
kit which included all the necessary
parts us well as solder and a tuning
tool.

The unit is all solid-state and
features two printed circuit boards
with clearly marked parts locations
and assembly instructions showing
layout diagrams of cach board with
the component placement printed in
bold letters tor each stage of assem-
bly. Consequently, mounting circuit
board components was a breeze.

One teature we especially apprec-
tated about the kit was that all the
connecting wires were precut and
stripped.

The  nstructions  were  quite
tharough. The only problem we
had was in 1dentification of the cap-
acitors. The capacitor types varied
and a brief descriptive identification
would be helpful. Unless the tech-
nician 1s  tamiliar with  the new
miniature  capacitors,  he  might
have trouble distinguishing between
mylar and polystrene.

The finished unit was relatively
casy to align following the manu-
facturer’s instructions. However, we
tound that to stabilize the generator
patterns on the TV sets we con-
nected 1t to, it was necessary to
make minor readjustments ot the
various  controls, especiatly  the
channel coil and vertical intensity.

The vertical intensity pot. located
at the rear of the unit, is somewhat
unhandy and would be more con-
venient on the front panel. But the
unit provides all the necessary pat-
terns and is priced at less than $90

It comes in an attractive cabinet
with a hinged rear door providing
access 1o the adjustments and stor-
age space tor cables. A handy pol-
ished metal mirror is also included
and attaches to the bottom of the
cabinet when not in use.

The color generator provides
seven  crystal-controlled  patterns,
15 tunable to channels 3, 4 or 5,
and comes with an RF output cable,
gun interrupter leads and a service
light. m
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AM Radio 700

A cylindrical portable radio. the
“Flint”, is introduced. The radio is
8in. high and 3'&in. in diameter with
2% in. speaker mounted in the top of
the 1O-transistor AM unit. The bot-

tom half of the unit serves as a tuning
dial with a viewing window for station
sclection eliminating the need for a
conventional dial. A decorative trim
band around the center operates as an
on-oft switch and volume control. A
built-in compartment on the bottom
of the radio has a mirror and space to
store makeup. keyvs or change. The
radio also has an carphone for per-
sonal listening and comes with an
adjustable carrying strap. Sears.

Mixer Preamplifier 701

A solid-state  microphone mixer
preamplifier is announced. The mod-
el 44-485 is an all-silicon transis-
tor, tour-channel mixer-preamplifier.
The unit increases the versatility of
a sound system by providing four
additional inputs from a high or low
impedance microphone, tuner. crystal
phonograph or tape recorder. The unit
may be used for sterco, such as tape
recording, and up to three units may
be paralleled to provide a total of 12
inputs. each with its own volume con-
trol.
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It is said that the unit plugs into any
standard  public  address  amplitier,
booster amplifier or tape recorder
employing a single connection. The
unit will also drive a guitar amplifier
through a simple attenuator network
and operates from a nominal 117v,
50-60Hz ac power source with a power
drain of 1.2w. A minor circuit mod-
ification makes it possible to power
the unit from 22V2v  battery for
emergency dc operation. The fre-
quency response 1s 50 to 20.000Hz.
measures Sin. d x 2Y2in. h x 9in. w
and weighs 3.5[b. Claricon.

Chord Organ 702

An electric chord organ with a
threc-octave range is introduced. The
unit is the company’s second portable
electric chord organ. It has 37 color-
coded and numbered melody keys
with 12 major and minor chord keys.
The organ features include: var-
table volume control for soft. medium,
and loud play; separate on/off
switch; and a pilot light that illumin-
ates when the organ is turned on. The

organ comes in a lightweight polystyv-
rene cabinet with a desert sand color
and plugs into any standard ac outlet.
The dimensions are 28Y%2in. wide.
tOV2 in. high and 1 lin. deep. Suggested
retail price is $34.95. General Electric.

Modular Amplifier 703

A line of modular amplifiers is in-
troduced called the MOD series. It
consists of 20. 45. 90 and 200w
solid-state amplitiers. each furnished
with one high-impedance microphone
preamp. Six more preamp modules
may be added to satisty the input re-
quirements of nearly any installation.
The modules are said to be simple to
mstall in the field and require no
special tools or wiring. Flexibility is
offered in the line through the “stack
ing” principle.

DEALER SHOWCASE

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

Special control modules such as
“priority  paging” or the “limiter”
module may be placed in any channel
s0 as to mute or limit the gain of all
inputs to the left of its position. In this
way it is possible to control from one
to all seven other inputs. All four
units have tully automatic output cir-
cuit protection with indicator light:

e e e o e wam

S o o mia e e o g
8

) w

4. 8.and t6Qoutputs. balanced with a
25 and 70v line. All units are available
in package or rack mount listed at the
following prices: MOD-20 $262.50;
MOD-45, $312.50; MOD-90. $375;
MOD-200. $475. Bell.

FM Stereo Receiver 704

A 50w FM stereo receiver is intro-
duced. The model 341 incorporates
silver-plated  tield etfect transistor
front end circuitry resulting in
reportedly virtual elimination of all
cross modulation and drift, and pro-
viding  greater  usable  sensitivity
Field effect transistor circuitry is also
used in the tone control circuitry 1o
produce a wider range of control. Ad-
vanced circuitry employees integrated
circuits, both in the IF strip for im-
proved capture ratio and selectivity.
and in the preamplifier section tor
higher gain and lower distortion.

In addition the unit uses glass cpoay
printed circuit boards and solderless
connectors  thus  eliminating  the

1L 598 B
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Back by popular demand-Another 1968 Krylon Giveaway

ik

1)) AR ({11
( &)
Win a can of
Krylon 1302.

Simply fill in the coupon below.

If you become our luckv winner, we
have a pretty good idea what prize you'll
choose. But we figure it this way: If you
win $100C on us, chances are you'll spend
$1.95 on us —for Krylon®

(Thatway, you'll beatwo-timewinner.)

And while we've got you thinking about
Krylon, think about our whole line of
sprays. They're standard equipment for

all TV/Racio installation and repair work.

$100.

Entry rules:

1. No purchase necessary.
Print your name and address
on entry coupon and mail to:
Krylon Contest— Dept. 300
St. Clair Associates,

485 Madison Ave.,

New York, N.Y. 10022

2. Entries must be
postmarked no later than
November 30, 1968.

3. Winner will be selected
in random drawing by

St. Clair Associates,

whose decision will be final
4. 1968 Krylon Giveaway
is open to anyone in the U.S.
except in Wisconsin and
where prohibited or restricted
by law. Employees (and their
families) of Borden Inc, its
affiliates and advertising
agencies, or St. Clair
Associates are not eligible.

TSI

oy

NS

e

K-ylon Contest —Dept. 300
S1. Clair Associates

435 Madison Avenue

N2w York, New York 10022

If | win, I'd prefer:

[1 The Krylon  [] The Cash
Mame
Street
City
Zip

yion can (s

lumber on the bottom of my

I'don’'t use Krylon. O
BoRrDEN
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... for more details circle 111 on postcard
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MODEL 850
ELECTRONIC VOLT-OHMMETER

FACTS MAKE FEATURES:
1 Long 7" easy-to-read scale.

2 .5 D.C. volt range for transistor circuits.

HIGH STABILITY. Meter connected
in cathode circuit of 12AU7Z.

High Input Impedance (11 MEGOHMS) and wide Frequency
Ranges give this extremely versatile Electronic Volt-Ohmmeter
considerable advantage in the measurement of DC voltages,
AC RMS and Peak-to-Peak voltages. It measures directly the
Peak-to-Peak values of high-frequency complex wave forms
and RMS values of sine waves on separate scales.

ADDED PROTECTION. Meter is shorted out in OFF posi-
tion for greater damping, meter safety during transit, electri-
cally protected against accidental overload. ZERO CENTER
mark for FM discriminator alignment, plus other galvanometer
measurements.

New pencil thin test probe used for all functions: DC, AC,
and ohms. No need to change cables. Beautifully styled case
for professional appearance and functional utility, 7%” x
676" x 3%".

Carrying handle can be used as a tester stand to place the
tester at 25° angle for ease in reading.

Frequencies to 250 MC may be measured with auxiliary Diode Probe,
$9.00 extra. DC voltages to 50 KV may be measured with auxiliary High
Voltage Probe. $25.20 extra.

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIQ

DON'T FORGET TO ASK 'EM "WHAT ELSE NEEDS FIXING?*
for more details circle 152 on postcard
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possibility of malfunction because ot a bad solder connec-
tion or vibration. The silver-plated FET tuner section of
the receiver achieves 2.5 u v sensitivity with 80db of cross
modulation rejection claimed by the manutacturer. The
stereo multiplex section features solid-state time-switching
multiplex circuitry. separation of 30db and the capture ratio
of 2.5db. Amplitier output is direct coupled using silicon
transistors for optimum reliability and sound quality.
Additional features of the receiver include; balance control;
three pairs of external sterco inputs for magnetic cartridge.
tape monitoring and extra input; chassis-mounted stereo
threshold control: loudness/volume compensation switch:
mono/sterco  switch: and center tuning meter. Price
$259.95. Scott.

Hi-Fi Speaker 705

Introduced 1s a decorator-designed. water type Hi-Fi

speaker system that is said to match the tonal quality of
the  bulky  box w7 T
5 1 2 R

spcakers. The AlRW bl {l
11

“Twin-XX Twen-
ty” Hi-Fi speaker »
system  incorpo-

rates two of the g
recently introduc- Q
ed Poly-Planer ¥
plastic ~ speakers M
ina single unit
about as thick as
a picture frame.
Encased in a sini-
ulated oiled wal-
nut  frame  with
solid walnut base
and a cane grill
(plastic fabric), the “two speakers in one™ can be shelf.
floor or wall-mounted hung or hinged. A set of brass hing-
es is provided for the latter type of wall mounting.

Power capability is 40w (peak) with a frequency range
of 40-20.000Hz and an input impedance of 8 Q. The unit
has a figure-cight sound dispersion pattern and its dual
four-way panel-type design is said to have an eftective
radiating surtace of 216sq in. The two-in-one unit reported-
ly delivers the performance equivalent of two woofers. tour
mid-range speakers and (wo wide dispersion tweeters com-
plete with dual cross-over networks. The over-all measure-
ments are 16Y2 in. by 25V2 in.; weight is 5V2 |b. Magistran.

Power adapter 706

A regulated ac adapter tor 12/ 14v mobile transceivers
for use with nearly all Sw CB and low-power amateur and
business radio service vehicular communications equipment
has been developed. The new universal power supply is
said 1o be the first ac adapter ever designed to provide in-
stant d¢ power for almost all transistorized in-car shortwave
radio transceivers. With the model 790 Power Pedestal. the
universal ac to de adapter is said to require no special con-
nectors. mounting straps. terminal lugs or alignment pins.
The transceiver is placed atop the Power Pedestal
and turned on. Electrical connections are made to two
binding posts, clearly marked for polarity. at the rear of
the power supply chassis. The power supply employs two
magnetically impregnated rubber mounting strips to
hold the transceiver in place. A transistor capacitor/mult-
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We've rectified
high-voltage rectifiers.

How it used to be.

Take a look at our new “‘Posted filament™ design.

There’s no delicately suspended heater-cathode
system. There’s no need to heat up a metal sleeve
and then an oxide coating.

It takes less than a second for the 3CU3 to start
rectifying full swing.

In case of a break, there’s no way for the 3CU3’s
filament to fall against the anode, creating a short
and knocking out other components in the circuit.

The 3CU3’s filament is always perfectly centered.
It emits electrons uniformly in every direction. From
a much larger surface than in the old design. There’s
no suspension post in the way to create an “electron
shadow” that cuts down the plate current.

The uniform electric field around the rigid support
reduces high voltage stresses. Arcing and its result-
ing troubles are eliminated.

The 3CU3 is interchangeable with 3A3 and 3A3A

OCTOBER 1968

|

Our new 3C3

high voltage rectifiers. And it’s made
exclusively by Sylvania.

The 3CU3 is just one of a new
“posted filament” family which in-
cludes the new 3BL2 and 3BM2.
They’re designed for use in new color
TV sets. These tubes are especially
good for transistorized TV where
their fast warm-up fits in with the
‘““instant on’’ feature of solid state
circuitry.

The new construction has higher
reliability and longer life and should
give you fewer and less troublesome
callbacks.

SYLVANIA

GENERAL TELEPHONE & ELECTRONICS

From the outside
you can hardly
tell it’s changed.
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New! IRC
STRIPTROL

A real time and money saver. Striptrol
is a fast, convenient way to do shop
replacement of side-by-side strip con-
trols in leading color and black and
white sets. Big selection of IRC/CTS
adjustors, elements, and housings. No
need to wait for original parts. Parts
are easy to assemble. Low cost, too.

JUST 3 PARTS...

e

s ) '“

ASSEMBLE
QUICKLY...

et

5 .'\'?%_.."!'_
Mg I/ |

2 LOW-COST STOCKS

Your IRC Distributor offers two ver-

satile stocks. Both include a sturdy,
12-drawer steel cabinet, dividers, la-
bels, Striptrol assembly instruction,
and replacement data.

STRIPTROL

Now at leading IRC Distributors

DIVISION OF TRW INC.
401 N. Broad St., Phila., Pa. 19108

... for more details circle 124 on postcard
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iplier configuration increases circuit
filtering capacity automatically as the
load is varied. The power supply is

T,

said to exhibit 5§ percent output regu-
lation with only 0.05 percent ripple
(low current ripple: 0.4mv at 100ma:
high current: 4mvac ripple at la). Qut
put voltage is 13.5vdc nominal. The
universal supply is solid-state through-
out. featuring dual rectifier diodes,
2NS44 transistor capacitor / multiplier
and a ZA-14 zener diode voltage
regulator. The unit weighs 4 Ib. and
measures 6in. wide by 8in. long by
3in. high. Price $29.95. Amphenol.

Auto Protector 707

A protective device 1s claimed to
greatly reduce car or truck thefts.
Even it thief has a key. he can't get
away with car. The auto protector per-
mits the thiet to start the car then

Y
0 TAEEE Tvo\-
W, STAONS D

stops engine cold, usually within a
minute. Manufacturer says the de-
vice can be installed in minutes on any
American or foreign car with a 6 or
12v 1gnition system. It wires into the
ignition circuit and permits owner to
operate car normally or to protect i
against thett by simply changing the
position of a small knob. Retail price
under $5. Buss.

Portable Color TV 708

Introduced is the model WM226-
HWD. a 10in. (viewable diagonal)
Porta Color receiver. which comes in
a high-impact polystyrene cabinet
with woodgrain finish and die-cast
fold-down handle. In addition to the
all-channel tuning system, UHF and
VHF antennas and 3in. front mount-
ed speaker. it comes with earphone
jack and ecarphone. A redesign of the

NOW-—a single instrument for
the Professional TV Service-
man, MATV Systems Engineer,
and Antenna Installation Expert

Jerrold AIM-718
Signal Strength Meter

First signal strength meter designed

with the diverse technical tasks of to-

day’s TV Professional in mind.

e All solid-state

e Separate VHF and UHF tuners and
channel dials

e Compact, lightweight design

e Long-life battery operation

e Audio output jack, crystal earphone
provided

e Two built-in attenuators (20 dB on
UHF; 20 or 40 dB VHF)

e Safety switch turns off power when
cover is closed

Loaded with profit-making uses

Since it weighs only 4 |lb. 6 oz., the

AIM-718 can be used at the bench or

taken right up on the roof to:

e Measure incoming TV signal strength—
channel by channel

e Orient antennas for best reception

e Troubleshoot MATV and CCTV
systems

e Measure loss in downlead and distribu-
tion lines

e Determine noise figure, S/N ratios of
TV amps and preamps

e Make power and voltage gain checks

e Check output level of signal generators

e Signal trace TV preamps, amplifiers,
and tuners

You'll satisfy more customers
when you use an AIM-718. And satis-
fied customers will let the word get
around about you. So do the job the
professional way . . . the business-build-
ing way . .. the profitable way. With the
Jerrold AIM-718 Signal Strength Meter.
Price: less than $200.

For further information on the AIM-
718, write: Jerrold Electronics Cor-
poration, Distributor Sales Division,
P.O. Box A, Philadelphia, Pa. 19105.

Focusing on one thing...
better reception

JERROLD

™

a GENERAL INSTRUMENT company
.. for more details circle 126 on postcard
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Know why RCA's
color chassis
are so easyto
service?

- 0

Because se\)ice
men like you helped
us design them.

First we got their advice, then we designed the whole assembly for easy servicing.
For example, the chassis give you easy access. You don’t have to pull out the chassis
to get at the high-line voltage connection. Circuits and components on the circuit
board are clearly marked so you can easily service them. The tuner assemblies are
simplified for your convenience. And, we set up more test points. They’re the kind of
chassis we think you’d design yourself. Fact is, all our chassis designs are reviewed
by a representative group of servicemen. And we appreciate their advice. We think

you will, too—every time you service sets by RCA. “c"

OCTOBER 1968
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1EW minjature
plecironic pliers

HOLD, BEND, CUT
ALL FINE WIRES
WITH EASE

o T —

CHAIN NOSE AND
DIAGONAL CLOSE
CUTTING PLIERS

SPECIAL TIP
CUTTING PLIERS

-
—
RADID AND TV PLIERS

Idea for electronic, radio/TV, elec-
trica service and assembly. Forged
alloy steel construction. Precision
machined. All have polished heads
and shoulders. Comfortable ‘“‘Cushion
Grip’ handles and coil spring openers
speed work, reduce hand fatigue.
Minizture round and flat nose pliers
also available.

A Complele ine of regular
plgrs and snips, 0o

K

==
P
~ll -

Includes long nose pliers with and
withouf cutters; diagonal, needle
nose, chain nose, side cutting, and
other pliers; electronic snips. Variety
of sizes. All available with “‘Cushion
Grip” handles. Professional quality.

XCELITE, INC., 14 Bank St., Orchard Park, N.Y. 14127
In Canada contact Charles W. Pointon, Ltd.

for more details circle 155 on postcard
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original [0in., in-line tube is said to }
produce crisper highlights in the TV
cture. to mmprove the contrast and

pi

- et o

to provide finer picture detail with a
substantial increase in the number of
color dots on the face of the picture
tube. New rare earth phosphors also
add to the vividness of color produced.

T

his new chassis witl employ the 11-

WP22 CRT with in-line gun features.
In the 10in. (viewable diagonal) cate-
gory are three new models that weigh
only 24 Ib. General Electric.

R

R

F Coil Rack 709
A distributor rack promotion for
F coils is introduced. Coils can be

displayed out front in an easy-to-select.
eusy-to-buy manner designed to mini-
mize demands on the counterman’s

|

F ' ; " '

time. The rack presents 80 types of
coils packaged individually in clear

Vi

coil are
hooks.

nyl envelopes. Two or three of cach
suspended  from  pegboard
Abbreviated  specifications.

part number and price on cach enve-
lope permit casy selection by experi-

menters

and technicians. Complete

specifications are contained in cach
packet. Miller.

take any standard

color bar generator

... such as Lectrotech
B v6-B, uRCAéWR-eedf :tc.
add the Lectrotech V-5
vectorscope indicator

and you get
visual
display

for the only way to accurately service
color TV! Only a Vectorscope:

® Checks and aligns bandpass-amplified cir-
cuits. Eliminate weak and smeared color
with proper alignment.

® Checks and aligns demodulators to any
angle . . . 90°, 105°, 115° . . . accurately
and quickly. No guesswork. Only with a
Vectorscope can these odd angles be deter-
mined for those hard-to-get skin tones.

e Pinpoints troubles to a specific color
circuit. Each stage in a TV set contributes
a definite characteristic to the vector pat-
tern. An improper vector pattern localizes
the trouble to the particular circuit affecting
either vector amplitude, angle or shape.
Color Vectorscope/Indicator . . . A keyed
rainbow color signal produces 10 color bars
with each bar spaced 30 electrical degrees
apart. If the bars are not properly spaced,
the reproduced colors are not true and the
fault is in the color receiver circuits. The
VS . . . accurately measures color demodu-
lation to check R-Y, B-Y and all 10 color
bars for color phase angles and amplitude
checks color amplifier gain . adjusts
color sync circuits . properly centers
range of hue control. Size 73” W. x 41"
H. x 7%"” D. Weight 5 Ibs. With leads and
copy of Wayne lemon's Book ‘‘Color TV
Servicing with a Vectorscope.
Net Price 79.50

For full details, see your distributor
or write

LECTROTECH, INC.

Dept. ET-10, 1221 West Devon Ave,
Chicago, Illinois 60626

for more details circle 131 on postcard
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Customers wear out the Yellow Pages
getting to New Haven Appliance
@ ."_.. _ . _ -
ﬂ —
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“We average ten to fifteen calls a day and the majority are from Yellow Pages,” says Edward

P. Jesanis, president, New Haven Appliance Servicenter, Hamden, Connecticut. “We get an awful Iot of college
people that move into town, and Yellow Pages is about the only place

they could find us. On the other hand, if old customers have lost that
slip with our name on it, then Yellow Pages is the next best place to look. | NEW HAVEN APPLIAN';}/E
We zlso get calls from manufacturers in the area—their purchasing
| i ! 7 - FACTORY AUTHORIZED SERVICE ON MDST BRANDS
agents. flnd us in the Yellow Pages. It's also a good back up.to Other B o TRy, TG oo « o ZBE-4EE
n | (Across trom Hamden High School - Neut to A 3 P)
advertising we might run. People who see the nfewspaper ad still can’go e i A B -
to Yellow Pages for our number when sometning breaks down. We've s DS BB
come to the conclusion that Yellow Pages is our best bet to reach the nER Voo e
greatest number of people, and to keep our name in front of them at A SN .3
all times.” o Ui o am s
BOAINION MIRROMATIC
DOrMEYER MOTOROLA Trow
ELLCTRULUX NORELCO TOATTIAS TER
[ 200 o TRICHATOR
FARBER PET. uing
Fa5C0 PESTO UNTERSAL
FRESH.0-MaTIC PROCTOR WARTG
GENERAL FLODRCRAFT RAM WEST BN
WESTINGHOLSE
REPAIRING
m‘;‘;l“ :l(('llt POWER MOTORS :&'!::.SLE o
BLENDERS FLOOR Pﬂ.l?‘(l& POWR DRILLS
T s ot s
TOFFEE MAXERS LAMPS AP,
Advertise for action... 5t R S e

TOASTMASIER

MON_ to FRE. 8:30 AM.-5:30 .M. w SAT. 9 AM. %o 1:30 DM

Today's customers wear out the Yellow Pages instead of
themselves. This ad*, under ELECTRIC APPLIANCES~SMALL
_REPAIRING, leads them to New Haven Appllance. Call
your Yellow Pages man to plan your grogram. Find him
in the Yeliow Pages under ADVERTISING — DIRECTORY &
GUIDE *shown reduced
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WINEGARD DEAL

Because Winegard delivers better

N like the great
Super Colortron
line of 16 models
including the two new
$100.00 wedge antennas

like the new Color-Ceptor
coaxial indoor antennas
for super color

Shown: the SC-2000
for VHF and FM
$100 list

Just a few Super Colortron features:

e Written guarantee of satisfaction

o 7 patents and patents pending

e Exclusive built-in cartridge housing
Exclusive impedance correlators
Super compact, easy to install
Genuine Winegard gold anodized
Exclusive ellipsoidal boom
Hi-impact wrap-around insulators o

Exclusive FM control elements f‘/ = — ¢ CR-200
¢ And much, much more d' \

WINEGARD COMPANY « 3000 KIRKWOOD ST. « BURLINGTON, IOWA 52601

6 VHF-UHF-FM
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ERS PROFIT MORE

products and better sales help!

like 8 ads in
Life and Look during
a 3 month period...
with a total of

123,000,000 readers

like a steady
stream of new
merchandising aids

W tnzoe |
o d l\ ;

CoLoR

LIGHTED SIGNS

AD MATS

© Copyright 1968

Winegard

ANTENNA SYSTEMS

.. for more details circle 154 on postcard
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'.‘ COLORFAX

ADMIRAL

Color TV Chassis G11/G13/H12/K15
—Loss of Blue or Red

For correction of this problem,
check tor failure of phase coils 1.506
and L507, 73B55-26 (replacemtnt tor
73B55-12). Failure of spark gaps in
the CRT lcads is a possible cause for
failure of these coils.

Two types of spark gaps have been
used. Late production uses a “Gap
Cap”; carly production uses a twin-
lead gap. Some of these carly spark
gaps have been found with the insula-
tion protruding past the ends of the
wires. The ends of the wires must be
exposed in order for the gap to oper-
ate. Trim the twin-lead insulation un-
til the ends of the wires extend very
slightly beyond the insulation. The
exposed ends must not be moved
from their original spacing.

Replacement  of  either L3506 or
[.507 without checking the spark gaps
may result in repeat tailures.

SYLVANIA

Color TV Chassis D12/D13 — *X" and
“Z" Demodulators Circuit Description
To demodulate the c¢hroma side-
bands of the Sylvania D12 and DI3
chassis, transistorized “X” and “Z"
demodulators  provide synchronous
detection of these signals. The 3.58-

voltage is applied to the emitter of
these stages. This voltage is several
times the chroma input amplitude of
the 3.58MHz pulses in the collector
circuits of the demodulators.  The
phase of the 3.58MHz applied to the
“Z" demodulator is shifted approxi-
mately 90deg by coil L60S and ca-
pacitor C650. The actual shift is sc-
lected tor best color presentation.
When chroma signals are applied to
the base of the demodulators, the
phase and amphitude of the chroma
will influence the average amplitude
of collector pulses in cach demodula-
tor. These pulses go in a less positive
direction. nominally to about one-
halt the B+ voltage (40v). If the in-
coming chroma is in-phase with refer-
ence pulscs. the collector will drop to
less than Y2 B+ value. It they are out
of phase, collector pulses will not be
able to fall as low as Y2 B+ value. If
chroma signals are 90deg out-of-phase.
part of the collector pulse will be be-
low Y2 B+ value and part will be
above 2 B+ value. The result is an
average of zero change in collector
pulses. The collector pulses are aver-
aged by a low pass filter before appli-
cation to the R-Y and B-Y amplitiers.
These networks are C651 and 1604
in the “X” demodulator, and C639
and L608 of the *Y” demodulator.
After the collector pulse smoothing is
complete, only color video remains
and it is applied to the ditterence

MHz reference  oscillator  injection amplifiers through C652 and C660.
+340V
R690
L604
Q608 56K "
“x" DEMOD 2w szou TO GRID OF
———— e —F+ Rvamp
65!
T 33pF r7ol G652
RGBB = 3.9K ol
5°/O
CHROMA IF
INPUT
L600
T600| 56UH
RE36 L1608
5600 b20uH TO GRID OF
> e-vamp
B 660
0l
3.58MHz b +20V
OuTPUT
T606
88
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Color TV Chassis KC/KD —
Service Hints
You may have a tew complaints of
raster shading in the KC or KD chas-
sis. This shading usually appears dur-
ing periods of no video modulation
(camera changes. cte). The right halt
of the raster appears substantially
darker than the left half, with a
gradual shading trom the center to-
ward the right hand side.
This raster shading mav or may not
be accompanied by retrace “snake.” In

R223
co12
. 0068 NZK

€104
Rel2 CRI02

470K 620 RIS3
47K
o1
YELLOW LUG 8
¥IRE RED

WIRE

GRAY
WIRE

cither case the following cure will be
found very effective. (Refer to the
schematic illustration.)

I. Change diode CRI102 to an
ETS7X40 type. Move anode
(ground) end of diode to + side
(no code lug) of C132 clectro-
lytic capacitor.

2. Disconnect end of RI1353 (47K)
going to junction of CI36 and
C138. Now connect the open end
of R153 to lug 8 of J101.

To correct complaints of vertical
retrace  lines, install the following
changes:

I. Change R612 from 47K to 470K
(Y2w). Disconnect wire going
from circuit board terminal VB
(or C612) to R1S4 at R154 end.

2. Reconnect wire to cathode side

of CR102.

R154 is now excess and may be re-
moved.

Care should be taken to insulate
splices and prevent any lead dress
shorts.

MOTOROLA

Color Chassis TS921 — Color Killer
Adjustment on Chassis Coded ‘B-00
and Later’

The color demodulator and color
Killer circuits in the TS92 1 B-00 chassis
have been redesigned to provide a
more positive color Killer action and
increase de coupling of the video.

The color Killer adjustment proce-
dure remains the same with one ex-
ception; if the color killer control must
be adjusted, take note of the B/ W
background sctting. Large excursions
of the color Killer control can aftect

ELECTRONIC TECHNICIAN/DEALER



A giraffe can stick his neck out. But we
know better. There are some things we
just can’t ship by Greyhound Package
Express. But, chances are, whatever
you’ve got in mind will fit very nicely.*
Try GPX. We're a whiz at getting your
shipment where you want it, in a hurry
...usually the very next morning. Your

It’s there in hours and costs you less

shipment is loaded aboard a regular
Greyhound bus traveling on fast, fre-
quent passenger schedules. Your ship-
ment goes wherever Greyhound goes.
And Greyhound goes almost every-
where in the U.S.A. and Canada, too.
Ship anytime, 24 hours a day, 7 days
a week, weekends and holidays. You'll

Buses
For Example: Daily:  RunningTime: 101Ibs. 30 1bs. 50 Ibs.*
Mo e 9 3hrs45min. 185 235 295
MO 4  GhrsO0min 190 240  3.00
AL 17 1 heS5min. 130 170 220
PITISBURGH 13 2his.20min. 195 245 315

Rates subject to change. * Other low rates up to 100 Ibs. Lot

shipments, too.

i

We don’t carry everything!

-~

find GPX saves you money and time.
Take your choice of C.0.D., Collect,
Prepaid or open a GPX Charge Ac-
count. For complete information about
service, rates, scheduies and routes, call
Greyhound or write: Greyhound Pack-
age Express, Dept. 53-1, 10 South River-
side Plaza, Chicago, 11l. 60606.

*If we can’t carry it, call Greyhound Van Lines, the nationwide moving service of diversified Greyhound Corporation.

OCTOBER 1968
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39]1) COLORFAX

B/W tracking. It the background set-
ting must be recadjusted, make the
color killer adjustment first, then pro-
ceed with the tracking adjustment.

Color TV Chassis TS918 —
Service Tips
Symptom: No video. Brightness re-
mains on for 10 10 15 minutes, then
fades out. Horizontal output tube
(6JS6) runs red hot when brightness is

lost. Cause: Check volltage on cath-
odes of CRT. If low (approximaiels
230v is normal) or no voltage, resist-
ance of L113 is cither high or coil is
open. Short across L113. See if bright-
ness returns. Solution: Replace 1.113

ki-$ 1 0995 -
Wired—$] 5995

Model 1901—
Solid State,
Battery Operated

COLOR GENERATOR

Gun Killers.
$8495 (Available in AC operated model-$9995)

66 You might think so when you see
Mercury’s unbelievable values. You get
all the equipment you need for fast,
accurate, profitable Color TV servicing
at low, low prices. We tell it like it is. 99

Model 3000—5" High Sensitivity 5 Mc OSCILLOSCOPE-VECTORSCOPE

Precision engineered to fill all your requirements for waveform
observation—Color and B/W. Top quality construction and cir-
cuitry make model 3000 ideal for TV technicians, electronic
experimenters, development engineers as well as for applica-
tions in Technical Schools and Industry. Includes Vectorscope
calibrations on the calibrated Graticule, permitting vectorscope
analysis through access to the deflection plates at rear of unit.
XY A significant analysis tool in Color TV servicing. VERTICAL

AMPLIFIER: Sensitivity—10 Mv RMS/Cm + Frequency Response
—10 Hz to 5 Mc =3 Db ¢ Rise Time—0.08 Microsecond. HOR!-
ZONTAL AMPLIFIER: Frequency Response—5 Hz to 500 KHz +3
Db « Sweep Range—5 Hz to 500 KHz, continuously adjustable.

Offers every essential
feature needed to in-
stall. and service Color
TV. Pre-tested rock
solid pattern stability
under extremes of
heat and cofd. Exclu-
sive: Line Width and
Dot Size Adjustment
* Crystal Controlled

Model 4000—FIELD
EFFECT VOLT-OHM.
MILLIAMMETER—

6" METER
High impedance, Solid
State unit assures instant
operation and permanent
operating stability. Com-
bines advantages of stand-
|\ ard VIVM and FET cir.
{ | cuitry. DC current ranges

( 5 ( I/ up to 1 Amp. Operates on
R g
—

both AC and Battery.
$6995

ALL MERCURY TEST EQUIPMENT GUARANTEED FOH ONE FULL YEAR!
UPDATED TUBE TEST DATA AVAILABLE ON ALL UNITS.

: 7 MERCURY ELECTRONICS CORPORATIbN
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and check receiver for normal opera-
tion. It set runs too long with L113
open, 1t may be necessary to replace
the horizontal output tube (6JS6) also.
If the chassis is coded TS918 ~“A08™
or calier, we suggest that you add a di-
ode in the plate circuit of the hori-
zomal oscillator to aid in starting the
horizontal oscillator. Kit 1P63147A4]
is available from vour Motorola dis-
tributor. It contains complete instruc-
tions and necessary parts.

Color TV Chassis TS915/TS919—
Service Tips

Symptom: Circuit  breaker pops
when set is turned on. Cause: E4J
diode in (255v source) power suppl
shorted. Solution: Replace E4J and
check other diodes in power supply:
replace if required.

Symptom: Circuit breaker pops in
seven 1o ten seconds after turned on.
Cause: Defective Q6F or Q7F on hor-
izontal panel. To check, remove F
panel. Set should remain on. Solu-
tion: If after removing F panel set re-
mains on, replace F panel.

Symptom: Circuit  breaker pops
when F panel removed. Cause: QIR
horizontal regutator defective.  Re-
move QI R. reset circuit breaker: if sel
remains on, QIR is shorted. Selwtion:
When set remains on after removal
of QIR, replace QIR (horizontal reg-
ulator). ' QIR is open. little or no
high voltage will be developed.

MAGNAVOX

TV Chassis T927 — Christmas
Tree Effect

There have been reports of hori-
zontal oscillator instability resulting

N a  symptom sometimes called
REMOVE
[RESISTOR
CHANGE T
TO 8.2K~ | i =7
i
R L,
rsovii 'S?é’m:_:t.) —
80| oy et [ 2 CHANGE
il (31 4T
B FA
:i:f‘:— S
Ly gy hd i
[ L2303 X
- N\

N\
CHANGE TO 91K

“Christmas tree effect.” A production
change has been made in the T927
chassis to eliminate this tendency. In
this change R59 is deleted. R38 is
changed from 6.8K to 8.2K. RS57
from 82K to 91K and R62 from 1.2K
to 1K.

ELECTRONIC TECHNICIAN/DEALER
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Join the rotor revolution...

with the fast-selling new Jerrold

DYNAOROTOR.

Orders are rolling in for the new Jerrold
DYNA-ROTOR—fast. We're not sur-
prised, for here ... atlast. . .isa profit-
making rotor you can rave about:

e Combines all solid-state circuitry with
unique dynamic spline drive

e Fully automatic rotor moves quickly—and
precisely—to the point where it is aimed by
the control unit—never loses synchroniza-
tion, never drifts

e High torque drives through ice, snow, and
high winds

e Rotates 360° in less than 40 seconds—
fastest rotor available

e Kitten-quiet solid-state control unit. No
clacking. No whirring. No relays, switches,
solenoids, or escapements

JERROLD

™

a GENERAL INSTRUMENT company

e No lubrication required—operates reliably
at —20°F

e Lightweight, easy-to-install rotor weighs
only 5 pounds

e Consumes less than 1/10th the power of
other rotors

e Decorator-designed control unit

e Streamlined aluminum rotor case—in-
line design

What more could you ask? Ask for the
special deals now available for Jerrold
CYNA-ROTOR. See your Jerrold Dis-
tributor today or write Jerrold Elec-
tronics Corporation, Distributor Sales
Division, P.0. Box A, Philadelphia,
Pa. 19105.

Focusing on one thing ... befter reception

.. for more details circle 127 on postcard
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If you’re
looking for trouble,
you’ll find it fast
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Deluxe Color Commander, Model 865—
You get three color patterns. An exclusive
single-bar, exclusive three-bar and familiar
ten-bar gated rainbow. Plus six line and
dot patterns. $189.95

CRT Commander, Model 857—Exclusive
second anode test, built-in voltmeter,
adjustable and metered filament voltage.
Test sockets include new 11SP22 and
7GR bases (7 pin miniature). $99.95

Transistor Commander, Model 830—Fast,
easy to use GOOD/BAD test. In-circuit
beta tests. Exclusive built-in voltmeter.
$79.95

Color Commander, Model 860—All solid
state color bar generator, designed to cut
TV receiver alignment time by as much as
409%,. Nine test patterns, including three
not normally found in low-price gener-
ators. $132.95

With Amphenol’s complete line of test equipment. Eight
compact, easy-to-operate units, and they're all time-
savers. Test any TV, radio or stereo set fast. You can find
trouble, fix it, then get out—make more calls per day. See
your Amphenol distributor. Or write us direct. Amphenol
Distributor Division, The Bunker-Ramo Corporation, De- ™

Signal Commander, Model 840-C—Plug-in
frequency modules to cover entire TV
spectrum. Meter accurately reads direct
db or uv. $149.95 plus modules

Millivolt Commander, Model 870—Only
voltmeter in its price class to offer .1V DC
and .01V AC full scale sensitivity, 10.6
meg ohm input, 29 DC 3% AC accuracy.
$99.95

Stereo Commander, Model 880 — Com-
plete testing laboratory for audio FM and
multiplex at a fraction of the cost of the
seven individual instruments it replaces.
$329.95

S et -

CRT Commander, Model 8£5—Fast, ac-
curatz, tests more than 2,00) CRT types.
Built4n voltmeter. Powerful rejuvenation.
$79.95

AMPHENOL

THE BUNKER-RAMO CORPORATION

partment ET7-108, 2875 S. 25th, Broadview, lil. 60153.

for more details circle 105 on postcard
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Let his fingers do the walking . . .

through the white pages

Every Clarostat Uni-Tite Distributor has the almost-magic
Clarostat Replacement guide. From it you or he can put

together in seconds every TV and Radio Control in popular

demand just by knowing the model number of the set. the
chassis number and the component function or the
manufacturer's part number,

And that goes for every single manufacturer and every
control in popular demand.
Know what that means?

No more foot-tapping-waits while the search goes on
in musty bins.

A quick reference to be sure you're right.
And Clarostat-quality controls.
So send your feet over to your Clarostat Distributor . . .

and let his fingers do the walking . . . in the Clarostat
Replacement Guide.

CLARCSIAT

Dover, N.H. 03820, Dept. 110.

for more details circle 114 on postcard
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Color TV Chassis CT910 —
Lack of Video Gain

Video gain can be improved. if de-
sired. by substitution of a 10KRS
tube for V9, the 10JY8 video ampli-
fier tube. It may then be necessary to
readjust the red. blue and green screen
controls to a higher level in order to
achieve a better brightness and con-
trast ratio. The t0JY8 tubes removed
are not subject to warranty replace-
ment o credit. TOKR8 tubes are
available from Olympic.

Color TV Chassis CT911 — No Sound

Check speaker wires. The end
connector of the wirc may not make
proper contact with the speaker’s lug;
when reconnecting the wire, make
sure the wire conneclor meets the
speaker’s lug.

On this model. in order 10 disable
the horizontal sweep. lift the anode
connector from the 31JS6A horizontal
output tube. Do not lift the ground
connection from pin 2 of the 31JS6A
horizontal output tube to disable the
oscillator. or to measure cathode cur-
rent. This is a lead with a ground lug
tied 1o the mounting screw of the fo-
cus control located on top of the high
voltage cage: do not turn the set on
with this lead removed as this would
result in damage to the tube and con-
vergence board

MOVING?

Be sure to let us
know your new ad-
dress at least 6 weeks
inadvance. And
please enclose a com-
plete address label
from one of your re-
cent issues.

ELECTRONIC
TECHNICIAN / DEALER
Ojibway Bldg.
Duluth, Minn. 55802
727-8511
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...demand for JOHNSON’S
NEW 23 channel base station
running far ahead

of expectations!

$19950 521495

(without mike) (with mike)

One of the hottest selling transceivers to ever hit the CB market, the new Johnson
Messenger 223 was designed by the same engineering team that developed the
famous Messengers “I” and “Two”. With the same rugged circuitry and even
greater “talk power” capability, the tube-type, 23 channel “223” has at least 15 dB
more audio gain than the “I”’ and “Two”.

Ten tubes, eight diodes and six transistors form a rugged base sfation transceiver
that can’t be beat for reliable day-in, day-out performance. FCC Type Accepted
and DOT Approved, the *223” has a built-in “‘S”” meter /power meter and is ready
to go on all 23 channels.

If you remember how much life the “I"” and “Two” added to your CB sales,
check out the “223” .. it looks even better!

In fact, with demand running far ahead of forecasts, it would be a good idea to
order TODAY to keep your customers happy!

E.F.JOHNSON COMPANY | %%

8379 Tenth Ave. S.W., Waseca, Minnesota 56093
Providing nearly a half-century of communications leadership

N J
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G0 nNew PRODUCTS

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

Two-Way Radio 710

Announced is a low cost two-way
mobile radio for business. industrial,
public safety and governmental sys-
tems. Featuring a fully solid-state re-
ceiver and power supplv. the Model

592 Trans-Flectcom  draws  less
than 1/10a on standby. Designed for
usc in arcas of high density frequency
usage and congestion. the guaranteed
receiver performance for spurious and
mmage rejection 18 said 1o be — 85db;
and inter-modulation is — 65db »
E.1.A. SINAD. Audio output is Sw.
which overrides bhackground noise.
Transmitter power is 25w minimum.
Optional tone-call squelch keeps the
speaker muted until called by a radio
in the user’s own system. Other op-
tional items include front or trunk
mount, and dual frequency operation.
Comco.

Marker/Sweep Generator 711

A new generator will display as
many as six markers at a time. claim-
ing 1o make the old. time-consuming
variable  marker  sysiem  obsolete.
Markers are provided for color band-
pass alignment; picture and  sound
carrier frequencies for channels 4 and
10: FM tuner. FM IF and discrimi-
nator atignment: and TV sound IF ad-
justments. [t also features built-in
modulation for trap adjustment and
cheching and adjusting FN tuners.
A variable voltage supply is also

THITHIHTT
b o= :6.;'. a’G
led —_&_.8
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provided for use as a source of positive
or negative hias.

The sweep generator portion has 3
lincar sweep ranges covering the sweep
necessary for TV tuned circuits in
sound IF. color bandpass. video IF
circuits and for proper over-all RF
IF responsc. Other features reportedly
include a trace reversing switch, a
blanking switch and a phase control
so the markers will appear as in the set
manufacturer’s alignment instructions
regardless of the scope used. Price
$135. Heath.

Tube Caddy 712

Announced s a Super 600 tube
cuddy with heavy 16 gauge steel run-
ners to protect the bottom. botiom
edges and bottom corners of the caddy
from damage. This not only protects
the most vulnerable part of the caddy,
but also makes 1t casy 1o slide around
without fear of damaging floors or

carpeting. the firm claims. Special
construction allows the upper foldout
sections and covers 1o rest on the
tloor when open giving instant access
1o ull compartments. The case. finished
in a grev vinyl. has over 3300 cu in.
in volume to hold countless tubes.
tools. soldering guns. meters and ac-
cessories. Argos.

TV Antenna 713

A scries of 300 Q roottop TV an-
tennas that can be readily converted
for use with 75Q Coloraxial down-
leads i1s introduced. The antennas in
the new VIP series can be converted
by a snap-on transtormer that is avail-
able separatelyv. Employing the fea-
tures of the Paralog Plus Series. from
which the series was developed. the
VHE-FM antennas are said to feature
higher front-to-back ratios and sharper
directivity 1o suppress ghosts and pro-
duce clearer pictures. Flat response of

: ¥7 > S
;7"@\:73 ’ e >
37 %//

a \

4%

A
<
<

=+ Ldb per channel results in optimum
color fidelity. A bi-modal director
system produces extra gain. Mechani-
cal features of the antenna series in-
clude a twist-resistant square boom,
high-strength — insulators,  vibration-
proot point-contact clement locks and
coating tor superior resistance o
corrosion. The impedance-matching
transformer. designed for use with the
Paralog 300 Plus can be snapped over
the boom of the antenna where it can
be pushed into contact with two 3000
terminals. The antenna serics comes in
secven models (VIP-301 through 307),
for metropolitan to deep fringe arcas,
with list prices ranging from $16.95 10
$79.95. Jerrold.

AM/FM/FM/MPX Receiver 714

Introduced is a solid-state 150w
AM-FM-FNI MPX receiver. model
RA999. The receiver includes a wal-
nut finish wood cabinet (2 IC’s plus
FET). tront panel tape recorder jucks.
dual tuning meters tor “center of
channel” tuning, FM stereo indicator
light, front pancl headphone jack.
fhp-tab  switches  with illuminated
slide rule dial. main  and remote
speaker terminals and inputs tor tape
recorder heads.

It also has a tuning range of 88-108-
MHz EFM/535-1605KkHz AM. Sensi-
tvity: t.5uv tor 30db quicting. Sterco
scparation: more than 30db. Power
output: 150w THF. (75w per channel).
Frequeney  response:  30-20.000Hz
+3db. Tone compensation:  Bass.

SOHz = 12db; treble, TOKHz =+ 10db.
compensation:

Loudncss + 13db

ELECTRONIC TECHNICIAN/DEALER
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¥0 New SK Devices

implify Servi
Deflect

More than a dozen solid-state TV sets—RCA and others—can use
these two new RCA SK-Series transistors—specifically designed for
replacement use in deflection circuits.

The RCA SK3034 is for replacement use in horizontal driver and in
vertical-deflection-output circuits; the SK3035 is for replacement
use in horizontal-deflection-output circuits.

Both units are germanium p-n-p devices in hermetically-sealed
TO-3 packages, and are for use in domestic and imported TV sets
with anode voltages to 18 KV and with picture tubes having deflec-
tion angles up to 114

Add both to your stock of RCA “Top-Of-The-Line" SK-Series re-
placement transistors. See your RCA Distributor today about your
supply of RCA SK-Series replacements . .. 33 individual units that
can replace approximately 11,800 solid-state devices.

RCA Electronic Components, Harrison, N.J. 07C29

OCTOBER 1968
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Now available ...a comprehensive and accurate
source of solid-state replacement information
It's RCA's Solid-State "Top-of-the-Line’’ Re
placement Guide, SPG-202F. Cross-referencing
RCA SK-Series Transistors, Silicon Rectifiers,
and Integrated Circuits, the Guide provides re
placements for nearly 12,000 solid-state devices

including U.S.industry standard EIA types, for-
eign types, and types identified only by device
manufacturers’ or equipment manufacturers’
parts numbers. SPG-202F is available through
your RCA Distributor. Ask him about it. Today

=Ask your participaling RCA Distributor for details.

IR
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measure
fm subcarriers
am frequencies

with International's model 1120
SECONDARY FREQUENCY STANDARD

m All Transistor Circuits ®m Solid State Integrated Dividers
Using any general coverage communications receiver the International
Model 1120 provides the necessary standard signals for measuring
frequencics. Easily calibrated against WWV to provide an accuracy
of 1 x 10% for measuring the frequency of harmonics of FM sub-
carrier frequencies. The Model 1120 is designed for field or bench

use with its own self contained rechargeable battery and charger.

Long term stability of =10 cycles over range 40°F to 100°F.,
Short term stability of better than 1 x 107 can be obtained. Zero
adjustment for oscillator on front panel. All transistor circuits pro-
vide outputs at 1 MHz, 100 KHz and 10 KHz. Level of

signal can be set with gain control. complete

$175

Order direct from International Crystal Mtg. Co.

Keeping You On Frequency Is Our Business.

INTERNATIONAL

O %

CRYSTAL MFG. CcO, INC.
10 NO. LEE ® OKLA. CITY, OKLA. 73102

. for more details circle 123 on postcard
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(@ S0Hz, +4db @ 10kHz. Hum
and noise: — 53db (mag. phono). Out-
put mmpedance: 4. 8 and 16 . Tran-
sistors: 25 plus 14 diodes, | FET and
2 1C’s. Size: 18 7/16in. w x 14Vain.
d x S3in. h 110-120vac. 50/60Hz.
Price $250. Olson.

Telephone Amplifier 715

A transistorized amplitying device
that attaches 10 any ordinary tele-
phone piece with a snug-fitting band
and 1s small enough to be carried in

.

¢
-2

pocket or purse is introduced. The
“Astro-Com™ telephone amplifier No.
A1003 features an adjustable volume
control and is said 10 be capable of
amplifying any normal speaking voice
up to five times. It is especially suited
10 overcome high noise areas in home,
office and factory and is also consider-
ed a practical answer to public phone
booth distractions. The amplifier is
complete with 4 transistors and is
batterv powered. Saxton.

Monitor Receivers 716

A line of low cost table model moni-
tor receivers has been introduced. De-
signed 1o keep people informed no
matter where thev are, the CRX-103,
104 and 105 monitors are ideal tor
the fireman on call. policeman. the
private pilot who wants to cheek flight
conditions, emergency  civil  defense
worker. businessman or radio enthu-
siast. Model CRX-103 tunes the entire
low-band range from 27 to SOMHz,
while model CRX-104 is a portable
aviation communications center cover-
ing 108 to 135MHz.

The CRX-105 tunes from 144-
174MHz, which is commonly referred
1o as the high band. The new table
models are all solid state with features

ELECTRONIC TECHNICIAN/DEALER
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No other van
offers any of these
better ideas...

even at extra cost!

So many better van ideas! And not for
love or money can you get them in any
van but a Ford Econoline!

o vg

Only Ford gives you Twin-l-Beam riding
smoothness. The unique front suspension
made famous in Ford pickups. Two solid
I-Beam axles for strength and coil springs
for eosy ride—the most rugged inde-
pendent suspension yet!

Only Ford gives you
an outside service
center. Just lift the
chest-high hood for
easiest possible
checking of oil,water,
battery, windshield

OCTOBER 1968

washer water, voltage regulator, and
more. Everything is easy to reach.
f , Only Ford gives you
L. e increased floor
| space—23% more.
| Engine'sbeen moved
| <E3B || forward —out of the
loadspace. You get
I 23% more clear un-
| 1 obstructed floor
= area than in any
other van. Over 872 ft. clear load length
in Ford vans; SuperVans offer over 10 ft,
Only Ford gives you driver *walk-thry"
to the rear. Convenient clsle to ccrgo
area from driver's
seat. No need to
step outside to reach
load compartment.
Engine cover is an
insulation sandwich
to seal out noise,
heat; top is flat with

FORD

raised edges for use as package tray.
Only Ford gives you payloads as big as
3540 pounds. Higher capacity axles and
heavier construction in three new series
let you carry more weight—600 Ib. more
payload than any other van. And still
more better ideas! Long wheelbases and
wide track {over 52 feet) result in turn-
pike stability even on windy days ..
power goes up to a 302-cu. in. V-8. ..
self-latching doors! Get the full story at
your Ford Dealer's!

for more details circle 118 on postcard

99



ALLiep New 1969 Caratoc
& Buvine GuIDE

FREE!

ALLIED

ONICS
Eg—f&,gﬁomwes

. meOuR PaE 401
. caTaLOS 200
Oun a8TH VEAR

LLIE D“-m-lll'i o

o s ot

For top savings, shop by mail from
the world's most famous catalog of
electronic equipment, featuring
hundreds of new and exclusive items
and special Allied values.

536 pages—including a complete
Electronic and Hobby Kits Catalog
—picturing, describing, and pricing
thousands of items. The most com-
plete inventory ever assembled of
Hi-Fi, Radios, Tape Recorders, CB,
Electronic Equipment, Parts and
Tools...allatmoney-savinglowprices.

NO MONEY DOWN—24 MONTHS TO PAY!

BIG SAVINGS ON THE BEST
IN ELECTRONICS FOR EVERYONE

* Stereo Hi-Fi * Amateur Equipment
» Electronic & Hobby Kits + Intercoms & PA
* Tape Recorders & Tape « Automotive Electronics

* CB 2-way Radios * Test Instruments

* Walkie-Talkies « TV Antennas & Tubes
* FM-AM & AM Radios * Power Tools, Hardware
* Shortwave Receivers * Tubes, Transistors

* Portable TV = Parts, Batteries, Books

* Phonographs

e
WRITE FOR YOUR COPY TODAY! | s
74

I ALLIED RADIO, Dept. I

I P.O. Box 4398, Chicago, Ill. 60680 I
Send me your free catalog for 1969
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found on amateur. citizens’ two-way.
military and industrial  communica-
tions cquipment and are said to have

cool. stable operation. noise-climinat-
ing squelch control. class “B™ push-
pull amplifiers. ete. Their  wnable
superheterodvne circuits receive both
AM and FM with high sensitivity and
extended runge. Hallicratier.

Power Supply 717

Introduced is a wide range. low
current. compact  bench-type  power
supply  for laboratory experimental
work. The EAL series power supply
s avatlable 10 four ratings trom 0
to 50vde with currents from 230ma
to la. It is said this series features .01 %

regulation. .05%  stability. less than
Smv RMS ripple and current Himiting
short circuit protection. The power
supply is compact. 303in. wide x 4ls
in. high x 6l2in. deep. with a switch-
able  volt/ammeter. concentric valt-
age adjust controls. ac power switch,
and pilot light on the front panel. Price
$99. Trygon.

Solid-State VOM 718

A portable instrument with the in-
put impedance of VTV and the con
veniences of a batterv-powered VOM
is introduced. A field effect transistor
is said 1o handle Large overloads with-
out damage. The taut band meter
movement is said to be varistor pro-
tected  from  even  200.000%  over-
toads. One transistor radio tvpe 9Yv
battery provides over 300 hours of

Dyna-
flgx*

the only practical probe
for testing
transistors in circuits.

Throw away your alligator clips!
Dyna-flex. the world's first and
only 3-point probe, makes instant
test connections to transistors in
printed boards. Easy to use. the
Dyna-flex probes are spring
mounted on ball joints. Allow you
to adjust to any spacing 1/32" to
8", using only one hand. Dyna
flex eliminates costly unsoldering
can be used to make temporary
component substitutions on printed
wirng boards. Each point is color
coded for fast, easy idenufication.
Dyna-flex—another engineering
breakthrough from B&K.

Model FP-3, $12.95 user net

K

B&K Division of Dynascan Corporation
801 W. Belle e Avenue Chicago, Illinois 60613
Where Electronic Innovation Is A Way Of Life

for more details circle 109 on postcard
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Matched Line Drop

M-526

Hi-Q Single Carrier
Trap, 5C ¢B
Attenuation
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Single 300 Ohm out-
put Wall Outlet Plate
- VHF

NV

1 variable Attenuator

0 to B2 dB in 1 dB
Steps

Transistorized Field
Strength Meter VHF

tilustrations represent a cross section of over 200 MATV items

Serd for FINCO'S FREE 45-page

USE FINCO MATV ANTENNA SYSTEMS FOR NOTELS « MOTELS - SCHOOLS
HOSPITALS + STORES « OFFICE BUILDINGS - APARTMENTS « HOMES

of THE woRt
;)"

THE FINNEY COMPANY

FINCO is the maker of the world famous Color Spectvur;\MAmennas

sack weave [ @

OCTOBER 1968

fllustrated MATV catalogus
and layout information forms.
THE FINNEY COMPANY

34 W. Interstate Street » Dept.110
Bedford, Ohio 44146
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MID-STATE TUNER SERVICE

Satisfied with second best? Mid-State offers abso-
lute satisfaction and 24-hour service a necessity.

Major

U§V9HF glLOOR

COMBO'S — $17.50

Parts,
charged at Net Price

Tubes,

Transistors

Mid-State is as close as your nearest
post-office or United Parcel Service
outlet. All units tracked and aligned to
factory spec’s, with crystal controlled
equipment. Ninety day warranty. Muti-
lated or damaged tuners may take
slightly longer if major parts are not
in stock. Send complete with model
and serial numbers and all damaged
parts.

Put your confidence in Mid-State to
take care of your tuner problems. “Re-
member” there is only one “Mid-State
Tuner Service.”

MID-STATE
TUNER SERVICE

Mid-State Tuner Service T-8

Distributors-Wholesalers
Write for Price Sheet

1504 So. College, Box 1141
Bloomington, Ind. 47401
Tel: (812) 336-6003

for more details circle 134 on postcard

THE BEST ANTENNA INSTALLATIONS START WITH . . .

QUALITY
MOUNTING ACCESSORIES

THE MOST COMPLETE LINE IN THE INDUSTRY

*V
e

2 ft. 5 ft.
27 ft. | 71, ft°
o 3 ft 10 ft.
(ii ‘Exclusive swing-lock feature

permits mast to be placed in
sockets from side of tower
*\

HEAVY-DUTY ,/ TUBULAR / TRI-POD

ROOF TOWERS

&

Pre-assembled, individually boxed,
opens like an umbrella.

Gold baked enamel or Hot-Dip gal-
vanized 1Ya” OD steel tubing.
Exclusive adjustable slide permits
tower feet to fasten directly to non-
standard spaced rafters, on peaked
or flat roofs.

For masts up to 1%2” OD.

Roof sealing pitch patches, all hard-
ware, 2” lag screws supplied

SEND FOR CATALOG SHEET

/%

AT SOUTH RIVER QUALITY IS OUR MOST IMPORTANT PRODUCT
SOLD THROUGH DISTRIBUTORS
SOUTH RIVER METAL PRODUCTS CO.,INC. /SOUTH RIVER,N. J. 08882
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operation. A built-in - battery  check
and “power on” indicator are also
provided.

The instrument measures voltage in
eight ranges from 0-0.3v up to 0-
1.000v for both dc and ac inputs. In-

put mmpedance is | IM on dc and ac
mput impedance is 1OM. Accurac
for both ac and d¢ measurements is
said 10 be *+=3% of full scale with d¢

current ranges of 0-0.1. t. 10. 100
and  L.OOONa.  Resistance is  mea-

sured in seven ranges [rom RX1 up to
RXIM. Accuracy of resistance mea-
surements 18 rated at ®=3° of arc. The
7in scale 1s designed for fast accurate
readouts. The price complete with
test leads. isolating probe and oper-
ator's manual is $100. Simpson.

Speaker System 719

A baffle bookshelt speaker system
in hand-rubbed walnut is announced.
Featuring a low [requency speaker
and a high frequency die-cast alumi
num compression driven exponential
horn. the 892A Madera is said to

ELECTRONIC TECHNICIAN/DEALER



have a frequency range of 45Hz 10
I8kHz. an impedance of 8 Q and a
crossover irequency of 2.5kHz. The
system includes high frequency shelv-
g in three steps ot 3db attenuation
above 2kHz and is designed to work
with amplitiers rated up 10 Sw con
tnuous power. according to the man-
utacturer. The unit measures  13in.
high x 11 *3in. deep x 23 *in. wide.
Altee Lansing.

Transistor Analyzer 720

Introduced is & solid-state transistor
analyzer providing a true. small-signal
ac Beta test and continuous instrument
monitoring. The instrument has three
independent power supplies. a large

meter
high

and muakes H
current.  high

4l21n.
cler.

param-
voltage.

ac and dc Beta mcasurements. reads
leakage current in the na region. tests
both small-signal and power transis-
tors. diodes. rectifiers. zener diodes.
SCRs and the latest FET's in the
collector current range of 100ga to
30a. The model 3490-A. Type 2
provides for plotting complete tran:
sistor  characteristic  curves.  takin
single readings. plus sctting up an
type of wransistor test. Continuous
current and voltage controls arce a
built-in feature of the analyzer.

Three separate 44210, meters are
used to read static and dvinamic values:
cmitter or base current, input volts,
collector volts. reach-through voltage
and collector current. The unit report-
edlv also tests de Beta. ac Beta at
1kHz. leakages. Alpha. saturation volt-
age. floating potential. input currents
to 3a and variable tetrode voltages.
A small signal of Sga is applied to the
base of the semiconductor under test
on the 1530 Beta range. On the 600
scale the operator can go down to
1. 25k a using the analvzer. The anal-
yeer's multi-range  ammeter  contin-
uously reads the collector current on
any one of | | overlapping ranges

The instrument is  designed 1o
handle over
collector power with collector voltage
ranges from 0 1o 120v. The collector
control 1s a variable transformer con-
trolling primary energy to the collee-
tor supply. The input control is a vit-

OCTOBER 1968

100de  volt-amperes  of

COMPLETE
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PLATE
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B-Y— VECTORSCOPE .. R-Y

INPUT

RES§ 7O MESEY

CONNECTION

Inpos

NEW OSCILLOSCOPE/VECTORSCOPE

With just the flip of a switch

NOW YOU CAN SERVICE

COLOR BOTH WAYS

Vector Pattern (as recom-
mended by Zenith, etc.)

Conventional “S” Pattern
(as recommended by RCA,
Admiral, ete.)

A truly remarkable service scope; complete for every servicing test recom-
mended by any and all TV manufacturers. For the very first time, here is a
scope sensitive enough tc view the IF tuner output but with adequate high
voltage protection to view the plate of the horizontal output tube directly.
Leave the rear view switches in their normal position and you can use the
PS 148 to service color TV from chroma take off to the tri-color tube follow-
ing the standard RCA “S" pattern approach. Flip the VECTOR switch on the

rear and you have converted to a standard vectorscope . . .

and for only

$20.00 more than the Sencore scope without vectors. Compare these speci-
fications and you will be convinced that the PS 148 is the most complete,

versatile, scope on the market today.

Direct Peak to Peak Voitage Measurements.
directly from the vertical input controls.
accurate.

Wide Band. Vertical amplifier frequency response is flat from 10HZ to 5.2MHZ + 1DB.
PS 148

21959

High Sensitivity. Vertical amplifier sensitivity of .017 volts
RMS per one inch deflection. Ultra sensitive for transistor
servicing and for viewing signals directly off a TV tuner.
Direct and Lo-Cap Probe on one cable for maximum ver-
satility. The Lo-Cap probe can handle high voltage signals
up to 6C00 volts peak to peak

Extended Horizontal Sweep Frequencies. Horizontal sweep
ranges from SHZ all the way to S00 KHZ in five overlapping
steps; allows you to look at higher frequency waveforms.
Sync is so positive you would think it has triggered sweep.
Exclusive Vectorscope Features. Flick one switch at the
rear of the PS 148 and you have an easy to use vectorscope.
This new vector pattern greatly simplifies chroma trouble
shooting and bandpass alignment.

Minimum Circuit Loading on Vectors. Prevents distorted
vector patterns due to lead capacity loading by having
vectorscope connections on rear of PS 148.

Special Vectorgraph Screen. Shows exact degree of chroma
demodulation.

Provisions for intensity modulation and direct connections
to CRT deflection plates on rear for forming lissajous pat-
terns, etc. Just a flick of two switches; no need to discon-
nect leads or make special connections.

e«

Read the peak to peak waveform voltage
Faster and easier than a VTVM and extremely

w SENCORE

NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

426 SOUTH WESTGATE DRIVE, ADDISON. ILLINOIS 60101
for more details circle 145 on postcard
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It costs you

less to repair
a tuner than
to buy a new
one. Right?

Wrong!

Figure it out. Repairing costs about $9.75. New tubes cost around
$3.00. Now add your time and cost for packing and shipping to
say nothing of the money you're out while waiting for it to be
returned. (And who pays for your call back if another part of the
tuner fails.) A brand new SC Super Arbor Preset Tuner with mount-
ing brackets and tubes costs $12.95. And you can pick it up in
whatever time it takes you to get to the distributor—5, 10, 15 min-
utes. You get a new tuner warranty—1 year from date of purchase.
The new tuner costs you less in time and money. Your customer
gets a brand new tuner instead of a used one. Everybody's happy.
Right? Right. Available at your parts distributors.

Factory aligned SC Super-Arbor Preset
Tuners fit like O.E.M.’s because they are
O.E.M.'s. (Preset Height 4.58" max. to top
of tubes—Length 3.61" max.—Width 2.50"
max.). Shafts have extended flats. Simply
cut to proper length. There's a direct UHF
plug-in for fast replacement on 82-Channel
sets, a universal mounting, pre-set memory
fine tuning, outstanding oscillator frequency
stability and 3-position Detent Turret

Switch for positive lock-in tuning.
Customized replacements available
for only $5.00 additional.

- MODEL
| 13 Position Switch | SBR-250 | SBRS-252 IEBR48-2511
Antenna Input 300 ohms balanced to ground. . _

| 41.25 mc sound -

Intermediate

| Frequenc_y - 45.75 mc video

’_RF_A[n_p!jﬁer_Tlibe_] 6HQ5 2HQ5 3HQ5 ]
O elldpoaninen 667 5HB7 5GJ7
Heater 6.3 voILs 600 ma | 450 ma
B_F'_Iqs 125:145 volyc -

NI Standard Components

DIVISION OF STANDARD KOLLSMAN INDUSTRIES, INC.
2085 North Hawthorne Ave. « Melrose Park, llinois 60160
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reous  power potentiomenter  used
for adjusting the secondarv ac voltage
to the input supplv. Each control is
cquipped with large knobs for conven-
tence of adjustment and a tetrode con-
[ trol s provided tor use with double
| base or tetrode transistors. In the op
center section of the analyzer's panel
arce also mounted two transistor testing
sockets. One is tor the in-line tvpes
and the second for types where the
leads are grouped in a circle or square
on the bottom of the transistor.

| A socket for one of the most com-
’ monly used types of power transistors,
i
|

the JEDEC outline TO-3. is built
into a solid copper bar heat sink.
Binding posts are also available in the
heat sink for other transistor tvpes.
Ranges of the analvzer are: Input
current (emitter or base) 0-100-300ua.
0-1-3-10-30ma. 0-.1-.3-1-3a: collector
| current. 0-300ua. 0-1-3-10-30ma. 0-.1-
3-1-3-10-304a. lceo. Ico. lechbo — 0-6-
ma. 0-600ua, 0-60ga. 0-6pa; collector
voltage 0-120v. 0-60v. 0-30v 0-12v
| 0-6v. 0-3v. 0-1.2v: emitter or base
voltage. 0-12v. 0-12v. tetrode — 0-10n
with calibrated control. The analvzer.
complete  with a grav leatheretie
covered case, is 18 13/16in. by 15
| 7/16in by 8in. with removable cover
| and sloping etched aluminum panel.
| Weight 30 Ib. Net price $44 1. Triplett.

Transformer 721

A standard isolation/power trans-
former, designed 1o minimize shock.
is introduced. The P6411 transformer

R

| S — -

reduces shock  hazard by isolating
| cquipment from the power line. It is

rated 117v to 117v at 5va and its
L osmall size (2in. x 3lain. x 7in.)
I makes 1t an excellent component for
[ equipment manutactures. experiment-
| ers and hobbvists. Price is less than
| $6. Stancor.

| Two-way Radio 722
Buili-in circuitry with a three-scale
[ meter to give precise visual indications
[ of the efficiency of operation and
[ modern stvling arc Kev features of a

Citizens Band two-wav radio recently

ELECTRONIC TECHNICIAN/DEALER



You're making money in electronics now.

RCA offers 4 ways to make more.

Study at home. .. set your own pace.
RCA Institutes has an easy approach
to bring you bigger earnings.

COLOR TV During this course you’ll perform

over 50 experiments—and receive all parts and instruc-
tions to build your own color TV.

The cost of the Color TV Kit is included in the tuition—
in both the beginner’s program and the advanced
course in color TV servicing.

Course is based on the latest receiver circuitry and
equipment.

FCC LlCENSE TRA'N'NG Get your

license—or your money back! We're that sure you’ll
succeed with RCA Institutes Home Study Training.
Course is all new—both in content and in the up-to-
date method of study.

Choose the course for the FCC License you want: third,
second or first phone. If you need basic training first,
apply for the complete License Training Program.

WHEN YOU STUDY THROUGH RCA INSTITUTES
HOME TRAINING, YOU CAN PAY FOR LESSONS AS
YOU ORDER THEM, OR TAKE ADVANTAGE OF EASY
MONTHLY PAYMENT PLAN. LICENSED BY NEW YORK
STATE EDUCATION DEPARTMENT. APPROVED FOR
VETERANS. ACCREDITED MEMBER NATIONAL HOME
STUDY COUNCIL.

MAIL THE COUPON NOW FOR COMPLETE INFORMATION

OCTCBER 1968

TRANS'STORS Transistor circuitry is what

the TV repairman must cope with in most receivers to-
day. This course gives you the necessary background.

You'll discover an easy way to an effective understand-
ing of semiconductor technology, including character-
istics of tunnel diodes, rectifiers and other solid state
devices. Transistorized TV Receiver Kits also available.

CATV TRA'NING Technicians are in

short supply in CATV (Community Antenna Television
Systems).

That’s because CATV is expanding, as people seek
better reception and more than local stations.

You'll receive two comprehensive lessons, covering the
practical phases of CATV systems in either the Tele-
vision Servicing or Communications courses.

RCA INSTITUTES, Inc., Dept. ET-08
320 West 31st Street, N.Y., N.Y. 10001

Please rush me FREE illustrated catalog. | understand
that | am under no obligation, and that no salesman
will call.

Name. _ __Age
(please print)
Address_ == = -
City
State___ S { | S

for more details circle 140 on postcard

105



radio is the “Dyna-Boost™  circuit
which amplifies voice signals to the
optimm level for greatest intelligi-
bility regardless of whether the opera-
tor speaks quictly or loudly into the
mtroduced. The SWR (standing wave microphone. Housed in an all-metal
ratio) bridge. a feature tound in rela- case. the radio has a die-cast front
tively few CB radios. is said to permit panel finished in brushed aluminum

@ NEW PRODUCTS

precise  resonating  of  the  antenna and black. Conveniently located tront
system with the  transmitter  output panel controls include an off-on/ vol-
for minimum line losses and maximum ume  control. illuminated  channel
radiated power. A flip of a front panel selector. adjustable  squelch  control.
switch lets vou read power output receiver fine tuning control. “Dyna-
direet from the meter. In the receiving Boost™ off-on. meter function selector.
position. the meter reads S™ level meter calibration control. and a switch

(strength) of the incoming signal.
Another feature of this two-wayv

that converts the
dress amplifier,

radio to public ad-
The microphone and

Now— Compare CRT Color Guns
AUTOMATICALLY !

A
4

G2 SCREEN VOLTAGE

COLOR TRACKING

e ca
i OW GUN #1140
§¥ b

‘\ (3 ( )
o Simplifies Color CRT Tracking Test
o Tests Each Gun in Color or B&W CRT’s Completely

Now, for the first time, you can test CRT color guns for color tracking
automatically; and exactly according to industry standards. No more
time-consuming logging of each color gun reading at every setting
of the G2 control like other testers.

Only the Sencore CRT CHAMPION has three separate G2 screen
grid controls just like the color TV itself. A color tracking scale right
on the meter makes the all-important tracking test easy, fast, and
accurate. This is most important when claiming credit for a defective
color CRT.

The CHAMPION also makes all the standard color and black and white CRT
tests — short, emission, and life tests. Line Adjust control assures exceptional
accuracy. An excluswe three step Automatic Re]uvenatlon Clrcun lets you save
many a faulty black and white tube or
equalize gun currents in color tubes. Plug-in
sockets are provided for fast testing and
easy updating. Rugged vinyi-clad steel case
has spacious lead compartment.

CRT manufacturers, set manufacturers,
distributors, technicians all recommend the
CR143 CRT tester as the only tester that
does a complete job. Why not check with
them before you buy.

Sencore CR143 — CRT CHAMPION ...$99.50
SEN C OR E

(‘#;', NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT
¢ /’ ) 426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101

. for more details circle 146 on postcard
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speaker hwdphom jacks are also on
the front pancl. Completely self-con-
tained, this unit includes a transistor-
1zed dual power supply for 117vac and
12vde —  both  power  cables  are
supplicd. Ten tubes, 13 diodes and 2
transistors are employed 1o provide
double-conversion superheterodyne
reception and 23 channel 1009% modu-
lated transmission. A coiled-cord ce-
ramic microphone with push-to-talk
switch is supplied  with the  unit.
Measuring S'ain. high by 13 7/ 16in.
wide by 8V2in. deep. the radio weighs
T Ib. Price $239.95. B&K.

Tape Recorder 723

Announced is a model F98 recorder
designed tor voice or music recording
in business. education and pleasure.
The instrument  features  all solid-
state clectronics. a high-power ampli-
fier and an  acoustically  matched
speaker for professional  quality  re-
cording. The tape recorder also con-
tains a built-in dynamic remote con-

trol microphone with a separate micro-
phonce input for conference recording.
It records and plays up to an hour and
a half on a single tape cassette.
The record level control is selectable
automatic or manual. Other fea-

tures include VU recording  level
meter. tone control. cassette ¢jector,

digital tape counter. all push-button
operation. monitoring while recording.
battery and house current operation
with automatic battery disconnect on
ac. internal storage  tor two  tape
cassettes. servo  drive motor  with
clectronic speed  control and  Flux-
field heads. The unit mecasures 12in.
wide. 9in. high. 4'2in. deep and
weighs 8 b, Price under $120. Con-
cord.

ELECTRONIC TECHNICIAN/DEALER



NEWS
OF THE INDUSTRY

RCA Announces Compatible
Test Jig Program

A servicing program for RCA parts and accessories’
dealers is announced.

Referred to as the ICTJ Program, the termy actually
stands tor Industry Compatible Test Jig.

Twenty-seven new test adapters tor convergence. deflec-
tion and degaussing make it possible to service other
manutacturers’ most popular chassis produced from 1962
through 1966 (plus some 1967 chassis) with the RCA Color
Test Jigs No. 10J102 and No. 10J103.

The television manutacturers covered under the pro-
gram include: Admiral, Dumont. Emerson. General Elec-
tric. Magnavox. Motorola. Packard Bell. Philco. Sears
Silvertone, Sylvania. Westinghouse and Zenith.

The new adapters are small. casity stored and can be used
with the standard RCA extension cables supplied in previ-
ous programs.

An ICTJ) cross-reference binder will also be supplied
directly to the dealer. This cross reference is in alphabetical
order bv manufacturer, the chassis in alpha-numeric se-
quence and model numbers are also reterenced.

The dealer will receive periodic mailings of updated
cross-reference sheets announcing the addition of new
adapters or the utilization of existing adapters for servicing
chassis subsequently released by other manutacturers

Dealers enrolled in the ICTJ program will continue to re-
ceive these cross-reference sheets. data sheets. etc., on a no
charge basis until June 30. 1969. at which time the dealer
will resubscribe through his local distributor.

Color CRT Sales Increase

While factory sales of color television picture tubes were
off 4.5 percent at 2.4 million units during the first five
months of 1968, important gains were shown during the
last two monthly periods. as reported by the Electronic In-
dustrics Assn.’s Marketing Services Dept.

Sales during May 1968 amounted to 496.270 units rep-
resenting a 19 percent increase over sales of 417.046
units during May a year ago. Similarly. sales during April
1968 were up 15 percent to reach 452,178 units.

It this trend continues, according to E1A. sales of color
TV picture tubes during the full vear 1968 are expected to
casily surpass their 1967 sales level of 6.1 million unuts.

Superscope Inc. Reports
Increase in Net Income

Superscope Inc., exclusive U.S. distributor of Sony tape
recording equipment. reported an increase ot 19 percent

in net income and 36 percent in sales for the first halt of

1968 compared with a like period in 1967. it was announc-
cd by Joseph S. Tushinsky. president of Superscope.

Net income amounted to $895.677 or 43 cents a share
in the first six months ot 1968 compared with $753.587
or 42 cents a share in 1967. These figures are net atter ad-
justments to reflect the [0 percent federal income tax sur-
charge. Per share figures are based on 2.100.000 shares out-
standing on June 30. 1968, and 1.800.000 shares outstand-
ing on June 30. 1967 (as adjusted for a 50 percent stock
dividend declared in March 1968).

Sales tor the six-month period were $13.962.295 vs $10.-
258.076 for the same period last vear.
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Your next
tuner cleaning

job could cost
somehody
15 bucks.

You.

You blow about 15 bucks every time you have a
contact cleaning call back. Isn’t it worth spend-
ing a few extra minutes to save that $15 and
your customer’s good will” Then do the job right
the first time with ContaCare Kit Ill. Unlike
sprays that simply push the ‘‘gunk’ around to
dry and harden, ContaCare does a thorough
cleaning and lubricating job. You just pour the
special liquid cleaner on the lint-free cloth
applicator and wipe away all film, dust and dirt.
Then apply a little of our permanent lubricant
to the contacts. The job's done—right. And you
may have saved yourself $15. ContaCare is
non-flammable, non-conductive, and provides
trouble-free results for both black & white and
color sets. Properly used, ContaCare Kit Il will
provide you with over 100 cleanings. Available
at parts distributors. Price $1.98

HELPFUL TUNER SERVICE
TIPS INSIDE
EACH CARTON!

A valuable booklet
on repair and ser-
vicing written by
one of the world’s
largest tuner
manufacturers is
packed with each
kit.

sle Standard Component

DIVISION OF STANDARD KOLLSMAN INDUSTRIES, INC.
2085 North Hawthorne Ave. s Melrose Park, lllinois 60160

for more details circle 151 on postcard
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Service Information

Schematic diagrams and scrvice in-
formation on specific radio and TV
sets are available at a nominal charge
SUPREME PUBIICATIONS is offering to
send promptly service material on al-
most any television. radio. sterco or
changer. It is able to supply such in-
formation from its own service man-
uals. extensive files going back to the
1930s, from manuals of other publish-
ers {some no longer in business) and
from factory released material. The
usual charge is $1 for radio material.
and $1.50 for TV material covering
a specific set.

Anaconda Electronics Co.
New Name in Communications

A new name has appeared in the
communications industry: Anaconda
Electronics Co.

The company manufactures elec-
tronic equipment tor the CATV indus-
try and markets turnkey cable televi-
sion systems. coaxial cable and sub-
scriber carrier equipment. 1t was
formed in 1965 as Anaconda Astroda-
ta Co., a joint venture of Anaconda

Wire and Cable Co. and Astrodata.
Inc. In August 1967 it became a
wholly owned subsidiary of Anaconda
Wire and Cable Co.

E. J. F. Regan. president of Ana-
conda Electronics Co., announced the
new corporate name and unveiled the
company’s new logotype today. He
noted that the changes were made to
emphasize Anaconda’s growing com-
mitment to the communications indus-
tr

Vikoa Introduces New
CATV 59U Cables

Robert Baum. vice president mar-
keting, announced a new series ol 39U
coaxial cables. A Mylar tape coated
on both sides with aluminum toil with
a braided shield and an all new alum-
inum S9U solid scamless sheath.

These cables are to be used in areas
of high intensity signals and will elim
inate direct off the air pickup of TV
signals

New Electron Gun Developed
For Cathode-Ray Tube

A new electron gun developed for
cathode-ray tubes by a British com:-
pany. is said to be the first to have its
electron beam almost completely col-
limated by an clectrostatic focusing

system before the tinal aperture of the
gun. Advantages include longer life.
uniform brightness of spot and line.
unitorm spot size across the screen
and increased current density

The basic mechanical design is in-
herently rugged. according to the com-
pany. and the “Monocon™ tubes can be
operated under severe vibration. Oper
ating conditions can, to a large extent.
be decided by the customer since the
tubes can be opcrated over a wide
range of screen potentials while the
gun potentials remain far below the
level at which internal sparking and
cold emission occur.

Widely different final anode poten-
tials can be applied, according to ap-
plication. For any potential, bright
ness is greater than that of a conven-
tional tube and peak cathode loading
is said to be lower than that of other
guns thereby increasing life cxpect-
ancy. Energy distribution (and there-
fore brightness) is substantially uni.
form across the spot and across a
scanned line. The beam diameter at
the point of detlection is small so that
deflection distortions are minimized.
The spot size is substantially constant
over the whole tube tace.

Electron acceleration is provided by
a helix on the inside of the tube
which is integral with the electron
optics. Detlection coils can be placed

FIRST WITH

w Digital Integrated Circuits
w 4 Crystal-Controlled Oscillators
% Battery & AC Operation Standard P

KIT $83.50

For details write Dept. KS8C
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The New Pace-Setting CONAR Model 680

COLOR GENERATOR ]
WIRED $114.50

Until now, no commercially available color generator
has offered so many quality features in a single instru-
ment at such a low price. Only the CONAR COLOR
GENERATOR has all these features at any price:
exclusive digital integrated circuits; exclusive 4 crys-
tal-controlled oscillators; exclusive AC or battery
operation standard; completely solid state; color

amplitude control; color phase adjustment; regulated |
power supply; stability control; I'V station sync and
blanking pulses; nine patterns; red, blue and green
gun killers; compact; lightweight; portable.

CONAR instruments

DIVISION OF NATIONAL RADIO INSTITUTE |
3939 Wisconsin Ave., Washington, D.C. 20016

WRITE FOR FREE CONAR CATALOG

Investigate now!

SEA Elostronies Ine.

Manufacturers of the TARGET ANTENNA
Phone 419-693-0528
204 West Florence Street

Discriminate Betwee
_ ]
Desired Signal and

Toledo, Ohio 43605

for more details circie 143 on postcard
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NOW—Color-Coded Schematics for 1500 TV
Sets . . . at an Unbelievable 1.3¢ Per Setl

Yes, now you can speed-repair
1500 popular TV receivers for just
about 1¢ each . . . with the service-
man-proved COLOR-CODED TV COL-
ORGRAMS,

If you've heard about TV Color-
grams, then you know they were a real
bargain at their original total price of
$102.50. Now, at this special price
of only $19.95, they're almost a steal.

What are TV COLORGRAMS?

They're amazing new color-coded
charts that help you isolate TV re-
ceiver difficulties and with less effort
than you ever dreamed possible. Each
COLORGRAM chart is clearly color-
coded to show signal-flow, continuity,
test points, and voltages. The entire
ground conductor is shown in its own
distinctive color. Every component in
the circuit is clearly identified, and
its relationship to other components
made readily recognizable. COLOR-
GRAM charts let you concentrate on
that small portion of the set most
likely to be the cause of the trouble.
There's no time wasted working back
and forth between schematic and set
looking for tests points . . . wading
through superfluous information . . .
identifying components incorrectly.
Wwith COLORGRAMS, everything is
there, before your eyes, and very often
looking just as it does in the set.

What does a TV COLORGRAM
Service-Pak include?

Everything you need to service a
whole series of TV sets!
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Typical COLORGRAMS SERVICE-PAK sold for
$1.95. You get 50 such PAKS . . . plus 148-
page Index . . . for only $19.95!

First of all, the Pak includes COL-
ORGRAM charts for IF, Video, Audio
Vertical and Horizontal (showing sync
and sweep circuits), B+ distribution
and AGC circuits. You use the Video
chart if you have a Video problem,
the Audio chart if you have an Audio
problem, etc.

= = Margs S Gt i
W .. |—RRERES= T
- e R
2 ne — ‘-.$g¢>ﬁ1~
= - = R AR A TR ,"Q:; I
Tl Ls DL EET
S e P ) J 6 LA
v o IO s
b +
pe & i T |
V;ls'_—-h . e - |

Easy to read complete master schematic is
color-keyed tc the colors used in the Color-
gram Charts,

Second, the Pak includes color-
keyed master schematic providing an
overall view of the receiver circuit. It
shows the Tuner, IF, Video, Audio,
Vertical and Horizontal sections, ¢ol-
or-keyed tc the colors used in individ-
ual COLORGRAM charts. It also shows
test points, waveforms, voltage, re-
sistance, capacitance, practical align-
ment data, etc.

CONTENTS

ADMIRAL (25 CHASSIS, 179 MODELS)
EMERSON (24 CHASSIS, 100 MODELS)
G. E. (9 CHASSIS, 332 MODELS)
MAGNAVOX (1 CHASSIS, 27 MODELS)
MOTOROLA (8 CHASSIS, 63 MODELS)
PHILCO (24 CHASSIS, 122 MODELS)
R.C. A. (125 CHASSIS, 539 MODELS)
WSTGHSE. (27 CHASSIS, 183 MODELS)

Third, the Pak includes a Rapid Re-
pair Manual that is an effective guide
to the use of the COLORGRAM Sys-
tem. It contains original manufac-
turer’'s service notes, special instruc-
tions, circuit modifications, parts list,
and parts numbers. Other practical
service data in the Guide are a Pic-
torial Tube and Component Location
Chart, and a Tube Failure Guide.

What do | get for my money?

50 complete Service-Paks . . . each
Pak containing data on approximately
30 TV sets. PLUS, as an added bonus,

Schematic offer postage prepaid.

Name
Company
Address
City

T T NO RISK COUPON — MAIL TODAY TTT T

TAB Books, Blue Ridge Summit, Pa. 17214
| enclose $19.95 for which please send me your complete 50-Package Colorgrams

Please invoice me for $19.95 plus postage.

(Paia orders shipped prepaid. Pa. resident add 6% Sales Tax. OQutside USA 10% taxEtfraA())8
1

we'll include the 148-page MASTER-
INDEX and Cross Reference Replace-
ment Parts Guide which lists all 1500
TV sets you can quickly repair with
TV COLORGRAMS. It describes the
black-and-white receivers of Admiral,
Emerson, General Electric, Magnavox,
Motorola, Philco, RCA, and Westing-
house. These receivers are Cross-
referenced ( by IBM data-processing)
to nine replacement parts manufac-
turers . . . Aerovox, Centralab, Claro-
stat, G. C., Merit, Stancor, Thordar-
san, Triad, and TVD, covering over
25,000 parts listings. This INDEX
gives you the newest, fastest, clear-

L

Each Colorgram chart is color-coded to show
signal flow and continuity—just like a road
map!

est, most practical approach to ob-
taining the correct replacement part
in a hurry,

MONEY-BACK GUARANTEE

So sure are we that the data in
these invaluable Service-Paks will
save you time and money we're offer-
ing them on a guaranteed money-back
basis. Order at our risk for FREE
10-day examination. Put the data in
these schematic-packed guides to
work for you for 10 days. |If they
don’t prove to be worth several times
their cost. return them and we'll re-
fund the full purchase price, or can-
cel the invoice. Simply fill in and
mail the NO-RISK coupon below, to
obtain these time-saving, money-
making manuals.

Same return privileges.

State Zip




RADIO and TV SERVICEMEN

1 00/0 mscouer

on all

STANCOR {

Flybacks and Yokes

Look for your “10

for 10" coupons in the
mail or go to your nearest STANCOR

Distributor Pro Shop. He can tell you how to get your “10 for
10" coupons worth 10% off on STANCOR replacements until
December 31, 1968. He'll answer any of your questions about
STANCOR’S exact replacements . . . he's the Pro!

il
(’/“ ((‘) .
M) 7 Contists Zim ESSEX
& » WIRE CORPORATION
ESSEX CONTROLS DIVISION STANCOR PRODUCTS 3531 W. Addison St. Chicago, IIl. 60618
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Ten More Popular
Color TV Coil Replacements

Function

Cat. No Manufacturer Part No.
6355 Dynamic Convergence Admiral 94C305-6
6058 Chroma Bandpass Emerson 720563 |
6356 Blue Phasing GE ET36X789 |
6059 Burst Phase Hoffman 109-033700 |
6357 Pin Cushion Motorola 24C65127A90
6060 Chroma Take-Off Philco 32-4878-2
6358 Horizontal Linearity RCA 120794 |
6359 Horiz-Osc. & Waveform Silvertone 10-88-5
7150 Sound Take-Ofi Sylvania 50-16206-5 {
6061 3.58 mHz Osc. Wells Gardner 9A2660-001 |

Write for your copy of Cross Reference Bulletin 1068

J.W. MILLER COMPANY

\\’\\ 5917 South Main Street ® Los Angeles, California 90003
SEE YOUR LOCAL DISTRIBUTOR FOR THE FULL LINE OF RF AND JF COILS, CHOKES, FILTERS AND TRANSFORMERS
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helix to introduce a
acceleration for

over the
detlection
sensitivity.

The spot shape on the screen is an
exact image of an aperture of the gun,
and spots of any shape can be pro-
duced. Size remains constant despite
increase of drive voltage, and astigma-
tism and coma — distortions of the
spot shape are minimized. Spot
size can be varied up to Y2in. in dia-
meter by adjustment of the gun poten-
tials without loss of focus or altera-
tion in brightness. The variable spot
size is said to make the gun suitable
for usc in date displays where ditfer-
ing line widths are often required.

post-
increased

Philco-Ford Adds Fifty
Training Reps. To Field Force

Philco-Ford Corp. announced the
addition of 50 technical  training
representatives to its field force in a
new program designed to sharpen the
skills of technicians who service the
companv’s home entertainment pro-
ducts and appliances.

R. Harris Hesketh. general manager
of parts and scrvice. said the new
technical training personnel will be
located at service training centers that
are being established throughout the
Unitgd States.

“In the past. we have asked our dis-
trict service managers and supervisors
to handle service technician training
along with their other duties,” he said.
“The new technical training represen-
tatives will have tull-time responsibil-
ity for training. Philco-Ford has de-
veloped an  entirely new  training
approach to insure the continuous
availability of highly competent serv-
ice technicians.” Mr. Hesketh said.

“This has resulted in the scheduling
of more than 600 scrvice training
meetings in the first five months of
this year — an unprecedented cffort
in U.S. industry,” Mr. Hesketh said.

RCA Introduces First Two-Way
Mobile Radio To Use IC’s

RCA has introduced the Super-
Carfone 500. claimed to be the com-
munications industry’'s first standard
two-way mobile radio to use inte-
grated circuits.

E. ). Hart. manager. commercial
communications systems. said the ad-
vanced circuitry which is employved in
the unit’s receiver provides much high-
cr reliability than was available 1n
carlier designs.

It features a speaker and control

ELECTRONIC TECHNICIAN/DEALER



head combined in one case instead of
two separate elements tor compactness
and case of installation. Cables are
simply plugged into connectors at the
rear of the unit

Mr. Hart noted that in addition to
its integrated circuitry radio employs
solid-state  components  extensively.
Temperature compensated crystal os-
cillators. contained in a plug-in mod-
ule. provide on-frequency operation
over a temperature range ot — 30 10
+ 65C with no heating element

The unit s available with RCA's
“Quiet  Channel,”  a  tone-coded
squelch system that enables the op-
erator to mute unwanted messages on
shared channels and to hear only those
directed to him.,

Either the transmitter. recciver or
both can be supplied optionally for
operation on one to four channcls.
Other options include a telephone-
type handset. a noise-canceling micro-
phone for use in high noise level
arcas and selective call systems for di-
rect communications with a specific
mobile unit or base station.

Tyco Acquires Dynaco

Tyco Laboratories. Inc. has signed
agreements to acquire Dyna and Dyn-
aco, Inc.. both of Philadelphia. for
stock and cash with an aggregate value
of over $5 million. Dvna manufac-
tures Dynaco Hi Fi stereo components
and Dynakits for the hobbhyist. which
are distributed by Dynaco, Inc. Tyco
is a rescarch-based manutacturer of
materials, clectronics and controls.

Cooperative Electronic
Education Program

A new cooperative educational pro-
gram 1s announced in a joint state-
ment by Clifford L. Larson. president
of the Northwestern Electronics In-
stitute. and Dean Alfred L. Vaughan
of the University of Minnesota Gen
eral College.

The new program. available this
tall. will make it possible for a student
1o earn a two-year college degree and
at the same time receive a technical
cducation in electronics.

“This program will provide addi-
tional opportunities for our students
who are sceking a practical. well-
rounded education.” Dean  Vaughan
said.

“We are initiating this program be-
cause we believe the graduate with a
college degree and a specialized elec-
tronics education is better prepared
for job entry and advancement in our
technological society.” Mr. Larson
said.

Northwestern Electronics. a non-
profit school founded in 1930 and lo-
cated at 3800 Minnchaha Ave. in
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15 CRYSTAL MARKERS

3 SWEEP RANGES
ONLY $135

JINLY 9199
u{ FEERE FE;*_\

-

- m-:** ’“-‘ =
lﬁ

- o;;;;:-,:“

Yo
& *-{
6@ 6
S o IO -
& ‘HEA‘I’KK'Y ™ FDEY-MANKF/SWEEF GENERATOR  MOOFL

New Heathkit 1G-57
Solid-State Color TV
Marker /Sweep Generator

The 1G-57 combines the features of both a post marker and a
sweep generator for less than youa'd expect to pay for just
one of these functions.

e Three linear sweep ranges for TV tuned circuits in sound IF, color bandpass, video IF circuits
and proper overall RF /IF response e External attenuator provides 1, 3, 6, 10 and 20 dB steps up
to 70 dB maximum e Can also be used with external sweep or marker e 15 crystal-controlled
markers provided for color bandpass alignment; picture and sound carrier frequencies for
channels 4 and 10; FM tuner, FM IF and discriminator alignment; TV sound IF adjustments
e All crystals included o Completely isolated 1-15 VDC variable voltage supply for positive or
negative bias ¢ Built-in 400 Hz modulation for trap adjustment and checking and adjusting FM
tuners e Fhase Control and Trace Reverse Switch sa markers will appear from left to right as
in set manufacturer’s instructions, regardless of 'scope used e Blanking Switch eliminates
return sweep and provides base line o Circuit Board Construction — three circuit boards, 27
transistors, 3 silicon diodes, 2 crystal diodes and 2 Zener diodes combine to make assembly
faster with less chance of error ¢ Bias and Scope Horiz. leads, Attenuator, Demod In, Scope
Vert., RF and Demodulator cables included in kit.

Kit 1G-57, 14 |bs., $135.00; Assembled IGW-57 . . wrugy e .$199.00

1G-57 SPECIFICATIONS Marker frequencies: 100 kHz; 3.08, 3.58, 40.8, 4.50 MHz, =.019%,. 10.7, 39.75, 41.25, 42.17
42.50, 42.75, 45.00, 67.25, 193.25 MHz *=.005%,. Modulation frequency: 400 Hz. Input impedances: External Marker,
External Sweep, & Attenuator — 75 ohm. Demod In — 220 k chm. Owtput impedances: Marker Out, Sweep Output & At-
tenuator — 75 ohm. Scope Vert — 22 k ohm. Bios voltage: Positive or negative 15 volts DC ot 10 milliamperes. Type of
marker: Birdie. Controls: Bias control with pull-on/push-off switch; Marker /Trace — duol concentric; Sweep Width/Sweep
Center dual concentric; Marker Out concentric with Sweep Ronge switch; Phase. Switches: Rocker type seporate
switch for each of the obove listed frequencies; Blanking, On, Off; Troce Reverse; Modulation On/Off. Transistor Diode
Complement: (19).2N3692 transistor. 7).2N3393 transistars. (1)-2N3416 tronsistor. (3)-silicon diode rectifiers. (2)-crystal
diodes. {1)-13.6 volt zener diode -20 volt zener diode. Sweep frequency ranges and output voltage: LO Band — 2.5
to 5.5 MHz =1 dB ot 0.5 volts RMS fundamentals, and 10.7 MHz on harmonics. IF Band — 38 to 45 MHz =1 dB, ot 0.5 volts
RMS, fundamentals. RF 8ond 641072 MHz =1 d8 ot 0.5 volis RMS fundamentals, and 192 to 198 MHz on harmonics. At-
tenuator: Total of 70 d8 of attenvotion in seven steps — 1, 3, 6, 10, 10, 20 ond 20 db. Power requirements: 120 volts, 40
Hz AC of 20 wotts. Dimensions: 133" W. x 515" H. x 1215° D

DON'T NEED THE SWEEP?
The 1G-14 has the same features and

specifications — without the sweep.

Kit IG-14
12 ibs. shpg. wt.
$99.95
f——— e e
| HEATH COMPANY, Dept. 24-10 |
Free 1969 | Benton Harbor, Michigan 49022 |
Heathkit Catalog | Enclosed is § , plus shipping. |
Describas these and over 300 othe* I Pease send model 5§) — |
kits for test, stereo/hi-fi, color Tv, | [ Please send 1969 Heathkit Catalog. |
SWL, Amateur Radio, CB, Marine, | e |
Educational, home and hobby, Sava
up to £0% the easy and enjoyable I (please print) I
Heathk t way, Just mail coupon cr I Address o :
write: Heath Company, Benton .
3 City State Zip_
AL g ¢ Il_ (Prices and specifications subject to change without notice) TE-182R I
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QUIETROLE

The Original Control
and
Switch Lubri-Cleaner

The oldest. most
reliable and efficient
product obtainable for
positive jubrication and
cleaning of TV Tuners.
Controls and Switches.
Harmiess to plastics
and metals. Zero effects
on resistance and
capacity. Non-inflan?-
mable—non-conduchve—
non-corrosive.

The Choice of Better
Servicemen, Everywhere.

For Color and
Black and White

Available in Aerosol or Bottle
' Product of

: QUIETROLE

. for more details circle 138 on postcard

Multi-Band Coverage will
MAKE YOU MONEY!

LOW BAND
BUSINESS
AIRCRAFT

MARINE

CITIZENS
BAND

NO EXTRA CRYSTALS

Lampkin Frequency Meter Type 105-B
GUARANTEED ACCURACY .001%
Range: 100 KHz-175 MHz.  $295.00

You can buy separate frequency meters
for mobile-radio transmitters in the sep-
arate bands — BUT — when you need
just ONE channel outside that band, you
are money ahead with the LAMPKIN.

Dial readings for virtually EVERY mobile-
radio channel (printed by computer) now
available at less than 3¢ per channel.

For complete specifications — MAIL
COUPON TODAY!

Use this coupon for FREE booklet ‘‘How
To Make Money in Mobile-Radio Main-
tenance” and information on Lampkin
meters.

Name

Address

City State Zip——

LAMPKIN LABORATORIES, INC.
Div. Il — Bradenton, Fla. 33505
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Minneapolis, will administer the clec-
tronics technology portion of the co-
operative training program. The gen-
eral college, a two-year college of the
university, will provide a general ed-
ucation for the student

The Dbasic program will include
Northwestern's two-year master pro-
gram in electronics plus 45 credits in
the general college. Each student
however. will be permitted to plan his
program to fit his individual needs
and may clect to take a shorter course
at Northwestern and more credits at
the university. At the end of two to
three years he will receive both a di-
ploma from Northwestern and an as-
sociate of arts degree from the uni-
versity

Perma-Power Announces New
Motor and New Guarantee

Perma-Power has announced a new
1/ 3 hp motor for its deluxe Liftmaster
garage door openers, says Robert [.
Ford. vice president.

Mr. Ford states that the new motor
is so dependable that Perma-Power
IS announcing an exclusive new war-
ranty  policy. The motor and
drive train assembly in the Liftmaster
G6100 and G6101 series openers
will be guaranteed for three years
against any operating defect

The new warranty policy is effec-

tive retroactively to encompass all
Liftmaster G6100 series openers
shipped since Jan. 1, 1968, as the new

motor has been in use during that
period.

Amphenol And Bunker-Ramo
Combine Forming New Bunker-
Ramo Corp.

Amphenol Corp. and the Bunker-
Ramo Corp. announced that the two
firms have been combined and will
operate as The Bunker-Ramo Corp.
The new Firm will rank among the
500 largest industrial firms in the U.S.
phenol Div.

John E. Parker. chairman of the
board of Bunker-Ramo. will fill that
post with the new company. Matthew
1. Devine, who had been chairman of
the board and chiet executive officer
of Amphenol. becomes president and
chiet executive officer of the new firm.

Dr. Milion E. Mohr. president of
Bunker-Ramo, becomes a vice presi
dent of the new corporation and presi-
dent of the Bunker-Ramo Div. Wil-
liam H. Rous. president of Amphenol
becomes a vice president of the new
corporation and president of the Am-
phenol Div.

This new E-V
phono needle
package helps you

buy, sell,
then sell

On every new E-V
7/- needie package you'll find
the model number printed three extra
times on pressure sensitive tabs.
Here's why:

The tabs can help you order replace-
ments. Or keep track of sales. Or you
can stick one on a file card in a follow-up
system that tells you what and when a
customer last bought (so that you can
tell him when to buy again)! Or put a tab
on the customer’s tone arm to simplify
service on the next call.

But don’t be surprised if one of the
tabs is missing. Your E-V distributor may
be using one to keep track of his stock
—so that you always have the needle
you want, when you want it.

Smart ideas in packaging of the
world's finest phono service parts help
make Electro-Voice your best buy.
Available only from the parts distributor
with much more than parts to offer!

Ask for your copy of the latest Electro-Voice
phono needle/cartridge combined catalog.
It's free at your E-V distributor's.

ELECTRO-VOICE, INC., Dept. 1087T
663 Cecil Street, Buchanan, Michigan 49107

EleilhoYores

A SUBSIOIARY OF GULTON INOUSTRIES, INC.
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Professional installers count on antennagain
not the numbers game.

If you count elements when you buy antennas, you might
be shortchanging yourself and short-circuiting your cus-
tomer’s reception. It's performance that counts.

And that’s where JFD Color Laser and Log Periodic anten-
nas outclass all other all-channel antennas. Only patented
JFD capacitor-coupled perform double duty — respond on
the fundamental and harmonic modes. Actually multiply
gain and signal-to-noise ratios over larger multi-element

(but less efficient) antennas.

That's why professional installers who count on antenna
gain (not the numbers game) prefer JFD Color Lasers and
LPV Log Pericdics. Call your JFD distributor and prove it
on your next installation.

Did you know that JFD now markets a great new line of
solid state Snow-Plow and Program Center amplitier-
distribution systems? Ask your distributor!

FROM JFD — ORIGINATORS OF THE ANTENNA THAT REVOLUTIONIZED RECEPTION

JFD

Color Laser and
LPV Log Periodic TV antennas.

JFD ELECTRONICS CO.
15 Avenue at 62 Street, Brooklyn, N.Y. 11219

JFD International, 64-14 Woodside Ave., Woodside, N.Y. 11377

JFD Canada, Ltd., Ontario, Canada

JFD de Venezuela, S.A., Avenida Los Haticos 125-97, Maracaibo, Venezuela

LICENSED UNDER ONE OR MORE OF U.S. PATENTS 2,958.081: 2,985,879 1.011.168; 3,108.280; 3,150,376: 3.210.767. RE. 25,740 AND ADBITIONAL PATENTS PENDING IN US A AND CANADA. PRODUCED BY JFQ
ELECTRONICS CO. GNDER LICENSE FROM THE UNIVERSITY Of ILLINOIS FOUNDATION. LICENSED UNDER ONE OR MORE GF U.S PATERTS 2.955.287 AND 3.015.82) AND ADDITHONAL PATENTS PENDING

CCTOBER 1968
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CRT Rebuilder

Rebuild your own CRT's. Average
cost B/W $1.50—Color $8.50. Easy
to operate. Requires only 4x8 feet of
space.

Supplies for vour first 50 piciure iubes
free!

Color — black and white. Rebuilt while
you are here. See the results for yourself.

Terms Available

) |
| Lakeside Industries - Div. Associated Ind. |
| 6338 N. Clark St. I

Chicago, 11l. 60640

Phone: 312-465-2881 |
| [O Free demonstration appointment |
| [J Send me more information |

Name |
| Address |
| City [
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CATALOGS &

BULLETINS

Test Equipment 400

A 16-page catalog features specifi-
cation and prices of protessional test
cquipment for servicing radio, color
and B/W TV, hi-fi, communications
and other types of clectronic equip-
ment. B & K.

Electronic Components 401

Three reference guides are available
making zener  diodes.  capacitors,
thyristors, rectifiers and stacks casier
to locate and select. Listing only the
one or two principal specitications to
cnable  most  rapid scanning, the
colorful guides provide the engineer
with an extensive selection of in-stock.
available electronic components. More
detailed data on each unit is available.
Multard.

Antenna Rotator 402

The four-page brochure describes
the first antenna rotator to combine
all-solid-state  circuitry  with a  self-
lubricating dynamic spline drive. Ac-
cording to the publication, the Dyna-
Rotor turns the largest antenna 360deg
in less then 40s, twice the speed of

most rotors. The brochure states the
unit consumes less than one-tenth the
electric power of other rotors. The
control box, according to the bro-
chure, produces no clacking or
whirring. It has potentially no trouble-
some mechanical switches, solenoids,
relays or motors to cause interterence
with reception. Jerrold.

Slide Rule 403

A free slide rule which gives rise
time plus inductance/capacitance for
a complete range of wire-wound bob-
bin resistors is offered. The guide is
available at no charge to engincers

who write on company letterhead
giving their job title or function.
Dale.

Transistorized Amplifiers 404

A catalog sheet features the speci-
fications and details on two transis-
torized amplifiers. Both units employ
solid-state technology and although
designed for electronic musical in-
strument application, these amplifiers
have been employed in many diverse
applications. Allen.

Two-Way Radio 405

A 12-page booklet describes in de-
tail how a two-radio system can in-
crease efficiency and cut operating

midget ratchet offset

Screwdriver Kit

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

33 " long, stainless ratchet handle, 3% " extension,
two slotted & two Phillips bits, 12 hexagonal bits
from 0.050" to 5/16”, and one square adaptor for
a2 wrench sockets - all in pocket-sized. plastic cov-
ered steel case with molded foam interior.

Complete - $11.00

You may purchase from your local Electronic Distributor, or

1

directly from us.

For more information write to

THE CHAPMAN MANUFACTURING COMPANY

Manufacturers of Ratchet Otfset Screwdrivers For Over 25 Years.

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

“Did you bring my solid-state color-bar and
test pattern generator kit?”

AL
> DEMCEHUOC

=
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costs for the contractor. It tells how
to set up a two-way radio system.
what kind of equipment is needed and
how it works. The hooklet answers
typical questions frequently asked
about two-way radio and can help an
individual make an informed decision
on the practicality of a two-way radio
system for his business. E.F. Johnson.

Portable Oscilloscope 406

A four-page brochure describes a
wideband. triggered. laboratory-quality
oscilloscope.

This portable solid-state unit oper-
ates from an optional internal battery
or from 60 or 400Hz power lines. It
fcatures a horizontal bandwidth of
20Mz with a 17ns rise time. Motorola.

Clips and Insulators 407

A catalog shect describes the new
bubble-packed line which contains all
1ts best-known electric clips and insula-
tors. Mueller.

MATV Equipment 408

Announced is a 16-page master TV
antenna equipment catalog.

Covering many new items in its
82-channel Channel Smoothline. the
new catalog includes: broadband and
single channel antennas: broadband
and single channel head end amplifiers.
active and passive accessories: filiers
and traps: tapofts. matching transtorm-
ers and wallplates: preamplifiers. am-
plified couplers. connectors and cable.
JFED.

MATV SYSTEMS . ..

continmed from page 59

nect the truckline back to the split-
ter and turn the system on. Then
all you have to do is connect the
ficld strength meter to the output of
each tapoft and read the signal level.
As you approach the defective tap-
oft, the signal level will fall. The
signal will be so low at the tapoff
that’s causing all the trouble that
there will be no doubt as to the loca-
tion of the short.

Most shorts are caused by one
or two strands of cable that have
strayed loose.

Use the field strength meter and
a portable TV set to check out the
head end. Check signals into and
out of cach device you suspect and
you’'ll find the trouble rapidly.

When you do find a defective
unit, be careful about trying to re-
pair it. Remember. at VHF and
UHF frequencies. a wire run close
to the chassis otlen acts as a capaci-

OCTOBER 1968

tor. and the position of a coil makes
a tremendous ditference in response.
Inspect the unit visually for ob-
vious and casily repairable damage.
If you spot an open fuse or a defec-
tive line cord, replace it. But be care-
tul not to disturb any wires. And if
the trouble is at all complex, you're
better off to return the unit to its
manufacturer for repair. Lnexpen-
sive, passive units, of course, can
be discarded.

The MATYV business is interest-
ing and lucrative. This is an espe-
cially good time to get into it. One

manufacturer has estimated that
95 percent of all existing MATV
systems are obsolete, since they can-
not handle UHF on-channel, and
color response is poor.

Right now, the demand for sys-
tems actually exceeds the supply.
Most MATV contractors have
grown so big that they refuse to
handle anything under $2000, and
the customer who wants a small sys-
tem has no place to turn. If you de-
cide to help fill this void, it might
well be the most profitable decision
you've ever made. »

NEW

This is the MUI150 Continental
emission and mutual conductance tube tester.
rate you'll never have to guess again whether a tube is good or
bad. See why we say it's the professional’s professional tester.

Replaceable tube socket chassis
Simplified setup book
Sectioned and reinforced panel and case

Il—Sencore's new combination

Meet the Pro’s Pro!
Bon TinenTAL IO

MU150

World’s
Finest Tube
Analyzer

Sophisticated Circuitry
Plus Advanced

Mechanical Design

For The Ultimate

In Performance

So precisely accu-

Portable high-style attache case

e Checks over 3000 tubes—foreign ana domestic.
e Mutual conductance test with 5000 Hz square wave truly analyzes the

tube.

e Emission tests at near full rated cathode current on power tubes. Not
available on other mutual conductance testers.
e 100 megohm grid leakage sensitivity check. A must to catch trouble-

some tubes with

Continental II.

grid leakage or gas.

e 180K short sensitivity check. Compares each element in the tube
against all others for possible shoris.

e Regulated for complete accuracy and assurance on marginal tubes.

If you want to gn first class—go with the MU150

ony  $219°°

SENCORE

NO. 7 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT
426 SOUTH WESTGATE DRIVF ADDISON. ILLINOIS 60101
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The NEW
7t no. 800

TUN-O-LUBE
TUNER CLEANER

FORMULATED

" TV-TUNERS

USING NUVISTORS &
TRANSISTORS

NO TUNER DRIFT

Nuvistors and Transistors are highly
sensitive to drift from ingredients
in most ordinary TV tuner cleaners.

NO 800 Drift has been found to cause call
v backs and expensive tuner repairs.
51 98 For over 18 months CHEMTRONICS
= has been formulating and testing
DEALER this new cleaner in both the lab
NET and field. Under the most critical

test, there has been NO DRIFT on
scope patterns. We invite you to try
this test yourself.

HAVE YOU
TRIED THE
AMAZING NEW

NON-CLOGGING

NO-ARC

HI-VOLTAGE
INSULATOR?
20,000 VOLTS
DIELECTRIC STRENGTH /

~\

\NO.V 830

~CHEM TRONICS —~

1260 Ralph Avenue Brooklyn, N.Y. 11236
. . for more details circle 113 on postcard
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Accurate Instrument Co.
Allied Radio Corp.

American Telephone & Telegraph Co.

Amphenol Distributor Products
Arco Electronics

Argos Products Co.

Arrow Fastener Co.

B & K Div., Dynascan Corp. .
Belden Corp.

Borden Chemical Co.
Chapman Mfg. Co. .
Chemtronics, Inc.

Clarostat Mfg. Co.

Cleveland Institute of Electronics

Electro-Voice, Inc.

Essex Wire Corp.

Finney Co.

Ford Motor Co.

GC Electronics Co.

Gem City Tuner Service
General Electric, Tubes Div.
Greyhound Lines, Inc.

Heath Co.

International Crystal Mtg Cu.
IRC, Inc.

Jackson/Mercury

Jerrold Electronics Corp.

JFD Electronics, Antenna Div.

E. F. Johnson Co.

Lakeside Industries

Lampkin Laboratories
Lectrotech, Inc.

Mallory Dist. Prod.

Mercury Electronics

Michigan Magnetics

Mid-State Tuner Service

Miller Co., ). W
National Radio
Quam-Nichols
Quietrole Co.
Radar Devices Mfg. Corp.

Radio Corp. of America ..
RCA Institutes, Inc.

RCA Parts & Accessories
RCA Sales Corp.

RCA Semi-Conductor
RCA Test Equipment

S & A Electronics, Inc.
Sencare, Inc.

South River Metal Products
Sprague Products Co.
Standard Components
Sylvania Electric Products

Institute

Triplett Electrical Instrument Co.

Tuner Service Corp.
Weller Electric Corp.
Winegard Co.
Xcelite, Inc. .
Zenith Sales Corp.
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WHY
SEND TO
JAPAN?

o

You Can Get Same Day
Shipment of Replacement
Heads for Norelco and
Most Import Cassette
Tape Recorders From

MICHIGAN MAGNETICS

A DIVISION OF VSI CORPORATION
VERMONTVILLE, MICHIGAN 49096
Telephone (517) 259-8911

Send for
Your Copy of
Consumer Audio
Catalog # 680

FREE
CATALOG

|
| ... for more details circle 135 on postcard

EFFIGIENT'
SAFE!

,K.ﬂ

S A UTOMATIC

STAPLE GUNS

fjgﬂ', For Fastening Any
\ﬁf/lnSIde or Outside
Wire Up to 1/2" in Diameter

UP TO e Telephone wire
Y e Intercom wire
No. T-18 e Bell wire
e Thermostat wire
up Io ® Radiant heating wire
Ya e Hi-Fi, Radio & TV wires
No. T-25 Tapered striking edge
gets into close corners!
, UPT0 | Available in: .
| V2 Brown, Ivory, Beige,
NO T-75 Monel, Bronze, Natural

N.J. 07663
.. for more detalls circle 108 on postcard
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This page is provided for your con-
venience. To obtain additional in-
formation on new products, trade
literature and advertised products

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

FOR MORE INFORMATION FILL OUT AND MAIL TODAY!

ADVERTISED PRODUCTS Please send more information on items circled.
101 102 103 104 105 106 107 108 109 )

M0 1M 112 N3 114 NS 116 117 18 (Please type or print) 10/68
19 120 121 122 123 124 125 126 127

128 129 130 131 132 133 134 135 136 Name

137 138 139 140 141 142 143 144 145
146 147 148 149 150 151 152 153 154

Position
155 156 157 158 159 160 161 162 163
Company
NEW PRODUCTS
Street
700 701 702 703 704 705 706 707 708
709 710 711 712 713 714 75 716 717 .
718 719 720 721 722 723 724 725 726 City
727 728 729 730 731 732 733 734 735
736 737 738 739 740 741 742 743 744 State . Zip Code

Please describe your type of business
CATALOGS & BULLETINS

400 401 402 403 404 405 406 407 408
409 410 411 412 413 414 415 416 417
418 419 420 421 422 423 424 425 426 Note: Inquiries serviced until December 20, 1968



Use this convenient card if
you wish to receive further
information on products and

services advertised or de-
scribed in this issue.

FIRST CLASS

Permit No. 665

BUSINESS REPLY MAIL SR

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

postage will be paid by

ELECTRONIC

TECHNICIAN / DEALER

OJIBWAY BUILDING
DULUTH, MINNESOTA 55802



For better TV reception

and better business...
sell Zenith Wavemagnet Indoor TV Antennas!

Make your customers happier . .. with
high-performance Wavemagnet antennas.
Zenith-designed for sensitive TV reception
in color or B/W. Telescopic dipoles, fully
adjustable. Six-position selector switch for
optimum reception on each channel.
Handsome base of high-impact molded
styrene. Individually packaged for
attractive sales display.

Order Zenith TV Antennas and Accessories
from your Zenith Distributor.

Deluxe All-Channel

Part No. 973-56

Two full-size UHF loops develop
high front-to-back ratios equal to
many outdoor antennas.

[
|
‘ Exciting Surprises
and f?(r)LTrofga_mily' Economy All-Channel VvHF only
| Funforall! Part No. 973-55. Part No. 973-58.
| Get the details
at your Zenith g —
Diystributor's l{\s*“‘:,:;"_"%;, BEST YEAR YET TO SELL THE BEST
Parts Department. S \
(s 1918 &7 1968 £ |
\%2 T §
\,"o, Iﬂﬂ@ Qh*‘g ®

The quality goes in before

N
Zensme T
the name goes on

. .. for more details circle 102 on postcard



Extra Mileage with RCA!

Valuable tires, auto batteries, and shock absorbers from B. F. m

Goodrich are available to you in exchange for “Extra Mileage Extra
with RCA" certificates. These certificates are FREE with your

] mile 1 o E’Enmuwm
purchases of RCA entertainment receiving tubes from your par- , i agMPL i
ticipating RCA Tube Distributor at the rate of 1 certificate for , % PRy
every 20 tubes purchased. (Optional with RCA Tube Distributors.) i E VALUABLE CERTIFCATE | - IRGA
Certificate values include installation and all applicable taxes.

BEGoodrich

oAl S @ -
LT LALLE

'o,,.o'
(4

4

Silvertown HT-770 Silvertown 660

Nylon Cord Tubeless 4 ply Rayon Cord Tubeless Rayon Cord Tubeless

Extra performance and greater mileage New cars come equipped with these tires, America’s most advanced passenger tire
for drivers who travel long distances at which deliver above average mileage un- offers up to 15,000 miles longer tread
sustained high speeds. Black wall in size der most driving conditions. Black wall in wear, and up to 10% savings in fuel con-

7.00/6.50-13 requires 18 certificates. Ad- size 6.50-13 requires 16 certificates. Ad- sumption. White wall only. Size 6.50-13
ditional sizes in black and white wall up ditional sizes in black and white wall up requires 28 certificates. Additional sizes
to 33 certificates.

to 31 certificates. up to 45 certificates.

Silvertown Radial 990

mﬁ;h Also available are Silvertown Wide Pro-

file tires, Trailmaker Silvertown Nylon
Cord Snow Tires, and Silvertown Extra

Miler Nylon Cord Commercial Truck Tires.
m See your local participating RCA Distrib-

utor today for complete details and get

. extra mileage with RCA!

Auto Batteries Shock Absorbers i RCA Electronic Components, Harrison, N.J.

Goodrich Pow-R-Cell auto batteries from B.F. Goodrich standard . .. ... .installed See RCA’s Bing Crosby Special with

the P53 at 15 certificates to the S27 at 21 B.E. Goodri r115;':!5!"n=l|)c:\tnss hstalfed guest stars Bob Hope, Diana Ross & The
ific s. Del Enerqgiz batter- . k. @oodric eavy Duty ... .. installe 5

?:srtlffrlo;tihe sesgoat e g;rfl;li::gs t% the 23 CERTIFICATES b o ey

Y81 at 25 certificates. - B.F. Goodrich Levelift . .. .. ... installed  9ay, October 23, 10:00-11:00 P.M. EDT,

38 CERTIFICATES 9:00-10:00 P.M. CDT.





