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

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

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

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

One all-purpose DC/AC OHMS Uniprobe®. Reads 0.01V to 1 KV
(to 30 KV with optional HVP probe). 7 non-skip ranges, in 10 dB
steps. AC or battery operated. RMS & DCV: 0-1, 3, 10, 30, 100, 300,
1000V P-P ACV: 0-2.8, 8.5, 28, 85, 280, 850, 2800V. Input Z: DC,
11 M; AC, 1 M2. Response 25 Hz to 2 MHz (to 250 MHz with op-
tional RF probe). Ohmmeter reads 0.2 to 1 M2 in 7 ranges. 4%2"
200 xA movement. HWD: 82", 5%", 5”. 6 Ibs.

EICO 242 Solid-State FET-TVOM $69.95 kit, $94.50 wired.
All the versatility of the EICO 240 plus: AC/DC Milliammeter, 1 ma

to 1000 ma in 7 non-skip ranges; single all-purpose DC/AC-Ohms
— MA Uniprobe®; and large 6%2” 200 xA meter movement

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

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

New EICO High Performance Instruments

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

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

New EICO Solid-State Test Equipment

Hum 60 dB below 400 mw, 105-132 VAC, 50/60 Hz, 5VA. HWD:
7Y2",8%2", 5" 6 Ibs

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

5 fundamental bands 100 kHz to 54 MHz. Vernier control 0-100%
Output 300,000 uV into 50-Ohm load. External signal modulation
or internal 400 Hz, 0 to 100%. 105-132 VAC, 50/60 Hz, 1.7 VA.
HWD: 72", 8%2", 5" 5 Ibs

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

5 sine wave and 4 square wave bands. Low distortion Sultzer feed-
back FET circuit. Sine: 20 Hz to 2 MHz; 0-7.5V rms into hi-Z, 0-6.5V
into 600 ohms Max. distortion 0.25%. Square: 20 Hz to 200 kHz,
0-10V p-p into hi-Z, pos. direction, zero ground. Rise time at 20
kHz less than 0.1 x sec. 105-132 VAC, 50/60 Hz, 10VA. HWD: 7%2"
8%2" 82" 9lbs.

New EICO Probes for the Pros

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

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

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

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

Flashlight-size, 2.20z, self-powered. Hi-gain amplifier, 50Hz to 200MHz with
demod tip. Input Z: 35009, 35KQ, 350KQ; Output: 0.3 p-p volts. Noise —45dB.
Distortion <5%. Complete with earphone. all probe tips. AA battery, pocket clip.
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EICO 385 — Solid-State Portable Color Generator $79.95 Kit, $109.95 Wired. g | —— e oy
EICO 465 — Wideband Vectorscope/Oscilloscope $179.95 Kit, $249.95 Wired. HVPSS . O State To

EICO 1025 — Solid-State Power Supply $34.95 Kit, $49.95 Wired.
EICO 443 — Semiconductor Curve Tracer $79.95 Kit, $119.85 Wired.
EICO 633 — CRT Tester & Rejuvenator $79.95 Kit, $119.95 Wired.

EICO 635 — Portable Tube Tester $44.95 Kit, $69.95 Wired. 20 Miliwick Drive, Weston. Ontario

® EICO Electronic Instrument Co., Inc.
283 Malta Street, Brookiyn, N.Y. 11207
EICO Canada Ltd.

... for more details cicle 115 on Reader Service Card
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TRANSISTOR MEASUREMENTS (USE X100 SCALE)

Coll. to Gnd.| Emit. to Gnd.| Base to Gnd.| Coll. to Emit.| Coll. to Base| Base to Emit.
(—) (+) (=) (+) (+) (=)
+ — | + - | + = + = + - - +
Q1 880 230 970 (800) (950) (970)
1.1K 1.1K 1.6K
Q2 750 430 1.4K (820) 1K 1K
1.2K 5.8K 5.5K
Q3 580 120 1K (700) {900) (920)
710 2.2K 1.9K
Q4 1.1K 500 1.3K (2.2K) (3K) (1.2K)
1.2K 870 880
Q5 INF. 1.2K 1.2K (2.3K) (750) (800)
INF. INF. 1.9K
Qé 260 1.1K 790 (1.4K) (800) (760)
1.3K 4K 4.9K
Qa1 30K 0 860 {21K) (760) (850}
23K 100K 100K
Q91 550 2K 525 (2.5K) (30) (900)
880 30 2.5K
Q92 690 790 925 (1.5K) (850) (900)
1.5K 1.6K 1.8K
Q93 1.2K 300 1K (1.4K) (770) (2.2K)
1.4K 3K 840
Q94 2.2K 100 1.1K {16K) (850) (870)
2.4K 90K 50K
Q95 13K 11K 4.5K (810) (1.‘1K) (830)
8.5K 1.2K 2.4K
Q96 1.4K 70 1.3K (840) (1K) (1K)
1.3K 5K 3.7K
Q97 1.4K 2.4K 2.5K {4.1K) (760) (850}
4.3K INF. INF.
Q98 810 6.7K 2.2K {8K) (850) (870)
1.9K 16K 45K
Q99 530 80 800 (620} (810) (820)
620 1.4K 1K
Q100 3.9K 540 800 (2.2K) (640) (690)
4.5K 5.1K 2K
Q101 3.8K 540 800 (2.2K) (640) (690)
4.4K 5.1K 2K
Q102 1.3K 180 1.3K 1.4K (890) (930)
1.6K 9K 7.2K
Q103 2.2K 78 790 (1.8K) (650) (690)
2.3K 8K 6K
Q200 1.4K 290 950 (1K) {550) (580)
860 2.2K 3K
Q201 INF. 200 740 (2.9K) {690) (710)
INF. INF. 10K

Resistance measurements of transistors in circuit {power off).

All measurements are in ohms and taken with a B & K Model 176 VTVM
with an allowable tolerance of +20%.

TRANSISTOR VOLTAGES

#OR 0S¢ &
NOR REACT

VR41B
Su L.5M (L1
VERT,

GRN
LIN. HT, SCREEN
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Qa1 .45V 1.15V 18.8Vv
Q2 1.16V 1.86V 18.5Vv
Q3 1.79v 2.41v 14.5V
Q4 17.9v 18.2Vv 1.1v
Q5 17.5v 15v 21.4v
Q6 10v 4.9v 4.2V
Q41 ov .5V 23V
91 10.4v 11V 14V
Q92 6.3V v 9.8v
Q93 3.9V 4.5V 14.3V
Q94 ov .55V 9.2v
Q95 3.2v -.025v 36V
Q396 .18v .88v 17.5V
Q97 vV -.6V 20V
Q98 7.1V 9.2v 19v
Q99 .68V 1.34Vv 18V
Q100 1.05V 1.37v 13v
Q101 1.08Vv 1.37V 13v
Q102 A3V .15V 20V
Q103 .43V -.33v v
Q200 20.2v 21V 28.2v
Q201 .56V 1.18v 112v
1.C.91
1 11V
3 1.52v
4 ov
5 1.52Vv
7 1V
8 11.45V
TUBE VOLTAGES
Va1 V42 V91 V92 V200 V201
PIN NO.
6J28 68L8 6MLS8 12GN7 6JS6 6CG3
1 ov 84V 185y 26V FIL FIL
2 88V ~36V 153V 24V ov -
3 ov 145v 183V ov 110V -
4 278V FIL FIL FIL ov 295V
5 0 FIL FIL FIL —59v =
6 58V 172v 0 FIL s =
7 58V RFAY 2.5V 248V - 00 NOT
MEASURE
8 282v 4.3V .35V 145V - -
9 a3v .15V .3V ov -59Vv —
10 —-19v - — - ov 295V
1 ov - - - 110V -
12 ov - - - FIL FIL
” .-'—f.' !"‘/g- R e
WY
L I!' E s 3T s _sb O ')- . vat
;’m:«.“ﬁg S LA LR Y § et
i B LU b -_l-‘ & b Va1 ki VERT. out.
el
BOTTOM VIEW

P1 DEFLECTION PANEL

VR41A




PHILCO-FORD

Color TV Chassis

19FT60B

FEBRUARY ¢ 1970

I_I_.F. AND DETECTOR PANEL

(DEFLECTION PANEL

s
G WOCATOR (1F PROVIDED) |
1 cas

02
50V

| ™
12 lilp
I v ot
¢
£60
= i | i
ey
o | wRam £ wa (e W [
2+ 280 P Py Iu- 100 % s Sy
I {4 - —
| | o = Ly
1% "
i g EE, g |
R TURLT [ Ll )
' Kl‘ SO 3300 L41 non o o [T
l R w1 e S "
r& @ §i _‘%1 15 £ a1t L ogs
i 0 g fg o RY
= Ri p 1 M 1+ S K]
I 5 o ¥ @ ol T |
T T . e s |
4 g 15% 39 WOR. 145
| 1 |
T o "’ —— R )
_______ = - 800 PLSE
naTs ou TR
To PONER To 106 TUNER Be ~-—%
SUPPLY (m (+357) I P02 |¢
- by m
..- G 1 S0V SORCE | by 5 ; i
can 1 o7 i , v
” 01 e 120 | zo0u T e -
oo L Laow 4
> = +100v SOURCE
I‘::“SI‘ {;m_m s LY 2o L WI
Bie— i
Swion 4HC__ o0y SOWCE e (4 e | - o —— -
)_I\":’-Bj:_ C?OOA (17 ; i ”&‘ 2 E, { ,:
_ — - 1}
|l¥ m; C?M b ' [ 1] i
3> _.,w_,_ czov ol X (R ' g i
. Clﬂ M“u 3171 05200 B i 1 i
- ' fa— [
m[rRrER CoTweme 1 [Lo T vl )

05201

DECOUPLED BOOST-—4
{1, H56)
200y ——

To MUY ——y

Touie

ELECTRONIC 7 7/ S/ 2T F/A \D 0 Sec  OUchrmon Mmoo vt b0 fgg-fmimer ™™ e umos-sda b aysain
TECHNICIAN / DEALER = 0204200, 504f, 5041, 20ut 30-2616-15 L301 —horiz blu shape . .. ... ... ... ., 32-4881-4 VR206-—- 50002, color . .. ... ... ......... 33-5631-3
6207 - 500"‘"50 ”200 f/lgo ATy 30-2616.14 P200 — degaussing coil & cable ass'y:. .. ... 32-4896-13 VR303 18002, L horiz blu . . ... ... .. 33-5608-13
i o e e SRR 42.2136-6 PS200 — degaussing . . . .. ........ ... . 33-1386-1 VR305 — 50002, V diff R/G amp. .. ... .. 33-5609-14
. Sureuit bekr .. §.6002.4 AVB5—horiz bias .................... 3313782 VR307 - 18011, L vert R/G 33-5608-13
COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS I[C91-3.58MHzosc ................ 46-5002- VR1 — 3K. RF AGC emi 33.5628.7 AOT.—Audioout ........... ... ... .. 32-10119-1
AND TECHNICAL. INFORMATIQN PON' Gk @aTa “jg T RLIEE B oo eos e 2470213 VR2 75001, 41.26MRz top . 33.828.3 g 7 e GRRRY . ol e
LI0—RFAGC ... oo 32-4762-3 VR41A-C—1.5M, CRT screens .. ........ 33-5595-20 ’,}'?'E‘“"l .~ LREERRT g . S g%’,ggg%%
Lal—hotiz hold ... . . o 32-4891.2 VR42 — A-vert, ht., B-vert. lin., Ay e e adai T Tl AT T LI 32.10117-2
L81 - snd interstage . ... 32-4938-2 C-HOMIZ BiBS .. .o 33-5627-3 A e Uy L BY s SRR 38-10478
R e e | RO 32-4836-1 VR93 - 250K, CRT bias . .............. 33-5626-12 e e 38.10569
e e - E U O - 32-4928-1 VR201 - 750K, vert hold . ... ... .. .. -33-5631-14 wner, VNE (TFI8Y 76-14100-1
L94 — tint control . . . 32-4942-1 VR202—26K, volume . . .. .............. 33-5634-1 tuner. UHF (Trs20) 76-13827-4
LO5—burst .. ... .. 32-4931-1 VR203—1.2K, tint .. ... ....... 133-5631-5 P OREAIT-IGZER ¢ pnambdiotd
CZIIG
13 L o085 | CHROMA ANO SOUND PANEL
—_—_———————.—————————— = [ = s — — —_________Tng._ v
ok D i oo ey 3o e
’ w Y L | —T!ulss W Yr g 2 "
it Lz'g &Y. AV, : [16 1! wnvice .—-*ﬂ——
& I | & l SMTCH
=y Clg‘ | B
! ocml . | i ,———ill
2 | st 7 0 ! » { | 2
Bt TEw R N e T
M | R 203 (+100¥) ' -
N [ Se—— b || B DL <
! (s w0 18 & RRIBRT | VR4 Ky
- |  f o e |42 | B ‘i m‘??,,‘ 2
= ! o 2P 5]“‘ | | i HE ,?,J.n s t20 ‘,’,‘.‘“??’
! o] H It I -l Wt D
) ] L L+ mics'_e [ b | SR e 10 O L S ST S (- ) i < N = TP el B
wite ! L] % T ! = 032 m}’ -
s = '::_—_:_T_'i+__ ]| wlk bt
s p o wwiwlu | =
- ? v L)L 200
o ool 2t e[
i ) 1
L
r
—————— "
[E)] A.OT' V203

i
I
1
1
RS IR OB el
| N8, - - I C1ae | LIO1
W { ghur .!-.;'7?0‘ i ] 3 7 o0k
o] | 18 | PP we ¥ T los A
ol I me | L] R ) ot
bmmmm | ClOL 2 == A% ‘llﬂ C;S L 6h0UH
et " 0 *ng = 5%
[3 pgr M3 137 RM N2 cm P
e Vllll [T - I %
I &
% o
. vt d
) €106 o M2y | 085 | mW3: ci3s.
'irc ‘u‘w I n M| an | el n&s 7
»——4»1
ar i o (i
N [Te 5| e
AT
"
ik al
o 084
w i o
i 3
L] €105
w5 | T
T 4e jt
(1]
o A0
e

1277 COPYRIGHT 1970 BY ELECTRONIC TECHNICIAN/DEALER ® HARBRACE BUILDING, DULUTH, MINNESOTA 55802

P201A
;-_,I
DL ] o —
'Vulvu [—’l |
.Ail }
T ;
I Peot
comy
— P




ELECTRONIC

TECHNICIAN / DEALER

PHILCO-FORD
TV Chassis20R27

COMPLETE MANUFACTURER S°’CIRCUIT DIAGRAMS FEBRUARY ¢ 1970

AND TECHNICAL INFORMATION FOR 6 NEW SETS

BOTTOM VIEW
PERMA CIRCUIT PANEL

SCHEMATIC NO. SCHEMATIC NO.

ADMIRAL .. . .. .. M 0 1281 PHILCO-FORD pu A amilas 1277
TV Chassis T7TH2-1A, T9H1- 1A Color TV Chassis 19FT60B

ELECTRONIC TECHNICIAN/DEALER is pub-
lished monthly by Harbrace Publications,
Inc., Harbrace Building, Duluth, Minnesota
55802, a subsidiary of Harcourt, Brace &
World, Inc. Subscription rates: One year $5,
‘| two years $8, three years $10, in the United
States and Canada. Other countries: One
year $9, two years $14, three years $18.
Single coples 60¢. Setond class postage paid
at Dansville, New York and at additional
mailing offices. Copyright 1970 by Harbrace
Publications, inc.

RIRUINE, ' o 1+ - 25 + w55 2 1279 PHILCO-FORD . ... ... ..
TV Model GEN-11760A TV Chassis 20R27

EMERSON . .. .. .. —y RCAVICTOR .. ... .. .. ...
TV Model 12P60/12P61W Color TV Chassis CTC47
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TUNER SERVICE CORPORATION

PROVIDES YOU WITH A
COMPLETE SERVICE FOR
ALL YOUR TELEVISION

TUNER REQUIREMENTS
AT ONE PRICE.

, TUNER REPAIR \

VHF Or UHF Any Type $9.75.

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

24 hour service at our conveniently
located service centers.

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

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

MIDWEST

TUNER REPLACEMENT _

Replacement Tuner $9.75.

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

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

Specify heater type

Parallel 6.3V
Series 450 mA
Series 600 mA

All shafts have the same length of 12”.

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

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

TUNER SERVICE CORPORATION

FACTORY-SUPERVISED TUNER SERVICE

... .817 N. PENNSYLVANIA ST., Indlanapolis, Indiana . . . . . TEL: 317-632-3493
{Home Office)
EAST .. .. ... 547-49 TONNELE AVE., Jersey City, New Jersey .. ...TEL: 201-792-3730
SOUTH-EAST . 938 GORDON ST, S. W., Atlanta, Georgia . . . ... ... TEL: 404-758-2232
WEST.. ... ... SARKES TARZIAN, Inc. TUNER SERVICE DIVISION

10654 MAGNOLIA BLVD., North Hollywood, California . . . TEL: 213-769-2720
... ftor more details circle 140 on Reader Service Card

FEBRUARY 1970




"QT"keeps you ahead with the fastest

moving RCA parts.

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

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

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

The entire system is incredibly handy and efficient

RN AN

. . for more details circle 131 on Reader Service Card

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

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

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

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

your operation.

After that, things go very smoothly.
Parts and Accessories, Deptford, New Jersey.
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WORLDS LARGEST ELECTRONIC TRADE CIRCULATION

FEBRUARY 1970 ¢ VOL. 91 NO. 2

TEKLAB REPORT

The new Magnavox 23 inch console with automatic color gets the ‘fine-tooth’
treatment from our ET/D lab technicians as they give you a complete rundown
on circuit operation of the new T940 chassis.

COLOR SERVICE HINTS

By William 1. Spero, Field Service Engineer, Sylvania Electric Products, Inc.
Technicians will find this feature of special interest as it outlines a novel diag-
nostic technigue usingionly the TV receiver as the test instrument and offers a
better understanding of color reception.

SERVICING CASSETTE RECORDERS

By Homer L. Davidson. Here is a timely discussion of practical procedures for
the maintenance and circuit repair of the popularcassette recorders.

COLOR SERVICE CASE HISTORIES

By Paul Goldberg. Some of color television’s toughest service problems are des-
cribed in this article along with practical guidelines to help you find the defective
parts and solve the problems.

TESTLAB REPORT

This month's report offers a schematic diagram, operating characteristics, speci-
fications and an evaluation by our lab technicians of the new Sencore Model
TC154 Tube Tester.

24 EDITOR'S MEMO 58 DEALER SHOWCASE

26 NEW PRODUCTS 72 COLORFAX

28 LETTERS TO THE EDITOR 85 CATALOGS AND BULLETINS
30 TECHNICAL DIGEST 86 AD INDEX

COVER

On this month's cover the aerial camera captures the bevy of television towers
that cap the highest hill overlooking the city of Duluth and coincidentally the
editorial offices of ET/D.

TEKFAX ¢ 16 PAGES OF THE LATEST SCHEMATICS ¢ Group 210

ADMIRAL: TV Chassis T7H2-1A, T9H1-1A
AIRLINE: TV Model GEN-11760A
EMERSON: TV Model 12P60/12P61W
PHILCO-FORD: Color TV Chassis 19FT60B
PHILCO-FORD: TV Chassis 20R27

RCA VICTOR: Color TV Chassis CTC47
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SET AND ANTENNA AND
| STILL A LOUSY PICTURE !

i/ HERE'S A GUY

1 WHO NEEDS BELDEN
ANTENNA LEAD-IN

...... ¥ ! CABLE [

Color or UHF set perfect? Antenna perfect? Then obviously
there’s a missing link. Check that antenna lead-in cable.
Old, worn-out, weather-beaten cable, or the ordinary flat
ribbon kind designed for black and white VHF, causes more
fuzzy, distorted pictures than you can count. It's your
opportunity to upgrade these customers to a cable matched
to their particular signal reception situations. One of
Belden’s Big Four—the link to perfect reception.
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LOED PERMOMNM FOR 82 CHANNEL .ﬁ
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| 22(7x30) | Brown | .30% 69.8% 7.8

FOR CONGESTED AREAS...

3290 SHIELDED
PERMOHMN

the mast. Or install it underground, in conduits

57 1.7

X 85 2.1

515 | 177 3.2

Copperweld, 2 conductors, orange polyethylene insulation and web %;g gi
between conductors, cellular poiyethylene oval insulation, Beldfoil 671 6.6
shield, stranded tinned drain wire, polyethylene jacket. 887 7.7

In congested, in-city areas, stray electrical interference and noise are
at their worst. For perfect, all-82 channel reception—color or B/W—
replace old cable with Belden's 8290 Shielded Permohm. Its aluminum
Beldfoil® shielding prevents pickup of ghost signals and electrical noise
by the lead-in. Weather-proof and water-proof. You can tape it right to
—even in rain gutters.

50’, 75, 100’ coils"'
have terminails

attached.
| Available in counter
dispenser.
{ 250', 500’ spool. | ‘

22
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& FOR FRINGE AREAS...

BELDEN 8285 - PERMOHM | o= l'l‘RM““M
CD—CD.

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

22 (7 x 30) d . ] P 9 80, 75’, 100’ coils
X o have terminals
c Id. 2 conduct ratlel ] lene insul d ; s, L
opperweld, 2 conductors parallel, orange polyethylene insulation an X : .
web between conductors, cellular polyethyr ene oval jacket. (l:ivsa‘;I:nbslg'm counier

! . i 250’, 500’ coils and
| 1000" spool.

i

FOR LOCAL BLACK AND WHITE...

8275 CELLULI ‘ E S s sl i 2 W

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

20 (7 x 28)

Brown | .300 80% 4.6 . 50, 75, 100’ coils
l 4)(()0 3 in counter dispenser.

250°, 500°, 1000’
Bare copperweld; 2 conductors parallel, polyethylene jacket with inert spools.
gas filled unicellular polyethylene core.

)

DUOFOIL _; S 8228 DUOFOIL COAX

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

100°, 500’, 1000

Black .242 | 78% i 17.3 .. 50
spools.

18 |
Solid, Bare 100

o

o

o
POP N B WWN—
WHOUNO N r w n

FOR MATV AND CATV... \

recent reprint article, ‘‘Electronic Cable,"
write: Belden Corporation, P.O. Box 5070-A,
Chicago, lllinois 60680.

. for more details circle 106 on Reader Service Card
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See your local Belden distributor for full
details or to order. For a free copy of the BE| p
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In the late 1930's certain clever Japanese
merchants named a small island USA,
leaving out the periods. Then they flooded
the U.S.A. with cheap inferior products
stamped ‘‘Made in USA.” The Japanese
have long since stopped using clever
twists on words to deceive buyers. It's
hard to believe that an American firm has
started this practice, but it has.

In June 1968 TECH SPRAY introduced a
new revolutionary product BLUE STUFF FOR
TUNERS . The name and distinctive shade of
blue were chosen so as to identify the fact
it was different from all others. We are very
proud of the reception that the industry has
given it.

But now a competitor has introduced a prod-
uct called BLUE FOAM FOR ALL TUNERS
using the same identical shade of blue color-
ing and is selling it to distributors under a
private label program with the distributor’s
name on the can but not the manufacturer’s.

- Using the identical color and twisting the

name slightly is so clever that many of our
friends in the industry have called to tell
us they thought it was BIUE STUFF FOR
TUNERS packaged by TECH SPRAY under
private label for various distributors.

We want our customers to know
that BLUE FOAM

is NOT BLUE STUFF FOR TUNERS
is NOT made by TECH SPRAY

and cannot be expected to perform
like BLUE STUFF because even
though the color is the same,

the formula is not.

... for more details circle 139 on Reader Service Card
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Sencore Visit

I recently took a tour of the Sen-
core manufacturing facilities at the
kind invitation of Mr. Herb Bowden,
president of Sencore and his senior
field engineer, Jim Smith. Sencore,
as you know, is one of the major man-
ufacturers of electronic test instru-
ments for use by TV and radio tech-
nicians. Their plant is located in Ad-
dison, Illinois, not far from O'Hare
field. T was impressed with Sencore’s
quality control system in which pur-
chased components are given a thor-
ough check out prior to being used in
a circuit. Completed instruments are
100 percent tested.

This means that any recurrent trouble
could be nailed down to a defective com-
ponent or design problem before it gets
to you the customer, thus preventing
any inconvenience. As technicians, we
can all appreciate what that means.
The Sencore plant was also about as
crowded for space as ten men on a
skate board. Herb Bowden happily
announced they would soon be moving
into large new quarters. He also told
me of their large new factory recently
completed in Sioux Falls, South Da-
kota. I didn’t have time to see the new
plant, which was not in use at the time,
but I hope to soon. We did get a chance
to talk about how a test instrument is
born. Jim Smith tells me that one of the
toughest design problems is to make
a unit as obsolescence proof for as
long a time as possible. One way to
do this is to make provision for up-
to-date modifications. I guess it's no
secret that we need new and better
tools to keep up with the consumer
electronic market. Since the tools we
need are also electronic in most cas-
es, we need and appreciate the con-
cern of the test instrument manufac-
turers to keep us well equipped. But
they also need our help. Let them know
of your likes and dislikes about an
instrument's capabilities.

T Wit
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absolute end
of an old fear.

The new B&K Sweep/Marker Generator
does for TV sets what no other instrument
or instruments can do. It makes alignment
of color, as well as black & white
TV, simpler and easier than ever.

Remember all your old fears about TV
alignment (especially color)? Well, now
you can forget them!

In the past, a marker generator and a separate
sweep generator were used with a marker
adder and a bias supply. All four of these now are
combined in one easy-to-use instrument.

(We've made benchwork so much simpler
by doing away with the need for hooking together
a lot of cables and costly instruments.)

The Sweep/Marker Generator is both an
instrument and a guide. As a guide, the bandpass

New B&K

and chroma bandpass curves are visually
reproduced and the individual markers are clearly
indicated by lights—right on the front

panel—for quick, easy reference.

As an instrument, the Sweep/Marker Generator
not only generates the marker frequencies
(all crystal controlled), but also sweeps the chroma
bandpass, TV-IF, and FM-IF frequencies.

See it soon at your B&K distributor or write us
for advance information on the product that
makes TV alignment procedures of old a fearless
operation: simple, fast, accurate. The new
Sweep/Marker Generator, Model 415, Net: $399.95

PRODUCT of DYNASCAN CORPORATION
1801 W. Belle Plaine - Chicago, llinois 60613
Where electronic innovation is a way of life.

B

Sweep /Marker Generator.

.. .%ot more details circle 104 on Reader Service Card
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INVERTERS 700

Stability allows for the operation
of CCTV

Announced is the production of
two new frequency stable invert-
ers for closed circuit television opera-
tion. The Continental Model 50-191-
3 (275-300w cap) and the Dual Con-
tinental Model 50-202-3 (550-600w
cap) provide 117vac power from
standard 12vdc battery input. The
claimed frequency stable feature
of both these units, 60 *1/2Hz, pro-
vides the type of power for the opera-
tion of sensitive TV cameras, re-
corders and monitors. Units come
complete with convenient remote
control and heavy-duty 15{t copper
leads. Both units are ideal for operat-
ing many pieces of peripheral equip-
ment within wattage, capacity of
unit, used in direct conjunction with
CCTV systems. Other higher watt-
age 24v units are available at addi-
tional cost. Terado Corp.

—

FOR MORE
NEW PRODUCTS SEE
PAGES 58 & 78
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STEREO TAPE DECK 701
Features crossfield
bias head

Introduced is the Series 1600X, three-
speed, all solid-state stereo tape deck,
featuring a crossfield (bias) head to
assure better frequency response and
signal-to-noise ratio. The Model 1600X
may be used with high output, low noise
tape and offers these important fea-
tures: V. U. meter; new, automatic tape
stop assembly; pushbutton record/play-
back control; channel selector switch;
“joy-stick” four-way tape motion lever;
four digit illuminated revolution count-
er; instantaneous start-stop control;
and a new tape arrester assembly for
low wow and flutter. Heads include
record/playback, erase and crossfield
(bias); tape speeds are 1 7/8, 3 3/4 and
7 1/2ips. For FM multiplex recording,
an FM multiplex filter must be added.
Specificationsare: {requency response —
7 1/2ips - 40-20,000Hz (*2dB); 3 3/4ips
40-16,000Hz (*=2dB); 1 7/8 ips - 40-9,000
Hz (#* 2dB); wow and flutter - 0.1%
(71/2);0.2% (33/4);0.4% (1 7/8). Signal-
to-noise ratio is 60dB weighted; micro-
phone input - 200Q; speed tolerance is
=+ 1.5 percent absolute; transistors -
36. Weight is approximately 19 1/2 Ib.
Approximate dimensions are 15 3/8 L
x 11 7/8 W x 6 3/4in. H. Retail is $249.
Tandberg.

4/08 NEW AND NOTEWORTHY

<

TELEPHONE AMPLIFIER 702
Solid-state
battery powered

Announced is a solid-state, bat-

tery powered telephone amplifier,
Model TA100. The portable device

allows “no-hands” telephone con-
versation between individuals or
groups. The telephone amplifier

set is composed of two units, the
amplifier unit and the speaker unit,
and is simple to operate. Just place
the telephone handset on the cradle
of the telephone amplifier with the
mouthpiece of the telephone hand-
set in the “well” at the front of the
amplifier unit. With the amplifier
unit arranged so that the user talks
toward the mouthpiece of the tele-
phone as it rests in the well of the
amplifier unit, his voice is picked-
up enabling the listener at the other
end of the line to hear him. The voice
of the party on the other end of the
line comes through the speaker unit
which is positioned by the user for
easy listening. The speaker volume
can be raised or lowered by turn-
ing the volume control on the am-
plifier unit. After a call is complet-
ed, the amplifier shuts off automat-
ically, when the phone is lifted off
the device. RCA.

ELECTRONIC TECHNICIAN/DEALER



Guns are her business...
SHE'S GOT TO BE TOUGH!

She makes the final inspection of every
tri-mount electron gun we manufacture
for Channel Master Color CRTs ...and
she’s tough about it!

The six different tests for spacing, align-
ment, angle of deflection and convergence
of each gun...hand-crafted to micro-inch
tolerances in our dust-free arsenal...guar-
antee precise aiming at the rare earth tar-
get. All of her guns must meet OEM

specs. Any that don’t arefired on the spot.

The tests she makes are just part of the
117 inspections that each Channel Master
Color CRT must pass beforeit’s final OK
for shipment. Just part of the reason why
there's no finer color CRT you can recom-
mend. The Rest? We use only the finest
materials, and assemble them to higher-
than-industry specifications.

Color is our specialty...that's why so
many people are watching Channel Master!

At Channel Master YOUR Reputation is OUR Business.

OPTI-CHROME
OPTI-VUE
COLORLUX

\ CHANNEL MASTER'

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

for wmore details circle 110 on Reader Service Card
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LETTERS
TO THE EDITOR

Antennas for Sale
I have been a subscriber to ELEC-

TRONICS TECHNICIAN/DEAL-
ER for about 10 years and find it very
interesting.

A few years ago I used to install
many more outside antennas than
I do now and I still have to stock ap-
proximately 50 Conicals, 50 FM Turn-

. @M Dﬂthe

stile and 50 Single Channel 5 & 10
element Yagis. I would be willing to
sell these for approximately half cost.

AL SVIRMICKAS

2512 West 69 Street
Chicago, Il

Closing Shop

After 20 years of honest TV and
radio servicing, I will be closing shop.
I am giving it all up for a cleaning job

b4

vehlcmulavr base

gam!an'gtenna.

With five words, Antenna Specialists Co. creates a
| far-reaching new concept of mobile performance —
THE VEHICULAR BEAM ANTENNA SYSTEM.

V Breakthrough! Up to 2.5 dB gain—{irst true gain

mobile antenna system in CB history!

VBreakthrough! Antenna Specialists’ exclusive Scanner®
principle of electronic sector focusing goes mobile!

\/Breakthrough! Dashboard control of your
mobile antenna performance!

Mobile Scanner

Vehicular Beam Antenna Systems.

VBreakthrough! World's first mobile beam!

. PIRICTIONAL SAIN CONYROL [ J

1

Write for
illustrated
brochure!

the antenna specialists co. |
Division of Allen Eiectric and Equipment Company

12435 Euclid Avenue, Cleveland, Ohio 44106

Export Offices, 2200 Shames Dr., Westbury, N.Y, 11590

/\ p“.

¢

Stripes of Quality®

. . for more details circle 103 on Reader Service Card
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at $2 an hour which I find is more prof-
itable in the long run. As I see it, all
future sets will be solid-state and a
free for all in circuit design. Techni-
cians will have to waste a great deal
of time repairing these fine printed
circuit boards and ruining their eye-
sight. The only way for future elec-
tronic equipment to be profitable is
to standardize the circuits and have
better quality control. But now I can
stop worrying about it. I have a paid
vacation, bonus, sick benefits and plen-
ty of overtime. Also plenty of time
to sail and fish. Now I can read your
fine magazine and learn besides. I
can repair TV and radio on the side
with no big overhead and no more
long hours.

ANTHONY AMMELLI

Overwhelming Response

This is to express my appreciation
for printing my letter of last October
regarding the Japanese made radio and
our want of Rider Manuals.

We have had an overwhelming reply
to the letter. A total of 33 answers
thus far from all over the United States,
including offers to sell us antique ra-
dios, tubes, etc.

A subscription of ELECTRONIC
TECHNICIAN/DEALER is one of our
musts each year. The many fine articles
relative to service and keeping ab-
reast of the new innovations warrants
highest praise.

Our most heartfelt appreciation for
your assistance.

W. O. (BURNIE) WATKINS

Reader’s Aid

Can any of your readers help me lo-
cate service information on a Freeman
Model 600 stereo tape recorder? Any as-
sistance will be greatly appreciated.

MICHAEL RICE
1595 Blountstown Street
Tallahassee, Florida 32304

We would like to obtain Schemat-
ics for the following equipment. If
someone will loan them to us, we would
photo copy the drawings or manuals
and return them within 48 hours.

The schematics we need are for
aPaco Model V-70 Vacuum Tube Volt
Meter and for a Hickok Oscilloscope
Model 195B.

G. M. BOYES
127 W. Limestone Street
P.O. Box 557
Carthage, Missouri

ELECTRONIC TECHNICIAN/DEALER



When it comes to wire and cable, we've to you, in every one of our warehouses wire, cable and cord
got the works: TV wire, control cable, What’s more, all our products are in sets write Columbia coLumMBIA
inter-com and audio cable, coaxial cable, distinctive, new packages that make Electronic Cables
hook-up wire, cord sets, antenna wire,lead them easy for you to find when you put 150 Hamlet Ave.,
wire, power cord and cable, rotor cable. together an order and easy for you to Woonsocket, R.1. 02895,

And not only do we have them all, we  check when you take an inventory Warehouse, 4045 North Rockwell St.
make them all easy for you to get. There’s Why buy wire and cable helter-skelter? Chicago, Ill. 60618; West Coast Sales
a full supply of every one of the items we  Get it from one source, get it from us' Office and Warehouse. 1950 Naomi Ave.,
offer, ready and waiting to be delivered For complete information on Columbia Los Angeles, California 90011.

Columbia Electronic Cables

a division of AVNET. ING.
for more details circle 113 on Reader Sarvice Card




TECHNICAL DIGEST

The material used in this section is selected from information

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

ADMIRAL
Radio Models PRF121/PRF131—AC Power Supply

These radios include a separate ac power supply which
allows them to be operated from an ac line without battery
drain for home use and from the 6v battery pack for por-
table use. When the set is operating with the switch in the

dc position, the ac power supply circuit is opened so it does
not recharge or affect battery operation.

The full wave ac power supply for the PRF121 is illus-
trated in the simplified circuit diagram. The power supply
for the PRF131 is the same but different symbol numbers

SYLVANIA
FM Stereo Automatic Mode Switch

The automatic mode switching circuit is made of a high
pass filter C114, a noise voltage amplifier transistor Q24,
a diode rectifier switch SC16 and the 38kHz amplifier tran-
sistor Q26.

The purpose of this cireuit is to switch to monaural when
the stereo FM signals get objectionably noisy. A manual
“Auto” switch on the front panel defeats the decoding cir-
cuit when the noise level holds the switching eircuit at the
threshold level, switching the decoder in and out of its operat-
ing mode.

Under normal conditions the noise level is low allowing
the 38kHz amplifier to maintain conduction. The 38kHz

are used in the schematic diagram for identification.

Transistor Q14, connected as a reverse common base
amplifier (signal applied between collector and base and
taken off at the emitter), functions as a voltage regulator
and electronie filter. The emitter load resistor for Q14 con-
sists of the radio circuits. Zener diode D12 provides a —6v
reference for the power supply.

The avalanche characteristic of D12 prevents Q14 base
voltage from exceeding —6v. The characteristic of the for-
ward biased PNP Germanium transistor Q14 maintains
the emitter voltage within 0.1v and 0.3v of the —6v base
reference. Since Q14 functions as a reverse amplifier, any
voltage fluctuations at the collector will be even less in the
emitter circuit. Therefore, any ripple will practically dis-
appear at the emitter. A constant, well filtered power will
be provided at all volume and signal levels.

RCA VICTOR

Cassette Tape Player Models
YLB18/YZB525 —Cassette Cartridge Ejection

A recent design change in the assembling of cassette tape
cartridges provides for the two halves of the cartridge to

sine-wave energy is injected into the time division multi-
plex switch for left and right channel signal recovery.

When the FM stereo signal level drops, the noise level
rises. The high pass filter, C114, feeds the noise voltage
to the base of Q24. Q26 base is forward biased by the volt-
age drop across R117 because of the voltage divider cur-
rent flowing through SC16, R119, R117, R118. L32, a high
impedance collector load for Q24, develops the noise sig-
nal SC16 rectifies.

SC16 becomes reverse biased by the noise signal reetifi-
cation producing a negative dec potential at its anode. The
current through the resistance network R119, R117 and
R118 is switched off and the forward bias removed from Q26.
The 38kHz sine wave is removed turning off the multiplex
switch. Only monaural sound is recovered.

EQUIVAL ENT DIODE

/5 Low NOISE—) HI NOtse—)
sCI6 R scI6 Ril9
CLOSED RIT  OPEN RI7
SWITCHING $IG. SWITE SWiTC
RI26
/' 8 B+$RIIB + RIS
QoPF
38kHz/AMP
NOISE > }—L CH
SIGNAL
FROM __
RATIO g
DETECTOR €120 12 e ?
el Vo5 3 & T 05
L .
., FROM 19kHz
g é FULL WAVE COLLECTOR PULSES/ S—R e
. {‘ijm soui A
FROM 1OkHz
FULL WAVE 32:4’17" T Rio7 38tHZ SWITCHING SIGNAL
RECTIFIER AL 33K ~»-—s: VOLTAGE DIVIDER CURRENT FLOW
—» —» CONDUCTING PATH
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Theres more here
e ookne thaaag) qII@ELS S e e

color chassis—the CTC-40. about our CTC-40.

A whole lot went into that the eye. You can buy it from your

chassis. Like fifteen years of tech- RCA Consumer Electronics Dis-

nical research. Pioneering in the development tributor, but there’s a better way.

of Solid State. And the backing of a national Attend the next RCA Consumer Elec-

workshop program like nobody else’s. tronics Distributor CTC-40 Workshop and get
That’s where you come in. the manual free. Our distributor can tell
We’ve written a technical manual you when it will be held next in your

on the CTC-40 especially for Elec- area. See you there.

tronic Service Technicians. It has color

for more details circle 132 on Reader Service Card

FEBRUARY 1970

3



To service Color TV you need:
1. vectorscope
2. color bar generator

and you can't
use one without
the other!

portable

for home
or shop

One Year
Warranty

only the V7 gives you both

The only complete one unit color vectorscope/color-bar gen-
erator available anywhere!

Completely portable for servicing color TV in the home . . .
need to bring set to the shop!

The only one with detailed instructions on color circuit align-
ment and color adjustment. And, additional instructions are
available as new sets are introduced!

e Recommended by leading TV manufacturers!

® Proven performance . . . over 4 years of use in field and shop
by thousands of technicians . . . no other vectorscope manu-
facturer can make this claim!

V7

Exclusive Features: Self-Calibrating—adjust timing circuit with-
out external test equipment, Dial-A-Line—adjust horizontal line
to any width from 1 to 4. Plus: All Crosshatch, Dots, and Color
Patterns; Voltage Regulated; Fully Enclosed Cable Compartment.
Free copy of Wayne Lemon’'s Book, *‘Color TV Servicing

18950

Simplified with Vectorscope®’ Net
Remember . . . V7 —the complete one

32

no

® Checks and aligns demodulators to any angle.
e Checks and aligns bandpass-amplifier circuit.
e Pinpoints troubles to a specific color circuit.

See your distributor or write Dept. ET-2

LECTROTECH, INC.

4529 North Kedzie Ave., Chicago, lll. 60625

.. .tor more details circle 123 on Reader Service Card
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be sealed together by an ultrasonic process resulting in
a much more rigid cartridge. The more rigid cartridge will
| undoubtedly become universal.

While steps have been taken to make the cartridge com-
patible in the YZB525, there may be instances where this
new type cartridge will not eject freely from the YLBI18.
If this difficulty is encountered, the following procedure
should be followed.

In some manner remove a small amount of each tapered
rib as illustrated (only enough to allow cartridge to fit snug-
ly against back edge of compartment).

Note: This could be accomplished by using a sharp knife,
end cutting chisel or wire tipped soldering iron.

Radio Models RLD30/RZD435/RZD946 —Hum Modulation

There is a possibility of hum in these radios when a strong
signal is received.

AC Line

R24
Add or
change

to 47 ohm \_/

Under conditions where the radio may be in the vicin-
ity of a strong AM transmitter, hum modulation may be
evident.

In these isolated instances requiring correction, add or
change R24 to 47(21/2w, as illustrated.

continued on page 34
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Don't sell a color
picture tube unless its
been on a test ride.

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

And a major advance in color tube testing as well.

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

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

But we will tell you one thing.

Our Iron Horse test ride, combined with our life
testing and 1009 set testing, makes it almost im-
possible for you to get a defective color tube from
us.

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

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

SYLVANIA!

GENERAL TELEPHONE & ELECTRONICS
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you don’t have to be
a magician to sell . . .

This deluxe UHF-VHF and FM
Stereo antenna with exclusive
Gold-Guard finished elements and
handsome base complements any
decor. Features that help you sell
include ¢ 6-position tuning switch

.

v '&{ﬂq 1_ A
(,fjfm

ANTENNAS

+ telescoping 4-selection elements
assure maximum signal strength
« beautifully packaged in full color
shelf talker carton - complete with
lead-in wire and mounting termi-
nals. ModelN0.32-306. Suggested
retail $12.95

These GC products sell like magic, too.

2 | N [

All Channel UHF-VHF
Antenna
Gold-Guard finish, 8

position switch, packaged

complete with lead-In
wire and terminals

No. 32-303, Suggested
retad $5.60

&€ Gc ELECTRONICS

ELECIRONI_CS 400 SO. WYMAN ST., ROCKFORD, ILL. 61101
) A DIVISION OF HYDRDMETALS, INC.

VHF Antenna

Delivers peak VHF
reception; aluminum
dipoles extend to 38~
Supplied complete with
heavy no-tip base, lead-in
wire and terminals

No. 32-300 Suggested
retail price $2.10

=

Economical VHF Antenna
Back-of-set model
delivers top performange
on all channels. One of a ltems 1s yours for the
complete line of exact asking. Write to
replacement antennas made address below

All New 312 page GC
Electronics General Catalog
featuring thousands of

to original manufacturers
specitications. Complete
with mounting screws,
lead-in wire and terminals
No. 32-304 Sugg: retail $3.75.

-

@ TECHNICAL DIGEST

DELCO RADIO
Tape Player T400— Twist Lug Breaking
Otf On Push Bar Assembly

When removing the volume or fader
controls from the tape player, it be-
comes necessary to remove the push
bar assembly to acquire access to the
two screws that hold the control brac-
ket. When bending the twist lug first
up then back, the twist lug may break
off.

LINK _ s

If the lug breaks off, drill a small hole
in the shaft at the point where the
metal changes its width. See illustra-
tion. Place a small piece of wire through
the hole and bend so the wire will not
fall out.

Tape Player 69T-4 —Intermittent Bias Pots

Condition: Some shops have found
some 7294878 bias pots being intermit-
tent.

SOLDER TAB TO

/MOUNTING PLATE

L_\\’:)
| N 0“4 —
TSy
Cause:

This bias pot is of a two-piece con-
structions as shown in the illustration
The mounting plateis effectively ground
in all mounting applications. If it doesn’t
get a “good stake” in the manufactur
ing process, the pot becomes intermit-
tent. Cure: Solder at least one of the
tabs to the mounting plate. (This is
being done in the manufacturing pro.
cess at this time.)

Use Zip Code
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You're making money in electronics now.

RCA offers 4 ways to make more.

Study at home. .. set your own pace.
RCA Institutes has an easy approach
to bring you bigger earnings.

COLOR TV During this course you'll perform

over 50 experiments—and receive all parts and instruc-
tions to build your own color TV.

The cost of the Color TV Kit is included in the tuition—
in both the beginner’s program and the advanced
course in color TV servicing.

Course is based on the latest receiver circuitry and
equipment.

FCC LICENSE TRAINING cet your

license—or your money back! We're that sure you’ll
succeed with RCA Institutes Home Study Training.
Course Is all new—both in content and in the up-to-
date method of study.

Choose the course for the FCC License you want: third,
second or first phone. If you need basic training first,
apply for the complete License Training Program.

WHEN YOU STUDY THROUGH RCA INSTITUTES
HOME TRAINING, YOU CAN PAY FOR LESSONS AS
YOU ORDER THEM, OR TAKE ADVANTAGE OF EASY
MONTHLY PAYMENT PLAN. LICENSED BY NEW YORK
STATE EDUCATION DEPARTMENT. APPROVED FOR
VETERANS. ACCREDITED MEMBER NATIONAL HOME
STUDY COUNCIL.

“If the return postcard is detached, send coupon today—"

TRANS'STORS Transistor circuitry Is what

the TV repairman must cope with in most receivers to-
day. This course gives you the necessary background.

You'll discover an easy way to an effective understand-
ing of semiconductor technology, including character-
istics of tunnel diodes. rectifiers and other solid state
devices. Transistorized TV Receiver Kits also available.

CATV TRA'N'NG Technicians are in

short supply in CATV {Community Antenna Television
Systems).

That’s because CATV is expanding, as people seek
better reception and more than local stations.

You'll receive two comprehensive lessons, covering the
practical phases of CATV systems in either the Tele-
vision Servicing or Communications courses.

RCA INSTITUTES, Inc., Dept. 225-002-0
320 West 31st Street, N.Y. 10001

Please rush me FREE lllustrated catalog. | understand
that | am under no obligation, and that no salesman
will call

Name. —— i _ Age. s
(please print)

Address. =E — — —

City__ — v ———

State_ — 2P

for more details circle 130 on Reader Service Card
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Ford’s Econoline Van gives you up to
1325 more pounds of payload than
Other vans Whatever your business, Ford Econoline's extra big payload can

Econolme exclusuve
outside service center

Econoline exclusive:
Twin-1-Beam suspension

\ fy

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

i)

front suspension. The convenience of Econoline’s A 0
outside service center. The ease of Econoling's —— b
driver “walk-through.” These and many more O 0_'“1
Ford better ideas make Econoline your first «

choice in vans. See your Ford Dealer.

FORD
ECONOLINE
VANS

Econoline exclusive:
driver "walk-through”

.. for more details circle 116 on Reader Sarvice Card
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The back.

The back of our B& K 1450

Oscilloscope/Vectorscope
put us in front.

Notice the back. Clean, isn’t it? That’s because
it's the back of the only oscilloscope/
vectorscope with front vector inputs and
controls.

Now you can troubleshoot with this one
instrument as an ultra stable oscilloscope; or
as a vectorscope with this important exclusive
feature: the inputs are amplified! With the
control available up front, you can troubleshooj
at high level (the output of the color amplifiers),
or at low level from the demodulator.

The 1450 shows vector patterns exactly as
specified by color TV manufacturers.

It also permits direct reading of peak-to-peak
voltages from two calibrated scales. (Simply
switching to the range you want lights up the
appropriate scale.)

The front.
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The front (and 1n51de]

of our B&K 1450
Oscilloscope/ Vectorscope
keeps us there.

Our scope has an exclusive diagnostic device
called the intermittent analyzer, with electronic
memory and optional audio/visual remote
alarm (model MON-45).

With this sophisticated detection-reporting
system, elusive intermittent conditions can

be caught and identified in your absence. Just
pre-set one control: if the stage is faulty, it
will eventually be detecled. And when it is, the
intermittent indicator on the 1450 will turn on
and stay on until you return from service calls.

And all patterns are locked in at any signal level
or frequency by automatic synchronization.

Any way you look at it, the 1450 Oscilloscope/Vectorscope means greater shop efficiency, more time for
profit-making calls, and a lot more mileage from a very fine diagnostic oscilloscope. All from B&K—the
company that put an end to ordinary test equipment (the kind that puts an end to your patience).

Of course, we've tried to show you our good side—both of them. Now it’s up to you to side with us. See your

B&K distributor soon—or drop us a note for more detailed information,

Model 1450. Net: $299.95.

Product of DYNASCAN CORPORATION 1801 W. Belle Plaine, Chicago, lllinois 60613

B&K puts an end to test equipment. We've developed “Silent Partners”

.. for more details circle 105 on Reader Sarvice Card
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Etemers

Give them the world’s most fully equipped
antenna lab ... and what do they do?

They take their work to lunch with them.

Our Engineers are that way ... no matter
where or when they get an idea, they de-
velop it on the spot.

Deciding one day that the Color Vector
could be made even better, they ruined a
perfectly good tableclothdesigning changes
that give the antenna new mounting flexi-
bility and increased gain on the VHF, UHF
and FM Bands.

And they gave it greater wind stability,

THE New iIMPROVED COLOR VECTOR
syCHANNEL MASTER -

DIVISION OF AVNET, INC., ELLENVILLE, N.Y, 12428

... for more details circle 111 on Reader Service Card

and made the whole thing easier to handle,
assemble and mount.

Then, with lots of tablecloth left, they went
ahead and designed an entirely new model
for near fringe areas ... just to be sure
there's- a high gain Color Vector for every
specific area.

Don’t misunderstand ... our Engineers are
perfectly free to do what they want at lunch,
and if they spend it improving products,
that’s fine with us. We'll even pay for the
tablecloths.

FLATIEN ENO S
OF Repie CTog

ELECTRONIC TECHNICIAN/DEALER
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AyiIl TEKLAB REPORT

Magnavox’s Total Automatic
Color Chassis T940

This interesting automatic tint circuit
electronically performs one of the most annoying
adjustments of the television set

m Color television has advanced
a long way toward simplifying
customer control adjustments.
Automatic fine tuning employed
for a number of years practically
eliminated fine tuning between
channels; then the automatic
chroma control was introduced.
Until now perhaps the most an-
noying part of the adjustments
still remained, the tint control.
If we switched from one source
to another (such as different chan-
nels, studio cameras, film cam-
eras, video taped network pro-
grams, etc.), variations of color

Magnavox Model 2C6927 Color TV employing the

T940 Total Automatic Color Chassis.

FEBRUARY 1970

in the fleshtone region and small
phéase errors are noticeable.

We recently received the Mag-
navox Model 2C6927 employing
the T940 chassis with total auto-
matic color (TAC) automatic fine
tuning, color and now automat-
ic tint.

We found the chassis, tuner,
and the power tuning units easy
to remove and other features
simplifying chassis servicing.
The tuner and control cluster
was pulled by removing two bolts
on the mounting bracket and
two on the control shafts from
the front. Plug-in sockets are
used on all wire connections. Chas-
sis hold down bolts can be removed
from the top of the chassis with-
out the need to get under it or
to tilt the cabinet. The power
rectifiers and large wattage re-
sistors are mounted on an upright
panel making these components
more accessible and eliminating
a number of terminal strips as
shown in Fig. 1.

This chassis employs a new
HV cage and flyback transform-
er. After removing one screw
the back cover lays down to ex-
pose the rectifier tube and trans-
former. The cover may be taken
off completely by removing two
additional screws from the bot-
tom of the cover.

Fewer components are mount-
ed on the flyback transformer
and the 1V2 focus rectifier tube
is replaced with a stick type di-
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Fig. 1 — Power rectifiers and large wattage resistoes are mounted on an up right panel
making components more accessible and eliminat ng a number of terminal strips.

Fig. 2—The power tuning cluster which includes ail front adjustments and is pulled by
removing four retaining bolts and all wire harnesses have plug-in connectors reducing
service time. Tha automatic tint circuit is also placed on tuner bracket.
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ode which fits in a special hold-
er on the side of the HV cage. A
slide switch is located on the rear
apron of the chassis to simplify
changing the high line voltage
tap on the transformer. A 6MUS8
tube is used as the syne and vid-
eo amp replacing the 6LM8. This
new tube has better linearity,
more gain and is not so prone to
“slump.” Do not use the 6MUS8
as a substitute for the 6LM8 with-
out making appropriate circuit
changes. With the exception of
the 6MUS8 and the focus rectifier
change, the tube lineup is iden-
tical to the later versions of the
T933 chassis.

Also employed in this chas-
sis are a number of new and modi-
fied circuits which are worthy
of review.

AUTOMATIC TINT CIRCUIT

The new automatic tint con-
trol employed in this chassis sens-
es fleshtone errors and automat-
ically corrects them to the de-
sired hue. The ATC circuit is lo-
cated in a metal box attached
to the tuner mounting assem-
bly. See photo, fig. 2. Viewing
the set from the front panel you
will notice an additional slide
switch, the automatic tint. This
switch has three positions: OFF,
PABTIAL and FULL correc-
tion. The FULL position is used
when variations of fleshtones
are extreme; the PARTIAL po-
sition is used when only minor
correction is needed. Located
at the back of the set on the sec-
ondary control panel we found
the PREFERENCE control which
determines the hue of fleshtones
produced after correction by
the ATC. This control allows the
customer to set fleshtones to
his personal likes; more red or
green may be added as desired.

To overcome error in flesh-
tones, the ATC employed in this
chassis is designed to sense phase
errors in the chroma signal in
and around the fleshtone region
of the color spectrum and add
phase correction to produce gor-
rect fleshtones. This correction
is developed by two transistors
called the Red and Yellow Gate
which sample chroma informa-
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Schematic of the automatic tint control (ATC) circuit.

tion coupled to the base of each.
Each gate is sensitive only to
certain chroma phases on either
side of the correct fleshtone phase,
a transistor switch is used to com-
plete the emitter circuit of both
gates. This 3.58MHz switch is
turned on by a CW signal from
the 3.58MHz oscillator which
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Fig. 3—The 3.58MHz switch is switched
on by a CW signal from the 3.58MHz os-
cillator which is very near the phase of
a yellow chroma signal.

is very near the phase of a yel-
low chroma signal. (See Fig. 3)
The switch is biased so that
conduction occurs during the
interval that the CW sine wave
is passing through its positive
peak. Similarly, both gates are
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biased to conduct only when the
chroma signal applied to the base
of each is positive going. From
this it can be seen that the yel-
low gate will conduct heavily
when a yellow chroma signal is
present on the base of the stage
at the same time the switch is
completing the emitter circuit.
The chroma signal applied
to the red gate is phase shifted
so that red chroma information
is also near peak positive dur-
ing conduction time. See Fig.
4. If it were possible to transmit
both yellow and red chroma phas-

Fig. 4—The chroma signal applied to the
Red Gate is phase shifted so that red
chroma information Is also near peak
positive during switch conduction time.

es simultaneously, it could be
seen by observing the two chro-
ma phases that the switch con-
ductiontime is equal distance from
the peak of each chroma sine wave
(see Fig. 5) when correct flesh-

Fig. 5—Switch conduction time is equal
distance from the peak of each sinewave.

tones are transmitted. A devia-
tion in chroma phase from that
shown in Fig. 5 will cause one or
the other of the gates to increase
conduction while conduction
of the alternate gate is reduced.
The gates are then able to dis-
tinguish an error in fleshtones
with the red gate conducting
more when red errors are trans-
mitted and the yellow gate con-
ducting more when yellow er-
rors are transmitted.

The combined correction sig-
nal from both gates is added to
the original chroma signal by
the chroma amplifier transistor.
This stage is emitter driven by
the same chroma information
which is applied to the base of
both gates. The base bias of the
chroma amplifier is developed
by the individual phase shift net-
work in the collector circuit of
each gate to develop a correction
towards yellow and the yellow
gate to develop a correction to-
wards red. The combined out-
put of both gates will mix with
the chroma signal being fed to
the emitter of the chroma am-
plifier to produce a resultant at
the chroma amplifier collector
having the proper phase to pro-
duce correct fleshtones.

Since chroma phases other
than those capable of producing
yellow through red are negative
going during the time the 3.58 MHz
switch is turned on, the gates
are sensitive to only fleshtone
hues and the remainder of the
color spectrum is unaffected by
the correction circuit.

The troubleshooting proce-

43



Front control panel showing
the three position

automatic tint switch and other
customer controls placed

near the top of the cabinet for
ease of adjustment.

Pincushion Transformer

Pincushion Phase

Fewer
components are |
mounted on the

flyback transformer |
and the

1V2 focus tube is
replaced with

a stick type diode.

Focus Rectifier

N On/Off

Low woltage Power Supply

Automatic Fine Tuning Circuit

Circuit Board
Controt Panel

?‘ -

Top view of the T940 color chassis showing
location of various circuits.

dure for the ATC circuit can be
found in the December issue of
ELECTRONIC TECHNICIAN/
DEALER on page 64.

AUTOMATIC COLOR CONTROL
The automatic color eontrol
(ACC) shown in Fig. 6 functions

' I
g rr
(2% '

")

Fig. 6— Schematic of the automatic color
control (ACC) circuit.

to minimize large variations in
chroma amplitude so that fre-
quent adjustment of the color
control becomes unnecessary.
This circuit is a new and improved
version over previous years.
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Control is accomplished by chang-
ing the gain of the bandpass am-
plifier with a de voltage. The ACC
circuit utilized in the T940 chas-
sis uses two signals to develop
the control voltage—the Burst
signal and the Chroma  signal.
An increase in either or both of
these signals causes a negative-
going voltage to be applied to
the control grid of the Bandpass
amplifier to reduce gain. A reduec-
tion of either signal causes the
gain of the amplifier to increase.

The Burst signal is rectified
by the Killer Detector diodes
to produce a positive and a nega-
tive de voltage. The negative
voltage is coupled through an
8.2M resistor to the control grid
of the Bandpass amplifier to es-
tablish a certain amount of gain.
When the Burst amplitude in-
creases, the amount of negative
voltage produced becomes larg-
er and causes the gain of the

ELECTRONIC TECHNICIAN/DEALER
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Fig. 8 — A simplitied schematic of the Burst amplifier and 3.58MHz oscillator.
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Bandpass amplifier to decrease.
The amplitude of the received
chroma signal varies with chang-
es in color saturation. A Chro-
ma ACC amplifier, located on
the ATC board, i$ used to mini-
mize extreme level changes. The
chroma signal at the top of the
COLOR control is coupled to DA4.
The positive peaks of the signals
forward bias the diode and charge
CA13. The charge on the capaci-
tor follows the amplitude var-
iations of the Chroma signal. The
positive dec voltage on the capaci-
tor is used to control the conduc-
tion of QA5. As the chroma sig-
nal increases in amplitude, more
collector current flows. The col-
lector voltage decreases and al-
lows the grid of the bandpass
amplifier to become more nega-
tive and reduce gain. Low lev-
el chroma signals provide less
forward bias for the chroma ACC
amp and the collector voltage
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moves toward the positive sup-
ply. The grid of the bandpass
amp becomes less negative and
gain is increased. In this man-
ner, the gain of the bandpass am-
plifier is adjusted automatically
to minimize extreme variations
in chroma amplitude.

HV AND SHUNT REGULATOR

This chassis incorporates a
high voltage hold down circuit
as shown in Fig. 7 which reduces
the output of the horizontal out-
put tube in the event that the
high voltage increases above
the desired limits. The correc-
tion circuit consists of resistors
R634, R601 and a voltage depend-
ent resistor, VDR601. A 405v
reference from the cathode of
the shunt regulator is applied
through a 12M resistor to the
junction of R634 and R601. A fly-
back pulse from the HV trans-
former terminal FC is capacitive-

ly coupled to the VDR. Since the
resistance of the VDR decreas-
es as the voltage across it increas-
es, the VDR presents a low re-
sistance path to ground to the
flyback pulse and the rapid cur-
rent flow through the circuit plac-
es a negative charge on the pulse
coupling capacitor proportion-
al to the amplitude of the flyback
pulse. The reference voltage
and the negative capacitor dis-
charge balance when the high
voltage is within normal toler-
ances. With an increase in high
voltage however the greater
capacitor charge becomes suf-
ficilent to overcome the positive
reference voltage and adds re-
verse bias to the output tube thus
reducing conduction of the stage
to hold the high voltage at the
correct level.

The shunt regulator is used
to regulate the high voltage, be-
ing applied to the CRT. This regu-
lation prevents changes in the
high voltage from affecting the
over-all convergence of the beams
on the face of the CRT. In addi-
tion to the usual boost voltage,
an additional boost voltage is
developed by a selenium recti-
fier. This is designated as boost-
ed boest and measures approxi-
mately 1200v.

BURST AMPLIFIER AND 3.58-
MHz OSCILLATOR

As shown in the simplified sche-
matic Fig. 8 a potentiometer is
used as a tint control to change
the phase of the oscillator sig-
nal applied to the phase detec-
tor and killer detector. The de
voltage developed by the phase
detector correct the phase of
the 3.58MHz oscillator signal.
The significant change to be not-
ed is that the field AFPC adjust-
ments for this circuit have been
modified. The oscillator trans-
former T103, is adjusted more
precisely than in earlier chas-
sis. It is important that this trans-
former be tuned so that its re-
sponse curve is centered at 3.58-
MHz.

In next month’s Teklab report
we will cover the eight-function
remote control system used in
this chassis. m
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The color television service technician today has
the responsibility of facing a more knowledge-
able customer. This demands that the technician
continually upgrade his efficiency and under-
standing of color reception

Color Service Hints

by WILLIAM I. SPERO,

Field Service Engineer- Sylvania Electric Produets Inc.

a Color television servicing has
problems that technicians work-
ing with monochrome TV nev-
er dreamed possible. It is an en-
tirely new dimension which must
be treated and evaluated with
extreme proficiency. Service
managers who refuse to accept
this fact are missing out on the
facts.

After all, the average purchas-
er of a color television is purchas-
ing one item—entertainment,
truly an intangible. His magic
color box can’t cook, clean the
house or physically transport
him from one place to another.
It can, however, take him to the
opera, to a movie or to the four
corners of the world— without
ever leaving the surrounding
comfort of family and home—and
intheliving kaleidoscope of breath-
taking color. All this, of course,
is predicted on the assumption
that the color TV receiver is op-
erating satisfactorily. By sat-
isfactorily, I mean that it is per-
forming to manufacturer's spee-
ifications, and reproducing col-
or as close to the original as the
state of the art will allow.

The service community has
a responsibility to the consum-
er. And since color is a whole new
dimension, color receivers can-
not be serviced entirely with mon-
ochrome techniques. A wideband
oscilloscope and a good sweep/
marker generator are mandatory.
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Modern solid-state circuits re-
quire modern ‘thinking and a-
nalysis to intelligently trouble-
shoot them. One trend of devel-
opment which color receivers
have been taking is towards more
automatie control. This type of
circuitry goes under various names
(you are all familiar with them,
I'm sure!)—Remote Control,
Automatic Color Control, Au-
tomatic Fine Tuning, Automat-
ic Frequeney Control, Signal
Searching UHF, TAC, etc.

With the rising costs of labor
and materials, the average shop
can’t afford to stumble through
its service. Someone must take
the initiative and responsibil-
ity of upgrading the technical
personnel.

Many manufacturers now pro-
vide field service training sem-
inars to help technicians under-
stand the product and its oper-
ation. Some also have instituted
training schools to improve the
technical competency of service
people. Fortunately, those ser-
vice managers who are looking
to the future of the television
service industry and for ways
to increase their business pro-
fits see that their personnel take
advantage of these programs.

NOVEL DIAGNOSTIC TECH-
NIQUE

One of the most important re-
quirements of a satisfactorily

TONIGH T

Fig. 1—Vertical Interval Test Signals as
observed on telévision receiver.

Fig. 2—Composite Video-Vertical, show-
ing VITS pulse.

operating color television receiv-
er is its alignment status—RF,
IF and Chroma. If one were to
view a monochrome picture on-
ly, RF or IF misalignment would
not greatly detract from the vid-
eo content. Some degree of mis-
alignment can be tolerated. How-
ever, poor alignment or poor high
frequency response in a color
receiver will destroy its aesthet-
ic value. A color receiver lack-
ing in good high frequency re-
sponse will not pass adequate
chroma information through
the IF stages. After all, people
do buy color TV to watch color
programs—in color.

How do you recognize that
alignment is needed? There are
some ways, by observing a pic-
ture: a classic one being the tune-
able ghost. While this gives some
indication of a problem, it does
not visually deseribe the whole
RF-IF frequency ecapability of
the color receiver. A quick way
to assess this frequency-response
is by utilizing the video test sig-
nals transmitted by the broad-
casters.

Perhaps a short description
of these signals is in order. Ver-
tical Interval Test Signals (VITS)
are generated and transmitted

ELECTRONIC TECHNICIAN/DEALER



along with the composite video.
They are keyed into lines 18 and
19 of both fields and transmit-
ted with the picture signal. This
can be seen on home receivers
as a light horizontal line in the
vertical blanking interval. To
see it, just off set the vertical hold
control to move the vertical blank-
ing to the center of the screen.
(Fig. 1)

The network people utilize
VITS to establish a continuous
quality control of television sig-
nals. These signals are monitored
on an oscilloscope and ean be ob-
served and photographed. The
network use is beyond the scope
of this article; however, we can
conveniently use these signals
to establish proper (or improp-
er) receiver performance.

A photograph of how the VITS
appears on the composite vid-
eo is shown in Fig. 2. Figure 5
is a simplified drawing of the VITS
signal as transmitted. Figure
4 is a photograph of the same sig-
nal as it appears at the 1lst vid-
eo amplifier of the television re-
ceiver. The relevant part of the
VITS signal which we will use
for our receiver evaluation is
the multiburst signal. This con-
sists of six sine wave bursts of

Fig. 3—Multiburst arid 3.58MHz modu-
lated staircase-horizontal.

Fig. 4—Multiburst signal-Blanking with
burst on back porch-horizontal.

FEBRUARY 1970

constant amplitude at 0.5, 1.5,
2.0, 2.9 and 4.2MHz respectively.
(Fig. 5)

As shown in Fig. 4, the 4.2MHz
signal is attenuated. This is nor-
mal. We are looking after the
output of the video detector and
the 4.5MHz traps, when prop-
erly tuned, will attenuate this
frequency. Attenuation of any
other burst frequency would
indicate poor frequency response
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Fig. 5—Muiltiburst signal-horizontal.

at that particular frequency.
A shift of the burst frequencies
about the de axis would indi-
cate frequency-selective harmonic
distortion. This could be due to
overpeaking—which may be
deliberate to obtain a *“sharp”
picture. If one were to visualize
the response curve obtained us-
ing video sweep modulation tech-
niques, the similarity between
VITS and VSM is apparent.

To set up the receiver for VITS
waveform observations, one has
only to tune in a channel trans-
mitting this signal, adjust the
fine tuner for best picture (just
out of the 920kHz beat in a col-
or receiver), and connect the low
capacitance scope probe to the
emitter of the 1st video ampli-
fier transistor or to the plate of
the 1st video amplifier tube. By
centering the VITS waveform
(Fig. 2) on the oscilloscope and
changing the horizontal sweep
frequency, the signal can be ex-
panded to that shown in Figs.
3 and 4. The one catch, of course,
is that your oscilloscope must
be wideband, triggered and ca-
pable of displaying the frequen-
cy burst to 4.2MHz without at-
tenuation. However, any up-to-
date service shop equipped for
color servicing should have no
trouble here as there are a num-
ber of relatively inexpensive
service oscilloscopes which fit

this category and do the job.

The advantage of using the
multiburst signal should be ap-
parent by now. It takes less than
one minute with no special shop
test equipment to assess the RF-
IF alignment status of a color
receiver by observing the ampli-
tude of several critical video fre-
quencies. Certainly a worthwhile
procedure for any conscientious
service shop. And since service
time is money, make the best use
of it.

Figure 6 is a waveform of the
multiburst when the fine tun-

Fig. 6 — Multiburst signal-horizontal, Fine
tuner adjusted approximately one-half
turn past 920kHz beat.

b

Fig. 7—Multiburst-horizontal, Fine tuner
adjusted just past color threshold.

er is set approximately one-half
turn past the 920kHz beat (to-
wards smear). In Fig. 7 the fine
tuner was adjusted just past the
point of color threshold (towards
the smear portion). Note how
the response drops off at 2.9MHz
and the burst on the back porch
of the horizontal blanking pulse
is attenuated. (Compare Figs.
6 and 7 with Fig. 4)

Remember, this technique
is not meant to be used to align
a receiver—no short cuts here—
you still have to refer to the man-
ufacturers’ service literature
for proper bandwidth vs. frequen-
cy data. It is only meant to be a
tool, helpful in increasing diag-
nostic efficiency. m
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Servicing
Cassette
Recorders

by HOMER L. DAVIDSON

Portable cassette
tape recorders are
the “inthing” with
today’s young crowd
and learning to service
these units can help
you earn a piece of this
booming business
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& Today’s cassette tape record-
ers are produced for mono and
stereo track cartridges. The de-
luxe recorder will tape in four
track stereo and mono positions.
Small portable units record and
play two track mono on easy-load-
ing, drop-in cartridges. Many
of these units will record up to
two hours at 1 7/8 Ips, on both
tracks.

The typical portable ecassette
may be only a player or a com-
bination recorder and player.
Most units have a frequency re-
sponse from 80Hz to 10 kHz. Some
units are battery operated or
operate from ac power line.

The new cassette tape units
have many features: level me-
ter, input for radio and output
for external amplifier, automat-
ic level control to reduce distor-
tion caused by overloading, con-
venient “pop-up” cassette load-
ing, remote control mike or built-
in mike and speaker, and some
deluxe cassette home systems
have push-button controls with
a digital counter for indexing.
Still others may have satellite
speakers and can be used as a
PA system.

CIRCUIT DESCRIPTION

The portable cassette record-
er or player amplifier may have

from five to ten transistors and
only one tape head while a larg-
er stereo recorder may have
up to thirty transistors and di-
odes. Most cassette recorder
circuits are comparable to the
reel tape recorder.

The unit shown in Fig. 2 has
a separate erase head and oscil-
lator stage. In the playback po-
sition, the record/play head is
switched to the input ecircuit of
a pre-amplifier stage. Three pre-
amplifier stages are used in this
particular model with a volume
control located between second
and third pre-amp stages.

The audio driver, Q4, is direct-
ly coupled to the third pre-amp
circuit with the driver output
signal transformer coupled to a
push-pull output circuit. An eight
ohm PM speaker is switched into
the voice colil circuit.

The portable cassette record-
er may be either battery oper-
ated or ac operated. Most ac pow-
er supply circuits employ a step-
down power transformer and
silicon diode fullwave rectifica-
tion (Fig. 2). Large electrolyt-
ic capacitors and choke or resis-
tance filtering networks are also
found in the ac power supply cir-
cuits. Capacitor C27, and choke
L2 are the filter components
(Fig. 2).

Fig. 1—Cassette tape recorder has pop-up feature for easy loading.

ELECTRONIC TECHNICIAN/DEALER



SPEED PROBLEMS

If the speed of a player varies,
always re-check player opera-
tion with a new cartridge. Lis-
ten to the pitch of the recording
to see if the cassette player is
running fast or slow. In most cas-
es the tape is running too slow.

Since it is possible to have a
defective cartridge, substitu-
tion is the fastest test. Also, when
some cartridges are played for
a number of hours, the small tape
roller inside the cartridge may
become sluggish. A drop of oil
on each side of the rubber roller
will cure the slow or erratie tape
cartridge.

Tape speed problems can also
be caused by a defective belt and
capstan pulley assembly. Check
the drive belt for stretching or
for oil spots. Clean the belt and
drive assembly with alcohol or
a non-toxic cleaner. See if the
belt is properly aligned with the
capstan drive pulley. In some
cases the capstan drive assem-
bly mounting screws may become
loose and move the pulley out
of proper alignment. A cracked
or broken belt should be replaced
with an exact part. In some of
the small players the motor drive
belt looks like a small rubber band
(Fig. 3). We don’t suggest a rub-
ber band as a belt replacement.

CLEANING AND LUBRICATION

Tape heads should be cleaned
periodically to keep them in tip-
top shape. Anytime a cassette
recorder comes in for repair, a
complete clean up job should be
made. Clean the tape head and
guide assemblies with aleohol
and a “Q” tip. A can of tape head
spray will remove most tape dust
residue. Also clean any tape ox-
ide from under the pulleys, fly-
wheel and tape heads. Remove
the motor and pulley drive belts
and wipe them with alcohol and
a clean cloth. (A special tape head
cleaning cartridge is also avail-
able which is simply run through
the player like an ordinary ecar-
tridge.)

Remove the capstan flywheel
and clean the top bearing. A “Q”
tip or round brush are useful for
removing oxide dust from inside
the capstan bearing. Wipe the
bottom nylon bearing clean and
apply a coat of lubriplate grease.
A spot of oil on small motor and
pulley bearings is sufficient. Small
motors found in portable cassette
recorders are normally self-con-
tained and do not require lubri-
cation.

Complete the cleaning oper-
ation by spraying the operating
switches and relay points. A thin
piece of cardboard will also help

Fig. 2— Schematic diagram of cassette recorder/player (Courtesy RCA)

Qr 02
258439 25854

tocleanupthosedirty relay points,
but do not use an abrasive mate-
rial sueh as sand paper on the
contacts.

CHECKING THE AMPLIFIER

A cassette recorder that will
not record or playback is possi-
bly the victim of a defective tape
head or amplifier. First, try a
new recording and make sure
the cartridge is properly seat-
ed. If the recorder will playback
a new cartridge but will not re-
cord, suspect a defective micro-
phone and cable. You can assume
the play/record tape head is funec-
tioning.

Check the amplifier by inject-
ing a signal from an audio gen-
erator at the tape head termin-
als. Signal trace the defective
amplifier by going from the base
to collector terminal of each tran-
sistor and make voltage and tran-
sistor tests of the circuit (Fig.
4) where signal is lost. When sig-
nal tracing from stage to stage
notice thelossorgainofeach stage.
Compare the injected signal at
each end of & suspected electro-
lytic capacitor. Remove it and
take a leakage reading. A good
electrolytic capacitor will cause
the meter hand to charge upward
and slowly decrease. Leaky ca-
pacitors will show a lower resis-
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Fig. 3—Some of the smaller tape players have motor drive belts the size of a rubber band.

(8
%

Fig. 4— A defective audio amplifier stage can be located with a pencil type signal tracer.

tance reading and should be dis-
carded (Fig. 5).

Always signal trace the au-
dio circuit by starting at the out-
put stage and work towards the
input when the amplifier appears
intermittent. Start at the collec-
tor circuit and then apply the
signal to the base terminal. If

50

the signal “pops on and off,” a
transistorisintermittent. A freeze
can be used on suspected tran-
sistor to see if it becomes inter-
mittent. Several applications of
freeze spray may be needed to ob-
tain the intermittent condition.

A defective transistor may
also be located with voltage mea-

surements. When the collector
voltage is higher than normal,
suspect a transistor that is not
conducting or has open emitter
bias resistor. With all voltages
close to the same potential sus-
pect a leaky transistor. A low
collector voltage also can indi-
cate a leaky transistor or improp-
er bias. When the collector valt-
age is the same as the supply volt-
age the transistor is open. Use
a meter with a high input imped-
ance to make voltage tests.
Another way to check a sus-
pected transistor is with an in-
circuit transistor tester. Remem-
ber that an open transistor will
not indicate a beta reading and
in directly-coupled circuits, it
is best to remove the collector
lead for more accurate leakage
tests. If in doubt, remove the
transistor from the circuit and
make your tests. The record/play
tape head can be checked for opens
or shorts by taking a resistance
reading. These readings will vary
from 50 to 50002 and should be
checked against the schemat-
ic. When in doubt substitute a
new head. In stereo units, a de-
fective head in one channel can
be checked by swapping heads.

HUM AND DISTORTION

Hum appearing on a portion
of a cartridge that has normal-
ly recorded material ahead of
it can be caused by a bad mike
cable or connection. Check the
cable for possible breaks at the
plug or close to the microphone
case. Flex the mike cable while
making resistance measurements
from plug to mike connections.
Excessive hum can also be pro-
duced by a worn spot in the vol-
ume control, a poor ground ter-
minalorabroken foilon the ground
section of a circuit board.

Distortion conditions are often
caused by leaky output transis-
tors or improper bias resistors.
“Crosstalk” distortion can be
removed with proper height ad-
justments upon the tape head.
Excessive recording volume,
with excessive bass response,
will also produce a distorted re-
cording as will a tape head caked
with oxide dust. Excessive tape
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noise may be caused by a mag-
netized tape head.

Check the audio output tran-
sistors for possible distortion
by taking accurate voltage read-
ings across the base and emit-
ter bias resistors. Be sure to re-
place any bias resistors with the
exact values. Power output tran-
sistors should be removed from
the circuit to make a beta leak-
age test. Often it will save valu-
able service time to replace both
output transistors. Make sure
the base and emitter resistors
are the correct value before re-
placing the power transistors
(Fig. 6).

Leaky directly-coupled pre-
amplifiers or interstage tran-
sistors are also candidates for
distortion. Make careful volt-
age measurements at the tran-
sistor and remove the collector
terminal to test with in-circuit
beta transistor tester. Make in-
circuit beta leakage tests on both
output transistors in a push-pull
stage.

HEAD ADJUSTMENTS

Excessive crosstalk and poor
frequency response can result
from improper tape head align-
ment as previously indicated.
Height adjustment screws are
usually located on each side and
to the rear of the record/play
tape head. Many of the small cas-
sette tape player heads are sta-
tionary and adjustment requires
that the tape head be bent or twist-
ed into position. Some of the low
priced cassette players have a
piece of rubber underneath the
tape head and one side screw
that will allow for the azimuth
adjustment.

In the higher priced models
side tension springs with adjust-
ment screws are provided for
both height and azimuth adjust-
ments. The height adjustment
is made to eliminate crosstalk
while the azimuth adjustment
is set for the best frequency re-
sponse. The tape head adjust-
ment screws in higher priced
cassette units are similar to those
used in regular tape recorders.
The following is a handy list of
checks you can make to insure
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Fig. 5—Leaky electrolytics can cause loss of signal at the input of the amplifier.
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PRODUCE DESTORTION

TO ERASE
CIRCUIT

Fig. 6 —Distortion can be caused by a number of components in the audio driver and

output stages as shown in the schematic.

the overall operation of the cas-
sette unit.

1. Completely demagnetize the
tape head after servicing the unit.

2. Automatically clean the tape
head and guide assemblies with
a *Q” tip and alcohol or audiotex
blast off head cleaner.

3. Give the cassette record-

er a complete operation test with
test tape or a known recording.
Check out each phase of opera-
tion.

4. €Clean up the entire cabi-
net and plastic parts with foam-
ing window spray. A convenient
troubleshooting chart is provided
on the next page. m
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FAILS TO PLAY

Cassette Recorder/Player
Trouble Chart

Check batteries

Check battery terminals
Faulty power switch
Defective ac cord and plug
Broken drive belt

Frozen capstan bearing

TAPE PLAYS SLOW OR
ERRATIC (WOW)

Belttoo large

Belt partially off track
Misaligned capstan assembly
Glazed belt and pulley

Oil on belt or capstan pulley
Defective motor

Defective cartridge

NO SOUND Check batteries
Check power supply on ac oper-
ation
Check for defective play/record
head
Check for proper cartridge seat-
ing
Check the audio section
DISTORTION Locate distortion in particular

stage

Check power output transistor
On difficult distortion problems
use a square wave generator
and scope.

NOISY RECEPTION

Isolate noisy transistor

Check all common ground ter-
minals

Resolder whole circuit-board
Demagnetize record/play tape
head

CROSSTALK

Incorrect height adjustment
Height mechanism binding
Defective erase head and cir-
cuits

52

ELECTRONIC TECHNICIAN/DEALER



Color Service Case Histories

by PAUL GOLDBERG

Some of the toughest service problems in a color
TV chassis are caused by the most easily
over-looked components; as you will learn in
the following case histories

WEAK COLOR-NORMAL B/W

mThe first problem dealt with
a Zenith color receiver 20Y1C50.
The complaint was that the black
and white picture appeared nor-
mal, but the color was weak. We
replaced all tubes affecting col-
or amplification (refer to Fig.
1); V6B, 6KTS8, first color amp.,
V11B, 6KT8, second color amp.
and V12 and V13, 6MES8’s color
demodulators. The tubes had
no effect on the trouble. The col-
or level control was then varied
to check it for bad spots but it
too, checked normdl. The tun-
er selector was then rotated from
station to station and no color
sync bars appeared on stations
with a color picture. Thus, the
color sync section seemed to be
functioning normally. The HUE Fig. 1. Partial schematic of color amplifier section in a Zenith 20Y1C50 chassis showing
control varied properly from L15 in plate circuit of V6B.

magenta to green and the flesh
tones also seemed within toler-
ance. At this point we decided
to make a few voltage checks
of the 1st and 2nd color amplifi-
er sections which seemed to be
a logical approach to the prob-
lem. Voltage measurements at
the plate, screen and cathode
of V11B, 2nd color amp checked
normal. We varied the color kill-
er control, R40, and measured
the voltage variation at the con-
trol grid, pin #7, of V11B to see
if the color killer was biasing the
chroma down. This also seemed
to be functioning properly. The
plate and screen of the 1st col-
or amp, V6B, had a difference
of potential between the plate
and screen of about 20 volts. The
manufacturer’s noteés indicat-

Fig. 2. Partial schematic of Z demodulator and B-Y amplifier in Magnavox T904 series
chassis showing L704.
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ed that the plate and screen were
connected by L15, the chroma
plate coil, which measured the
correct value at a couple of ohms.
Reflecting awhile, we remem-
bered that sometimes these coils
develop cold solder connections
at their pigtail terminals and
develop a high resistance under
current flow. We resoldered the
pigtails of L15 at its terminals
and turned the receiver on. The
color popped in beautifully and
as we rotated the color level con-
trol, the quality of chroma seemed
to be fine.

LOST BLUE

Another problem was with
a Magnavox T904 series color
receiver (Fig. 2). The complaint
was no blue in the B/W or color
picture. The picture remained
a reddish green. The blue screen
grid control had practically no
effect,buttheredand greenscreen
grid controls worked properly.
The red and green drive controls
also seemed to function normal-
ly. Replacing the B-Y amp, R-Y
amp and the G-Y amp tubes had
no effect on the problem. We then
removed the CRT socket and
measured voltages at the screens,
cathodes and grids of the CRT.
The red screen, pin #4, measured
properly. The green and blue
screens also measured correct-
ly. However, the blue control
grid, pin #12, measured low. It
read in the area of 100v, while
the red and green control grid
measured about 195v. This re-
duced voltage on the blue con-
trol grid would effectively bias
the grid to cutoff. The manufac-
turer's instructions indicated
that voltage is “effectively” ap-
plied to pin #6 of the B-Y amp
from two sources through R738.
The plate current of V706B pass-
es through the plate load resis-
tor R732, and the plate current
of V709 passes through R725B.
These voltages are applied to
each side of R738. A voltage mea-
surement at pin #6 of V706 mea-
sured low at 100v. A resistance
measurement of R732 proved
that the resistor was normal,
but what was causing the low
voltage at the plate? A resistance
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Fig. 3. Partial schematic of chroma stage in Sylvania DO3-2 chassis showing coaxial
cable which was causing intermittent color sync.

check of the cathode resistor,
R737, also proved fruitless and
replacing V709 had no effect on
the problem. In order to see if
the trouble could be caused by
something in the V709 circuit,
we measured the plate voltage
of this tube at pin #5 and found
it to read normal at about 240v.
By consulting the manufactur-
er’'s schematic again, we noticed
that the signal was transferred
from V709 to V706B by L704 and
C738. Measuring the voltage
on each side of L704, we found
that on one side we read 100v
and on the other side about 240v.
A resistance measurement of
L704 proved it to be open. We
resoldered the pigtails of this
coil and it did the trick. After turn-
ingthereceiver on, the blue screen
worked properly. We next ad-
justed the screen and drive con-
trols for a normal black/white
picture and checked out the re-
ceiver on a color program—all
was functioning like new.

INTERMITTENT COLOR SYNC

The next problem is one of in-
termittent color and color sync.

A Sylvania D03-2 chassis would
function normally for a few min-
utes, then the color level would
drop and the color syne would
become intermittent (Fig. 3).
Tapping the tubes in the solor
section in an attempt to localize
the trouble turned up an inter-
mittent chroma amp, V8A, but
the problem corrected itself only
for a short time after the tube
was replaced. Using a plastic
probe we jiggled the pin connec-
tions of VBA. At pin #9 the col-
or would correct itself the mo-
ment it was touched. A shielded
cable connected L600, the chroma
take-off coil, to pin #9. We ex-
amined the cable and its connec-
tions at both ends and found what
appeared to be a cold solder con-
nection. The connection was re-
soldered and the color popped
in beautifully, but then dropped
to a low level again. The color
sync was also irratic. Using a
plastic probe we jiggled the shield-
ed cable and the color again cor-
rected itself. At this point we
decided the best bet was to re-
place the cable. The new cable
solved the sync problem. m
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TEST LAB REPORT

Sencore Model TC154
Tube Tester

A tube tester can speed servicing of electronic

equipment and make your

service business more profitable

@ Most technicians may feel that
the best test for a possible defec-
tive tube is substitution with a
known good tube and observing
circuit functions. This approach
may be the best but not always
the most practical considering the
number of new tubes needed for
substitution.

We recently received the Sen-
core Model TC154 tube tester for
evaluation.

From the portability standpoint,
thetester is easily carried on home
service calls as it weighs about

b o

ﬂlmm

P g

Sﬂk’

Sencore’s Model TC154 Tube Tester.

nine pounds and is housed in a
vinyl-clad brushed chrome trim-
med steel case.

The instrument is completely
solid-state and employs an FET
in a balanced bridge circuit. It
operates instantly without wait-
ing for warm up and stabilization.

The tester is quick and fairly
easy to use with four setup con-
trols and four push button switch-
es. The four controls use marked
A-Filament, B-Load, C-Setup
and D-Setup and are set accord-
ing to the set-up chart. The tube
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is inserted into one of thirteen
SOCKET PN INTERCOMNECTiONS sockets numbered from one to

-

B e e TETTe 'Du'zt,'_uf‘_m_:' thirteen. The desired function is

frolelelslels bol s lotizlals i), oum - ! selected by depressing the button

bt ‘—f—ﬁg"/ﬁ; 5% et cprresponding with the test de-

000N NODDO00E Frm pii et sired, EMISSION, SHORTS or

DDED s]s 5 %?/L/,_‘t:n_:, GRID LEAKAGE We found the

LUUCURDCDRNET PRI T - T push buttons easy to use and they
At T gﬁ: speed setuptime.

o e a—— s I By depressing the SHORTS

button, then rotating the “D”
switch through all its positions,
the short light will glow if a short
of 300K ohms or less is present.
1f the shorts light glows on a point
other than that marked in the
setupbook,ashortispresent.

Tests can be made in any order
without damage to the tester
even if the tube is shorted.

When the EMISSION button
is depressed, the emission qual-
ity of the tube is read on the top
scale of the meter. If the tube
emission reads in the GOOD area
of the meter, then depress the
GRID LEAKAGE button and
read the leakage of the tube on
the bottom scale.

The shorts light may flicker
indieating a high resistance short
Schematic of the Sencore Model TC154 Tube Tester. in the tube. The applied voltage
is kept below the 50v maximum
to prevent damage to frame grid
tubes and nuvistors or the pos-
sibility of introducing a short.

The setup chart which is se-
cured to the inside of the cover,
has large print and appears to
be quite up to date on new tube
types.

Asnew tubes appear they could
be a problem by not being listed in
the setup chart. But with an under-
standing of the setup controls
on this unit, you can set up to test
new tubes by following specifi-
cations listed in the tube man-
ual.

If a tube manual is not handy,
then use Ohms law to compute
the cathode current. Simply div-
ide the voltage drop by the val-
u€ of the cathode or plate load
resistor in the ejrcuit from the
schematie.

CIRCUIT DESCRIPTION
This instrument is reported
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as being the first completely solid-
state tube tester. It uses the new
FET or Field Effect transistor
in place of the usual tube provid-
ing instant operation for faster
and more accurate testing.

The basic circuit of the test-
er is a balanced bridge meter
amplifier consisting of FET TR1
and diode CR4. The zener diode
represents a constant current
source and takes the place of the
second FET needed for the bridge
eircuit. The METER ZERO con-
trol on the front panel is just like
the zero control of a VIVM and
balances the circuit so during
a no signal input, the bridge is
unbalanced and the meter will
read in proportion to the applied
signal.

The cathode emission test puts
an ac voltage between the con-
trol grid of the tube under test
and the cathode with a load re-
sistor in series to develop a pul-
sating de voltage. The B LOAD
switch selects the different size
load resistors and applied volt-
age so that a full range of current
from less than .bma to 120ma
is available. The tube under test
rectifies the applied ac voltage
and develops across the load re-
sistors R1 through R7. The pulsat-
ing de voltage is coupled through
the filter network of R17 and C6
to smooth it to a pure de volt-
age. This voltage is applied to
the gate of TR1 through an addi-
tional isolation and filtering net-
work of R14, R15, R20 and C3.
The resultant de voltage upsets
the balance of the circuit caus-
ing the meter to read upscale
in proportion to the emission
quality of the tube.

In the grid leakage test, the
control grid of the tube under
test is made negative to all other
elements in the tube by connect-
ing the grid to ground through
the 30M gate resistor consist-
ing of R15 and R20 and applying
a positive 8v to all other elements
in the tube.

If the tube has grid leakage
or contamination causing the
tube grid to emit electrons, the
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flow of electrons will be through
the gate resistor. Any current
flow through the resistor will
cause a voltage drop across the
resistor and, in turn cause an
unbalance in the bridge ecircuit.
The meter will then read in pro-
portion to the amount of grid cur-
rent in the tube under test. A
leakage of 100M or less will cause
the meter to read into the BAD
area. A leakage of 100 to 200M
will cause a meter reading in the
questionable area and a leakage
of 200M or more will read in the
GOOD area. A leakage of 100M
represents a grid current in the
tube under test of .5ua.

The shorts test uses the Sen-
core Stethoscopic approaeh in
which every element in the tube
is checked against all other ele-
ments. A capacitive voltage di-
vider consisting of C1 and C4 is
placed across the upper wind-
ing of the primary of the filament
transformer. The ac voltage at
this point is 75 volts and capaci-
tor C1 draps this to approximate-
ly 34 volts RMS which is applied
across the tube elements. This
voltage is below the maximum
that can be applied to nuvistors
and frame grid tubes to prevent
arc over and breakdown in these
devices. Capacitor C5, a .1uf, is
in series with the shorts test
to prevent any de action of the
tube from turning on the shorts
light. A true short will cause both
elements of the neon bulb to light.
[fthe short is higher in resistance,
the shorts light may only flick-
er.m

SPECIFICATIONS

Cathode Emission Tester:
Full load current drawn through
tube up to 120ma. Max applied
voltage, 40vac RMS. Grid Leak-
age Test: Good area, infinity
to 200M, ? area, 200 to 100M
and the Bad area 100M or less.
Shorts Test: 300K or 1ess will
cause shorts light to come on.
Maximum applied voltage, 40vac
RMS. Power: 105 to 125vac,
50/60Hz at 32w maximum. Price:
$89.50.
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WINDOW TV ANTENNA

Permits orientation
for best reception

An 82-channel swiveling window
antenna for VHF, UHF and FM is
introduced. The antenna features sep-
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arate swivels for the UHF and VHF
antenna elements. The Model C119-
82 window antenna is ideal for apart-
ment buildings, hotels, institutions
and wherever it is impractical to in-
stall a rooftop antenna. Mounting is
simplified by a spring-loaded bracket
that expands to fit any window frame
up to 42in. wide, and is locked into
place by a single bolt. Extension bars
are available to accommodate win-
dows up to 5t or 6t wide. The antenna
is constructed of a golden-colored alo-
dized heavy-duty aluminum. All ele-
ments are held securely in place with
snap-out spring contacts, assuring
excellent electrical and mechanical
contact. Gain is provided by six VHF
elements and four UHF elements.
The C119-82 window antenna lists
for $14.95. JFD.

CCTV SYSTEM

Designed for
continuous operation
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A closed-circuit television sys-
tem designed for continuous opera-
tion is announced. The 616/617 Cam-

era System is a split (camera-cam-
era control) system employing solid-
state circuitry throughout with the
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exception of the one-inch vidicon
tube. The Model 616 camera util-
izes integrated circuits and offers
adjustable delay-line type aperture
correction; adjustable gamma and
white clipper; and FET hybrid cas-
code input amplifier for the maxj-
mum obtainable signal-to-noise ratio.
All controls are located in the Type
617 Camera Control Unit, includ-
ing focus, beam, target and blank-
ing, with pan-tilt and zoom functions
as an integral part of the control
unit. The electronic circuitry is con-
tained in three glass epoxy print-
ed circuit boards or modules, with
the power supply module located
across the top of the camera. Ray-
theon.

TAPE RECORDER 705

Features bias selector for standard
or low noise tapes

Introduced are two stereo “Au-
dio Center” recorders and a tape
deck. Three models are available:

Model 6360, with separate acous-
tic suspended, pedestal-mounted
cube speakers; Model 6250, with
self-contained acoustic  suspension
speakers; and the Model 6150, a
three-headed deck version. Report-
edly the new cubical speakers’ re:
produce full-range frequencies with
exceptionally low distortion and
have a built-in thermo overload pro-
tect<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>