- -

] ELECTRONIE 5

TECHNICIAN / DEAL

WORLD'S LArRGEST E-LEG??NIC TRADE CJR&UL
44 = I
TEKLAB REPORT ON HEATH SCOPE '
SOLID-STATE AUTO RADIOS —
@ | U,‘

NO-GO BUSINESS PROSPERS R 2T RSt 1968




B&K Model 1450 first and only
serwce-desngned oscilloscope with

wenes

“intermittent analyzer” and “electronic memory”

That elusive intermittent . . . how many
hours have you spent trying to locate the
source of the problem — how much time
was wasted testing each circuit when you
could have been doing more productive
work? Now, B&K know-how and engineer
ing genius have come through for you.
Result . . . the intermittent analyzer in
the Model 1450 Diagnostic Oscilloscope.
It will tell you if and where an intermittent
occurs —even without your being there!
The electronic memory will keep the inter-
mittent indicator “on” until you return.
Think of the time and money it saves.

The easiest to use 'scope ever built, its
unique screen gives error-free direct read-
ings of peak-to-peak voltages — it syncs
automatically at any signal level — easily
disp'ays color reference signal. Con-
venient for use as a vectorscope too, all
inputs and controls are on the front panel.
Deluxe in every respect, the 1450 is
another B&K innovation that will make
your time more profitable in solid state
and color TV service. Years-ahead
planning for present and future use
the best-value all-around 'scope you can
buy. With probe, Net, $279.95

B&K Division of Dynascan Corporation B“K
1801 W. Belle Plaine Avenue « Chicago, lilinois 66613

Where Electronic Innovation Is A Way Of Life

INTERMITTENT MONITOR. Designed to
supplement the indicators on the 1450
this plug-in monitor can be placed any-
where in your shop. It flashes and buzzes
when an intermittent occurs . . . and
projects a professional image toyour
customer. Net, $24.95
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. for more details circle 101 on postcard
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COMPLETE MANUFACTURER S’CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 6 NEW SETS

SCHEMATIC NO.

GENERAL ELECTRIC
Color TV Chassis H-1

ADMIRAL 1170

TV Chassis 1G2-1

RCA VICTOR
TV Chassis KCS168 Series

CANADIAN GENERAL ELECTRIC...1171
TV Chassis M638

EMERSON ZENITH .
TV Chassis 120852, 853, 855 Color TV Chassis 15Y6C15
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SYMBOL DESCRIPTION

1M vol control with switch
30K contrast control
100K bright control

vert lin control dual

height control duol
1M thermistor
1.2M vert hold control
10K 2w
1K 5% "aw WW
1.5 ww
5.59 fuse type
33092 Sw
1509 Sw
4.5pt 5% composition
82pf 5% S00v cer disc
18pt 5% cer disc

01uf kv cer disc
6.8pt 5% composition
4.7pf 5% S00v cer disc
4.5pt 5% coemposition
47pf 5% 500v cer disc
46pt 5% 500v cer disc
6.8pt %% 500v NPO cer disc
330pf 10% Skv cer disc
3900pf 10% 500v polystyrene
820pf 5% 500v polystyrene
240pf 3kv cer disc

001 uf Tkv cer disc

150uf elect 165v

150uf 150y elect

€504C — 200uf 150v elect
L20VA & B - IF ond phase coil
1202 — quad coil
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s gy OO

203
1304

f .
o e
10251 w2

ADMIRAL PART NO

75€120-1
75C121-3
75C121-2
75C95-6
75C95-6
61C41-2
75C121-1
61024-226
60828-60
60828-60
61€48-1
61020-66
61020-44
65€40-57
65D010-98
65010-140
65D10-373
65C41-14)
65D10-10%
65040-57
65010-92
65D10-92
65010-102
65D10-266
65(80-19
65080-44
65010-395
65D10-147
67015-393
67015-393
67D15-393
72C301-2
720132-77

j VOLUME

ADMIRAL
TV Chassis TG2-1

AUGUST « 1968

L301 —47.25MHz trap 72€296-4
L305 — RF choke 73C31-3
L307 = resoruni thoke 73(€45-243
L309 — video peaking coit 73(55-23
L401 — horiz lock coil 9401717
L403 — spook choke 733717
L503 — AC line choke 73C31-1
T201 — oudio output xformer 79(81-23
T300 - 1st IF xformer 72C132-76
1302 — 2nd IF xtormer 72C€261-8
1303 — sound takeotf xtormer 72€185-5
T401 — vert output xformer 790100-17
T402 — deflection yoke assembly 750D305-34
7403 — horiz output xformer 79011741
CR401 — honiz phase detector 9385-9
tuner VHF 3094362
tuner UHF 2094€2-1
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ELECTRONIC CANADIAN GENERAL ELECTRH ;
CANAD'AN TECHNICIAN / DRALER SYMBOL  DESCRIPTION 7 N ~150v/5uf 160v °C R7440 L155 — choke coil 300uh
L PART NO. 1301 - quod coi R/446
GENERAL s . R700} L156 — choke coil 390uh e
R165— 3.9K 10°% Sw R7441 1301 o?::ilo%; i?;rmer R7448 L157 —choke coil 300uh R7446
ELECTRIC i R s
. vert in 2M R6995 T251 — horiz OP xformer R7575 L3401 — filter 1 Hajinerstagelcal R6829
TV Chassis M638 COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS (101 loon oy ihe ¢ Ee38 255 — width cail R7009 1402 _lne choke o
] 3 ; 6
AND TECHNICAL INFORMATION FOR 6 NEW SETS (695000 GMV 500y C RS323 1130 fnk o e e 51 = diodetge roniuny R1889
€202, 3 - 5000pf GMV 500 'C R5323 LIS dstof ﬁ'd coil cssembl R6735 Y401 - diode silicon power rectifier R6048
AUGUST « 1968 €207 - 10004f 20% lkv 'C’ R6729 TIS1Z 13t IF piate coil ossembi R6736 F1 —fuse 1.75A fast blow R7573
E'no 1800pF 20% Zkv ‘C’ R6746 1152 — link shﬂm A ey R7572 R269 — thermistor 150k R7442
265 --250pf 10% 4dkv ‘C" used on 19" sets only R7439 L153 - coil i
€265 — 200pt 10% 8kv C L154 r,g;l ::g:g g:z:z:g: SP;'C'L‘::LW s:;g; If odditional service information is required. copies of the complete
C402A, B, C. D— 250uf 165v/200f 160v/10uf 154 — oudio take off xformer Service Manual is avoilable for a nominal chorge from: Conadion General
R7000 Electric Co. Lid.. 830 Lansdowne # ~nue, Toronto 4, Ontario, Canodo.
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SYMBOL DESCRIPTION
l R10 — 1M w/switch (ch 120852) vol control
R10 — 1M w/switch (ch 120853) vol control
R10 — 1M w/switch (ch 120855} vol control
R29 - 30K, controst control
R31 - 500K bright control
R37 - (A) 50K, picture optimizer control
(8) 500K, vert lin control
(C) 2.5M, vert size control .
R59 - 1.5K, horiz size control

R66 - 1.5M, vert hold control
EMERSORIPARTING R77 - 852 WW 10% fol Sw resistor
R78 - 502 Ww 10% tol 7w resistor
o0z e A
390833 CT1 .- 9-180pf varioble trimmer
390894 €45 - 82pt 5% tol S5kv cer
390895 C60A, B, € elect 250/250/50uf, 180v
390766 (70 27pt. N¥500 Tkv cer
part of R37A 12 - 4.5MHz sound quad coil .
part of R37A L3 - 47.25MHz adi channel sound trap
390927 L4 — 41.25MHz self-channel sound trap

— 4

UMP TU
(PARTIAL SCHEMATIC)

VHF TUNER
(PARTIAL SCHEMATIC)

l

390896 L9 - 530uh, video amp, peuklng coil
394284 L12 - horiz osc coil .
394216 L14 — deflection yoke assy.

T1 - 4.5MHz sound interstage x'ormev
900221 T2, 3 —(F xtormer, inferstoge
929040 T4 —IF xformer, video detector
925664 T5 - 4.5MHz sound take-off xformer
929157 Té — horiz output xformer
720404 T7 — vert output xformer
720452 F1 - 1.2a fuse
720017 N1 — sync seporotoer couplate

N2 — vert integrator couplate

PRINTED C

708404
716151
708481
720513
720540
720455
720512
738210
738193
808236
923059
923159
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COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL

S8O0ARD

LS5 AA K

INFORMATION FOR 6 NEW SETS
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853, 855
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GENERAL
ELECTRIC

Color TV Chassis H-1

AUGUST » 1968

VHF ANTENNA

ELECIRONIC 7 7/ &/ 7 A\ 3%

COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 6 NEW SETS
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SCHEMATIC DIAGRAM ”
FINAL OVER-ALL PURITY
Turn the GREEN § BLUE COLOR BRIGHTNESS controls "Off’ 24v PP
and position the yoke on the neck of the picture tube 4 HOR. RATE
for pure overall red raster and for proper leveling of
V"é,,ov the picture. Tighten the yoke clamp screw while sup-
STATIC porting the yoke weight with one hand. Check each color
CONVERGENCE
MAGKET cLAMP field and check overall convergence, then lock the con
SCREW BLUE vergence magnets in position with a drop of Glyptal ce-
VERT
4202 STAT | ment
J201 MAGNET
- -
437 2 ke
J203
een ~BLUE HORIZ COLOR TEMPERATURE ADJUSTMENTS
SLIDER (Grey Scale) PIN 3 OF V10 170y PP
S Dfﬂ SLIDER
wksw A LQ'CK Tune the receiver to an active monochrome channel. Check
PURITY BLUE m,gc X for proper adjustment of the height, vertical linearity, and
RED HORIZ MAGNET STATIC the horizontal hold controls. Check convergence and purity
Mi}f‘,]é% MAGNET Make necessary adjustments and proceed as follows
YOKE CLAMP 1 Turn the 3 picture tube screen controls fully clockwise.
SCREW 2. Short the antenna terminals together and switch the chan-
nel selector to an unused VHF channel. Turn the contrast
control counterclockwise
DEFLECTION 3. Turn the master BRIGHTNESS control (on front of receiver \\
clockwise to a point just short of defocusing the raster, FINe OF ¢
4, Adjust either/or both of the two COLOR BRIGHTNESS con- b V] @ {tonodbuome ie
trols to eliminate color shading of the white raster ' QORHRATE
Turn the master BRIGHTNESS control counterclockwise to a _
point where the raster is almost extinguished
/ Adjust the appropriate color screen control to eliminate _
f color shading of the dark grey raster
/ Check the raster from highlights to low lights adjusting m_
/ \ the controls as neeessary to maintain gradations from u
5 N\ grey to a white raster throughout the usable brightness
/ N\ range. Repeat steps 3 thru 6 if necessary to produce _
/ grey scale tracking. _

N\
N\
/ -7 N /l N\ R v PP
— ‘.,—\/ \_> to make certain that at least one of these controls is e chroms $rgna HOR. RATE @

Check the positioning, or setting, of the screen controls b ¢ oF ve

PIN 4 OF VT 10v PP

set at maximum.
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WAVEFORMS FOR POINTS INDICATED

PIN 9 OF V& 25V PP
% HMOR. RATE

PiN 1] OF ¥ 225v PP
% VERT. RATE

@ 280V PP

PIN 5 OF vy
% VERT. RATE

= =

nn.or i v PP

100v PP

PIN 2 OF V7

PIN ) OF V7 @ 130v PP

THE COLOR BAR SIGNAL
DISPLAYED WERE VAKEM WITH
AN NTSC SIGNAL INPUT TO THE
RECEIVER. TME COLOR GAR
SEQUENCE 1S LISTED UNDER
THE waAVE FORMS FOR TME
COLOR  DIFFERENCE  AMPL
FIER

PIN 10 OF vy
% VERT. RATE

PIN ) OF V9 180V PP
% VERT. RATE

PIN 7 OF VIO 8Y PP
% HOR. RATE

PIN 6 OF vlu a8V PP
HOR. Ra

PIN 2 0F V8 @ 1 150v PP
v 1 . )

PIN S OF V6

©IN 10 OF V&

BLANKING &
BURST

YELLOW

RED

—_

s

, |
|

CYan
| =

CIRCLED NUMBERS INDICATE POINTS ON SCHEMATIC DIAGRAM WHERE WAVEFORM IS TAKE®

'



GENERAL ELECTRIC
Color TV Chassis H-1

T n e N . _ V6A NOTE: CRT SOCKET HAS BULLT IN SPARK
VHF TUNER o pIP ] 1/31BT1 REPLALEMENTRRTCT
T vaa V3B VaA :“ o ! TPID vID. AMP TP R3%3
| TP /2 BARII Ti50 172 BARN Ti%2 72 88all TRAP. e, +280V Lie2 800ST
hd ! ST LF 1a0v T3 138v e 280V n 18V | 4w 106V
S 13V = 136V 570y - —~ LA = S amc .,Z,I\ 8OV DELAY LINE c335 =
] r : »
| y : m | = 400V
: : et ] |
| { cre? - Li6a RI6S LI59 = t Ri : § i
| E 200me Y151 4300 120uh | RI77 - ! < nsP22
lrp o — | 6800 6t : 3 PICTURE TuBE
|3 RI68 c66 Y152 RT3 il E
: B LIs8 I S0EGAUSSING
13001 T 5o L 1 e R4t 180uh o! ! oo
E. pal =33 I Ay ! Lsss
} - >
% b e ——— e —— 3
00V v = = \
TO v6C \
v 4.5mc AMP TO Sncg:n
[ aM <4 —
» +280V +135V N2 PIN 5
R302
]
+35v
EARPHONE . VI9 A vos
L301 V54 — 5 +280V JACK J301 Clee L V7B vz NEY7 €206 172 11IFYT?
56uP  172428F11 Sp30s v58 5000 1/3 8BUlI VERT.0SC R208 033  yfpr ou:'puf
AUD OET. 172 12811 CLIPPER  2R204 o 10) dok _ &oov 270V
AUD. OUTPUT 1301 o EZBK C2é>4 l it r3 l ¥ 280V
| 4 190V ==C205 12K €209
=<ar b .6039 R209
A70 60Vrzoss "85y (i | L°% 373 900 | 580V
aTK b~ - w 7 KV
—18v -\ & _ -
1.5V —28v.L 19 ___, - 16V Y . ) l ]
R217
@1 \=/ Lol o T\
RI89 R206 9l ™2 U I
0 820K e
L)
: o | el ™ i
_. 40
bt LR 200V 5 00ur R219 '
+135v VERT VERT %8 73V 3
@—-" u HEIGHT 2600 +280V Lezz0 I
TP TP J Ve, “VERTICAL T 20
I Yo = Wl e
CIRCLED NUMBERS | | Ay o
REFER TO WAVEFORM 2 X T80V | | $rssy L ve
UNLESS OTHERWISE NOTED TEST POINTS l 3270k T $a00 6ACIO
Ke1000  M=1,000,000 $n202 COLOR DIF FERENCE
CAPACITORS MORE THAN 1= uutspf § 68 I AMBLIPIERS
SRS L | |
i 2 W =
i3 | o
Iw
V6B w |
V3 18TH vioA vios Mo Hif)v + v
AGC KEYER 282 2 6LTB 172 6LT8 I lcai2 [+280V
T70°T RHASE DET HOR. 0SC R262 e o
~1.8V B 1.8 R 47K 18 —g
+280V +.3v 2.4vy 2 | 175V 3278 I )
- 9 R192 i 140V 1 e -L €334 $
< : ol20Y | xI 20T 3
aosk Sl g 10.50 | § | aaar| £ csaal i
%t | 2 l E i o'20V 180V, 29
I R266 E i
RI9S b R282 3 §as5es a0 100 i 200v }R536
‘8‘ 55V 350K 3 ' 27%
AGC W
e A = L
RI9E R265 210 | y
22K $560K 3 +280V
£
= Lc262 $R239 c264 '-‘L‘ c26! E IP
[0068 2200 I N [ E 6 X RS28
L 200V ) RS543 4.C543 470
> - ) 24 270K
3 ’ 13 y I
. R254 R28s | Y.
R400 10 100K T 3883 A 7 4’ i
220K-15M " R342
267 L250 v275 8 R275
L 4 cases _L 15k (19) 10un s USED ON SOME ' W
g.? v koovI "T “"_ SETS ™\ L
w +280V . 15 | +oBO0
2 EieT v "2051 L2%4 L2558 B,
vo vS Vi “viz T ve 470 +280Vv FITT T
UFYT? 12BFI1  I2GES 12AX3  6ACIO it L= S=2Jp c828 Cc537 R529
i3 5P HORIZONTAL 36 ®lP 200 270
xo L CONV.COILS a0 5% v L
vTC Lsoz i | .
1/3 8BUII 173 8BUII S6un asial “'502 B
_____ v3 va Ve BURST GATE SUB CARRIER AMR cs28 300, 1
f BARI  8BQI BT jLc32t BLUE | ao17 -
5% i -sar P
, —12 Yo . 538 | Lvsos o
L c 400 = [ | e cs24
——————— SSET WT IS I T 130V L o 38| meg TR
- + L £ ! | cs22 Seuh 5% | 12K
ca10 10-100
_______ 009 33n ':
5401 .5A  L504 ca
cLocK s R4l R412 R4I3S  R41a ki 2o €329 | Rszsd  gvsos 2383
MODELS 27K 27K 27K 27 J 3% | 6890
ONLY | _ g %888 RED | R324
Il "“o’ " 3 BAL. 42000 P TP
@ " oL PL.2 PL.3 PLs R526 e
cssz | R3Z bdos
cLock o < 2y Lsos 36 3 P
TIMER PILOT LIGHTS USED ON SOME MODELS | TANSF o ¥
| VOLTAGE MEASUREMENTS MADE WITH A 2. WHERE ON-SIGNAL AND OFF-SIGNAL e
120y VTVM WITH RESPECT TO CHASSIS, MEASUREMENTS DIFFER, ON-SIGNAL 4
o~ RECEIVER SET FOR NORMAL OPERATION. VOLTAGE APPEARS IN ITALICS OVER $280V

MEASUREMENTS MAY VARY *i10%

AT 120VAC

LINE VOLTAGE.

OFF-SIGNAL VOLTAGE. OFF SIGNAL VOLTAGES
TAKEN WITH ANTENNA DISCONNECTED

AND ANTENNA TERMINALS SHORTED
TOGETHER.

ON-SIGNAL_ VOLTAGES AND WAVE SHAPES
TAKEN wiTH NOISE FREE SIGNAL.

@INDICATES VARIATION WITH CONTROL SETTING
# INDICATES PRODUCTION CHANGE
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zenmn | |ESSINONS T/ KT AASK

Color TV Chassis TRANSISTORS TR I, 2. AND 3,

v p-p

] 5Y6C ] 5 SEE SEPARATE DIAGRAM IN MANUAL I5 75 KHz
COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS 2ev e  ISIDE TOP VIEW OF IF SUB-CHASSTS"
AND TECHNICAL INFORMATION FOR 6 NEW SETS s T WS @ e assewany msoon E—
< €33 C40 R24 C46 Cca7 cag
lhaw I 4TH |LF. SOPF |0OPF 2 16 IPF o PPVIA TR4
° 60 Hz
AUGUST « 1968 e I/2 eKT8 121-587
ce3 ces T CATH VIDEO
425pr 2 8,50 FOLLOWER n DRIVER

270V - 270V

! R22 Sk lf,‘,z
| § TR3 47K 174w
121-520 < " —J
outeuT 3RD LF
TO VHF =
TUNER
, ) 1 LI7 .

ZENITH | m_ =5 °"v’i°__

SYMBOL  DESCRIPTION PART NO. | 540V p-p 50V p-p 125 Ser s
TR = L = 60 Kz 60 Hz I 18K 5%
C37--1.9pf trimmer cop 500v 22-5476 121-499 |
C57A —4uf elect cop 400v —————— E . e ——— = — — 4 <+
(578 — duf elect cop 400v . 22-5520 A.G.C. 24V
C57C — S0uf elect cap 400v o
€59 — 1t electralytic (non-polar) 20% 15v 22-4902 ™ WHT/YEL D [ =y 1 .y
€62 — 47pf disc cop 5% SO0V 22-2467 5. R — . C B
(752X .0022uf disc cop 10% 500v 22:28 | cag - - &4 =
€84 — 100pf disc cap (part of T6) dkv Fi 120x N 20PF
C117 - 2X .00 uf disc cop 20% kv 22-29 |18V 560 2.2m _ — e —f
C1224 - 120uf electrolytic cap 350v 270V va 100V pep
C122B - 80y electrolytic cop 350v 22.5556 Ras V3A s nse 470K V5A L H
€122C - 20uf electrolytic cop 350v 13220 Bty 172 6KT8  ——— —— e 6 270v Al /]
€124 180pf mico cap 10% 500v 22-5216 soox 3.0 1F 1 SOUND-SYNC. | _ cs2 | l SYNC- 172 6MF8 E
€126 - 100pt mico cop 10% 500w 22-5106 8 AGC AMP. | [ cos AGC roR VERT 0SC. I
€145 - 680pf mico cap 10% 500v 22290 o ’ ‘ ! 220PF Sy
€156 0lut disc cop 1.Skv 22-4671 v | I \T 470K 65v
(158 - 220pt disc cop 10% Skv 22-5627 W
R4 — 1K resistor 5% omperex only Yaw 63-7470 | .c-=. ris;! ‘l l;:sc“ iz
R6 — 2.7K resistor 5% umperex only “aw 63.7471  RTOV | [ ren ¥ we I3y 5
R8--2.2K resistor 10% A-8 only %w 63.7104  6.3v | TR o 0y 1200 Labe G o4
R13 - 2.2K resistor 10% A-B only ‘aw 63-7104 #iL) | SOPF | n 2.2ME6
R29 — 1M brightness control 63-7092 J L2k 68K :
R30 — 3M bright range control 63-7101 Acce vz o —]—-———d aws $22%% S 00 L e 3.3xF
R32 - 50042 contrast control 63-6980 PLUG 22 ¥ R —— 270V ) oF  ar £
R35 —4.7K resistor 10% 7w .63.7455 1O VHF 270V (LEAD END = 3 = | — SR/
R36 — SK green gain control 636334 TUNER 6.3V 1ER cer ek e = ] 3
R37 - SK blue gain control " 63-6333 tFIL) = = °'T - - T
R40 — 5M G2 green control 63-6976 2mv - 4 HOCD) R53 x Tocu
R42 — SM G2 blve control 636977 1.8V p-p i 110V p-p s 82k gx> raced ‘&WW\
R44 — 25052 AGC deloy control 63-7108 con: [T, 83]Hz ov =] ehT = |
R47 — SK AGC control 63-7389 b | co~v:ns£~ €|
R49 75082 vert hold control 63.6979 — [ T 2 o Hze .| SogxeT 8 ‘ ét&
RS0 — 7M ver! size contral 63-5415 T weno gl |z 2%
RS3 - thermistor . 63.6822 V3B V9A I ‘L'f.'{’_o op 4%/
R54 — 2K vert lin control 63-6951 W p-p = O !
R59 — 2M color kifler conrol 63.5463 1/2 6KT8 Lgue 172 €210 60 Hz voB s ¥ 1% |
R63 - S008! color level control 63-7536 SOUND LIMITER zser  SOUND TV e-p WHT7BLK O]
R64 2.5 hue cantrol 637535 ra T~ DISCR. 1/2 6210 2 @.__]
R78 — 75042 buzz control 63-6950 - SOUND OUTPUT
R79 — 1M 1one control 63-7351 —— — i
R8O — 1M volume control & AC switch 63-6953 BL TS
R85 — 100K regulator control . 63-7434 —
RB6 — 1M focus control . 63-7388
RB8 - 12042 bottom blue horiz lines cont 63-7347
R9 1 — 1K resistor . 63-3296 J
R92 - 12042 top red & grn vert lines cont. 63-7073
R94 — 6042 top blue horiz lines cont. 63-7348
R105A — 2.2M resistor (matched 10 Yaw) 63-4607 - —1— i 17V p-p
R1058 - 2.2M resistor 2% Yaw . .. 63-4607 - - - ) D <o 50 ‘ LS:22]KHE
R107 — voltage dependent resistor 63-7146
R108 - thermistor 63-7346
R109 —4.3K resistor 10% 18w 63-6968
L18 - 39.75MHz trap coil assembly
L2 — Tst IF transformer 20-1521 R k | I — L
13 - 41.25MHz input trap coil ossembly 20-1516 e —
L4 - 47.25M2 trop cal assembly 20-1516 2rov i -~ - — — —T  wHI/GRN
L5 - 2nd IF xtormer 20-1597
16— 3rd IF coil 20-1458 VIOA VIOR | vioc G\(IFIG THow
17— 31h IF primory xformer 20-1534 1/3 6UI0 173 6UI0 | 173 6ulo HORI p | =D 2Ly o4 K
L1041 25MHz ouput 1rp cailassembly 201474 HORIZ. CONT.  HORIZ. OSC. | HORIZ. DISCH. [ L Z2OUNEUTF vi2 4 Loy sonme i A
L12 - 4th IF secondory xformer . . -14 . 04 L4l iy
(15 4.5MH rap coll winding assembly $-77669 CH vy 270Y o l 2CN3A V4 e = e T}
118 - delay line winding assembly 579085 17ov o ! e H.V. RECT.  / o P err
123 — sound take-off coil assembly $-77414 lcm <L i 82K ALCI50 - L37 BELOW) core
125 - 15t color amplifier plate coil assy. $-77408 & boer 528 w CCl ™
127 - 2nd color amplifier plote coil assy $-77409 e 414 e 1K
134 — quad coil ossy. $-80480 15195 2k eES 110V P-P VI3 Y
135 — horiz os¢ coil assy $-77584 : 2 .r.g'o” 15.75 KHs 6CE3 . <
131 — horiz efficiency coil assy. 579285 =5 Leass 77OV e—
145 — burst omp & phase detector coil assy. $-80590 X ) ¢ — DAMPER "'Ei?,"
147 — colar osc frequently od). coil assy $-77583 470K ci48 L
f & -.upr ; L ar0PF 15.75 KHZ

148 — osc plate coil assy $-77411 S 20K K L36
LS50 - filter choke 95-2490 x8 . PIN2 Sase
T1 - vert output xformer 95-249 I cl4a9 cioa L VEA
12 — pincushion coit winding ossy $-77784 470K —4 00
T3 - deflection yoke . 95-2479 0047 PF = CIss
T5 - sound output xtormer . . 95-2510 1 ciaz o4 211 — RED
T6 - horiz sweep tronsformer $-78151 -0022] TOCRT TUBE = W L
T8 - power xformer 95-2572 i —— SOCKET c156 S e S B e e e ORN
AT _integrator 87-4 A c&ss ?5" M
F1 —lomp bel-fuse 136-71 = T 5
S1 - B/W set-up switch 85-994 REG [RES 21 At 1o r—— gz = == ey | N
X15 — zener diode 103-105 ADJ. g & W g ).MEG FILTERED
TRY - Ist IF transistor 121500 [ ="tocus T = 720V goosT
TR2 — 2nd IF tronsistor 121-470 O — + ADY.
TR3 — 3¢d IF transistor 121.520 e 21oviece ov.ee L oxp s
TR4 - video driver transistor 121.587 : 1379 15.75kHZ - NOTE
TRS — AGC omp 121-499 SHORTING CLIP:SEE HORIZONTAL EFFICIENCY
TR6 — 2nd color amp transistor 121-587 32V p-p COIL ADJUSTMENT PROCEDURE

15.75 KHz
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ZENITH
Color TV Chassis 15Y6C15

V2A WHY/RED s»_cie‘
T0 VIO SPGo*
PIN 9 I/2 6 AH9 SHI/pLY e g = s
o
'Y"AMP vie WHT/GRN Si - 6;28 1L N\2 hm
amcmncss l5’L;P22 = FOCUS = %*SPGI TRU SPG6
X BLK ON CRT SOCKET
o ’ vI3 | 12 v
205 18K aeo Lym ! L‘_I_ Len 6CE3 68Vl
2 7YELTRED 2 4|13 s 1 cior Rl
" g™ B FIL 001
= ™ ’ G" GAIN 8" GAIN BLU LUM Il ] o el | B00ST xv v2 [\ 4 s vi4
7K RY6 B3 205/ vecey || | I 720V "2t “ga* 6ANS 64C6
™ =~ RS G2 BL RED
7 ~— 3 - G2 U =
A R / s s |2 |7 |3 GRS i 5 "y & o vio
ngo R40 RAR A3 N
¢de Tox 4" t 3 MEG S SMEGST T S MEGST 6UI0
y; 2w - = 205v )_r,nu LM GRN| <sw; 3" HV. TO MEATERS
'—‘ RN
KTV syl 1 _I ON TUNER ’J\s va
fry = = e _ >——> 270V % 6Hss
R6T
27K
-240V WITH SWITCH N .
L22 IN SET UP POSITION = b Al BToe A3k 12N Vil
6LF6A
320uH
R6S
27X 680PF ﬁsso 680PF T AL
I 6MJB
a7 e mo VA V78 |/3Vgﬁda 4&‘
- Byl 173 6MJ8 173 6MJ8 A2 vo
1.75 KHz B R-Y AMP  EQUIVALENT CIRCUIT FOR —— N\
4 B-Y AMP G-Y AMP Rs9 Al INTEGRATOR zio
/50v sl
N 150v 62 W 220pF
B 82K veer I ¥ vi TYPE
c 3% cios 13.13 KNz — KT8
D S 01 E - TR4 B TR6 -
— ._.4ov ' e ve t-—{mea}—c
1/2 6AH9 270V BLANKER IMEG 6KT8 \/
PINCUSHION |0av !
0
w2 s CORRECTION VI8 o "‘ I A s
E ) “ 5 ' 1/2 6KT8 322K Hn i KT8 TRI B TR2 Tes
VIO, IST COLOR ) = = 4 AN 8N
Y = = —— F3 Fa = \
wel STl AMP. COLOR LEVEL re3 COLOR ves | oo :\-f ¢ o - o
F LN L . 8 HUE SOCKET 300 LEVEL 1/2 6KT8 BN —
= RED —=
OOOO 270y 3RD COLOR VBB  63vac .
DJOJOJOJE D 270V RE4 t:lo.gk AMP. /2 6BVII SHIELD B CASE
G : e g2 00 TRE R-Y —BOTTOM VIEW OF TRANSISTORS —/
M5 (LEAD END VIEW) " RUE L A7 NOTES
YOKE SOCKET car v 121-587 o ] L2s DEMOD.
8 CABLE ASSY 033 92 ND COLOR 2% smu 2209F €3uH ALL VOLTAGES MEASURED FROM CHASSIS TO POINTS INDICATED.
i vl || Yegegeemo== ====== AMP 75V 1 ooy LC23  ALL VOLTAGES ARE D.C. UNLESS OTHERWISE SPECIFIED.
T3 4 7mEGH | 250V 24v~—1 | I}3PF
s __HEm e : W58 100K 3 T ALL D.C. VOLTAGES TO BE MEASURED WITH A VACUUM TUBE VOLTMETER
I_ ‘] = 4dvpep LN zCz'gg‘ 220PF 2 HAVING Il MEGOHM INPUT RESISTANCE .
OXE 9 -
“_Q 10301016 3] e M asy 7 == 4 4 N _— ALL VOLTAGE MEASURMENTS TO BE MADE WITH NO SIGNAL PRESENT AND
G WY YOKE PLUG (24 “s.ov L o1 . NORMAL SETTING OF CONTROLS AND CHANNEL SELECTOR SET TO CHANNEL
H | | “ RE {LEAD END Tl « I % K 27°‘£| i I A ) 2 UNLESS OTHERWISE SPECIFIED.
7 / L ;
£\ | g \ 4 i I”‘ : §'2°-L I“"" 2205r T | (o ol RESISTANCE MEASUREMENTS SHOWN WITH COILS DISCONNECTED FROM CIRCUIT
cas = = L cuz i
2208 3220 4 oopr ce9 N/ .00| . P | (13 ALL RESISTORS ARE $10% TOLERANCE, CARBON, 1/2 WATT UNLESS OTHERWISE
| b | ] DA R39 : : ;1\,8:; M J SPECIFIED
| | coLoRrizmMes J
T = T | KLLER = T52dpe a5 s30f COIL RESISTANCE NOT GIVEN UNDER ONE OHM
|_ ; _l ) 330kt skl ALL CAPACITOR VALUES IN MICROFARADS UNLESS OTHERWISE SPECIFIED.
| NP “J. i (— = e — i s0 FOR CAPACITOR TOLERANCE SEE LEGEND
oLy ~N —— VY
= R SR Y 7w CATHODE RAY TUBE 2ND ANODE VOLTAGE TO BE MEASURED WITH ELECTRO-
ps u voL R.
ot o 30 Skl an BUACK s e //J wens STATIC OR 20K OHMS MIN. PER VOLT HIGH VOLTAGE METE
RAM ., LO R T >
) COLOR PROGAAy, YOLTAGE INDICATES e o ARROWS ON POTENTIOME TERS INDICATE CLOCKWISE ROTATION
CONVERGENCE ASSEMBLY S-75137 o === (O)—= INDICATES ALIGNMENT 8 TEST POINT
S6V p-p 2 19V p-p - - =
| - WHT/GRN j A 210y e e PF =PICOFARAD MM, =MEGAHERTZ = MEGACYCLE
= = e oy | ACC KILLER A.F.C-Ep":_g%E - /2 6GHBA " INDICATES $20% MAY BE USED.
T C
| m (LEAD END VIEW) e | PHASE DETECTOR DET 220" 3 58MH, OSC. ¥~ INDICATES CHASSIS GROUND
|| s ® o - ey Vi5A —uv 1 .
@ ® $ | 23y 2% 001 23v 172 6GH8A 46:\ are TEST POINTS
| GRN T 10r M = L REACT. CONT. | $508 ' Al SOUND-SYNC-AGC. AMP OUTPUT
aut_]_ oAN R8G ] w = B SECOND LF COLLECTOR M SOUND OUTPUT
slglz | R% 6 Wi CNES  can o H " ;'gg‘m € PICTURE DETECTOR OUTPUT Q@ ACC VOLTAGE
al=lg i eRt Lines 157720 SRR | POk g0 I ciea 1| E b T’“’ azzs 1| cus 5 o | €2 SYNC-SOUND DETECTOR OUTPUT R R-Y GRIO OF CRT
730 793 A )% — E 1F-AGC S DB-Y ORIO OF CRT
-4 Res [y £ ¢ [ I |1
K 0 et o RO G i | MATCH = L }__ " sov d G 3RO LF. ALIGNMENT T G-Y GRID OF CRT
| ::mf; HORIZ LINES p—t—%v02%} T+ MATCH H  SOUND LIMITER PLATE vV COLOR A F.C DETECTOR
| TNES | g SLKRED | J 0%z ,mm | =S a0v p-p K KILLER VOLTAGE (GROUND TO W 3.5MM, COLOR AF.C DETECTOR
i u — —t+—l-—" R1048 E 0 2 2MEG _ kv 3.58 MHz OPEN COLOR CHANNELI
L_ R88 .2 ] . a 2.2uec X xi L
a2 27 l o :,.;: ey | MEG) 0 2208 173 PHOTOGRAPHS TAKEN ON A 90% MODULATED STANOARD COLOR BAR SIGNAL
?.ga'.?“' b ! VERT VERT vert | 2x.001 e 7o o1 <175 a7s WITH THE COLORS, READING FROM LEFT TO RIGHT, OF BLUE, MAGENTA, RED,
LINES 1" 200 200 1200 | 23v T ) I 001 I'"F 100PF YELLOW, WHITE, CYAN, GREEN, BLACK 8 WHITE, THE HUE SETTING WAS
| L 1s% % ADJUSTED FOR PROPER COLOR. THE WAVE SHAPES AT THE RED, GREEN AND
‘ I u 1] = via g i N 1 BLUE GRIDS OF THE PICTURE TUBE DEPEND UFON THE HUE SETTING.
i Top BLY oo, Y E 6RN i 6JC6 - ) O— INDICATES VOLTAGE SOURCE
MHORIZ
Lwes 003 wec o —— L I BURST AMP. —@mmcnzs CERAMIC TIE POINT (ZENITH PART NO.22-4721)
| TR
4
|12 ® | oof 64V p-p
| w BLy oo 15,75 Kiz R109
_ | 4.4K
ciso = " on " BURST 18w
L | A | WHT/ f TAKE-OFF
i—9 —BLy - S ——0 270V
ase P |
47 C1228
M | 2w X0 220 LEFT smé ‘ 80
97 w 120V AC 3s0v
130 1Mo x98 ) INTERLOCK =
N— ] P e K LINES RED/YEL
LU 99
LEFT | woRmiZ | -] 2
| Yo = omes) - = 220K?
HORIZ LINES + 4 x9a 55V p-p e R By o —- 270V
1 R100 RIGHT SIDE | 15.73 KHz e, 5 n 4 cia0
229 RBG SR _oe.3vac T
o HORIZ LINES PART | (3) GRN/YEL . 600V
_] OF MIO BX7Y3

COPYRIGHT 1968 BY ELECTRONIC

TECHNICIAN/DEALER « OHBWAY BUILDING,

DULUTH, MINNESOTA 35802



RCA VICTOR || esmennsoninm 7 [/ S/ KL AA X

TV Chassis KCS168

Series COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS

AND TECHNICAL INFORMATION FOR 6 NEW SETS o) - ® e T e ® o
VIDEO OUTPUT PLATE SYNC PLATE AGC GRID

SECOND DETECTOR ZONE 2B, PW-200
VERTICAL RATE 2.8V P-P VERTICAL RATE 70V P-P VERTICAL RATE 70V P-P HORIZONTAL RATE 48V P-P HORIZONTAL RATE 28V P-P

AUGUST « 1968

/
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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 12-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 o replacement? Sarkes Torzian universal re-
placements are only $10.45, customized replacements
$18.25.  Universal replatements 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 Osc. Mixer
Part # Frequency Tube Tube Heater

41.25 mc Sound

MFT-1 45.75 me Video 6GK5 6LJ8 Parallel 6.3V
41.25 mc Sound .

MFT-2 45.75 me Video 3GK5 5LJ8 Series 450 MA

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

Genuine Sarkes Tarzlan universai replacement tuners with
Memory Fine Tuning—UHF Plug In for 82-channel sels—
Pre-set fine tuning—13-position detent—Hi galn—Lo nolse
—Unlversal mounting

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

AUGUST 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., lersey City, New Jersey ... .. ... TEL: 201-792-3730
SOUTH-EAST . ................ 938 GORDON ST., S. W. Atlanta, Georgia ......... ... TEL: 404-758-2232
WEST . . . SARKES TARZIAN, Inc. TUNER SERVICE DIVISION
{ 10654 MAGNOLIA BLVD., North Hollywood, California .. TEL: 213-769-2720
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[T Tins for Technicians /||, -

Low-drain SOnalert signal
has dozens of uses

Turns “ON”'I | | 28 VDC (MAX.

Turns “OFF”
when illuminated

Most audible signals take considerable power to oper-
ate. But here’s a different one...the Sonalert . ..
that is completely solid state and works on a few
milliamps. And because of this characteristic, it can
be used in signalling, warning and testing arrange-
ments that would otherwise be impractical, compli-
cated or costly.

Here’s an intrusion alarm circuit using the Sonalert
(SA in the diagram). Switches S4 and S5 are control
line contacts in a low-voltage AC circuit . . . which,
when opened, will cause the relay contacts to open,
gate the SCR and the Sonalert will immediately sound
off. S4 and S5 can be door or window contacts, for
example. This is a “fail safe’’ circuit. The Sonalert is
powered by a battery (a 9-volt Mercury Duracell®
battery TR-146X is ideal). Any loss of AC power will
sound the alarm. S2 is an “‘arming” switch, and S3
lets you test battery condition.

By using fusible links in the S4 and S5 positions, you
can convert this to a fire alarm.

In conjunction with photo cells, Sonalert can be ar-
ranged to do all sorts of tricks. Its drain is so low that
it can be coupled directly to low-cost cadmium sulfide
cells. Two simple circuits are illustrated; one turns
the Sonalert on when illuminated, the other turns the
Sonalert on when light goes off.

Other uses? Sonalert works great as a continuity
checker, code practice oscillator, swimming pool splash
alarm. In your automobile it can be hooked up as a
water temperature or oil pressure signal, or as a
“headlights on” alarm. We’ve published a booklet
that describes how to make many different circuits.
Ask your Mallory Distributor for a copy of Folder
9-406, or write to Mallory Distributor Products Com-
pany, a division of P. R. Mallory & Co. Inc., Indian-
apolis, Indiana 46206.

®Duracell is a registered trademark of P. R. Mallory & Co. Inc.

DON'T FORGET TO ASK 'EM— PWheat elee ueeds fixing ?”

for more details circle 126 on postcard
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SENCORE

N -

FIELD EFFECY METER

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 a single low-cost instrument. This is all made possible by the
use of 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 your 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 volt. 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. Built-in battery check.
Unbreakable all-steel vinyl clad case. Optional Hi-Voltage probe adds 3KV,
10KV and 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 $5 g. g 5 (less batteries)
W SENCORE <f-=

X NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

.
'

426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101

for more details circle 131 on postcard
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EDITOR'S MEMO

“Project Transition”

In the May 1968 issue of ET/D we
outlined some of the efforts by indus-
try, business and government to train
people in technical skills.

In particular, we mentioned that the
government’'s Dept. of Detense (DOD)
and the EIA have a program design.
ed to give Army and Navy short-tim-
ers the chance to learn a skill before
discharge. The program is obviously
designed to train these people in some
type of useful skill and prevent an
avalanch of unemployed. In its basic
concepts 1t appears to be a worth-
while plan. However. from the letters
we have received there seems to be
some doubt as to the military's ef-
ficiency in useful placement of en-
listees already technically trained. One
TV service-dealer tells us that his son,
who attended one and one-half years
of pre-engineering and later graduated
from an electronic trade school. en-
listed in the Armed Forces. Before
enlistment he was promised continued
electronic training.

Because of his previous education,
he was naturally sent to a school for
on-the-job training. But. the training
turned out 10 be digging ditches.
changing light bulbs and laying cable.

Ultimately. the young man was sent
overseas. His job there consisted of
crecting tents. laying building founda-
tions and other general labor.

And this doesn’t seem 10 be an iso-
lated situation. We expect a man en-
tering any branch of the military serv-
ice will spend a certain amount ot
time in basic training. such as “boot™
camp. where they learn to accept dis-
ciptine and things like digging ditches.

But if the entire tour of duty for
technically qualitied people is spent in
these tasks. it is obviously a gross
waste of potential manpower and a
definite blot on the DOD’s training
program.

The program. called “Project Tran-
sition,” is primarily centered on train-
ing exiting military personnel and is
sponsored by the Service Technician
Development Program (STDP) of the
EIA. And with almost one million
Gls returning to civilian life this year.
the program seems to be worthwhile

However. if men with technical
skills are spending their time replac-
ing light bulbs, then the EIA and the
DOD had better make a little in-house
survey. If this situation is not looked
into. the knowledge and skills of many
of these ditch-digging technicians will
be out-moded. out-dated and out of
interest.

ELECTRONIC TECHNICIAN/DEALER



Drop in,anytime

..morning, noon, night, 7 days a week,
24 hours a day, 365 days a ycar, week-
ends, holidaysand anyothertimeyoucan
think of. Greyhound Package Express
is always wide awake and ready to
accept and ship your packages. GPX
carries your shipment aboard regular
Greyhound buses running on fast fre-

It’s there in hours and costs you less

quent passenger schedules. Your ship-
ment goes wherever Greyhound goes.
And Greyhound goes just about every-
where in the U.S.A. Sleep is for puppies,
pussycats and people. GPX never sleeps.
Got a package or a complete shipment
you want to get someplace in a hurry?
Remember GPX! You'll save time and

10 Ibs. 30 Ibs. 50 Ibs.

230 290 3.60

180 245 3.20

190 240 3.00

For Example  Buses Daily Running Time
e . 30 4 brs. 15 min.
LD 9 8hrs. 50 min.
DAlS-mSANTONIO 12 5 hrs. 30 min.
ek 9 3hrs. 30 min.

205 260 3.40

Rates subject to change. *Other low rates up to 100 Ibs. Lot shipments. too

It’s another service of diversified Greyhound Corporation.

AUGUST 1968

money. Choice of C.0.D., Collect, Pre-
paid, or open a Greyhound Package
Express Charge Account. For additional
information about service, rates, sched-
ules and routes, call Greyhound or
write: Greyhound Package Express,
Dept. 53-H.10 South Riverside Plaza,
Chicago, Illinois 60606.

m@,
GREYHOUND PACKAGE EXPRESS

for more details circle 121 on postcard
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When we created the $100 super powerful, super fringe
Super Colortron SC-1000, we figured it would be a long time
(if ever) before anybody could design an 82-channel VHF-UHF-
FM antenna anything like it.

And we still figure it that way.

But what we have done is create a VHF-FM antenna
that’s just as revolutionary. And just as profitable.

The $100 SC-2000, with higher gain than any other
VHF-FM antenna on the market.

The SC-1000 and SC-2000 have a lot of features in
common, including their price. And uncommon to any other
antennas, anywhere. At any price.

And since they’re meant to complement, not compete
with each other. Winegard dealers can’t lose, can you?

Get all the facts.

Call your Winegard distributor today. And write for
Fact-Finder #261.

24
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the newer SC2000,
alers cant lose.

EXCLUSIVE SC-2000 ELECTRONIC AND CONSTRUCTION FEATURES

Exclusive New Compact ‘‘Wedge’’
Design...Plus New Vertical Beam
Phasing On Each VHF Channel: Vertical
Beam Phasing on all VHF channels
means there is no signal pickup from
above or below the antenna. It means
interference from such sources as air-
planes, cars and diathermy machines
are shut out. And it means that ghost
signals are highly rejected. And that's
not all. The VHF capture areais doubled
and power gain over a conventional sin-
gle bay is doubled. The vertical beam is
flattened and elongated and spurious
vertical lobes are eliminated. All that,
and the SC-2000, with its unique
“Wedge" design, is still vastly shorter
and more mechanically stable than any
other configurations would have to be
to comeclose tothe gain of the SC-2000.

Exclusive Patented* VHF Director Sys-
tem: Absorbs VHF signal and focuses
it onto the collector elements. Helps
give the SC-2000 pinpoint directivity to
knock-out ghosts, smear and snow
*J.S. Patent No. 2700105, Canada No.
511984.

AUGUST 1968

Long Distance FM & FM Stereo Recep-
tion Bonus: Comparable to the results
you get with a 10 element FM yagi.

Exclusive ‘‘Impedance Correlators”:
Provide perfect 300 ohm VHF imped
ance match and produce more signal
gathering power per inch of antenna—
and also contribute to making the SC-
2000 extremely compact.

Exclusive Built-In Cartridge Housing:
Integral part of the antenna keeps
downlead connection weathertight.
Accepts Winegard's solid state cartridge
preamplifiers, color spectrum filter, etc.
A truly great Winegard innovation.

Exclusive Ellipsoidal Boom: Strongest
boom ever used on a TV antenna. All
elements of antenna are special alu-
minum alloy 40% stronger than used
on most antennas.

Genuine Gold Anodized Finish: The
only permanent gold finish on any an-
tenna. Sunfast. Protects against corro-
sion and fading. Lasts years longer.

... plus Gold Anodized finish; exclusive
High Tensile Aluminum Elements;
exclusive Wrap-Around Insulators; ex-
clusive Wrap-Around Mast Clamp;,
exclusive Winegard Gold Bond Perform-
ance Guarantee and new 2-Year
Replacement Warranty.

Winegard

ANTENNA SYSTEMS
©Copyright 1968, Winegard Company, Burlington, lowa

WINEGARD COMPANY « 3000 KIRKWOOD STREET - BURLINGTON, IOWA 52601

for more details circle 139 on postcard
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15 CRYSTAL MARKERS
3 SWEEP RANGES
ONLY $135

{ O

v
M EATHKIT TV ROST-MARKER/GWEER GENERATOA _woce o

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 you'd expect to pay for just
one of these functions.

® Three linear sweep ranges for TV tuned circuits in sound IF, color bandpass, video IF circuits
and proper overall RF /IF response » 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 ® 15 crystal-controlted
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
® All crystals included ® Completely isolated 1-15 VDC variable voltage supply for positive or
negative bias e Built-in 400 Hz modulation for trap adiustment and checking and adjusting FM
tuners e Phase Control and Trace Reverse Switch so markers will appear from left to right as
in set manufacturer’s instructions, regardless of ‘scope used & Blanking Switch eliminates
return sweep and provides base line e 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 e Bias and Scope Horiz. leads, Attenuator, Demod In, Scope
Vert., RF and Demodulator cables included in kit.

Kit1G-57, 14 0bs.. . ... .. . $135.00

1G.57 SPECIFICATIONS — Marker frequencies: 100 kHz; 3.08, 3.58, 40.8, 4.50 MHz, +.019,. 10.7, 39.75, 41.25, 4217
42.50, 42.75, 45.00, 67.25, 193.25 MHz +.005%,. Medulation frequency: 400 Hz. Input impedances: Externol Marker
External Sweep, & Attenvotor — 75 ohm. Demod In — 220 k ohm. Output impedances: Marker Out, Sweep Output & At
tenuator — 75 ohm. Scope Vert — 22 k ohm. Bias voltage: Positive or negative 15 volts DC at 10 milliamperes. Type of
marker: Birdie. Controls: Bios control with pull-on/push-off switch; Morker /Trace dual concentric; Sweep Width/Sweep
Center — dual concentric; Marker Out — concentric with Sweep Range switch; Phose. Switches: Rocker type separaie
switch far each of the abave listed frequencies; Blanking, On/Off; Trace Reverse; Madulation On/Off. Transistor Dicde
Complement: (19)-2N3692 transistor. (7)-2N3393 transistors. (1)-2N3416 tronsistor. (3)-silicon diode rectifiers (2)-crystcl
diodes. (1)-13.6 volt zener diode. (1)-20 volt zener diode Sweep frequency ranges and output voltage: LO Band — 2.5
10 5.5 MHz =1 dB ot 0.5 volts RMS fundamentals, ond 10.7 MHz on hormonics. IF Band — 38 to 45 MHz =1 dB, at 0.5 vals
RMS, furdamentals. RF Band — 64 to 72 MHz =1 dB at 0.5 volts RMS fundamentals, ond 192 fo 198 MHz on harmonics. At
tenuator: Total of 70 dB of attenuation in seven steps — 1, 3, 6, 10, 10, 20 and 20 db. Power requirements: 120 volts, 60
Hz AC ot 20 watts. Dimensions: 1334* W. x 515" H. x 12'4° D

DON'T NEED THE SWEEP?
The 1G-14 has the same features and
specifications — without the sweep.

Kit 1IG-14
12 Ibs. shpg. wt.
=== $99.95
sl IS
| HEATH COMPANY, Dept. 24-8 |
Free 1968 | Benton Harbor, Michigan 49022 k
Heathkit Catalog | o Enclosed is s plus shipping. |
Describes these and over 300 other |  Pease send model (s) : I
Kits for test, sterec “hi-fi, color TV, | (O Please send 1968 Heathkit Catalog. |
SWL, Amateur Radio, CB, Marine, | Wamd |
Educatienal, home and hobby, Save -
up to 53% the easy and enjoyabte I (please print) I
Heathkit way. Just mail coupon or | Address :
write: Heath Company, Benton . .
i City, State_ — _Zip
Harbor, Michigan 49022. I (Prices and specifications subject to change without notice) TE-182 |

tor more details circle 122 on postcard
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LETTERS
TO THE EDITOR

Sold Back Issues

In your March 1968 issue of ET/D
you printed my announcement to sell
back issues of ET/D. I sold them to
the first buyer. But. the response was
so great that I can’t possibly write and
thank everyone who wrote me. Would
you please print my thanks to every-
one in your next issue of ET/ D.

Epwin Utricn

Fresno. Calif.

Unknown Vintage

I purchased a “Crosley Showbox.,”
vintage unknown as the decal is gone.
The speaker has a removable cone
dated 1927, England and Canada.
Tubes are: two 171, three 26. one 27
and an 80 power tube. | would like to
get this set operating and need a sche-
matic. Any help trom an ET/D reader
would be appreciated.

RoserT C. PiTTS

4809 S. V §t
Fort Smith. Ark. 72901

Color TV for Australia

Can you please help us? We need
a good second hand portable (or small
cabinet) color television receiver for
studying purposes. We here in Aus-
tralia expect to have color in the near
future as the transmitting equipment
has already arrived.

We would be very grateful to any
reader or dealer who could tell us
where we might obtain a color set,
the cost and shipping expenses.

R.A. Pai
Pal’'s TV Service
293 Railway Parade
Mayvlands
Western Australia

Nuts to Full Time

Reading Letiers 10 the Editor from
Harry Goldman in the March issue
makes me satistied that I am only a
part timer. I don’t believe 1 could
stand 1t full time. Several TV shops
in our small town have gone out of
business. Who can make a living with
a shop full of sets waiting tor back
orders that have been back ordered
from back orders?

What are TV and radio manu-
facturers up to arc we to junk all
older sets and sell new ones? If so,
how much do we allow on a trade-in
for which we can’t even obtain re-
pair parts?

H's quite a problem — 171 stay a

ELECTRONIC TECHNICIAN/DEALER



Why RCA
IS No.1In
color TV tubes

Because RCA pioneered the color picture
tube in use today.

~ Because no other color picture tube gives you
~2® such outstanding overall performance.

Because RCA has introduced more technical
innovations in color picture tubes than any
other manufacturer,including “‘locked-in"’ color purity and
precise color registration from the moment the picture appears.
Because RCA makes camera tubes that “‘take’ the picture,
makes transmitting tubes that‘“‘send’’ the picture, makes color
picture tubes that reproduce the picture.

Because without RCA there would be no electronic colorTV
system as we know it today.

That's why!
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or two for nothing

Here's the only Replacement Guide that lets you find
any control part when all you know is the TV or Radio
model| number.

Or the manufacturer’s part number.
Or the chassis number .

:‘ and the component function.

v The guide costs $25.00 by itself because
there's nothing else like it in the world
AND it's worth it to you!

But you can get 2 of them free!
Just buy a Uni-Tite Replacement Center

that lets you make up any control part from
its components in seconds.
It slims your control inventory to just 15 ¢ubic feet.
It speeds your service. Saves you time and money.
Saves work. And you'll always have, right in stock, every control
in popular demand. Best of all, you'll be offering your
customers famous Clarostat quality.
Send for your Clarostat Replacement Guide, today.
At either price.

CLARCSIAT

Dover, N.H. 03820, Dept. 110.

for more details circle 114 on postcard
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part timer. It’s impossible to maintain
good customer relations with back
orders it takes more time finding
replacement parts than it takes to do
the work.

I had one portable TV set which
needed a part available only in the
Midwest. 1 ordered a small coil which
had burned out. They sent me a tele-
scoping antenna COD. Next they
sent me a big iron core choke also
COD. Both useless. How do 1 get my
money back? | finally put in a ther-
mistor and explained it to the custom-
er. In the meantime | have parts |
will probably never use.

Anyway. | enjoy your magazine.
I've been getting it for years and prob-
ably will for some time to come

ROBERT F. CAREY
East Falmouth, Mass.

Military Hickok Tube Tester

I am in need of any information
which will assist me in modifying a
military tube tester Model TV-7 B/U
(made by Hickok). At present it will
not check any of the newer TV-
radio tubes. especially the type com-
mon in series string filament circuits.

Harotp D. WRIGHT

Rt. 3, Box 261
Enterprise, Ala.

Audio Spectrum Control

About 20 years ago there was a pre-
amp and “audio spectrum control” on
the market. 1 don't know the manu-
facturer, but memory associates it
with B & K. I am in need of onc. If an
ET/D rcader has one of these in his
junk box or gathering dust on the
shelf, please write me stating price.

Tueo. P. Hover

410 Marion Ave.
Lima, Ohio 45801

Oh My — Wet or Dry

In reference 1o vour Editor's Memo
in February 1968. Your article stated
that the average healthy, adult male
has a dry body resistance of less than
SK ohms measured from hand to hand
and standing on bhoth feet. We dis-
agree.

Using an  HP410B-VTVM  we
measured the resistance of seven men
stationed here and the lowest record-
ed dry reading was 14K ohms and
that was aided by removing the shoes
(about 1K ohm less). The lowest wel
reading was 3K ohms, the dampness

ELECTRONIC TECHNICIAN/DEALER



New design for color
...and all other!

QUICK-CHECKS
MORE COLOR
TV TUBES
WITH

Gm™ ACCURACY

Makes test under actual
set-operaiing conditions

&K model 707
DYNAMIC MUTUAL CONDUCTANCE
TUBE TESTER with obsolescence protection

You're always ahead with B&K. The new “707” gives you the famous B&K
professional tube-testing speed and efficiency—plus the ability to test more
color TV tubes with Gm* accuracy.

Provides multiple-socket section to quick-check most of the TV and radio

Tests: tube types the {rue dynamic mutual conductance way*—plus simplified switch
New and old TV and section to check other tube types in Dyna-Jet emission circuit. Also includes
Radio Tubes. Tests provision for future new sockets.

Nuvistors, Novars, You can quickly check all the tubes in the set, detect hard-to-locate weak
10-pin tubes, 12-pin tubes that need replacement .. .sell more tubes, save call-backs, and make
Compactrons, European more profit. Makes test under set-operating conditions. Checks each section of
Hi-Fi tubes, Voltage multi-section tubes separately. Checks for all shorts, grid emission, leakage, and
Regulators, and Most gas. Makes quick *“life”” test. Exclusive adjustable grid emission test provides
Industrial types. sensitivity to over 100 megohms. Quickly pays for itself. Net, $18995

See your B&K Distributor or Write for Catalog AP22-E

A DIVISION OF DYNASCAN CORPORATION
1801 W. Belle Plaine. Chicago, Illinois 60613
WHERE ELECTRONIC INNOVATION IS A WAY OF LIFE

NEW TUBE INFORMATION SERVICE

Keep your tube tester up-to-date.
Subscribe now to tube information
service, available every 3 months.

Export: Empire Exporters, 123 Grand St., N.Y. 10013 U.S.A.

... for more details circle 111 on postcard
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FAST

COMPLETE OVERHAUL
ON ALL MAKES

OF TV TUNERS

(WE SHIP C.0.D.)

$9.95

GEM CITY TUNER
REPAIR SERVICE

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

for more details circle 120 on postcard
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produced by running 1o work up a
sweat or by dipping fingers into a
bow! of water. The readings obtained
from cach man. wet and dry. is logged
as follows — who's right?

Name Wet  Dry
Albanese. Vincent J. 8K 35K
Heerten. Louis F. 7K 15K
Schmitt. Mike C. 8K  SOK
Morner, Fred G 7K 15K
Spencer. Darwin 9K 45K
Torpin, Jr., Charles H. 3K 14K
Walfram, John E. 8K 45K

CHARLES TorpiN, USN
Pasadena. Calif.

When we were in the Navv, we
didi’t have 10 run to work up a sweat.
Sounds like a landlubber's tea party
who ever heard of a sailor having 10
dip his fingers in a bow! of water 10 get
wer. By the wav, did that bow! con-
tain salt water? Try the readings with
an ohmumneter. . . . . Ld

More on PC Boards

I must rise to the defense of Mr,
Neuman's  letter  (ET/D-December
1967) 1o toss a tew wet noodles at Mr.
Sinks” reply (ET/ D-May 1968).

I have serviced over 20.000 televi-
sion receivers in the past 20 years as
the owner-operator of a TV-radio serv-
ice shop. That should qualily me as far
as experience goces.

We all scem to be out of step except
Mr. Sink. who must be connected
with the sale or manufacture of printed
circuits. bonded copper, or precision
ctched, ete.. etc.

Mr. Neuman indicated no quarrel
with low voltage, low current PC de-
vices. They are hard 1o repair at a
profit due to the low hour average
wage paid to workers in the floreign
manufacturing plants. This results in a
very low selling price.

I have |landwired hundreds of
broken printed circuit boards with
wire. but have yet to use copper foil 10
repair a handwired set. Would Mr.
Sink really have us believe it is casier
to test. remove and replace a bad
socket, capacitor or ¢oil {rom a circuit
board which usually has a metal back
ing under it? Easier than an open.
handwired set? Who is he kidding?

As an associate once said concern-
ing circuit board component repair;
crush it, try to save the leads. then
solder the WiRES together.

STANLEY R. HOFF
Klamath Falls. Ore. 97601

Why every CB
emergency
team

should

‘;"{ own a

< scanner,

incomparable

Model M-119 eecrorc saororsed

When a life may depend on your
ability to communicate, there can be
no compromise with the perform-
ance of your antenna. Nothing
ever designed can match the instant
response, pinpoint capability and
reach power of the incomparable
SCANNER.

® Electronic focus and beam rotation—a
tremendous 7.75 db directional gain.

® Change signal direction in a split second—
zero in on mobiles instantly.

® Unmatched 23 db front-to-back ratio—
significantiy rejects skip and local inter-
ference off the backside.

® Compact—17Y; foot vertical elements, total
radius only 3 feet.

& Priced 309 under conventional beam arrays
with rotors,

antenna

specialists co.

A Division of Anzac Industries, inc.
12435 Euclid Ave., Cleveland, Ohio 44106

“Stripes of Quality” @
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IT TAKES AN EXACT REPLACEMENT
TO HIT THE MARK IN COLOR TV SERVICE

TWIST-LOK" Capacitors come in the right ruﬁngfs
so you can make exact replacements

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

spnnGUE®
P.S. 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.

for more details circle 134 on postcard
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GENERAL ELECTRIC

TV Chassis AY through AD — B+ Fuse

Some service technicians are replacing the B+ fuse in
the “A" line chassis (AY through AD) with a slow-blow
type. This type of fuse will not protect the set from damage
in the event of a B+ short.

Whenever an “A" chassis (“‘AY” through “AD") is serv-
iced for any reason. the B+ fuse should be checked to be
sure that it is a 2a. fast-blow type, catalog No. ET10X41.

CANADIAN GENERAL ELECTRIC

TV Chassis M664 — Volume Control Damage

There have been a few cases where a 6T 10 audio out-
put tube has developed a grid to screen grid short, resulting
in high B+ current through the volume control and damag-

»+278v

ing the clement. This happens when the volume control is
set for a medium to low volume when such a short occurs,

Whenever a M664 chassis is serviced for a defective vol-
ume control or 6T10 audio output tube. the follow ing items
should be checked for possible damage and a 22K resistor
added to prevent future damage. 1. Volume control check-
ed for noisy or intermittent spots. 2. Measure the screen
grid resistor R323 and cathode resistor R310 for correct
values. 3. Add a 22K, V2w resistor between pin 8 of 6T10
and the center arm of the volume control.

Phono Chassis M686 — Audio Circuit Alterations
Since the initial version of the M686 service note, there
have been a few minor alterations to the schematic as
shown: I. Resistors R113 and R114 were used on the de-

RH3

32

G TecHNicAL DIGEST

luxe 12 push-button version of the M686 chassis only. They
were used to lower the amount of supply voltage being fed
lo the tuner’s regulator circuit consisting of TR7 and DS.
2. Capacitors C86 and C87 have been changed from

.l

[
I 2 RESISTORS
| USED ON THE

,:/' AR540B ONLY

-

Nook”

e e diimad

i1l PHONO .
N\ In 7

N &

Ol ufto .005 4f to smooth out the bass response which in-
itially proved to be too critical. 3. Transistors TR17 and
TR18 should be shown as NPN not PNP. 4. On the
ARS540B chassis only — two 100K resistors have been add-

n
i BASE
fa OF TR2

R3 g £R4

R8

I 12K ne
ca8,
RS3' « —»R3I
R4! @— —a R49

R4S
1K

Le

ed in the phono input circuit to decrease the amount of bass
response as shown in diagram. S. There should be a
ground connection between C77 and C106 as shown on the
diagram. 6. There is no connection between R4 and RS3
as previously shown. There is. however, a connection to R3
as shown on the diagram.

Amplifier Chassis M683 — Poor Bass Response — Earphone
Hum and Hiss

There have been a few complaints of (1) insufficient bass
response and (2) hum while the set is operated with car-
phones connected

ELECTRONIC TECHNICIAN/DEALER
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It tells you

3

g how 12 Delco
1 transistors replace
B over 7,500 other types.

 In radios, television sets, stereo systems, tase recoraers.

: In cars. In Industry. In the home.
D=2lco DS transistars are actually designed for botk original
equipment and replacement use in Seneral Motors car

radios (which g.ves you an idea of their quality). But thay’'re
capable of replacing over 7,500 other type tranststors. And we

) don't have to tell you what that means to nventory.
Want the new Delco replacement guide? Drop us a 'ine. We'll
send it right ou: with a free directory of United Delco
electronic parts suppliers. They have our DS transistors

e i'h inventory‘ ready to go. Delco Radio, Divislor of Genera  Motors, Kokoma, fadlana.
2 Send for it soon though.

The test things GM | Unjtedc
]

in life may be free,
but they don’t last torever. Deloco

3 MARK 8F RRCELLENEZ
»

»
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FACTS MAKE FEATURES:

BURNOUT PROOF SOLID STATE OVERLOAD PROTECTION.
NO DAMAGE TO TESTER IF OVERLOAD BUTTON IS INAD-
VERTENTLY HELD DOWN. PATENT 3,359,457.

ONE SELECTOR SWITCH MINIMIZES CHANCE OF INCORRECT
SETTINGS. DC POLARITY REVERSING.

2
3

Additional protection is provided by Model 630-PLK's new
transistorized relay circuit. Transistorized overload sensing
device does not load circuit under test, eliminating the pos-
sibility of damaging circuit components. A special meter
shorting feature on *‘off'’ position offers high damping when
moving tester. The exclusive patented Bar Ring Movement
provides self-shielding and is not affected by stray magnetic
fields. Wider spread scales, and unbreakable clear plastic
window assure maximum readability. Diode network across
meter protects against instantaneous transient voltage.

CARRYING CASE Model 639-0S black leather carrying case,
built-in stand, Flaps open to permit use of tester in the case.
Suggested U.S.A. User Net..... ..... ... .. . $14.70

DON'T FORGEY TO ASK ‘EM “"WHAT ELSE NEEDS FIXING?"*

TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO

4.4 OHM CENTER SCALE, 0.1 OHM TO 100 MEGOHMS RE-
SISTANCE IN 4 RANGES.

. for more details circle 137 on postcard
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To etfectively overcome the complaints of insufficient
bass responsc. a signal divider network may be added to

| cach channel.

To reduce the amount of earphone hum and hiss a 100 Q
resistor should be added to one lead of each earphone per
channel.

This is not intended as an instruction to rework sets. but
1s given as information only.

TV Chassis M664 Codes ‘X’ and ‘W' — Production Changes

During production. fuse F403 was added in the primary
circuit of T401 as shown.

5402

/ T
- [ o S40I
S40|A ‘
ON
ADD C408
FUSE
F402
F403
*—\_re
;’ 2.5 e
3 R40I
2.2M

[4 ) 120V 60Hz

In latest production. resistor R324 has been added be-
tween pin 8 of 6T10 V7B tube and the volume control
R309 to prevent damage to R309.

T302

v7s
172 6TIO

&

R3I0
180

RESISTOR

MAGNAVOX
Distorted Audio in TV Sets

You may encounter a few cases of distorted audio be-
cause of audio drift in television chassis using a 360847-2
! quadrature coil with the polypropylene coil form. This coil
| can be readily identified since the form is a translucent
colorless material.

To eliminate drift. production is now using as a replace-
ment a new coil which can be identified by an opaque-
white coil form. Also used in production are some 360847-
2 coils having a shorter. blue colored form which is also an
acceptable replacement for the earlier type.

All replacement 360847-2 coils shipped from Magna-Par
will be of the improved type.

ELECTRONIC TECHNICIAN/DEALER



You can earn more money if
yougeta Government FCC License

...and here’s our famous
CIE Warranty that you
will get your License

if you study with us

at home

NOT SATISFIED with your present in-
come? The most practical thing you
can do about it is add to your Electron-
ics know-how, pass the FCC exam and
get your Government License.

The demand for licensed men is
enormous. Today there are over a mil-
lion licensed broadcast installations
and mobile transmitters on the air, and
the number is growing constantly. And
according to Federal 1 aw, no one is
permitted to operate or service such
equipment without a Government
FCC lLicense or without being under
the direct supervision of a licensed
operator.

This has resulted in a gold mine of
new business for licensed service tech-
nicians. A typical mobile radio service
contract pays an average of about $100
a month. It’s possible for one trained
technician to maintain eight to ten
such mobile systems. Some men cover
as many as fifteen systems, cach with
perhaps a dozen units.

Opportunities in Plants

And there are other exciting opportu-
nities in the aerospace industry, elec-
tronics manufacturing, telephone
companies, and plants operated by
electronic automation. Inside indus-

OF SUCCESS IN OBTAINING
A GOV:RNMENT FCC LICENSE

A Cleveland Institute of Electranics

FCC Licznse course will quickiy pre-
pare you for a Government FCC
License. H you don’t pass the FCC
exam a‘ter completing your course,
CIE will r2fund all your tuition. You
get an FCC License...or your money

trial plants like these, it’s the licensed
technician who is always considered
first tor promotion and in-plant train-
ing programs. The reason is simple.
Passing the Federal Government’s
FCC exam and getting your License is
widely accepted proof that you hknow
the fundamentals of Electronics.

So why doesn't everybody who
“tinkers™ with clectronic components
get an FCC License and start cleaning
up?

The answer: it's not that simple. The
Government's licensing exam is tough.
In fact, an average of {wo out of every
three men who take the FCC exam
fail

There is one way, however, of being
pretty certain that you will pass the
FCC exam. That's to take one of the
FCC homie study courses offered by
the Cleveland Institute of Electronics.

CIE courses are so cffective that bet-
ter than 9 out of every 10 CIE gradu-

ates who take the exam pass it. That's
why we can afford to back our courses
with the ‘ron-clad Warranty shown
above: you get your FCC License or
your money back.

Mail Coupon for Two Free Books

Want to know more? Send the coupon
below for frec copies of our school
catalog. “How To Succeed In Elec-
tronics,” describing opportunities in
Electronics, together with our
special booklet, “How To Get A Com-
mercial FCC License.” If coupon has
been renioved, just send your name
and address to us.

ENROLL UNDER NEW G.I.BILL
All CIE courses are available under
the new G.1. Bill. If you served on
active duty since January 31, 1955,
or are in service now, check box in
coupon for G.1. Bill information.

Clevetland Institute of Electronics

1776 East 17th Street. Cleveland. Ohioc 44114

Matt Stuczynski, Senior Trans-
mitter Operator, Radio Station
WBOE: "I give CIE credit for my
First Class Commercial FCC Li-
cense. Even though I had only
six weeks of high school algebra,
CIE’s lessons made Electronics
easy. | now have a good job in
studio operation, transmitting,
proof of performance, equipment
servicing...and am on my way
up.

AUGUST 1968

_______________________ .
l Cleveland Institute of Electronics |
| 1776 E.17th St. Cleveland, Ohio 44114 |
i Please send me without cost or obligation: i
: 1. Your 40-page book “How To Succeed In Elec '

tronics™ describing the job opportunities in Electron- I
] ics today and how your courses can prepare me for |
| them. |

P . TSR} 2. Your book “How To Get A Commercial FCC Li- |

Thomas E. Miller, Jr., Engineer, i p |

. cense.
Indiana Bell Telephone Com ] N A [
pany: “l completed my CIE | aime (Ploase PrinD) ge |
course and passed my FCC exam Address |
while in the Navy. On my dis- | - o |
charge. I was swamped with job i City__ S — _ [
offers from all over the country. [ . |

My only problem was to pick the | State =—= Zip i

best one.and | did—engineer with | [J Check here for G.I. Bill information ]

Indiana Bell Telephone. CIEmade | Accredited Member National Home Study Council

the difference between just a job | A Leader in Electronics Training...Since 1934 |

and a management position.” RS ST S S S S S S Y ET4s_ )
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...the soldering tools
professionals depend on

original Dual Heat
Soldering Guns

Preferred by technicians for their
fast heating copper tips, exclusive
trigger-controlied 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:

ET/D

TECHNICAL DIGEST

TV Remote Control Receiver Model 704044 — Locating
Bracket
A remote receiver locating bracket is now being used in
instruments which employ the cight-function remote sys-
tem. The bracket maintains correct spacing between the re-
mote receiver and the television chassis. The remote receiv-
cr may be removed., as before, by detaching the hold-down

RECEIVER RETAINING CHANMEL

- REMOTE RECEIVER

\ RECEIVER

OCATING
14CKE T
3 TV CHASSIS
'\ o L} 1 ,-? P
[ S
H N
'I -
'
REMOVE wOOD nOLD DOWN REMOVE MACHINE SCREw
SCREwW TO REMOVE BRACKET TO REMOVE TV CHASSIS
RECEIVER

bracket and pulling the receiver toward the rear of the in-
strument until it clears the retaining channel. The remote
receiver and the locating bracket need not be removed when
the television chassis is removed from the cabinet.

TV Chassis T908/T915 — Failure of Capacitor C615
Some reports have been received of capucitor C615
(8200ph) opening. This results in a sharp increase in reso-
nant frequency of the horizontal output transformer with an

Utility Kit includes Weller
100/140 watt gun, extra tips,
tip-changing wrench, flux
brush, soldering aid 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 lIrons
in a size for every job

Ideal 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.

e 25-watt, 134-02. 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
o 80-watt, 4-0z. Model SP-80 with %’ tip
e 120-watt, 10-0z. Model SP-120 with Y%’ tip
e 175-watt, 16-0z. Model SP-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 138 on postcard
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attendant increase in pulse voltage during retrace. This volt-
age can be sufficient to damage the output transistor. It is
suggested that in all cases of horizontal output transistor
failure. C61S should be checked and replaced as necessary
betore installing the new transistor. C613 has been changed
in later production to a 2kv capacitor part No. 250290-17.
Stock and use this capacitor as a replacement.

ELECTRONIC TECHNICIAN/DEALER



The best TV deserves

the best antenna!

Install a Zenith Quality-Engineered Antenna!

Model 973-94
designed for far fringe areas

These features help a Zenith outdoor antenna pro-
vide the superior reception that makes for satisfied
customers:

¢ Capacitor coupled cap-electronic VHF dipoles.

» Tapered UHF grid driver.

» Staggered square UHF directors.

e Low-impedance, triple boom construction.

Exciting Surprises .

You can choose from twelve all-new Zenith VHF/

for You-
l and Your #amily! [ UHF/FM or VHF/FM antennas. All are gold color
Fun for all! alodized aluminum for better conductivity, greater
Get the details | corrosion resistance and longer service.

! at your Zenith
Distributor's l Ask your Zenith distributor for a free technical man-

Parts Department. AJ ual. He has charted the reception characteristics of

your area, so he can recommend the best antenna
for each installation.

W ANNIpE
L 've,;

BEST YEAR YET TO SELL THE BEST

1918 1968

[
S

v, K
% N

%

“ogagye . .
The quality goes in before
the name goes on
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Know why RCA’s
color chassis
are so easyto

Because service
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"
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Learn how to

repair them fast by
studying some actual
‘tough-dog’ cases
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described here

ELECTRONIC

TECHNICIAN / DEALER
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Solving Difficult Solid-State

Auto Radio Problems

m Ycars of troubleshooting experi-
ence convince us that most “dog-
type” solid-state auto receiver prob-
lems are caused by weak or inter-
mittent conditions. The dead radio,
for example, is the easy one 1o re-
pair. But with the proper test instru-
ments and plenty of solid-state
“know-how,” the ditticult problems
can be quickly solved. too.

To troubleshoot and repair tran-
sistorized auto radios efficiently, an
in-circuit transistor tester is a must
item. A VTVM or low volt/ohm
VOM will make the necessary volt-
age and resistance measurements. A
good auto radio bench power sup-
ply. with built-in voltage and cur-
rent meter, provides necessary pow-
er for the defective radio. The in-
circuit beta tester and a scope will
shorten the repair time of most in-
termitients and other ditfficult prob-
lems.

Weak and Intermittent
Conditions

Weak and intermittent conditions
may be caused by more than one
detective component. Actually, they
may be located in different sections
of the solid-state auto receiver. Or
perhaps there are two or more sep-
arate defects.

Transistors, capacitors and PC
boards produce most intermittent
conditions. A transistor will short,
become lcaky or open. When a test
signal is applied to the basc termi-
nal of an intermittent transistor, the
transistor will frequently begin to
conduct. This may also happen when

an in-circuit beta transistor tester is
connected to the transistor. Under
intermittent conditions, try to avoid
shocking the suspected transistor
back into operation.

A leaky or open capacitor will
cause distorted and weak reception.
When a poor internal connection
develops within the capacitor, inter-
mittent  reception follows. Check
the electrolytic capacitor for a dried
or leaky condition. One casy method
to check a suspected capacitor is by
using a high ohmmeter scale. A
good electrolytic capacitor will show
a high resistance reading and then
slowly drift back to zero. Shorted
or leaky capacitors will have a low
ohmmeter recading at the beginning.

Check the PC board for possible
cracked sections. Poor circuit wir-
g will produce intermittent condi-
tions. Small soldered stand-oft term-
inals used to tie outside components
to a PC board will often break at
the soldered joint. Pushing gently
around on the PC board, with a stiff
insulated alignment tool, will often
reveal many cold-solder connections.
Use a lighted magnifying glass to
inspect a defective PC board. And
there will be frustrating moments
when you will find it necessary to
go over every terminal on a PC
board with an iron to clear up an
intermittent condition.

You will also tind cracked or
burned resistors that may cause
weak  or intermittent  problems.
Many times the cracked resistor may
be covered by another component
or hidden under the PC board. Re-
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Fig.2— A
cracked PC com-
ponent caused

hum and loss of voL
reception.  CONT

AUTO RADIOS . ..

moval of the entire board may be
necessary 1o locate a burned halt-
waltt resistor. Be sure to check for
possible burned cmitter resistors
after a defective power output tran-
sistor has been replaced.

Now let’s tackle a few actual dif-
ficult auto radio problems and see
how they are solved.

Too Much Current

The complaint on this Philco-
Ford, model 7TPF, was “always
blowing fuses.” Most solid-state
auto radios will draw from 0.25
up to 1.5a at 12.6vdc. The average
current drawn by most transistoriz-
ed auto radios is 1.2a. When we
“fired up” this particular radio,
the meter indicated 22a. That's a
lot of current!

Right away we suspected a
“leaky” or shorted power output
transistor but this one had al-
ready been recently replaced by
someone. Perhaps the new replace-
ment went bad because of a burned,
out-of-tolecrance emitter  resistor.
But sometimes these defective re-
sistors do not get replaced. Sure
enough, the 0.68 @ cmitter resistor
(Fig. 1) was hot and was replaced.
But we still had heavy current drain
after replacing the output transistor
with a “substitute” type.

The trouble could be in the driver
circuit it direct coupling was used to
the output transistor. Checking the
PC board we found only three other
transistors and they were in the
tfront end of the radio. This called
for a circuit schematic to locate the
“missing” driver transistor. After
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Fig. 1 — Check emitter resistor for out
of tolerance when replacing output
transistor.

checking the radio schematic, we
located two audio stages within a
PC component.

While checking the audio sec-
tion on the schematic, we discovered
that the power output stage should
have an NPN type transistor. We
had replaced it with a PNP type
like the one in the set. Here was the
answer (o the excessive current
drain of the solid-state receiver.

The NPN power output stage is
rare in auto radios — so watch out
for it. This special Philco-Ford part
number, 31.4-6001-01, was ordered
from the distributor and after in-
stallation, the radio was back in nor-
mal operation again. Correct tran-
sistor substitution is a “must” and
should be carefully watched during
replacement.

In another Philco-Ford model
TPTF (Fig. 2), the complaint was
“audio hum, no reception.” A sig-
nal from the noise generator was fed
to the volume control wiper-arm
and then to the base terminal of the
output transistor. The output tran-
sistor stage seemed 1o be working
and the trouble appeared 0 be be-

10.4V

]

12.2v

tween the base of AR5 and the vol-
ume control.

We fed the audio signal in at
terminal 6 on the PC component —
still no audio output signal. Vollage
checks on terminals 2 and 3 were
normal. Visual checks of the PC
component showed a crack between
terminals 5 and 6. This PC compo-
nent, 3L5-0001-01, is tocated at
the end of the chassis PC board.
Only an original replacement can
restore operation of this solid-state
radio.

Very Weak Stations

The complaint on a Rambler
model SBAM (8991561). radio
was “‘very weak volume on local
broadcast stations.” With an audio
signal applied to the volume con-
trol, the audio sections checked out
okay (sce Fig. 3). The trouble
must be in the front end.

Next, the noise generator signal
was good at the base of the convert-
er stage. Going to the RF transistor
we had good signal on the collector
and emitter terminals. Nothing oc-
curred on the base terminal — only
a popping noise with the noise gen-
erator probe applied. Checking
further, we tfound the RF transistor
had been replaced with a Bendix
DS25 this checked out with the
cross-reference replacement guide.

Voltage checks were quite close
on all transistor elements. The col-
lector potential was 1.3v but should
have been 2.2v. Voltage on the
basc and emitter terminals was 10.1.
Actually the supply voltage going to
these two clements was 10.7. No
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forward bias between emitter and
base! Perhaps Cl was lcakv. But
removing one lead proved other-
wise. And the emitter resistor, RO,
was exactly 220 Q . When the anten-
na lead was touched to the collec-
tor teriminal, stations were heard
across the entire dial — the RF
stage was not performing!

Lets go back to that forward bias
problem. Some outside component
was eliminating forward bias be-
tween  base-and-emitter. Checking
the schematic, 1t was noted that a
leaking C2B, a decoupling electro-
Ivtic, could cause the trouble. A
similar capacitor was momentarily
bridged across C2B, but still no
tavorable results. Of course, in
this case, we wouldn’t learn much
by bridging the capacitor if it was
leaking.

Somewhere  along the line we

had  really “flubbd  up.” Again,
signal  and  voltage checks  were

made at the base and emitter and
since the voltages were approxi-
mately the same on both clements,
the transistor was  obviously  not
conducting because no forward bias
existed between base and emitter.
Stnce the DS25 is a PNP germanium
transistor, the base would normally
be about 0.2v more negative (less
positive) than the emitter.

Going over the circuit again, we
found C2B was part of a tilter net-
work. A 1000,F capacitor was also
located in the same  component
shell. But how could a leaking C2B
affect the forward bias of the RF
transistor?  Simple. Since the -
ternal leakage reststance of C2B,
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IF
t avc Lmiter

K Fig. 3— A leaky
AN capacitor (C28B)
shows up as in-
correct biasing

nv ter and base.

plus the resistance of the antenna
coil, parallels the base and emitter,
a4 situation could exist to create a
voltage balance between both cle-
ments — with little or no bias be-
tween the base-and-emitter  junc-
tion. Qur next steps proved this.

C2 was removed and resistance
checks were made on the 1000
section  (C2A).  The ohmmeter
needle swung upward and slowly
drifted back. But the 30gt section
(C2B) had a lcakage of 1209 -
here was the cause of the trouble.

The resistance leakage of C2B,
in effect, removed the torward

bias from the RF transistor.

Since a 1000t and SOuf capaci-
tor at 1.5 and 3v rating was not
immediately available, two separate
50041 units and a single S0yt capaci-
tor were substituted. A 1000uf ca-
pacitor must be installed in the filter
network or motorboating will occur.
These three small electrolytic capaci-
tors were taped together and solder-
ed into the PC board. Extreme care
must be exercised to return the ca-
pacitors’ negative ternunals to the
correct point in the PC circuit.

Intermittent Transistor

The customer’s complaint on a
Plymouth model 250 was  “sta-
tions fading in and out.” We could
tap on the auto dash or go over a
severe bump and the radio would
cut out. The intermittent reeeiver
was pulled and “cooked™ on the au-
to radio bench. Naturally the
sct worked tor hours! No matter
how the radio was bumped or tap-
ped — she stilt plaved on.

between the emit-

After removing  the top  and
bottom  panels, components  and
component  leads  were  prodded

and pulled, not-too-gently. in an ef-
fort to make it act up. This imtermit-
tent radio operated pertectly  the
rest of the afternoon. Hopefully,
to solve the intermittent situation.
the entire PC board was gone over
with the soldering gun. We were
careful not to allow solder to run
accidently between the PC wiring.
When soldering the PC board, an
mtermittent  radio will  frequently
begin to operate. This one seemed
okay, then.

But two days later. it was back
again — intermittent reception! On
the second heat-run, the detective
radio worked for one hour and then
cut out. A noise generator signal
came through back to the collector
terminal of the RF transistor. When
signal was applied to the base term-
inal, however, the radio did not re-
spond. Quickly, the in-circuit beta
transistor tester was clipped to the
IF transistor. The transistor check-
ed good and the radio began to op-
erate!

The intermittent trouble had to
be in the RF transistor circuit. When
prodding around on the emitter
terminal wire, the radio cut in and
out. The NPN type transitor was
replaced.

In muny molded-type plastic
transistors, one clement wire may
have an  intermittent  connection
within the transistor. These con-
necting terminals will turn within
the plastic body, resulting in inter-
mittent contact.
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Trouble Chart

Auto Receiver Trouble

Check for Possible Trouble

Dead Receiver

Fuse
. Oﬂen speaker
Check audio output stage
. Fusable bias resistor
. Front end of receiver

NRwWwh—

Weak Reception

. Check auto antenna
. RF transistor

. RF tuning assembly
. The audio stages

BWN -

Fig. 4 — Burned emitter resistor only half-solved problem of

Intermittent Reception

. Spray transistors with cold mist
. PC board and connections

. Loose wires

. IF transformers

. Couplying capacitors

VT HWR =

Distorted Reception

distortion and poor sensitivity. Broken antenna lead also

contributed.

Too Many Troubles

This  “dead” radio, model
VIMMT, was in a Mack truck.
When the radio was first switched
on, a thump and rush was heard in
the speaker — indicating a possible
working audio section. Then a
262kHz RF signal was applied to
the converter transistor base. No
tone was heard until the signal was
injected at the collector terminal.
This one was simple a defective
converter transistor.

When checking the transistor in-
circuit with a tester, high leakage
was noted. The defective transistor
was removed and replaced. Some-
times we do get an casy one 1o re-
pair — so we thought.

The radio “cooked™ for one hour
and quit. She would pop “in™ and
“out” and then die. Perhaps the
newly replaced transistor was de-
fective? After several attempts to
signal trace the intermittent condi-
tion, the Ist IF transistor seemed to
be the intermittent one. This tran-
sistor was quickly checked in-cir-
cuit and appeared open. POW! —
the radio began to play. Replacing
the Ist IF transistor solved the inter-
mittent problem.

In many solid-state auto radios
there may be more then one actual
fault. Letting the chassis “cook”
tor severat hours witl help etiminate
possible call-backs. Since the radio
must be removed and replaced in the
automobile cach time it goes bad, it
is important that all the “bugs™ be
removed on the first round — this
also saves future embarrassment.
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. Audio output transistor

. Bias resistor

. AF stage

. Electrolytic couplying capacitors
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Frigid Radio

When this Chevy imodel 985432
Delco radio was parked outdoors,
the radio refused to operate. But
when it was in the garage overnight,
it would perfornt well. 1t was re-
moved from the car and set up on
the radio bench.

Of course, the radio played per-
fectly — but we located a noisy
volume control. When the control
was rotated about one-fourth way
through its range, the volume re-
mained low and then suddenly be-
came toud. Also at this point, the
volume control was noisy.

Removat of the front dial assem-
bly was necessary to get at the noisy
volume control. When the dial as-
sembly was removed, the noisy con-
dition disappcared. We assumed the
tap on the volume control was touch-
ing the metat side of the diat assem-
bly. The tone-tap was bent inward
and two layers of plastic tape were
wrapped around the control wir-
ing terminals. This solved the noisy
volume control problem.

Now back to the original trouble.
When cold, the auto radio retused
to operate. Since transistor opera-
tion is affected directly by tempera-
ture change, we suspected a defec-
tive transistor in the front end of
the radio. Sometimes RF or IF
transistors are affected by tempera-
ture change but the likely culprit
is the converter stage.

Cold mist was sprayed on the
converter, then on the RF and IF
stages. A sccond dose was given the
converter transistor and it went

dead. Replacement of the converter
transistor cured the “cold™ symp-
toms of the radio.

Rough and Distorted

A Philco-Ford auto radio, mod-
¢l 94MF, came in with “rough, dis-
torted and weak volume.” Distor-
tion can be caused by faults any-
where in the audio section. An in-
circuit-check of a 2N176 output
transistor revealed a high leakage
condition. When checked out-of-
circuit, the transistor was practically
shorted and was replaced. The
0.68 @ emitter resistor was burned
and it was replaced (sec Fig. 4). Al-
though the volume improved, we
stilt detected some distortion. And
this hum-type distortion reminded
us of simitar cases where RF base
circuits were open.

Sure cnough, the fault was locat-
ed in the RF base circuit. The sus-
pected RF transistor checked good.
Checking the base circuit, with
schematic, we detected a broken
wire from antenna coil to base term-
mal. Since the radio was tuned to a
strong local broadcast station we
did not notice the poor sensitivity on
weaker stations.

Although the atforementioned dit-
ficult problems involve only a few
auto receivers, the troubles and
troubleshooting techniques discussed
here are typical and will generally
apply to nearly all solid-state auto
radios. After successtully servicing
a few having these symptoms, you
will find the next ones less difficult.

Chart I lists a few trouble symp-
toms and possible causes. m
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AF018 TEST LAB REPORT

TEST INSTRUMENTS

Acquire inexpensive, quality test
instruments by assembling your own
from commercially available kits

\Ill!t\l\lﬂllllllllllllllllll

Heathkit Model 10-17 General Purpose Oscilloscope.

AUGUST 1968

Heathkit Model 10-17
General-Purpose Oscilloscope

e The oscilloscope is one of the most ver-
satile instruments available. It can be used
to measure ac voltage. trequency or phase
and 1o study waveforms of complex sig-
nals.

The Heathkit Model 10-17 is a low-
priced 3in. scope which includes features
for the protessional.

The oscilloscope was assembled in our
TeKLAB. Two printed circuit boards, with
casy-lo-follow assembly instructions. are
provided to minimize point-to-pomt wir
ing and reduce construction time.

The chassis layout is uncluttered with
the power supply components grouped at
one end. The CRT is completely enclosed
in a nickel alloy shield.

The transformer-operated silicon recti-
fier power supply can be wired to operate
from 103-125v, or 210-250v ac power. A
fuse 1 the primary winding provides
overload protection. Zener diode regula-
tors are used to minimize trace bounce
caused by line voltage variations.

The scope has a SMHz vertical ampli-
fier bandwidth and excellent input sensi-
tivity, making it versatile for nearly all
types of wavetform display applications.
A compensated, overlapping, X50 attenu-
ator permits observation of higher ampli-
tude input signals by merely pulling out
on the vertical gain control knob.

This instrument has a v P-P reference
voltage available through an output jack
on the front panel.

The oscilloscope cabinet is heavy gage
metal, rugged and compact, making it use-
ful both ir the field and on the bench.

The following manufacturer specifica-
tions may be of value to the technician —
VERTICAL CHANNEL: Inpur hnped-
ance, M shunted by 25pt (attenuator
off) 1M shunted by 15pt (attenuator on)
Sensitiviry, 30mv P-P/division (uncali-
brated) Frequency  Response, SHz 1o
SMHz+ 3db HORIZONTAL CHAN-
NEL: fnpur Inpedance, HOM shunted
by 15pt Sensitivity, 300mv P-P div.
Frequency Response, 2Hz 10 300kHz =
3db TIME BASE GENERATOR: Sweep
Generatar, Recurrent type  Frequency
20Hz to 200kHz in four overlapping
ranges Retrace, blanked by a pulse from
blanking amp Syvnchronization, avtomatic
type GENERAL: [ube Complement (1)
3RP1 CRT, medium persistence, green
trace (3) 12AU7 sync cuthode follower
and blanking pulse amp; horiz input
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cathode follower and horiz push-pull out-
put stage (1) 12AX7 sweep multivibrator
(1) 6GHS vertical input cathode follower
and vertical amp (1) 6BH6 vertical amp
6BQ7 push-pull vertical output stage
Power Requirements, 10510 125vor 210
to 250v 50/ 60Hz 60w Over-all Dimen-
sions, 9Y2 x SV2 and 14%2in. These di-
mensions include knobs, handle, feet and
tuscholder. Net Weight 12 1b. Price
$79.95.

Heathkit Model IM-17 Solid-State
Voltmeter

[t vou have been looking for a rugged.
mexpensive portable voltmeter for bench
or ficld use, the Heathkit IM-17 may
be for vou. It will read megohms, RMS
and does not load high impedance cir-
Cuits.

The IM-17 voluneter is all solid-state

FET input, 4 silicon transistors. 1 di-
ode, with M input on the de¢ range
and M on ac.

Ihe instrument is battery powered,
operating on a “C” cell and a 8.4v mer-
cury cell. These cells are common transis-
tor radio types and the power consump-
tion is very low.

The voltmeter uses printed circuit as-
sembly and the unit was completed in
about 4 hours in the ET/D lab following
the manufacturer’s step-by-step instruc-
tions.

A HV test probe is available which
will permit the meter to measure de volt-
ages up to 30kv. An RF test probe is also
available for measurements up to 30v,
SPLECIFICATIONS DC VOLTME-
TER: Ranges 0-1. 0-10, 0-100, O-1kv
full scale Input Resistance, 11M on all
ranges Accuracy, * 3% of full scale AC
VOLTMETER:  Ranges, 0-1.2. 0-10
0-100, O-Tkv tull scale Inpur Resistance,
IM on all ranges Inpur Capacitance,
approx 100pt (38pt on kv runge) ac
curacy = 5% of tull scale Freq Response,
* Idb 10Hz to IMHz (from low source
impedance)  GENERAL:  Ohnumneter
Ranges, RxI1, Rx100, RxIOK, RxIM
Ohms Circuit, Power Supply. 1.5v (C
Cell, NEDA No. |4 Amplifier Circuit
Power Supply, 8. 4v mercury cell (NEDA
No. 1611) Merer 4V2in., 200 a. 100deg
movement.  Transistor-Diode  Comple-
ment, (1) FET (field effect transistor (4)
silicon transistors (2N3393, or equiva-
lent) (1) silicon diode Dimensions, 82
X 44 x 7Vain. deep Net Weight 24 lbs,
Price $19.95
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Inside view showing completely shielded CRT and uncluttered chassis layout.

Heathkit Moadel if4-77 Solid-State Voltmeter.
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The 23rd article in a continuing series

Semiconductors from A to Z

Complex diodes are now used in the regulation of new
circuits that can be effectively serviced only by
technicians who understand their special characteristics
The 23rd article in a continuing series

a The previous article in this series
described the characteristics of uni-
junction  transistors, field-effect
diodes, zener diodes, T.C. diodes
and thyrectors. There are, however,
still other semiconductors that are
now being used in modern solid-
state power supplies and power reg-
ulating circuits. These new diodes
must also be understood if the elec-
tronic circuits in which they are used
are to be effectively serviced.

*——ANODE——o
(+)
L/
- CATHODE——=
(-
Fig. 1 — Equivalent structure
of a four-layer diode.
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Four-Layer Diodes

Four-layer diodes (sometimes
called Shockley diodes in honor of
William Shockley who in 1949 first
predicted the possibility of a junc-
tion transistor) contain the equiva-
lent of twe transistors connected in
series (Fig. 1).

When a nominal voltage is ap-
plied across this diode, only a small
current leaks through the unbiased
transistors. (The September 1966

-

FORWARD CURRENT.

D

VR
FORWARD VOLTAGE -

*—REVERSE  VOLTAGE
[
/I

/

REVERSE CURRENT

L]

Fig. 2 — The characteristic curve
of a four-layer diode.

article explained that the base of a
transistor must be torward biased
before the transistor can conduct a
significant current, and Fig. 8 in the
October 1966 article shows the re-
lationship between base currents and
base-to-emitter voltages.) As the ap-
plied voltage increases, the amount
of leakage current through each
transistor also increases until each
transistor supplies the other with a
sufficient base current to develop a
large enough base-to-emitter voltage
to forward bias the other transistor.
Under these conditions the current
flowing through one transistor s
sufficiently large to switch the other
on—<each transistor maintaining the
other in an on condition.

The right portion of the charac-
teristic curve shown in Fig. 2 cor-
responds to the conditions just de-
scribed. Once the voltage drop
across the four-layer diode exceeds
the breakover voltage (Vgr), there
is enough leakage current to switch
its equivalent transistors to an on
condition, reducing the diode resist-
ance and the voltage drop across the
diode. Even though the voltage drop
across the diode is reduced, there is
still enough current flowing through
each transistor to keep the other in
an oit condition.
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Fig. 3 — A low-impedance power sup-
ply, having an ac output voltage unaf-
fected by changes in load resistance,
is used to demonstrate the switching
characteristics of a four-layer diode.

uy

g

g Lo

g /

g AR ——
z 2\

° 2 o

: : :

w zZz zz

e I8 w3

a 8 N/
a3 u a8 -

Fig. 4 — The four-layer diode is

switched on when the t{orward-bias
voltage exceeds its break-over voltage

(VBR).

*——ANODE——o
(+)

CATHODE
=)

Fig. 5 — Equivalent structure
of an SCR diode.
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Fig. 6 — A gate pulse circuit is used
to switch on the SCR diode when the
ac output voltage from the low-imped-
ance power supply is less than the
breakover voltage.

When the polarity of the applied
voltage is reversed, the four-layer
diode’s equivalent transistors are
reverse biased and block the flow of
current like reverse-biased diodes
(the left portion of the characteris-
tic curve shown in Fig. 2).

A low-impedance ac voltage sup-
ply can be designed to that its out-
put voltage is virtually unaffected
by the load resistance. By connect-
ing such a power supply directly to
a tour-layer diode (Fig. 3), we can
sec how the diode functions in re-
sponse to the applied voltage (Fig.
4). From the resulting curve we
see that the diode is switched on and
conducts current once the forward-
bias voltage exceeds the diode’s
breakover voltage (Vgr). The diode
then continues to conduct current
until the forward-bias voltage re-
turns to zero. The diode will resist
the flow of current as the polarity
of the applied voltage changes and
the diode is reverse biased, even if
the reverse-bias voltage is also
greater than the forward-bias break-
over voltage.

[

GATE —TQO— CATHODE VOLTAGE
—

ANGDE — TO— CATHODE VOLTAGE

éT %T
z3 z§
2g 25
g8 BE
Fig. 7 — A positive cathode-to-gate

voltage switches the SCR diode on
when it is forward biased.

SCR Diodes

The structure of an SCR (semi-
conductor controlled rectifier) di-
ode is nearly the same as that of a
four-layer diode (Fig. 1) except
for the addition of a gate lead (Fig.
5). When the gate lead is not used,
these two diodes function in the
same manner. The gate lead serves
merely to forward bias one of the
equivalent transistors so that it can
conduct enough current for the pair
of transistors to be switched to an
on condition while subject to less
than the normal breakover voltage.

When an SCR diode is substituted
for a four-layer diode in a low-im-
pedance ac circuit (Fig. 3), the
SCR diode will be switched on like
the four-layer diode (Fig. 4) when
its forward-bias breakover voltage
is exceceded.

If the output of the low-imped-
ance ac voltage supply is adjusted so
that the forward-bias voltage never
exceeds the breakover voltage, the
SCR diode will not switch on. Un-
der these conditions the SCR diode
can be switched on by applying a
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Fig. 8 — Equivalent structure of a
diac.

positive signal to its gate (Fig. 6).

The curves in Fig. 7 show a pos-
itive gate pulse switching a forward-
biased SCR diode on. The diode
then remains on until it is no longer
forward biased. (The SCR diode,
like the four-laver diode, will not
switch on when reverse biased—
even when a negative pulse is ap-
plied at its gate.)

If a positive gate pulse is not ap-
plied to the SCR diode while it is
forward biased. no anode-to-cathode
current will pass through the diode.
When the positive gate pulse occurs,
as shown in Fig. 7, less than a third
of the possible average cathode-to-
gate current passes through the di-
ode. If the positive gate pulse occurs
at the same frequency, but sooner
(nearer the times the SCR diode be-
comes torward biased), the SCR
diode will be in an on condition
longer and provide a larger average
cathode-to-gate  current.  In  this
manner, the timing of the positive
pulse controls the average cathode-
to-gate current that  will tlow
through a circuit.
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Fig. 9 — The characteristic curve of a
diac.

Diacs

The structure of a diac is nearly
the same as that of two four-layer
diodes (Fig. 8) connected in par-
allel. When the top lead is more pos-
itive than the bottom lead, one
equivalent four-layer diode (ds) is
torward biased while the other (dy)
is reverse biased. When the applied
voltage exceeds the breakover volt-
age of diode d», that diode is switch-
ed to an on condition while the re-
verse-biased diode, d;, does not
conduct significant current. The re-

sulting characteristic curve is shown

as the right portion of Fig. 9.

When the polarity of the applied
voltage is reversed, the equivalent
four-layer diode that had previously
been switched on (dy) is reverse
biased and fails to conduct any
significant current, while the othe.
diode (d)) is switched on as the ap-
plied vohage exceeds its breakover
voltage. The resulting characteris-
tic curve is shown as the left por-
tion of Fig. 9.

From these conditions we se¢
that the diac can function equally

Fig. 10 — A low-impedance power sup-
ply, having an ac output voltage unaf-
fected by changes in load resistance,
is used to demonstrate the switching
characteristics of a diac.

well whatever the polarity of the ap-
plied voltage.

The switching characteristics of
a diac can be more clearly seen if it
is connected to a low-impedance ac
voltage supply (Fig. 10) like the one
used with the four-layer diode (Fig.
3).

As the applied ac voltage exceeds
the diac’s positive or negative break-
over voltage, the diac is switched on
and conducts current until the por-
tion of the cycle that the applied
voltage returns to zero (Fig. 11).
Since the two equivalent tour-layer
diodes in a diac are not actually
separate components, but merely
indicate the function of a complex
scries of diac P-N junctions, diacs
are unable to switch oft when the
applied ac voltage is at a trequency
exceeding 50 to 60Hz. Mcasure-
ments indicate that at higher tre-
quencies a diac will remamn on once
its breakover voltage has been ex-
ceeded.

We have seen that both diacs and
thyrectors can function in ac cir-
cuits and that the current through
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switches the triac on when it is forward
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switches the triac on when it is reverse
biased.
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Fig. 13 — A gate pulse circuit
is used to switch on the triac
when the ac output voltage
from the low-impedance power
supply is less than the break-
over voltage.

both types of semiconductors in-
creases abruptly when the applied
voltage exceeds a certain amount.
This, however, is where their sim-
ilarity ends. The current through a
thyrector returns to normal when
the applied voltage returns to nor-
mal, while a diac remains in an on
condition until the applied voltage
returns to zero.

Triacs

Just as the structure of a diac is
nearly the same as that of two four-
fayer diodes connected in parallel,
the structure of a triac is nearly the
same as that of two SCR diodes con-
nected in paraltel (Fig. 12). When
the top lead is more positive than
the bottom lead, one equivalent SCR
diode (d») is forward biased while
the other (d,) is reverse biased. Un-
der these conditions, SCR diode d.
will be turned on when its breakover
voltage is exceeded, while no sig-
nificant current will flow through
the reverse-biased SCR diode (d,).
The opposite condition will occur
(diode d; turned on while diode ds
is reverse biased) when the polar-
ity of the applied voltage is reversed.

When a triac is substituted for a
diac in a low-impedance ac circuit
(Fig. 10), the triac will be switched
on like the diac (Fig. 11) when its
forward- or reverse-bias breakover
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Fig. 12 — Equivalent structure of a triac.

voltage is exceeded. 1f, however,
the output of the low-impedance ac
voltage supply is adjusted so that the
forward- or reverse-bias voltage
never exceeds the breakover voltage,
the triac will not switch on. Under
these conditions the triac can be
switched on by applying a signal to
its gate (Fig. 13).

The curves in Fig. 14 show a pos-
itive gate pulse switching the triae
on when it is forward biased and a
negative gate pulse switching it on
when it ts reverse biased. The triac
remains on and continues to con-
duct current until it is no longer for-
ward or reverse biased. lts equiva-
lent SCR diodes are alternately turn-
ed on, each alternately conducting
current in opposite directions.

The timing of the gate pulse is

Just as effective a control in regulat-

ing the average amount of current
flowing through a triac in alternate
directions as it is in controlling the
average amount of current flowing
through an SCR diode in but one
direction. As in the case of SCR
diodes, however, triacs are effective
only at lower frequencies, being
primarily used at frequencies of
around 50 to 60Hz.

The next article in this series will
apply these semiconductors to pow-
er supplies and power regulating
circuits. m
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Fig. 2 — Typical 82-channel
installation in a school with
separate antennas for VHF
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Fig. 1 — An 82-channel system for dealer showroom is de-

signed for UHF reception.
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Selling and Installing

MATV Systems

Put 82-channel TV/FM distribution
‘gear’ in every home

s The first three articles ot this series covered conven-
tional, VHF-only MATYV systems. Until recent times,
MATYV systems were not designed to carry UHF chan-
nels onchannet. UHF stations were either converted to
an unused VHF frequency or left ott the system entirely.

Now, however, head-end and distribution equipment
has been developed which is capable of handling UHF
on-channel. And service-deaters have been installing
82 channel systems everywhere — even in areas where
no UHF channels have yet gone on the air. One big
selling point is: You're installing an obsolescence-proot
system a system that can handle all present and fu-
ture TV channels.

New UHF stations have been coming on the air all
over the country. Within the next tew years, there will
probably be more UHF channels telecasting than VHF
channels. In fact, there has been some talk that the FCC
may some day assign all VHF stations to UHF, giving
the very desirable VHF band to the military or some

51



[ cAMERA MODULATOR |
i |
I B i
| |
>
| |
O R N e J

|
I RECEIVER/ |
| CONVERTER |

2.56 Hz CHANNEL

82 CHANNEL
AMPLIFIER

other non-TV services. In any case, the installer who
can provide and promote 82-channel systems is a little
ahead of his competitors.

Distribution Systems

Once UHF distribution problem is cable loss. The
higher the frequency, the more the cable attenuates the
signal. The top of the UHF band, 890MHz, is more
than four times 216MHz — the top of the VHF band.
And you can’t use just any kind of lead-in for these sys-
tems. A number of low-loss cables have been developed
in recent times which show losses of only 6db or less
per hundred tt at channel 83. This type of cable should
be used in all 82-channel systems.

Older type tapofts and splitters cither did not pass
UHF, offered poor UHF match or attenuated UHF sig-
nals severely. Be sure, then, that the distribution sys-
tem equipment you choose is designed specifically for
handling all channels.

Aside from these precautions, 82-channel distribu-
tion systems are like VHF-only systems. When you cal-
culate losses, however, you must calculate the losses at
both channel 13 and channel 83.

Active Distribution Equipment

In a VHF-only system, it is common to keep all ac-
tive equipment at the head end. Many modern 82-chan-
nel systems, however, use active distribution equipment.
There are three reasons for this: 1) You can use smaller
head-end amplifiers, 2) solid-state, line-powered equip-
ment requires little maintenance and 3) you don’t have
to bother with system calculations if you use active dis-
tribution equipment.
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Fig. 3 — Educational TV orig-
inated at a school is shown
coupled to the head end of an
82-channel system.

Many types of amplitied distribution equipment are
available, including bridgers, tine splitters and straight
line amplifiers. And straight line amplitiers are especial-
ly vatuable since they minimize the necessity for system
calculations. You simply install a good head-end am-
plitier and then add line amplifiers anywhere the signal
is weak. There probably won’t be much necessity for
this in home installations, however.

Typical 82-Channel Systems

In addition to the national market for mitlions of
home installations, another place to install an 82-chan-
nel system is in your showroom. It is very important to
you to be able to demonstrate UHF on-channel. One
dealer estimates that his sales of color sets have increas-
cd by 60 percent since he installed an 82-channet show-
room system.

A typical 82-channel showroom system is shown in
Fig. 1. All components in the system, including the ca-
ble, must be designed for UHF. The long line requires
a UHF line amplitier but no problem will arise with the
VHF signals. Because the line amplifier is cable-
powered from the head-end amplitier, no  power
source is required at that point.

Schools are also prime prospects for 82-channel sys-
tems. For one thing, most ETV stations telecast on
UHF. For another, no educator wants to invest in a sys-
tem that may be obsolete in a tew years.

A typical small elementary school system is shown
in Fig. 2. Separate VHF and UHF antennas are shown
on the assumption that these channels are located in dif-
terent directions. Also, flush mounted tapofts are used if
construction is new.

ELECTRONIC TECHNICIAN/DEALER
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URHF 1T H [11TANTENNA Fig. 5 — Adding UHF to an
ANTENNAI T ] existing YHF system with
stations i ditferent
‘ directions requires UHF
antenna, amp and VHF/UHF
ll__ mixer.
UHF AMP ™ _} ' “‘VHF AMP.
~ - I
VHF / UHF 1
l MIXER ‘
— |
o - —J
b e
DISTRIBUTION Fig. 4 — Apartment complex
with an 32-channel system uses
SYSTEM two-way splitter and line ampli-
fier to overcome distribution
losses.
VHF / UHF
ANTENNA
Incidentatly, many schools originate their own tele- 4
casts or pick up 2.5GHz ETV programs from a central \
source. How these channels can easily be added into the 82 CHANNEL
head end is shown in Fig. 3. AMPLIFIER
A large 82-channel system used to serve a three-
building garden apartment complex is shown in Fig. 4.
An amplified two-way splitter and UHF line amplitiers
are used to help overcome the high distribution system Al\g’-:bv'/':'YED
losses. SPLITTER
Adding UHF to VHF-Only Systems e T T w ]
It one or more good UHF channels have come on the | o-0-0-0—- L oo |
air in vour arca during the past few years. you can in- L _J'
crease your sales volume substantially by oftering to T BUILDING +
upgrade existing systems. Luxury apartment houses, UHF LINE
hotels, motels and schools are all excellent prospects for [~ _—_‘| F— = "V AMPLIFIER
this service. The head end is quite easy. Simply add a | |
UHF antenna (or antennas) it the UHF stations are in | I | /_}_2 ‘?Eg(’;gg
different directions, a UHF amplitier and VHF/UHF | | |D_<I,._{___]|
mixer as shown in Fig. 5. | } | | . | VHF/ UHF
Dot assume that the distribution system can handle d | | T MATCHING
UHF. It probably can’t. If this is the case, replace all 1 | T | XFMR
splitters, tapoffs and other passive equipment with 82- | T 1 | L |
channel units. | 1 | | 1 f
It won’t pay you to replace the cable, since this m- | B | | a |
volves too much labor. Since losses will be high at | >L | || X |
UHF, you’ll probably have to add a UHF line ampli- o ——— R |
fier to each trunk line. BUILDING 2 BUILDING 3

These 82-channel systems represent both a problem
and an opportunity. If you learn how to handle them,
your business should boom.

Following articles in this series will deal with sales,
specifications and installation practices. m
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An exterior view of Radio Service Co.’s modern store.

DEALERFAX

ADVERTISING/MERCHANDISING/SALES/BUSINESS MANAGEMENT

He Took Chances and Made Them Pay

Service-dealer takes unconventional route to success

@ The Radio Service Co. in Birmingham, Ala., looks
like hundreds of other successful TV-radio service-deal-
er establishments across the nation. 1Us an attractive,
up-to-date, aluminum and brick building next to a 16-
car parking lot that barely indicates all that’s happening
inside. The public can only see an enormous displayv of
TV consoles silently waiting tor someone to switch them
on. But Radio Service Co. is more than just another TV-
radio store. 1Us a complex operation that embraces
several arcas of the electronics ficld.

Once, however, it was a small, family-owned shop in
the heart of downtown Birmingham. 1t did a constant
but not sensational business and could have casily con-
tinued like that. But Richard J. Thomas, the owner of
Radio Service, is an imaginative, vital man for whom a
conventional, comtortable living is about as thrilling as
clipping tax-free bond coupons.

He much prefers 1o take chances and make them
pay. Sixteen years ago when his firm was feeling the
pinch of expansion pains, he took the chance of moving
out of the downtown area to the south side of the city
where he invested in 6400sq ft of space. 1500 of which
became the showroom and another 2000 the warchouse.

Four years tater, when few people in the South were
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thinking along such tines, he took a second chance and
added a commercial audio division, called Sound En-
gineering Service Co. Five years ago he took a third
chance: at a ume when most retailers were showing as
varied a selection of brand name products as their stores
could carry. he got rid of cvery line but one, and became
a one-brand, exclusive dealer.

Today his sales volume is over $930,000 a year.
Some $430.000 of this comes trom commercial dlldl()
and $290,000 from TV-radio phonograph sales.

Commercial Audio Pays Off

In the 12 vears that the audio division has been in ex-
istence, it has become the largest of its type in Alabama,
with offices in Birmingham and Huntsville. Represent-
g lines like Alec-l ansing and Stromberg Carlson,
l|lL firm takes on the installation ot MATV systems in
apartment houses and hospual paging units — including
doctors™ in-und-out registers and nurses’ call, fire alarm
and other inter-communications systems.

The audio division recently concluded an nnporldnl
instatlation at the Maxwell Air Force Base and is cur-
rently bidding on CATV jobs tor materials and installa-
tions for individual subscribers.

ELECTRONIC TECHNICIAN/DEALER
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Sell Yourself To Sell Sets

Mr. Thomas™ concept of merchandising is a highly
personal one which depends upon the immediacy of a
retailer’s identification with the product. He fimits his
product 10 one brand and establishes his identity in the
minds of his customers by constantly using photos of
himselt and the store in every newspaper ad he places.

Up until five years ago he offered his customers a
wide selection of brand names. Gradually he became
dissatisfied with this system. He felt it confused the
customer and. even more to the point, he felt that his
store would have a more precise, retail image 1t it was
identified with simply one manufacturer. He also felt
that the manufacturer’s reputation, which has been de-
veloped through nationwide advertising and public re-
lations at a cost of millions, would work on his behalt
as well.

Essentiatly. what he did was use the manutacturer’s
image to bolster his own advertising and public rela-
tions. He spends $300 a month on ads in his local news-
papers. In ¢every ad he makes sure that his photo and
one of the store are in the ad copy. It he has a special
sale, he may run quarter-, halt- or full-page ads. He
works on a co-op basis with the manufacturer
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The grand opening of
Radio Service Co.'s new
store in 1958. Richard
Thomas (right) is show-
ing a customer the first
color TV the store car-
ried. Notice screen size
and price.

A section of the show-
room of RSC as seen
through the front win-
dow. The glass partition
in the center area is the
clerical and bookkeep-
ing office.

He also spends $1200 a year on TV spots. In and
around peak seasons he takes a number of spots on local
stations and uses slides to aid in imparting the message.
Now and again he will run a few spots on a local radio
station, but that's only because there’s not much to lose
at $1.50 a spot. He does. however, rent 15 billboards
every Christmas suggesting a color TV as a gift.

Practically 80 percent of all the sets he sells are
financed by the store itself. His customers put one-third
down and pay the batance in 30 and 90 days. There are
no carrying charges. “In the last seven years,” he re-
ports. “we have had to reposses only three sets.”

He also offers his customers a guarantee entitling
them to three months of free service on any set they
buy. When a customer buys a color set, he guarantees
that the customer will get satisfactory color reception.
T'o make this guarantee stick, the store installs the set
and then the customer pays for it. “So far we haven’t
had 10 take back a single set,” Mr. Thomas comments.

Service by Specialists

The service department accounts for merely $119.000
of the total annual gross. Yet it is probably the most im-
portant division in terms of the store’s reputation. A re-
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The billboard shown on the left is a typical example of RSC's advertising using Mr.

Thomas' picture.

CHANCES. ..

liable service department is every shop’s greatest pub-
lic relations asset,” Mr. Thomas believes.

Radio Service has six service trucks equipped with
two-way radios that blanket the city. Each truck has its
own alloted territory and is capable of tackling almost
any job.

The service arca of the store itselt is 800sq 1. It's
under the jurisdiction of a foreman who does billing
and stock inventory in addition o supervising the shop.
Each of the technicians is a specialist in his own right.
Some do only color work while others do B/ W.
Some handle highly speciatized equipment while others
are experts in antenna instalttation.

Home service calls are $7.50 for B/W and $9.50 tor
color. Bench charges are $14.50 for B/W and $19.50
for color. A charge of $39.95 is made for a color anten-
na with UHF and there is an additional charge of $10
for every 10ft above 20ft. The department usually
works a 44-hour week and the technicians receive
$3.75 per hour. The foreman receives $5.

Labor Problems Diminsh with
Employee Relations Program

There are 28 people working for the organization.
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Mr. Thomas checks out some figures in
the service area of his firm.

“ltreat all personnel as | would want to be treated my-
selt,” Mr. Thomas points out. To obtain and hold the
best help his community can offer, he has developed a
liberal employee relations progran.

Every employee receives a $15,000 lite insurance
policy at absolutely no cost. No worker has ever been
docked for being sick and Mr. Thomas paid one man,
mjured in a car accident, his full satary for six months.
There is. of course. a two-week vacation with pay which
is upped to three weeks after 13 vears with the firm.

Employees are provided a house free in which to
spend their vacations. Mr. Thomas takes his own cot-
tage by the shore and rents it back to Radio Service
which, in turn, lets the employees use it as they need it.

He estimates that this program costs his company
$600 a month. It is tax deductible, of course, but that
fact is insignificant compared to what it does tor the
employees’ morale. 1t also gives the company first pick
on the best available workers and first call on their loy-
alties, which in this day of manpower shortages is a de-
cided asset.

Radio Service Co. is a unique institution built by a
man with a willingness to take a chance and by his un-
selfish appreciation of his employces. =

ELECTRONIC TECHNICIAN/DEALER
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Office area is neatly paneled to reflect the bright, cheerful atmosphere al Zephyr

Sales, Inc.

ET/D DEALERFAX
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NO-GO RADIO BUSINESS PROSPERS

One service-dealer proved that a successful business can he
built from a relatively small investment and lots of determination

s A banker once told Don Bet-
zold, owner and manager of Zephyr
Sales, Inc. in North Minncapolis,
that a radio sales and service busi-
ness would never make a go of it in
this particular arca. That was almost
23 vears ago. “Today, that bank
handles about  $100,000 of our
money,”” smiles Mr. Betzold.

“I grew up in this neighborhood
and began repairing radios here
when I was 16 years old — | called
my shop Don’s Radio then. In 1945,

after autending the University of

Minnesota and working part-time
in other TV-radio shops, | decided
1o open my own full-time business
— Zephyr Radio. | repaired radios
and phonographs and my wife took
carc  of the bookkeeping. You
wouldn't believe our first month’s
business: We grossed $167 and our
debts came to $148. A meager be-

ginning, but that’s what we built
from.”

Don Betzold tells our ET/D re-
porter what it was like trying to
build a new business from a $135
profit. “I had a hard time trying to
raise moneyv to get started. [ needed
test nstruments and finally borrow-
ed the money on my car. Three
months later [ needed a signal gen-
erator so [ went to the bank to bor-
row $100. The banker said no — a
business of this type here just
wouldn’t make it. Fortunately that
same day | received S100 in the
matil from my brother Leonard who
was still in the military service.”

Wise Move

When Zcphyr first opened for
business m 1945 it was in a small
rented building at 317 Emerson
Ave. N. “We serviced and sold
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Showroom floor is large enough to allow customer inspection

of all models on display.
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radios and phonographs then,” Don
adds, “until TV came along a short
time later and we took on the sales
and service of two major brands. By
1948 we were grossing $80,000).

“My brother Leonard joined me
in ate 1945, He did all the outside
work, including antenna installa-
tions. while | took care of bench
repairs.

“Five years later, when we were
making more than $15 a month.”
Don smiles, *“we built a new 50 x
SOft block building across the street
from our old shop. It cost us
$21.000 — but it proved 10 be a
wise investment. To  begin with,
we rented out one-third of the build-
ing to a florist to help pay the mort-

gage. The front halt of the rest of

the store was used tor TV-radio
sales and the rear halt divided
cqually for service and stock. That
same vear 1 added a full-time de-
livery man, an oftice girl and Jim
Norton — now our sales manager.
Two vears later, in 1952, we took
over our entire building and had 1o
rent an adjacent building besides to
handle uscd merchandise. As the
business volume grew, so did our
building. In 1958 we had to add
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351t on the back and another 35ft
in 1964.7

Sales and an Image

Don Betzold is proud of his store,
his service and his sales team. “Jim
Norton heads our sales department,”
Don continues. “Harvey Rohling
was added to our sales staft in 1964,
I believe we have the best salesmen
in the city. Our sales volume has in-
creased [0 to 20 percent every year
since 1951, The best sales tool we
have is our long-time service ex-
perience and because we stand be-
hind what we sell, people in this
area have learned to trust us.

“We never send TV sets out on
demonstration. When we sell a color
sel, it is taken new from the crate
and checked out before it goes into
the customer’s home. The customer
Knows we will correct any problems
so we don’t teel we are losing busi-
ness by not giving out  demon-
strators.  In addition, we send a
letter to every customer who buvs a
color TV from us. The leuer simply
savs thanks, and i vou have a prob-
lem please call us. Our inventory
normally amounts 1o approximately
$130,000 which we feel gives us
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Jim Norton demonstrates a color TV to interested customer.

enough variation in merchandise 10
fit almost any customer’s needs. We
also keep a record of people who
come into the store shopping and
what they were interested in. Later
we call them to see if they have pur-
chased or are still looking. A num-
ber of our sales are made through
this type of follow-up.”

Supplemental Advertising

1 write all of my own advertis-
ing.” Don Betzold adds, “and we
take advantage of all the co-op ad-
vertising we can get. Our advertising
costs average $30.000 cach year
with the majority of it done in the
local newspaper. We try 10 have a
special sale once a month plus a
spring and anniversary sale every
vear. This is supplemented by a
communication to the customers
who have stopped in the store and
showed an interest in a particular
item.

“Advertising brings in approxi-
mately 50 percent of our business.
At least halt of our customers we
attribute  to  referrals  from  past
customers. We also keep a file of
our past TV customers. We send
them letters after a few years sug-
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Service technician makes voltage tests on printed circuit

board of TV chassis.

gesting thev come in and discuss
their present TV as a trade-in for
a new set. Our file tetls us what
mode!l TV the customer has. when it
was purchased and how much it is
worth. From this we¢ know in ad-
vance what to figure as a sales price
when we talk to him. This helps us
determine a fair market price.”

Zephyr Sales believes in public
image and appearance. Don Betzold
indicates this as he tells our ET/D
reporter: Our window display and
store front retlect our business. We
engage a professional to arrange
our window disptav and as a result
we have won many “‘best displav™
awards from manufacturers. Our
store is bright, cheertul and clean
and this is the image we tike to con-
vev.

“We add to our image by trving to
be different from the next guy inour
promotions. For example, one year
we gave rose bushes to the ladies
and balloons to the kids. The re-
sults were very gratifving. On other
occassions we  have  given  away
boxes of candy, ball-point  pens
and decks of cards with our name on
them. This helps the customer to
remember where he got them.™
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Preferred Service

“Qurservicedepartmentconsistsof

three tull-time technicians WO
inside and ane outside. We could
use at least one more experienced
man,” Mr. Betzold explaines, “but
it's difficult to find skilled techni-
cians tor TV service. For that reason
we have had to tarm out all of our
antenna instatltations. Even so, we
manage to hold our own on serv-
ice work. We have two station
wagons lor service calls which are
equipped to handle about Y0 per-
cent of the service problems. We
also have two pickup trucks which
are used for delivery.”

Don  Betzold describes  Zephyr
Sales™ ““preferred warranty™ policy.
“Color TV sets are sold with a one-
year parts and 90-day factory war-
ranty on labor. We go one step tur-
ther and provide our customers with
a preterred house call rate ot $4.95
tor the first half hour, whether B/ W
or color. It is a little extra bonus for
purchasing the set trom us. Our
normal rates for house calls are
$6.95 B/W and $9.95 on color for
the first half hour and have a tlat
bench rate of $12 per hour. Qur
minimum bench charge is $2.50.

Final adjustments are made to new TV set before delivery to
customer.

“IU isn’t enough to just say we
have a service shop. Our service de-
partment is designed to provide cus-
tomer satistaction. The bench area is
IS x 40ft with a special area 12 x
20ft. for picture tube replacement

we could actually use double that
much space. We consider our service
technicians and equipment 0 be
among the best and by sending our
technicians to training schools they
are kept up to date on the latest cir-
cuit designs, especially on the new
solid-state units.

“Our present technical capabili-
ties permit us to service about 2
TV calls per day but during a nor-
mal day in the service department
we receive approximately 60 service
calls. We are very conscious of our
service work and the problems we
encourter in TV repair. To augment
this, we serve on the quality control
board of one TV manutacturer, and
our technicians maintain records of
service problems. Each year a
technician takes these problems to
the manufacturer, who in wrn ¢val
uates them. Along with this. a tech-
nical representative trom the factory
visits our shop monthly to go over
repair problems with us. »
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Newberry's modern, attractive store advertises ‘we service what we sell.”

Services Only What He Sells

s Even if you service only what
vou scll, i’s possible to do over
$65,000 in service alone, provided
you sell enough, of course. And
Newberry Radio Co., St. [Louis, cer-
tainly sells — over $600,000 last
vear.

And owner Clarence Newberry
started strictly as a service opera-
tion. Thirty-five vears ago he open-
c¢d a car radio instaltation and re-
pair shop, and service has helped
build his business cver since. Now
he is mainly TV-stereo, but with a
line of air conditioners 1o take care
of the summer doldrums.

Merchandising Strategy

A three-part merchandising strat-
cgy partaved the small car radio
shop into a big sales-service TV
business that 1s among the leaders
in the entire St. Louis area. Mr.
Newberry - concentrated  on - one
major brand, he emphasized reason-
able but quality service. and he ad-
vertised heavily and honestly.

Newberry's has long pursued a
one-line policy. It has a major ster-
co-television hine and just one line
ol air conditioners.

“The advantages of being a one-
line store are many, “Mr. Newberry

says, “not the least of which is being
able to buy right by buving in quan-
tity.

“But there’s another big reason
tor being a one-line store, and that’s
service. We are able to back up
cvery set completely, even if it is
out ol warranty. When the custom-
er has a legitimate gripe, such as a
history of repair involving a parti-
cular part, we replace the part even
i itis out of warranty. We wouldn’t
do this as readily or as casily it we
had many lines to deal with.”

Service Policy

Doing a good service job requires
not only know-how and test instru-
ments  (Newberry  recently  spent
$250 for a sterco generator), but
also one other very important item.
“You must have a Big Ear,” Mr.
Newberry smiles. “Listen to every
customer’s problem. Bite your ton-
gue if he is a crank, and go ahcad
in an ctfort to please him. If yvou do
manage to make a satistied customer
out of a crank and his friends leam
about it, vou will build an excellent
reputation because they know what
acrank he is, 100.”

Newberry’s  service  rates  are
reasonable — $8.95 for a color serv-

ELECTRONIC TECHNICIAN/DEALER



Clarence Newberry personally keeps a
running looseleaf inventory of every set
in stock, when it is sold and by whom.

Mr. Newberry has a file envelope for
each customer which shows when a
set was bought, its repair history and

other important information.

This old TV is prominently placed in
Newberry’'s window with a sign. It
proves two points: that TV sets have
gone way down in price and that New-
berry's is not a newcomer to the busi-
ness.

Well-lighted and displayed merchandise is important part of successful sales program

ice call, and $4.50 minimum for a
B/ W set when brought to the shop.

Servicing only the sets sold by the
store enhances Newberry's reputa-
tion as a specialist and an expert. A
complete sales and service history
is kept on every set sold — on tile
cards alphabetized by customer
name.

“We do make a few cxceptions 1o
the  service-onlv-what-we-sell  pol-
icy.” Mr. Newberry emphasized.
“But iU's nughty few — like the reg-
ular customer who wants repair for
a small set he picked up some place
else. Or the new resident who
bought his set before he moved into
our neighborhood.

Advertising and Promotion

How much advertising is enough?
For Newberrv's it's a whopping
$35,000 to $40,000 a year, or a
little more than S percent of total
sales-service  revenue.  That's  as
much as the big “carload, bargain-
barn™ tvpes spend and New-
berry’s is a far cry from being such
a “suede-shoe™ type operation.

Clarence Newberry is a trade
director of St. FL.ouis Better Business
Burcau and has been one of the
leaders in helping bring Federal
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Trade Commission and BBB repu-
table standards to TV repair adver-
tusing in St. Louis. As a matter of
fact, Newberry's never advertises 10
build 1ts service business (because of
the service-only-what-we-sell poli-
cy). But every ad does mention that
complete service is available.

The lion's share (85 percent) of the
Newberry advertising budget goes
into newspapers. The remainder is
shared by TV and radio.

“We spend big on advertising be-
cause it’s necessary o achieve vol-
ume,” Mr. Newberry declares. “Too
many tegitimate dealers shrug off
spending what thev should on adver-
tising with the excuse they can’t
fight the bait-and-switch boys. But
this 1s surc defeat. The fellow with
good merchandise and service to sell
must advertise as heavily as the
competition.”

Well-lighted and displayed mer-
chandise 1s part of the successful
promotion program here. The en-
tire store interior is kept lighted all
night. And right up near the tront,
visible from the sidewalk, is station-
ed an old set sold by Newberry's
almost 20 vears ago. A sign on top
of the sct announces, “This Magna-
vox was purchased from us Decem-

ber 1949. Original price $695.”
That sign points out how much scts
have come down in price and how
long Newberry’s has been in busi-
ness.

Newberryv’s has a sales floor of
3000sq ft and an upstairs “*brown
goods™ service room of 2000sq ft.
Air conditioners are serviced in a
scparate 30x30ft building at the
rear.

There are 15 employees, includ-
mg | tull-time salesman and four
others who spend part of their time
on the sales tloor and the remainder
at other duties. Five tull-time service
technicians, plus four part-time
technicians, handle outside and in-
side  service. Average employee
tenure 1s eight years.

Clarence Newberry belicves in
organizations, such as the BBB and
NARDA, where he is also an active
participant, having attended every
convention forover |5 years.

Thirty-tive years in business and
30 in the present location at 3401 S,
Kingshighway, this prosperous St.
Louis electronics sales and repair
shop promises to continue thriving
by pursuing the owner's three-point
policy of: (1) one Line. (2) top
service. (3) heavy advertising. a
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Admiral 9in. TV 700

Announced are two Yin. portable
television receivers featuring instant
picture and sound tfor the first time.
The two 9in. sets with 425 in. of
viewing area are the model 9P14 in

beige, and model 9P27 in a deluxe
walnut-grained cabinet. They are said
o include gated automatic gain con-
trol, a unitized channel selector. high
gain IF amphtier. front speaker. front
mounted controls. polarized power
plug and monopole antenna. The mod-
¢l 9P27 also has a built-in jack for
private listening and carphone. Model
9P 4 lists for $75 and model 9P27
has a open list price. Admiral.

Microphone 701

Twelve new dynamic microphonces
have been introduced. In three series,
the 810 Ultra-Cardioid. the 820 Omni-
directional Probe and the 840 Lava-
lier. are said to set new standards of
performance.  appearance  and  de-
pendability. Designed particularly for
public address use. the response char-
acteristics of the new microphones
make them also suitable for broad-
cast. recording and other sound ap-
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plications. The microphones are said
10 be “pop” and blast™ proot and
have built-in wind filters. They can
be used outdoors as well as indoors.
Each of the microphone serics is avail-
able in two types. with or without
switches; and two finishes, brushed
chrome or brushed satin gold. All
trim on the brushed chrome models
is a long-wearing black chrome-plated
finish. Astatic.

Automatic Stereo

Music System 702
A stereo home music svstem said

10 be the worlds first svstem that

vertically stores and plays both sides of

SOLP records automatically is now
available in component units. The
packaged component music system in-
cludes an automatic  vertical play
mechanism in an oiled hardwood wal-
nut cabinet. a remote control selector
unit, a solid-state AM/FM tuner and
speakers. The unit plays onc or all 100
record sides, all automatically. Once
records arc inserted in the record mag-
azine and cataloged. the listener need
not touch anvthing but the selector

unit. Record sclections are program-
med at the component or remote
stereo stations from up to 12 locations.
by sclecting two numbers. as casily as
using a telephone. A program book
provides a listing of the albums in the
record magazine. Price $995. Seeburg.

Record Display 703

Introduced is the Record-Matic,
a shallow 12 x 16in. plastic tray hold-
g up to 25 record albums firmly
sccured in plastic “ribs.” A forward
gesture on the first album triggers the
device which parades the remaining
albums at an even pace for viewing
and casy sclection. When an album is
removed, the parade stops until re-

Son) DEALER SHOWCASE

For additional intormation on products described in this section. circle the
numbers on Reader Service Card Requests will be handled pre mptly

started. After playing. the album can
be returned to the space from which it
was removed. since a re-run of the

remaining records will stop at all
cmpty spaces. The absence of a motor
makes it light weight. toolproof and
casv (o use. Retail price is $6.95 1o
$7.95. Duotone.

Transistor Analyzer 704

A compacl transistor analyzer ca-
pable of doubling as a sensitive d¢
voltmeter is introduced. The model
830 “Transistor Commander” features
simplified operation. an easy-to-read
“Good/ Bad™ meter scale. and is said
1o be the only unit available that com-
bines semiconductor checks with
ability to measure supply voltages to
100vde. The unit also functions as an
diode analyzer capable of measuring
both forward and reverse currents.
The analyzer performs the tollowing
checks: high and low-power NPN and
PNP power transistors for in-circuit
dc beta characteristics, high and low-
power NPN and PNP transistors out-
of circuit for de beta. ICBO and ICEQ
leakage, diodes and rectifiers tor in-
circuit open conditions, shorts and
diodes out-ot-circuit for forward and
reverse currents. The analvzer con-
tains a current-limiting circuit for pro-
tection against accidental burnout of
transistors and diodes. In addition, it
1s said to feature an automatic power
protection circuit that prevents shorted

l @ AMPHENOL
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Why is a Vectorscope essential
for Color TV servicing?

1 Check and align demodulators to any angle . . . 90°, 105°,
115" . . . accurately and quickly. No guesswork. New color
sets no longer demodulate at 90°. Only with a Vectorscope
can these odd angles be determined for those hard-to-get
skin tones.

2 Check and align bandpass-amplifier circuits. Eliminate
weak color and smeared color with proper alignment. No
other equipment required. Only a V7 Vectorscope does this.

3 Pinpoint troubles to a specific color circuit. Each stage in a
TV set contributes a definite characteristic to the vector
pattern. An improper vector pattern localizes the trouble
to the particular circuit affecting either vector amplitude,
vector angle or vector shape. Only a V7 Vectorscope does
this.

LECTROTECH V7

EXCLUSIVE FEATURES:
Color Vectorscope: Until now, available only in $1500 testers
designed for broadcast use. Accurately measures color demodu-
lation to check R-Y and B-Y, for color phase and amplitude.
A must for total color and those hard-to-get skin tones. Self-
Calibrating. Adjust timing circuit without external test equip-
ment. Dial-A-Line. Adjust horizontal line to any width from 1-4
lines. Solid State Reliability in timer and signal circuits. Plus:
All Crosshatch, Dots, Vertical only, Horizontal only and Keyed
Rainbow Patterns. RF at channels 3, 4 or 5. Video Qutput (Pos.
and Neg. adjustable) for signal injection trouble-shooting. Red-
Blue-Green Gun Killer. All transistor and timer circuits are
voltage-regulated to operate under wide line voltage ranges.
Lightweight, compact—only 814x714,x1215,". NET 18950

ONE YEAR WARRANTY

vﬁ B New, improved complete color bar generator with all the
features of the V7 except the Vectorscope. Only 99.50

For the full story, see your
distributor or write for literature.

Dept. ET-8

LECTROTECH, inc.
1221 W. Devon Ave., Chicago, Ill. 60626

for more details circle 125 on postcard
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transistors and diodes from damaging the instrument. In
NPN/PNP transistor testing the analyzer provides a beta
(hFe) range of | through 1000, %S percent. an adjustable
collector current (I¢) range, of 0-10ma. a collector base
leakage (ICBO) measurement of 0 through 5000xa and col-
lector emitter leakage (ICEO) range of 0-5000ua. In diode
testing. a 10ma limitation circuit is said to protect com-
ponents from accidental damage. A function switch per-
mits forward-to-reverse measurements without requiring
that the diode be removed from the analyzer circuit. A
high-impedance de voltmeter input permits accurate meas-
urements to 100vde with same prohcs used in other checks.
The unit measures 9% in. wide, 3% in. high and 63sin.
deep. Complete with built-in 117vac power supply, the unit
weighs 3 [b. Suggested retail price is $79.95. Amphenol.

Transistorized Phono/Radio Console
Announced 1s ' =1
Zenith’s Puccini.
a solid-state Hi
Fi sterco record
playing instru-
ment with solid-
statc  AM/FM,
stereo FM radio.
Features include
a four-speed
“Stereo Profes-
sional” record changer and “Micro-Touch 2G™ tone arm
with “free-tloating™ stereo cartridge. an ultraphonic stereo
sound system that employs an air-suspension speaker system
in a full-width scaled sound chamber: two 15in. woofers,
two deluxe exponential horn treble tweeters, four 3%2in.
cone-type tweeters with LC crossover networks. A solid-
state 320w amplifier is said to deliver 320w of peak music
power and a push-button studio control panel. Other fea-
tures include stereo monaural tap input and output jacks, a
litt lid cabinet, hand-rubbed cherry fruitwood veneers and
select hardwood solids with [Ttalian Provincial styling.
Zenith.

Direct Reading Clock 706
Announced is

the cifra 3 time

machine. The

clock is said to l

be compact, ac-
curate and func-
tional. Colors
avatlable are red, pr o .

blue. green, beige w

and white. The

unit is 7in. long and 3% in. in diameter. Price is $39.95.
Digi-Time.

Anti-Wicking Clips 707

Introduced are anti-wicking clips which hold wires in
place for tinning, eliminating possible damage to wires and
components because of heat transter. Two or more wires
can be tinned at the same time. By completely enveloping
wire, it is said to stop wicking better than standard clips.
The small, compact size eliminates the use of several con-
ventional anti-wicking clips. The clip allows tinning closer
to the insulation. tinning component leads by sliding over
hot lead and is claimed not affected by iron heat. Easily
kept clean, solder and flux will not cling to the clip.

ELECTRDNIC TECHNICIAN/DEALER



Model No. AWSR6 measures [lain.
long and jaw size 5/32in. x 1/16in;
iv2 and 13 in. available on special
orders. For complete information,
address dept SR. Macdonald.

MATV Demo Kit 708

An 82-channel MATV demonstra-
tion kit designed to help electronic
distributors. dealers and TV system
contractors to demonstrate a fullv op
crative. MATV system is currently
avatlable  through JFD ficldmen.

Being solid-state, the display is said
1o be compact enough to fit in a small,
lightweight case. The kit comes com-
plete with amplifiers, splitters. tapoffs,
and all necessary cables. One end of
the case connects to an antenna and
the other end connects to the TV set.
JED.

Headphones and Microph- 709

Headphones tor sterco or monaural
use are introduced. Air-cushioned ear-
pads of hygienic plastic and foam rub-
ber are said to assure comtort and iso-
lation of ambient sounds. Weight is

Soz. Price $14.95. Also introduced is
the model MB215 microphone which
is said to have a frequency response of
60Hz-17kHz with a cardioid pattern.
Included is a built-in windscreen for
close up. Price $80. Stanford Interna-
tional.
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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 cistributor—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 13-position Detent Turret
Switech for positive lock-in tuning.
Customized replacements available
for only $5.00 additional.

MODEL

13 Position Switch | SBR-250 ]_SBRS-ZSZ SBR4S-251 |
'Antenna Irlput _3_00 ohms balanced to ground

Intermediate 41.25 mc sound

| fﬁeq_ue_ngy 45.75_ mc vidﬂ)
}_RF Amplifier Tube [6HQS 2HQ5 | 3HQS
Oscillator-Mixer

Tube 6GJ7 SHB7 5GJ7
Heater 6.3 volts | 600 ma 450 ma
e — |~ e ]

B Plus 125-145 voits dc

u .
SI\ Standard Components

DIVISION OF STANDARD KCLLSMAN INDUSTRIES, INC.
2085 North Hawthorne Ave. « Melrose Park, lllinois 60160

for more details circle 135 on postcard

65



O

MOTOROLA

Color Chassis TS914/918 — Short
Life 6JS6 Horizontal Output Tube

Slow Heating Damper Tube

Some replacement  damper tubes
heat slower than original equipment
tubes causing excessive current drain
in the 6JS6 output tube during warm-
up. Kit IP65147A41 is available from
your Motorola distributor. It contains
instructions and a diode which must
be added to the circuit to prevent ex-
cessive 6JS6  current  regardless of
damper tube used.

The kit also contains a replacement
screen resistor which will allow the
installation of the newly developed
6LB6 output tube.

The kit may be installed at the top
of the chassis in the home.

Excessive Horizontal Output
Current without External
Symptoms

When replacing more than a normatl

R510 120K

COLORFAX

number of horizontal output tubes. it
becomes good practice to check the
current drain after installing the re-
placement twbe. If current drain is
normal, it is safe to assume that the
circuit i1s operating properly. It exces-
sive current is encountered. further
checks should be made to determine
the cause. Adaptors are available at
most parts houses for measuring cur-
rent drain in popular types of horizon
tal output tubes. Chassis TSY14/918
current drain at 122v line. with proper
horizontal bias setting, should be in
the order of 185ma at no brightness
and 240ma at normal brightness.

Some causes of excessive current:
(1) shorted horizontal coupling diode
ES03, (2) open E502 horizontal bias
diode. (3) shorted turns in the detlec-
tion yoke, improper horizontal bias
selting or bias setting not adjusted
to compensate for unusually high tine
voltage.

I abnormal line voltages are tound
it might be advisable to contact the
local power company.
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< 112 6GH8 Z5y
HOR17 OSC i
17005 6JS6A
HORIZ OUTPUT
RE[ = = L R518 56
- o) =1 56 5
o 5] | 3 =
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10.7v ~ ¥ HEz Tz |28S
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-79V 390V Owﬂ
-77V R513 100K (516 s
. 00177 K
Sla IE w0y '™ e
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Color Chassis G-1 — CRT Socket
with Built-in Spark Gap

The CRT socket used in the G-I
chassis color receiver contains a spe-
cial built-in spark gap consisting ot a
ground brass plate placed close to the
sockel terminals (see sketch). An un-
usually high voltage on a socket ter-
minal will arc to the brass plate rather
than to an adjacent terminal. thus
protecting the CRT and its associated

SOCKET TERMINALS

-— FOCUS LEAD
BRASS PLATE

*— GROUND LEAD

REAR VIEW OF SOCKET (COVER REMOVED)

components. This is normal. and does
not necessarilv mean the socket is de-
tective. but usually indicates a problem
in associated circuitry.

For example, there are cases of
a continuous arcing condition in the
CRT socket caused by an open 47M
resistor (R284) in the tocus voltage
divider circuit. To obtain best focus,
this resistor is connected through a
wire jumper to one of three points
boost voltage. +280v or chassis
ground. A bad solder connection at the
Jumper or an open R284 could cause
the voltage on the focus anode term-
inal (Pin 9) to rise, causing an arc in-
side the CRT socket

Should vou be called upon to serv-
icc a G-1 chassis recciver which has
a continuously arcing CRT socket,
compare the socket pin voltages to
the voltages shown on the schematic
diagram. The focus voltage (Pin 9)
should be between + 3kv and +35kv
with respect to chassis ground. It it
is more than S5kv, check for an open
circuit soméwhere between the focus
control (R283) and the low potential
end of the focus voltage divider cir-
cuit.

TV Chassis G1 — High Voltage Arcing

There have been a few reports of G
chassis receivers arcing from the HV
rectifier plate cap to the metal shicld
can. This could be the result of draw-
ing an arc from the plate cap with a
screwdriver when checking for pre-
sence of HV. The arc sometimes car-
bonizes the plate cap and reduces its
insulating qualities.

The HV at the plate cap can be
checked with a neon bulb taped 1o an
insutated nonmetallic rod or a similar
device. Under no circumstances
should an arc be drawn tfrom-the cap.

Caps which have already been car-
bonized can be repaired by covering

ELECTRONIC TECHNICIAN/DEALER



them completely with corona seal. To
accomplish this. first remove the cap
from the HV rectifier tube and then
pull it out of the HV compartment
through the opening by the trans-
former terminals. Apply the corona
scal and then replace the cap on the
HV rectifier tube. Do not exert undue
strain on the cap lead or you may
loosen the connection at the trans-
former tertiary winding.

Color TV Chassis KD — Tape on
Thermostat Surface

Some KD chassis have tape applied
to the surface of the thermostat.

This tape should be removed. since
it may result in cutout tripping when
there is no problem in the sct. The
only tape required is around the top
terminal, as illustrated. to prevent
shock. The top terminal is at B+ po-
tential when the cutout is open.

Whenever the cutout trips and no
circuit trouble can be found, check

TAPE ONLY ON TERMINAL

h‘lv;:“luh ™~
—7"'_'\{ AS SHOWN, REMOVE ALL

©
OTHER TAPE FROM EITHER
e .i ﬂ‘ SIDE OF THERMOSTAT
\

F— \
“01 T.“ @Q

BACK VIEW

the following: (1) Is there any tape on
cither side of the cutout? (2) Space
between the thermostat and a properly
seated horizontal output tube V14
should be 34 =+ Vsin

Color TV Chassis KC Model
M278CWD — Loose Antenna

There have been a few reports of
loos¢ VHF antennas on this model

If you encounter such a complaint,
it may usually be corrected by pushing
the barbed retaining clip up tight to
the underside of the cabinet. This is
best done by using a length of metal
tubing which slides over the antenna
cartridge and presses evenly against
the retaining clip.

It the antenna is still loose, use an-
other clip (catalog No. ET3X618) in-
serted on the top of the original one
and pressed up tight against it

TV Chassis H1 — New Damper Tube

Late production H1 chassis portable
color receivers use a |7BW3 damper
tube instead of a 12AX3. The 1 7BW3
is directly interchangeable with, and is
a rccommended replacement for. the
12AX3.

This will increase the total filament
string voltage drop from 117.5v to
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FM-2400
FHE[IIJENBY

e For Mobile Or Base Station Use

e Tests Predetermined Frequencies 25 -470 MHz

e Portable . . .

The FM-2400 is designed for
testing and adjustment of
mobile and base station
transmitters and receivers at
predetermined frequencies
between 25 and 470 MHz. The
FM-2400 provides an accu-
rate standard frequency sig-
nal to which the transmitter
can be compared. This same
signal is applied to the as-
sociated receiver(s), thereby
assuring an accurate fre-
quency adjustment on all
parts of the communications
system.

Up to 24 crystals may be in-
serted into the meter for the
selection of the frequencies
required for testing of the
system transmitters and re-

Use It Anywhere

ceivers. The frequencies can
be those of the radio frequen-
cy channels of operation,
and/or of the intermediate
frequencies of the receiver
between 100 KHz and 100
MHz. Self contained unit.
Battery operated.

FM-2400 (meter only).......... $395.00

RF Crystals with
temperature run

IF Crystals
200-2,000 KHz See Catalog*
2,001-13,000 KHz ........ See Catalog”

*WRITE FOR FREE CATALOG

$23.50 ea.

INTERNATIONAL
\-'y
CRYSTAL MFG. CO, INC.
10 NO. LEE ® OKLA. CITY. OKLA. 73102
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COLORFAX

121.5v and should help improve re-
liability. It a damper tube fails in an
HC or HI Chassis. usc a 17BW3 tube
as a replacement.

MAGNAVOX

TV Chassis T925 — Replacement 21KA6
Tubes
The T925 chassis (Model 1T115)
uses a type 21KAG in the horizontal
output stage. Some 21K A6 tubes being
uses as replacements have the screen
grid connected to pin 3 rather than pin
7. These tubes can be used by connect-
ing a jumper wire on the 21KA6 tube
socket from pin 3 to pin 7. Later pro-
duction of the T925 chassis will have
this jumper employed.

Color TV Chassis H12 — B +
Dropping Resistor
In the HI2 color chassis (manual
S$1062). the 1.6K B+ dropping resis-
tor. R748. has been changed from a
15w 10 a 20w rating for improved re
liability. The part number for the new

resistor is 61C20-100. It will ke sub-
stituted automaticallv on orders for
the old 61C20-79. When changing
this resistor, use the clip from the
original to mount the replacement in
order to assure maximum heat dissi-
pation.

PHILCO-FORD

Color TV Chassis 14M91/15M91/16M91
—High Voltage Adjustment
High Voltage Adjustment

Measured AC Tolerances
Line Voltage (-1000v + Ov)
105 21kv
110 22kv
115 23kv
120 24kv
125 25kv

The chart provides information for
adjusting high voltage under various
ac linc conditions. To use the chart.
first determine the ac line voltage with
an accurate ac voltmeter at the outlet
to which the set will be connected
Atter measuring the voltage at the out
let. refer to the chart and set the niGh
VOLTAGE ADJ. control (VRE 14N9I).
(VR21 153M91 and 16M91) for the
high voltage corresponding to the ac
line voltage. Under no circumstances
should the high voltage cxceed the
rated value indicated the the chart.
Note that the tolerance of the high vol-

tage adjustment is — Ikv and + Ov. If

MID-STATE TUNER SERVICE

Satisfied with second best? Mid-State offers abso-
lute satisfaction and 24-hour service a necessity.

COMBO’S —$17.50

Major Parts, Tubes,
charged at Net Price

Transistors

Distributors-Wholesalers
Write for Price Sheet

68

Mid-State is as close as your nearest
post-office or United Parcel Service
outiet. 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
1504 So. College, Box 1141
Bloomington, Ind. 47401
Tel: (812) 336-6003
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there is any question as to the voltage
sctting. adjust the high voliage slightly
below the rated setting.

Use an accurate. reliable, high volt-
age meter and high voltage probe.

It the ac line voltage measured is
somewhere between two of the voli-
ages given in the chart. use the nearest
lower ac voltage. As an example. if
the line voltage measures 112vac -
that is, part way between 110 and 115
vac as shown in the chart usc the
I10vac figure and adjust the high volt-
age for 22kv. The high voltage adjust.
ment is always made with the bright-
ness control sct at minimum (zero
beam current

Do not exceed 30kv on high voltage
probe.

ADMVIRAL

Color TV Chassis 4H12 — Control
Cluster Removal
In models using the NC2570-1. -2,
-51 and NC2596-1 tuner clusters. re-
moval of the auxiliary control clusier

e e g

can be simplified by snapping out the
lower portion of the long narrow plas-
tic erystal that covers the knobs (sce il-
tustration). Insert fingernails under the
left edge of the crystal at the bottom:
press toward the right and pull up-
ward. Lift the crystal tar enough to
permit removal of color fidelity knob.
Then proceed with cluster removal
trom the back by taking out the two
mounting screws. disconnecting the
leads and working the assembly out
past the escutcheon boss and the CRT.

When reassembling, replace knob
then insert right edge of crystal care-
fully to avoid damage to escutcheon,
then snap in left edge.

MOVING?

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

for more details circle 103 on postcard —»
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ALLIED

ELECTRONICS

FOR EVERYONE 1969

ALLIED
1969
CATALOG

WORLD'S LARGEST SELECTIONS. SATISFACTION
GUARANTEED OR YOUR MONEY BACK
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New 1969 Allied Catalog .
Brand new! Fresh off the press! Allied's 1969 Catalog .. 536

fascinating pages jam-packed with the very latest in Hi Fi, Tape
Recorders, CB, Kits, Radios, Tools, Electronic Parts, Books. P-obably
nowhere else on earth will you find such a complete selection of
everything in electronics...and virtually all new as tonorrow!
Literally thousands of items ... many of them never shown before.
Allied’s all rew 1969 Catalog makes wonderful reading ... and [/
it's yours absolutely FREE! Tear off the card ... mail it in today ...

and we'll rush you your own personal copy of the newest and All![ﬂ

most complete book of what's new in electronics . .. Allied’s 1969

Catalog! 1969
NO MONEY DOWN—24 MONTHS TO PAY! CATALOG
Low Monthly Payments to fit your budget.

ALLIED

ELECTRONICS

FOR EVERYONE 1969

T vemamea v e SRANTOY

WOFRLD'S LARGEST SELECTIONS. SATISFACTION
GUARANTEED OR YOUR MONEY BACK

DO A FRIEND A FAVOR—give him this card to send for his FREE ALLIED CATALOG
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Why Buy by Mail from
ALLIED?

Because you buy from the
most unique store in the world!

Why do hundreds of thousands of people...electronics
experimenters, music lovers, engineers, Amateur operators, pro-
fessional radio-TV servicemen, kit builders, hobbyists, hi-fi fans,
and just plain “bargain-hunters”. .. order tens of millions of
dollars worth of merchandise-by-mail from ALLIED each year?

Variety, selection, price, and quality-testing are the an-
swers! If we can satisfy the experts...we can satisfy you! Our
continuous program of quality-testing assures you that every-
thing you buy meets the highest standards. And nowhere else
on the face of the earth are so many famous brands (and so
many different models of every brand), gathered together to
choose from. When it comes to parts that both beginners and
experts need... ALLIED is the one source that has them a//.

Thousands and thousands of items to choose from...
and you’ll like shopping from ALLIED because you do it in your
easy chair. Our entire stock is spread before you, as it could
never be in a conventional store. |t takes ALLIED over 500,000
square feet of floor-space (with merchandise stacked to the
ceiling!), to keep on hand all the items you hold in one hand
when you pick up an ALLIED catalog.

You never had shopping so good, as when you do it at
home with this famous book to guide you. No clerk, no expert,
no salesman in all the world could begin to supply you with the
wealth of facts, the exact specifications, the comparable data—
all at your fingertips in this popular book. Almost anything you
may want or need or have an interest in...is pictured, priced,
and described in detail. You'll discover things you never knew
existed. You'll find bargains unmatched anywhere else you may
shop. You'll revel in choices, varieties, and selections beyond
imagination. You'll find a whole new way to buy both the com-
monplace and the rare, the inexpensive and the luxurious.

Best of all—with an ALLIED Credit Fund Account, you pay
no money down, and take up to 2 years to pay!

Shop Where the Experts Buy—
Choose from the Biggest and
Most Fabulous Selection Ever
Gathered Together:

STEREO HI-FI FM, AM & VHF TOOLS &

AT RADIOS HARDWARE
& HOBBY KITS PORTABLE BOOKS
TAPE RECORDERS TYASETS CAMERAS

AND TAPES AMATEUR GEAR NEEDLES
m:gswpsMsE/mD INTERCOMS HEABPIGRES
L P.A. EQUIPMENT
MICROPHONES
WALKIE-TALKIES
TEST EQUIPMENT
SHORTWAVE ANTENNAS INTEGRATED
RECEIVERS CIRCUITS
TUBES AND WIRE &

PHONOGRAPHS TRANSISTORS CABLE
SPEAKERS AUTOMOTIVE PARTS AND

RECORD CHANGERS

ELECTRONICS

BATTERIES
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Not all businesses are listed in the Yellow Pages

The Yellow Pages is one of the most complete, well-indexed buying
guides a businessman could ask for. Ir addition to telephone listings,
Yel.ow Pages advertis_ng often contains time-saving buying information.
That's why 9 out of 10 buyers ir manufacturing
firms alone, use the Yellow Pages to find their suppliers.”
It’s a good place to look for most p-oducts or services
your business needs td do bus:ness. For a nice fresh apple,

you may have to try someplace else.
*Audits & Surveys Inc., Yellow Pages Ind 1s:rial Usage S-udy

n



Antenna Rotators 710

The manufacturer announces the
addition of antenna rotators to its out-
door antenna line. Two models No.
10W707.  fully  automatic;  and
No. 10W305. manual rotator— enable

outdoor antenna distributors to offer
a complete antenna package. The drive
unit on the rootf is fullv synchronized
with the knob on the control unit.
The control is said to be completely
silent with positive directional indicat-

or lamps that show instantancous
operation and direction of antenna
movement. The unit is fully tran-
sistorized. When the operating cvcle
1s complete. the unit shuts off auto-
matically and draws no current unti
it is again activated. The drive unit
is said to be housed in a high strength,
lightweight aluminum casing. It fea-
tures a special over-running gear
that creates preturning momentum and
will accommodate a supporting mast
up to 2in. dia. and an antenna
mast up to 12in. Corrosion-resistant
materials are used throughout the
drive unit. Model No. 10W707 sug-
gested retail price $54.95. RCA.

Transistor and Diode Check 711

A portable, hand-held tester that
checks transistors and diodes while
they are still in the circuit is announc-
ed. The tester is said 10 give a quick
“go—mno go” check for both conduc-
tion and cutofl’ characteristics. The
battery-powered unit measures 9 x
IYain. and weighs 60z. It comes com-

A
et
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plete with an adapter to test diodes,
and a sct of leads and clips 10 test
either transistors or diodes out of the
circuit. Priced under $90. Telvac.

Solid-State Stereo Tape Deck
Recorder 712
Announced is a model 355 solid-
state stereo tape deck equipped with a
noise suppressor switch and a special
filter which, the manufacturer says,
will eliminate undesirable hiss that
may exist on older recorded tapes
while not atfecting the quality of sound
reproduction. The unit also has tape
source monitoring and a  scrape
flutter filter. 1t operates cither vertical-
ly or horizontally at three speeds—7Y2
3% . 178ips—and accommodates reel
sizes up to 7in. An automatic pinch
rotter retracts to permit simple one-
hand tape threading with a four digi-
tal tape counter to aid editing, cuing
and tape indexing. Other features in-
clude a new vibration-free motor. two

VU meters and automatic tape lifters
to protect heads from wear during fast
forward and rewind operations. Man-
ufacturersspecifications: Freq. response
20Hz-22kHz @ 7%2ips. 20Hz-17kHz
@ 3%ips and 20Hz-9kHz @ |7sips.
Wow and flutter: .09% @ 7'zips,
A2% (@ 3%ips and .17% @ 17sips.
S/N ratio: 52db. Complete with oiled
walnut finish base and protective dust
cover. Price $229.50. Sony.

Dust-Free Lubricant 713

A dust-free dry lubricant is packed
in a 2.1460z can with a stainless steel
hypodermic type (0.0026 ID) applica-
tion needle that fits on the plastic can
spout. Applicator needle controls use
of “Dri-Slide™ to 1/3 drop for vital
applications where overlubrication is
not necessary such as reels, electronic
components, appliances, office equip-

fe
St
Q DRY,DUST-FREE

LUBRICATION . =

PENEYRATES s ARMORPLATES s LUBRICATES

ment. etc. Needle also allows rcaching
inaccessible lubrication areas and can
be hand-formed 10 use in impossible-
to-reach arcas. Dri-Slide.

Triggered Scope 714

A wideband, triggered. laboratory-
quality portable oscilloscope is an-
nounced. Built for use with today’s
sophisticated systems, the solid-state
model S1301A features a horizontal
bandwidth of 20MHz with a |7ns rise
time. The scope is designed for obser-
vation of low level, high frequency
signals and faithful reproduction of
pulses, transients and complex wave-
forms on a 3in. CRT (5 x 6cm display
area). Automatic triggered sweep is
said to provide rock-steady traces and

with the trigger level and sweep ex-
pansion controls. the waveform's smal-
lest details can be carefully studied.
Calibrated sweep provides time-fre-
quency measurements that are accu-

ELECTRONIC TECHNICIAN/DEALER



rate to * 5%, specitications indicate. An internal square-
wave voltage calibrator produces a squarewave at approx-
imately 7kHz having a rise time of less than lus. Eight
switched amplitude levels are provided: 200mv, 400mv, lv.
2v, d4v, 10v, 20v and 40v. The 40v level can be accurately
set by reference to an external 40vdc meter. All other levels
are related to it with a maximum error of 2% . The cali-
brated frequency-compensated switched attenuator helps
measure P-P voltages within = 5% . There are eight ranges
of calibrated sensitivities, from 50mv/cm | to 20v/cm.
Eighteen ranges of calibrated sweep speeds from 200ns
cm to 100ms/cm are provided in 1. 2, 5 sequence. Motor-
ola.

Scope Dolly 715

Announced is a scope dolly for laboratory and shop ap-
plications. It includes a 20deg viewing angle which will
accommodate any popular type scope and a protective rub-

ber gasket which prevents damage to the scope while in-
stalling or removing. The dolly has three convenient power
outlets and one input, a storage area for spare preamplifiers,
plus a roomy storage pan for accessories and tools. Casters
are Sin. diameter, ball bearing. swivel-type with semi-hard
rubber wheels. Price $59.95. Metal Dynamics.

Horizontal Deflection Amplifier Tube 716
Announced is the |
6L.LF6. a 12-pin
version of the
6KG6 antisnivet
horizontal deflec-
tion amplitier
tube. which oper-
ates at low B+.
The 61L.F6. like its
9-pin  predeces-
sor. is designed
around the “cav-
itrap” anode, said
to prevent Bark-
hausen oscilla- ; :
tions and elimi- ")-"}
nate “snivets” Ludd
from the TV it

screen. The elec- '“ " Iﬂll

trical characteristics of the tube are also sutticiently tlexible
1o permit its use as a replacement for the 6L.B6. now used
in some power-transformer color sets. It is claimed that the
large, massive structure of the tube makes it virtually im-
mune to physical punishment. For example. this tube can
be operated for 1Smin without drive instead of the few
seconds tolerated by conventional horizontal detlection
amplifiers. Thus. a failure in a related circuit need not
damage the horizontal detlection amplifier before the set
can be turned off. Amperex.

AUGUST 1968

Your next
tuner cleaning

job could cost
somehody
15 hucks.

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 |1, Unlike
sprays that simply push the *‘gunk'’ around to
dry and harden, ContaCare does a thorough
cleaning and ldbricating 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 |1l will
provide you with over 100 cleanings. Available
at parts distributors. Price $1.98

HELPFUL TUNER SERVICE
TIPS INSIDE
EACH CARTON!

CONTA‘EARE £ N
<17 A1 | Avaluable booklet
! on repair and ser-
vicing written by
one of the world's
largest tuner
. manufacturers is
‘!-_-.-J Escked with each

ULTRA-NEW

sl Standard Components

DIVISION OF STANDARD KOLLSMAN INDUSTRIES, INC.
2085 North Hawthorne Ave. « Melrose Park, Illinois 60160

for more details circle 136 on postcard
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® Silicon solid state design

® A single source for all
your MATV needs

® Built to the highest
standards

® Free MATV layout service

® Heavy duty 75 ohm
MATYV Antennas

Send for FINCO’S
45 page illustrated
catalogue and layout
information forms

M-19

All Silicon

Transistor FM
W Preamplifier — §
> 20 dB, 75 ohm |
Solid In — 75 ohm Qut
State e
Units [
IE' f
All Silicon A b5
Transistor VHF golid e
Preamplifier — Units -
20 dB, 300 ohm o
In — 75 ohm Out
M-403

M-248

Solid - ] ! / ' /?‘
State s o i
Units J

- s -

UHF to VHF ¢# ; 82-Channel Antenna
Crystal Mounting
Controlled - v Transformer — Die-Cast
Converter & Housing

M-526 M-300

Hi-Q Single Carrier Trap—

Single 300 Ohm
60 dB Attenuation

Wall Outlet Plate — VHF

Illustrations represent a

USE FINCO MATV ANTENNA SYSTEMS FOR HOTELS « MOTELS + SCHOOLS « HOSPITALS »

74
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the
complete
line

MAI

EQUIPMENT

M-116 M8 o | m-108 M-110
____":— L
v, o
li Solid Solid - _ m
e e = -

-

B ad® *
——o—

TromaaTt wmvars gwts

e} i w
82-channef sofid state —

25 dB Dist. Amplifier
Separate UHF and VHF
75 ohm inputs.

82-channe! Alf Silicon
VHF-UHF Home Amplifier—
four 75 ohm Outputs

Alf Siticon Transistor
VHF 40 dB Distribution
Amplifier

1 Volt per Channel on 9
Channels, 60 dB Distribu-
tion Amplifier

M-261

M-210

M-213

(&3

M‘ LINE
ey

Finco
82-Channel  “.g@n @ 4
Mast
Mounting o«
Preamplifier hadl . AN Two-Way Back Match 82- Eight-Way Back Match Matched Line Drop
15 dB Gain Channel Splitter/indoor Splitter VHF Tap/indoor
M-303 M-552 M-550 solid M-170

Singfe 75 Ohm Qutlet Ptate
VHF-UHF-FM

Variable Attenuator 0 to
82 dB in 1 dB Steps

State
Units

Transistorized Field
Strength Meter VHF

Solid
State
Units

Single Channel
Strip Amplifier —
40 dB Gain

cross section of over 200 MATV items

FINCO is the maker of the world famous

/3 00 e wono ,‘%

STORES + OFFICE BUILDINGS » APARTMENTS « HOMES F//ch

|44 suaca s wwve |
S o
NO Fu ANTE

Color Spectrum Antennas

THE FINNEY
COMPANY

34 W. Interstate Street « Dept. 110 « Bedford. Ghio 44146 J

for more details circle 119 on postcard
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New Dual Purpose
0SCILLOSCOPE VTRSOPE

=

VECTORSSOPE CONNECTIONS 0N REAR

o i
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- @&@ PS148

.
=

NOW — Yl)-U CAN HAVE BOTH IN ONE INSTRUMENT:
o A CONVENTIONAL WIDE BAND OSCILLOSCOPE
e A PROFESSIONAL 5-INCH VECTORSCOPE

The PS148 wide band scope is identical in features
and specifications to the popular Sencore PS127.
In addition, it provides a vectorscope for complete
simplified trouble-shooting and alignment of color
TV chroma circuits. Now, you can view the vector
patterns as recommended by Zenith or display the
standard “S” pattern as recommended by RCA.
Both methods are at your fingertips with the PS148.
Now, for only $20.00 more than the Sencore PS127,
and even less than other wide band scopes, you
can view vectors and still own a deluxe wide band
scope for all other work. Why pay many times
more?

¢Converts at the flick of a switch on rear panel
from a professional wide band scope to a large
5-inch vectorscope. All vectorscope connections
and controls are located on rear for ease of oper-
ation and to prevent color demodulator circui
loading.

eSimplified instructions for using the vectorscope
in color TV chroma circuits and for troubleshoot-
ing and alignment are packed with each instru-
ment.

sComes with special vectorgraph screen which
shows exact degree of chroma demodulation; also
includes viewing hood.

¢Use with any standard 10 bar color generator,
such as all Sencore, RCA, etc. Use your present
color generator and save money.

e Vectorscope connections on PS148 rear also
speeds up other work where direct connections to
the CRT deflection plates are required; such as,
modulation checks and lissajous patterns for com-
munications or lab work.

Typical Vector
pattern

oMLY
*219*°

NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

0 SENCORE

426 SOUTH WESTGATE DRIVE, ADDISON. ILLINOIS 60101

for more details circle 132 on postcard
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Cassette Heads 717
plans to manufac-
ture a complete
line of heads for
cassette style re-

corders. The

model ZW4]

head is said to be

bi-directional to

perform record,

playback and

both directions. Machines equipped with the head will be
able to play all information in a cassette without flipping
the tape over. The bi-directional head also makes auto-
matic changers more practical by eliminating the need tor
flipping each cassette to play the second half of the tape.
The cassette heads are said to be compatible with Philips-
Norelco equipment and circuitry. The heads are claimed to
have a usable frequency response of from SOHz to 12kHz
at 1.875ips. Inductance is up to 300mh and the heads will
be available for entertainment. language laboratory and
recorded tracks, .059in. wide separated by a guard band of
.030in. on the standard .150in. tape. For compatible stereo
recording, tour recorded tracks. each .023in. wide. are
grouped in identical adjacent pairs with .012 guard bands.
The adjacent pair configuration permits playing monaural
and stereo tapes on the same equipment without loss of
program material. Crosstalk rejection of stereo heads is
said 1o be in excess of 36db. There are 16 ditferent models
proposed, with three models currently in production. Avail-
able now are the bi-directional ZW4J, and ZW2J and the

Announced are
. . E%
- . _—
erase functions in
instrumentation applications. The cassette system has two
language lab W2JR heads. Nortronics.

Amplifier 718
A 110w amplifier
for record player,
tape player and
tuner applications
— convertible for
background
music  or tele-
phone paging

1s introduced.
The  unit  has
three microphone
inputs  with in-
dividual volume controls said to convert from high to
balanced low impedance for noise reduction on long micro-
phone lines. The “Carillon 110" has two program inputs, a
master gain and separate full bass and treble controls for
simultaneous adjustment of all input signals. The unit ofters
a number of different arrangements of various speakers
and/or horns through the 4, 8 and 16  speaker connec-
tions and 70 and 25v lines. The amplifier employs dc fila-
ment voltage on all pre-amp stages to reduce hum and noise
to more than 65db below rated output, according 1o the
manufacturer. Frequency response of 20Hz to 20kHz is
claimed. List price is $245. Bell.

Short Open Tester 719

Announced is a tester for checking continuity and
short conditions in circuitry. This solid-state ~short
open tester incorporates two high-speed fuses in serics
with the test leads to protect against possible damage to

ELECTRONIC TECHNICIAN/DEALER



simplest
z top
quality
modular
amplifier
system

NEWCOMB

TOP QUALITY CUSTOM K

ey & B

ONORORORORORON®
Newcomb's finest, the Custom K
Series is the climax of 30 years
devoted to developing and producing
the very best public address ampli-
fiers. You quickly and simply get the
combination of channels and power
you need. A power output module is
dropped into either a front-end or
booster chassis. Two electrical plug-
in connections; no soldering. Put a
cover over the top or insert the
chassis in a rack mount. You can
plug in a transistorized VU meter
accessory which has a sensitivity
control and monitor jack for crystal
headphones. The 4-channel models
have provisions for a remote control
l accessory. There are 3 power ampli-
fier modules: 40, 60, and 125 watts,
and a power supply when you want
to use a front end as a mixer-
preamplifier only. There are three
preamplifier modules: 3, 4, and 5
channels, and a chassis for making
a booster amplifier out of any of the
output modules. All in all, only 14
components permit 70 combinations.
Performance is superb. Frequency
response is -=1 db 20-20,000 cps;
distortion is extremely low. Custom
K amplifiers run remarkably cool.
Easy-to-trace, easy-to-service vacuum
tube constryction is used through-

out. ColorS are soft shades of

gray-green. Write for Catalog K-15.
K Sylmar, California 91342 J
for more details circle 128 on postcard
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NEWCOMB AUDI0 PRODUCTS CO., Dept. ET-8
12881 Bradley Ave.

1 T

© 0
the equipment or operator in the
event that the leads are placed across
a source ol high voltage. The model
8 is said to completely eliminate the
use of buzzers and ohmmeters and
continuity is indicated by a 600 cps
tone from the specaker in addition to a
light for visual indication. A scparate
Tel-tone signal provides individual
circuit identification in conjunction
with a loud speaker or headphones.
Power is supplied by two standard
[V2v "D cell batterics. Weight 180z.
Goldak.

Antenna Rotor 720

Announced 1s a TV/FM antenna
rotor. The AR33 Autorotor features
fully automatic push-button control

and is said to be enginecred with + |
position accuracy using the CDE
heavy-duty "Bell” rotor. It is said to
feature completely silent operation,
solid-state circuitry, 360" compass
dial operation and contemporary sty-
ling. Cornell-Dubilier.

FM Radiotelephone 721

A model DPI5 waterprool. hand-
held two-way radiotelephone is intro-
duced. The unit weighs 3oz. including
rechargeable battery and is fully com-
patible with all FM land. mobile and
marine radio systems. The U. S made
radiotelephone contains a fully solid-
state transmitter/receiver and said to
be type accepted under FCC rules.
There are various models available
for operation on one 1o five channels
in the 30-50MHz and [32-174MHz
bands employing narrow or wide band
frequency modulation. Transmitter
power output is said to be 2.2w and re-
ceiver sensitivity better than 35mv

Amphenol’s

new 857 tests

for second anode
leakage to

CRT gun structure.

Have you ever checked a color CRT that
read *“‘good,”” but actually the tube was
bad? Now you can check for that hidden
problem—internal high voltage leakage
—at actual operating voltages . . . right
in the customer's home. The CRT
Commander, Model 857, can test every
performance characteristic of a picture
tube. Black and white or color.

There are many outstanding features
that set the CRT Commander, Model
857, apart from the rest. It’s the only
CRT tester that functions as a voltmeter
capable of measuring O to 1000, O to
5000, to 50KV (DC) with optional 857-9
probe. It's the only CRT tester that per-
forms 2nd anode test. It reads gas
direct on sensitive 50 u/amp meter.
The CRT Commander rejuvenates
tubes, too. Tubes you may have thought
were beyond hope. The CRT Com-
mander comes in a professional lug-
gage-type case. Only $99.95.

See the new CRT Commander, Model
857, now. Write for all the details and
the name of your local distributor. Dept.
ET4-88.Amphenol Distributor Division,
2875 South 25th Avenue, Broadview,
lllinois 60153. Then go to your Am-
phenol distributor.

AMPHENOL
DISTRIBUTOR
T DIVISION
THE BUNKER-RAMO CORPORATION

Don’t forget to ask
what else needs fixing

for more details circle 104 on postcard
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for 12db SINAD. Adjacent channel
sclectivity is indicated at better than
-80db  for 20db quicting. The unit
contains plug-in block circuitry to
provide quick and ecasy maintenance:
average repair time is said to be 8min.
The transceiver has a built-in tele-
scoping antenna with provision for a
flexible whip or ratlroad spiral antenna

as optional equipment. The radiotele-
phone may also be used with an exter-
nal antenna. Other options include
CFCSS tone squelch. external speaker-
microphone. railroad chest  harness
and leather carrying case. Kaar.

Wideband Line Extender
Amplifier 722
A new wideband line extender
amplifier s introduced. The Model
961 incorporates the latest. tempera-
ture-compensated. solid-state circuitr
o cover 20db of teederline cable
from 54 to 250MHz. The amplifier
features a die-cast aluminum hous-
ing. choice of “Spre-Grip™ and other
popular 412 or .500 fittings regulated
and employ a 18-30vac power supply
Input and output capabilitics aré said
to be designed to accommodate tvpical
teederline levels without cross modula
ton. In addition. an external —20db

THE BEST ANTENNA INSTALLATIONS START WiTH .

QUALITY
MOUNTING ACCESSORIES

THE MOST COMPLETE LINE IN THE INDUSTRY

*
(]
ﬁﬂ( d‘éi HEAVY-DUTY / TUBULAR / TRI-POD
~ ROOF TOWERS

B Pre-assembled, individually boxed,
opens like an umbrella.

B Gold baked enamel or Hot-Dip gal-
vanized 1Y%" OD steel tubing.

@ Exclusive adjustable slide permits
tower feet to fasten directly to non
standard spaced rafters, on peaked
or flat roofs.

:V{:'LABLi "': W For masts up to 1%~ OD.
2va tt. | 71 B Roof sealing pitch patches, all hard-
3 ft. 10 ft.* ware, 2" lag screws supplied.
*Exclusive swing-lock feature
permits mast to be placed in
sockets from side of tower SEND FOR CATALOG SHEET
*\

BN

E

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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test point s available. Other outlet
plates tor house drops are optional.
The amplifier is light weight and com:
pact. only X 4 X 3in. and under
2b. for convenient pole or stand
mounting.  With  new  “Sure-Grip”
41222 fittings. net price $52.50.
Crattsman.

AM/FM Receiver 723

A 25w AM/FM receiver model
RA30 is introduced. Input jacks are
provided for phono or tape with out-

- w e Emanaemia s

G we edm e

puts for single or multiple speakers.
Output impedances: 4. 8. 16 and
500 @ (70.7v). The receiver features
slide rule tuning. built-in AM antenna
and can be used in offices. stores. wait
ing rooms. homes. cte. Price $84.98.
Olson.

Sine/Square Generator 724

Announced is a sine/square wave
generator for general laboratory and
production applications. It features
broad frequency coverage. attenuation
and meter monitoring of its 50 2, 600
2 and direct (low impedance) outpults.
This line-operated. transistorized, RC
oscillator is said to deliver a low dis-
tortion sine wave or square wave, with
50 ns rise and fall time, in the fre-
quency range from 10Hz 10 1MHz.

Thermistor stabilization in conjunc-
tion with negative feedback is said to
achicve a good waveform, good sta-
bitity (better than 0.1%) and signal
amplitude uniformity within = db (ret.
IkHz) over the entire frequency range
without resetting the levet control.
Three outputs are provided direct

ELECTRONIC TECHNICIAN/DEALER



fnow...a dozen lools
for dozens of jobs
ina nip pocket set!

No. 99PS-50

Really compact, this new nutdriver/
screwdriver set features 12 interchange-
able blades and an amber plastic (UL)
handle. All are contained i1 a slim,
trim, see-thru plastic case which easily
fits hip pocket. Broad, flat base permits
case to be used as a bench stand.
Ideal for assembly and service work.

7 NUTDRIVERS: &, :\

37167, 7/32". 1/4", Q:\, L
9/32", 5/16”, 11/32" el
378" hex openings. 1

2 SLOTTED
SCREWDRIVERS:
3/16" and 9/32" tips.
2 PHILLIPS
SCREWDRIVERS:

21 and =2 sizes.

EXTENSION BLADE:

Adds 4" reach to
driving blades.

- -
W o £ S

-

HANDLE:

Shockproof, breakproof. Exclusive, positive
locking device holds blades firmly for turn
ing., permits easy removal

ol B
205

WRITE FOR
CATALOG 162

XCELITE, INC., 14 BANK ST., ORCHARD PARK, N. Y.
Canada: Charles W. Pointon, Ltd., Toronto, Ont.

for more details circle 140 on postcard
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with an impedance of 10 € in series
with 1000t for sinusoidal output
voltages to Sv and currents to 10Uma.
The generator is said to have attenuat:
d SO and 600 Q outputs ftor sine
and square waves up to Iv RMS (P-P
for square waves) in monitored ranges
of Iv. 100mv, 10mv and Imv full
scale. Noise and hum are less than
-60db and power consumption is 20va.
according to the manutfacturer. Lon-
don

o

Amplifier Equalizer 725

A new amplifier equalizer which
combines a microphone preamplifier
and equalizer into one unit is announc-
cd. The model AE20 unit is designed
for individual microphone channel

use. The preamplifier portion is said
to have a low noise transformer input
stage with variable gain switching of
20, 40 and 30db. The equalizer em-
ploys a bridged tee notch filter switch-
ed from the feedback loop to the input
for boosting or dipping at the selected
frequency

Other features include four low and
four high frequency selectable equaliz-
ation points, up to 10db boost or at:
tenuation in 2db steps at the selected
frequencies.  independent  switchable
fixed roll-off at high and low fre-
quency extremes, and strip size. Mel
cor

Soldering Iron Tip Cleaner 726

Announced is a rotating soldering
iron tip cleaner which. it is said. will
remove burned-on tlux and solder res
idues from soldering iron ups in one
pass over a wet cellulose sponge. Be
cause of its rotating action. residues
deposited on the sponge when the tip
is cleaned are dropped into the base.
keeping sponge clean. Rotation of the
sponge through the base water reser-

voir heeps sponge waters uniform.
thoroughly  wetted and  distributes

'NOW...a
“complete color
“bar generator
for the pro’s.

| Amphenol's NEW Deluxe Color Com-
mander, Model 865, incorporates ad-
vanced features for your protection
| against obsolescence . . . and to save
| youtime!
Three color patterns: (1) exclusive
single-bar, (2) exclusive three-bar, (3)
| familiar ten-bar gated rainbow. Plus,
six line and dot patterns. To top it all
off—instant pattern stability from 0° to
+125°F without using old-fashioned
heaters. True AC/DC operation.
| The simplified controls on the Color
Commander reduce the time you must
| spend working on the customer’s set
and increase the number of set repairs
you can complete. That means more
profit for you!
Other features that separate the Am-
phenol Deluxe Color Commander from
other color alignment equipment: color
| coded cantrol panel. Two preset chan
nels. Built-in gun killers with lead pierc
| ing clips. Laminated gloss-epoxy circuit
boards. Storage space for leads and
tools. Automatic shut-off. Luggage-type
case measures 83" wide, 7%" high,
514" deep and the whole unit weighs
only 4% pounds. Runs on AC line or
batteries.
| There's a lot more you'll like about the
Deluxe Color Commander. Only
| $189.95. Stop at your nearest Am
phenol distributor and ask to see it.
Don't know who your Amphenol distrib-
utor is? Write Dept ET3-88 Amphenol
Distributor Division, 2875 S. 25th

Avenue, Broadview, lll. 60153. We'll
give you his name.
AMPHENOL
DISTRIBUTOR
™ DIVISION
’ R-RAM N

Don’t forget to ask
what else needs fixing

for more details circle 105 on postcard
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wear aver the entire surface. eliminat
g cratering and  gouging of the
sponge.  Chilling action of the wet
sponge on the tip surface is said to
have no practical effect on tip tem-
perature, but creates thermal stress
in residues  causing oxides 1o crack
and making them casy to remove by
entle wiping action without de-tin-
ning the tip. Special acid-free. non-
taxic sponge material has a fine poros-
ity suitable for both regular and mini-

ature tip cleaning, it is said. A special
feature of the Plato tip cleaner is its

If you think you’ve already
heard the last word
in sound columns...

You may be in for a little shock the
next time you see your Argos rep!

Arpgos engineers are constantly seeking new ways to r2~o_utionize sound
reproduction. For more than a decade, Argos has pixezred the sound
column principle. Today, Argos manufactures the fin2:t, most complete
line of sound columns—the Sound Directors!

To put more profit in the sound business, Argos tas condensed its
yeass of field experience into a 12 page system plarming booklet with
an accurate, easy-to-use sound column selection chart. Unique features
like “‘speedy mounting”’ clips and the exclusive built-im “ocus gauge make
Sound Directors quick to install and aim with the turn of a screw.

Nlore pioneering is on the way from Argos—extrem« miniaturization,
for example. And so, for sound profits without ques:or, anytime, ask

for the Argos Sound Column Story.

Ll

80

ARG OS
PROD X TS COMPANY
600 So. Sycamo-e, Genoa, lllinois 60135

for more details circle 110 on postcard
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heavy, non-corrosive, non-combust
ible vitrified porcelain base. Contami-
nation of the tip caused by accidental
touching against plastic type sponge

holders is  completely  eliminated.
Price $2.75. Plato.
CB Transceiver 727

A 23-channel CB transceiver has
been designed for base station and
mobile operation. The Courier 23
includes a tull-time range-expand and

modulation sampler. The unit has
23 crvstal-controlled channels, dual
conversion, built-in  12v  (ransistor

power supply, single-knob tuning, il-
luminated S-RF meter and channel
sclector. Other teatures include a PA
system, adjustable noise limiter, cover-
ed plug-in relav. squelch  control.
triple-plated  chrome  cabinet  and
stainless steel front panel. The unit is
complete with crystals tor all 23 chan-
nels. Price $189. Courier.

Driver Speaker 728

A new driver speaker is announced.
Suitable tor wuse. in theaters, audi
toriums. factorics, gymnasiums, air-
port terminals and restaurants. this
“theater type” driver speaker has been
designed for high level music, speech

and
The 2881) may be used with anv of the
Altec multicellular horns and is said
lo provide a response from 300Hz 1o
T6hHz. 1t has a 16 Q impedance and
18 therefore adaptable to all existing
Altec power amplificrs. Altec Lans-

reinforcement paging systems.

ng.

Socket Set 729
A [3-piece set of Yain. drive sock-
ets, handles and accessories designed
for clectronic and appliance assembl
and repair s introduced. Set No.
30115 teatures the super-close-acting

ELECTRONIC TECHNICIAN/DEALER



STOP DAAgs
T8 YOUR RiCoaps

OURS!

@ Pick up this handful of

. best-selling needles
from your Electro-Voice
distributor, and you get a
handsome display carton free.

And if you want more, ask
about our permanent phono
needle/cartridge merchandiser,
wall banners, literature, and
the best cross-reference
catalog in the industry.

We don’t just make the most
complete line of needles and
cartridges, we also help
you sell ... help you profit.
Insist on Electro-Voice.

From the parts distributor with
more than parts to offer!

ELECTRO-VOICE, INC., Dept. 887T
663 Cecil Street, Buchanan, Michigan 49107

EleéthioYores

A SUBSIDIARY OF GULTON INDUSTRIES. INC.

AUGUST 1968

ratchet plus 11 thin-wall sockets, 4
through Y2in. Also included are a 2in.
extension and 6in. spinner handle. All
components are double-nickel chrome-
plated and plastic-sealed in a com-
partmentalized tray contained in a
metal box 6-Y2in. long. The assort-
ment is one of four new Yain. drive
sets offered. Suggested price $13.25
Kraeuter.

Portable 12.5MHZ Counter 730

Announced is a model 114 fre-
quency counter. Frequency measure-
ment is made directly to 12.5MHz.
The readout includes four digits (Sth
and 6th optional). an auto-positioned
decimal point. a “kHz" annunciator

and display storage is said to assure
error-free  readings. Accuracy of
readings is said to be * 1 count *
power line frequency. For applications
requiring greater precision, an option-
al crystal oscitlator can be included.
Construction of the counter features a
single PC board with integrated cir-
cuits and other solid-state compeonents
mounted together with the readout in-
dicators. Without the tilt stand the
unit weighs 5 Ib. and measures 3%ain.
high x 7in. wide x 8%2in. deep. Re-
commended sales price is $395. Con-
cord.

For more information on these
NEW PRODUCTS
See pages 87 & 88
READERS SERVICE

New Amphenol
TransistorAnalyzer
with easy-to-read
GOOD/BAD meter
scale eliminates
manual reference
time.

This is the Model 830 “‘Transistor Com-
mander." Easy and quick tests can now
be made thanks to the exclusive Good/
Bad meter scale. No more lengthy
cross-references from manuals or tran-
sistor specifications. You know imme-
diately the condition of the transistor.
Other features of this unique instru-
ment include the ability to check high
and low power NPN and PNP power
transistcers for in-circuit dc beta char-
acteristics; check high and low power
NPN and PNP transistors out-of-circuit
for dc beta, ICBO and ICEO leakage;
check diodes and rectifiers for in-circuit
open conditions, shorts and the ability
to rectity; and check diodes out-of-
circuitfar forward and reverse currents.

The new 830 TRANSISTOR COM-
MANDER combines semiconductor
checks with the ability to measure
supply voltages to 100 v d-c using the
same probes the operator uses in other
checks.

Only 9%" wide, 53" high and 633" deep,
the Model 830 comes complete with
built-in 117 v a-c power supply.

Dealerpret...................... $79.95

For complete specifications on the
Model 830 or any of Amphenol's pro-
fessional test equipment write Am-
phenol Distributor Division, Dept. ET5-
88,2875 S. 25th Ave., Broadview, Il
60153.

AMPHENOL
DISTRIBUTOR
T DIVISION
THE BUNKER-RAMO CORPORATION

Don’t forget to ask

what else needs fixing
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NEW

DUAL PURPOSE
/CHI

DELIVERS

OUTPUT

e FUSEOVERLOAD PROTECTION

® AUTOMATIC SHUT-OFF FOR
LOW BATTERY VOLTAGE

® POSITIVE REVERSE
POLARITY PROTECTION

The new ELECTRO TIC-620

inverter delivers a 620 VA output (120
volts, 5 amp nominal), from a 12 volt battery. It includes
a built-in 25 amp charger. Thus the same unit is used to
recharge its DC input source. A three position switch
provides low, medium and high charge rates.

An automatic shut-off protects both inverter and bat-
tery from damage when battery voltage decreases to
10.5 volts.

Positive reverse polarity protection is provided so no
damage will result if positive-negative terminals are
reversed.

Voltage regulated 60 Hertz square wave output is fre-
quency stable to + 0.5 Hertz!

T1-620 INVERTER ONLY

A model TI-620,
without the built-in charger,
isalsoavailable ata reduced
cost. Other specifications
are identical to the TIC-620.

SEND FOR

COMPLETE

DATA AND
SPECIFICATIONS

9 INVERTERS

ELECTRO PRODUCTS LABORATORIES, INC.
6125-V Howard Street, Chicago, lllinois 60648 - 312/647-8744

.. for more details circle 117 on postcard
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OF THE INDUSTRY

Diamond Power Names CCTV Dealer
in North-Central New York

W. G. Brown Sound Equipment Co.. 521-527 E. Wash-
ington St.. Syracuse. N.Y., is named by Diamond Power
Specialty Corp. as a distributor of its closed-circuit tele-
vision equipment and video tape recorders in Syracuse.
Utica. Auburn and Rome. N.Y.

Brown specializes in setting up CCTV systems for cd-
ucational, medical. commercial. municipal. state and fed-
eral organizations. As a Diamond Power dealer, the com-
pany will cover 14 counties in north-central New York
state

Diamond Power is a subsidiary of the Babcock & Wilcox
Co.

Bowen Central Regional Manager
For General Electric Radio Dept.

R. E. Bowen. central regional manager for General Elec-
tric’s radio receiver department is named manager of
field sales and independent distribution, with offices in
Chicago. 11l

Mr. Bowen will be responsible for all district sales repre-
sentatives selling to independent distributors of the radio
receiver department.

He was TV sales manager of General Electric’s distribu-
tion sales operation, Cincinnati, Ohio. and held various dis-
trict representative sales positions in Cincinnati and San
Francisco with the radio receiver department.

Now...
low cost

Ultrasonic

Area Protj_-

Euphonics Intrusion Alarm

Stops Pilferage and Vandalism
Now—it's easy to protect specific areas of school
buildings: libraries, store-rooms, laboratories,
classrooms, offices, etc. The new Euphonics A-1
Intrusion Alarm projects an invisible ultrasonic beam
which blankets and protects an entire room. Any moving
person or object within its range will trigger it
immediately. Operates lights, bells, sirens—any signal
device. No installation—plugs into wall outlet
Less than $100.00. Also available: AN-1 Ultrasonic
Annunciator (under $65.00).

Write for full details and prices.

Up/)OﬂI-CS MARKETING pept.cT.s

202 Park Street « Miami Springs, Florida 33166

for more details circle 118 on postcard
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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.
Harmless to plastics
and metals. Zero effects
on resistance and
capacity. Non-inflam-
mable—non-conductuve—
Non-COrrosive.
The Choice of Better
Servicemen, Everywhere.

For Color and
Black and White

Available in Aerosol or Bottie
Product of

: QUIETROLE

COMPANY
Spartanburg, South Carotina

for more details circle 129 on postcard

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 your first 50 picture tubes
free!

Color — black and white. Rebuilt while

you are here. See the results for yourself.
Terms Available

T T T T T T T T T T T T T |
| Lakeside Industries - Div. Associated Ind. |
| 6338 N. Clark St. |
Chicago, I1l. 60640
| Phone: 312-465-2881 |
| [ Free demonstration appointment |
| ] Send me more information |
| Name |
| Address |
I City State [

for more details circle 124 on postcard
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Motion Picture Introduces
Young Men To Electronics

“So You Want To Be an Electronics
Technician,” is a promotional film
produced in association with the Na-
tional Alliance of Television and
Electronic Service Assn., (NATESA).
the National Electronic Assn., Inc.
(NEA) and De Vry Institute of Tech-
nology. a subsidiary of Bell & Howell.
Said to be the latest and most authen-
tic in this subject area, the film shows
the important role of e¢lectronic tech-
nicians in the world in which we live.
It gives a broad overview of the field.
sets forth the requirements a student
should have and reveals the oppor-
tunities tor the young viewer in such
areas as servicing. manufacturing and
maintenance. It suggests the status and
income which accompany this occupa-
tion and the many opportunities for
advancement.

FTC Orders Dealer To Stop
Using ‘Bait’ Ads

A final order issued by the Federal
Trade Commission requires a Wash-
ington. D. C.. retailer of TV sets and
TV. radio and phono combinations to
stop using bait advertisements, false
offers of frece merchandise and other
deceptive sales practices.

The FTC's order cites Lawrence TV
Corp., 5832 Georgia Ave., N. W,
and George Harris. the concern’s man-
ager.

In taking this action, the commis-
sion adopted an initial decision by
hearing examiner Eldon P. Schrup.
The examiner’s decision had not been
appealed.

A news release summarizing the
initial decision was made public last
March 9. and is available from the
Ottice of Information. Federal Trade
Commission, Washington. D. C.
20580.

Satellite ETY System
Developed

Educational TV programs for mil-
lions of the world’s population could
be sent by satellite and received by
antennas similar to the 25ft. dish atop
Hughes Aircraft Co’s. space systems
division building in El Segundo. Calif.
And it could be done right now in
countries such as India or Mexico at
a cost of only pennies per student per
year, Philip A. Rubin, Hughes sci-
entist, told members of a satellite com-
munications conference in San Fran-
cisco recently. Rubin holds a small
model of one of eight Hughes syn-
chronous satellites which collectively
have accumulated more than 18 years
of operation in space since the first
Syncom satellite was put into orbit in
July 1963.

7 stereo
instruments

in one low-cost
package

The Model 880 Stereo Commander
from Amphenol provides a complete
testing laboratory for audio FM and
multiplex at a fraction of the cost of
the seven individual instruments it
replaces.

Four signal sources and three meas-
uring instruments are contained in
the package which includes:

eAn audio generator that supplies
either sine or square wave signals.

A multiplex simulator that generates
all signals necessary for alignment of
an FM multiplex receiver.

sAn RF/sweep oscillator that may be
used as an FM source modulated by
the s gnal present at the composite
jack or as a sweep generator with 60
Hz sweep rate for FM tuner alignment.

eAn oscillator that generates a crystal-
controlled 10.7 MHz signal for use in
aligning FM receivers.

eAn intermodulation distortion ana-
lyzer which measures distortion to
1009, using SMPTE standard signal.
sAn impedance bridge capable of
measuring largely resistive unknowns
from 1 ohm to 20,000 ohms.

oA high-impedance AC voltmeter with
a sensitivity of 100 millivolts full scale.
The unit measures from 0.1 volt full
scale to 1000 volts.

The Amphenol Stereo Commander is
11Y% inches wide, 9% inches high and
6 inches deep and weighs slightly
over eight |bs.

Suggested list price of the seven-in-
one unit is only $329.95.

Distributor Division, Department ET1-
88, 2875 South 25th Avenue, Broad-
view, llinois 60153.

AMPHENOL
‘ DISTRIBUTOR
5 DIVISION
THE BUNKER-RAMO CORPORATION
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| a.. NATIONAL RADIO INSTITUTE

| (X&) Color TV Division

: “="" Washington, D.C. 20016 42.088

| Send me complete information on NRI new Advanced

: Color TV Training. (No salesman will call)

| Name - Age

: Address _

| City State Zip ;g
IL ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL - - A

84

ALL NEW!

NRI learn-by-doing training in

ADVANCED
COLOR TV

THE ONLY

COLOR TV

TOTALLY
ENGINEERED FOR
TRAINING

® Build your own custom color
setin 5 training stages

® 50 designed-for-learning
color circuit experiments

® Programmed with 18 “bite-size”
lesson texts

A comprehensive training plan for the
man who already has a knowledge of monochrome
circuits and wants to quickly add Color TV
servicing to his skills. DEFINITELY NOT FOR
BEGINNERS. It picks up where most other
courses leave off — giving you “hands on” ex-
perience as you build the only custom Color TV
set engineered for training. You gain a profes-
sional understanding of all color circuits through
logical demonstrations never before presented.
The end product is your own quality receiver.

TRAIN WITH THE LEADER

This NRI course — like all NRI training — is an
outgrowth of more than 50 years experience
training men for Electronics. NRI has simpli-
fied, organized and dramatized home-study train-
ing to make it easy, practical, entertaining. You
train with your hands as well as your head, ac-
quiring the equivalent of months of on-the-job
experience. Demand for Color TV Service Tech-
nicians is great and growing. Cash in on the color
boom. Train with NRI—oldest and largest school
of its kind. Mail coupon. No obligation. No sales-
man will call. NATIONAL RADIO INSTI-
TUTE, Color TV Div., Washington, D.C. 20016.

MAIL FOR FREE CATALOG

NEWS OF THE INDUSTRY

Norelco Opens 13th Service Center in Denver

Broadening its national dealer-consumer service pro-
gram, North American Philips Co. announces the opening
of its 13th Norelco Service Center in Denver, Colo., to
serve the mountain states area.

Richard Q. Kress, vice president of North American
Philips and president of Norelco Service, Inc., announced
the appointment of Clay Longwell as manager of the new
service center located at 709-16th St. Mr. Longwell is an
eight-vear veteran of Norelco's service organization.

Tropical Radio Telegraph Co. To Become
Subsidiary of RCA Communications, Inc.

An agreement in principle under which Tropical Radio
Telegraph Co.. a wholly owned subsidiary of United Fruit
Co.. will become a wholly owned subsidiary of RCA Com-
munications, Inc.. a subsidiary of RCA, is announced.

Organized in 1913, Tropical turnishes commercial
telegraph and telephone services principally with Central
American points and serves as overseas correspondent
of RCA Communications in Honduras, Nicaragua and
Panama.

It is reported that the transaction will involve the ex-
change of the Tropical common stock for 150.000 shares
of RCA common stock.

An application for authority to transfer control of Tropi-
cal to RCA Communications will be submitted to the FCC
in the near future.

Upon final approval. Tropical will become a wholly-
owned subsidiary of RCA Communications and will con-
tinue to function as a separate entity under its own board
of directors and its present management.

RCA’s Information Systems Division Names
Three New Division Vice Presidents

Appointment of three new division vice presidents in the
marketing department of RCA’s information systems divi-
sion is announced by E. S. Mc Collister. division vice presi-
dent, marketing:

Edward F. Kearns, formerly Western regional manager.
1o the new post of division vice president. marketing pro-
rams.

James P. Boyle, formerly Northeastern regional manager,
10 the new position of division vice president, Northeastern
region.

James N. Landon. formerly Eastern regional manager,
1o the new position of division vice president. Eastern re-
gion.

In his new position Mr. Kearns will be responsible for
product marketing. industry marketing and education and
systems support with offices at the division’s Cherry Hill,
N. J.. headquarters.

Mr. Boyle will continue to be responsible for two sales
offices and the Wall Street systems center in New York
City as well as offices in Hartford, Newark. Syracuse and
Boston. His area includes northern New Jersey and New
York, Connecticut. Rhode Island. Massachusetts, Maine,
Vermont and New Hampshire

Mr. Landon is responsible for marketing in the middle
Atlantic and Southeastern states and Puerto Rico. His area
includes district offices in Philadelphia, Piusburgh, Wash-
ington, D. C,, Charlotte, N. C., Atlanta, Miami and Talla-
hassee, Fla.
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CATALOGS &
BULLETINS

Tools
A 66-page catalog called “Tools for

400

Electronic Assembly  and  Precision
Mechanics™ is of particular interest to
clectronic  technicians.  engineers.
scientists and instrument mechanics
working on fine assemblies. Over 1700
individual items are offered and de-
scribed in the new catalog. Section
headings include screwdrivers.
wrenches. pliers. tweezers, files.
shears.  watchmakers  tools.  knives.
microtools, relay tools. tool kits, drills.
wire strippers. soldering irons. solder.
lighting equipment, optical equipment
and  miscellaneous  apparatus.  An-
other feature of the catalog is the in-
clusion of four pages of technical data
on tool selection. Jensen.

Test Instruments 401

A 16-page test cquipment catalog
is available giving complete operating
specifications and prices tor equip-
ment serving the needs ot industrial
¢lectronic and electrical testing. The
catalog includes such arcas as radio
and TV servicing. communications.
automotive, air conditioning, refriger-
ation and heating. Simpson.

Electronic Products 402

This 300-page catalog contains de-
tailed product information. specifica:
tions and up-to-date prices on a wide
variety of electronic equipment and
supplies. It is indexed by product and
manufacturer. The illustrated catalog
has the added convenience of an in-
dustrial tube cross reference. Audio.
high fidelity and service-oriented prod-
uct listings supplement the compre-
hensive selection of industrial prod-
ucts. Fortune.

Britener Selector Charts 403

A color britener selector chart and
an updated sclector chart tor B/W
picture tubes have been announced.
The sclector chart for color briteners
identifies the 13 color tube numbers
of the small shell neodiheptal (round
tvpe) tubes and 37 color tubes of
the small button diheptar (rectangular
type). The chart also indicates the
proper britener for cach type of tube.
tor both britening and isolation appli-
cations. Perma-Power.

Marine Radio Communica/ 404

A tolder explains the differences be-
tween low frequency. single sideband.
citizens band and VHF/FM radios
and answers the question raised b
boatmen in the wake of the rule chang-
es agreed upon at the recent interna-

AUGUST 1968

tional radio-telephone conference at
Geneva. Fine for promoting marine
clectronic equipment sales. Ravtheon.

Componenis and Accessor/ 405
A chart lists wire cable tubing. clec-
tronic  hardware, switches. TV-radio

accessories  and  components.  Birn.
bach.
Soldering 406

A tour-page bulletin covering how
to solder materials considered ditti-
cult or impossible. The technique
permits soldering magnesium. alumi-
num. bervllium. stainless steels, re-
fractory metals such as titanium, tanta-
lum and tungsten. even carbon. glass
and plastics. Various actual applica-
tions are described and illustrated.
Selectrons.

Video Tape Recording 407
A scries of quarterly bulletins, cov-
cring subjects unique to video tape
users. is announced. Called “Video
Talk.” the series deals with a variet
of subjects pertinent 1o both the pro-
fessional and helical video tape record-
ing fields. The initial issue covers the
subject of "Video Tape Speed.” 3IM.

Solid-State Products 408

A 68-page, two-color catalog de-
scribes a solid-state product line of
sweep generators. attenuators. detec-
tors, coaxial switches. portable oscil-
oscilloscopes and impedance plotters
as well as instruments for TV. VHF,
UHF. Physical and electrical charac-
teristics. applications, general sweep
generator techniques, charts covering
frequency vs. VSWR, frequency vs.
db. block diagrams and outline draw-
ings are included. Teascan.

MATV Systems 409

A 23-page pocket-sized booklet con-
tains information on designing and in-
stalling MATV systems. JFD.

Panel Meters 410

A catalog gives complete details on
over 1400 stock sizes and types of pan-
el meters capable of meeting the
broadest demand for stvle and per-
formance. Products featured include
scal contactless meter relays, contact
tvpe meter relays and pyrometers and
low-height  designer  series  meters.
Mounting specifications and a table of

stock meter characteristics and ac-
curacy tolerances is included. Simp-
son Electric.

Couplers/Splitters 411

A six-page tolder describes a line of
indoor and outdoor TV/FNl antenna
splitters and couplers. GC Electronics.

New
sensitivity
for
transistor
servicing

The new Model 870 Millivolt Com.
mander from Amphenol is a low-cost,
field-effect transistor instrument; it's
designed with the needed low ranges
for servicing transistorized equip-
ment. Never before have such sensi-
tive measuring capabilities been avail-
able in an instrument under $100.

With the portability of a VOM and the
accuracy and input impedance of a
VTVM, the Millivolt Commander offers
extreme versatility, with a price that
will fit almost any budget.

The Madel 870 Millivolt Commander's
measuring capabilities are:

e« 110 to 1000 volts DC, full scale,
in 9 averlapping ranges, within £2%
accuracy.

¢ 1/1C0 to 300 volts RMS AC, full
scale, in 10 overlapping ranges,
within 43% accuracy.

e —40 to +50 db in 10 steps of 10
db. Resistance from 10 ohms center
scale to 10 megohms center scale
within 43 degrees of arc in 7 over-
lapping ranges.

Other features include: battery life
equal 1o shelf life; elimination of warm-
up time; automatic shut-off when lid
is closed; and a sturdy, singlé-unit
probe with a built-in DC/AC-OHMS
switch and shielded cable.

The Amphenol Millivolt Commander
is 914 inches wide, 5% inches high
and 6% inches deep and weighs only
five Ibs with batteries.

Suggested list price of Model 870
Millivelt Commander is only $99.95.
Distributor Division, Department ET2-

88, 2875 South 25th Avenue, Broad-
view, lllinois 60153.

AMPHENOL
DISTRIBUTOR
- DIVISION

THE BUNKER-RAMO CORPORATION

Don’t forget to ask
what else needs fixing

for more details circle 108 on postcard
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NOW YOU CAN
COMPLETELY

REMOVE ALL
GREASE, DIRT & 0IL
THAT DETUNES

TV TUNER

p—

TUNERS . . . LEAV C;
TUNER papTs "UK"N‘:m""
g g,.‘ highty concentrated spray ';st. s
ing 1 30ves " accymuytated offs ¥l

“Mup™ axidation in all trPes et
5 re““ "0 resigue o Wil 10T

’ drying o Harmiess © L
w, NON-pLAMMABLE
M“ “hde: Drossure. Read P’““.

325

DEALER NET

#2400

A THOROUGH
DEGREASING
BATH v SECONDS

without
REMOVING THE TUNER
ONLY WITH THE NEWEST IN

ELECTRONIC CHEMICALS by

BROOKLYN N. Y. 11236

.. for more details circle 113 on postcard
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Revolutionary

MODEL UPW
UHF PASSIVE WAVE ANTENNA

This system in which there are no
electrical connections,

PROVIDES HIGH GAIN ACROSS THE
ENTIRE UHF BAND

and eliminates noise caused by loose
elements at high frequencies. High
overall gain across the entire UHF
band makes this antenna more desir-
able than any frequency conscious
yagi types being marketed today. Ex-
cellent color reception assured. More
gain than a Parabolic. Top quality
construction,
Write for literature and low
retail prices. All
inqudries given prompt attention.

S & A ELECTRONIGS INC.

Manufacturers of the TARGET ANTENNA
204 West Florence Street « Toledo, Ohio 43605
Phone 419-§93-0528

. for more details circle 130 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 3c 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
LAMPKIN LABORATORIES, INC.
Div. |l — Bradenton, Fla. 33505

ELECTRONIC TECHNICIAN/DEALER



REVOLUTIONARY
NEW

mow KAY-TOWNES

The COLOR-TUNED
Family of
Antennas

CT1-34G Y [ e -4
UHF-VHF . s

<

"G 0LORT NED”

AN ENTIRELY NEW CONCEPT IN ANTENNA DESIGN!

Most conventional UHF-VHF combination an-
tennas use the “pass through” coupling system.
The VHF signals pass through the UHF an-
tenna, acting as a section of the transmission
line. The presence of the UHF clements at-
tached to this transmission line results in a
line mismatch at various VHF frequencics.
The resulting standing waves arc detrimental
to color reception.

NOW — RECEIVE TRUE COLOR
AS IT IS TRANSMITTED!

KAY-TOWNE

Kay-Townes new “Color-Tuned” concept ob-
soletes the old “pass through” system. The
high gain, nine driven element UHF antenna
is coupled to the VHF portion in a manncr
that actually tuncs the VHF section. The an-
tenna fcatures a double stub UHF trap to
assure 100% isolation, recsulting in a no-loss
coupling of the two systems to a single trans-
mission line. A corner reflector doubles as a
high gain UHF reflector and a broad, high
band, high gain director on VHF channels 7-13
and reduces the space loop losses in both bands.

... for more details circle 102 on pecstcard

ANTENNA COMPANY
Box 593 Rome, Ga.30162



Come
andget

| ' .
Technical Series RC-26 $1 75 B

Price =8
The RC-26 is the biggest 5

and best receiving tube )|
manual in the industry!

[ | B * !
Newly revised and up- ﬁ
dated, it now has 656 '

pages of vital data. . .in- I?

formation on the complete
RCA line of home-enter-
tainment receiving tubes,
color and black-and-white

picture tubes, voltage-reg-

ulator tubes and voltage-
reference tubes...ex- n a
panded Circuits Section

featuring several circuits
that illustrate the various
stages of a complete
color-television receiver
...extremely handy Appli-
cations Guide...Technical
Data section with compre-
hensive data and curves
for all active RCA receiv-
ing tubes.

See your RCA Distributor
today for your copy of the
RC-26. It's the best yet.

Be sure to ask your cus-
tomers “WHAT ELSE
NEEDS FIXING™?

RCA Electronic Components,
Harrison, N. J. 07029

£
5






