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The big difference in TV Alignment instruments:
Ours Works.

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

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

And it’s so easy to use. The IF and chroma bandpasses are simulated
on the front panel for constant reference. Lights tell you which

of the crystal-controlled markers are in use and where they

should be located. And the exclusive marker tilt feature lets you

place the markers either horizontally or vertically, so you can always
identify their exact positions.

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

Ask your distributor for complete details.

Product of
DYNASCAN CORPORATION
1801 W. Belie Plaine

Chicago, lilinois 60613

Model 415:
$399.95

for more details circle 105 on Reader Service Card
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T3K3-1B
SYMBOL DESCRIPTION ADMIRAL PART NO.
RI51—15K 2w ., 60820-153
R208 — M. vol control w/sw L75C1-176
R311 —30K contrast control . 75C112-13
R313— 100K, bright control . . .75C113-13
R411—5M height iriple control .75€129.3
R417—1.2M. vert hold tripie control 750129.3
R421 — 500K, vert lin triple control 75€129-3
RS01 —5.5%, Husible resistor 81C48-1
R502— 3309 5w, B . 61€20-66
RSO3 —802 5w .......,.... ... 61C20- 100
€203 — 47pf 500v NPO f,er disc . . 65010-198
€204 —82pf 5% 500v NPO cer dvsc . 65010-98
€301 —10pf 10% 500v NPO cer disc 65010-87
307,308 — 6.8pt 10% S500v NPO cer disc 65010-102
(428 —82pf 10% skv N1500 cer disc . .. 65010-425
C503A—250u) 165v elect . . ... . 67C30-11
C5038 — 150uf 150v elect . - 67C30-11
SCHEMATIC NO. €503C — 200f 150v elect 67€30-11
L201A.8 —sound iF & phase shift toll 72C301-4
1202 —ratio det . 720132-82
MOTOROLA.. I 4l e 1303 —5.6 UL RF choke 73C53-243
Color TV Chassis 15-934 1304 — RF choke . .. .73C31-3
L307 — video peoking 73055-26
MOTOROLA......... tdo;—::mhlzck coil . ;;2;::?
2 402 — choke -
TV Chassis T5-599 1201 —audio output xformer 79€124-3 R mso2| ch AT '
T301 = 1st iF xformer 72€308-2 Lin
PHILCO-FORD....................... 7303 — sound take off coif .. 7201857 RS03 L301 L302 vi, W
TV Chassis 20P22 T401 — vert output xformer .. 79C139-2 Hotd
1402 — def yoke ass’y .. 700€1089-6
T403 — horiz output . . 790138-4
UHF tuner 940361-2 TOP VIEW OF CHASSIS SHOWING ALIGNMENT & SERVICE
VHF tuner 94D363-2 ADJUSTMENT LOCATIONS
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aRONE | |EEESIRONS 77 =/ NS
Color TV Models MAY « 1970

GC1-124204,8 COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 6 NEW SETS

V200A 201 " va2008

IS 7200 1201 ! 1 ALL RESISTORS ARE 1/2 WATT, 10%, UNLESS OTHERWISE NOTED. 5. WAVEFORMS ARE TAKEN WITH NORMAL SIGNAL INPUT.
4.5 Mz SOUND  1/2 I2BFIl  QuaDRATURE 172 12BFIl  auoio outeuT 2 APACITORS ARE IN MFD. o's RWISE PUT SET AT 120 VAC
DRIVER TRANS.  AUDIO DET.  COIL - oI TRUT. TRl AL C MFD, UNLESS OTHE NOTED. 6. LINE VOLTAGE INPU ;
Rz00  A201 (f’vﬂ J:EG‘ 3. CAUTION! USE ISOLATION TRANS WHEN WORKING ON CHASSIS. # INDICATES THESE VOLTAGES WILL VARY WITH VIDEO CONTENT OF
! r00v A : ] - | 4.0C VOLTAGES MEASURED WITH "VTVM" PLACED BETWEEN POINTS THE PICTURE BEING RECEIVED AND ARE AVERAGE READINGS.
| C{g?I sps?xr.n INDICATED 8 CHASSIS GND, WITH NORMAL SIGNAL INPUT {0}INDICATES THESE VOLTAGES WILL VARY WITH BACKGROUND
i v (s) () INDICATES VOLTAGE READINGS TAKEN WITH BRIGHTNESS CONT. CONTROL SETTINGS.
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i
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|
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&
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~\ 12V P-P
(200 “somz
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AIRLINE

Color TV Models GC1-12420A,8

SYMBOL DESCRIPTION
C109A,8,C,D ~80uf/175v, 100uf/400v, 30uf/400v
10uf/150v elect .
120uf/400v, 20uff400v, IOOul 150v,
4uf/300v, elect..
R101 — 3009 10%, 5w flxed film
R102-3.3K, 10%, 10w, WW
R105 —47082, 10%, Tw WW
R109 —control, horiz hold 75K {coarse)
R110 —control horiz hold 20K (fine)
R123 — control, vert hold 750K
R112 — control, high voitoge odj S00K
R121 —control, focus 3IM
R127 —control, on-off-volume 1M
R128 —control, contrast, 25092
R130 —control, bright 2K .
R131 —control, color, SO0K
R133 —controt, nint, 100K
R327 —control AGC, 40K .
R736 —controf, bive background 250K
R737 —control, grn background 250K
RS509 —control, vert lin 3.4M
R517 —control, vert height 100K
R734 —control, red grid 250K .
R718 — contro, biv balance 2K
R721 —control, red balance 2K
R739 —control, biy screen, 1.5M
R740 —control, grn screen, 1.5M
R741 —control, red screen. 1.5M
Q300 —trons video amp PNP
DL300 —coil, deloy line
L10S —coil filter choke
L106 —def yoke
1201 —coil, quad
1300-304 —corl, 1.8uh . .
L5G1A.B —coil. horiz freq/sine wave
1503 — coil, choke 5.6uh
L7071 —coil, 3.58MH2 trap
L802 —coil. R/G right horiz lines
T101 — xtormer, power
T102 — xformer, vert cutput .
T103 — xtormer, high voltage
T200 — xformer, 4.5MHz sound driver
1201 — xformer, audio output
T300 — xformer, Vst pix IF
T700 — xtormer chromo toke-off
1701 — xformer, chromg bandpass
1702 — xformer, crystol filter
1703 — xtormer, chroma demodulator
CB10Y —cir brkr . .
F101 —fuse, 70.. .. ...
tuner, UHF GC1-12420A
tuner, UHF GC1-124208
tuner, VHF
yoke, convergence ass’y

C1104,8.C.D-

AIRLINE PART NO.

034-030700

034-030600
054-301510
053-332110
053-471710
055-068500
055-068500
055-068500
055-036500
055-065500
055-068800
055-068600
055-068600
055-068900
055-069000
055-069200
055-069200
055-069200
055-064200
055-064200
055-064200
055-064500
055-064500
055-064300
055-064300
055-064300

.002-012800

111-037400
032-003000
027-083100
109-040300
111.021000
110-031300
111036500
109-038100
111031700
033-015400
033-014300
033-016200
109-037800
031-010400
109-037200
109-040500
109-037000
109-037900
109-037100
099-003500
099-003600
006-023000
006-023400
006-021000
027-032700

QO INDICATES "AIR" SIGNAL

(O INDICATES COLOR BAR
SIGNAL
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Color TV Chassis MAY « 1970

TSEE COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 6 NEW SETS
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IC1
AUDIO IC

AUDIO
DRIVER jw

ouTePut

C51y (150MF

IMPORTANT NOTE S

PANEL DESCRIPTION & COMPONENT 1DENTIFICA-
110N, EACH PANEL 1S ASSIGNED A LETTER DE-

SIGNATION (1,E, BA) WHICH |DENTIFIES THE

PANEL. SEE CHART BELOW

PANE! ING

BA
FA
HA
KA

+1v

o1l
P2V
AUDIO
ouTPYT

R302
180

SA
ZA

PANEL FUNCTION

IF - AUDIO
DEFLECTION
CONVERGENCE
AFC (AFT)

COLOR - viDEO
D.C. REGULATOR

162 EACH COMPONENT IS IDENTIFIED WITH A RE-
FERENCE NUMBER AND PREF IX LETTER (1 €, 120)
WHICH IS RELATED TO LEGEND ON THE PANELS.
ALL "ON" PANEL COMPONENTS ARE IDENTIFIED
BY ONE OR -TWO DIGIT NUMBERS (1 THRU 99).

ALL “OFF" PANEL COMPONENTS ARE {DENTIFIED
BY A3 DIGIT NUMBER, WHICH VARIES WITH
CIRCUIT ASSOCIATION AS INDICATED BELOW

MOTOROLA

Color TV Chassis 75-934
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ELECTRONIC VHF TUNER SCHEMATIC DIAGRAM
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SYMBOL DESCRIPTION MOTOROLA PART NO. T600 — ver! output . 25D69990A01 T501 —HV xformer: complete 24D69826802 ELECTRON Ic
€803 — 400uf/100v; 600ut/100v/ IQOMIIOOV.- L700 — yoke, deflection: 114 24D68523A05 TECHNICIAN / DEALER

€300 — integrated circuit: TIH rec silicon 80uf/100v lytic . 23069772402 1801 —choke, filter .. ... .... 25D67554A15 MOTOROLA
L104 --choke, RF ... .. 24D65947A94 L500 — horiz ose: incls core 24D68130A03 R124 —controst: rotary; 1K €21, DZITS 599 1806732”14
RY13 —video bios: 10K . ................ 18D66401A19 L5071 —choke, horiz speed up . 24D69044A04 R201 —bright; slide; 100K C197S-599 :goog 33m TV Chassis TS-599
R128 —optimizer: 1K/vert size: 30K/vert lin: 10K 18D67678A09 L503 — choke horiz suppressor 24D69707A18 bright: rotary; 100K €21, D2175-599 wDo 247:?3
R306—varistor . . ..........covnvinninnns 6066263416 ll:gg;-h:;ix size P ;Agbz;e:’i:(;a ROOZ—:::‘V: :2:1:(;3!;'((3?-3375 R lﬂg:gb.‘!;Abi COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS

—vanstor . ........ , 666263416 —choke, horiz suppressor . . 24D65947A74 3 > s
:gc;g_a‘s&m trap & ATO 24D68622A07 L8O — choke, fine: incls €806 & 807 24V68638A15 T800 — power 25068499004 AND TECHNICAL INFORMATION FOR 6 NEW SE
T301 —ratio deftector ... 24D6B517A16 R403 —RF AGC: 18K 18066401A20 VHF tuner, CPTT, OPTT-413
7302 —oudio output . . 25067552425 1500 — horiz driver 25067440403 UHF tuner, KTT-626 MAY . ] 970

£300
W
‘OT;:T.G.- WEASUREMENTS BEC i 1 S'GNAL PROCESSING PANEL GB TIH o5 r--
TAKEN FROM POINT INDICATED TO CHASSIS WITH A VIVM. - 20 S _ _ __Auplowc ______ B | Y N A3L OR AIN L
-4 LINE VOLTAGE MAINTA{NED AT 120V & AULIO TAK® .OFF = '.—'"'T ----------- 1/3TH | E301 ] ]
5. TAKEN WITH CONTRAST CONTROL AT ¥INIWUM AND Bl ) 1300 ) s 1301 13TIH C309).22 | = AUDIO H )
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YOLTAGE AHLOVE BOX WITH NO S§GNAL INPUT, W‘EI ON CHANNEL ROY Vigw - l) r— [ 1
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PHILCO-FORD PART NO. N3 —vert integrotor .. .............oonoriiiaans ....30-6030-12 T4 — vert output - ....32-10012-6

ELECTRONIC il N5 —phose comp . ... . . 30-6035-2 VRTA-C— 500K V size 2M lin. 60K H, hald ... ... . Ta3.5595.8
PH | LCO- TECHNICIAN / DEALER A C48A-D — 160/240/240/5 @ 175v B+ filters : 30460;-:? :?S-;ckl las:lg'ion o 33%32;3;: x:;A-gK—l?;)': bright 15K contrast...... ... ‘335322%']7
= L7 —quod, snd det. . ......-......... e e ..32-48 = 6.8K 3w vi - sSAlC00 = I G R e T ;
FORD MAY - ] 970 w-;;::l ':gp &es"d St "32-4688-13 R40 — varistor vert yoke . ceennne...33-1373-6 VR6 — 150K :vert hold . .. .. . . T . 33-5619-9
L12— horiz stobilizer . ..... ... . ... 32-4754-3 R63 — 38} tusible resistor . . . 3;3‘(1)8?;-; VR7-‘II:\: ;o'l-on-oﬂ./w/:b s gy, 3:65:,03;6;
i 113 —47.25MHz tr e I . ..32-4652-78 T1 —oudio output . . . .. ... 32- - et assy w/comp (module .. 38
TV Chassis 20P22 COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS {11 4 smmn® I snaes2 80 12_ fiter choke .. RETSTIITW Turr, UM TS0 e
AND TECHNICAL INFORMATION FOR 6 NEW SETS  L17-40MHz det choke .. . - . Cei..o... 32483741 13— horiz output . . ... . 32-10008-7 uner, VI ] R i - .
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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.
UHF/VHF Combo $15.00.

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

_Fast efficient service at our four con-
veniently located service centers.

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

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

TUNER REPLACEMENT

Replacement Tuner $9.75.

This price buys you a complete new
tuner built specifically by SARKES TAR-
ZIAN INC. 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 127,

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.,

I

b

MAY 1970

TUNER SERVICE CORPORATION

FACTORY-SUPERVISED TUNER SERVICE

MIDWEST . . . .. 817 N. PENNSYLVANIA ST., Indianapolis, Indiana . . . . . TEL: 317-632-3493
EAST. ... . ... 547-49 TONNELE TCE?,OJ"éﬁey 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

.. . for more details circle 142 on Reader Service Card




Grime does pay.

20

if you're an alert distributor.

Because we are introducing a new product with a
suggested retail list of $89.95 that will sound a warn-
Ing when it detects an intruder, vandal or trespasser.
It's the Mallory Crime Alert® ultrasonic intruder alarm.

This new Mallory product is easy to stock—no time
consuming installation—no big warehouse space
needed. It's bound to be a sure-fire seller because
it's so beautifully simple and effective. It gives 24-
hour surveillance for homes, offices, stores and plants
at small cost and needs no maintenance.

MALLORY

In use, there are no wires, no light beams, no door
and window devices . . . just the compact Crime Alert
unit itself. Set up in a room or hall, it sends out con-
tinuous ultrasonic waves that can’t be seen, heard,
or avoided. Yet the smallest movement s detected in
a split second, activating the built-in alarm and any
spotlights, sirens, recorders or other devices plugged
into it.

The same type of system is used in the Pentagon to
guard the security of top secret areas. It's an item
everybody needs today. So put in an order now.

MALLORY DISTRIBUTOR PRODUCTS COMPANY

a division of P. R. MALLORY & CO. INC.
Box 1668, Indianapolis, Indiana 48208; Telephone: 317-636-63563

Batteries » Capacitors o Cassette Tapes » Controls | Crime Alert® | Resistors » Semiconductors  Sonalert® o Switches o Timers e Vibrators

ACTUAL SIZE

for more details circle 129 on Reader Service Card
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INTRODUCING MOTOROLA’S QUASAR Il COLOR TV

That is the theme of this month’s TEKLAB report which will present a description of the
circuits in this unit in two parts; part two foiiows next month. The circuits covered this
month will include the power supply, ACC amplifier, color killer and others.

HIGH POWER TUNER/AMPLIFIERS

This article by Homer L. Davidson provides some practical service procedures with simple
techniques a fechnician can use as he learns more about solid-state amplifiers.

THE LONG AND SHORT OF MATV CABLES

Robert Sharp and Paul Miller, two men who know the whys and wheres of cable, col-
laborated on this informative article which explains how a multiple antenna system can
pick up a normal TV signal only to have it reach a customer’s set distorted because of a
poorly designed or installed cable system.

ELECTRONIC DEPTH FINDERS

This timely feature on marine electronic equipment and more specifically, on electronic
depth finders, explains the operation and maintenance of these increasingly popular in-
struments. The article also includes a complete circuit description of the Heath Model
MI-29 with diagrams and schematics.

TESTLAB REPORT

Our lab technicians give a first-hand account of the EICO Model 240 solid-state FET-VOM
which was assembled from a kit and checked out on the bench. The report also lists the
manufacturer's complete specifications.

22 EDITQR'S MEMO 72 DEALER SHOWCASE

26 NEW AND NOTEWORTHY 80 NEWS OF THE INDUSTRY
30 LETTERS TO THE EDITOR 84 NEW PRODUCTS

36 TECHNICAL DIGEST 90 CATALOGS AND BULLETINS
40 COLORFAX 92 ADVERTISER'S INDEX
COVER

Our cover this month was taken on one of Northern Minnesota’s beautiful lakes and at-
tempts to illustrate the increasing popularity and use of marine electronic equipment as
part of the boating enthusiast's basic requirements for safer boating.

TEKFAX « 16 PAGES OF THE LATEST SCHEMATICS o Group 213
ADMIRAL: TV Chassis T3K3-1A,T3K3-1B

AIRLINE: Color TV Models GC1-12420A.B

MAGNAVOX: TV Chassis T948

MOTOROLA: Color TV Chassis TS-934

MOTOROLA: TV Chassis TS-599

PHILCO-FORD: TV Chassis 20P22

Harbrace Publications, Inc.

A HARCOURT, BRACE & WORLD PUBLICATION <& /-
2z @

ELECTRONIC TECHNICIAN/DEALER is published monthly by Electronics
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FM-2400CH (New)

e Tests Predetermined Fre-
quencies 25 to 1000 MHz

e New Extended Range
Covers 950 MHz Band

e Pin Diode Attenuator

FM-2400C

e Tests Predetermined Fre-
quencies 25 to 500 MHz

The new FM-2400CH and the
FM-2400C provide an accurate
frequency standard for testing
and adjustment of mobile
transmitters and receivers at
predetermined frequencies.
The FM-2400CH with its ex-
tended range covers 25 to 1000
MHz. The Model FM-2400C
covers 25 to 500 MHz. The fre-
quencies can be those of the
radio frequency channels of
operation and/or of the inter-
mediate frequencies of the
receiver between 5 MHz and
40 MHz.

Frequency Stability: = .0005%

FM-2400
FREQUENCY
METERS

Frequency Stability: with built-
in thermometer and temper-
ature corrected charts.
+.00025% from +25° to
+125
(.000125% special 450 MHz
crystals available)

Both the FM-2400CH and the
FM-2400C are self contained in
small portable cases. Com-
plete solid state circuitry. Re-
chargeable batteries.

FM-2400CH (meter only). $595.00

RF crystals (with temperature
correction) 24.00 ea.

RF crystals (less temperature
correction) 18.00 ea.

IF crystals. catalog price

FM-2400C (meter only) ....$445.00

RF crystals (with temperature
correction) 24.00 ea.

RF crystals (less temperature
correction). 18.00 ea.

from +50° to +104°F IF crystals catalog price
Write tor catalog
INTERNATIONAL

CRYSTAL MFG. CO, INC.
10 NO. LEE @ OKLA. CITY, OKLA, 73102
... for more details circle 121 on Reader Service Card
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EDITOR'S MEMO

Educational TV

I just returned from the IEEE con-
vention in New York and have to ad-
mit that with the airline controllers’
sick-in it was something of a long trip.
1 never spent so much time on one
airplane going nowhere in my life.

But if something good were to come
of it all, I would say that the IEEE
and several of the press conferences
were worth it. One of the most
interesting meetings | attended was
sponsored by CBS for their color EVR
(Electronic Video Recording) divi-
sion. The meeting had as guest speak-
ers Mr. Frank Stanton, CBS president,
Mr. E. H. Wavering, President of Mo-

| torola, and Mr. Daryl F. Zanuck,

Chairman of the Board of 20th Cen-
tury-Fox Films. The meeting took
place in the Grand Ballroom of the
Hotel Pierre in N.Y. City in ‘which
were set up several Motorola produc-
tion line monitors, color of course,
and several video tape players.

CBS president Frank Stanton and
Motorola president Elmer H. Waver-
ing were joined by Dary! F. Zanuck
in announcing plans to make 20th
Century-Fox theatrical films available
for conversion to the new EVR sys-
tem of showing on home receivers.
The color EVR system was developed
by CBS, and Motorola obtained the
exclusive license to manufacture the
players in North America. The play-
ers are capable of either black and
white or color with only a simple
hookup to the regular antenna outlet
on rear of the TV set.

Since the premier showing of the
EVR system, plans now call for a
demonstration tour which will in-
clude exhibits at 17 major cities across
the nation. Just think, soon you may
be selling CCTV and video tape re-
corders to your color TV customers so

| they can show their own home color

movies from a popular selection of
the best of 20th Century films.

ELECTRONIC TECHNICIAN/DEALER
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NEW AND NOTEWORTHY

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

SOLID STATE

ONE GUN
BOOSTER

FOR COLOR TV

RESTORES
RED, BLUE
OR GREEN
| BRILLIANCE

COLOR CRT ONE GUN BOOSTER

Boosts only weak gun 700
for proper color balance

Introduced is a solid-state one gun
booster for color TV picture tubes.
The booster extends color gun life by
restoring the brilliance of cither the
red, blue or green gun.

This unit is not the same as a regular
brightener that boosts all three colors
equally, but will boost the one weak
color as needed for a balanced

color picture.

Installation is easy with self-stripping
connectors that are included in the
package. Workman.

FOR MORE
NEW PRODUCTS SEE
PAGES 72 & 84

24

SOLDERING IRON/POWER UNIT

Tips changed 701
without tools

Announced is the Model W-TCP
Temperature Controlled, Low Voltage
Pencil Iron and Power Unit. The unit
represents the most advanced
equipment available for production
line manual soldering and

technical use.

The pencil, weighing 1330z (2'20z
including cord) reportedly packs the
heating capacity of irons weighing

a pound or more. It automatically
adjusts to handle jobs in the 15 to 75w
conventional iron range and an
extended range up to 100w, where
production rate is not excessive.

The unit uses interchangeable,
premium plated tips, each with its
own magnetic temperature sensor for
selected tip idle temperature. A wide
variety of screwdriver, conical and
pyramid tips are available.

The power unit furnishes the soldering
pencil with a source of 24v current
and is equipped with a handy stand
for the pencil. A heavy duty
transformer, rated at 60w, 120v,
50/60Hz is housed within the
phenolic case, which is also provided
with a sponge for tip cleaning. Weller.

PATCH-BOARD 702

More economical than
conventional breadboarding

Introduced is the EU-53A “Stack-n-
Patch” . . . a technique for circuit
design and teaching that is faster,
easier and more economical than
conventional breadboarding.

The board consists of a small desk-top
chassis, a Power Patch Card and a
Component Patch Card. Patching up
a design is fast and simple . . . pick
your choice of power supply and
connect it to the Power Patch Card

. . . stack the Component and Power
Patch Cards in the Chassis . . . and
patch components or hook-up wire
into the Component Card. The Patch-
Board eliminates soldering . . . the
special connectors on the cards make
a tight, electrically stable connection
just by inserting the wire into the
connector. The 177 connectors on

the board are arranged according to
common circuit board practice and
closely simulate the circuit density
and “stray” interaction of today’s
printed circuits.

For IC work and other types of design
that can’t be conveniently built on

the component card, a wide variety of
factory assembled cards to stack

in the chassis is offered. The Model
EU-53A is $37.50. Heath.

ELECTRONIC TECHNIGIAN/DEALER



Now the

Chromacolor revolution

comes to

replacement tubes too!

Now you can install Zenith’s patented Chromacolor
picture tube that outcolors, outbrightens, outcontrasts and outdetails
every other 23" diag. color picture tube.

With a full 2-year warranty!

After years of pioneering research
and development, Zenith has per-
fected a color TV picture tube differ-
ent than any other on the market. So
revolutionary that it outcolors, out-
brightens, outcontrasts and outde-
tails every other 23” diag. color tube.
And it’s a Zenith exclusive—covered
by U.S. Patent No. 3,146,368.

Before Chromacolor, every giant-
screen color picture was made up of
tiny dots on a gray background.

But Zenith made the dots smaller,
surrounded them with jet black and,
for the first time, fully iluminated
every dot. Result: the brightest,
sharpest picture tube in giant-screen
color TV.

The Zenith Chromacolor tube will
readily replace the 23” diag. tube in
almost any TV, whatever brand. And,
unlike most replacement tubes, it's
warranted for two full years.

Magnitied drawing of Magnified drawing of
ordinary color TV screen Zenith Chromacolor
before Chromacolor TV screen

ENITH

®

Order the Zenith Chromacolor pic-
ture tube from your Zenith distributor
for your next installation. And put
your customer in a better light.

At Zenith, the quality goes in before
the name goes on.®

TWO-YEAR WARRANTY

Zenith Radio Corporation warrants
the replacement CHROMACOLOR
picture tube to be free from defects
in material arising from normal us-
age for two years from date of orig-
inal consumer purchase. Warranty
covers replacement or repair of pic-
ture tube, through any authorized
Zenith dealer; transportation, labor
and service charges are the obliga-
tion of the owner.

Simulated TV plcturs

CHIROMACOLOR .

ONLY ZENITH HAS IT

MAY 1970

25



600 BUCKS WORTH OF TV Jreiiotss
SET AND ANTENNA AND HERES A GUY

; WHO NEEDS BELDEN
STILL A OUSY PICTURE ! ANTENNA LEAD-IN

",_ﬂ
,;/—" s ——:.'.-._... -

N

N |

| ( .

L
\

P

p

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.

a f i B

f FOR CONGESTED AREAS...
8290 SHIELDED
PERMOHMN

i SN y%;A AV,
T 1 ] 1

:.‘.-.[hluldh-hlu#
In congested, in-city areas, stray electrical interference and noise are
at their worst. For perfect, all-82 channel reception—color or B/W—

1
22

LDED PERMOMM POR 62 CHANNEL 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
the mast. Or install it underground, in conduits—even in rain gutters.

22 (7 x 30) Brawn .305 .'B:g %z 22:[,67:5;."_!118&":0“5 |
X A
.515 177 3.2 attached.
Copperweld, 2 conductors, orange poiyethylene insulation and web %}g gi Available in counter
between conductors, cellular polyethylene oval insulation, Beldfoil 671 6.6 dispenser.
shield, stranded tinned drain wire, polyethylene jacket. 887 ! 2.7 250", 500' spool
5 J . i :
B
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FOR FRINGE AREAS...

TR 3285 PERMOHA

Antenna cable in uncongested or fringe areas picks up little e
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.

P

22 (7 x 30) .255 50’, 75', 100’ coils
X . have terminals

c \d, 2 ducto 46"8 | ey " » attached.

opperweld, 2 conductors parallel, orange polyethylene insulation and 5 . .

web between conductors, cellutar 'polyo(hyrene oval jacket. gi"sa‘;?nbs':r'" counter

¥] l l l l 250’, 500’ coils and

1000’ spool.

\Y

FOR LOCAL BLACK AND WHITE...
:;2 75 ': I{} I‘I‘l' I‘I N I4}® ‘ T EREGNTYY  CETCOUTE T Y00 R U T RARSUISSTO R TINE B W TR

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

20 (7 x 28) z X 2 50, 75’, 100’ coils

. in counter dispenser.
250', 500°, 1000’
spools.

Bare copperweld; 2 conductors parallel, polyethyiene jacket with inert
gas filled unicellular polyethylene core.

-
—
N

= FOR MATV AND CATV... \
—— 8223 DUOFOIL COAX

DUOFOIL

~
o
-
-
S
N

\%

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’

18
Solid, Bare spools.

D GV 0 W
VRO LOWR——tn

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

See your local Belden distributor for full
details or to order. For a free copy of the E
8°6-8A

. . . for more details circle 106 on Reader Service Card
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This is 30,000
solid state replacement parts.
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So is this.

It used to be if you wanted to satisfy everyone, you
had to stock over 30,000 different solid state replace-
ment parts.

Well, everyone realized that was ridiculous. So
some enterprising people came up with a bunch of
universal replacements.

Then you only had to stock about eleven or twelve
hundred.

That was a lot better, but we still thought it was a
little ridiculous.

So two years ago (when we went into this busi-
ness), we figured out how to replace all 30,000 with
only 60.

Now all you have to do is stock 60 of our diodes,
transistors, integrated circuits, etc., and you can re-
place any of the 30,000 parts now in use. Including

all JEDEC types, manufacturers’ part numbers, and
foreign designs.

That means you invest less money

You don’t tie up valuable space.

You do away with complicated inventory control.

And you operate more efficiently.

To make life even easier, we’ve got a new book
that gives you all the cross references you need to
figure out which part replaces which.

1t’s available from your Sylvania distributor.

1f the whole thing sounds rather incredible, you're
right. But why not give your distributor a call and let
him narrow the incredibility gap.

SYLVANIA

GENERAL TELEPHONE & ELECTRONICS
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RATCHET TYPE GOLD CHIMNEY MOUNT
#8011 Galvanized Strapping 2 x 12’ $4.33
#8013 Stainless Steel 2 x 12’ $5.18

There’s Profit In Gold

1. GOLD RATCHET MOUNT — New gold finish — first available on
the market. New heavy gauge — non-strip ratchet features. Here is
the quality constructed two-bracket chimney mount designed to give
maximum service in high wind, seasonal storms, adverse weather
conditions. 2. GOLD TRIPOD TOWERS — Boxed — contains 6 lag
screws supplied with self-adhesive weather patch, 1% ” tubing.
3. GOLD CHIMNEY MOUNTS — Both Snap-in chimney mounts and
GC-Telco “Y” Mounts are heavier gauge metal with new design.
GC chimney mounts are strengthened at the stress point. Buy with
confidence from the world’s largest basic manufacturer of tele-
vision hardware ... you'll make your job easler, faster, and more
profitable . . . more satisfying to your customer.

GOLD TRI-POD HEAVY DUTY

GC-TELCO GOLD

TOWER ANTENNA GOLD SNAP-IN CHIMNEY “Y”
BASES CHIMNEY MOUNTS MOUNTS
#9146 3 $5.86 #8646 Galvanized #8616 Galvanized
#9145 5’ $9.28 Strapping $3.09 Strapping $3.85
2x12 2x12
#8946 Stainless #9031 Stainless
Steel $4.46 Steel $5.03
T 2x12 2x12
| |
&S&| e ELECTRONICS

N/
MAIN PLANT: ROCKFORD, ILL. U.S.A. Van
A DIVISION OF HYDROMETALS, INC.
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LETTERS
TO THE EDITOR

Reader’s Aid

We need a schematic and instruc-
tion manual for a Sonora electronic
organ, Model 200 400. This company,
Sonora Electronic, Inc., has been out
of business for many years. Any help
will be much appreciated.

NorMaAN L. FITKIN
Norman L. Fitkin Television Sales
and Service
207 Circle
Sebring, Fla.

We have a Citizens Band transceiv-
er made by Polytronics, which was
located at 900 Burlington Ave., Silver
Springs, Md. 20910.

I wrote to them and the mail has
been returned, so I presume they are
no longer in business. We cannot lo-
cate a dealer or distributor that could
furnish me with the schematics and
instructions for the above mentioned
transceiver. It is a Poly-Comm 30 Se-
rial No. 126A21, issue No. . If there
is any way you can help me, 1 would
gladly pay all costs involved.

Your magazine has been very bene-
ficial and we definitely look forward
to its arrival each month.

Lou WEIss
Better Radio & Television Service
957 Morris Park Ave.
Bronx, N.Y.

I am a subscriber of your magazine
in need of some information that I

| am unable to find anywhere. Could

you please tell me where I can obtain

| parts for Webcor models?

1 know that they went out of busi-
ness, and 1 am having difficulty trying
to find parts for them.

JaMEs R. CaHILL
Jim Cahill
Radio, Television & Electronic

Servicing

Wilmot Flat, N.H. 03287

As a subscriber of ELECTRONIC
TECHNICIAN/ DEALER, for 1 believe
20 years, I have yet to see very much
covering the subject of marine radio
equipment in the 2 to 4 MHz band,
or much if anything on mobile radio
equipment in the 150 to 174 MHz
band. I presume it is mostly because
there is a much greater demand for
the entertainment type of electronic
gear. However, there must be many
other technicians interested in com-

ELECTRONIC TECHNICIAN/DEALER



Do you judge capacitors
on the same basis
Bill Dickerson does?

Then you'll use
Sprague Twist-Lok Capacitors when
you need twist-prong electrolytics.

To be successful, ¢ TV service dealer has to

be fussy about a It of things. No one knows it better than
Bill Dickerson of Central Radio and Television,

Santa Barbara, California. He’s building on his

17 years’ servicing experience every day in a spot

where being fussy counts a lot.

Central Radio is 14 people strong and

has 4 service trucks on the go. It's easy to see

why Bill prefers Sprague Twist-Lok Capacitors.

They can be used as exact replacements to avoid call-backs.
It pays to be fussy.

Ask your Sprague distributor for a copy of Sprague's

Electrolytic Capacitor Replacement Manual K-109 or write to:
Sprague Products Company, 65 Marshall St., North Adams, Mass. 01247

P.S. You con increase your business 7V2% by participating
in EIA’s “"What else needs fixing?'’ program. Ask your THE MARK OF RELIABILITY
distributor or write to us for details.

63-9116

. . . for more details circle 140 on Reader Service Card

MAY 1970

31



ON ALL MAKES

OF TV TUNERS

(WE SHIP €.0.D.)
YOU PAY SHIPPING

GEM CITY TUNER
REPAIR SERVICE

Box 6D Dabel Station
2631 Mardon Drive

Dayton, Ohio 45420

. . for more details circle 116 on Reader Service Card
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LETTERS
TO THE EDITOR

munications equipment topics also.

My real reason for writing you is
that 1 am looking for a recommended
list of test equipment most needed to
adequately equip my shop for the in-
stallation and servicing of communi-
cations equipment, such as the above
mentioned. Would you be so kind as
to tell me what you and your staff
might recommend, and furnish me
with a listing of manufacturers that
I might contact for their catalogs and
price information. Of course, if you
can help me in any other way I would
certainly appreciate it.

Radio and TV servicing has been
my trade for the last 20 years, but I
feel that I must slow down a little so
I am giving up all the TV and radio
business, only keeping my marine
radio work. In so doing | am invited
to service all the local mobile radio
equipment on the Island of Nantucket
and to do so will naturally require me
to invest in, I presume, considerably
more test gear than what I have had
heretotore.

FRrEDERICK W. CoOK
Cook's Electronics
Box 831
Nantucket, Mass. 02554

We have a dc voltmeter, Model
20A, manufactured by F. L. Mosley
Co. of Pasadena, Calif. This volt-
meter was made for the Navy.

We would like to know if any of
your readers has any information, dia-
grams or an address for the Mosley
Co.

CHARLES F. MEYER
Electronics Instructor
Twin Falls Senior High School
Twin Falls, Idaho 83301

Please send me the address of Rus-
sell Industries. They manufacture
shielding. If you do not have this ad-
dress, then can you tell me where I
can get it?

PauL CapiToL
Capitol Radio Service
637 West 21 St.
Erie, Pa. 16502

I am in need of information on a
Grundig record player and hope you
or a reader can help me. A letter to
Grundig in New York resulted in the
information that they did not import
that model. It is a Grundig Model
Mandello-b No. 5263 HE.

What I need is a cross reference to
one of the tubes, an EAF-80! and a
cross reference on the cartridge or
needle. The cartridge number is AG
3306 AHDT or AG 3310 AHDT.

Any help would be appreciated.

DonaLp C. TREECE
Don’s Electronic Service
Route No. 3
Kahoka, Mo. 63445

Selling Business

I have an excellent going business
here in South Georgia. The people are
friendly and the climate is very good,
but the time has come for me to step
down, due to age:

It would be an excellent opportunity
for one or two younger men to take
over a fully equipped and going busi-
ness of 21 years. If you can pass this
along to your readers, I will furnish
all particulars.

I have enjoyed your publication for
years, in fact we are paid up for the
next three. I hope to at least be able
to keep up with the trade for some
time to come.

WiLLIAM H. REYNOLDS, SR.
Emerson Park TV & Electrical
Appliance Service Co.
RFD No. 3, Box 217
Waycross, Georgia

Comments on Articles

I would like to say how much I
enjoy reading your magazine. It is
probably one of the finest technical
publications available.

I am employed as a communica-
tions technician with the Ontario Hy-
dro Power Commission. While T do
not become involved in TV servicing,
we are involved in FM, AM, SSB,
microwave and multiplex systems
(not to be confused with transmitted
radio multiplex).

One feature which 1 think your
readers might find enjoyable would be
a series of articles on the carly history
of electronics. I think it would make
a fine series.

I am interested in obtaining a com-
plete set of your “Semiconductors
From A to Z” series. Would this be
available in book or pamphlet form?
Unfortunately, I started to get your
magazine about halfway through the
series.

EbpIE LEHMAN

The “Semiconductors From A 1o
Z” series was printed in book form
by Tab Books and the hook is now in
its second printing. The book has
been listed in many of their advertise-
ments in ELECTRONIC TECHNICIAN/
DEALER, as well as being listed in La-
fayette Electronic Corp.’s 1970 cata-
log. Ed.

ELECTRONIC TECHNICIAN/DEALER



When

RCA engineers
put their minds
to antennas,
outstanding things
happen:




Permacolor is not just

an improved antenna,
it's a completely new
antenna. New in looks.
New in design. Very easy
to set up and install.

And Permacolor is
manufactured exclusively
by RCA. Here are a few
of its many unique
features:

Permanent
Connections.

Any antenna is as
permanent as its
electrical connections.
Particularly between the
elements and the feed
line. If a connection fails,
ghosts,
streaks,
“noise,”
even total
reception
failure may
occur.

On a Permacolor an
aluminum strap solidly
connects every active
element to the feed line.
Connection failure is
virtually eliminated.

Tuned Circuits.

Permacolor elements
are integral parts of

tuned circuits and many

perform more than one
function. Circuits stay
“perma-tuned” because

RCA Permacolor

Revolutionary
Insulators.
Permacolor insulators
are polypropylene, a
tough, flexible, water-
proof plastic with
superior electrical
properties. Their unique
design includes many
ribs and barriers to make
leakage paths longer.

On a Permacolor,
elements do not pivot.

elements are permanently Instead, the elements are

connected.
Feed
lines are -
unbroken &
aluminum <[
strips
perfectly
balanced for
optimum
impedance match and
minimum ghost pick-up.

assembled

right into the
insulators. Each
insulator, gripping
5% inches of
element, pivots
as a unit. When
the Permacolor
unfolds, insulators snap
in place and permanently
lock to form arigid truss.
There’s no point of high

stress along the entire
assembly.

Superior
Combinations.

UHF and VHF get bigger
boosts on Permacolor
combinations. On the
corner reflector, the
angle is increased to
110° for optimum
efficiency. And for the
first time, a bow tie is
included. This best

type of UHF dipole is
integrated into a single
downlead, made possible
by a newly designed
three-tuned-circuit
coupling/isolating
network.



Permacolor
combinations are
uncompromising all-
channel antennas.

Square Boom.

A square boom supports
the Permacolor.

And itisn’t a feed line—
it's at ground potential.
Detuning effects that
often occur when a
grounded mast is
coupled to a signal
carrying boom are
eliminated.

The mast clamp is heavy
plated steel and locks

around the boom without
rivets. A double set of
serrated teeth take a
vise-like bite on the mast
to prevent slipping

or twisting.

Goes Up Easier.
A Permacolor goes
up in one piece. On the
roof. Not on the ground.

rotator, thus minimizing
stress on the rotator as
well as the mast.

Tough Finish.
Permacolor has a

tough blue and gold vinyl
finish on all aluminum
parts—even the hidden
areas. It’s similar to the
long-lasting coating on

There's no bag o aluminum

of parts. There's g~ b5 siding

nothing to take — for homes.
gpart. Ap _ There's not
installer’s job another antenna
has like the new,
never been = - trim, clean RCA
easier or faster. Permacolor.

And installation is just as
easy on larger models.

A double boom gives
added strength, yet takes
up only 10 inches on

the mast. This allows
Permacolor to be

placed closer to a

See the complete line of
Permacolor antennas
today. Your RCA Parts
and Accessories
Distributor has them now.

Parts and Accessories
Deptford, N.J.

.. . for more details circle 133 on Reader Service Card



TECHNICAL DIGEST

The material used in this section is selected from information

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

MAGNAVOX

Record Changers Model
W624-WB00—Intermediate Gear Alignment

Reports from the field indicate that the intermediate gear
(Part No. 76130310), which is part of the immediate gear
and striker assembly Part No. 76130389 is being replaced
unnecessarily in attempts to correct changer cycling prob-
lems. The gear is assumed to be at fault because of the two
shaved teeth adjacent to the end of the striker level which
are a-part of the normal design. Some confusion results
from the early design of this gear that had only one tooth
shaved. The additional shaved tooth was incorporated later
to prevent a condition of continuous cycling.

The general cause of improper cycling has been found
to be a mis-aligned intermediate gear center post. Two
symptoms can result if the post, which is part of the inter-
mediate gear lever assembly, is incorrectly aligned. If the
post is bent away from the turntable gear, the intermediate
gear and turntable gear can lose mesh at the shaved inter-
mediate gear teeth. This will cause failure to complete the
change cycle and is generally accompanied by a chattering
sound as the turntable gear slips against the shaved teeth
of the intermediate gear.

The second symptom is caused if the post is bent away
from the axis of the main cam gear. This condition can
cause the intermediate gear to “climb” the main cam gear
and lose mesh with the main cam gear. When the out of
cycle condition exist, the intermediate gear is not allowed to
retract when the main cam gear reaches the neutral posi-
tion. Symptoms may include failure to reject and chattering.

Either of these symptoms may be corrected by removing
the intermediate gear and re-forming the intermediate gear
center post so it is perpendicular to the changer baseplate.
After this adjustment has been made, replace the interme-
diate gear and run the changer through cycle several times
to be certain there is positive mesh between the interme-
diate and turntable gears, particularly at the point where
the teeth are shaved. Also check to be certain the teeth of
the intermediate gear have some clearance from the lower
lip of the main cam gear. In the neutral position there
should also be approximately 1/32in. clearance between
the intermediate gear and the turntable gear.

MOTOROLA

TV Chassis TS-599—Circuit Descriptions
Power Supply

A single-winding auto transformer provides the voltages
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to operate this receiver. The winding is center-tapped to
chassis ground and taps on each side of center provide 6.3v
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necessary for the cathode ray tube employed on this new
chassis.

Full-wave recitation and filtering provides a 70vdc out-
put from the filter to the vertical circuit. The 70v line is
further filtered through two separate RC filters and pro-
vides 60v to the horizontal output and 30v for the re-
maining circuits.

Horizontal Sweep Circuit

The horizontal sweep circuit of the TS599 chassis is
similar to several other Motorola transistorized horizontal
output circuits. However, several modifications and addi-
tions are incorporated.
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TV6 ({T5-599) Horiz €O

The positive going pulses generated during retrace are
applied to two diodes, D1 and D2. Filter capacitors Cl and
C2 provide the 170 and 400vdc outputs. The 170 line is
used for the video amplifier and the 400v line supplies both
the focus and spot killer circuits.

The horizontal coils of the yoke are tapped on the trans-
former primary, but dc decoupled by a capacitor so they
are at ground dc. High voltage for the CRT is provided
through a solid-state HV rectifier.

Spot Killer Circuit

The purpose of the spot killer is to eliminate the linger-
ing spot on the CRT when the set is turned off.

With the receiver on, the diagram illustrates the spot
+170

BRIGHTNE S5 T CRT

R4

(] (a1)

56K — H

NEN

MM
22k

Sg
R2 RIS

1K (£ 1 MEG

1l 1.4

BOOST

killer transistor Q1 is essentially a switch. The collector
voltage of Q1 is derived from the boost voltage and in the
base circuit, R1 and R2 form a voltage divider from a
—+70vdc supply and serve to bias QI into saturation. The

ELECTRONIC TECHNICIAN/DEALER
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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

only the V7 gives you both

|
e The only complete one unit color vectorscope/color-bar gen-
erator available anywhere! ‘
e Completely portable for servicing color TV in the home . . .
need to bring set to the shop! ‘
e 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! |
e 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 19950

Simplified with Vectorscope” Net
Remember . . . V7 —the complete one

=

38

One Year
Warranty

no

e 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-5

LECTROTECH, INC.

4529 North Kedzie Ave., Chicago, lIl. 60625 I

. for more details circle 128 on Reader Service Card

TECHNICAL DIGEST

QI collector impedance is a very low value (essentially a
short) as represented by the switch. R4, RS and QI now
act as a voltage divider and apply the correct grid bias
to the CRT.

When the receiver is turned off, the voltage applied to
the QI transistor base circuit decays faster than the boost
voltage. As a result, Q1 is no longer forward biased and is
essentially an open circuit. The “switch” is now open and
there is no longer a voltage divider.

The boost voltage is applied through RS, to the control
grid of the CRT. Control grid, G1 is now highly positive,
at the same time the cathode voltage is near ground po-
tential. As a result, the CRT conducts heavily and dis-
charges any remaining charge at the anode and the spot
is “killed.”

Video Expander Diode

The video expander diode allows greater contrast on the
picture tube. This is achieved by eliminating the sync
pulses of the incoming composite video signal from the

SYNC TIf SUPPRESSED

i

linear conduction range of the transistor.

The diode is in series with the contrast control and an
RC circuit in the emitter return. The diode acts to bias
the transistor just at the point of conduction for the ped-
estal level ofthe incoming signal, with the negative-going
sync pulses below conduction. Sync pulses are 20 percent
of the composite signal, which means that without this
diode only 80 percent of the input swing can be for “black
and white” information.

RCA VICTOR
Stereo VLT/VMT Series—Center Lid Opening

Instruments using the center lift lids may be received
with the lids jammed in the closed position. In most cases,
this is caused by either a small amount of “Spray Lacquer
binding the hinges or the foam block placed between the
lid and latch (for shipment) has been inserted wrong. In
either case, follow the procedure outlined below.

Cabinet Rear

(1) Turn the adjustment screws (hinges) clockwise as
far as possible (maximum tension). (2) Press down firmly
on the lid to release the latch. (3) Open and close the lid
several times to free the hinges. Then remove the foam
block and clean any bits of foam out of the latch. (4) Read-
just spring tension so that lid lifts 6 to 8in. when unlatched.

ELECTRONIC TECHNICIAN/DEALER



POWERFU

One $100 Winegard Color-Wedge equals the
performance of twelve ten-element yagis!

Sound impossible?

Then try one for yourself and see what a
powerful performer the Winegard Color-
Wedge is. Also available in the popular
82-channel version with comparable

performance on VHF-UHF-FM | . Model CW-2000
(CW-1000, $100.00 list). o VHF-FM

$100.00 list

' i i g
| example A: example B: '

| CHECK DB GAIN CHECK DIRECTIVITY
r T - = T -

Channel CW-2000 10-Elem. Yagi T |
lr - | — 3 / } \ '
' 2 7.2 7.8 \ /
| ! | , ,

9 \ \
4 , 7.2 76 \/ Z
| & | p.3 ; 03
' 6 | 7.4 . 8.0

I
Channel 2 | CW-2000 ‘lChanneM CW-2000 'ChanneIG CW-200C |

7 ' 12.2 10.8 T ' 7
= 1}
10 11.4 11.0 ( } ' \ }
13 12.0 115 N 4 . : |
! h/ AV

0
Channel 7 | CW-2000

Channel 10 | CW-2C00 l Channel 13 CW-2OODJ

p— S

Winegard ........ example C:

|
® ANTENNA SYSTEMS CHECK FRONT-TO-BACK RATIO ]
WINEGARD COMPANY - 3019-13 KIRKWOOD STREET _CW-2000 [ CH.2 [ CH.4 [ CH.6 | CH.7 [ CH. 10 ‘CH- 13
BURLINGTON, IOWA 52601 t DB [ 22 26 | 17 | 20 [ 3 30
SEE YOUR WINEGARD DISTRIBUTOR AND WRITE FOR FACT-FINDER #284

for more details circie 143 on Reader Service Card
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Bes COLORFAX

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

MAGNAVOX
Focus Transformer Part No. 360957-6—Terminal ldentification
4 There is apparently some confusion
3 in the field concerning the identifica-
tion of terminals on this transformer
when it is used as a replacement for
3 the 360957-5. There is a blue dot lo-

cated between terminals 3 and 4, how-
ever, this dot is not always clearly vis-
1 ible. The best way to identify these
terminals is to view the transformer from the rear as illus-
trated and count the terminals clockwise from one to four.

Color TV Chassis T935—Horizontal Retrace Blanking

Early production models of the 1T5007, which uses the
T935 chassis, could exhibit a horizontal retrace blanking
line on the left video of the screen. This line shifts in the
opposite direction of the video information when the hori-
zontal hold control is adjusted.

The problem can be corrected by adding a series net-
work consisting of a 15K,"2w resistor and a 1000pf, 500v
capacitor between J13 (G of the CRT) and the junction
of R406/C403. This circuit has been incorporated in later
production.

Color TV Chassis T940—Increasing Range of ACC

A recent production change has been made in the T940
chassis changing RA26 on the ATC board from 10K to 47K

CHANGE TO 47K
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in value. This change provides an increase in the range of
the Automatic Chroma Control circuit to compensate for
wider variations in chroma level in the transmitted signal.

Color TV Chassis 1924/T939—Purity Shift

Some of these chassis have evidenced a tendency to shift
purity when the instrument is turned on within a five min-
ute period after having been turned off. The purity shift is
not evident, however, if the set has been turned off for a
period of time longer than five minutes. This problem can
be eliminated by adding a 68K resistor across C302, in the
power supply. This change has been made in later produc-
tion of the T939 chassis.
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Remote Control Model 1C6313—Remote Sensitivity Control

If you should encounter a Model 1C6313, using the
T939-06 chassis, on which the remote sensitivity control
seems to have no effect, check the wiring of the control. If
there is no connection to the center tap of the remote sensi-
tivity control, connect a jumper wire between the center tap
and the end terminal having the red wire connected to it.

RCA VICTOR
Color Remote Control TV “G" Series—Pilot Lamp Lead Dress

The remote color television receivers referenced to this
bulletin use a twin-lead for power to the pilot lamp. In
some instances (specifically after normal service operations
and during reinstallation of the tuner mounting asscmbly),
the “high” side of the lamp power lead could be accidental-
ly “pinched” between the TM A bracket and chassis “short-
ing” thé lamp to chassis. The following corrective steps are
to be performed when the referenced receivers are serviced:
(1) Make a visual check of the pilot lamp supply lines
(twin lead) to find out if lead has been “pinched” or
“shorted” by TMA bracket. (2) If lead has been pinched
or shorted, remove TMA and place a “spaghetti” sleeve
over the pilot lamp leads. (3) Check physical location of

TMA SIDE VIEW

UHF ﬂ
TUNER O n

MOTORS

pilot lamp series resistor R95 (18() '2w). This resistor,
shown in illustration, may be located in close proximity
to the color remote motor. Take corrective action necessary
(relocate terminal board leads, and/or “body” of resistor)

continued on page 70
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WAV MRS TR vOM  mam e

HEATH COMPANY, Dept. 24-5
Benton Harbor, Michigan 43022

Stack
These Up

your best buys in meters
come from Heath

For over 20 years, Heath has been the first choice in me-
ters for tens of thousands of service technicians, schools
and home labs. There's a reason for this continued pop-
ularity — Heath meters are designed to have that balance
of versatility, needed features and low cost that make
them your best buy. For the price of just a couple of meters
from others, you can buy every meter Heath makes. We
believe that you should still be able to get a stack of meters
without spending a pile of money. When you need a meter,
look to Heath. For performance, versatility and top dollar
value, the others just don't stack up.

$21.95* Buys A Portable Solid-State Volt-Ohm-Meter.
Four ranges on AC & DC volts measure 1-1000 volts full
scale. Four resistance ranges measure 0.1 ohm to 1000
megohms. Features convenient battery operation ... zero
& ohms adj. controls ... DC polarity reversing switch . . .
spare jack for HV & RF probes ... rugged polypropylene
carrying case. IM-17, 4 Ibs.

@ $31.95* Buys A Portable Volt-Ohm Milliammeter.
Measures AC & DC volts 1.5-5000 full scale. DC current
from 150 uA to 15A. Resistance midscale from 15-150;000
ohms. Large 4%” 50 uA movement meter for extra ac-
curacy. MM-1, 5 Ibs.

(3) $29.95* Buys An Accurate VTVM. 7 AC & DC ranges
measure RMS volts from 1.5-15000 full scale ... AC P-P
from 4.0-4000 ... 7 resistance ranges from 0.1 ohms to
1000 megohms. 25 Hz — 1 MHz response. Single probe
makes all measurements. IM.18, 5 Ibs. Assembled IMW-18,
S5lbs. ... $49.95*

@ $41.95" Buys A Laboratory AC VTVM. Especially use-
ful for low-level AC & audio work. Ten RMS ranges from
0.01--300 V full scale . . . measuras dB from —52 to 4-58.
+ 1 dB response from 10 Hz—500 kHz. 10 megs. input im-
pedance. IM-38, 4 Ibs. Assembled IMW-38, 5 Ibs...$49.95*

$39.95* Buys A Big Service Bench VIVM. Has the
same high performance as the IM-18 above, plus added

features to make it more usefui for service work . . . sepa-
rate 1.5 & 5 VAC scales ... calibration controls that are
adjustabie from the front panel . . - versatile gimbal mount-

ing ... large 7" meter. IM-28, 7 ibs. Assembled IMW-28,
7 lbs. ... $59.95*

@ $46.95* Buys A Big Solid-State Volt-Ohm Meter. Bat-
tery-powered portability plus built<in AC supply. 8 AC & DC
ranges 0.5-1500 full scale . . . 7 resistance ranges (10 ohm
center scale) x1-x1 meg. High input impedance & 6” meter
for greater accuracy. iM-16, 10 Ibs. Assembled IMW-16,
11 Ibs. ... $69.95*

$85.00* Buys A Deluxe Solid-State Volt-Ohm Milliam-
meter. 9 AC & DC ranges from 150 mV-1500 V full scale

. 7 resistance ranges measure from 1 ohm to 1000
megohms ... 11 current ranges from 15 uA-1.5 A full
scale. 100 kHz response ... high input impedance . ..
large 6" meter with zero center. IM-25, 10 Ibs. Assembled
IMW-25, 10 Ibs. ... $120.00*

a Schlumberger company

+ . . for more detaiis circle 120 on Reader Service Card

Against The Others

i

O Enclosed is $_ , plus shipping. l
Please send model (s) S —_ I

[0 Please send FREE Heathkit Catalog. (O Please send Credit Application. |
Name_ = — I
Address____ — I
Chy B i S o S Sote Zip |
*Mail order prices; F.0.8. factory. Prices & specifications subject to change without notice. TE-221R |
———— — S — T S S S S S S — — - — — S T ————— — ——— —



clear through Ford’s Econoline

Small wonder it outsells all other vans

Twin-I-Beam ride. The independ-
ent front suspension made famous
by Ford pickups: Twin-i-Beam.
Two l-beam axles for strength...
big coil springs for easy ride.
Twin-1-Beam gives you greater
stability, less wind wander, and
a better ride. Only Ford has it.

42

“Walk-thru"” to rear. Because the en-
gine is forward out of the way, the
driver can step from his seat into the
load area and exit through side or
rear doors. The loadspace is not only
bigger than in older vans, it's easier to
reach. See all the better ideas in the
best selling van at your Ford dealer’s.

Outside service center. Just raise
the hood, and all these service
points are at hand: oil, water,
battery, windshield-washer water,
wiper motor, brake master cylin-
der, voltage regulator. Ford's
better idea vans make every-
thing you do easier to do.

Greater payload than ever before.
Now Ford vans can take on loads
that vans never before were de-
signed to take. Choose from three
Econoline series and two body
lengths. Power choices include
two economical Sixes and a top-
performance 302-cu. in. V-8.

FORD ECONOLINE VANS <=

.. . for more details circle 114 on Reader Service Cara
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We’ve finally

succeeded in dividing the country.

Nothing military. Simply a 5-way
split, so that we can offer you a
Panasonic Replacement Part Depot
close enough to call home.

Our intention is not to sell you parts

to put in other manufacturer’s products.

(Although you may wind up oing
just that!) All we want to do is to pro-
vide you with genuine Panasonic parts
when they are needed.

Last year alone, several million
people bought our TV’s, radios, phono-
graphs, tape recorders, etc. And while
we don’t manufacture our products
with planned obsolescence in mind,

LOS ANGELES

2121 Yates Avenue

City of Commerce, Calif. 30022
(213) 723-6271

TWX 910-580-1960

DALLAS

4202 Harry Hines Bivd.
Dallas, Texas 75219

(214) 521.4582

TWX 910.861-4539
(Includes Memphis, Tenn.)

certain parts will wear out. No amount
of quality control can put an end to
that. So when a customer with a
Panasonie product comes in and you
determine that it requires a part which
is not in your inventory, don’t turn him
away. Order a genuine Panasonic part.

A part which is more than just a
replacement. Because each and every
Panasonic component is made by
Panasonic, engineered by our scientists
and technicians to provide maximum
efficiency and reliaﬁilit - Quality Con-
trol is not just another factor in our
manufacturing process; it is our manu-
facturing process.

CHICAGO

371 N. 3rd Avenue

Des Plaines, 1llinois 60016
(312) 299-8886

TWX 910-233-2641

Take tubes and transistors, for in-
stance. For TV. For radio. You name it.
Nobody in the world makes a better
tube or transistor than Panasonic.
That’s a fact. And we know that nobody
can fool yau about component quality.

One last thing. When you replace
Panasonic with Panasonic, you won't
have to concern yourself with call
backs. We make it right the first time.

So the next time you don’t find what
you're looking for on the shelf, order
it from the Panasonic Parts Depot
serving you. Panasonic parts for
Panasonic products. It makes sense.

NEW YORK

10-16 44th Drive

Long Island City, N.Y. 11101

(212) 973-8966

TWX 710-582-2555

(Includes Akron and Cleveland, Ohio)

ATLANTA
2 Meca Way

(404) 448-2456

Duluth, Georgia 30136

TWX 810-766-4514

® Matsushita Electric Corporation of America
PANAS 0 N Ic National Headquarters, Service and Parts Division
o . 10-16 44th Drive, Long Island City, N.Y. 11101
just slightly ahead of our time.
. . for more details clrcle 131 on Reader Service Card
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Are you going

to sit on the sidelines

all your life?

Don'’t get the idea it’s safer sitting on
the bench than joining in the battle.

The battle your community is
fighting right now isn’t going to stay
in the playing field. The battle against
crime, against drugs, against despair,
against deprivation. That battle is
going to spill all over the sidelines
and into the stands.

It already has, in many places. And
it can do it again. Here. Unless you
get up off your big fat complacency
and into the fight. Unless you give a
hand to those who are working to

solve the problems—the volunteers of
the United Way agencies.

They know the problems. They
have a lot of the answers. But they
need you. Your strength. Your enthu-
siasm. Your know-how. Pick an
agency that interests you. Call up
and make a date to see how it works.

Who knows? You could find the
battle more satisfying than the side-
lines. And in the long run, you may
find it a lot less risky.

This year, give more than money.
Give you.

Space contributed as a public service by this magazine.
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@ TEKLAB REPORT

Receiver service by panel substitution has
simplified troubleshooting—but in-depth servicing

requires circuit knowledge

Introducing Motorola's
Quasar Il Color TV

B Expanding the “works in a draw-
er” concept Motorola introduced the
Quasar II, employing the TS-934
color chassis. The plug-in panel ar-
rangement used in this chassis is
similar to the TS-915/919 chassis
which is the top of the line chassis.

The TS-934 hybrid chassis em-
ploys six mini-circuits that plug-in
and are all solid-state with the ex-
ception of four tubes.

Tubes are employed in the verti-
cal oscillator and vertical output,
horizontal driver, horizontal output
and damper circuits.

We found a number of important
features employed on this chassis
which include: Automatic Fine Tun-
ing (AFT), transformer powered,
solid-state HV rectifier, automatic
degausser, integrated circuits used in

the sound and color demodulators,
regulated low voltage supply, auto-
matic color control and double gated
automatic control.

Viewing the set from the front we
found the customer controls conve-
niently located on the front panel
with the exception of the horizontal
hold contrel which is located on the
chassis but should seldom need ad-
justing, and the TINT control which
is employed on the TS915/915
chassis is eliminated.

The chassis can be pulled forward
for servicing, by removing one Y4 in.
hex head screw near the ac interlock
and releasing the chassis lock. This
can be done without removing the
back cover.

After we pulled the chassis for-
ward a number of features were re-

Motorolfa’s Quasar Il, Model WT678FW, employing the 75934 Coler Chassis.
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Bright
Red

Tone
Master
Bright

Contrast
G2
Blue

Vert.
G2
Green

A flip-down panel conceals the hollow shaft dual purpose controls, The two-color controls are the
slide throttle type for the adjustment of the color and hue.

vealed of interest to the service tech-
nician. The convergence panel is up
front, the tuner is placed in the open
for easy cover removal if cleaning
is needed, and by removing three
screws the control panel swings open
on a hinge for component and con-
trol replacement if needed. The tun-
er has provisions for 300 or 75
input.

The panels are conveniently lo-
cated and all the panels can be re-
moved with the chassis pulled for-
ward and the components can be
changed without removing the chas-
sis from the cabinet.

If it should become necessary to
remove the chassis, all wires have
Molex connectors and by releasing a
chassis lock the chassis can be re-
moved from the slide rail mounting.

Viewing the set from the rear we
found the low voltage transformer
and horizontal output circuits
mounted on a separate chassis in the
center rear portion of the cabinet.

Many of the service controls that
are adjusted during the set-up pro-
cedure are factory pre-set and nor-
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mally require no adjusting. The con-
trols in the HV circuits are cement-
ed and require no adjustments, but
if component replacement is neces-
sary make sure you use exact re-
placement close tolerance patts.

Troubleshooting by panel replace-
ment in home chassis servicing can
be done if you carry a complete set
of replacement panels.

The suggested exchange list price
of the panels range in price from
$6.50 to $18.00 apiece.

If you should decide to repair the
panel circuits, you should have an
idea how the circuits function. We
will review the new circuits.

This month’s TEKFAX schemat-
ic No. 1296 has complete coverage
of the circuits used in this chassis.

POWER SUPPLY

The power supply shown in Fig. |
employs voltage regulation on the
20v line supplying most of the tran-
sistorized circuits. The dc regulator
panel providing this voltage oper-
ates from the 27vac winding on the
transformer. This output is adjust-

able and uses a Zener reference and
amplifier. A current limiter prevents
the current from exceeding a pre-
determined maximum.

THE DC PATH

DC coupling is employed from
the second detector through the
“IC” all the way to the CRT. For-
ward bias for the first video ampli-
fier is established by R1 and R2.
The second video amplifier also con-
ducts as a result of voltage applied
to the base from the emitter of the
first video amplifier.

It is important that the correct dc
be applied to the “IC” as this is the
bias voltage for the first stages in the
“IC.” The resistors R3, R4, RS and
R6 determine the voltage across the
contrast control, the control being a
part of this voltage divider.

Because these stages are direct
coupled, a defect in the video ampli-
fiers can cause a change in bright-
ness, as well as a detrimental effect
on video. An open video amplifier
transistor, for example, will cause
excessive brightness, whereas a
shorted stage will reduce brightness.

ACC AMPLIFIER AND COLOR
KILLER

The ACC amplifier, shown in sim-
plified schematic Fig. 2, is the first
stage of a solid-state switch and in
the absence of a color signal neither
stage conducts. When a color signal
is being received, 3.58MHz CW sig-
nal from the crystal output amplifier
is present at the ACC rectifier (in
the amplifier base circuit). The re-
sulting positive voltage turns on the
ACC amplifier and the collector
voltage drops. Direct coupled to the
preceding stage, this negative going
voltage turns on the killer transistor
(PNP) and the collector voltage be-
comes positive. To improve the ac-
tion of this circuit, it is made regen-
erative by a resistor from the col-
lector of the killer and is returned to
ground through the color intensity
control. Positive voltage developed
at the collector biases on the 2nd
color IF amplifier and the gain in
the 2nd color IF is determined by
setting of the INTENSITY control.

Bias for the first color IF is set up
by voltage dividers to provide maxi-
mum gain, but is automatically re-
duced depending on color sync am-
plitude. The dc voltage on the col-
lector of the ACC amplifier is pro-
portional to the amplitude of the
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Fig. 1—A schematic of the low voltage power supply with voltage regulation on the 20v line which supplies most

of the transistorized circuits.

09 o1t
ASU P2S
ACC AMP COLOR KILLER
R48 2.2M

02
M484]

R44 47k

R37 10K

Fig. 2—The ACC Amplifier and Color Killer circuits.

3.58 CW signal applied to the ACC
rectifier. As this amplitude increas-
es, the collector voltage on ACC
amplifier decreases, forward biascs
the ACC delay diode and reduces
the gain of the first color IF.

CRYSTAL DRIVER, AMPLIFIER
AND 3.58MHz OSCILLATOR

The crystal driver stage receives
the 3.58MHz color sync signal from
the gated color sync amplifier. This

MAY 1970

R0 5K

23D COLOR IF

NUT N
PANEL, |

R67 7K

is an emitter follower stage and
drives the crystal to supply a CW
signal. The 4.7pf capacitor is ap-
proximately equal to the crystal ca-
pacity to cancel noise which could
otherwise be coupled through the
crystal capacity.

The Q is reduced to increase band
width by placing a 390Q resistor in
series with the crystal.

The burst of color sync and the
resulting output from the ringing

crystal, is applied to the crystal out-
put amplifier. This stage is degenei-
ative (and dc stabilized) by the
100K resistor from collector to base.

The oscillator is a modified Col-
pitts, free running at about 3.58-
MHz. It is locked in frequency and
phase with the transmitted color
sync when a color signal is received.
A very small capacity is used to
couple the 3.58MHz signal to con-
trol the oscillator. Output of the os-
cillator is taken from the emitter
through a low impedance-isolation
network to the phase splitter. Some
phase correction is introduced by
the 5.6uh choke.

The crystal output amplifier also
supplies a 3.58 CW signal to the
ACC rectifier to develop a positive
dc voltage to turn on the ACC am-
plifier. The only adjustment in these
stages is the 3.58MHz oscillator coil.

Next month we will review the
Red, Blue and Green Video Output
stages, the IC Color Demodulator,
Horizontal Oscillator Driver and
Output stages and the Audio IC Cir-
cuit employed in this new chassis.
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High-Powered Tuner Amplifiers

by HOMER L. DAvIDSON

Some fairly simple servicing techniques can be
developed by technicians that understand how these
solid-state amplifiers function

B Some of the amplifiers found in
solid-state AM-FM tuners are rated
as high as 50 to 500w. These deluxe
stereo models may incorporate up to
50 transistors and 25 diodes, and
their frequency response usually
ranges from 25Hz to 22kHz.

Most stereo combinations use
from 6 to 12 speakers, including
horns and additional speaker jacks.
These speakers may be in a combi-
nation cabinet or in separate shelf
and console floor models.

The solid-state circuits are quite
common throughout all AM-FM
tuners. Some models do have addi-
tional features within the tuner cir-
cuitry. This service article, however,
deals primarily with the audio por-
tion of these units.

CIRCUIT ISOLATION

Before attempting to signal trace
the defective stage of the audio am-
plifier, try to isolate the trouble to
a given section. Should the tuner
section be functioning properly, then
the trouble must lie in the audio por-
tion. See if the stereo phonograph
plays through both audio channels.
Also, see if the FM stereo multiplex

section is functioning normally. For
instance, if the stereo multiplex sec-
tion is functioning and one channel
is dead on phono position, suspect a
defective phonograph cartridge. If
the phonograph section is normal,
but FM stereo music comes from
only one set of speakers, suspect a
defective multiplex section. Always
try to isolate the trouble to a cer-
tain section of the AM-FM chassis
(a block diagram of one such chas-
sis is shown in Fig. 1).

Select the proper circuit diagram,
isolate and locate the troubled sec-
tion upon the diagram and chassis—
most tuner-amplifier sections are
stacked and these units must be sep-
arated if the audio portion is to be
properly serviced. Always take a top
and bottom layout view of the iso-
lated section (Fig. 2), making sure
you have the correct section before
attempting to locate the defective
component.

SIGNAL TRACING

A defective stage in the audio sec-
tion can be located with either signal
tracing methods or voltage measure-
ments. An audio-signal generator

Fig. 1—Block diagram of a typical solid-state stereo amplifier.
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(possibly of pencil-type design)
should be used in locating weak- or
low-signal conditions. Start with the
volume control and go from collect-
or to base of each audio stage. In
high-grain pre-amplifier and driver
stages, simply touch the pencil probe
to the metal cover of each transistor
and notice the gain of each audio
transistor.

If the pre-amplifier (Fig. 3) and
driver (Fig. 4) stages are not per-
forming, start at the audio output
transistors and work towards the
volume control. Dead channels are
easy to locate, while intermittent and
low-signal losses are more difficult.
Use a scope in conjunction with the
audio-signal generator to locate a
weak stage, comparing the weak
stage with the good audio channel.

Many times when an audio-signal
generator or VIVM test probe is
applied to the base terminal of a sus-
pected transistor, the stage will be-
gin to function. Normally, this tran-
sistor is intermittent and should be
replaced. Do not overlook the pos-
sibility of a second defective tran-
sistor in a directly connected tran-
sistor stage. Be very careful not to
short the base and collector termi-
nals together with the test probe.

VOLTAGE MEASUREMENTS

After the defective stage has been
located, take voltage measurements
of the suspected transistor, using
either a VTVM or FET VOM for
correct low-voltage measurements
(Fig. 5). When one transistor is de-
fective, erroneous voltage readings
will be noted on direct-driven tran-
sistors. This makes it much more
difficult to locate a defective tran-
sistor with voltage readings in a di-
rect-driven circuit. Generally, the
transistor with the greatest change in
voltage is the defective one. The sus-
pected transistor should be removed
from the etched board and tested.

Collector voltages in the pre-am-
plifier section will vary from 2.5v to
16v. Emitter and base voltage read-
ings are from 0.12v to 2v. Remem-
ber that voltage readings taken in
the pre-amplifier circuits are very
low compared to those in the main
amplifier section.

The audio-frequency and driver
transistors have collector voltage
readings from 2.5v to 35v, while
some power output collector volt-
ages may go as high as 75v. Emi

-and base voltages are from 0.12
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8v, while in the direct-driven circuits
the collector terminal of the first
transistor and the base terminal of
the driven transistor have the same
voltage.

Resistance measurements within
these transistor circuits are not ac-
curate. Base and emitter resistor
measurements should be made with
the transistor out of the circuit.
Emitter resistors in the power out-
put stages will vary from 0.18Q to
0.47Q2. Always remove one end of
a suspected diode or resistor to be

sure of a correct reading.

CHECKING TRANSISTORS

In-circuit transistor testing may be
accomplished in the pre-amplifier
and driver stages without high-leak-
age indications. Even transistors in
the direct-driven stages may show an
open condition. Proper leakage tests
on direct-driven transistors should
be made with either the collector
terminal or the entire transistor re-
moved from the circuit board.

Many in-circuit transistor tests

Fig. 2—Check the bottom wiring area with the top section before attempting to remove a defec-

tive component.

Fig. 3—A solid-state circuit in the left-channel pre-amplifier of a typical receiver.
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will show an open or shorted condi-
tion, but a small amount of leakage
may not indicate the transistor pro-
ducing distortion. When in doubt,
replace the suspected transistor.
Transistors cause about 75 percent
of the trouble found in the audio
section. When making transistor
tests, make certain that the transistor
polarity switch is in the correct po-
sition. Leakage readings are very
high when the polarity is wrong.

It is best not to use an in-circuit
tester on a suspected intermittent
audio transistor. In many instances,
when a beta tester is attached the in-
termittent transistor will “pop” on.

Several tests should be made be-
fore removing the suspected transis-
tor. An intermittent transistor can
be located by applying heat or
squeeze spray. Always have the au-
dio section operating when spraying
the suspeeted transistor. Spray the
transistor several times before re-
moving it. Sometimes intermittent
plastic transistors begin to act up
when twisted. Double check the sus-
pected transistor with a transistor
test out of the circuit.

When one power output transis-
tor has a shorted or leaky condition,
always check the other power tran-
sistors. These transistors can be
checked in the circuit with their col-
lector terminal wire removed. Re-
member, power output transistor
leakage readings are very low com-
pared to other audio transistors.
Properly matched audio output
transistors will have close beta and
leakage readings.

TRANSISTOR REPLACEMENT

Always test the replacement tran-
sistor before mounting it on the
printed-circuit board. Be very care-
ful not to damage surrounding com-
ponents when soldering connections
on the etched board, and use a heat
sink or a pair of long-nose pliers to
protect the new transistor when sol-
dering the small terminal wires.
Make sure the replacement transis-
tor terminals are not touching other
components.

Apply silicone grease to both the
power transistor and its heat sink.
Check to see if a thin piece of insu-
lation had been used between the
transistor and heat sink. It should be
replaced if a new one was provided
with the replacement transistor. Re-
place the small plastic insulators (if
found) between the transistor and
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mounting screws. Before connecting
the terminal wires, take an ohmme-
ter reading between the transistor
body and metal heat sink. This may
save hours of frustration. A short
between the heat sink and transistor
can produce distortion and arcing
conditions.

Both power output transistors
should be replaced when one is
found to be shorted or leaky. When

exact transistor replacements are not
available, a matched pair of univer-
sal power transistors should be used.
All power transistors should be
checked in both stereo channels
when one or more leaky transistors
are found.

AUDIO DISTORTION

Extreme audio distortion is gen-
erally found in the power output

TO LEFT
CHANNEL
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Fig. 4—A solid-state main-amplifier circuit in the right channel of a Kenwood Model TK88U receiver.
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Fig. 5—Taking voltage measurements in the audio cutput stage of a General Electric chassis.

stages. When very weak sound and
extreme distortion occurs, it can
usually be located by power tran-
sistor replacement. It is also helpful
to check for visual signs of burned
bias resistors around the power
transistors, following the circuit
from burned resistor to correspond-
ing power transistor. Always check
the condition of the base- and emit-
ter-bias resistors when a shorted or
leaky power transistor is found.

Very weak distortion can be lo-
cated with an audio-signal generator
and scope. After using these test in-
struments to locate the distorted
stage, make voltage measurements
and test the suspected transistor out
of circuit.

When distortion is noted in the
pre-amplifier or driver stages, com-
parison tests can be made against
the good audio channel. Feed the
same audio signal into both chan-
nels and take comparison waveforms
of each stage, suspecting a defective
transistor or bias resistor as the
cause of distortion. A dried out or
leaky coupling capacitor may also
produce weak or distortion condi-
tions. Distortion meters are handy
test instruments for locating distor-
tion problems, but they usually are
quite expensive for the small service
shop.

DEFECTIVE POWER SUPPLIES

Most tuner amplifiers have power
supplies containing transistor and
zener diode voltage regulation (such
as the power supply shown in Fig.
6). They generally also contain a
step-down transformer in either a
bridge or fullwave rectifying circuit,
using single or multi-section silicon
rectifiers. A defective power supply
should be suspected when no sound
is heard in either audio channel.

Most power supplies are protect-
ed by low-amp fuses or circuit
breakers. When fuses are being
blown as the power switch is turned
on, suspect a shorted silicon diode.
Should the fuse blow after some
sound has been heard, there is prob-
ably an overloaded condition in the
circuits connected to the power sup-
ply.

If the power supply seems defec-
tive, check the condition of the sili-
con diodes. A good diode will mea-
sure 10Q in one direction, with no
resistance reading when the test
leads are reversed. Always remove
one lead of a suspected diode for
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Fig. 8—The audio-output circuit in a Philco N255T chassis.

correct resistance measurement.
Most silicon diodes will appear open
or shorted, and one or more diodes
may be damaged in a bridge-type
circuit.

When overloading conditions exist
outside the power supply, try to iso-
late the defective stage. Insert a cur-
rent meter in the power supply volt-
age source and clip off each wire
leading to tuner and amplifier cir-
cuits until the overload condition is

MAY 1970

indicated. Most overload conditions
are traced to the power output stages
of the amplifier.

Excessive hum in the speaker can
be caused by a defective transistor
or filter capacitor. With the volume
control turned down, isolate the hum
in either the amplifier or tuner. Most
loud hum cenditions are traced to
the filter decoupling capacitor net-
works. Shunt a large electrolytic
capacitor across the suspected filter

4
1000 SPEAKER
RI2 RS
33on 330
26V Q3
[*-
68V 68V

Fig. 7—A solid-state amplifier circuit in a Ken-
wood Model TK140 chassis.

network before turning the amplifier
on—transistors in the power supply
and audio circuits can be damaged
when shunting a large capacitor
when the power is on.

BLOWING FUSES

A Kenwood AM-FM Model
TK88U would blow 2 amp fuses.
The silicon diodes were checked and
found good, and the overloading
conditions appeared to be outside
the power supply circuits. A 500ma
meter was inserted in the power sup-
ply output and a heavy current was
indicated. Each voltage lead was
then removed from the voltage
source until the lead containing the
overload was found.

In this instance the overloading
condition was in the push-pull out-
put stages (Fig. 4). Power-output
transistors Q3 and QS were removed
from the circuit and measurements
indicated that transistor Q3 had high
leakage. Before replacing the output
transistor, bias resistances were
checked and a bias diode (D7) was
found open. Its replacement solved
the overloading condition.

DEAD RIGHT CHANNEL

The right channel in a Kenwood
Model TK 140 receiver was dead on
both the FM and phonograph stereo
positions. Signal injection indicated
that the trouble was in the power
output stages (Fig. 7). Transistors
Q2 and Q3 were then removed from
their heat sink and tested. Both
power transistors had high leakage
with low beta readings. These
2SD46-type transistors were re-
placed with RCA SK3027 universal-
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type transistors, which corrected the
problem.

IMPROPER LOADING

The owner of an AM-FM stereo
Philco combination Model N255T
had connected several outside speak-
ers and damaged the solid-state am-
plifier. One power-output transistor
was found open and two others had
high leakage. The etched circuit
board (Fig. 8) smelled of burned
resistors.

Special output transistors were
ordered from Philco as part No.
324-6005, each kit consisting of a
transistor and a 2.7} emitter resis-
tor. All suspected bias resistors were
also replaced, and care was taken to
make certain that all metal heat
sinks were replaced and soldered to
the correct terminals on the etched
circuit board—a blob of solder
could have destroyed the new tran-
sistors. Since the separate heat sinks
were located very close together,
they were insulated with some rub-
ber silicone cement.

DISTORTED AMPLIFIER

A General Electric AM-FM
Model RC8571 receiver was found
to have excessive hum and only
weak reception from one channel.
The owner complained of something
burning. Removing the solid-state
chassis revealed a burned bias resis-
tor (Fig. 9). The burned resistor
was traced to its respective output
transistor, which was removed from
the chassis and found shorted.

Each audio-frequency direct-cou-
pled transistor was tested in the cir-
cuit since these transistors may have
become leaky and placed the wrong
bias voltage on the base terminal of
the final output transistor.

WEAK LEFT CHANNEL

Another problem was a weak left
channel in an RCA RS-215A am-
plifier. Signal tracing with an audio
signal generator and scope revealed
a weak 2N2614 driver stage (Fig.
10).

The transistor was tested in the
circuit and appeared normal. All
voltage readings were good. Emitter-
and base-bias resistors were of cor-
rect value. Even the audio-frequen-
cy direct-driven transistor was nor-
mal. But, when another electrolytic
capacitor was shunted across the
emitter bypass capacitor, the volume
returned to the left channel. B
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The Long and Short

of MATV Cables

by ROBERT SHARP and PAUL MILLER

Antenna systems may pick up distortion-free TV
signals, but these signals can become significantly
distorted unless they are transferred to receivers
through a well designed cable system

B For over 20 years television has
had a tremendous impact on Ameri-
can life. The TV set has become as
popular as the refrigerator and
washing machine. Over 90 percent
of the households own at least one
set. Yet, despife this overwhelming
acceptance, the wiring from the an-
tenna to the set is generally still the
same sort of jerry-rigged afterthought
as when antennas first started sprout-
ing from house tops in the days right
after World War II.

This is incongruous. Even a house
built in 1970 seldom includes a sig-
nal distribution system. Almost in-
variably, the new occupant himself
installs an antenna on the roof
(where no provision for such instal-
lation has been allowed) and runs a
twin lead down into a window or
through a wall. An apartment dwell-
er must often depend on a portable
“rabbit ear” antenna alone. For both,
TV watching is usually restricted to
one room and reception is poorer
than it should be. Such treatment of
a TV signal distribution system in
this day and age makes about as
much sense as running electric wires
from a power line through a win-
dow, hooking it up to a light and
saying, “Well, that takes care of our
electrical needs.”

But things are due for a change.
VHF-only black-and-white TV re-
ceivers in the past could pick a sig-
nal out of almost any kind of anten-
na systtm and make something
worthwhile of it. This is not so with
a UHF signal: when it travels
through a dirty old twin lead on a
rainy night, for instance, its strength
can be so dissipated that little re-

The authors are electronic wire and cable
product development engineers at Belden
Corp.'s Technical Research Center.

mains to reach the set. Color sets
are even more demanding. They re-
quire a strong, ghost-free, undistort-
ed signal It is surprising how many
viewers will purchase an expensive
color TV set and antenna, and then
connect them together with lead-in
wire in a manner that is electroni-
cally about as sound as baling wire
and chewing gum.

The plain fact is that many home
TV signal distribution systems are
hopelessly outdated. The consumer,
architect, antenna-system installer
and builder must recognize that the
time is long past due for a change
in thinking. They must be sold on
the benefits of a quality master an-
tenna television (MATV) system
technologically in tune with today’s
more sophisticated receivers, anten-
nas, transmitters and broadcast
equipment—and which comple-
ments the tremendous role TV plays
in today’s entertainment, communi-
cations and educational activities.
The technology, materials and
equipment are available.

MATYV systems have been around
for years. However, because they
have frequently been poorly de-
signed and installed, their quality
has often left a lot to be desired. A
very large market exists for well
planned and properly installed
MATV systems in hotels, motels,
apartment buildings, hospitals, nurs-
ing homes, schools, dealer show-
rooms—and the home. The home is
the biggest untapped MATYV market.

MATY SYSTEMS

An MATYV system has one an-
tenna or antenna system serving nu-
merous sets (or outlets). The system
is designed so that the sets can be
tuned to different channels at the
same time without affecting one an-
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other, allowing each set to receive
satisfactorily strong and clear signals
on all channels. This month’s article
will concentrate on the cables in-
volved in such a system. Hardware
and system design will not be cov-
ered this month except where they
relate to cable selection.

TWIN LEAD

Most consumer TV sets offer only
one type of input—300£) twin lead.
This is a carryover from the early
days of television when the first sim-
ple antennas required lead-in wire of
this impedance. The familiar twin
lead helped perpetuate the 3000
standard because of its low cost and
ease of installation. When clean, dry
and carefully installed, the simple
twin lead is still the most efficient
(lowest loss) lead in for VHF or
UHF on the market—and that in-
cludes coax.

As TV technology progressed and
we moved into the UHF channels
and more complex color transmis-
sion, loss problems with the simple
twin lead became apparent and
spurred the development of im-
proved twin leads.

Foam encapsulated types, such as
Belden’s 8285, cut losses by provid-
ing a layer of low-loss cellular plas-
tic between the insulated conductors
and the outer insulation—the sur-
face exposed to conductive con-
taminants.

Later, shielded versions of the
foam encapsulated types, such as
Belden’s 8290, were developed.
Their mylar shield reduces interfer-
ence from ignition systems and elec-
trical gear. This shield also permits
running the 300Q line through or
next to metal, permitting installa-
tions not possible with regular twin
leads.

COAXIAL CABLE

Paralleling the evolution of the
3000 twin lead were the 75Q co-
axial cables (Fig. 1) now widely
used in CATV and MATV systems.
(The 750 impedance was chosen
because coaxial cables are most effi-
cient for their size when produced
for this value.) These cables are de-
scendants of the cables developed
during World War II for military
communications and radar. In fact,
MATYV and CATV cables are still
so closely allied to their military
counterparts that they are common-
ly identified by their military speci-
fication RG/U designations.

It should be remembered, how-
ever, that commercial cables for TV
distribution are really RG/U type
cables. (It is common in the indus-
try to refer to commercial coaxial
cables as RG/U type cables, while
referring to MIL spec varieties as
plain RG/U cables.) Commercial
cables are modifications of MIL spec
cables, specifically tailored to meet

Table 1—Comparison of MATV Coaxial Cables.

Belden 28241, b8221, <8228, 98238, and ©8213
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the needs of MATV. Designed pri-
marily for low signal loss, the com-
mercial cables are less expensive
since they are not designed to meet
military specifications more stringent
than those required for commercial
use. Furthermore, MIL spec cables
are only available in solid polyeth-
ylene insulation, braided shields,
non-contaminating black vinyl jack-
ets and to meet one set of electrical
characteristics.

Quality commercial 59/U type
cables, on the other hand, are more
satisfactory for the requirements of
TV signal distribution, feature a
range of electrical characteristics
and are available in solid or cellular
(foam) polyethylene insulations,
braided or film-supported foil
shields and have vinyl or polyeth-
ylene jackets—in black, white or
colors.

Since the purchaser is not protect-
ed by the test documentation of a
MIL spec, the quality of a 59/U
type cable (or a 6/U or 11/U type
cable) can be subject to variations
depending upon a manufacturer’s in-
tegrity. Buying from a manufacturer
with a reputation for quality is the
best assurance of receiving a quality
product.

[Editor’'s Note: When checking
through a recent industrial catalog,
we noted three types of 89/U cable
produced by one manufacturer un-
der different manufacturer type num-
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bers. One (59 in Table 1), listed un-
der MIL-C-17 A, reportedly had a
low-loss, flexible polyethylene inner
jacket, covered with a copper-braid
shield and a black plastic outer jack-
et. It was rated at 73Q impedance
and 21.0pf capacitance, the listed
price being $19.95 for a 500-ft
spool. The other two cables were
listed as special-purpose, low-loss
coaxial cable suitable for community
TV cable systems. They reportedly
have stable electrical characteristics,
even with changes in temperature
and frequency. One was rated at
75Q impedance and 17 .3pf capaci-
tance, the listed price being $23.65
for a 500-ft spool. The other (59 in
Table 1) was rated at 75Q imped-
ance and 16.3pf capacitance, the
listed price being $21.30 for a 500-ft
spool. (The 59¢ cable in Table I was
not yet listed in the catalog.) Types
11/U were also listed in the catalog.
One (11% in Table 1) had the same
military classification number as the
first (59¢). It was rated at 750 im-
pedance and 20.5pf capacitance, the
listed price being $11.85 for a 100-
ft spool (we assume that 500 ft
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would cost about $55.00). The other
(11¢ in Table I) was listed (like 59%)
as general purpose coaxial cable. It
was rated at 75Q impedance and
17 .3pf capacitance, the listed price
being $62.50 for a 500-ft spool. The
3000} shielded twin lead (described
earlier in this article) was listed at
$47.90 for a 500-ft roll.]

Electrical loss characteristics of
the numerous commercial coaxial
cables vary widely. For instance, a
new 59/U type cable (59¢ in Table
1) with the same outside diameter
as MIL-C-17 RG-59B/U (0.242
in.), but with a foam core approxi-
mately the same size as a 6/U cable,
has only about 60 percent of the
MIL spec cable’s losses. Addition-
ally, its losses are only 80 percent
of those of the average 59/U type
and about equal to those of the larg-
er, 0.332-in. diameter foam 6/U

type.
COAXIAL CONNECTORS

There is some confusion among
users over conductor sizes in coaxial
cables. For example, Belden manu-
factures commercial and govern-

ment spec 59/U cables in four con-
ductor sizes. Most common is the
22-gauge conductor, supplied in
foam and solid insulated commercial
types. This manufacturer also sup-
plies a foam commercial type with a
20-gauge conductor and a solid MIL
spec variety with a 0.023-in. diam-
eter conductor (between 22- and
23-gauge ). However, the conductor
size by itself means little to the user
as long as his connectors fit. (It is
best to buy hardware that will ac-
cept all conductor sizes presently
produced, thereby covering all even-
tualities.) Most important to the
user are the loss characteristics of
the cable, conductor size being only
one determining factor.

When ordering connectors and
other hardware, be certain they are
compatible with the cable insofar as
the female part will accept the con-
ductor size and the connector body
will accept the particular cable.

INSULATION AVAILABLE

In general, foam polyethylene in-
sulated cable is preferable to the sol-
id type for MATV. The cost is only
slightly higher, it is lighter, more
flexible, easier to install and offers
the lowest signal losses. The avail-
ability of low-loss foam cable has
accelerated the trend in recent years
toward the generally superior “on-
channel” UHF MATYV distribution
system.

The only advantage of a solid
polyethylene insulated cable, be-
sides its slightly lower cost, is its
greater toughness. It is more crush-
resistant and the conductor is less
likely to be moved off center when
the cable is bent sharply (which is
not a recommended practice).

TWO SHIELDS

In the past most MATV cables
had braided copper-wire shields,
which do a reasonably good job of
protecting the signal from electrical
disturbances. However, some of the
newer cables feature film supported
foil shields, which in several ways
are superior to braid shields. They
provide 100 percent coverage
(which no single braid shield can
do). and they are thinner, which al-
lows more space to be devoted to
conductor and insulation—resulting
in lower losses. They also block con-
taminants, which could pass through
a braid shield to attack the insula-
tion and possibly alter a cable’s elec-
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trical characteristics. Foil-film shield-
ed cables are also easy to terminate.

TWO JACKETS

Coaxial cables for TV-signal dis-
tribution are supplied with jackets of
either polyethylene or vinyl, vinyl
being the most popular and accept-
able for MATV. Compared to poly-
ethylene, vinyl is softer, more flex-
ible, easier to terminate and flame
retardant. It will also accept paint
better and is supplied by some man-
ufacturers in three colors. Polyeth-
ylene (available in black only) is
seen most often on CATV cables
where its relative lack of stiffness at
low temperatures and its outstand-
ing resistance to sunlight, weather-
ing and abrasion from tree branches
is helpful.

Another thing to consider when
purchasing a coaxial MATYV cable is
whether it has been sweep tested by
the manufacturer. Sweep testing is a
quality control operation for detect-
ing faults that may cause excessive
signal losses on certain channels.

TWIN LEAD OR COAXIAL CABLE

Theoretically, an MATV cable
system could be made up of either
3009 twin lead or 751 coaxial cable.
In practice, the systems are almost
100 percent coaxial cable.

This is not to say that twin lead
should never be used. A very simple
MATV system, with four sets or
outlets, could be made up with a
four-set coupler and carefully routed
twin lead. Ir a location where signal
strength is adequate and where in-
terference is minimal, this system
would be inexpensive and service-
able. Such a system could be in-
stalled in a home in the suburbs.

For a slight increase in cost, such
a system could be improved with the
use of a shielded twin lead to elim-
inate interference and secondary sig-
nal pickup. The shielding also per-
mits routing near conductive objects
or installation in conduit. In areas
where the signal strength is weak, an
antenna-mounted amplifier, attic or
basement amplifier-coupler could be
added to boost signal levels and per-
mit the use of additional couplers
and more outlets.

[Editor’s Note. Shielded twin lead
generally has less signal loss than the
coax and there are fewer problems
of ghosts resulting from impedance
mismatching.]
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COAXIAL CABLE OFFERS
VERSATILITY

Although a shielded twin lead sys-
tem, like the one just described, can
do an excellent job, there are practi-
cal and economic limits restricting
its use in an MATYV system. Shield-
ed twin-lead is more expensive and
harder to route than plain twin-lead
or 59/U type coaxial cable. It
doesn’t take too many feet before
coaxial cable and matching trans-
formers are less expensive than a
shielded twin-lead system.

For all but small, uncomplicated
systems, coaxial cable is the most
practical answer. It is the lowest
cost form of shielded TV lead. Han-
dling, routing and pulling in conduit
are easy because of its round con-
figuration, flexibility in all directions
and lack of stiffness or bulkiness (at
least in the 59/U size). Addition-
ally, it is easier and faster to install
and terminate than a shielded twin
lead.

But most important, a wide va-
riety of hardware is available for
coax-amplifiers, splitters, mixers,
multiplexers, taps, attenuators, fil-
ters, connectors, single-channel an-
tennas, converters, etc. The avail-
ability of such hardware makes com-
plex signal processing and balancing
possible for the larger MATY instal-
lations carrying numerous channels.
System design can be approached
with confidence because electrical
characteristics can be accurately de-
termined. Furthermore, the systems
can be quickly installed.

Because of these advantages, the
balance of the article will deal ex-
clusively with systems containing co-
axial cable.

SELLING THE SYSTEM CONCEPT

MATV distribution systems are
becoming as important to modern
buildings as electric-power distribu-
tion systems; and, therefore, they
should be included right from the
start in the electrical planning.
Equipment, riser and tap locations
should be determined early and
space provided. MATYV dealers and
contractors must get to know archi-
tects and builders and educate them
in the potential of MATYV systems.

GOING-ON CHANNEL

The trend in MATYV is toward
on-channel systems in which the

Table 1l—Frequencies Assigned VYHF and UHF
Television Channels.

UHF channel signals are not con-
verted to VHF but are distributed
and fed to the sets at their trans-
mitted frequencies. (Table II lists
the frequencies assigned the VHF
and UHF television channels.) The
availability of lower-loss cables and
all-channel hardware, plus the pre-
dominance of all-channel TV sets,
makes the conversion from UHF to
VHF unnecessary. An on-channel
system is obsolescence proof since
it can easily be expanded as new
channels come on the air. The cost
of converters is eliminated; and ad-
ditionally, sound traps to prevent in-
terference between adjacent VHF
channels, when UHF channels are
converted to VHF, are unnecessary.

SELECTING THE CABLE

Loss characteristics are the major
consideration when determining the
type of coaxial cable to be used. Ev-
ery cable type has its own character-
istic curve, which details losses in
decibels (dB) per 100 ft in relation
to frequency. (A sample set of char-
acteristic curves is shown in Table
HI.)

Generally, the larger the cable the
lower the losses. Foam polyethylene
insulated types offer lower losses
than similarly sized solid polyeth-
ylene insulated types. But loss char-
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Table lll—Loss Characteristics of MATV Coaxial Cables.

acteristics can vary considerably
even among foam types of the same
size.

Signal losses also increase as their
frequency increases, roughly in di-
rect proportion to the square root
of the frequency. As an example,
cable losses at 400MHz are roughly
20/30ths (or 23) the losses at 900
MHz.

Cable losses increase directly with
length. A cable section twice as long
as another of the same type has
twice the decibel loss. When cal-
culating cable losses, the decibels
are simply added. If the run is 400
ft and the cable has a loss charac-
teristic of 7dB per 100 ft at the
frequency in question, the total loss
will be 28dB.

Always be sure to calculate losses
at the frequencies for Channel 13
and Channel 83 (where losses are
highest for their particular bands)
even though no transmitters may be
broadcasting in your area on these
higher channels. In this way, provi-
sion is made for new stations.

ASSUME 59/U TYPE CABLE

When making calculations to de-
termine what cables to specify for
an MATV distribution system, it
is best to assume that a 59/U rype
cable of the most efficient design will
be used, unless it is known from pre-
vious experience that a larger size
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FREQUENCY, megacycles

cable will be necessary. For most
jobs an ultra low loss 59/U type
cable will be adequate.

Unlike 60Hz electrical wiring,
the load, or number of TV sets to
be hooked on the line, has no effect
on the size cable needed. It does not
make any difference whether the
length is feeding one set at the end
of a system or is the main trunk for
hundreds of sets.

The use of larger, more efficient
6/U and 11/U type cables is seldom
necessary except for systems with
very long runs. Their cost is high—
an 11/U type cable lists at about
three times the price of.a similarly
constructed 59/U type cable. Fur-
thermore, they are stiff, bulky, hard-
er to run and require larger, more
expensive conduits.

On many smaller MATYV systems,
the designer quickly realizes that ca-
ble losses can be small compared to
the losses in certain hardware. Even
so, it is still wise to choose as effi-
cient a cable as possible to provide
maximum capacity for future exten-
sions. Also, the amplifier specified
can be of minimum capacity, and
balancing will be easier since differ-
ences in signal levels at the taps will
tend to be minimized.

CALCULATE CONSERVATIVELY

When calculating losses, always
figure that the TV set requires 1000

400 500 600 .700 800 900

to 2000uv at 750 to operate, and
then work your way back from the
farthest set to the antenna. Modern
TV sets can operate with signal lev-
els as low ‘as 150uv, but this value
should not be used in your calcula-
tions. This provides a safety factor
for possible TV set and distribution
system deterioration through age.
Under certain environmental condi-
tions, such as high temperatures, co-
axial loss levels can exceed the nom-
inal values used for calculations. By
calculating with a base of 1000 to
2000uv at the set, any such system
degradation will not be noticed.

PURCHASE WISELY

When purchasing cable, be sure
to obtain a type that is primarily
designed for MATYV systems, or for
CATV systems as an alternative.
CATV cables, with polyethylene
jackets, are designed for outdoor use
and are inherently stiffer and harder
to terminate.

Be careful not to accidentally or-
der an MIL spec cable since you will
be paying for documentation of tests
that do not apply to the characteris-
tics that are important in an MATV
system.

“Precision video” cables should
also be avoided since they are in-
tended for entirely different appli-
cations. Again, the cost would be
way out of line as far as MATV is
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concerned, and the quality would be
unnecessary.

INSTALLING THE CABLE

Coaxial cable, unlike unshielded
twin lead, can be routed either in or
out of conduit. Be sure to check lo-
cal codes concerning conduit re-
quirements. In any case, never install
coaxial cable in the same raceway
or conduit as power cable.

Always remove the cable from a
spool by rotating the spool rather
than by taking it over the end of
the spool. When reeling over the
end, one revolution of twist is put
into the cable for every turn taken
off the spool. This will cause the
cable to kink (which can damage
it) and make pulling the cable more
difficult.

When pulling a braid-shielded ca-
ble into a conduit, always tie the
braid, rather than the center con-
ductor, to the pulling device. On the
other hand, when pulling foil-shield-
ed cables, the drain wires should be
tied to the center conductor. Special
caution should be exercised when
pulling by the center conductor in
order to avoid stretching it. If neces-
sary, use a pulling lubricant to ease
the job. Make sure that the label on
the lubricant states that it can be
used with the cable jacketing mate-
rial.

If possible, before pulling a cable
during the winter months, warm the
cable to room temperature. The
vinyl jackets common to MATYV ca-
bles tend to stiffen when cold, which
makes the cables more difficult to
pull and can result in damage to the
jacket.

Never jerk the cable or permit it
to kink. Do not allow it to be scuffed,
nicked or cut so that water, moisture
or contaminants can get beneath the
jacket and have a chance to attack
the insulation and shield.

The minimum bend radius for an
MATYV cable varies according to
whether it is being pulled into con-
duit or stapled to a wall. A 59/U
type cable should not be pulled
through a conduit containing a bend
of less than 5 in. radius. If the cable
is being stapled to a wall where no
flexing or pulling is done, the radius
can be reduced to 10 times the cable
diameter.

If the cable does not have to be
run through a conduit, it is easier
to just staple it to a wall or run it
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through clips. A staple that fits the
cable with a round crown should be
used, taking care without crushing
it. The staple should never constrict
the cable since that might cause sig-
nal reflection problems.

Do not be too precise when spac-
ing staples. They should be placed
randomly rather than at measured
intervals. Standing-wave reflections
may result on one of the TV chan-
nels if staples are installed at mea-
sured intervals that happen to cor-
respond to the wavelength of the sig-
nal received.

Do not run the cable through any
areas where the temperature may
become greater than 180°F. Poly-
ethylene insulation will soften at
this temperature, with the conductor
possibly shifting off center. This
would result in an impedance
change in the cable and possibly de-
grade the picture.

Generally, if the MATYV system is
to be installed in a building located
within 15 miles of a transmitter, use
coaxial cable right up to the TV set
before converting over to 300} twin
lead with a matching transformer.
[Editor’s Note: Some of the more re-
cent TV sets have 75Q tuners and
the coaxial cable can then be plugged
directly into the set without using
a matching transformer.] Signal
strength from a nearby transmitter
can be so high that a short length of
unshielded lead can pick up a ghost-
producing signal.

TERMINATING COAXIAL LINES

Always remember that the end of
a coaxial line must be terminated
with its characteristic impedance—
either in a specially designed termi-
nation, a tap or other device that
produces the same effect. A coaxial
cable cannot be just cut off and left
hanging because the signal will then
bounce back down the cable and
create ghost reflections in all of the
sets.

It is a good idea to wear safety
glasses when making up connectors.
Occasionally the end of a conductor
must be snipped off and the little
fragments of wire can be extremely
dangerous. The center conductor of
an MATYV cable is frequently cop-
per-covered steel rather than solid
copper, and the snipped fragment
usually flies off like a bullet. Even a
“soft copper” conductor fragment
can result in the loss of an eye. W
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Electronic Depth-Finders

If your service shop has room for additional
business, you might consider marine electronic
sales and service including the popular depth-
finder or depth-sounder units which are designed
to operate on almost any size boat.

Fig. 1 shows depth-finder pulse being transmitted

and “reflected” back from the bottom to provide a depth
indication. (Courtesy Heath Co.)

B One of the biggest booms in the
country today is pleasure boating.
Everyone is taking to the woods with
tents, trailers, campers and boats to
fish their favorite area or enjoy a
weekend in the sun. And right along
with today’s sportsman goes his de-
sire to communicate. Where he used
to take a portable radio, he now car-
ries a compact battery operated TV.
In fact, many sportsmen today con-
sider units such as marine two-way
radio and direction finders essential

to their boating activities whether
for fun or fishing.

Another boon to boating which
has gained considerable popularity is
the depth-sounder or fish-finder type
of equipment. Actually, these are the
same instrument in most cases as
their operating characteristics pro-
vide for an ‘“echo” or reflected sig-
nal any time the transmitted signal
hits a sufficiently solid underwater
object.

The instrument operates some-

Fig. 2 illustrates the time lapse between the transmitted and received signals which determine
the distance in feet from the transducer to the reflecting object. (Courtesy Heath Co.)
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what like a sonar set which, in gen-
eral terms, could be considered as
an underwater radar. It operates on
the principle that sound waves in
water travel at approximately 4800
ft per second. This speed will vary
depending on the salt content and
the temperature of the water. Sonar
equipment such as used on ocean-
going fishing boats are calibrated or
compensated for the water tempera-
ture or thermal layers at various
depths. However, most of the instru-
ments normally found on pleasure
craft are not concerned with these
factors as operation is limited to rel-
atively shallow fresh water areas.

The depth-finder or fish-finder in-
strument uses a “transducer” as its
transmitting and receiving antenna.
It is normally the most delicate part
of the system and should be handled
with care. The transmitter puts out
a signal consisting of pulses at a fre-
quency of 200kHz, which are trans-
mitted into the water through a spe-
cial element in the transducer. The
transducer acts much like a radio
speaker except that, instead of mov-
ing air, it moves water. The pulses
are actually directed into a narrow
beam as shown in Fig. 1. The pulses
are sent out and reflected to be
picked up by the transducer. The
time it takes for the pulse to go out
and then return is measured and
calibrated on the instrument’s meter
in terms of feet.

We indicated that sound in water
travels at approximately 4800ft per
second or .000208 seconds per foot.
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Fig. 3—Schematic Diagram of the Heath MI-29. {Coortesy Heath Co.)

Supposing then, that we are operat-
ing a depth-finder on a lake over a
spot 50ft deep. The time for the
pulse to go to the bottom will be 50
times .000208 or .0104 seconds
(104 milliseconds). Since the signal
must also reflect back to the trans-
ducer, the round trip time is 2 times
.0104 or .0208 seconds. The dia-
gram in Fig. 2 shows how this would
appear if we could see the pulse go
out and return.

TYPES OF “DEPTH-FINDERS”

The accompanying photos show
several types of depth-finding or fish-
finding instruments. The Raytheon
Model DE-732 Fathometer is a sol-
id-state depth-sounder designed to
operate from 12vdc. Since it is tran-
sistorized, the current requirement is
low, approximately 200ma, and this
means it can be operated from a
boat’s 12-volt electrical system or
from a 12-volt lantern battery. The
unit is housed in the indicator as-
sembly shown with the transducer
and power plugs at the rear.

The Sonar Model D120 Depth
Indicator is a tube operated unit for
12 or 6vdc and provides readings to
250ft. This unit uses a flashing type
of indicator and can be used for lo-
cating fish, wrecks and other objects.
The instrument has two scales, an
outer scale for depths to 125ft and
an inner scale for depths to 250 ft.
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The second revolution of the indi-
cator is provided for the 125 to 250
ft depths. The D120 operates from
a heavy-duty power supply and a
synchronous motor. A 115Hz vi-
brator determines the motor speed.
The circuitry consists of a 200kHz
power oscillator, a wideband ampli-
fier and a magnetically controlled
keying amplifier.

The transducer is a ceramic ele-
ment housed in a machined bronze
casting and encapsulated. It also has
provision for either through-the-hull
type mounting, or it can be mounted
externally on the transom. The in-
dicator includes plug-in jacks for the
dc power source and cabling to the
transducer. Since this is a tube op-
erated instrument, the power re-
quirements are somewhat higher
than those of the solid-state units,
but still nominal for most installa-
tions. It requires approximately 2%
amps for 12-volt operation and 5.5
amps for 6vdc use. The instrument
weighs 6%21b.

Allied Radio’s new Model KG-
711 Ultrasonic Depth Meter is a
Knight-Kit instrument, which is de-
signed to operate on eight self-con-
tained flashlight (““C” size) batteries
or from the boat’s electrical system.
The unit has a gimbal mounting
bracket for the meter and comes
with a transducer mounting assem-
bly. Specifications indicate operation

to 200ft on hard bottom and 100ft
on soft bottom.

The Heath MI-29 Fish-Spotter is
a transistorized unit which will read
depths to 200ft on two scales. It is
completely portable as it operates
from two self-contained 6vdc lantern
batteries and comes with a suction
cup transducer mounting bracket.
The carrying case is waterproof and
also floats if accidentally dropped
overboard. Storage space is provided
for the transducer and cable in the
case. This instrument has njne tran-
sistors and five diodes to produce a
200kHz pulse frequency. The power
required of the lantern batteries 1s
between 80-100ma for a nominal
battery life of 80 hours.

CIRCUIT DESCRIPTION—
TRANSMITTER

The schematic diagram of the
Heath MI-29 is shown in Fig. 3 to
illustrate the operation of depth-
finder or fish-finder instrument. The
circuit can be divided into two parts,
transmitter and receiver. A brief ex-
planation of how the circuits operate
will help you do a more efficient ser-
vice job.

The rotor disc assembly is rotated
by the motor and has a permanent
magnet mounted on it. Each time
the magnet passes the pickup coil,
L4, it induces a current in the coil.
This current flows through L4 and
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Raytheor DE-732 fathometer depth-sounder is
a transistorized unit for reading. (Courtesy Ray-
theon Co.)

TH INDICATCR
o O0EL D120

The Sonar Moded D720 Depth Indicator is tube
operated for use an 6 or J2vdc and provides
readings to 250ft on two scales. (Courtesy So-
nar Radio Corp.)

The Heath Madel MI-29 Fish Spotter is transis-

torized and cempletely for tube using self-
contained lantern batteries for operation in
depths to 2Ceft. (Courtesy Heath Co.)
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produces a pulse which is applied
through R31 and R29 to the base of
the oscillator transistor, Q9. The
pulse causes Q9 to conduct and
when it conducts, the oscillator op-
erates at 200kHz. This signal is then
coupled through C13 to a small por-
tion of the oscillator coil, L3. This
signal is stepped up and coupled
back through C15 to the base of Q9,
which completes the feedback loop
and causes oscillation.

The oscillator operating frequen-
cy is determined by the tuned cir-
cuit of L3 and C12. The control,
R31, adjusts the amplitude and dur-
ation of the oscillator trigger pulse,
which subsequently determines the
duration of the transmit signal. The
200kHz signal is coupled through
C14 to the transmitter output, Q8,
where it is amplified and coupled to
the output coil, [.2. Here the voltage
is stepped up to approximately 200
volts (peak-to-peak) and coupled to
the transducer where it is converted
to a mechanical, ultrasonic signal.
Since the output signal occurs only
when the magnet rotates past 14,
the transducer is free to receive re-
flected signals through the rest of
the rotor-disc’s arc.

CIRCUIT DESCRIPTION—
RECEIVER

The receiver circuits operate con-
tinuously whenever the MI-29 is
turned on. The transmitted signal is
reflected from the bottom or from
some other submerged object. This
reflected signal is picked up by the
transducer and changed back into an
electrical signal. It is coupled through
Cl1 to the base of Q1 where it is am-
plified and coupled to the interstage
transformer, T1.

From T1, the signal is coupled
through C3 to the base of Q2 for
further amplification. The gain of
transistor Q2 is controlled by the
SENSITIVITY control, R8, which
in turn, varies the amplitude of the
signal to the interstage transformer,
T2. The signal from T2 is coupled
directly to the base of Q3. Transistor
Q3 is connected in a detector cir-
cuit with R13 and C5. R11 and D1
bias Q3 so it will pass only the posi-
tive portion of the applied signal.
The detected signal at the collector
of Q3 is in the form of a square
wave pulse. This pulse is then cou-
pled through R13 to the base of Q4
which is normally biased off. It is
biased on by the pulse at a level set

by the NCISE REJECTION con-
trol, R15.

When transistor Q4 conducts, C6,
which is connected to the collector
of Q4 begins to charge. When the
charge on C6 reaches approximately
1.2vde, transistors Q6 and Q7, which
are normally biased off, will con-
duct. The output signal from Q6
and Q7 is then coupled through the
output transformer, T3, where it is
stepped up to sufficiently fire the
neon lamp. Noise pulses, even
though high in amplitude, are gener-
ally too short in duration to charge
C6 and bias Q6 and Q7 into con-
duction. This insures that the neon

lamp will not flash and indicate false
readings. The charging time of C6
can be controlled by changing the
resistance of the NOISE REJECT
control, RI5. At the end of the sig-
nal pulse, Q3 is again cut off and its
collector voltage increases. This in-
creases the bias voltage of Q5 and
causes it to conduct, which then dis-
charges C6. Diodes D3 and D4 in
the secondary of T3 keep the nega-
tive voltage produced by the collaps-
ing magnetic field of T3 (at the end
of a pulse) from firing the neon
lamp.

INSTALLATION

The installation of electronic
depth-finder equipment varies slight-
ly between the various manufactured
types, but all require mounting a
transducer and control or indicating
unit. The different mounting config-
urations. normally concern only the
installation of the transducer.

The Raytheon DE-732 has three
transducers available: a through-hull
mounting type, transom mounted
type and one to mount in sailboat
fore-foot. The Sonar Model D-120M
allows for two mounting configura-
tions: either through-hull or tran-
som. The Heath MI-29 is a portable
instrument and designed to be
moved if necessary from boat to
boat so it is the simplest of all to
install. It comes with a transducer
mounting bracket attached to a suc-
tion cup unit for attachment to the
transom or hull of any boat. The
Heath Company also manufactures
a Model MI-19 Depth-Sounder,
which can be purchased for through-
hull or transom operation in a fixed
installation. The difference between
the MI-19 and MI-29 is that the
MI-29 is made to be completely
portable for the fisherman and so
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has internal batteries and a movable
transducer assembly.

The diagrams in Fig. 4 and Fig. 5
show the two common types of fixed
transducer mountings. The trans-
ducer cable to the indicator in all
cases is a fixed length and cannot
be changed regardless of how long
it is. When the installation is
planned, it should be made so that
the cable will reach. Any extra cable
can be rolled up and taped out of
the way. As shown in the diagrams,
the transducer should be mounted
above the level of the bottom of the
keel. This will afford some degree of
protection for the transducer face. A
through-hull installation should be
made with the transducer located
slightly forward of amidships. It
should in all cases be mounted so

The Knight Model KG-711 Ultrasonic Depth Me-
ter kit operates on either eight self-contained
“C” hatteries or from the boat’s electrical sys-
tem for depth indications to 200ft on hard bot-
tom. (Courtesy Allied Radio Corp.)

~

- TRANSOM OF BOAT

TRANSDUCER
MOUNT

NOTE: Fill space between transducer
and transom with epoxy or e€aulking
compound after installation. Bottom of
boat and traneducer face must form a
smooth unbrolen surface fore and aft,

that its face is parallel to the water
line.  Through-hull installations
should be located away from any
other through-hull opening which
could cause turbulence around the
transducer. Be sure to pick a mount-
ing spot which will allow room in-

side the boat for securing the trans-
ducer mounting hardware and for
routing the cable. The transducer
cable should be routed away from
the boat’s electrical system if pos-
sible as it can pick up noise.

M noise does show up, it should

Fig. 4—Typical through-hull transducer installation shows use of fairing blocks to provide parallel

mounting. (Ccurtesy Raytheon)

(TRANSDUCER MAY BE INSTALLED
EITHER SIDE OF TRANSOM)

| B

[ — . —_—

Rty
N

IGHT EDGE (RULER, ETC))

STERN VIEW

I — — = - .
Fig. 5—Transom mounted transducer is located off keel center line and placed flush with bottom of boat sideways and lengthwise. (Courtesy Raytheon)
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be handled much the same as auto-
mobile noise in a two-way radio sys-
tem. Bond all electrical grounds and
metal-to-metal contacts. Make good
ground connections and check all
ignition fittings.

If the transducer installation is to
be a transom mounted system, be
sure that the transducer is secured
parallel to the water line. On boats
with one engine, place the trans-
ducer mounting at least fifteen inch-
es to one side of the centerline. If
the boat has two engines, the trans-
ducer should be placed exactly on
the centerline.

When mounting the indicator
unit, it is best to place it where it is
out of the glare of the sun even
though some of the meter units are
shielded. The indicator mounting
brackets should always be set for
the best viewing angle. Power con-
nection for most of the depth-finders
is simply a matter of connecting two
leads to the 12 or 6vdc source. A
power cable is provided with all of
the instruments discussed in this ar-
ticle.

MAINTENANCE

The amount of maintenance re-
quired on the instruments outlined in
this article is relatively small. Nor-
mally, it will be limited to an occa-
sional indicator lamp replacement
and slip-ring cleaning. Replacement
of the indicator lamp in the Ray-
theon DE-732 is accomplished by
simply removing the rotor assembly
and inserting the new lamp in the
fahnstock clips. The rotor is acces-
sible by removing a couple of screws
on the back of the indicator and
three on the printed circuit board.
The only other maintenance on this
instrument is to be sure that the
magnet is in line with the center of
the rotor for maximum pulse ampli-
tude.

The Sonar Model D-120M re-
quires periodic cleaning of the com-
mutator rings. The rotating indicator
arm is accessible after removing the
four corner screws in the dial hood.
The rotor arm is fastened to the
motor shaft with a set screw. Loosen
the set screw, remove the rotor arm
and carefully clean the arm commu-
tator ring. The indicator lamp, which
is neon, is held in place on the in-
dicator arm by a spring clip. The
lamp electrodes are pressed into
small spring clips. The replacement

continued on page 91
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TEST LAB REPORT

EICO Model 240

Solid-State FET-VOM

Here's how to have the latest

in a solid-state voltmeter and still

® It takes a fast-moving technician
with a fairly hefty budget to keep
his shop equipped with the many
new test equipment items introduced
in the past several years. Even that
old ‘work-horse* of test equipment,
the vacuum tube voltmeter, has been
updated with solid-state circuitry
and is now called by the initials
EVM, SSVYM or FET-VOM. One
way for the technician to make his
equipment buying dollars stretch a
little farther is through the assembly
in his own shop of one of the kits
now being offered by several manu-
facturers.

We recently assembled EICO’s
Model 240 Solid-State FET-VOM
in the ET/D laboratory at a savings
of around $20 from the factory
wired price. For a few hours of work
and the use of a few shop tools, we
wound up with a modern, totally
transistorized FET-VOM.

The Model 240 features an ac
power supply for bench work and a
battery supply for field use. Its
semiconductor circuitry provides
flexibility for not only the servicing
of vacuum-tube equipment, but a
low 1 volt dc full scale for semi-
conductor circuit testing. Voltages
as low as .02 volt dc are easily and
accurately read with good indication
available down as low as .01 volt.
Direct readings may be made up to
1000 volts dc and with the addition
of an HVP probe (not supplied with
the kit) readings can be extended to
30,000 volts dc.

The seven ac ranges cover the
complete gamut of voltage measure-
ments from 1 volt rms (full scale)

save a few bucks

to 1000 volts rms (full scale). The
meter scales are calibrated in both
rms and peak-to-peak to enable ac-
curate conversions. Covering the
frequency range from 25Hz to over
2MHz, you can perform most re-
quired ac measurements with the ac
portion of the 240.

Seven chmmeter ranges are avail-
able to read up to 1000 megohms.
A low voltage supply is used in the
ohmmeter section to avoid accident-
al damage to semiconductors in the
equipment under test. However, this
voltage is high enough for use in
testing both diodes and transistors.

An FET-input semiconductor,
differential amplifier, tight voltage
regulation and close-tolerance re-
sistors seem to provide stability and

—

£ICO Model 240 solid-state FET-TVM

... for more details circle 900 on Reader Service Card

63



accuracy in all ranges. No warm-up
is required with the 240 and the
FET input circuit is protected by
semiconductor circuitry.

HOW THE FET CIRCUIT WORKS

The high input impedance fea-
ture of the field effect transistor
(FET) used in the 240 allows for
testing of the low voltages of solid-
state circuits.

The FET circuit is shown in basic
form in Figure 1. It consists of a
differential amplifier formed by npn
silicon transistors Q2 and Q3. If
both transistors are matched and the
same base bias is applied to each,
there will be the same voltage devel-
oped at the emitters of both tran-
sistors. In this case, the meter will
indicate zero. Note that the base
current of Q3 is kept constant by
the voltage divider consisting of
R20, R21 and the resistance reflect-
ed at the base at Q3. Transistor Q2,
however, uses a field-effect transistor
as a voltage-variable resistor. In its
base bias network, it forms a voltage
divider in conjunction with R17.

When a dc voltage is applied to
the gate of the FET, its channel re-
sistance, acting as the base bias re-
sistor for Q2, varies. This affects the
base bias of Q2. A change in the
base bias of a transistor produces a
change in the current flowing
through it. This, in turn, causes the
voltage drop across R18 to vary
with the gate voltage of the FET.
The meter will then indicate the
voltage difference between the emit-
ters of fixed Q3 and variable Q2.

Because too great a voltage swing
at the gate of the FET can cause its
junction to burn out, some form of
voltage limiting is required at the
gate. This is the function of silicon
transistors Q4 and Q5. Note that
the bases of these transistors are not
used and they act as high-quality
temperature compensated zener di-
odes. When the voltage at the gate
of the FET exceeds the base-emitter
breakdown voltage of the transistors
(about 9 volts) in either direction,
the transistors clamp the gate volt-
age to 9 volts.

The remainder of the circuit in
the 240 is conventional VOM. The
resistor divider networks are calcu-
lated to permit the proper voltages
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R20
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to be fed to the FET for the various
ranges. A pair of silicon diodes in a
peak-to-peak double circuit act as
rectifiers to convert input ac voltages
to the required dc to operate the
FET.

Assembly of the 240 kit is fairly
easy, instructions are quite thorough,
and if you follow them carefully and
recheck your work at each step, you
should end up with a professional
looking and working FET-VOM.

We would suggest to the manu-
facturer, though, that one small line
be added to the assembly manual
about removing the meter shunt wire
during assembly. Even someone with
experience in assembling electronic
equipment could forget to remove
this shunt before trying to operate
the meter. We know. We forgot.

SPECIFICATIONS

DC Voltmeter: Range: 0 to 1, 3,
10, 30, 100, 300, 1000 volts either
-+ or —; input resistance: 11 meg-
ohms; accuracy: = 3%, range can
be extended to 30,000 volts using an
HVP.

AC Voltmeter: Range: RMS—O0 to
1, 3, 10, 30, 100, 300, 1000 volts;
P-P 0 to 2.8, 8.5, 28, 280, 850,
2800 volts; input impedance: 1
megohm, accuracy: *= 5% of full
scale (with sine-wave input signal);
frequency response: * 1dB from 25
Hz to 2MHz. Can be extended to
250MHz using RF probe.
Ohmmeter: 0.2 ohm to 1000 meg-
ohms in seven ranges.

Meter: 4'2in.,, 200ua movement.
Power Supply: transformer isolated,
silicon rectifier, zener regulated, 1.5
volt battery for ohmmeter function,
three 9-volt transistor radio batteries
for portable power. Overall dimen-
sions: 8'2in. high, 534in. wide, Sin.
deep, weighs 61b. Kit price, $59.95;
wired, $79.95. B

— Fig. 1—Basic schematic of FET circuit in Model 240 FET-VOM.
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The hunt is on!

(Beware of the Grope.)

How to head the hunt away from the Grope.
Draw your prospect a map.

£ That dratted Grope!
Wp‘% He preys on people
A who don't know

where to find what
e aroce oo goes— they're  hunting for
. turning their
search for you into a jungle hunt!

So be prepared. Have your own
special map in the Yellow Pages,
so the only one that loses out is
the Grope. It's easy, and it's the
best selling map in town.

Here's your do-it-yourself speed
lesson on the Yellow Pages Map
Drawing course.

Call your local Yellow Pages rep-
resentative today and place
your Map with him! ‘Yﬁ

The Yellow Page;

without the Yellow Pages

Emergency Service
Day or Night

BARRY’S HEATING & PLUMBING

COMMERCIAL,
INSTITUTIONAL, RESIDENTIAL,
INSTALLATION & REPAIRS

Complete line of:

* Kitchens
* Laundries
* Sewage Systems

* Water Pumps
* Heating Systems
* Pipes and Drains

* References * Estimates
* Ample * Delayed
Parking Payment Plans
phone
678-0743

77 Locust Lane. (Between Main and___ |

Central, one mile from RR. Station).

/

Tell people what you will

_—do for them. How you're

different.

Be under the proper head
Ings so people can find you

— fast. Maybe you should be

under more than one head
ing. Think about thatl

Use your logotype to gain
recognition. Give facts
about your qualifications.

Tell people about your spe-
cial services repairs,
rentals

List the products you carry.

Tell how easy it is to deal
with you credit, parking,
hours, delivery

Give telephone number and
address, and if you're hard
to locate, directions.



Electronic Circuit Design

Handbhook

Motorola Color TV Service Manual

Electric Motor Test & Repair

New Third Edition—A
brand-new, enlarged
edition of the ever pop-
ular circuit designer’s
‘‘cookbook,”” now con-
taining over 600 proven
cireuits, for all types of
functions, selected from
thousands on the basis
of originality and prac-
tical application. Now
you can have, at your
fingertips, this careful-
ly-planned reference
source of tried and
tested circuits. Selected from thousands sub-
mitted by distinguished engineers, these
“thought-starters”’ are a collection of original
circuits selected on the basis of their useful-
ness. This detailed compilation of practical de-
sign data is the answer to the need for an or-
ganized gathering of proved circuits . . . both
basic and advanced designs that can easily
serve as stepping stones to almost any kind
of circuit you might want to build. 384 pps.,
19 big sections, over 600 illus., 814" x 11",

List Price $17.95 [ ] Order No. 7-101

This brand-new all-in-
one handbook covers all
models using the TS-907
through TS-924 chassis

including the all-
transistor TS-915/919
chassis — all the infor-
mation you need to
know about  setup,
alignment troubleshoot-
ing, etc., slanted spe-
cifically to unique Mo-
torola characteristics.
In addition to general
data, there's specific in-
formation on each chassis, detailing special
features, test-point locations, individual align-
ment procedures, setup kinks unique to each
chassis, CRT replacement instructions, trou-
bleshooting tips and modifications, etc. Also,
there's a BIG 18-page foldout section with
complete schematic diagrams for ALL Motor-
ola Color chassis. 160 pps., BIG 8%" x 11~
size, plus 18-page schematic foldout section.
Long-life vinyl cover.

List Price $7.95 o

COLOR TV SERVICE MANUAL

Order No. 509

A guide to maintenance
practices for all types
of small horsepower
motors. While many of
the larger motor repair
shops find it more ex-
pedient to replace low
horsepower units, re-
winding of small elec-
tric motors is still a
wide-spread and profit-
able practice.  This
practical guide contains
a wesalth of informa-
tion on testing and re-
winding small motors of every type, including
fan, starter, polyphase, capacitor, induction,
synchronous. etc. Early chapters tell you how
to set up a motor test panel, make general tests
and measurements, and advise you about the
tools and equipment necessary (such as an ar-
mature winder, wedge driver, cutting and
guuging board, coil taper, puller plate, etc.).
160 pps., 102 illus. Comb-bound with soft
cover,

List Price $6.95 » Order No. T-97

Color TV Trouble Facthook

Here's a complete guide
to color TV troubles
and solutions, arranged
by make and model, a
low-cost, all-in-one ref-
erence handbook every
TV service technician
should own. The infor-
mation it contains may
easily save you hours
of time repairing a
*‘tough-dog’ color TV.

Included are details
concerning repetitive
troubles, field-factory

changes, new and unusual circuits and de-
scriptions of how they work, special adjust-
ment procedures and other such pertinent ser-
vice information. The content is arranged by
brand names, covering every major make of
color TV receiver produced in the past several
years. Models and chassis covered are arranged
in alpha-numerical order. 176-pps. Hardbound.

List Price $6.95 [ ] Order No. 519

Audio Systems Handbook

Complete reference and
guide to audio system
design, encompassing
home entertainment,
commercial sound and
studio installations.
Chapter 1, covering
amplifiers and amplifi-
cation, explains db and
impedances, level limi-
tations, insertion gain,
plus a host of other
basies necessary for
practical system design.
The author goes to
great lengths to impart an understanding of
these vital ingredients as they apply to over-
all operation. The same may be said of the
treatment in succeeding Chapters on equaliz-
ers, mixers, filters, distribution systems, pro-
gram sources, commercial systems, studios,
and loudspeaker systems. 192 pps., 1256 illus.
Hardbound.

List Price $7.95 [ ] Order No. 494

104 Easy Transistor Projects
You Can Build

How would you like to
have a high-gain tele-
phone pickup, a wire-
less mike, an electric
megaphone, a CB re-
ceiver, light dimmer,
fence charger, or any
one of 104 such useful
devices? You can build
them yourself, at very
little cost, and have a
lot of fun in the proc-
ess. What's more,
you're bound to learn =2
lot about transistor cir-
cuits (including FETs and SCRs). A complete
schematic diagram is included for each device,
along with a parts list, plus a brief descrip-
tion of its operation and application, and no-
tations concerning any critical points. All of
the devices have practical application in the
home, on the repair bench, in the ham shack,
on your car, boat, airplane, ete. 224 pps.
Hardbound.

List Price $6.95 ®

Order No. 462

Handbook of Semiconductor
Circuits

Contains 124 examples
of standard transistor
circuits, complete with
operational data for
amplifiers, oscillators,
logic and switching ecir-
cuits, power supplies,
and various nonlinear
circuits, The broad
range of circuits includ-
ed were selected on the
basis of application and
practicality. A design
philosophy section is
included with each group of circuits, thereby
providing a basis for understanding circuits
other than those selected as examples., This is
not a handbook of ‘‘preferred’ circuits, but
rather a collection of practical cireuits which
have wide application and exemplifying good
engineering design. Each circuit description
includes data concerning any unique design or
operational data, along with schematic dia-
grams, Hundreds of illustrations and diagrams,
448 pps., 6” x 9”. Hardbound.

List Price $8.95 ®

Order No. G-30

Digital Computer Theory

Whether you are a
technician or engineer
who needs comprehen-
sive knowledge of com-
puter operation, or sim-
ply a hobbyist with a
passing interest in the
subject, this outstand-
ing text is for you. In
the first section you are
acquainted with basic
computer  technology,
including computer
codes and language pro-
gramming. The second
section presents a detailed study of maodern
computer logic circuits, such as AND, OR,
NAND, and NOR gates. In addition, thoreugh
explanations of basic circuit blocks are dis-
cussed—Dbistable, monostable, and astable mul-
tivibrators, Schmitt trigger circuits, etc. Final-
ly, the third section covers memory, control,
arithmetic, and input-output units. 320 pps.
Hardbound.

List Price $7.95 [ ]

DIGITAL
COMPUTER
THEORY

Order No. 276

Semiconductors From A to Z

Here it is—everything
you need to know about
semiconductors from
basic diodes and tran-
sistors to FETs, MOS
FETs, tunnel diodes,
integrated circuits, var-
icaps, photoFETs, light-
sensitive and ligh

emissive devices, in-
candescent and lumi-
nescent optic-electronic
circuits unijunction
transistors, field-effect
diodes, SCR and zener diodes, ete. Explains
how these various devices work and how they
are used, with descriptions of ali the common
and unique circuits used in modern semicon-
ductor technology. Attention is given to inte-
grated circuit applications variable-current
and constant-current sources, unbalanced dif-
ferential amplifiers, IC applications in FM and
TV receivers, TV sound circuits, diseriminator
circuits, and cascade amplifier networks. 272
pps., over 300 illus., 26 Chapters.

List Price $7.95 ® Order No. 493

AN EXTRAORDINARY OFFER..
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An Extraordinary Offer

to introduce you to the benefits of Membership in

ELECTRONI|CS BOOK CLUB

for a limited time only you can obtain

OF

THESE
UNIQUE

BOOKS

... with Trial

(Combined List Price $34.85) ciub Membership

May we send you your choice of
any three books on the facing
page as part of an unusual offer of a
Trial Membership in Electronics Book
Club?

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

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

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

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

How You Profit From Club Membership

This special offer is just a sample of
the help and generous savings the
Club offers you. For here is a Club de-
voted exclusively to seeking out only
those titles of direct interest to you.
Membership in the Club offers you
several advantages.

1. Charter Bonus: Take any three of
the books shown (combined values up
to $34.85) for only 99¢ each with your
Trial Membership.

2. Guaranteed Savings: The Club
guarantees to save you 15% to 75%
on all books offered.

3. Continuing Bonus: If you continue
after this trial Membership, you will
earn a Dividend Certificate for every
book you purchase. Three Certificates,
plus payment of the nominal sum of
$1.99, will entitle you to a valuable
Book Dividend which you may choose
from a special list provided members.

MAY 1970

4. Wide Selection: Members are an-
nually offered over 50 authoritative
books on all phases of electronies.

5. Prevents You From Missing New
Books: The Club’s FREE monthly
News gives you advance notice of im-
portant new books . . . books vital to
your continued advancement.

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

How the Club Works

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

Limited Time Offer!

Here, then, is an interesting oppor-
tunity to enroll on a trial basis . . . to
prove to yourself, in a short time, the
advantages of belonging to Electron-
ics Book Club. We urge you, if this
unique offer is appealing, to act
promptly, for we've reserved only a
limited number of books for new Mem-
bers.

To start your Membership on these
attractive terms, simply fill out and
mail the postage-paid airmail card to-
day. You will receive the three books
of your choice for 10-day inspection.
SEND NO MONEY! If you are not
delighted, return them within 10 days

and your Trial Membership will be
cancelled without cost or obligation.
Electronics Book Club, Blue Ridge
Summit, Pa. 17214.

Typical Savings Offered Club

Members on Recent Selections

Philco Color TY Service Manual

List Frice $7.95; Club Price $4.95
Dictionary of Electronies

List Price $6.95; Club Price $5.50
CATY System Engineering

List Price $12.95; Club Price $7.95
Solid State Circuit Design & Operation

List Price $9.95; Club Price $5.95
1970 Tube/Transistor Substitution Guide

List Price $4.95; Club Price $2.50 |
How to Build a Working Digital

Computer

List Price $7.95; Club Price $3.95 |
Small Appliance Repair Guide

List Price $7.95; Club Price $4.95
Solid State Circuit Design & Operation

List Price $9.95; Club Price $5.95
101 TY Troubles

List Price $7.95; Club Price $4.95 ‘

Zenith Color TY Service Manual
List Price $7.95; Club Price $4.95
Servicing Electronic Organs
List Price $7.95; Club Price $4.95
Digital Compuwter Analysis
List Price $10.95; Club Price $7.95
How To Test Almost Everything Electronic
List Price $5.65; Club Price $3.95
How 10 Use Your YOM, YTYM & Scope
List Price $6.95; Club Price $4.95
Radio Operator's Q & A Manual
List Price $8.95; Club Price $7.50
Tape Recording For Fun & Profit
List Price $7.95; Club Price $4.95
Elements of Tape Recorder Circuits
List Price $7.95; Club Price $3.95
Industrial Electronles Made Easy
List Price $8.95; Club Price $5.95
Electronic Tes= & Measurement Handbook
List Price $7.95; Club Price $4.95
Installing Hi-Fi Systems
List Price $7.95; Club Price $4.95
Pinpoint TV Troubles in 10 Minutes
List Price $6.95; Club Price $4.95
Easy Way To Service Radios
List Price $6.95; Club Price $3.95
Practical Color TY Servicing Techniques
List Price $8.95; Club Price $5.95
Mathematics for Electronics
List Price $10.95; Club Price $7.95
( Transistor Projects

List Price $5.95; Club Price $2.95 |
Electronic Musical Instruments {
List Price $10.00; Club Price $7.95

e J

SEND N O MON EY' Simply fill in and mail postage-paid Airmail card today!

... for more detalls circle 107 on Reader Service Card
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2244 South Western Avenue * Chicago, Illinois 60608
i Telephone: (312) 847-6363 ‘

IF YOU SELL
OR SERVICE
TV SETS
BY

HITACHI
COLUMBIA
SHARP
MIDLAND
DELMONICO
SANYO
HAYAKAWA

.,

... YOU CAN NOW BUY THE
SAME HITACHI REPLACEMENT
RECEIVING TUBES AND
CRT'S THAT WERE SELECTED
BY THESE MANUFACTURERS
AS THE FINEST ORIGINAL
EQUIPMENT AVAILABLE!

International Importers
assures IMMEDIATE
DELIVERY of America's
most complete inventory
of high quality, high
performance HITACHI
receiving tubes and picture
tubes for black and white
and color TV, Hi-Fi and
communication equipment.

Contact us for the name
of your nearest distributor

INTERNATIONAL IMPORTERS, INC.

. . . for more details circle 122 on Reader Service Card

1 ‘\ d) COLORFAX

continued from page 40

to position body of resistor in a location at least two to
three inches away from any of the remote control motors
(i.e., color, tint, volume). This action may involve a simple
relocation of the terminal board further rearward on the
[ TMA bracket. Resistor R95 is accessible without pulling
| the TMA or chassis.
It is recommended that all service technicians carry
sleeve “spaghetti” and small, isolated-type terminal boards
when making in-home service calls on referenced receivers.

| SYLVANIA

I Color TV—Testing the Focus Rectifier

| One problem confronting the TV technician is finding a
method to check color TV focus rectifiers either in the

| home or shop.

l Normally, the technician usually checks the raster scan
line sharpness while adjusting the focus to determine the
rectifier’s merit, then moves on to the next decision.

l Obvious failure usually generates a very pungent odor,
smelling of burned selenium, or show scorched spots along

the cell’s outer covering.

Focus rectifiers, like many other type electrical com-
ponents, can look normal and be right on the money in its
capability to generate the correct focus anode voltage.
However, there are times when a focus rectifier may seem
normal, but when used as a replacement part, proves no
better than the defective one, producing the original symp-
tom.

- TO H.VOLTAGE RECTIFIER

37TV 260V
LIFT PLATE bl ‘/‘l J
CAP OFF H.O.T. >
' { 5 e 1 VIV
FOCUS RECT. el 'y
C = VOM.
L r .
J—
”L:)%?ZONTAL #l]?on; OHM on = |
" Eomwur #seu:c €ST RESISTO!
( TRANSFORMER
oT 1=
H.O. a~ . L

-

® TO FOCUS ANOQOE CRT.

Circuit tests for a focus rectifier are somewhat different
than a power diode or signal diode due to the high voltage
required to forward bias the cells into conduction. An in-
circuit testing procedure other than the visual CRT in-
spection is needed.

There is a focus rectifier testing circuit built into every
color TV chassis, whereby the rectifier’s merit can be de-
termined. It means simply, to use the circuit formed by the
horizontal transformer, focus rectifier and voltage divider
in the following manner. (1) Remove the horizontal out-
put tube from socket. (2) Shunt a 100K (one to two
watts) across the divider to ground (4.7M and 66M ohm
resistors). (3) Place a voltmeter across the 100K resistor
(use 500vdc scale as a protective measure). (4) Turn on
the TV power. (5) Note the voltage drop across the 100K
resistor. (6) Move the voltmeter probe to the rectifier’s
other end (anode). Note the voltage. (7) The focus recti-
fier's merit factor should be over 60 percent as figured in
the following way:

E 100K .
E anode F merit X 100
The rectifier with the highest merit factors are the best.

F merit percent
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THE COMPLETE LINE OF
UHF-VHF-FM ANTENNAS AND SYSTEM COMPONENTS
“FOR A BETTER PICTURE FROM ANY SET’’

(CD 19G)

N .
(GA-110 UVG) Engineered for the ;
Ultimate in Color Reception UHF-VHF-FM COMBINATION
12 MODELS FOR EVERY VHF and UHF-VHF-FM NEED 4 MODELS

FOR EVERY RECEPTION NEED

,

Coorihase e
COMBINATION

All 82 Channels bw 7 MODELS

For All UNF-VHF-FM Needs

5 MODELS
Engineered for Color Perfection UHF-VHF-FM

Solid State-Broad Band
Lightning Protected
Circuitry

=
//

KAY-TOWNES HI-CARBON

GOLDEN MASTS

Telescoping or Straight Lengths

I A /l Ne W / ] Ne; W _msﬂsunou AMPLIFIERS

Three, rugged, high gain
amplification systems allow-
ing use of 4 sets from one

ColorAmp 4 antenna on all 82 channels.
The ONLY DOUBLE PRO- (75 or 300 ohms) Especially designed for bet-
TECTED Gold Telescoping Mast ColorAmp Tandem 4 ter color reception.
in the industry! High lustre Chro-
mate Gold l'l'z'linish over pre-gal- (75 ahws] HI-GAIN AMPLIFIERS
vanized steel tubing. Individually 5 Transistor, high gain, 4 set ANTENNA MOUNTED
wrapped in heavy cardboard tube distribution amplifier for ex. ColorAmp A-2
for protection in shipping. 5 and treme fringe areas. . .
10 ft. expanded end, telescoping High gain, 2 set, antenna
mast to 50 ft. ULTRA LOW LOSS mounted amplifier. 3 tran.

MATCHING TRANSFORMERS S'stors. For extreme fringe

Double Protected Inside and Out! SPLITTERS - COUPLERS areas.

Pre-Galvanized Hi-Carbon

Protection \ Cold Rolled Steel (| i
4 T —

E=
ALSO ——\3 I 2\
Chromate Zinc and chromate
PS;?.ZDA?ciNIZED Gold Finish  coated inside and out A Model For Every Need ‘\@

SEE US AT THE CHICAGO NEW SHOW KAY-TOWNES antenna co.

BOOTHS 351 1-13 P. O. BOX 59) * ROME, GA. 30161 (404) 235-014)
And In Our Hilton Hospitality Room

+« . for more details circle 125 on Reader Service Card
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For additional intormation on products described in this section. circle the

numbers on Reader Service Card Requests w

COLOR TV 703
Finished in
dark pine

An Early American television con-

sole is among five color television sets
and a B/W model ihtroduced. The

CF722N is finished in dark pine and
has a 23in. picture measured diag-
onally (295sqin. viewable). It in-
cludes Sylvania’s Color Bright 85 high
contrast picture tube and the Gibraltar
chassis designed for maximum reli-
ability. The television has the Instant
Color feature which assures a picture
seconds after the set has been turned
on. Also included are automatic fine
tuning control (AFC) and lighted
channel indicators. Manufacturer’s
suggested list price for the CF722N is
$579.95. Sylvania.

BIAS SUPPLY 704
Three separate
bias supplies

Announced is a bias supply for color
TV alignment. The company’s earlier
model, BEl13, provided only two

f = ""CO"‘. ALIGN-O-paK
w

negative output 20v supplies. The
BE 156 supply meets the demands of
the TV manufacturers by providing
three separate 25v supplies that can
be switched positively or negatively
as indicated in the alignment instruc-

72

be handled promptly

tions. Tube operated receivers require
negative voltages while most solid-
state receivers specify positive volt-
ages. The seventh range of negative
zero to 75v has been provided to meet
the specifications of the manufacturers
who use 67.5v to bias the chroma am-
plifiers during alignment. The seven-
in-one bias supply is said to be uni-
versal so that it can be used with any
sweep and marker generators. All
three supplies are well filtered at 1/10
of one percent ripple and have little
or no interactions between them. Price
is $24.95. Sencore.

705
CCTV CAMERA AND MONITOR

Automatically adjusts to
line voltage variations

An all solid-state circuit television
camera and 9in. monitor designed to
meet the need for an economical yet
reliable CCTV system is introduced.
The new units are compatible with
existing systems and offer the same
quality as the heavy duty industrial
CCTV system. The camera incorpo-
rates the latest space-age technology
with all components, except the vidi-
con and deflection assembly, on a sin-

gle snap-out circuit board for opti-
mum serviceability. The camera in-
cludes standard features not generally
available with low-cost units such as
three-in-one lens kit for wide, medi-
um and tight angle viewing and no
external or exposed controls except a
simple on/off switch. Once installed
and adjusted, the unit cannot be ac-
cidentally misadjusted. The camera is
designed to automatically adjust to
line voltage variations typically en-
countered in large plants and indus-
trial buildings. The unit also has a
24vac operational capability which
often eliminates the need for power
line and conduit installations. The
camera provides 650 lines horizontal
resolution and is equipped with an RF
output which permits hook-up to any

DEALER SHOWCASE

sta