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TUNERS NEEDING REPAIR
$9% RE RD $%5%

#~. Fast!! Expert Rebuilding Service

WANTED

e w REWARD: Increase your profits, save time and
\ gain customer satisfaction with the PTS Tuner
Rebuilding Service.

¢ Eight Hour Service on any make any model
Tuner including foreign makes. Color, Black
and White, Tube, Transistor or Varactor.
Original Parts

One Year Warranty
Quality—Professional technicians with
major TV manufacturers recommendation
do the work.

» Protective Packaging—Protects during
shipping and storage.

¢ Convenience—Over 40 PTS company-owned
servicenters located throughout the U.S.
and Canada. See opposite page for nearest
servicenter.

PTS ELECTRONICS, INC.

PRECISION TUNER SERVICE

General Headquarters: P.O. Box 272, Bloomington, IN 47401
For More Details Circle (1) on Reply Card
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Electronic Servicing.

YOU'VE GOT US
WHERE YOU
WANT US!
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16 Those CB Base Antennas...Hang Them High!—Customers like
the exira range possible from higher antennas. Full in-
structions arc given for both mast and chimney mounting of
CB antennas—George Paul.

24 Servicing GE Modular Color TV, Part 6—The chroma circuit
of the GE 19YC-2 has only two adjustments, with two IC's
and one transistor—Gill Grieshaber. CET.

31 Profitable Repairs Of CB Mikes, Part 1—Before you can make
money repairing CB mikes and cables. you must know how to
rewire from one system to another—Marti McPherson and
Forest Belt.

36 Theory And Repairs Of Stereo-8 Tape Machines—A briet re-
view of tape basics and the unique features of 8-track opera-
tion is followed by servicing tips—Robert L. Goodman. CET.

43 Reports From The Test Lab—These in-usec comments cover
the features and operation of three Hickok CB test instru-
ments: Model 244 DC Power Supply with excellent regulation
and variable voltage: Model 388 In-Line Tester which reads
tfrequency, power output, VSWR, and modulation percentage
on a digital display; and Model 256 Generator, a variable-
tuning general-purpose radio-and-CB RF generator with
several unusual features—Joe A. Baldaczar.

49 Index For 1976—The articles are listed both in alphabetical
order and according to subject matter; also the Symcures and
Troubleshooting Tips are listed by brand and model—E/ec-
tronic Servicing Staff.
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ABOUT THE COVER
Paul Casper is intent on finding the trouble in an old tube-
equipped color TV.
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ELECTRONIC SERVICING (with which is
combined PF Reporter) is published monthly
by Intertec Publishing Corp., 9221 Quivira
Road, Overland Park, KS 66212,

ELECTRONIC SERVICING is edited for tech-
nicians who repair home-entertainment elec-
tronic equipment (such as TV, radio, tape,
stereo, and record player), and for industrial
technicians who repair defective production-
line merchandise, test eguipment, or in-
dustrial controts in factories.

Subscription Prices: 1 year—$6.00, 2 years—
$10.00, 3 years—$13.00, in the U.S.A. and its
possessions. All other foreign countries: 1
year—$7.00, 2 years—$12.00, 3 years—
$16.00. Single copy 75 cents; back copies $1.
Adjustment necessitated by subscription ter-
mination to single copy rate. Allow 4-6 weeks
delivery for change of address. Allow 2-3
weeks for new subscriptions.

| INTERTEC PUBLISHING CORP.
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George H. Seferovich, President
Mike Kreiter, Publisher
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A NEW LOW-COST,

DUAL-TRACE SERVICE OSCILLOSCOPE
FULLY BACKED BY TEKTRONIX

Now for only $595 you can get a
portable, 10 MHz dual-trace ser-
vice oscilloscope. The 18 Ib TEL-
EQUIPMENT D61a has front-panel
controls that are easy to under-
stand, easy to use. Full-sensitivity
X-Y gives you vector displays that
are in true phase relationship—dis-
plays that you can rely on. And
automatic selection of alternate or
chopped mode and automatic se-
lection of tv line or frame triggering

make this oscilloscope ideal for
classroom use as well as the ser-
vice shop.

D61a features a bright 8 x 10 cm
display, and 10 mV sensitivity in
dual-trace and X-Y operation. It is
fully backed by a standard Tek-
tronix one-year warranty and may
be serviced at any of 50 Tektronix
Service Centers nationwide. Call
your nearest Tektronix Field Engi-
neer or circle the reader interest

For Technical Data Circle (4) on Reply Card
For Demonstration Circle (5) on Reply Card
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number below for specifications
and ordering information on the
new D61a and other low cost TEL-
EQUIPMENT Oscilloscopes.

U.S. Sales Prices FOB Beaverton, Oregon

[TECEQUIPMENT R

®

P.0O. Box 500
Beaverton, OR 97077
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news of the industry

“

Dick Pavek, President of Tech Spray and spokesman for the electronic chemical
manutacturers, delivered a strong presentation recently in Washington D.C. at the
Environmental Protection Agency (EPA) hearings on the aerosol/ozone issue.
Pavek’s testimony pointed out the absolute necessity of an exemption for the
chlorofluorocarbons used in the electronics industry. Some of these, such as
chilling sprays and cleaning solvents, are not the propellant of a pressure spray,
but instead are the active ingredients. Although materials other than Freon can be
used for propellants, there are no acceptable substitutes for these active
ingredients. It was estimated that the ban of such essential materials would
increase the repair costs to the public by more than a billion dollars per year.
When asked later it the battle was over, Pavek replied that the EPA has not yet
made a national exemption, and that problems still exist in Oregon and New York
where state bans soon will go into effect prohibiting the sale of chilling sprays.

The 1977 “National Electronic Servicing Convention” will be held August 16-20 at
the Sheraton Twin Towers, Orlando, Florida. Nolan Boone, Convention Director
for NESDA has announced that this year’s convention will feature ISCET’s
“College of Service Knowledge”; a management school for service dealers; a
gigantic “‘Magic Kingdom of Electronics” trade show; predictions about service in
the tuture; and election of officers. For further details and registration information
write: 1715 Expo Lane, Indianapolis, Indiana 46224.

The FCC has extended indefinitely the requirement of +2-MHz in tuning
accuracy (without fine tuning) for 70-position UHF tuners. A +1-MHz tuning
requirement was to have gone into effect July 1, 1977.

Paper voting ballots can produce election results faster and more accurately than
voting machines. That is, they can if the paper ballots are ‘“‘read” on both sides
simultaneously by optical scanners using infrared light. Data from the scanners are
relayed to a computer which keeps the total count. Recently in Nebraska, 43% of
the votes had been counted by the time the polls closed at 8 p.m.; and all ballots,
including write-ins, were tabulated by 2 a.m. the following morning. By contrast,
hand counting would have continued until 9 a.m. or 10 a.m. of the following day.
Ballots which were marked improperly or which could not be read by the scanners
were removed for review by a county board. Other advantages of the system
include the ability to trace an individual ballot back to the specific polling place,
and the approximate time of voting. The optical scanners were developed by a
subsidiary of Westinghouse.

GTE Sylvania’s line of “Color Bright 85” replacement color-television picture
tubes now will have a five-year limited warranty. It is said that such an extended
warranty was not available before. The warranty covers the Sylvania line of 17 tube

types from 18V-inches to 25V-inches. Labor costs for replacement are not
included.

Continued on page 6
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Suddenly, you're the most versatile
shopintown.

With this little 25-pound test jig, you
can adapt to over 10,000 color sets, 59
different brands. Delta 70° and 90° tube,
hybrid, transis-

precision in-line chassis, including RCA,
Magnavox, Admiral and Sears. (We're
the first test-jig manufacturer to offer a

kit like this.)
CK3000 comes to you fully assem-
bled, pretested

tor, SCR sweep. The sylvania CK3000 and ready to use.

Anode voltages
to 30kV and more. Regular 4.5kV and
7.1kV focus voltages.

And our new optional In-Line Test Kit
letsyouhandle -
more than 100

|
S

Just plugitin,
and you're in business. See it now, at
your Sylvania distributor.

GTE Sylvania, Electronic Components
Group, 100 First Avenue, Waltham, Mas-
sachusetts 02154.

Simply the most versatile test jig
you can buy.

SYLVANIA

January, 1977
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Bleplronicscanner

news of the industry

Continued from page 4

Ten years ago, ITT’s Dr. Charles Kao and Dr. George Hockham developed the
concept of usimg light to transmit information along hair-thin conductors of
glass-like fiber. The first commercial factory in Europe for the designing and
manufacturing of opticat tibers was opened recently in Harlow, England. The
plant has been established by Standard Telephones and Cables, ITT’s largest
British company.

1976 sales of CB radios might have reached 10 million, predicted John Sodolski,
the Vice President of the Communications Division ot EIA. That's double the
record valume for 1975. Most authorities believe 1977 will show another sales
increase because of these factors: the increased use of CB’s by law-enforcement
officials (enabling miotorists and truckers to report traffic problems direct); more
auto makers are offering CB’s built-in as optional equipment; and less channel
congestion made possible by the expansion to 40 channels.

A 50-year-old ER-171A radio tube manufactured by Raythéon was taken from an
antique Atwater Kent radio by George Demirjian and presented to Harold Hart,
the Vice President of Engineering at Raytheon. The semicentennial tube will ke
placed in the company’s archives. Perhaps the old-timers in radio remember that
17LA's were 4-prong power-output tubes with 5-volt filaments. Tiny transistors now
produce more sound volume than those huge old tubes did.

ELECTRONIC SERVICING
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MODULE REPAIRS

TSC has been
repairing private
brand TV modules
for over 2 years.

Expanded facilities |

now include modules {&d

for ‘
e RCA
°GE
¢« ZENITH
sW.T.GRANT
e J.C.PENNEY
e WESTERN AUTO
e GAMBLES

as well as Zenith

IF subchassis.

For free Price List and complete information write or phone;

TSC HEADQUARTERS, BLOOMINGTON, IND.
or any of the TSC locations listed below.

PROVIDES YOU WITH A COMPLETE SERVICE
FOR ALL YOUR TELEVISION TUNER REQUIREMENTS.

VHF OR UHF ANY TYPE ... . ... .. (US.A. ONLY) $10.95
UHF/VHF COMBINATION ... .. .. .. (US.A. ONLY) $17.95
MAJOR PARTS AND SHIPPING
CHARGED AT COST.
* Fast, efficient service at our conveniently located
Service Centers.
e All tuners are ultrasonically cleaned, repaired,
realigned, and air tested.
UNIVERSAL REPLACEMENT TUNER $13.95 (U.S.A. ONLY)

* This price buys you a complete new tuner built specifically
by Sarkes Tarzian Inc. for this purpose.

¢ All shafts have a maximum length of 10%2’’ which can be
cut to 1727,
¢ Specify heater type parallel and series 450 mA.

¢ Customized tuners are available at a cost of $14.95
and up. (U.S.A. ONLY)

eSend in your original tuner for comparison purposes
to any of the Centers listed below.

SAME DAY SERVICE — ONLY ORIGINAL FACTORY PARTS USED

HEADQUARTERS

WATCH US
GROW

. BLOOM'NGTON, INDIANA 47401

........... 537 South Walnut Street .. Tel. 812-334-0411

ALABAMA . .. .BIRMINGHAM, ALABAMA 35212 ... ... 5623 1st Avenue North ... ... .. . . Tel. 205- 922'91 50
ARIZONA ... ... .. .TUCSON, ARIZONA 8571@ ............ ..1528 S. 6th Ave . PP, Tel. 602-791-9243
CALIFORNIA . . . D, CALIF. 91601 ... . ... 10654 Magnolia ; S Tel 1 34769-2720
. mu e ———————B0 -8 AT d. . -34843292

> 0, CALIF 5,’!51 ............. i ..... 123 Phoenix TN Tet. 209-521-8051

FLORIDA P A LORIDA 3606 ... 1505 Cypress, ™ £y TRl 813-253:0324
| LQBIDA 33309 __3516 .W. 1Gth Ave |. 305-566-4882

GEORGIA(, . . — 8 — .646 Evans St.S.W. . A Py 4 7484 B-2232
ILLINOIS .47 . . .. ..UHB A,ILLINOIS 6180 S |....908£ Mai suget - - Tel A-884-2052
‘ FKORIE, LINOIQ 60076. = . .......... L&-' ..5110 st Brown& 3 - 34L575-0230

INDIANA . DIANAP A 112 West St Clair'StregV . . “Fgl. @1 1:632-3493
KENTHY p«“; b OUISVILL KENTUC Y AOP ........... 2244 Taylors oa‘ ) ... Tel. 5UA52-1191
LOUL NS = o o B 2 ‘~ VEPORT, LOUISIANA 71 " 242 Q.ulhem A\)@nue S I inais . 348:221-3027
MASSACHUSETTS . . PRINGFIELD, MASS {01108 . .| . cklns n St. ° il <1988-8206
MISSQURI ... .. ... 3 SOURII63132 | . . . . 9577 Page venue . Tel 31 45%29-0633
NEVADA. .. ... . . . . VADA 898102 . .| .. ... ... .. Ayenuq &~ . .. .. A4 = 07-384-4235
NEW JERSEY ........ P 1 SEY 08638 T 39 Pennsy ania A 09-393-0999
, RSEY 07307 ... . .. .547-49 Tonne‘e Ave. '201-792-3730

NEW YORK . ... . L B, NEW YORK 1461 .37 Avye. ¥ . 716-647-9180
N. CAROLINA .. . . ), N.Cp27405 .. ... . . .. .2914 'M Bt R R I al. 919-273-6276
OHIO. . .. . AND, BHIO441095. . | .. . ... ..4525 Peq' Roaa ....... \ ,/L( “fyl. 216.741-2314
OREGON .. ... .. . © OR 13D EGON~SZ . = .. 1732 N.W. 25th Ave P.O, v Tel) 503-222-9059
PENNSYLVANIA . = . BURGHWEA. 15209 .~ w, .515 Grant Aven Y 'R 1 2-821-4004
TENNESSEE ... .. B K ESSEE 38111 ... . % .. 158 Barron vénue ................ .\%-458-2355
- ® TEXAS .. . .. ... w218 ... ... N 640 Garland Road ... ... ... .. .. 327-8413
CANADA . L @UEBEC H4N-2L7 o ecafle Boulevard . ... . .. . . Tel -748-8803
CALGARY, ALBERTA T2H-1Y3 .. ... .. P.O ox 5823, Stn. “A” ... ... Tel. 403-243-0971

For Mare Detaiis Circle (6) on Reply Card
www americanradiohicstory com



Symptoms and cures
compiled from field reports
of recurring troubles

ittt et it L Sttt 1
| | I
: Chassis— Philco E06/E21 : Chassis—Philco E06/E21 :
: PHOTOFACT—1609-1 : PHOTOFACT—1609-1 1
i i |
[ ! !
| ! |
| ! |
: | :
! CB500 ! )
1 . : |
| : :
| ACIN—O ‘ ! l
i . d
| | i
| - )
, 1000 F ! |
! 001 ! !
[ ! |
[ = ! |
| | |
| ADD GROUND T0 CHASSIS | :
| ! |
! ! |
: i |
I Symptom—Soft hum at low volume settings I Symptom—Intermittent vertical or horizontal locking 1
: Cure—Add a ground lead from C520 to chassis : Cure—Check L408, and replace it if open :
! |
R i, e —— i
) | |
: Chassis— Philco E06/E21 : Chassis— Philco E06/E21 :
| PHOTOFACT—1609-1 | PHOTOFACT—1609-1 !
| | 1
| : -
| | :
| | |
! | 1
| i ’
: | |
| | :
| i |
| | |
| | |
| | |
| | |
| ! |
| | \
| | |
| | - |
i H REPLACE |
| = |
! | !
|  Symptom—Picture (not raster) shifted to the left I Symptom—As set warms, tint changes toward green :
: Cure—Check R424, and replace it if increased. Also, : Cure—Replace the 3.58-MHz crystal, XT600 :
{ add a 10K resistor as shown : :
T T e T T 4
| :- -
| Chassis—Philco E20/D21 t Chassis—Philco E06/E20/E21 :
: PHOTOFACT—1585-2 : PHOTOFACT—1609-1 or 1585-2 :
| |
| | |
: : :
| [
: : ’
t
! i
| | ;
{ =1 i |
i 33 pF / .01 | ]
| ! ]
| | |
: ~: !
OPEN !
| 1 |
! !
. . :
| 1 |
| [ |
] | |
| = | |
| [ |
: | |
t | |
: Symptom—No color or weak color : Symptom — R22 burned or operating hot and no raster {
: Cure—Check L605, and replace it if open : Cure—Check R524 and Q502, and replace if defective D:
e e ¢ o e o e e e o e e s o o e e e o e e e e e e e e e e J
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{roubleshooting{ins

Send in your helpful tips—we pay!

Small picture Fleetwood CO1
(similar to Emerson in
Photofact 1104-2)

The picture was small, showing
black on all four sides of the raster.
Of course, | thought first of the
power supply and thc possibility of
an open filter capacitor reducing
the DC voltages. But paralleling the
filters one at a time did not
improve the height and width.

Tests of the B+, using DC meter
and scope showed normal voltage
and no excessive ripple. Apparently
the B+ was okay.

Horizontal troubles sometimes
also decrcase the height, so 1
decided to work on the width
symptom first. Voltages at the
socket of the 6JE6 were: control
grid, -55; screen grid, high; and
suppressor grid, -80. Now, the
suppressor grid should be around
+35 or +40, which is obtained
from the cathode of the vertical
output tube. Ohmmeter tests lo-
cated an open in R144. Unfor-
tunately, a new resistor gave full
height, but did not help the width.

HOR1Z QUTPUT
() 6JE6A/61Q6
DO NOT MEASURE

©» 185V 10ma
Fls 3 ) 3
] > an
o 1 E
I ’ : 13K
w

Drive and DC at the grid of the
6JE6 were normal, and the tube ran
cool. But the B-boost and the HV
both were low. | had just about
decided to replace the flyback,
when luck came to my rescue. By
chance, 1 was watching the screen
of the picture tube as I checked the
output tube voltages for the ump-
tcenth time. As | touched the
control-grid pin, the width filled
out. I looked at the 2.7 and 10
megohm resistors in the grid circuit
and my 20K-ohms-per-volt VOM. 1

January, 1977

reached for my VTVM. The grid
now measured -75 volts (much too
high). Tracing back to the grid of
the blanker tube (V306A), 1 found
not -80 volts, but a whopping -160
volts, and pulises of excessive am-
plitude. The 68K resistor (R374)
measured a low resistance, and a
new one tilled out the width.

All that wasted time taught me
to not use a VOM with high-
impedance circuits.

P. M. Leyden
St. Catharines, Ontario

Excessive 6LR6 failures
Sylvania D16 Chassis
(Photofact 1178-3)

I had replaced a couple of tubes
and the color receiver was working
okay. Then the customer mentioned
that the same 6LR6 tube was being
changed about once a month; and
didn’t they make them to last?

Ot course, this new bit of
information meant | had to check
further. The cathode current of the
6LR6 horizontal-output tube meas-
ured 400 milliamperes, which is
excessive. | pulled the chassis for
the shop.

HOR(Z 0SC
@

HORIZ OSC
(FREQ)}

Back at the bench, I found less
than -30 volts at the control grid of

the horizontal-output tube. After
wasting some time checking the
components of the biasing network,
I finally used the scope to find the
grid drive was only about a third of
the usual 300 VPP.

That pointed to the oscillator,
although it had plenty of plate
voltage. Going back to the ohm-
meter, 1 found R428 checked less
than 4.000 ohms. Of course, a new
resistor increased the negative volt-
age at the 6LR6 grid, and de-
creased the cathode current.

I should have suspected such a
resistor, because I have found
several in Sylvanias lately.

Daniel Tavares
New Bedtord,
Massachusetts

www americanradiohistorv. com

COMPLETE SERVICE ON
ALL MAKES OF TV TUNERS

Maximum Time In Shop 24 Hrs.

(WE SHIP C.0.D.)
YOU PAY SHIPPING

(Warranty: One Full Year)

Black &
White
or Color

UV Combo’s $16.50

Price includes all labor and parts ex-
cept Tubes, Diodes & Transistors. If
combo tuner needs only one unit re-
paired, disassemble and ship only
defective unit. Otherwise there will
be a charge for a combo tuner.
When sending tuners for repair, re-
move mounting brackets, knobs, indi-
cator dials, remote fine tuning ar-
rangements and remote control drive
units.

WE UNCONDITIONALLY
GUARANTEE All Tuners
FOR ONE FULL YEAR

All tuners are serviced by EXPERTLY
TRAINED TECHNICIANS with years
of experience in this specialized
field. All tuners are ALIGNED TO
MANUFACTURER'S SPECIFICA-
TION on crystal controlled equip-
ment and air checked on monitor
before shipping to assure that tuner
is operating properly.

GEM CITY
TUNER SERVICE

Box 6G Dabel Station
1621 Mardon Drive
Dayton, Ohio 45420




10

meadersexchanoe

There is no charge for listing in Reader's Exchange, but
we reserve the right to edit all copy. If you can help with
a request, write direct to the reader, not to Electronic
Servicing.

Needed: Service manual for U.S. Army Signal Corps
frequency meter TSI175C/U. Will buy, or copy and
return.

J. Allen Cull W7IKSG

1876 E. 2990 South

Salt Lake City, Utah 84106

Needed: Schematic for a Hickok Model 660 color-
bar/dot generaror. Will buy, or copy and return.

A. Orze

757 Alameda

Youngstown., Ohio 44510

Wanted: Ol/d Rider and Supreme manuals for my
collecrion.

Lawrence Bettman

1760 Balsam Road

Highland Park, Hlinois 60035

Needed: Schemuatic and alignment instructions for
National short-wave receiver NC57.

Bill Mollenhauer

CB Electronics

Box 3, §. Main St

Glassboro, New Jersey 08028

Needed: Up-to-date rtube manual for Accurate
Instrument Model 257 tube tester. or the name and
address of the manufacturer of a similar tester.

Bob Muuer

158 Thornhill Rd.

Cherry Hill. New Jersey 08003

For Sale: Tubes for antique radios: 22W, 2A5. 39/44.
7IA. 31. 1Q5. 1LA6. 2A7. 37. 36, 26, 6A3. ILC5,
IB5. 1Q5, 6H6, 6SF5, 75. 1247, 82. 85. 89. 1F5. 6F7,
and 6C5 new box tubes.

John Mednansky

Box 259

Stevensville, Montana 59870

Needed: One power rransformer, part # AM-TS-321
for a Crowncorder Model SHC-47F, CSP-65.
Gilberto Hernandez
Electronic Technician
Culle 10, Block 18, No. 18
Santa Rosa, Bayamon, P.R. 00619

Needed: Schematic and operator’'s manual for Sony
TC-770 tape recorder.

Edward A. Hunt

Box 6691, R.R. 2. S.R. 133

Goshen, Ohio 45122

For Sale: One Heathkit Model 10-101 vectorscope
and color-bar gencrator. $129.95; used about 6 or 8
times. One Heathkit 1G 57-A post-marker generator;
never used.

R. E. Lawrence

35951 Stevens Blvd.

Eastlake. Ohio 44094

For Sale: Hickok Model 505A oscilloscope in new
condition.

Paul Copito

637 West 21 Street

Erie. Pennsylvania 16502

For Sale or Trade: Secncore FE21 multimeter, and
other electronic items.

Norman Round

33 Franklin Street

Lawrence, Massachusetrs 01844

Needed: Schematic and calibration set-up with
locarion of adjustment pots on top of chassis for
“"PACO" VTVM Model V-70. Will purchase manual,
or pay $3.00 for copies of this infermation.

H & H Electronics

209 West Shadyvwood Drive

Midwest City, Oklahoma 73110

Needed: Schematic and operating instructions for a
B&K Model 1070 Dyna-Sweep circuit analyzer. Will
buy or copy.

George A. Koch

3602 Ginger Drive

Columbus, Georgia 31904

Needed: One 12VAMP4-12VAW4 and one 310ERBA4.
Kenneth Miller
10027 Calvin Street
Pittsburgh, Pennsylvania 15235

Will Trade: B&K 1076 for B&K 747.
Kenneth Miller
10027 Calvin Street
Pirtsburgh, Pennsylvania 15235

Needed: Schematic and operating instructions for a
Precision Apparatus Company Model E-400 sweep
generator. Also, a reasonubly priced RCA WR70A
marker-adder.

Cornmie’s TV & Appliance

535 Easrt State Street

Salem, Ohio 44460

Needed: Source of supply for Broadmoor flyback
transformer, part #8FT-014-1. Also, name of com-
pany in Japan that exported under the brand name
Broadmoor (currently owned by Olympic).

Mike Danish

P.O. Box 217

Aberdeen P.G.

Maryland 21005

ELECTRONIC SERVICING
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For Sale: Eico #944 flvbuck. transformer and yoke
tester, brand new.

Timothy E. Booth

333 Lafayette Avenue

Brooklyn, New York 11238

Needed: Up-to-date tube chart and schematic for
Triplett Model 3413 tube tester.

Gene E. Wernersbach

3609 175th Place

Hammond, Indiana 46323

Needed: A [5GP22 picture tube for a 1953 color
receiver; must be in good operating condition. State
price.

Ed Edwards, Jr.

Wursaw Radio Service

Warsaw, Missouri 65355

Needed: Heathkit Model 1B-102 frequency scaler.
Will buy or trade for a frequency scaler unit in
excellent operating condition and appearaace.

Joe Waters

2205 229th Street

Pasadena, Marviand 21122

For Sale: Verv-clean Sencore wide-band PS-127 scope
in factory box; Magnavox #701264-1 color test jig in
factory carton; Eico yoke and flyback tester. Best
offers will be accepted.

Don Muartin TV

456 Sumner

Sheridan, Wyoming 82801

Needed: Sync-input switch, rotury type part #8-125
for Jackson scope Model CRQ-3. Also. source of
parts (other than Mercury) for Jackson equipment.

Fleet Service

719 Richmond Road

Ottawa, Ontario K2A-0G6

For Sale: Heath 1G-57A marker/sweep  generator:
best offer or swap.

Jerry Linden, Jr.

Central Electronics, Inc.

1991 Lakefield Road

Cedarburg, Wisconsin 53012

Needed: Schematic, tube diagram. and other service
information for Magnatone custom 200 hi-fi stereo
vibrato made by Magna Electronics, Inglewood,
Culifornia; will pay.

Gus A. Green

12692 Green Street

Boron, California 93516

Needed: Schematic and service information for a
B&K Model 1075 TV analyst, will buy, or copy and
return.
Gerwig's TV & Electronics
Rt. 1 Box 194
Round Hill, Virginia 22141
continued on page 12
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Here's info to make dough, for YOU! Direct
from Winegard 4 times a year. Facts and ideas
about your TV antenna systems business. Val-
uable and Exclusive.

YOU ° New product anncuncements.
 Technical articles by engineers.
GET: . Solutions to Problems.
¢ Product installation applications.
* “"How To...” Features.
* Promotional and Ad Ideas
» Selling Tips, and more!

The Winegard Dealer News is written for you, edited for
you, published for you-—and will be sent direct to you, four
times a year.

It's packed with facts, loaded with vital technical informa-
tion, full of valuable information about product application,
installation problem solving, and articles relating specifi-
cally to your business.

Any one issue will be worth more than the low subscrip-
tion price of all four quarterly 1977 issues. We guarantee
it—if you don’t agree, we'll cancel your subscription and
refund your money. Just $2.00 covers all costs—printing,
handling, mailing direct to your home or business address.

Don't miss an issue—mail the coupon and payment right
now—today!

WINEGARD 3000 Kirkwood St.

C O M P A N Y Burlington, lowa 52601 S

Sounds good! Here is my $2.00 (Make checks payable to
Winegard Company} for the four 1977 issues of the
" WINEGARD DEALER NEWS.

Below is my [] Business address [ Home address
Name___ — st =

Your Company._.__ — S

Street_ - . = —
City. — - State___

Distributor. — — e

For More Details Circle (7) on Reply Card
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Needed: Complete instruction book on the con-
struction of RCA Institute’s 3-inch oscilloscope used
in a former electronics course.

Commuack High School South

Vanderbilt Parkway

Commack, N.Y. 11725

Attn: Adolph Krauz

Needed: One Hickok Model 186 Tracemeter with
manual. Also need one B85 Geiger counter tube.
APO Electronics
735 Mills Street
Kalamuazoo, Michigan 49001

For Sale or Trade: Allen ignition tester for both
conventional and transistor ignition; $75, or trade for
television test equipment.

Kenneth Miller

10027 Cualvin Street

Pittsburgh, Pennsylvania 15235

Needed: Service manual or schematic for Monuarch
Electronics CB “walkie-talkie’” Model TC-66.

Al's Radio & TV

9 Leonard Road

Hyannis, Massachusetts 02601

For Sale: Gonset Comm I, 2-meter transceiver
(120VAC/12VDC power); $75.

Al's Radio & TV

9 Leonard Road

Hyannis, Massachusetts 02601

MINI-BAR

color generator

=

BG'“] battery-operated, fits in shirt pocket!

No AC plug in . . . automatic on & off with LED indica-
tor . . . fast, easy hook-up with coaxial cable .. . . all
essential patterns ... ® Low power consumption for ex-
tended battery life (Uses inexpensive 9 volt bat-
teries) ® Shuts off when not in use ® Enclosed RF
cable compartment e Size: 5 1/2” x 3" x 1 1/8”. Only
12 ounces e TV station type sync signals ® CMOS LSI
IC for all counting functions . . . no internal adjust-
ments ® RF output on Ch. 3,4 or 5.

BG-10 (less battery) .. ... ... ... ... ... .. $89.50
CC-1 CarryingPouch ... ........ .. .. ... ... $ 2.95

See your distributor or write
‘ . LECTROTECH,INC.

5810 N. Western Ave.,
Chicago, lllinois 60659
{312) 769-6262

for More Details Circle (8) on Reply Card
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Needed: B&K 1460 or 1465 scope, B&K 415 sweep
generator., B&K Model 970 transistor analyst. State
age, condition and asking price.

A&D Electronics

3042 37 Avenue

Rock Island, Ilinois 61201

For Sale: B&K Model 1801 jrequency counter: brand
new, $200: fine for CB repairs.

George E. Gammel

R. D. #1 Box 113

Oley. Pennsylvania 19547

For Sale: B&K [1077B TV analyzer; brand new, still
in box. Paid $454: make an offer.

Dan Forrester

318 Brinker Street

Bellevue, Ohio 44811

Needed: Complete set of knobs for Delmonico TV
Model 8PV-47U.

Lee Johnson

8617 Piney Branch Road #303

Silver Spring, Marvland 20901

Needed: Deflection yoke, part number 708455, for a
Model 11PO4A Emerson TV, chassis 120771.

D. Manigault

P.O. Box 333

Rronx. New York 10451 ]

! Gilbert Ramirez, recently eleted

Justice of the Supreme Cou
of New York, Kings County, -
" Justice Ramirez js blind.

The President’'s Committee on Employment of the Handicapped.
Washington, D.C. 20210

School of Visual Arts Public Advertising System

ELECTRONIC SERVICING
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A chimney mount
is the easiest way
of installing a CB
base-station an-
tenna. But, be
sure the chimney
is strong enough
to withstand the
strains.

Those GB base
antennas...hang

ﬂm I B By George Paul
-,

Give your CB customers the long-distance
reception they want—take advantage of the
extra height provided by the house roof.

www americanradiohistorv com

Probably you know already that
raising an antenna increases the
signal from it. For fringe reception
of TV stations, extreme height of
the antenna i1s necessary.

And now, you'll find it even more
important for Citizen's Band radio
base stations. Because the limit is
only 4 watts of RF power from the
transmitter, the weak signal must
be conserved or increased. And that
means a good antenna mounted
high.

Roof Mounts
Frequency and design tix the an-
tenna'’s own size (height, in the case
of CB antennas, which are vertical).
So it’s the support you choose
that determines how high any

ELECTRONIC SERVICING



With Sprague (B parts

Your CB customers are impatient . . . they miss their
rigs . . . they want to get back on the air.

Keep 'em happy. Spend more time at the bench and
less time in those frustrating searches for needed
replacement parts.

Do it by visiting your Sprague CB parts distributor.
He's got a gigantic 3-rack Q-Mart CB Components
Center that contains 295 different items heavily used
in the leading brands of CB radios. You'll find all the
most-frequently-needed capacitors, resistors, transis-

U glve your cusiomers
“!"IlullnllNlilii'ul ¢

tors, diodes, rectifiers, and integrated circuits, as
well as a selection of noise suppression filters and
accessories.

Since the Q-Mart CB Servicenter is brand new, your
Sprague distributor may not have it yet. If you're into
CB servicing and need these replacement parts, tell
him about it. Or, write to us and we’/ tell him about it.
We'll also give you the location of the Q-Mart CB
Servicenter nearest you. Sprague Products Company,
71 Marshall Street, North Adams, Mass. 01247.
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Fig. 1 Locate a spot at the ridge where two rafters meet,
so all the screws can bite into solid wood. This is a

saddle mount.

Fig. 3 Use a center punch to dent the roofing where the
screws will go. Soft wood needs only a small starter
hole; but for oak or other hard woods, make a complete
hole (just slightly smaller than the screw for a tight fit
without splitting the wood).

antenna sits. That in turn sets its
maximum range. What's handier
for height than the house itselt?
The FCC allows 20 feet above the
highest point for a CB beam
antenna, more for an omni-
directional. So, in most instances,
the root makes a good mounting
“platform.”

Anyone can install a roof brack-
et. But there are ways of doing it
right, and doing it wrong. Often,
you're called in when your customer
or some other technician has al-
ready botched the installation. For
example, what do you think of an
installer who guys an antenna with
clothesiine hooks and nylon rope?
If you've never seen it before (I
have), it’s probably because the

January, 1977

Fig. 4 After
caulking to the edges of the mount and to the screw
heads. This prevents leaks.

mount and antenna tipped over
before you got there. (Nylon rope
stretches—a lot!} Just be sure no
other installer needs to be called to
fix your errors.

You already have two vital re-
quirements for installing roof-
mounts: electronic knowledge and
common sense. Add to that some
construction basics you’ll read and
see herec, and you should be
prepared for any type of roof.

Let's say your customer phones
for an installation. He (or she)
already bought the antenna, and
probably some kind of bracket.
You set a date (weather permitting)
for the job. Don’t go empty-
handed, with only your tool Kit.
Second trips waste time.

www americanradiohistorv com
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the mount is

s
-

Fig. 2 On the bottom of the saddle mount, cover the
screw holes with self-sticking tape, which prevents water
from entering.

G o "*ﬂf‘.’a‘-‘

fastened in place, apply

Bring supplies

Remeniber, your customer prob-
ably bought only the obvious neces-
sities—and maybe not all of those.
Take along lag screws, mast bolts
and nuts, wood-screw eyes (not
hooks), cye bolts (3- or 4-inch),
silicone or tar caulking, plenty of
stranded guy wire, a few turn-
buckles, cable clamps or pre-
formed guy grips, a variety of
brackets and mountings, and extra
pipe masts. Also, toss in some
4-inch flash plates.

Locating The Antenna
At the site, you evaluate the
building size, shape, and material.
Study the surroundings; you
mustn’t put the antenna near

17



NEW from \JERROLD

POWERMATE
MAST MOUNTED
PREAMPLIFIERS

COLORCASTER
INDOOR
AMPLIFIERS

Itra output capability

:tra low noise figure
Ytra FM rejection

For many years, Jerrold Powermate
and Colorcaster TV antenna signal
preamplifiers have been the standard of

the industry.

Now, they are even better, providing

electric wires or tree limbs. Find
out the transceiver location. From
all that, you decide where it's best
to mount the antenna, and what
kind of bracket you need.

Match antenna and mount

What kind of antenna goes in
this mount? Beam antennas (es-
pecially those with rotators) are
OUT for root brackets. The stress
and strain from wind velocity and
weather often rips top-heavy beam
antennas right out of their mounts.
Frequently, this calamity takes part
of the roof with it. If your customer
insists on a beam antenna, do him
a favor. Suggest a tower. Or, at the
very least, suggest a pipe-and-gable
mast assembly. Also, recommend
that the tower or pipe be based
solidly in 2-foot-deep concrete.
Mount only omnidirectional an-
tennas in roof brackets.

Avoid long cables

Situate the antenna as near the
transceiver as you find practical.
For one thing, you want to keep the
lead-in cable short. Coaxial cable,
especially the small Y4-inch RG-
58/U which handles easiest, pre-
sents quite a bit of signal loss.
Larger cable, the more etficient
Y2-inch RG-8/U, also costs more.
Either way, short cable runs are
preferable.

Keep antenna clear

Evaluate the surroundings. Ar-
range to stay clear of electric wires
(even as you assemble the antenna
and supports). Imagine a circle,
with a radius at least 10 fecet more
than the entire instaliation height
(from roof to antenna tip). Your
mounting goes in the center of this
circle. No electric or phone wires
should be inside the radius. Then,
should the antenna blow down, it

clearance.

Roof strong enough?

Along with all these observations,

look at the roof construction. Is the
roof tlat or sloped? How steep? Do
you have enough ladders and ropes
to guarantee your safety while
working on the roof? Sometimes
you'll find a roof which looks
unsound. Experience can guide
you—plus an attic inspection. If
you think the rafters are too weak
to support the proposed antenna, or
it they look unsafe to work on,
insist that your customer call in a
housing contractor. If the roof
caves in while you're on it, or later
from the stress of the antenna
mounting, guess who will get the
blame (and maybe even a lawsuit
for damages)?
What roofing materials are used
asphalt or wood shingles, slate,
or tile? Expect difficulty and trou-
ble with slate, tile, and rock- or
gravel-topped roofs. They are slick
and dangerous to work on. Besides,
they damage easily. Weight on the
tiles and slate shingles can break
them. Even if you get by that
successfully, an antenna mounting
eventually works the tiles loose,
bringing leaks. You might have to
remove some of the roofing ma-
terial to mount the bracket; this
breaks the seal. It boils down to
this: Avoid these roofs, or have
your customer call in an ex-
perienced roofer. You and your
customicers both will come out ahead
it you convince them to install a
tower, or a pipe-and-gable mount.
A chimney-mount might suffice-—as
long as you don’t have to walk on
the roof to install it.

There's one more step to take
betfore you begin. Climb up into the
attic and measure the distance
between rafters. In older houses,

higher output capability (6to 10dBinthe
VHF range) lower noise figure and grea-
ter FM rejection. Special attention has
been given to the higher UHF channels

can’t touch electric wires and carry
lethal voltages indoors.
Place the CB antenna 35 to 40

rafters are usually on 16-inch
centers. To save materials, newer
houses may have wider spacing.

so that in translator areas, the
preamplifiers do an excellent j_ob.

Jerrold preamplifiers with X-tra High
output capability, X-tra low noise figure
with X-tra FM rejection provide an
overload-free superior performing pro-

duct.

JERROLD ELECTRONICS

GEMNERAL INSTRUMENT CORPORATION
Horsham, Pa.19044 +(215) 674-4800

For More Details Circle (9) on Reply Card
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feet away from other antennas—on
your customer’s or neighboring
roofs. Antennas that are too close
interact. Radiation effectiveness of
a CB antenna can drop sharply
irom another antenna nearby. Prox-
imity to a TV antenna also con-
tributes to TVI, and your cus-
tomer’s neighbors don’t need that.

Keep your distance from trees
and other tall structures. Give a CB
antenna the best possible signal

wWwWwW_americanradiohistorv . com

Your mounting job will be stronger
it any through-the-roof lag screws
or guy eyes bite into rafters or roof
beams.

Saddle Mounts
Okay, let's begin with the easiest
of the mounting brackets: the
saddle (or hip) mount. It straddles
the ridge or roof beam (Figure 1).
The base flanges adjust to fit the
roof slant. Place the saddle mount

ELECTRONIC SERVICING
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FREQUENCY COUNTER
AND DIGITAL READDUT

SPEAKER SUB
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All cables included

AUDIO CUTOUT

With Everything You Need for Fast CB Service
in One Lower Priced, Compact Instrument. . .

AVOID TIME-WASTING MULTIPLE INSTRUMENTS
AND CONFUSING CABLE SYSTEMS. GET AT THE
PROBLEM IN A JIFFY WITH THE

SENCORE cBa2
AUTOMATIC CB ANALYZER

It's a CB Profit Center All in
One Handsome Instrument

The CB service market is growing and more “on the ball”
technicians are getting into the act every day. Compe-
tition for the CB business is getting tougher and you’ll
want to be sure you can compete. Knowledge alone won't
be enough. You'll want to get ahead by simplifying your
work to get the most jobs out with the least effort. You'll
want to concentrate on your troubleshooting and not
fiddle with 15 cable connections and 28 knobs on differ-
ent instruments. So you will want to get an instrument
that takes you from antenna input to speaker, and from
mike to antenna load in one neat package.

To top that off, the complete CB42 is hundreds of dollars

One simplified tester in a single case saves time on every test
on any CB that comes in your door, including Single
Sideband sets; you won't even need a scope.

SAVE ON BENCH SPACE:

$AVE ON REPAIR TIME:

The CB42 takes less than one-third the bench space of other
equipment. You can even take it to the field with you, for
on-the-spot mobile checks, since it is also 12 Volt battery powered.

$AVE ON ANNOYING HOWL:

Why get a screwdriver in the back from the guy next to you,

when you can substitute for that annoying speaker howl?
Just plug the built-in speaker sub cable into the transceiver and
quietly monitor the audio output on the meter.

SAVE ON READOUT TIME:

One direct-reading digital readout saves interpretation time

and reading errors. You'll know the CB's frequency, genera-
tor frequency, Percent Off-Channel, positive/negative modulation
and distortion, RF output, and audio output with a simple flick of a
switch. Only the CB42 is this simple and complete.

SAVE ON TIME CONSUMING CONNECTIONS:

Three cables, provided with your CB42, do the entire job;
audio cable, transmitter cable, and receiver cable.

sAVE ON CHANNEL CHECKING:

Simply rotate the CB42 and CB selectors through all 40

channels and read “percent off center frequency” on the
direct-reading digital meter (.005% FCC maximum deviation) in less
than two minutes for all 40 channels.

*&0 Y SUVCO@_ S E N C o R E

oA ¢
b9|0W th? pedfest competltllop, and thousands, b8|0W 3¢ s 3200 Sencore Drive. Sioux Falls, South Dakota 57107
most. We've got our competition beat, and you'll beat ) ., Phone (605)339-0100
your competition, too, by saving these six ways with this ‘;‘of/ " VALUE LEADERS IN RADIO-TYV,
CB42 Profit Center. e EGu 2 wAY AND MRO INSTRUMENTS
Fo[ Manara Nataile Pivrla {11M An Danle s
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Fig. 5 Locate a
tripod mount so
the antenna will
be vertical, if pos-
sible. Also, posi-
tion each leg over
a rafter.
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so all the lag screws bite into solid
wood. This is most likely at a spot
where a pair of rafters join the
ridge. You can “‘probe” for solid
wood by hammering a slim screw-
driver bit or a nail-set punch into
the roof till you find solid rafter.
(Be sure it's not just the plywood
roof sheathing.) Holes made this
way and not used are easily sealed.

You’ll need to seal under the
bracket, too. You might use a self-
sticking tape (Figure 2). It clings
tightly to the roof as you tighten
the lag screws that hold the bracket
base.

With the sealing tape in place

under the bracket, punch the roof
(and tape) where the lag screws
must go, as shown in Figure 3. Lift
off the bracket. If the rafters or
beams are oak or other hard,
seasoned wood, you might have to
drill holes (smaller than the lags, of
course). Use only a drill with a
grounded, three-prong plug and
three-wire extension cord; don't
risk shock or electrocution. Drill
through the tape and into the
rafters or beam. Softer wood needs
only a starter hole, made with
screwdriver or nail-set punch. Then
just screw the lags solidly into the
beams. You want the lag screws to

www.americanradiohistorv.com

make a solid bite. (NOTE: That
sealing tape is really sticky stuff. It
leaves a tar-like residue on your
nail punch or drill bit. Clean off
the gunk with Renuzit or gasoline.)

It you didn’t use sealing tape,
spread silicone or tar caulking un-
der the bracket before you set the
bracket in position. The caulking
won’t look pretty, but it keeps the
roof from leaking. Set the bracket
over the holes, and start all six lag
SCTEews.

Don't tighten the screws with a
relentless twist. Instead, tighten a
few turns, then back the lag screw
out one turn. Tighten a few more
turns, then backward again. This
tightening and loosening relieves
excess stress on the wood. If you
tighten the screws too fast without
relicving this strain, you might split
the beam or rafters. That would
weaken the roof and ruin your
mounting job.

After you have tightened all the
lag screws, apply caulking around
the tops of the screws and around
all the bracket edges (Figure 4).
With the mounting bracket secure,
you're ready to set the mast in it
and arrange the guying (details on
that presently).

Mounting Tripods

You go through much the same
preliminaries with a tripod bracket
as you do with a hip mount. With
the tripod, of course, the feet are
much farther apart. You know it’s
preferable to sink the mounting lag
screws into solid wood. But with a
tripod that isn't always possible for
all threc feet. Never screw an
antenna mount directly to an un-
supported portion of the root. This
is where you put those 4-inch flash
plates to work. They go underneath
the root sheathing, inside the attic,
for reinforcement.

Stretch the tripod legs out fully
(Figure S). Situate as many of the
feet as you can right over rafters,
using the same attachment pro-
cedure as for a saddle mount. At
least one foot can always be
tastened this way. Fasten this one
leg, to establish the tripod position.

With the feet that won’t match
up with rafters, you'll use flash
plates. Holes have to be drilled all
the way through the shingles and
sheathing (Figure 6A). If the ftlash
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plate lacks holes (as it usually
does), slide it under the tripod foot
and centerpunch for each hole.
Drill the first hole. Drop a bolt in,
to hold the tripod foot and the
flash plate steady while you drill
the other holes, as shown in Figure
6B.

Go through the same procedure
for the third foot, it it doesn’t
match a rafter. Once roof and
plates are drilled, remove the
temporary bolts. Slip the flash
plates out from under the tripod
feet.

Lift the tripod and smear caulk-
ing under it. Put washers on the
machine bolts and push all the
bolts into the holes in the feet and
through the roof, so they protrude
into the attic space. You'll need a
helper for the rest of this mounting
job (your customer might be co-
operative). Somcone has to climb
into the attic and slip each flash
plate over its bolts. Then the helper
puts flat washers, lockwashers, and
nuts on the bolts. He tightens the
nuts while the person on the roof
holds the bolts so they can't turn.

The helper should squirt caulk-
ing between the plate and the roof
sheathing. If the attic has insula-
tion batting between the rafters,
take loose the staples that hold it
near the mounting location. Reach
beneath the insulation to spread the
caulking, install the plate, washers,
and nuts, and tighten the assembly.
Be sure to restaple the insulation.
On the outside, spread .caulking
over all three tripod feet.

Guying

Setting guy wires is not tricky.
Yet, it’s often done wrong. Certain
principles apply—for example,
using the right materials.

Seven-strand aluminum or steel
guy wire works best. Once it's
widely available, you might come to
prefer the new non-conductive plas-
tic guy material. (We have not tried
it, so can’t tell you much about it.)
Use eye bolts or screws (not hooks)
for anchoring guy wires to the roof.
Fasten the wire ends with cable
clamps—three on each end—or
with pre-formed guy grips. Twisting
the wire around itselt shows a lack
of professionalism. Turnbuckles
help too. A turnbuckle in one guy
wire helps take up the sag later;
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(B)

Fig. 6 Drill one hoie for the tripod mount (A), then slip a bolt (without a nut)
through the hole (B) to keep the mount in place while you drill the other hoies.

(A} (B)

Fig. 7 Two kinds of collars or hubs commonly are used to anchor the guy wires
to the mast. One (A) clamps to the mast with eye bolts, with the wires fastened
through the eyes; anc the other (B) is a collar with holes (thimbles should be
used tc minimize wear of the wires) for the guy wires. A pipe clamp is fastened
underneath the collar to hold it into place.
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one in each wire lets you (or your
customer) keep the mast exactly
vertical. Thimibles, to guide the wire
inside the eyes, make a neater and
safer job. They're not absolutely
essential; but they strengthen the
installation by alleviating some wire
wear caused by the eye bolt.

You should guy a pipe mast

every 10 feet. Hence, a mast 20 feet
tall needs two levels of guy wires.
At each level you fasten a hub or
collar to the mast. Two types are
common. One clamps to the mast
with eye boits (Figure 7A); the guy
wires fasten in the eyes. The other
is a collar that rests on a simple
pipe ciamp (Figure 7B). Three holes
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Fig. 8 These sketches show how the guy wires are to be arranged.
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in the collar accommodate the guy
wires. You should use thimbles with
this type, to relieve wear on the
wires where they wrap through the
collar holes.

Lay out a guying plan as the
sketch in Figure 8 shows. Each
level of guying takes three wires.
And each level has two criteria. (1)
The wires must be spread 120
degrees apart. A narrower angle
creates too much stress when winds
blow from “between™ the guy
angles. (2) A guy anchor should not
be closer to the mast base than the
height of its guy level. That is, guy
wires for the 10- and 20-foot mast
levels should anchor at least 10 and
20 teet front the mast. If the shape
or size of the root does not permit
the guy anchors to be spread
according to these criteria, settle for
a shorter mast or find places
somiewhere oft the roof to anchor.

Once you've laid out the guy-wire
plan, screw eyc-type guy anchors
into the solid wood of rafters or
beams. Seal around the eyes with
caulking. It you can’t screw every
eye into solid wood, usc cye bolts
with washers, nuts, and small flash-
ing plates as you did when anchor-
ing the tripod base mount. This
method distributes the stress, so the
roof can hold the guy anchors.

Assemble the mast. with guy
collar or hub at each guy level.
Clamp onc¢ end of the mast onto
the saddle base (or the tripod). If
you're anchoring both levels of guy
wires at 20-foot anchors, you'll need
31 fect of wire for each top guy.
and 25 feet for each bottom guy.

Conncet all six guy wires to the
two mast hubs. Drape each wire
toward the anchor to which it will
fasten. If you have them, use a
thimble for protection of each wire
at the hub. Take the wire (and
thimble) through the hole in the
collar or through the eye at the
hub; pull about a ftoot through.
Put one clamp next to the thimble
{or hub), clamping the free end of
the wire to the running portion.
Use two more clamps with 4 or S
inches separating them. Tighten all
the clamps well, but not enough to
smash and weaken the wire strands.

Lay the mast down along the root
ridge between the two anchors
{anchors 2 and 3 in the sketch) that
are not on the ridge line. Thread 18
inches of the top guy and 12 inches
of the bottom guy into anchor 2.
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Wrap each wire loosely around
itself for a half-dozen turns. Then
go to anchor 3 and fasten both of
those guy wires temporarily, also.
Raise the mast. One person can

hold it erect by pushing lightly
toward anchor 1. Guys fastened
temporarily at anchors 2 and 3

keep the mast from falling. Now,
temporarily fasten both guys at
anchor 1. That holds the mast up.

Adjust all six guy wires so they
sct the mast exactly vertical. Using
thimbles and clamps. fasten the
bottom guy wires permanently to
anchors 2 and 3. Then, being sure
the mast remains pertectly vertical,
permanently clamp the top guys to
anchors 2 and 3.

Add The Antenna

Lower the mast by rcleasing the
guys at anchor 1. Install the
antenna. push up the whole array,
and clamp the two guys for the last
time to anchor 1. Turnbuckles in
these two guy wires allow adjust-
ment, if it's ever necessary. Tighten
the lock nuts at the base, as shown
in Figure 9.

Grounding

That leaves only grounding.
Every CB antenna needs lightning
protection to prevent damage to the
transceiver.

Look for the shortest route to
carth. Drive a 6-foot copper stake
into the soil at a point near the
antenna mast (Figure 10A), or near
a guy anchor (if the guys are steel
or aluminum). (You can buy ground
stakes at electric supply stores, it
your electronic distributor has
none.} Avoid metal gutters when
you run the ground wire to the
copper stake (Figure 10B).

Chimney Mounts

Chimney mounts are much easier
to deal with. You have no drilling.
Nor any secaling, if you're careful.
Do not, however, attach a chimney
bracket to a weak chimney. Look
for crumbling mortar and loose
bricks. If it is needed, insist that
the customer have the chimney
repaired. You can return later and
hang the chimney mount after the
new mortar has cured.

You can buy several grades of
chimney mount. For CB, stay away
from the cheap ones. In fact, don’t
put up one of that kind. even if
your customer bought it and insists.
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Fig. 9 Screws in the saddle mount
hold the mast firmly, after the guys
are all in place. Two wrenches are
necessary because of the lock nut.

You'll catch the blame when cheap
straps break or bolts rust. The
better types have ratchet fasteners
and strong, thick straps.

Mounting the outfit goes simply.
You just wrap each strap around
the chimney, thread it into the
tastener, and tighten. Some sugges-
tions: (I} Put the bottom strap on
the chimney first. (2) Separate the
top strap from the bottom one as
far as chimney height will permit.
That provides the greatest strength,
and the least strain on the chimney.
(3) Keep each strap straight and
level as you tighten it. (4) Never
put a mast longer than 10-foot
in a chimney mount; the chim-
ney won't stand it, unless you
can arrange for guy wires.

Summary

You can run into a variety of
other situations in CB antenna
installation on roofs. Experience is
your best teacher. And you must
be able to improvise. Few installa-
tions are average or normal. Each
scems to have something different
to contend with. Knowing the
basics given here. and carrying
along the extra materials we sug-
gest, can smooth out a lot of the
kinks. Knowledge and preparation
make it possible for you to hang
those antennas high and inexpen-
sively, and make money while doing
it! O
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Fig. 10 A good ground, having high-
current capacity, is necessary for pro-
tection of the CB equipment. Drive a
6-foot copper stake into the ground at
a point near the antenna mast. (photo
A). Firmly bond the ground wire to the

mast and run it tas straight as
possible) to the stake (B), avoiding
metal qutters wherever possible.
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SErvicing
GE Modular
Golor TV

Part 6/By Gill Grieshaber, CET

Only two IC’s and one transistor are
required in the chroma circuit of the
General Electric 19YC-2 chassis.
more, there are no adjustments for take-off
or bandpass alignment.

What's

Chroma Features

There is an old cliche about “A
calm following the storm’, and it
applies to this circuit analysis. Last
month, we found that the video
circuits of the General Electric
19YC-2 chassis were far more ex-
tensive and complicated than the
average. By contrast, the chroma
circuit we're examining this month
is quite simple.

Two 14-pin IC’s and one transis-
tor are the only active chroma
devices. In addition, the chroma
take-off and bandpass tuning stages
cannot be adjusted; only the “‘tint-
phase” coil is adjustable.

The simplicity of the chroma
system is obscured in the chassis
because it shares the EP93X108
module (Figure 1) with the multiple
video stages. From that module, the
three chroma -Y signals and the
video Y signal goes to the module
surrounding the CRT socket, where
they are matrixed together in the
color-amplifier transistors before
going to the three picture-tube
cathodes. It is important that we
know where to find these signals
and what waveforms and ampli-
tudes to expect before we attempt
to troubleshoot any chroma prob-
lems.
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Many major test points are pro-
vided. They are metal rods, sticking
up from the module, as shown in
Figure 2. These are very handy, and
we should practice using them to
save our testing time and prevent
accidental shorts.

Basic Chroma Requirements

Regardless of whether tubes,
transistors, or IC’s provide the
amplification, several basic AC
signals are necessary.

Chroma sidebands

Two kinds of chroma signals
(burst and chrominance sidebands)
are included with the composite
video that’s broadcast. These sig-
nals are removed from the video
(before the delay line or any 3.58-
MHz traps) by a resonant circuit,
called a take-off coil, which is
tuned to about 4 MHz. Purpose of
the tuning is twofold: it removes
the low-frequency video components
while passing the chroma frequen-
cies; and the peak compensates for
the roll-off of the IF alignment
curve.

Therefore, only the burst and
chroma signals (the so-called
“comb” pattern of color bars) pass
through to the chroma IF’s. Next,
bandpass circuits provide amplifica-
tion and a flat response between 3
MHz and 4 MHz. A color-level
variable control is included in these
stages. In some chroma bandpass
circuits, the burst is keyed-out, so
the bar pattern at the output has
only 10 bars.

Burst

Burst is extracted from the com-
bined burst/chroma signal by a
keying process using enabling
pulses. These pulses are merely
samples of horizontal sweep, which
have been delayed in phase (time),
and sometimes clipped or cleaned
up a bit.

The burst is amplified before it’s
used to synchronize a 3.58-MHz
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oscillator. From the oscillator comes
a continuous carrier of a certain
phase. (Of course, a few models,
including some of the older General
Electric’s, make the burst ring so
that it becomes a continuous car-
rier; but that’'s not the case with
the YC-2 chassis.)

Demodulators

Each demodulator must have
those two input signals: the ampli-
fied chroma sidebands; and a
3.58-MHz continuous carrier. The
phase between these signals deter-
mines the tint of the color from
each demodulator.

Therefore, since there are three
primary colors, it follows that three
demodulators are required. Many
models demodulate R-Y and B-Y,
however, then matrix them to form
G-Y, thus requiring only two de-
modulators. And the phase between
the carrier and the sidebands must
be different for each demodulator.
That means, the phase of either the
sidebands or the 3.58-MHz carrier
must be changed before each de-
modulator. In this model, the
carrier is phase shifted by LCR
filters.

The output of a demodulator is
one complete color, except for the
missing black-and-white com-
ponent. So, R-Y actually means
“red color minus the video.”

Matrixing

Each color circuit must combine
the -Y color signals and the video
signal. Older sets fed the color
signals to the CRT control grids
and the video to the common
cathodes; matrixing was accom-
plished inside the picture tube. The
GE YC-2 matrixes the color and
video signals by applying the color
to a base, and video to an emitter
of each of the color amplifier
transistors. Those three power tran-
sistors and the video-driver tran-
sistor are on the CRT-base module,
as described last month.

January, 1977

NG

Both the video and chroma circuits are on the EP93X108 module, except for the
final color power amplifiers on the CRT-socket module.
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TP225 L220 0200 R22¢ €220

Back to the “black box”
I have gone through these color
X200 basics to show you that the require-
- /’RVSTA'- ments are the same, and the

G-Y g
FoY —— _H— waveforms are identical, whether
By —> = tubes or IC’s are used. The biggest

difference is the way many stages
are included inside of one IC, thus
preventing any testing of individual
stages.

So, we are limited to the “‘black-
box’" method, including these steps:
e Check all of the DC voltages of
the IC; and
e Look at all of the waveforms
around the IC.

e If both the DC voltages and the
waveforms are wrong, it’s likely the
IC is defective;

o But if the DC voltages are within
tolerance and the waveforms of the
signals are wrong, probably the
defect is outside of the IC.

Of course, 1 have over-simplified
a bit. But it should illustrate the
general method of testing. And it
helps that all of the chroma
waveforms and amplitudes are
Fig. 1 Chroma circuits of the General Electric YC-2 chassis occupy less than easily within the ability of a good
half of the EPY3X108 module. scope to handle.

#-— (C210

2V
D T T T T T T e L e L R R e R L L)
T T T T T T P N e e e -

P17 22V
EP93X108
FROM Q300 # AL | CHROMA - VIDEO MODULE
VIDEQ 300 D
T @

) —t
@ - @ = 00l I.l 2 )
(@4 o L;-::;—

CRYSTAL

. |

CHROMA INPUT  + 7V

P01

e @ @) w2
—1t APA

LT T L Y P P T Y Py Y Y LT
TessTsTecsENSSEEShessosnbee

L 26)

4.4V
8

8
POS PULSES : v
FROM 5> it vy—y A ! 2 CHROMA
3 z

. 5146 KR CHROMA

FLYBACK #5 ] .02 | / BV outPur
1500 2 R20)) 410 Q
) @ @Y @
(3]
.@ 'S
13 P4 L
R cBy OV coorGAlN < 6.5V

®

=
COLOR H F2x8 . : 3,58 MHz OUTPUT
(N ] 3
nke L 93 ¥ Iwur
NN L
77 TO R¥2 AND =
o @ Y372 IN VIDEQ
- (PICTURE CONTROL) D) I.oz
> ¢ ! Hov 4
.@ L 1000 @ -
= =
TINT HHE! @)
S0 >> = TINT RANGE
(1] Sa00
@
[ K ) 300 Q
1 L TINT CONTROL sy
i KITIER
Bl 0 0 @ o 0 0 0 om0 D D e e D

[ S penpsps i oo e e T

wWWw americanradiohistorv com



Fig. 2 Two typical test-point pins are
shown just below 1C210. These test-
points can save your testing time and
help prevent accidental shorts.

GE 19YC-2 Chroma Circuit

The essential first step of trouble-
shooting always is a clear under-
standing of the circuit being tested.
So, we will first explain how the
YC-2 chroma system operates, in
addition to giving some typical DC
voltages and AC waveforms to
guide you in future servicing.

Figure 3 gives the entire sche-
matic of the YC-2 chroma circuit,
minus only a few details of the
color/video matrixing which were
covered last month.

Chroma input

Composite video comes in
through R210, which also serves as
isolation. L210 and C210/C211
(capacitances in series) tune to
about 4 MHz.

The effect of a tapped coil is
obtained from the two tuning
capacitors, C210 and C211, so ap-
proximately half of the total signal
voltage finally reaches the input of
the 1C210 at pin S (Figure 4).

Chroma IF’s and color control

Older tube models used a po-
tentiometer to control the AC color
signal. Manual control of the color
level in the YC-2 is accomplished
by a variable DC voltage (from
external control R234 and from the
‘“‘picture’’ control in the video)
which determines the gain of the IF
transistors inside 1C210. When the
control was turned CCW for no
color, the DC voltage at pin 3 of

IC210 was +S volts; with normal
color, it was +7.1 volts; and at
maximum rotation, the DC was
about +9 voits, in this individual
chassis.

Chroma output comes from
IC210 at pin 2. From there it goes
across the page to a low-pass filter
section consisting of (214, C216,
and L212, then on to a high-pass
tilter (C215, L213, and R248).
Together, these two fixed filters
provide reasonably-flat response be-
tween 3 MHz and 4 MHz. From
the fiiters, the chroma sidebands go
through C231 (notice test point
TP215) to pin 4 of the demodulator
IC, 1C270. Figure S shows the
waveforms.

Killer and ACC

Both of the killer and ACC
functions are adjusted by the value
of the DC voltage at pin 10 of
1C210. Control R241 is used to vary

Fig. 3 This is the complete schematic of the GE YC-2 chroma circuit, with a few
off-module components shown. Especially notice the cascaded high-pass filter
(C214, L212, and C216) and the low-pass filter (C215, L213, and R248) which
together give the same flat-topped bandpass response that usually requires an
overcoupled double-tuned transformer. These filters can be non-adjustable,
whereas that would not be accurate if no adjustments were provided for an

overcoupled transformer.
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the voltage between about +7 VDC
with the control CCW, to about +9
VDC when the control is at
maximum CW. Correct adjustment
of this sample gave +7.6 volts.

Almost all technicians first will
check the killer control when there
is no color. Right? Well, where do
you look if the complaints are weak
color and green faces? In the GE
YC-2 you had better check the
killer/ACC control setting. This
could be a real dog problem, so I'll
explain it rather thoroughly.

With a color program tuned in
on a new YC-2 chassis, the color
becomes weak and the hues all
green when you turn the Kkiller
control (R241) fully counter-clock-
wise. Then, as you turn it slowly
clockwise, the hue slowly becomes
normal and the color saturation
increases. Finally a point of maxi-
mum color is reached, and any CW
rotation beyond that eliminates the
color entirely. Apparently, this is
the ACC operation at work. But
that’s not all.

If the tuner is set for an unused
channel, the antenna leads are
removed, and the killer control then
is varied from end to end, you will
find only one adjustment which
brings in color snow.

Now, given these separate ACC
and Killer actions, where should you
set the control? As you can
imagine, a wrong adjustment can
cause all kinds of apparent defects.

The Photofact for the previous
YC chassis recognizes these oppo-
site requirements. Here is a re-
written version of the Photofact
sequence of killer adjustments:

e With a color program or a
color-bar pattern tuned in nor-
mally, turn the killer control clock-

o % f-

Fig. 4 Waveform at the top is the
1-VPP color-bar pattern at the input to
R210, before the take-off coil. Below
is the 0.1-VPP color-bar ‘‘comb”
pattern at the input of 1C210 at pin 5.

wise until the color suddenly dis-
appears. This is a critical point, so
turn slowly and stop immediately
when the color leaves. Notice (per-
haps by the slot in the shaft) where
the control is turned;
e Tune to an unused channel, and
remove the antenna leads. Turn the
killer control CCW slowly for the
one critical point giving colored
snow. Notice the shaft position;
e Finally, turn the control about
midway between the previous test
points. Try the performance both
with a color program, and without
any signal for proper killer action.
Of course, it's difficult to know
how to locate those points accurate-
ly. You might attempt a shortcut by
using a blank channel—rotate the
killer control for the one critical
point giving colored snow—then,
rotate it slightly clockwise. Test the
killer action with both color and
B&W programs. But don’t be sur-
prised if you have to do this several
times before all conditions are
right.

Burst

Burst separation and the use of
burst to synchronize the 3.58-MHz
oscillator are all inside IC210,
except for the horizontal pulses that
allow gain only during the hori-
zontal-retrace time.

Most burst keyers delay the
arrival of the horizontal keying
pulses so they coincide with the
burst time. Another approach is
used in the YC-2 chassis.

The waveforms of Figure 6 and
the schematic in Figure 3 help us
understand the burst pulses. At
module pin 10, we find 120 volt PP
pulses from a winding of the
flyback. Tips of the pulses are

Fig. 5 At the top is the 0.2-VPP color-
bar waveform at pin 2, the output of
IC210, and the bottom trace is the
0.1-VPP waveform at pin 4, the input
of 1C270, following the high-pass and
low-pass filters.
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pointed, and are not suited for
burst keying. But Y210 acts as a
rectifier which passes only the most
positive portions of the positive-
going pulses (that's why the base
line between pulses—lower wave-
form of Figure 6A—has a sawtooth
slope). Then R201 and diode Y200
clip the tips of the remaining pulse
height which exceed 10-volts peak.

Therefore, by the time the pulses
reach pin 4 of IC210, both the tips
and baseline are flattened (Figure
6A). However, this dual-trace wave-
form reveals little phase change.
Normally, the tips of sweep pulses
occur before the burst. How, then,
can these non-delayed pulses pro-
vide correct burst keying?

The answer is in the wide, flat
tops of the clipped pulses. Figure
6B shows a dual-trace waveform of
the burst area of the video versus
one pulse tip. The clipped tip
makes the top of the pulse much
wider than usual, and it is perfectly
flat for more than twice as much
time than is necessary for any
variation of burst location.

It diode Y200 should open, it's
likely that the resulting sharp tip of
the pulses would give poor burst
and critical color locking. Of course,
the higher amplitude of the pulses
might ruin the IC, also.

Tint control

External variable control of the
color tint also is by a DC voltage
applied to IC210 at pin 12. Skin
color is all green at about +7 volts;
therefore, the ‘“tint-range’” control
(R226) is included on the module to
prevent the DC voltage, from the
front-panel tint control (R232),
from dropping below +7 volts.

Range of the tint voltage at pin
12 of IC210 was about +7.2 VDC
CCW for green faces, about +8.4
for normal skin hue, and about +9
VDC CW for blue faces. Tint is
another function that's under VIR
control in other variations of this
chassis.

3.58-MHz oscillator

Almost all of the oscillator circuit
is hidden inside of I1C210. The
crystal and two capacitors for
setting the precise frequency are
connected to the IC at pin 8.

The 3.58-MHz continuous carrier
emerges from 1C210 at pin 13, and
goes to the base of Q200. Now,
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Panasonic

A good product is made with the
service industry in mind.
Panasonic went one step further...
We kept your customer in mind too!

It takes a lot of guts to build a Nationally
Automated Parts Computer System that finds
parts in seconds anywhere in the U.S.A.....
especially when it doesn't get much use

Panasonic did it!
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(A)

(8)

Fig. 6 The burst-keying horizontal pulses are clipped rather than being delayed
in phase. The top waveform of (A) is the 120-VPP input to the module at pin 10,
and below it are the 7-VPP pulses after clipping of top and bottom. There is no
discernable phase change. In (B) photo, it's clear that the wide, flat pulse tips
should key the burst with accuracy, even without any phase delay.

Q200 is labeled ‘*3.58-MHz ampli-
fier’", but it has little gain. Instead,
its purpose seems to be to furnish
isolation for the ‘“‘tint-phase” tuned
circuit (L220 and C226) at the
collector. L220 has an adjustable
core, which is used to bring the
correct skin hues to the center of
the tint-control rotation.

From L220, the carrier divides
and is sent through two LCR filters
that shift the phase for the de-
modulators, which are inside 1C270.
C227, L222, and R223 provide a
leading phase for R-Y, while L221,
C228, and R224 give a lagging
phase of the carrier for the B-Y de-
modulator. According to Figure 7,
the total phase difference is slightly
more than 100 degrees.

Demodulators

The chroma signal is at pin 4 of
1C270. the carrier for the B-Y
demodulator is at pin 7, and the
carrier for R-Y is now at pin 6. All
of the necessary signals are present.

Inside 1C270 are located several
amplifiers, two demodulators, and
one matrix stage which combines
samples of R-Y and B-Y to produce
G-Y. These three -Y signals appear
at the output of 1C270.

In the blue channel, L270 and
R260 provide peaking and the
correct load. Diode Y270 is there
only to clip arcs or other transients;
it has no signal function. R270 and
C270 remove unwanted demodula-
tion ripple. Similar components of
the other two channels do the same
functions.

These three -Y signals drive the
bases of the three color amplifiers,
which are located on the CRT-base

module (Figure 8). Video is applied
to the emitters of the color power
amplifiers, thus completing the
matrixing, and the amplified com-
plete color signals are applied to
the three picture-tube cathodes.
The output waveforms are shown in
Figure 9.

Comments
By now you should be convinced

Fig. 7 This dual-trace waveform taken
at the outputs of the phase-changing
filters (TP220 and TP225) shows more
than 90° phase difference between the
3.58-MHz carriers for R-Y and B-Y
demodulation.

that tracing the cause of a chroma
trouble is no more difficult in this
solid-state color-TV receiver than it
would be in the older tube-
equipped receivers. But there are
several ‘“‘if’s"".

Troubleshooting is no more ditfi-
cult:
e if you know the path of signal
flow and the location of the test

points;
continued on page 58

Fig. 8 Front side photo of the EP93X66 combination CRT-socket and matrixing
module shows the three power transistors with their heat sinks.
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Profitable Repairs
of CB Mikes

Part 1/By Marti McPherson and Forest Belt

The lack of a uniform color code for cables is one of the problems that discourages some CB
technicians from making mike or cable repairs. Here is the solution: learn how to analyze mike
wiring so you can repair any type rapidly and profitably.

It’s half past four and your shop
closes at five. A customer walks in
and asks tor a replacement mike to
fit his CB radio. From memory, you
know his transmitter is electroni-
cally keyed. The only mike of that
model you have in stock happens to
be a relay-switching version. If you
don’t want to lose the sale, you'd
better know how to rewire the mike
to suit electronic switching.

That's just one possible problem
you encounter with microphones for
two-way radio. But, mike repairs
are simple, sometimes. In fact,
probably 80% of the time, a so-
called mike trouble can be cured by
replacement of cable or connector.
If you can make the fix quickly, it
pays your customer to have the
mike repaired instead of replacing
1t.

You might view the problem as
an opportunity to step-up the
customer to a better mike, perhaps
a noise-cancelling or an amplified
type.

Wiring Not Standardized

But either way, you'll have to
know how to deal with the wiring of
CB-radio mikes. As you might
know, the manufacturers follow no
standardization of wire coding for
microphones. If you're lucky and
have the transceiver schematic,
sometimes you can use it and the
old mike to guide you. That way,
the replacement goes without a
hitch.

All too often, however, you have
modifications to make, either be-
cause you don’t have exactly the
right type of mike, or because the
replacement needs some change to
match the transceiver.

In these two articles, we'll put
you through a "‘mini” repair course
for CB microphones. Afterwards,
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Here is a typical CB microphone after it has been opened for testing.

you'll earn your mike-repair fees
more quickly.

Analyzing Mike Cord Troubles

Let's deal with some of the easy
ones first. Certain mike repairs are
primarily mechanical. That is, you
needn’t always go through a de-
tailed diagnosis. You analyze the
complaints of your customer, per-
haps try the mike yourself, stretch
and wiggle the connector and cable,
and the results show you what is
needed.

Nothing’s easier to spot—usually
—than a defective mike cord.
How can you tell? Often you
can see it, as when the outer cover-
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ing frays next to the mike or the
connector. You might feel the
defect as a bulge in the cable, or
spot a wire broken inside the in-
sulation by the limp, too-flexible
appearance of the cord at that
point. You could take a clue from
your customer’s recital of symp-
toms: complaints from other CBers
that transmissions sound irregular
and choppy, even when nearby;
rhythmic cutoff in conversations,
such as when the mike cord swings
or bounces; carrier but no modula-
tion; the transmitter won’t key at
all, or keys intermittently; or, the
transceiver stays on when the mike
is plugged in.
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You'll hear other symptoms de-
scribed. Any complaint referring to
modulation at least suggests a mike
difficulty. Trouble with transmitter
keying almest certainly indicates a
mike fault. And the coil-cord or
cable stands out as one likely
trouble spot. In fact, a bad cord is
the most common microphone
breakdown (bad mike connectors
run a close second).

To avoid wasting time and in-
volving yourself in guesswork, tell
your customer to bring both micro-
phone and transceiver. You'll need
the transceiver diagram too, if you
don’t have it in your files.

Put a dummy load on your watt/
modulation meter, and connect the
instrument to the transmitter. Hook
up the set, turn it on, and verity
that the receiver works. Now,
quickly, make the following tests.

Plug in the mike, if it's not a
wired-in type. Squeeze the micro-
phone button. Watch the modula-
tion monitor as you scratch the
front of the mike with a fingernail.
Stretch the coil cord to its limit,
still scratching and watching modu-
lation. Twist the cord severely next
to the microphone, especially right
where it enters the strain-relief
clamp. Do the same at the other
end, where the cable enters the
mike connector or the transceiver.
Most cord defects come to light
under this exaggerated mistreat-
ment. Even impending breaks often
show up.

If all seems normal to this point,
investigate one more common ‘‘hid-

|

e ‘%

Fig. 1 A hidden break of a wire at the terminal block inside a microphone does
not require a new cable. Merely unsolder the open wire, clip it just behind the
break, re-strip, and re-solder to the terminal.

den’’ trouble spot. Loosen the
strain-relief clamp. Again twist and
stretch the cord. Often wires will
sever just inside the microphone
itself, without damaging the in-
sulation (Figure 1). Such defects tax
your deductive and troubleshooting
powers.

Cases of “‘no keying,”” in which
you squeeze the microphone button
but the transmitter doesn’t come
on, can be checked out a bit
further. Open the microphone case,
exposing the wires. Hold the mike
button down. With a jumper clip.
short together the two wires that

connect to the keying contacts on
the mike switch. You might have to
examine the transceiver wiring dia-
gram to know which wires they are.
Simple relay-keying systems typi-
cally use the red and black wires
for keying. With electronically
keyed transceivers, it could be red
and black or red and blue. (Keying
never involves the white wire. We'll
show you much more about keying
in the second of this two-part
article series.)

Suppose jumpering at the mike
doesn’t key the transmitter. Unplug
the mike. Again referring to the

(R)

(B)

Fig. 2 Always make a diagram of colors and connections before you disconnect the old cable (A). Also, you might find it
saves time to remove some components (B) from the mike shell.

www americanradiohistory com
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transceiver diagram, jumper to-
gether the transmitter keying pins
at the mike jack, or the keying
wires inside the set. That should
key the transmitter if the fault lies
in the cable or connector. If it
doesn't, then service the trans-
mitter.

A similar technique works with
“no modulation” cases. (Subbing a
known good mike would be quick;
but you may not have one of the
right type handy and with the right
connector.) Inject about 1-volt RMS
of 1000-Hz audio signal on the
white wire inside the mike; the
shield is ground for this. Squeeze
the push-to-talk button. No modu-
lation? Make some provision for
keying with the mike unplugged;
the jumper just described will do.
Inject the same audio signal at the
mike input jack (or inside the
transceiver where the white mike
wire connects). Still no modula-
tion? Diagnosis: the transmitter has
a defect.

That should give you the idea.
Just remember one factor, however.
You'll find a dozen different con-
nector configurations used with CB
microphones. Mike cords may have
three, four, five, or even six con-
ductors, some or all of them in use.
Whatever you do, when the fault
doesn’t yield readily and quickly to
the tests just described, get the
transceiver and microphone sche-
matics. You can’t do an intelligent
troubleshooting job without them.

(A)

(A)

(B)

Fig. 3 Prepare the new mike cable by stripping away about 3 inches of outer
insuletion (photo A). Slice Va-inch of insulation from the wire ends (B), tin the
ends, and transfer the insulating sleeves from the oid to new wires.

Making Short Work
of Cable Repair
Rule one: Pick a replacement
cable with the right number of
conductors. Of course, you can
work with one that has more wires

" than required. But it might confuse

your wiring; and the diameter
might not fit the connector as it
should. Morcover, check to make
sure the right wires are shielded.
Color of the shielded wire won't be
critical, because you can figure out
the new color scheme. Usually,
though, white has the shield.

Rule two: Select a replacement
cable as long or longer than the old
one. Be especially conscious of
length in coil-cords, the so-called

“retractile” cables. Some appear as
long as the original, but won’t
stretch as far. Mike cables must
withstand a lot of stretching; it’s
best if they don’t have to be drawn
out to their limits.

Rule three: Install a new con-
nector at the transceiver end of the
replacement cable. A worn cable
suggests unseen wear and tear in
the connector too. A new connector
makes excellent insurance against
callbacks.

Gather the replacement cable
and connector, a soldering iron,
solder, a wire cutter/stripper, a
small clamp-type vise, plus pencil
and paper. Lay the old mike and
the replacement cable side-by-side

(8)

Fig. 4 Before making new connections, match up the color codes with the diagram. Then, if the colors don't match, mark
down the colors you assigned to the new cable. Keep as many as possible of the original colors (A). Check against the

diagram as you solder the wires (B}).

January, 1977
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~ THE
INSTANT
‘DIGITAL
CB
TESTER

Now one unit
does it all.

The Hickok Model 388 CB in-
line Tester hooks up to any CB
transmitter and tells you every-
thing you need to know, instantly,
digitally.

Push a button to switch from
in-line to front panel input and
it becomes a high sensitivity 7
digit frequency counter for mea-
suring any frequency from 10Hz
to 55MHz.

Add a pair of wires, and you
can power it from any 12V source
for in-the-car or other remote
operations.

MODEL 388 $349
MODEL 388X $475

Model 388has a 10ppm (.001%)
time base accuracy.

Model 388X contains a preci-
sion TCXO with 1ppm accuracy.

Part of the
HICKOK

Comm[ ine

the full line of professional
CB service instruments.

HICKOK

the value innovator

INSTRUMENTATION & CONTROLS DIVISION
THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Oupont Avenue « Cleveland, Ohio 44108
(216) 541-8060 TWX: B10-421-8286

For More Details Circle (12) on Reply Card

on your workbench. Carefully dis-
assemble the mike so you can see
how the old wires connect. With
pencil and paper, record the pin
numbering—if there is any. List
which color conductor goes to each
terminal.

As likely as not, you'll find a
difference in color coding between
the old cable and the new. The
most common mike cable contains
three insulated conductors and one
shield. (The shield might, in a few
cables, be replaced by a bare wire.)
The conductors usually carry red,
black, and white insulation. Yet,
you'll find mikes with yellow, violet,
green, and blue in the cables too—
even in four-wire cords. There
simply is no standard color coding.

However, for replacement mikes
that we've used most (Turner and
Telex), this coding seems to be the
norm: White is for the main audio
or mike-output wire; ground is a
shield or a bare wire; a red
conductor usually makes the relay
connection which activates the tran-
mitter; and black is the return
path.

But, sometimes the red connects
to ground in the transceiver, along
with the shield. In that case, the
black conductor keys the trans-
mitter relay. Or, black might key
the transmitter electronically by
completing its ground circuits when
the mike button is pressed; the red
wire is the receiver ground when
you release the mike button.
And from here the situation be-
comes hopelessly confusing. Varia-
tions abound, especially with elec-
tronic switching for the transmitter.
Fifth and sixth wires perform
special transmit/receive functions.
We'll go into all of that in Part 2.
You can see, though, why it's a
great help if your customer thought
to bring his transceiver schematic
along. Or, perhaps you can find a
similar one in the Sams PhotoFact
CB Series.

You can manage for now with
mike and new cable together on
your bench. Remove the screws that
hold the microphone halves to-
gether. For a handset, unscrew the
mouthpiece to expose the wires.
Make a diagram and notes of
which wires go where (Figure 2).
Sketch the mike, and list wire
colors. Put the mike half with the
terminal block or the switch in the
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small clamp vise. Or, remove the
block or switch itself from the mike
and clamp it in the vise.

The old mike wires might be
encased in clear plastic insulating
sleeves at the terminals. Slide those
out of your way. They keep each
connection insulated from the rest.
You'll use these sleeves in a similar
manner on the new cable.

Heat up the soldering iron tho-
roughly before you touch it to each
terminal. Free the old wires quick-
ly, and get that iron away from the
mike as fast as you can. Overheat-
ing here could damage the mike
element. Disconnect all of the
wires.

Pick up one end of the new
cable. Figure 3 illustrates how to
prepare the cable end. -Strip the
outer covering back about 3 inches
from the end. Transfer any in-
sulating sleeves, grommets, and the
like from the old cable onto the
new cable.

Let the old wires be your guide
while stripping insulation from the
ends of the conductors. Some
terminal connections require more
(or less) bare wire end than others.
If you leave too much, you intro-
duce the possibility of arcing and
shorts. If the strands of the wires
aren't already tinned, do it now.
Slide the clear plastic sleeves onto
the wires after the solder cools.
Push them back out of your way;
you don't want to melt them when
you resolder.

Solder the wires to the terminal
block or switch. Start from one side
and work toward the other. Match
the wires according to your diagram
and notes (Figure 4). Don’t use too
much solder. It can cause shorts, in
such tight surroundings.

When all connections are firm,
verify that you’ve wired correctly.
Slip the insulating sleeves down
over the terminals. Screw the
terminal block back into the mike
(if you took it out). Arrange the
conductors and sleeves so they fit
snugly in the mike shell with no
pinching. Make sure the cable
outer covering protects the cord
where it clamps. Screw the mike
housing back together.

At The Connector End
You can cure most mike prob-
lems in 1S minutes or less. And to
make a profit, you have to. Take

ELECTRONIC SERVICING



(A)

(8)

(C)

Fig. 5 Mike connectors are manufactured in many different variations. (A) This one comes with the screw-adjustable
strain relief assembled ready to be slipped over the cable before the wires are soldered. Another kind (B) must be
assembled as you go. (C) After the parts are installed on the cable, the wires are soldered to the connectors. Soldering is
quicker and less-susceptible to wiring errors if you hold the connector block in a vise or vise-grip pliers.

connectors as an example. Whether
you're putting a connector on the
end of a new cable, replacing a
defective one, or adding the right
connector to a new mike, the basics
are the same.

You wired the mike end of the
cable exactly as the old cord was
wired. Right? Do the same at the
other end—with a new connector,
preferably. If you kept track of
color coding, marking any changes
between the old cable and the new,
then transferring those alterations
to the new connector should present
no difficulty.

Remove the collar of the old
connector, and expose the wires.
Orient the notch of the old and new
plugs to the same position, and
clamp them both in the vise. Wire
the new plug the same as the old,
taking into account whatever color-
code differences there were.

Strip the wire ends 1/8 inch, and
tin the ends. Disassemble the new
connector (Figure 5). Slide the shell
and coupling ring onto the cable.
Clip the ring into the shell with the
snap-ring. (If the cable was pre-
trimmed, the conductors might be
too long, and difficuit to thread
through the shell. Twist the con-
ductors together before you poke
them through the connector shell.)

Heat up your soldering iron.
Measure the tinned tips of the
conductors. Snip off all but 1/8
inch of each. Clamp the pin
insulator in the vise.

With your wiring data at hand,
slip the conductor tips into the

January, 1877

holes in the proper connector
terminals. Solder each wire to its
terminal, but go easy on the
amount of solder. When you leave a
wire not connected (NC), cut off the
bare tip so the wire remains fully
insulated. If two wires go to the
same pin, tin the bare ends to-
gether, and solder them as one wire
to the pin.

Tug on the joints, after they've
cooled, to see that the connections
are solid. Slide the body of the
connector down onto the pin insula-
tor. Screw them together (Figure 6).
Tighten the strain-clamp screws.

Next Month
What do you do when a mike

(A)

comes to you in pieces? You can’t
compare old with new. Color coding
may be ditterent. We tell you in
Part 2 how to “‘trace” what goes to
what.

Then comes that full explanation
we promised you on the three ways
modern CB transceivers are
switched from receive to transmit,
and back again. You need to know
that so you'll recognize what kind
of microphone a transceiver takes.
Also, you'll see how to interchange
mike types and styles.

Finally, we take you through
some quick symptoms and cures
which are all intended to help you
make money when repairing micro-
phones. It can be fast and easy! [

(B)

Fig. 6 After the connectors are soldered and assembled, take these precautions
to prevent shorts or an early failure. (A) Tighten the connector screws snugly,
but don’t use so much force that the threads are stripped or the insulator body
is broken. (B) Don't squeeze the strain-relief so tight that it bites through or

smashes the insulation.
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Fig. 1 The Zenith Model F638 is a deluxe tape deck (no power amplifiers) that both plays and records in stereo using
8-track cartridges. Meters show the recording level, lights indicate which of the four stereo programs is operating, and a
‘fast-forward” button switches in another motor winding that gives a faster tape speed. AC bias reduces the noise level

and distortion during recording.

Theory And Repairs 0f Stereo-8 Tape Machines

By Robert L. Goodman, CET

The "old Pro gives good advice
about 8-track tape rachines in
general, and specific servicing tips
about the Zenith Model F638 tape
deck.

Troubleshooting and servicing
tape machines demand both me-
chanical and electronic skills. Of
course, these opposite requirements
can be lcarned separately, but there
are distinct advantages in knowing

FROM MIKE JACK
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Fig. 2 The bias-oscillator transformer is wired permanently to both of the erase
windings in the combination record/play/erase head. During playback, the
supply voltage is removed from the bias-oscillator transistors. Internal magnetic
coupling between the erase and R/P parts of the head feeds sufficient bias
signal to the head during recording. One end of the R/P head goes to the input
for play function, and the other end is fed audio through R417 for recording;
the switching grounds the unwanted end of the head. In addition, another
section of the switch feeds either the microphone or head output to the
pre-amplifier.
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the entire machine. Therefore, we
are going to give some of the
basics plus a description of one
specific tape player/recorder, the
Zenith Model F638, as an example
of practical servicing.

Electronic Background
Most of the unique electronic
circuits in tape recorders are neces-
sary because of the magnetic re-
cording and playback heads. The
strength of any magnetic field
depends on the core material and
the number of turns of wire versus
the current. That’s why the heads
in tape machines primarily are
driven by current during recording.
A magnetic field that is uniform for
all audio frequencies of the same
amplitude requires identical cur-
rent. This is commonly called

“constant-current’’ recording.

Constant-current recording

Although it sounds complicated,
obtaining a constant AC current for
all frequencies is easily done. The
recording head (which has an
impedance that rises evenly with
increasing frequency) is driven by a
voltage source through a fixed
resistor of perhaps ten times the
tmpedance of the highest frequency
that’s to be recorded. Therefore,
the total impedance of resistor plus
head only varies about 10% over
the required audio band. When
driven by a flat-response voltage,

ELECTRONIC SERVICING



the head receives the same AC
current for all frequencies.

No circuit gives something for
nothing, and here much of the
voltage is lost in the resistor. But
the head requires very little voltage,
and total voltage can be obtained
without difficulty.

Cure for distortion

From the preceding condensed
explanation, it would seem that to
have a tape system would require an
amplifier to drive the head and a
mechanism to move the tape. Then,
just reverse the process for play-
back. with the output from the
head feeding an ordinary audio
amplifier. It's simple; nothing to it!

Unfortunately, such a primitive
system would emit very high play-
back distortion, along with low
volume and insufficient bass re-
sponse! We'll discuss each of these
in turn.

Engineers finally discovered that
“hysteresis” of the magnetic mater-
tal was causing the distortion.
Briefly stated, the magnetic field
does not trace the same curve when
increasing in intensity as it does
when decreasing. In other words, it
is magnetic non-linearity.

Over many years, various meth-
ods of solving the problem were
developed. Today, there are two
practical ways. Both operate by
keeping the magnetic field from
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A BOOSTS BASS DURING PLAYBACK
B FLAT NEGAT!VE FEEDBACK DURING RECORDING
C BOOSTS HIGHS DURING BOTH

compensation are functions of the

2-trarsistor pre-amplifier section. C403 bypasses the emitter of Q401, boosting
the treble by reducing the emitter degeneration at high frequencies. In addition,

the bass is boosted during playback by the values of C405 and R407 (A).

DC

stabilization of the direct-coupled stages operates by taking the base DC
voltage for Q401 from the emitter of Q402. Each channel has a pre-amplifier.

ever reaching zero.

DC bias
The cheap, dirty way is to run a
DC current through the head along

with the AC signal current. Well,
the distortion is minimized alright,
but at the expense of a huge
amount of “tape’ noise. Often the

continued on page 38
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Fig. 4 Q403 is a simple amplifier with a tuned trap (L401 and C410) at the collector to remove any bias frequencies
coming back from the head through R417. Output of Q403 goes to the head for recording (through R417), to the external
power amplifiers (through R418), and to the emitter follower, Q404, which drives the meter rectifier and the recording
meter. A similar circuit is provided for the other stereo channel.
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Tape Machine Repair

continued from page 37

noise is similar to and larger than
that from a worn phonograph
record! Even so, today some ‘“‘low-
priced” machines are built with DC
bias, as it is called.

AC bias

A better solution is to add
high-frequency pure sine waves
(that’s redundant; a sine wave is
pure by definition) directly to the
recording head. The experts are not
certain how this reduces the mag-
netic non-linearity, but the results
cannot be argued. A well-designed
AC bias circuit can reduce the
distortion to a very low figure.

Notice one important fact: the
audio signal and the AC-bias signal
are NOT mixed together in a
fashion similar to the oscillator/
mixer function of a superhetero-
dyne radio, which gives sum-and-

difference frequencies. Non-linearity
can not be tolerated. That’s prob-
ably why the AC bias never is
added to the AC recording signal in
a previous tube or transistor ampli-
ticr stage.

Also, the AC bias permits record-
ing with more current (louder
sounds), and this increases the
maximum volume of tape systems.

No bass

For an explanation of the lack of
bass in our primitive system, we
need go only to the characteristics
of inductances. The playback head
inductance rises with increasing
frequency. So, the playback head is
efficient only at the higher frequen-
cies.

We are ignoring other minor
sources of poor frequency response
(such as the width of the gap in the
head, and the effect of the tape
speed). In an actual record/play-
back system that has no frequency
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Fig. 5 One large circuit hoard holds all
of the transistor stages. A second
board contains the power-supply com-
ponents and the relay.

compensation, the extreme high
frequencies roll-off, also.

That previous sentence tells us
what must be done to obtain a tape
system of acceptably-flat frequency
response.

Compensation
The frequency response of a

The Eight-Track Cartridge

Eight-track tape cartridges (sometimes called
Stereo-8) all conform to the specifications of the
original Lear-Jet cartridge. The endless tape is
wound on a single internal reel, and the tape does
not leave the cartridge. Three cutouts at the rear
of each cartridge allow the track-change contacts,
playback head, and capstan drive to protrude into
the cartridge, making contact with the tape.

Four sets of stereo tracks are recorded on each
tape, making necessary some kind of mechanism
to select the desired track. A strip of metal foil is
attached to the tape at the point just preceding

CARTRIDGE CASE

. TAPE GUIDE PLATE
/\ \/\

"ENDLESS LOOP" TAPE
WITH 8 RECORDED TRACKS

A

TAPE STORAGE REEL

HEAD

PRESSURE PADS{ TRACK SWITCH

TAPE GUIDE PIN

Courtesy of Howard W. Sams,
from 1-2-3-4 Servicing Automobile Stereo by Forest H. Belt.

the start of the music, and it shorts between two
contacts to act as a switch that starts the track
change. Each time the foil closes the circuit
continuity, the mechanism moves the playback
head to the next set of stereo tracks. Most
machines also provide a manual-change switch.

All the tape is wound on a single internal reel,
with the tape leaving at the hub (inside of the tape
pack) and arriving at the outside. No power is
applied to the reel. When the cartridge is inserted
into the player, the capstan of the player
mechanism contacts the pressure roller that's a
part of the cartridge, pinching the tape in
between. This is the only power that is applied to
the cartridge. Also, the internal spring-mounted
pressure pads keep the tape tight against the head
and the track-change contacts.

Rotation of the capstan and roller pulls the tape
from the center of the pack on the reel (by way of
the head, track-change contacts, and the corner
guide pin). That rotates the reel, which in turn
winds the tape from the capstan around the
outside of the pack on the reel. The tape is a
special kind, designed for minimum friction; each
layer of tape slides against the next layer.

Because there are eight narrow magnetic tracks
on tape that is only 1/4-inch in width, extreme
accuracy of cartridge and head positions must be
maintained to prevent crosstalk (music of one
track being heard faintly on another).

Fig. 6

ELECTRONIC SERVICING
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simple record/playback machine is
deficient in both high and low
frequencies. The solution is to
incorporate frequency-boosting cir-
cuits to strengthen both highs and
lows.

Generally speaking, the extensive
professional machines record with
boosted high frequencies, and play
back with boosted bass. Cassette
and cartridge machines that oper-
ate at slow tape speeds often
require some high-frequency boost
during playback, as well.

It our machine never was re-
quired to record again over a
section of tape, then it would not
require any more circuits or func-
tions. The statement applies to
plavback-only machines. All others
need some device to remove any
previously-recorded tracks. That’s
the function of the ‘erase’ circuit.

DC or AC erase

A magnetic field (cither DC or
AC of higher intensity than the
onc used to record) can erase
previous recordings. It is applied by
a scparate magnetic ticld from that
used during the recording.

Some simple cassette machines
merely move a permanent magnet
into contact with the right part of
the tape. Others have an  erase
head, but it has only a DC current
through it. Best of all are the
machines which have a separate
erasc head supplied with a high-
amplitude sample of the same sig-
nal that is used tor AC recording
bias.

A workable tape system

Although the actual circuits are
more complicated than we have
indicated, the previous basic build-
ing blocks, plus the switching, are
all that are neccessary tor satistac-
tory record/playback operation.

Next, we'll describe the ampli-
fiers and heads ot the Zenith F638,
pointing out the basic circuits
already described.

Zenith Electronic Circuits

The Zenith Model F638 is a
deluxe-type 8-track (sometimes
called Stereo-8) recorder/player for
home use. It is complcte except for
the power amplitiers, which usually
arc part of a component system
(Figure 1).

Head wiring

Machines designed for playing

January, 1977

tapes only do not nced an erase
head. And the 8-track cartridges
don’t have room enough for extra
heads. So, the Zenith combines the
record/play head and the erase
head in the same housing. The
schematic of the windings for one
stereo track are shown in Figure 2,
along with the record/play head
switching and part of the erase
circuit.

Notice that the erase head has
some magnetic coupling to the
reccord head. Enough signal for
proper recording passes through
without any visible path. During
playback, the supply voltage is
removed from the bias-oscillator
transistors. Other machines feed a
little supersonic bias signal through
a small capacitor (often adjustable)
to the record head.

The same head winding is used
tor both recording and playback, by

022

having the R/P switch ground one
side or the other. The 56K resistor
(R417) teeds audio AC voltage
to the-head during recording.
(Remember the ‘‘constant-current’”
requirement?)

Pre-amplifier stages

Two transistors are used in each
channel (left or right) for pre-
amplification and frequency com-
pensation (Figure 3). Notice that
the components that provide com-
pensation are marked.

(€403 bypasses R404, the emitter
resistor of Q401, at high frequen-
cies, but it is ineffective at low
frequencies. Therefore, the values
chosen allow Q40! to have more
gain at high frequencies, and this
boost is provided both for recording
and playback.

Two alternate pairs of series R/C
circuits between the collector of

continued on page 40

T [N RS 1

a7 L T3]
[

LEFT

LEFT
['F::“: ———

RiGHT

RIGHT .

RIGHT

T RIGHT.

INCHES

TRACK CHANNEL PROGRAM

Fig. 7 Eight tracks, which are used as four stereo pairs, are recorded on the %"
tape. Track 1 and 5 are the left and right stereo tracks of Program 1, tracks 2

and 6 are for Program 2, etc

(A)

(B)

Fig. 8 On these pictures of the Zenith F638 tape deck, the front panel is at the
top. The audio board is on the right (A), and the rectangle next to it is the bias
module. The motor (arrow), belt, and flywheel should be recognizable near the
bottom-center. The object at the left-bottom corner is the magnetic shield that
surrounds the power transformer. In picture (B), an arrow points to the solenoid
which activates the track-change mechanism.

www americanradiohistorv com

39



40

WASHER ———

BOTTOM BEARING

\(

“~___ REMOVE THIS

—TOP BEARING

"C"WASHER

— CAPSTAN AREA

Fig. 9 The flywheel/pulley assembly must be removed to reach the head. First, remove the "C” washer (drawing) and the
belt, then lift up on fhe assembly, as shown in photo.

Tape Machine Repair

continued from page 3%

Fig. 10 An Allen saiscrew secures the
head in position

TRACK
SWITCH

|

TAPE HEAD

Q402 and the emitter of Q401
determine the bass response. The
record/play switch sehects either

Fig. 11 Wiring of the head is through
two connectors (no soldering).

CAPSTAN SHAFT
(SHOWN WITH
FLYWHEEL REMOVED)

L0 e
225 INCHES, NOMINAL
BETWEEN PARALLEL

REFERENCE LINES.

N

PRESSURE ROLLER
{INSTDE CARTRI DGE)

Fig. 12 The head should extend into the cartridge by approximately 0.225 inch.
Notice that the track switch and the head are in line.

www americanradiohistory com

R406 and C404 during recording
(these values give negative feedback
having tlat response), or R407 and
C405 for playback. The C405
capacitor is small so the capacitive
reactance increases at bass frequen-
cies, thus decreasing the negative
feedback there and increasing the
gain, In other words, these values
give playback bass boost.

Direct coupling is employed be-
tween the collector of Q401 and the
base ot Q402. Theretore, good DC
stabilization is nceded. It is pro-
vided by obtaining the base voltage
tor Q401 from the emitter of Q402.
Suppose Q401 begins to draw more
current, perhaps because of an
increase of heat. The collector
voltage of Q401 (and the base
voltage of Q402) decreases. Of
course, the emitter voltage of Q402
“follows™ the basc and dcecreases.
This is the source of the Q401 base
voltage, so the bias of Q401 is
reduced. The lower base bias
decreases the collector current of
Q401, nearly restoring the original
collector voltage.

Amplifier and meter

Figure 4 gives the amplifier
circuitry beyond the volume control.
Q402 is a simple amplifier, with the
basc bias obtained from the collec-
tor to provide single-stage stabiliza-
tion.

L401 and C410 are a scries-tuned
trap which removes any bias high-
frequency signal coming through
R417 from the head. In addition,
R420 and C413 filter out the
remaining bias signal so it does not

ELECTRONIC SERVICING



read on the recording-level meter,

e D us b e Honeg Genemtor

goes to three destinations. R417 Ge . e 529995 .
3 . . Carl Babcoke (Electronic
fecds the signal to the head during Servicing) says, “If I
recording (that end of the head is could choose onlyd onef
: ; p p of the many kinds o
groupded during playback). Part of ) o [Ceetae i e
the signal goes through R418 to the terns, 1 would want this
external power amplitier for that one.” Thti}?k how mu‘(;h
L, . easier e composite
channel, apd the audio also feeds HATCHDOTS pattern be-
the base of Q404 through R420. TS low would make your
i H i - § job. It can also perform
. 0494 15..0perated as «n em'ltter GENERAL TELEVISION size, linearity, pincushion
f‘ollo“er, with the emitter fee_dmg a SERVICER and centering checks. 1t’s
tfull-wave peak-reading rectitier cir- only one of several
cuit (C415/CR401 and CR402/ Mpigue paticrmeprodueed
. ; . . by the ATC-10 that can
C416), which in turn drives the save you time, trouble
recording-level meter, M401. A
control is provided to vary the
sensitivity of the meter circuit.
One of the two circuit boards is

.IDS.I

Extra wide range RF/IF attenuator for
testing receiver sensitivity.

GRAY QUAD pattern for gray scale
tracking checks/adjustments.

COLOR BARS pattern with 6th bar
marked to make your job easier.

3.58 MONITOR pattern for oscillator

and most important -
money. We’d love to
show you how. Write us.

shown in the side view of Figure S. H,que]?[% g]s(t:c;l)(gi:tl_th i () (30 & ] B e T O B SR
1 L] *
Tape And Mechanism adiuting purity”at the p.oF  Switeh : :
St'ereo-'8 tape cartridges are' g All dot patterns have fine pinpoint dots. : . :
special kind of endless-loop device, ' = =
as explained in Figure 6. Each High level, 75 ohm video output. ele]ololelelolele
cartridge has a pressure roller, CR A Dy REaTany: . EED
spring-loaded pressure pads, and a 80idaymmoneysback guarantee:
single reel with the tape (which AmericanTechnology Corporation
leaves at the hub and is wound on ]‘ 225 Main Street, Dept. 1AA, Canen City, Colorado 81212
the roll at the outside). Of course, Credit card & COD phone orders aceepted. Same day shipment. (303) 2758991, ext. |
the capstan drive and magnetic
head are a part of the mechanism. For More Details Circle (13) on Repiy Card

Cuant e s e | DIGITAL MULTIMETERS
are cight tracks (see Figure 7)

arranged in four groups of stereo

tracks. One of the complications of |  MNIICHel(oV/S N NS DLV |V oF- VIR (ol capabllnty
this kind of machine is that the at IOwer prlces

head must be moved vertically so

the two gups trace down I}]L exact NLS’ Silver Jubilee Year
center {(as accurately as possible) as

the tape is pulled past the head. THE VOLKSMETER FAMILY

When the endless tape approach-

es the beginning of the music of LM SERIES

each track, a piece of metal foil on

the tape bridges the contacts of the Features Include:
track switch. This energizes a ® SuperRugged - ideal for field service use. e Battery = M y
solenoid which rotates a collar powered with batteries and charger unit included, e Ex- + 9 i : D I-,
st S i . clusive NLSfuseless protection in k2 mode - up to 500 vdc % "

h"nmg fOUI‘ steps, eflCh Step pOSI_ or rms ac maybe applied without damage. @ Overload @ g MODEL LM-4 L
tions the head vertlcally fOI’ one indication. e Automatic zeroing and polarity. e Op- Py VACVDCK/MQ = mo“a
program Of music. ThUS, the ma- erating temperature - 0° to 45°C. e Large 0.3" LED

N . display, e Small slze: 1.9" Hx2.7" Wx4.0" D.
chine should play the music pro- ® Six optional shunts for current measurement - LM-3.5
grams COI]SGCUtiVely and continu- includes three shunts In values of 10 mA, 100 mA and 1A.

ously until turned off. A manual
track-change switch usually is pro-

Vid‘\.‘d also MODEL RANGES DC ACCURACY RESOLUTION DIGITS PRICE

I'm sure you appreciate the need LM-3 VDC & VAC LR Y s S5
for precision adjustments and LM-3.5 1V, 10V, 100V & 1000V 0.5% Rdg 1 mv 3-1/2 | $147
workmanship here. With four pairs LM-40 OHMS 0,1% Rdg 100 v 4 $190
of stereo tracks across only %4, a LM-g | 1I 10K®, 100k, IMREIOME [T S e 100 v 4 s207

very slight looseness of the head
mounting or of the lifting mechan-
1sm can produce some sour music.
The Model F638 Zenith now will
be described. continued on page 42

- See your local distributor!
NOﬂ-Llnear Systems, |nC. Distributor inquiries invited.
Originator of the digital voitmeter.

Box N, Del Mar, California 92014 Telephone (714) 755-1134

5 UEAR|

For More Details Circle (14) on Reply Card
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Tape Machine
Repair

continued from page 41

Preliminary Tests

The first step for adjusting or
repairing any 8-track machine is to
attempt to operate it in normal
fashion. One of the typical “*defects”
is a malfunctioning cartridge that
has jammed and stopped the move-
nient of the tape. Sometimes this
can be seen, after you remove the
cartridge. Or, the tape might have
become wound around the capstan
shatt so it is difticult to remove the

cartridge. A third possibility is a
cartridge that’s jammed internally.

For these reasons, you should
keep handy a tape which is known
to operate okay. It should not be a
test tape, but a conventional one
with music. Caution: don’t use a
tape that you value; suppose the
mechanism is breaking the tape, or
ruining it in some way?

It the tape seems to move proper-
ly try the track-change switch to see

it it brings in the next musical
sclection. Listen to all four pro-
grams, noticing any wow, flutter,

distortion, noise, weak channel, or

CORRECT ALIGNMENT OF HEAD GAP

Fig. 13 An incorrect azimuth adjustment reduces the high-frequency response.
A wrong elevation does not affect the frequency response or the distortion, but
it reduces the volume, and an extreme error might move the head gap enough to
cover part of an adjacent track. This music from the wrong track is called

‘crosstalk’.

o

ARTRIDGE
TEST TAPE
TESTS FOR;
® nEid aticaviny
- FRLONENCY AEtPoRy
8 rEeguiney neay
8 vaaesy

B cuamnil ineaniswa
o vpinsTige

AUDIOTEX

Fig.
make head adjustments

14 Cartridge test tapes help you
faster and
with better accuracy, we highly

recommend them.

Fig.

15 Attach the scope probes here
for the output signal to the external
amplitiers. Dual-trace operation gives

a more accurate comparison of the

two signals.
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crosstalk.

Change to another tape and try
to record on both channels (if the
machine has that capability, as the
Zenith does).

One or more of these operational
tests should fail to perform pro-
perly, thus giving you a clue about
where to begin.

For most repairs and adjust-
ments, you must remove the tape
machine from its cabinet (Figure 8
shows top and bottom views of the
Zenith).

Mechanical Adjustments

Eight-track mechanisms are
unique because of several functions
they do not have. For example, the
tape is endless, and so it is never
rewound. That eliminates many
components and adjustments.

It's not necessary to provide any
mechanism for moving the heads
away from the tape (as is done with
cassettes), for the entire cartridge is
inserted and removed by the person
operating the machine. Even the
traditional on/oft switch has been
eliminated. Instead, a snap-action
switch turns on the 120 VAC power
when the cartridge is completely
scated. Incidentally, this prevents
any flat spots on the pressure roller.

On the other hand, the head
must move vertically to match the
four sets of stereo tracks, and this
requirement probably is more criti-
cal than any adjustment on a reel
or cassette machine.

Head replacement

Head adjustments must be made:
as tests; whenever a mechanical
part has been changed; or after a
new head has been installed. So;
rather than repeat the sequence of
head adjustments for each type of
problem, we will give a worst-case
example: head replacement and a
description of all adjustments.

In this Zenith machine, the
flywheel/pulley and capstan shaft
assembly hides the head from the
top. Therefore, it’s necessary to
remove the pulley first, as shown in
Figure 9.

Next, remove the Allen screw
that holds the head in the block
(Figure 10), and slide the head out
towards the front.

This head is fitted with plug-in
cables, so they should by removed
from the head. Install the plugs on

continued on page 55
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CARTOON CORNER

“You called about getting a snowy picture?”

“Whose idea was it to have the set
built into the fireplace?"

Jounson G g(w[

SHLES AIND SeRvKe

‘My husband says the trouble is in the rabbit ears
“That model takes awhile to warm up.” because the picture hops up and down.

January, 1977
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By Joe A. Baldaczar

2 test lal

Each report about an item of electronic test
equipment is based on examination and
operation of the device in the ELECTRONIC
SERVICING laboratory. Personal observations
about the performance, and details of new and
useful features are spotlighted, along with tips

-

about using the equipment for best results.

Hickok CB Test Equipment

Hickok, already well-known for
quality TV/radio test equipment,
has assembled an impressive array
of instruments for CB-radio ser-
vicing. Seven items of test equip-
ment (including the regulated power
supply) are shown in Figure 1
assembled into a standard relay
rack. Probably that’s the reason for
the identical width of each.

But the smaller units each have a
combination handle and stand, so
one can be used alone on a bench.
Or, you might stack them (Figure
2) according to your neceds. Al-
though these units apparently have
been designed to form a complete
set when used together, the indi-
vidual instruments can be used in
combination with ones you have
already. In other words, they are
“mix-or-match’".

For our evaluation, each will be
considered as an individual.

Model 244 DC Power Supply
The ideal power supply for bench
testing a CB transceiver should:
o be operated from 120 VAC
without batteries (that require
maintenance and present problems
from corrosion);
e have low ripple to eliminate hum
in the radio;
e operate over a range of perhaps
+10 volts to +14 volts with the
precise voltage determined by a
variable control;
e maintain the selected voltage re-
gardless of load changes;

e have a meter for reading both the

voltage and the current; and
e preferably be moderately small
physically.

The Hickok Model 244 power
supply exceeds all of these require-
ments. 1 am a bit of a fanatic about
power supplies, because | have seen
so0 many cases where technicians
suftered severe extra problems be-
cause of inadequacies of the supply
voltage. For example, a tech might
use an old-fashioned battery elimi-
nator which has inadcquate filter-
ing and poor regulation, and then
wonder why his voltage readings are
all wrong, the RF output is low,
and the radio has excessive hum
level. In addition, some voltage
supplies can ruin solid-state devices
because of a strong transient that
occurs during the radio switching
from receive to transmit, or vice
versa.

Specs

According to the instruction
manual, the DC voltage is con-
tinuously variable from +10.5 to
+14.5, with the regulation between
+10.5 and +13.8, equal to or
better than 0.1% with line-voltage
changes of £10%. Also, the regula-
tion between those voltages should
be equal to or better than 0.5%
from zero current to 3 amperes DC.

What do those figures mean to
you? Well, in actual servicing they
mean you can set the voltage for
+13.8 volts (the correct voltage for
RF power-output measurements)
and the voltmeter will hardly flicker
enough to see it move when the
radio is keyed to transmit, or when
the TV man at the next bench
turns on one of the old color sets.
That excellent regulation can pre-
vent some wrong measurements or
extra knob twiddling!

www americanradiohistorv com

CB Service

by HICKOK

Fig. 1 Three of these CB instruments by Hickok are re-
viewed this month. The function (audio) generator and the
semi-conductor tester have been reported on before.

The same observation applies to
the hum and noise from the supply.
Specs say it should be 10 millivolts
(or less) at 3 amperes of load.
That's only 0.01 volts, which is too
small to be of any consequence.

Overload protection

Although the Model 244 has a
1%2-ampere slow-blow fuse in the
primary circuit of the power trans-
former, it has a more modern
protection against excessive load
current. The regulating circuit has
a feature called “foldback”.

Suppose the supply has a dead
short across it (Figure 3). The
output voltage drops to almost zero,
the current is about 1.4 amperes,
and the overload light on the panel
is illuminated. As shown, a piece of
solder was connected across the
output and left there for 15
minutes. Nothing ran hot (perhaps
partially because of the large heat
sink for the series-pass transistor on
the back, as shown in Figure 4).
When the short was removed, the
voltage recovered immediately. It’s
performance like this that justifies
the price tag!

Metering

A two-position switch
the single meter from DC volts to
DC current. The current scale is
conventional, with the area above 3
amperes shown with a red block.

But the entire arc of the DC
voltage scale occupies only from
+10.5 to +15.5 volts (Figure 5). In
other words, the scale is expanded
to give accuracy and ease of
reading.

Also, the recommended voltage
for measuring power output is

changes
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marked with a red line and 13.8 in
red; another convenience.

Three S-way binding posts are
provided for the output. Two are
for the positive and negative. The
third is marked “GND” and it is
connected to the metal case of the
power supply and to the third
(ground) plug of the AC input plug.
The supply can be operated either
with the negative and ground
connected together, or the ground
can be left floating.

Model 388 In-Line Digital Tester

Three-function CB testers are not
rare. The Hickok Model 388 tester
has four functions, plus other fea-
tures that make it unique. It tests
CB output frequencies, power out-
put in two ranges, Voltage Stand-
ing-Wave Radio (VSWR), and mod-
ulation percentage. Also, no manual
adjustments, such as calibration or
balancing, are needed. Equally
important is the convenience of
having all four functions read-out
on the 0.3-inch LED display.

Frequency counting

With the Model 388, frequencies
can be counted in two different
ways. In Figure 6, it is pictured
measuring the Channel 8 frequency
of a Model 256 generator, using a
short cable between them. Or, a
direct/X10 probe could have been
used for measuring internal fre-
quencies of a transceiver. A mini-
mum of 100 millivolts is required
for the front-panel counter input
(selected by the “INPUT” push-
button), and this function is for
general frequency measurements
between 10 Hz and 55 MHz.

However, a more convenient and
faster way is provided for reading
frequencies of the transmitter RF
output signal. While the cables
remain connected to the tester by
the through-line loop on the back
of the tester (Figure 7), only a few
seconds are required for the digital-
readout frequency check. About 1
watt of unmodulated carrier is
needed for an accurate reading by
this method.

In addition to the speed of
reading, another advantage of the
loop-through pickoft is that the
circuit is compensated for best
results in the 27-MHz range. Al-
though frequencies between 10
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Fig. 2 The units can be stacked one
above the other, if desired.

Fig. 3 A piece of solder connected as
a short across the output terminals of
the Hickok Model 244 power supply
caused no damage, and the current
drain was about 1.4 amperes. This
short-circuit protection is part of the
voltage regulator.

Fig. 4 A large heat sink on the rear of
the 244 easily dissipates the heat from
the 2.5 amperes that CB radios require
during transmissions.

N oCamps

i
HICKOK

€ =

Fig. 5 The DC amperes (lower) scale is
conventional, but the voltage scale
(above) is expanded to show readings
only between 10.5 and 14.5 The
+13.8-volts point is marked in red.

www americanradiohictory com
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Fig. 6 There are two inputs on the
Model 388 In-Line Tester (top in-
strument) for measuring frequency.
The one on the front panel is high-
impedance for checking low-level
stages in receivers, or for checking
the trequency of variable signal gen-
eratcrs, as shown.

Fig. 7 On the back of the Model 388

are the connectors for placing the
tester in series between the trans-
mitter and the load or antenna. Also,
a BNC connector and switch permit a
more-stable Model 388X to be con-
nected here, giving higher accuracy of
readings.

HICKOK

am
ucsstos MODFL 368
@ W CB IN-UNE TESTER

Fig. 8 One output plug of the Model
256 CB Signal Generator has a carrier
signal whose amplitude is not affected
by the setting of the attenuators. This
way the generator has the advantage

of variable tuning, and yet the ac-
curacy can be as good as the
frequency counter attached to the
special output.
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271 Mayhill Street, Saddle Brook, N. J. 07663 |

CUT WIRE & CABLE
INSTALLATION COSTS

. without cutting into insulation!

SAFE! Grooved Guide positions wire for
proper staple envelopment! Grooved Driving
Blade stops staple at right depth of penetratior
to prevent cutting into wire or cable insulation!

BELL,
TELEPHONE,
THERMOSTAT,
INTERCOM,
p BURGLAR
ALARM
and other low ]!
rﬁ voltage wiring.
Uses T-18
staples with 3/16" round crown
in 3/8" and 7/16" leg Iengthy

—L

¥ Sanie basic construction
ar]d fastens same
wires as No. T-18. ; 4 -

Also used for

RADIANT | = o
HEAT WIRE i ,'l’_/'
""’4 .
Uses T-25 staples ] : g3
with 1/4" round crown in 9/ 32” ) /{
@" 7/16” and 9/16" leg lengths

NEW! Intermediatew

._No. T-37 —Fits wires and cables
‘\q up to 5/16” in diameter.
5 Same hasic construction
= as Nos. T-18 & T-25.

Also used for
CATV and
DRIVE RINGS in

. stringing wires.

! Uses T-37 staples
4 with 5/16” round crown in 3 8",
1 2" and 9/16” leg lengths.

up to 1/2” in diameter.

RADIANT HEAT
CABLE,
UF CABLE,
WIRE CONDUIT
COPPER TUBING
or any non-metallic
sheathed cable. F
Also used as
DRIVE RINGS
in stringing wires.

Uses T-75 staples with /2"

47/8" leg Iengths
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MHz and 55 MHz can be measured
with only slightly more error.

Model 388 has a crystal oscillator
rated at an accuracy of 10 PPM,
and with a 5 PPM aging rate,
giving a total reading accuracy of
+1 count plus the previous time
base uncertainty. If you necd better
accuracy and long-term stability,
Model 388X has a temperature-
compensated oscillator, and one
388X can drive up to four Model
388’s.

Cables

All tour functions can be mea-
sured by connecting a cable from
the transceiver to the input of the
tester, and a cable from the tester
output to the antenna or a dummy
load. An antenna or load should
always be used; without them the
readings are wrong, and there's
danger of damage to the trans-
mitter.

VSWR and modulation %

The VSWR and modulation-
percentage functions ol the Model
388 operate by a “dynamic ratio”
principle, which is said to be exclu-
sive to Hickok products. This cir-
cuit permits accurate, continuous
VSWR, or modulation readings
without a calibration step or con-
trol.

Modulation readings can be read
on the digital display trom 1% to
110%, and VSWR readings are
from 1:1 to 10:1.

Power measurements

Carrier power is measured by the
tormula: Power equals Voltage-
squared divided by load Resistance.
The squaring is performed by
internal digital circuits.

Single-sideband power must be
measured by the usual method,
then the digital reading is multi-
plied by 2.5 (2.46 is the precise
tigure).

Demodulated output

A jack on the front panel has
demodulated audio, from whatever
carrier is in the through-line loop,
which can be displayed on a scope,
even a narrow-bandwidth model.

Model 256 CB RF Generator

A good signal generator for CB-
radio servicing should have stable
output of known high-accuracy.
There arc two ways of doing that.
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One is to build-in a crystal circuit
of the required accuracy. However,
the trade-off is that these fre-
quencics are not continuously-
variable; instead, they usually are
tor each CB channcl.

Hickok has chosen the other
alternative in the Model 256: a
continuously-variable source of all
frequencies (from IF’s up to the top
of Channel 40) with provision for
connection to a trequency counter
to give high accuracy (Figure 8).

Of course, a counter can be used
with other kinds of variable-tuning
generators, but usually there’s a
large problem. The output is turned
up to maximum so the counter can
have a large signal. But when the
level is turned down for use with
the radio, and the counter dis-
connected, the frequency jumps an
excessive amotunt.

This problem is solved iin the 256
by providing a separate output
which has high-level signal, regard-
less of the attenuator settings.
Caution: after you have set the fre-
quency accurately using the count-
er, leave thc cabic connected.
Otherwise, the frequency shifts
about 10 KHz in the 27 MHz band.

Frequency coverage

Four overlapping bands cover
from 100 KHz to 16 MHz for IF
alignment or broadcast AM work.
Also, the 40 CB channels have been
spread out to cover the entire
rotation of the outer band. The
channels are marked, but not the
frequency.

A five-position switch and a
variable control attenuate these
signals to a low level. The only
shortcoming of the instrument
noted during our tests was excessive
signal leakage, even with the output
cable disconnected. However, the
amount was moderate, considering
the price of the unit.

An internal 1 KHz oscillator can
modulate the carrier between 0%
and 100%, or an external audio
signal can be used for modulation.
Also, the 1 KHz sine wave is
brought out to two banana plugs
for use as a tone source for other
kinds of audio servicing.

Comments
These three items of Hickok
equipment should help you make
measurements and repairs in mini-
mum tinic, with high accuracy. |
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Hewlett-Packard Model 3476A

digital multimeter .. ... ... .. Mar. 28
Hickok Model 239 color-bar generator;

Model 380 frequency counter ... ... ... .. ... .. Aug. 50
Non-Linear Systems Model LM-3

digital muitimeter . ... ... ... oL Apr. 30
RCA WO-33B scope; Model WV-531A

appliance VOM ... ... ..o Apr. 46
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Servicing GE Modular Color TV, Part 4 ... . ... ... . Nov. 52

SYMCURE

ADMIRAL
G11 convergence control overheats .. ............ Jan. 8
M24 dark picture ..... . ... ... ... Jan. 8
M24 dark picture .. ... ... Jan. 8
T15K10 blooming orloss of HV ... ....... ... .... Jan. 8
TK10 insufficient height . .. ... ... ... ... .. .... Jan. 8
3M10 pulsatingraster . . ... ... L Jan. 8
GENERAL ELECTRIC
C-2 horizontal frequency drifts .. ................ Jun. 8
C-2 intermittent high voltage ...... ............. Jun. 8
C-2 no control of vertical-linear . ................ Jun. 8
C-2no highvoltage. ... ........................ Jun. 8
C-2 no horizontal locking. . ..................... Jun. 8
C-2 red horiz-output tube. . ........ ... ... ... ... Jun. 8
PACKARD BELL
98C17 herringbone pattern . .. ........... .. .. .. .. Jul. 8
PANASONIC
CT-25P colored snow, but no color ............ .. Jul. 8
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PHILCO-FORD
20ST30B (b&w) excessive tube failures .. ... . ... .. May

4CY80 black vertical lines . ... .. ...... .. ........ May
4CY80 excessive contrast . ... ... ... .. ... ... . May
5CM31A white horizontal line ...... ... ... .. .. May

5CS51-61 insufficient height . ... .. .. .. ... ... May

5CS51-61-62-63 no sound orraster....... ....... May
RCA

CTC38 video blanks out . ..... .. .. ... .. . ... ... Jul
CTC39 pix too bright . ... ... ... ... .. . .. ... ... Dec.
CTC39X frequent failure of 6ME6 . . .. ... .. .. .. . . Sep.
CTCA49X piecrusting . . e g Jul
CTC51 intermittent vertical lock . .. ... ... .. .. .. Dec
CTC51 small raster .. .. ... .. B Dec
CTC58 circuit breaker trips .. ........ ... ... ..... Mar
CTC58 intermittent color level ... ... ... .. .. .. .. Oct
CTC58 noise streaks . .Mar.
CTC58 picture edges crooked . . .. ... .. .. .. Sep.
CTC58 vertical lines . .Mar
CTC83 vertical jitter . e Jul
CTC68 circuit breaker trips .. ... ... ... . ... .. Mar
CTC68 poor convergence . ... ... ... ..... ..Oct.
CTC71 picture too far to left . .. ... ... .Sep.
CTC71 varying color level ... .. .. Sep.
CTC72 foldover at bottom .. ... . .. .. ... .. .. . .. Mar
CTC72 intermittent raster. . ... . ... . ... .. .. .Sep.
CTC72 no vertical . ... ... .. ... ... ... Mar
CTC72 no vertical . ... .. ... .. . . ...... .. Dec.
CTC74 AGC overload ... .. .. .. ... ...... Dec.
CTC74 dark raster corner .. ... ... .. ......... Dec.
CTC74 1-inch narrow width . .. ... ... ... .. .. .. . .. Oct
CTC76 insufficient width .. ....... .. . ... .. ..Oct.
CTC76 intermittent width. . ... .. .. ... .. ... ... Sep.
KCK185 (b&w) poor vertical locking. . ............ Oct.
KCS202 (b&w) heater not Hit . ..., ... ... . . .. .. Oct.
SYLVANIA

D16 narrow width .. ... ... . .. .. . R T Feb.
€03 can't turn off color ... ... ... ... ... ... ... Feb.
EOS8 breaker trips instantly ........... .. .. ... .. Feb.
EO8 loss of raster and sound . . ... ... . ... ... .. Feb.
EO8 top bending . ............ ... ... .. Feb.
E11 picture bending . ... ... ... . ... Feb.
TRUETONE

MIC-4212-27 no coloron left ... ... . ... ... .. .o Jul
ZENITH

13GC10 height varies ... ......... .. .. .. .. .. ..Nov.
13GC10 no vertical ... .. Apr.
17EC45 & 19EC45 low brightness. ... ... ..... ... . Apr.
17FC45 & 19FC45 narrow picture . ... .. ... .. ... Apr.
17FC45 & 19FC45 no color at center ... ... ... ... Apr.
19GC45 excessive height . ... ... ... ... . ... Apr.
19GC45 & 19GC48 low brightness . ... . ... ..... .. Apr.
19GC45 low HV .. ... ... ..Nov.
23GC45 no control of brightness . . ....... ... .. .. Nov.
250C56 picture tube seems weak .. ........ .. .. Aug.
25DC56 stow HV ... ... Aug.
25EC58 intermittent tearing . ............. ... . .Aug.
25EC58 no video, excessive brightness ... .. .. ..Aug.
25ECH8 vertical “jail bars™. . ... ... ... ... ...... .. Aug.
25ECH8 vertical-retrace lines. ................ .. Aug.
25FC45 loud hum, no HV ... ... . ... ... ... ... .. Nov.
25FC45 low brightness . ... ........ ... ........ Nov.
25FC45 no horizontal fock...................... Nov.
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ADMIRAL

K-10 no video, rasterokay . . .................... Oct. 9
BROADMOOR

2019 (K-Mart SKP1920) AGC overtoad . ... ... ... .. May 9
EMERSON

22BCOIW (b&w) TV not shutoff ... ... ... ... ... Oct. 16
GENERAL ELECTRIC

C-2 Linearity stretched attop ........ ... . ... .. May 9
16JA blue picture, retrace lines . ....... .. ... ... . Nov. 11
19QB poor skintones . ... .. May 9
25MB no video, and too bright ....... ... . . ... . .. Jul. 9
PANASONIC

CT606 low contrast . ....... . . . ... ... . .. ..... Feb. 16
TR-425 double troubles .. .. ... .. . ... ... . ... Mar. 10
MAGNAVOX

T962 weak contrast . . PR I D] B e May 11
T974 no raster; red 6LQ6. ... ... ... . ... ... .. ... Dec. 10
MOTOROLA

TSA914 rolling colorbars .. ........ ... . ... .. ... Feb. 10
PHILCO

3CR40 intermittent hum bar ... ... ... . . .. ... .. Jun. 10
4YCQ90 no raster; faint sound . ...... .. ... .. .. Dec. 10
20ST30B no low-band stations ... . ... .. . ... .. .. Sep. 9
RCA

CTC36XH electrical interference. . . ............ .. Mar. 10
CTC43 wrong hues of color. ... ... ... ... .. . .. .. Sep. 10
CTC44A no color, noisy sound . ..... .. ...... ... Aug. 9
CTC58 Intermittent horizontal lock ........ ... ... Jun. 10
CTC71 erratic “*hokd-down™ .. ... .. ... .. .. .. ... .Mar. 10
CTC72 no coloron right . ........... ... ... ... Aug. 9
SEARS SILVERTONE

529.62251 excessive output current ... ... ... . ... Apr. 9
SYLVANIA

D18 poor focus ... ... Feb. 10
WARDS AIRLINE

GHJ17429A weak vertical locking. ... ... ... .. .. Apr. 9
ZENITH

14A9C50 excessive 6HVS failures. . ... .. ... ..... . Jun. 10
14A9C50 tow HV ... . . Oct. 16
14L36 picture bending .. ......... ... . ... . ... . ... Jul. 9
16Z27C19 no raster; red horizontal tube ... ... .... Sep. 11
16Z7C19 wrong hue .. .. ............ .. ... ...... Jan. 10
17EC45 no horizontal locking . ........ ... .. ..... Nov. 11
19DC12 noraster . . ... ... ... Apr. 9
20CC50 no color ... ... . Sep. 9
23DC14 insensitive remote . .......... . ... ...... Nov. 17
25NC37 dim picture ........ .. ... ... .. ... ... Jun. 10
MISCELLANEOUS

Pace CB Model 2300 crackling noise ............ Sep. 9
Robyn scanner 1009 bad squelch and distortion. . .Jun. 10
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Want to cut out
a career as a
two-way radio
technician?

MTI otfers the only training for
professional FM two-way radio
available. Qualified technicians
are employed in government, in-
dustry, and public service. But
training is your key.

You could cut out a career as
a two-way radio technician by
cutting out this coupon. We'll
send you information on how you
can learn more about this spe-
cialized field, at home.

Name
Address
City/State/Zip

! am a veteran or serviceman
on active duty. AAS8

MTI

formerly
| mororoLa TRAINING

INSTITUTE i
ICoIIege Hill, Summerdale, Pennsyivania 17093
Mnun on o oo oo oo on BB BN o0 = =

For More Details Circle (16) on Reply Card

BURIED
IN BELTS?

You don’t have to be if you use our
inventory and labor-saving cross-
reference system. With this handy
Belt Sizer and PRB cross-
reference system, you locate
parts by size and construction, not
by manufacturer. This way you
don't need that huge belt inven-
tory. In fact, you can reduce your
inventory by 90 percent. We have
belts which will fit over 3,000 new
and obsolete makes of tape re-
corders, projectors, dictating
machines, video recorders and
turntables. Send for a free
catalog.

Dealer Inquiries Invited

Projector-Recorder

Belt Corporation
301 Whitewater Street
Whitewater, Wisconsin 53190
(414) 473-2151
24-hour answering service

For More Details Circle (17) on Reply Card

est equipment
e

These teatures supplied by the
manufacturers are listed at no-charge
to them as a service to our readers.

It you want factory bulletins, circle the
corresponding number on the Reply
Card and mait it to us.

Stylus-Pressure Gauge
Robins Industries has developed
the Gramee stylus-pressure gauge
which measures phono-stylus pressure
to within 1/10 gram. The gauge has
two ranges: 0.5 grams to 1.5 grams,
calibrated in 0.l-gram divisions; and
1.0 grams to 3.0 grams, calibrated in
0.2-gram divisions. An angled inspec-
tion mirror makes it easy to observe
when the gauge is perfectly balanced.

Suggested resale price is $2.49.

For More Details Circle (41) on Reply Card

CB Dummy Load

AVA Electronics offers a new CB
dummy load with a modulation light.
Model DI, 776 protects transceivers
from no-load operation and prevents
illegal transmission. List price is
$3.95.

For More Details Circle (42) on Reply Card

Stylus Evaluation Kit

A stylus-evaluation kit from Shure
Brothers is designed for close inspec-
tion of styli. The SEK-2 kit features a
microscope; a stylus-locating device
for centering the stylus under the
microscope; and a manual containing
photos of good and worn styli for
comparisons. User net price is $150.

For More Details Circle (43) on Reply Card

Analog Meter

Ballantine is offering the analog
meter “Option 20" for the Ballantine
3028A DMM. Option 20 fits into the
front panel and is useful for applica-
tions where a trend indication is
required rather than a digital read-
out. The meter is calibrated in ten
linear divisions—0 to 2 full scale for
use with AC and DC voltage and
current modes—and has 3% accuracy
at full scale. The panel meter also has
a dB scale with 0 dB referenced to 1
mW into 1000 ohms. The meter scale
extends from -20 dB to +6 dB. Thus,
the instrument provides a dB range
from -40 dBV to +66 dBV. Option 20
sells for $65.

For More Details Circle (44) on Reply Card
Pulse Generator

The WR549A pulse generator from
VIZ operates over a 5 Hz to 5 MHz

www americanradiohistorv. com

range. A pulse width of 100 nano-
seconds to 0.1 second can be main-
tained over an unlimited duty cycle
with a rise and fall time of less than
20 nanoseconds on all ranges.

Output is adjustable for both TTL
and CMOS covering a range of 0 to 15
volts peak-to-peak. Impedance can be
switched for 50 ohms or 600 ohms.

Model WR5H49A operates on 120
VAC, 60 Hz, with 5 watts of power.
The dealer price is $119.

For More Details Circle (45) on Reply Card

Antenna Impedance Matcher

The CBT-15 antenna impedance
matcher with a built-in SWR meter is
available from Mura. It has an

P ey SEPTRREN
sat-18
K.

-

impedance matching range of 25 ohms
to 140 ohms for adjustment of all 23
CB channels under most conditions.
The unit has an SWR scale of I:1
VSWR to 1:3 VSWR. The scale meter
is backlit for night-time use. A 2-foot
connecting cable is pre-wired to the
unit.
For More Details Circte (46) on Reply Card

FM-Deviation Meter

The Bi-Tronics FM-deviation meter
is designed for use in repair and
maintenance of VHF/FM marine and
VHEF/UHF land-mobile transceivers,
but also can be used as a signal
generator.

The instantaneous peak deviation is
measured on a graticule scale in front
of a 3-inch cathode ray tube. This
permits the waveform to be observed
for identification of distortion or hum.
The measured deviation is indepen-
dent of the waveform, and true values
can be observed with voice modula-
tion.

The instrument also functions as a
monitor receiver with .0005-percent
accuracy. The price is less than $1100.

For More Details Circle (47) on Reply Card
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“‘ AND 4, WORLD’'S MDST PRACTICAL SDLDER HANDLING TOOLS

SOLDERING +
DESOLDERING +

1[I REIE it

PR T

Handbook of Basic Electronic Troubleshooting
Author: John D. Lenk

Publisher: Prentice-Hall Inc., Englewood Cliffs,
New Jersey 07632

Size: 239 pages

Price: $15.95

The explanations are complete enough that
beginners can understand, while experienced
technicians can benefit trom the complete and
logical methods. Troubleshooting examples are
presented in step-by-step form, with numerous
diagrams to supplement the explanations. The
use ol test equipment is described in detail,
including how to connect it and interpret the

results.  Alignment and  adjustment procedures 7 contact your locaT=s
also are covered thoroughly. ; (DISTRIBUTOR—"

Contents:  Overall Troubleshooting  Procedure; st
Relationship Among Troubleshooting Steps;
Modification of the Troubleshooting Procedure;
Determining Trouble Symptoms; Localizing
Trouble to a Functional Unit; Isolating Trouble
to a Circuit; Locating a Specific Trouble; Safety
Precautions in Troubleshooting; Analog Meters;

Digital Meters;  Bridge-type Test  Equipment; ) S IMMGETW;";;;A,NOUOAZ’.

Signal Generators; Oscilloscopes; Probes; Trou- "Nffffﬁ?ﬁ‘;é}:fgﬁza"5;'-05s"s NE VV./ ieTeayioR: i
bleshooting  Notes;  Amplifier  Troubleshooting;

Receiver Troubleshooting; Transmitter Trouble- For More Details Circle (18) on Reply Card

shooting; Index.

FOR FAST TROUBLE-SHOOTING ... ...

F— "“"FERRET'"’
photofagtiuliain

HITACHI !
Chassis NP4ASX-H2/-L2 ..1619-1 i

o
JCPenney .‘

2001 AA (855-0055) . . .. ... ... ... . .1630-1 oo E ° @
[
MGA . /ﬁ\
BB-097. BB-128 .. ... ... ........... ... ... ..1628-1 b
= $99.95

QUASAR
Chassis 12TS-480 . ... .. ... ... 1621-1 SG-785

o VHF/UHF Subher o |.F. - Video Trouble Shooter
RCA
Chassis CTC78WC/WD/WE/WJ 1628-2 o Convergence Generator e Dots and Cross-Hatch Patterns
SEARS The“FERRET” is a multi-functional instrument for
562.50165600, 562.50180600, gaslt, efﬂgleBné(vtvroublef—shqznnlgfam; ac:‘Ju:‘tmentdoff_ aII(Ii
562.50731600 . ... ... 1630-2 Sl EIR S, e s Heletl Hiel ol Suiefo clare UilS

work. (Cables inciuded.)

SONY ’e/e”lafic 2849 Fulton St., Brooklyn, NY. 11207

TV-131 1629-2 e S T e
Please send more information. F7
SYLVANIA —
Chassis E40-1, E40-3 . ... . . ... . ... ... .. ... . 1620-1 e e
CITY STATE z2\P

SOLD THROUGH DISTRIBUTORS ONLY

For More Details Circle (19) on Reply Card
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nroductrepor

These features supplied by the
manufacturers are listed at no-charge
to them as a service to our readers.

If you want factory bulletins, circle the
corresponding number on the Reply
Card and mail it to us.

Handicabinets
Additional storage space of 10-to-12
cubie feet is provided by the Bay

Handicabinet. Shelf and drawer
models are available for 5-fool or
6-foot work benches. Shelf models

have four shelf openings with at least
two adjustable shelves. Handicabinetl

storige area measures 12 inches deep
and 24 inches high. The overall height
is 39 inches. The 5-foot and 6-foot
models have 21 and 25 drawers
respeetively. The all-steel unit is
phosphatized against rust. Additional
aceessories are available.
For More Details Circle (64) on Reply Card

CB Connect/Disconnect Kit

It is casy to disconneet and re-
conneet a4 CB in a car with Model
QCD 1-SP kit from AVA Electronics.
A power-plug adapter is supplied to
conriecct the CB transceiver to the
car’s cigarette lighter. A second
adapter goes to the antenna. No
soldering or tools are necessary.
Suggested list price is $2.95.

For More Details Circle (65) on Reply Card

Replacement Transistors
For CB’s

A full line of direct-replacement
transistors for CB radios manufac-
tured in Japan now is available from
Main Street Enterprises.

The transistors are physically and
electrically identical with the original-
equipment transistors used in major
brands of Japanese radios. They are

being offered in starter kits to give
dealers the variety of transistors
needed to perform most service
functions. The economy starter kit
features 24 transistor types with a
24-drawer storage cabinet for a sug-
gested dealer price of $315.38. The
deluxe starter kit includes 30 transis-
tor types and a 50-drawer storage
cabinet for a suggested dealer price of
$397.45.

For More Details Circle (66) on Reply Card

CB-lnterterence Filters

Avanti Research & Development
manufactures three types of filters for
reducing CB-radio interference to TV
programs.

Model AV-800 low-pass filter in-
stalls in series with the coaxial cable
of the transceiver to minimize har-
monics which fall on a TV channel.
Tuner overload at the TV receiver
can be reduced by the Model AV-811
filter connected in the TV leadin wire.
Model AV-820 is suitable to filter
radiation from the AC line at the
radio or al the TV receiver.

For More Details Circle (67) on Reply Card

Muiti-Purpose Security Timer

Mountain West Alarm Supply Com-
pany has introduced the Model G7
multi-purpose timer, which has been
designed to work dependably after
long standby periods. The time can be
adjusted from 3 seconds to 45 min
utes, and reduces false alarms by
delaying the signal sent to the police.

.

Also, it ean be used as an entry or
exit delay, and as an alarm recycle
timer. Or the timer can cut off bell or
siren aiter the delay period.
Model G7 costs $32.
For More Details Circle (68) on Reply Card

TV Remote Control

Jerrold Electronics is marketing a
remote control which can select all
UHF and VHF TV channels. The
solid-state TRC-82 consists of an
all-channel converter and a control
upit, inter-connected by a small
diameter 25-foot plug-in control cord.
The only wiring required is to connect
the downlead from the TV antenna to

www americanradiohietorv com

the converter, and to connect the

converter output to the antenna
terminals of the TV receiver. Tuning
is by varactor diodes. TV power
on-off and fine tuning can be done
remote box. The TRC-82

from the

switches directly to the desired chan-
nel without clicking through inter-
mediate channels. The unit converts
all incoming VHEF and UHE channels
to either channel 3 or channel 4,
depending on which is not broadcast
locally.

Signal amplification i1s an additional
advantage of the TRC-82 in producing
stronger pictures. Direct-pickup inter
ference is eliminated because the TV
set is tuned to an unused chanrel
Suggested list price is $124.50. An
extension control cord is available at
$8.95.

For More Details Circle (69) on Reply Card

Radar Detector

A sensitive radar detector is avail-
able {from Radatron. The “Senturion”
mobile microwave detector is a con-
stant reminder of proper driving
habits and is cffective in all situa-
tions, including the detection of
“speed guns” and moving radar. The
Senturion detects radar at roughly
twice the distance from which the
tracking unit will detect the driver,

SENTURION

¢ MAL

thus providing a 10-to-15 second
margin. The unit alerts the driver

ELECTRONIC SERVICING



Product Report
continued from page 54
with u steady light and a persistant
audible tone which can be stopped
with an on-off speaker switch. The
Senturion c¢an be mounted on the
dashboard or sun visor, and it can be
hooked up to the ignition or cigarette
lighter for 12-volt operation. Sug
gested retail price is $89.95.

For More Details Circle (70) on Reply Card

Battery-Check
The “Battery*Cheek” meter by
Electronic Specialists can help your
customers maintain their car and
truck Dbatteries in good shape for
dependable CB operation. Generator

<PErIANICTE

or regulator problems are indicated
by the battery voltage, thus allowing
repairs before further damage or a
discharged battery can oceur.

A guide explaining how to evaluate
the vehicle battery system is included
for the customer. Deluxe and econ-
omy models are available.

For More Details Circle (71) on Reply Card

Spray-Thru Caps

A new convenicnee for TV tech:
nicians is available in the “spray-thru”
caps on Chemtronics aerosols. It has
been said this is the first time non-
removable caps of this type have heen
used in the electronics industry.
Misplaced caps and accidental sprays
are eliminated with spray-thru caps.
Also, the extension tube can be left
permanently in place, reduecing any
risk of loss.

For More Details Circle (72) on Reply Card

Sign of
+ the good

neighbor.
The American Red Cross

adverusing contributad for tha pudlic good
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Tape Machine

Repair continued from page 42

the new head (Figure 11), making
sure the printed face of the head is
on top. Slide the head back inside
the bracket, instull and tighten the
Allen set-screw.

The head must have the correct
penetration inside the cartridge, as
shown in Figure 12. Usually the
track switch and the head are in
line, because the two ends of the
pressure-pad spring inside the
cartridge must press against them
about cqually. It the head extends
too far inside the cartridge, the
tape might be prevented from
dragging the metul foil across the
track-switch contacts, and that
would stop the automatic program
change.

Tilt and elevation

Because the exact location of the
gaps in the face of the heads can
vary from head to head, these next
adjustments must by done while
monitoring the performance elec-
tronically or audibly. It’s not suffi-
cient to merely install the new head
in the same precise spot.

As explained in Figure 13, wrong
tilt of the gap of the record/play
head can cause a huge loss of high
frequencies, when a pre-recorded
tape is played. (Of course, if the
same wrong tilt is used for both
recording and playback, there is no
problem. But 8-track tapes usually
are pre-recorded.)  Sometimes  tilt
adjustment is called azimuth; re-
member both names.

Wrong elevation (head height
relative to the recorded track) has
no effect on responsc or tone
quality, but it does determine the
volume. Narrower tracks produce
weaker sound levels.

Of course, with four sets of
narrow (racks on the tape. it's
possible for an incorrect head
clevation to cover part of the track
of another program. You might
hear weak music of the next
program in the background ot the
right one. That's called cresstalk.

Another possible complication
with 8-track (which does not hap-
pen with reel or cassetie systems) is
the four ditferent head-height posi-
tions. onc for each of the four pairs
of stereo tracks. Because of tape
and mechanism tolerances, you

continued on page 56

www americanradiohistorv. com

sperry

S

SEND FOR

FREE GATALOG
WITH ALMOST
3000 ITEMS

INCLUDING
B&K, EICO, RCA,
FLUKE, SENCORE,

SIMPSON, HICKOK
and LEADER

plus a complete line
of tubes, tools and
electronic supplies
at prices you wont
believe.

FORDHAM

RADIO SUPPLY CD.. INC.
855R Conklin St.. Farmingdale, N.Y 11735
Tel (516) 752-0050

For More Details Circle {20) on Reply Card
V.

S

* .
PUT YOUR FINGER ?*'\
ON THE TRUTH A

RORY

it’s the one and only flat-rate
increment system that gives you
the great feeling of pricing every

job right. A system that treats
both customer and shop owner
fairly. Fast finger-tabs in both
editions: 6x9 Hard Cover, steel
ring-bound - $19.95 ea. post pd.

Or The Satellite Edition
for pocket sized con-
venience - $16.95 ea.
post pd.

New
Computerized
Parts Pricing
manual lists

N

over 3,500 .
most-used b tV’G'I'OdI(E
parts - $75 h d
meewe  tedhs guide
plus $10 . e
per copy. to pricing
P.O. Box 5234 Nebr. residents
Lincoln, NE 68505 add sales tax
T--"---ff-—ﬂ
te(h INC. (No. editions) :
My check enclosed — |
BankAmericard __ Exp. _ |
Master Charge Exp. :
Name___ B ]
cCo. )
Address_ - :
City = _ | L [}
State __Zip [

-— [P e -
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Tape Machine

Repair continued from page 55
shoutd check all programs for
balance and crosstalk. Sometimes it
is impossible to find just one
adjustment  that’'s perfect for all

tracks. In such cases, it is necessary
to comproniise so no one of the
tracks is obviously inferior.

Fig. 16 A normal machine plays back
the four pairs of stereo signals with
the same waveform and amplitude.
Sine waves are used for accuracy.

] o : --’\'.’/\/I\Jf\,- ’\uﬂ."ﬂ v, 1.;

Fig. 17 One kind of head defect
produces different waveforms and
amplitudes of the various tracks.

Fig. 18 Of all the head defects, anly

gap wear, and a scratched or dirty

face shows in a visual inspection.

Test tapes

1 highly recommend the use of
test tapes for all head adjustments.
Two types are the Audiotex Catalog
30-213 (shown in Figure 14) and the
RCA 1-321. The RCA cartridge has
a 1-KHz tone recorded in the
guard bands on cach side of track
two; therefore, the head elevation is

Fig. 19 One defective head gave this
normal output (above) and the noisy,
distorted one (below) from the other
channel. it's good technique to check
one channel against the other.

Fig. 20 The bias module has no
adjustments and it is sealed. Replace
it. if you suspect it has a defect.

Fig. 21 Waveforms at the head during
recording can give you much in-
formation. The correct waveform is
below, with low-frequency sine waves
and larger amplitude bias frequencies.
Audio alone, without bias, would
indicate a defect in the bias module.
Bias without any audio (top trace)
indicates a defect in the audio stages.

www americanradiohietorv com

adjusted for minimum amplitude of
the tone.

The head height {crosstalk) ad-
justment on the Zenith is located
on the bottom of the tape deck.
Connect the left-channel output
cable (coded yellow) to the scope.
Insert the test record and select
Program 2. Adjust the head height
screw for either a null or for
minimum amplitude of the sine-
wave signal. Tighten the locking
nut and recheck for minimum
output level.

For azimuth adjustments, the
RCA tape has an 8-KHz tone
recorded on track six, which is the
other stereo sigual for track 2. So,
it 1s not necessary to change to an-
other program. Instead, connect the
scope to the right-channel output
cable (coded green). Adjust the
hex-head azimuth screw for maxi-
mum amplitude of the 8-KHz
signal.

Repeat both the head-height and
azimuth adjustments, then use
glyptal (a kind of glue) to scal the
adjustments.

Checking the head

Muagnetic recording heads can get
covered with iron oxide from the
tapes. or become worn enough that
the performance is noticeably de-
graded. Strangely enough, one way
to spot a worn head is to look at
the signal from all 8 tracks.

On another recorder, known to
be in good condition, record about
30 seconds of a 1-KHz sine wave
with the same level on each
channel. Do this consecutively for
cach of the four programs. This is
your test tape for troubleshooting
and checking head pertormance.

Now, plug the tape into the
machine under test, connect a
dual-trace scope to the two output
cables, as shown in Figure 15, and
look at the playback wavetorms of
each program in turn.

A normal machine and head
should produce sharp sine waves of
equal amplitude (Figure 16). How-
ever, & worn head can show various
amplitudes or distortions (Figure
17).

Most head defects are not visible
to the eye, even with the help of
magnification. One possible excep-
tion is the rare case where the head
laminations are worn completely
away at the gap. Those will appear
to have a very large gap.

ELECTRONIC SERVICING



The face of a good head should
be very smooth. Avoid scratching
the face (see Figure 18) not only
because such scratches might dis-
tort the shape of the gap, but also
because the sharp edges of the
scratches can scrape away the
coating of tapes, ruining them.
Figure 19 shows the waveforms of a
head with one bad winding.

Recording tests

Unfortunately, the ability of a
head to play back correctly a signal
recorded on another machine (or
this machine before it became
defective) is not proof that the head
is good.

For example, shorted turns in the
winding sometimes allow near-
pertect playback, but weak and
distorted recording quality.

Another, more-likely, defect is a
thick coating of iron oxide trom the
tape that collects on the face of the
head over the gap. This coating
moves the tape and the head apart,
and the bias signal can't perform
its work on the tape. Consequently,
the recording is weak, distorted,
and noisy.

That's why I recommend you try
the performance of both recording
and playback, and then clean the
head thoroughly before you test for
any other defects. Otherwise you
might waste many hours looking for
some other cause of the poor
recording.

Checking tape speed

When the tape runs past the
head either slightly fast or slightly
slow, the effect is not very notice-
able to the ear. But, even a slight
variation of tapc speed can be
heard as a “‘wow’’. Many customers
describe such music as being “‘flat”
or “‘running slow”.

Tape speed is difficult to test
with a stroboscopic pattern (as is
done casily with open reel ma-
chines) because the tape is hidden.
One method is to record a 1-KHz
sine wave, using a known-good
recorder, while measuring the fre-
quency with an electronic frequency
counter. Then play it back on the
machine you're testing and read the
frequency. The difference of fre-
quency should not be more than
about 10 Hz. (Note: a varying speed
can’t be read accurately on many
counters. In addition, some coun-
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ters intended for use with radio
transmitters read audio frequencies
erratically. Check your counter on
an audio oscillator to be sure it is
stable at those frequencies.)

The motor of the Zenith operates
from the +20-volt supply for the
transistors. There is no adjustment
for the speed. If the voltage is
within tolerance, and the capstan/
flywheel spins casily with the belt
removed, but the speed is slow or
varying, the motor should be
changed.

Bias problems

Gencrally speaking, excessive
amplitude of bias signal during
recording reduces the high-
frequency response somewhat. Too-
little bias amplitude permits exces-
sive distortion to be recorded. The
bias circuit of the Zenith is inside a
shield (Figure 20).

A dual-trace scope makes an
ideal test instrument for checking
the presence of the audio and the
bias signals at the head during
recording. Figure 21 shows no
audio at one winding of the head
and correct levels of audio and bias
at the other head winding. Notice
that the phase of the sine wave
along the top of the bias is exactly
the same as the sine wave along the
bottom. That’s proof the signals are
not mixed. In other words, the
audio is not modulating (changing
the amplitude of) the bias. For a
comparison, look at the waveform
of amplitude-modulated RF from a
radio transmitter (the sine waves at
top and bottom appear to be oppo-
site in phase).

If you scope a head while it is
recording, and find ample bias
amplitude and a waveform similar
to the one in Figure 21, the
recording should be normal. If it
isn’t, the head is caked with oxide,
or the head is defective. Then if
cleaning the tace of the head does
not repair it, replace the head.

On the other hand, bias present
without audio indicates a defect in
the amplifier. Audio at the head
without bias at ecither winding
proves a failure of the bias/erase
oscillator circuit.

Yes, scoping the head during
recording can tell you many facts
about the condition of the tape

machine, and even where the prob-

lem might be. £

WWW americanradiohistorv com

Huge selection of buiglar & tire sys- . ]

tems, supplies. Motion detectors Yn- .

frared beams,; controls, door switches

bells, sirens. 900 items, 64 pp. packed

with technical details, notes. ]
Phone (602) 263-8831 e

LXK\ mountain west alarm
WF 4215 n. 16th st., phoenix, az. 85016

For More Details Circle (22) on Reply Card

IT'S NO PUZZLE
TO ORDER

OELRICH SERVICE FORMS
FOR TV-RADIQ & 2 WAY RAQIO SERVICE LEGAL FORMS FOR CALIF, FLA,
UTAH NOW AT YOUR PARTS JOBBER O WRITE FOR CATALOS B64

OELRICH PUBLICATIONS

4040 N. NASHVILLE AVE, CHICAGO. ILLINOIS 60634

For More Details Circle (23) on Reply Card

APPLIANCE REPAIR BOOKS

Written in easy-10-understand Ianguage by experts with 1llus-
trations & diagrams Acclaimed by instructors & profession-
als. How to diagnose & repa:r air condiioners refrigeralors,
vacuum cleaners. ranges. washers. dryers. steam irons port-
able kitichen appliances. water heaters; plus how 1o sel up 3
shop. using test instruments and more Only $2.65 to “499
each!

SEND FOR FREE DESCRIPTIVE PRICE LIST
C & N, DEPT. ES, 5841 MONTROSE, CHICAGO 50634
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Help!

Anytime you have
a question about
your subscription to
Electronic Servicing,
please include a
mailing label to in-
l sure prompt service

l on your inquiry. ﬁ

Change of
Address

If you're about to
move, please let us
know approximately
four weeks before
the move comes
about. Simply affix
your present label
here, and carefully
print the updated In-
formatlon below.
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I

Please Help Us to Serve You Better Il

Electronic Servicing l
9221 Quivira Road

Overland Park, Kansas 66212 l
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GE Modules

continued from page 30

e it you know what DC voltages.
waveforms, and amplitudes to ex-
pect; and
e if you make allowances for some
peculiarities of solid-state equip-
ment.
Overload

Generally speaking, transistors
(and 1C’s using internal bi-polar
transistors) are much more suscep-
tible to overload from strong TV-
channel signals. For example, the
YC-2 required careful adjusting of
the IF AGC and RF AGC controls
to eliminate overload and instability
with strong signals without using
extra gain reduction of the RF
amplifier so that too much snow
was seen.

Careful of shorts

An important hazard of making
tests and measurements in high-
density solid-state circuits is the
distinct possibility of accidental

Fig. 9 Top trace is the color-bar
pattern (with pedestal) at the red
cathode of the picture tube; center is
the waveform at the blue cathode; and
at the bottom is the smaller waveform
at the green cathode of the picture
tube.

A

shorts because of clumsy and
too-large, old-fashioned test probes.
You see, it's possible for a split-
second short between lugs or con-
nections to blow one or more solid-
state components. It's dismaying to
start out with one uncomplicated
problem and add several tough
ones by accident. Not only are the
compoaents expensive, but often
they are very difficult to locate and
obtain.

Two effective (but inexpensive)
devices to minimize such hazards
are shown in Figure 10. First,
there's a special test clip which
snaps over an IC, with spring wires
to make solid contact. These wires
protrude from the top, where
connecting with some kind of “in-
sulated-hook™ probe is easy and
safe. I strongly recommend the use
of these two test aids!

Alignment grass

Other minor complications of
modern solid-state circuits were
brought to my attention acci-

Fig. 10 You can check DC voltages or
waveforms at I1C's with safety and
solid connections by using a test clip
and an insulated-hook type of test
probe.

B

Fig. 11 Horizontal-sweep pulses are the “grass” that widens these alignment
curves. The lower amplitude of the solid-state curves makes the pulses appear
stronger. It was not convenient to kill the horizontal sweep because it also is
the AC source for several DC power supplies. Curve (A) is the overall picture-IF

response from tuner to the video; a type of “haystack”.

At (B), the curve shows

the overall response from the tuner to pin 4 of 1C270, using video-sweep

modulation.
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dentally. While studying the way
the chroma bandpass curve is ob-
tained by separate high-pass and
low-pass filters, which are not
adjustable, 1 decided it would be
instructive to look at the alignment
curve.

Immediately, I ran into prob-
lems. First, the overall IF curve was
distorted in ways that | recognized
came from the lack of a fixed AGC
bias for the 1F's. But where should
it be applied, and with how much
voltage? Last year's Photofact gave
the answer to those questions.

But one problem remained: the
excessive ‘‘grass’” on the curves
coming from pulses of horizontal
sweep. Now, with tube-powered
sets, we merely unplug the hori-
zontal-output tube, clamp any volt-
ages that are upset by the lack of
sweep, and proceed with alignment
without hindrance.

Not so with many of the new
color receivers, because the hori-
zontal sweep is used to power
several of the basic power supplies.
It 1 killed the horizontal sweep, the
receiver could not operate. Of
course, 1 could have rigged up some
substitutes for the power supplies.
But they are high-current ratings,
and that's a lot of trouble just to
look at alignment curves.

Anyway. that explains the fuzzy,
poor-quality curves shown in Figure
11. The IF response was typical of
a good-quality ‘“‘haystack”, and the
overall chroma VSM curve was
symmetrical and fairly flat. The
skirts of the overall chroma curve
seem to be slightly less steep than
others which have an overcoupled
transformer.

I hasten to add that these
remarks are given only to help you
in similar situations, and are not
intended to downgrade the per-
formance of this GE receiver.

In fact, the B&W and color (both
on colorcasts and with a color-bar
pattern) were excellent. The color
bars were sharp and without ring-
ing lines or shaded areas.

Next Month

We hope to have the first part of
the detailed analysis of the ex-
clusive GE “VIR” module by next
month. VIR stands for Vertical-
Interval Reference signal, and the
GE module allows automatic cor-
rection of color and tint errors,
regardless of where they occur. O

ELECTRONIC SERVICING
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Circle appropriate number on
Reader Service Card.

80. Belden Corporation—has an 8-
page illustrated booklet that fea-
tures antenna, microphone, and
speaker cables for CB radio sys-
tems. It offers more than 60
products for use with fixed and
mobile CB, amateur, and marine
radio systems and for industrial/
commercial land/mobile applica-
tions.

81. Arista Enterprises—offers a 16-
page catalog of two-way communi-
cation accessories. Some items fea-
tured are: microphones; CB
speakers; CB transistors and semi-
conductors; CB antenna mounts
and accessories; coaxial connectors;
connector cables; noise elimination
filters; CB meters; and power
supplies.

82. Telematic—this 16-page #76-1
catalog features TV test rigs, yoke
and convergence adaptors, color
brighteners, replacement parts, and
color service accessories. Also in-
cluded are two cross-reference
charts; one for test rigs, and one
for brighteners.

83. Antenna Specialists—has re-
cently published an informative
booklet for everyone interested in
CB radio. Written by Forest H.
Belt, “CB Facts and Fables” ana-
lyzes the nature of CB antennas;
how they work, which types work
better than others, and why.

84. Bird Electronic Corporation—
4-page form catalog SF-76 lists
“Thruline’’ wattmeters, coaxial
loads, RF termination wattmeters,
and attenuators covering from 500
KHz to 2300 MHz and from milli-
watts to 250 kilowatts. Also in-
cluded is a new multirange digital
wattmeter for 2-way radio service,
as well as portable and panel
instruments with RF output ports
for frequency analysis.

85. Sperry Instruments—has issued
a new product bulletin, SP-73, that
teatures the complete Sperry line of
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multi-testers. The bulletin offers
detailed specifications, product de-
scriptions, a list of features, pack-
aging information, and prices for
each of the nine multi-testers.
Additionally, there is a price list of
accessories.

86. Techni-Tool—offers a wide se-
lection of tool kits in their 20-page
catalog. Some Kkits featured are:
security installation kits; office
machine kits; hospital/laboratory
kits; electronic assemblers kits;
engineers tool kits; and many
others. They also feature a design-
a-kit scction in which tools and
accessories are listed separately; the
customer can order from this form
and build his own personalized kit.

87. Saxton Products—the 52-page
catalog features coaxial and twin-
lead cables for CB, amateur radio
and television use, plus antenna-
mounting hardware, tools, hook-up
wire, intercoms. audio connectors,
and decorator telephones.

88. Mountain West Alarm Sup-
phy—has a free 64-page alarm and
security equipment catalog, A-77,
that describes more than 900
intrusion and fire-alarm products.
An informative alarm-equipment
application guide (which includes
general  alarm-system  discussion,
basic installation procedures, and
connection diagrams) is a featured
section. This selection of alarm
equipment is complete from simple
kits to the latest ultrasonic, radar,
and infrared detectors.

89. TV Tech Aid—offers a 36-
page catalog of B&K test equip-
ment; popular tlybacks; CB radios,
antennas and accessories; tools;
tubes; car radios and tape players;
and other fast-moving merchandise
at discounted prices.

' )
Fast,

Fool-proof
TV

Alignment

Ideas for
articles?
Send them
to ES,
now!

B&K-PRECISION

SWEEP/MARKER
GENERATOR

Model 415, $485

With the B&K-PRECISION Model
415 you can complete a TV align-
ment in about the time you would
spend hooking up the instruments
for conventional alignment pro-
cedures. It's ideal for testing adja-
cent channel interference in CATV
installations, too.

Everything you need is built into
the Model 415—sweep and marker
generators, a marker adder and
three bias supplies. The 10 crystal-
controlled IF markers can be
shown either vertically or hori-
zontally on your scope, and they
light up on the front panel IF re-
sponse and chroma bandpass
diagrams as you use them.

Proper set alignment is assured
and is almost automatic when
you follow the Model 415’s pro-
grammed alignment procedures.

Contact your local B&K-PRECI-
SION distributor for a demonstra-
tion, or write for detailed informa-
tion on how the Model 415 can
save you time and increase your
profits.

B PRECISION

PRODUCTS OF DYNASCAN
6460 West Cortland Avenue
Chicago, Illinois 60635 - 312/889-9087

wwWww americanradiohietory com

k In Canada: Atlas Electronics, Toronto ‘

For More Details Circle (25) on Reply Card
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The MARKETPLACE

Advertising rates in the Classi-
fied Section are 35 cents per
word, each insertion, and must
be accompanied by cash to
insure publication.

Each initial or
counts a full word.

abbreviation

Minimum classitied charge $3.00.

For ads on which replies are
sent to us for forwarding (blind
ads). there is an additional
charge of $3.00 per insertion to
cover department number, pro-
cessing of replies. and mailing
CcoSts.

Classified columns are not open
to advertising of any products
reqularly produced by manufac-
turers unless used and no
longer owned by the manufac-
turer or a distributor.

SITUATION WANTED

TV TECH. self-employed 7 years (part time), with
new FCC 2nd phones, seeks full time employ-
ment, preferably in two-way radio shop. Bob
James. 1101 2nd. Great Bend, Kan. 67530, 1-77-1t

BUSINESS OPPORTUNITY

TV SALES & SERVICE in same location 15 years
Nets over $25000 Retinng Inctuding truck,
equipment & inventory $25.000. A Bolin, 6361
Balsam Lake, San Diego, Ca. 92119 6-76-tf

TIRED OF CUSTOMER ABUSE? Expand into
lucrative patented MATV. Preliminaries $3.00.
Box 809, Boynton Beach, FL 33435. 10-76-6t

TRULY AN OPPPORTUNITY OF A LIFETIME!
Take over prosperous television service business
and move into well kept three bedroom ranch in
growing rural town of 13,000. Shop attached to
house. Overhead expenses absolute minimum.
Must seil for domestic reasons. Equipment
(vehicle not included) $6.735, merchandise
$7.797. home on 2 acre $28.000, adjacent corner

acre cleared lot $6,500. Several extras. Every-
thing only $41,000. Also have approx. 6 acres
nearby on Sawdy Pond for $5,000 (about half is
marshland). Merie Van Gieson. 156 Robert St..
Westport, Mass. 02790. 1-77-1t

C.B. AND AUTO SOUNDS ELECTRONICS, sales
and service, lucrative and growing. Well known,
established 21 years. land and building included,
Rochester, New York. Selling due to heaith.
Electronic Servicing. Dept. 512, Box 12901,
Overland Park. Ks. 66212 1-77-11

in the beautiful town of Aptos. Calif. For further
information, write: Mr. J. C. Fox, P.O. Box 1061,
Aptos. CA 95003 1-77-1t

BUILD ELECTRONIC DEVICES in your home. Get
started in your spare time. Big profits. Experi-
ence not necessary. Ask for free literature telling
how. Eiectronic Development Lab, Box 1535,
Pinellas Park. Fla. 33565. 1-77-1t

EDUCATION-INSTRUCTION

REPAIR TV TUNERS—High Earnings, Complete
Course Details, 12 Repair Tricks, Many Plans,

Two Lessons, all tor $2. Refundable. Frank
Bocek, Box 3236 Enterprise, Redding., Calif.
96001. 8-76-tf

FOR SALE

TV & RADIO TUBES 36¢c EA!! Free color catalog.
Cornell, 4221 University, San Diego, California
92105. 8-76-t1

INCREASE SERVICE PROFITS & Collect In
Advance. Service Contract Manual. Practical
Home Electronics Service Business Manual. Each
Manual $12.50, both $22.00. NATESA, 5906 S.
Troy St., Chicago, Il. 60629. 11-76-3t

UNUSUAL SURPLUS AND PARTS Catalog $1.
ETCO Electronics, Dept. E.S., Box 741, Montreal
AT H3C 2V2. 7-76-10t

SELL OR TRADE: Riders radio and television
manuals, antique tubes-00A-01A-7 VOLTS-12
VOLTS-657-6W8G-G2S-874-12F R8-25B8-70L7-

70A7-FM1000-and 117L7. Goodwin Radio Shop.
Rankin, {1, 60960. 12-76-2t

REPLACEMENT COLOR YOKES-DEALERS ONLY
Zenith 95-2501-2532-2638-2667-S-89633 etc. 14.95,
Magnavox 361380-1 18.95, Sylvania, GE etc. 14.95
to 19.95. Request for price list on your Letter-
head. David Sims Enterprises, Inc. 665 Jericho
Turnpike, Huntington Station, N.Y. 11746 12-76-tf

POTTER BRUMFIELD RELAYS: fc 11d-24, SL-
7005-28, 8 on Board. Unused—$20.00. CKT.
Board, Loaded, $1.00, 6/$5.00. Alpha Electronics,
Drawer E. Escatawpa, Miss. 39552. 1-77-1t
FOR SALE: Complete TV Shop. test equipment -
SAMS, parts, tubes benches, lighting, and sheliv-
ing. All or part, over $15.000 worth, but CASH
counts. Phone 503 842-7848 or write: J W,
Smith. 518 Eln Ave.. Tillamook, Oregon, 97141,

1-77-1t

WANTED

LEFT AND RIGHT CHANNEL Record/Reproduce
Preamps tor Concertone Series 90 Professional
Tape Recorder/Reproducer. Aaron Dickey, 99
North 800 West, Orem, Utah 84057 - (801)
225-0678. 1-77-14

NEED BEARCAT AIRCRAFT band scanner. Den-
nis Kubecka, 503 W. Main, Cameron, Texas
76520. 1-77-1

SAMS PHOTOFACTS WANTED—Send list of set
numbers and price. include phone number. Rich
Roman, 1180 Los Altos Ave.. Los Altos, Calif.
94022, 415/948-1793. 1-77-11

o
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THE NEXT
CIVIL RIGHTS
MOVEMENT

should be to fight for equal educational opportunity
for our seven million handicapped children. They
have just as much right to the education they need
as the rest of our children. Yet millions of them are

not getting it!

For informationor heip, write:

CLOSER LADK, BOX1492,
WASHINGTON, DC. 20013

U.S. Department of Health, Education & Welfare. U.S. Office of Education
Bureau of Education for the Handicapped

www americanradiohicstory com

ELECTRONIC SERVICING
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General Electric’s new VIR Broadcast Controlled Color systerr
is a true breakthrough for the consumer But we also designed
it to make your business easier
All the sophisticated VIR control circuits are on one plug-in
& ombyae . mm  module which you can bypass and remove in minutes. The set
tokeep the set working. keeps working with manual color controls while you exchange
or repair the module. Simple service instructions are packed with each set
At last, an advanced color control system designed to make your servicing
easier It helps you get the set back in action in less tme @
than your customer expects. And that's the stuff heroes @ P 1? gf_‘gﬂ g Pg S
are made of. It's our business to make your business easier.

SIMULATED TV PICTURE AND WOOD CABINET.

GENERAL G5 ELECTRIC

== AW americanradiohisto om
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BUSS Fuses

FOR QUALITY-RELIABILITY

For anything you need in protecting electronic
circuits and devices —

FUSETRON®
dual-efement — time-delay fuses

Avoid nuisance opening, yet get full short-
circuit protection. Available from 1/100 amp.
to 40. Size ¥4 x 1% in. and 9/32 x 134 in.

BUSS
Signal-Indicating
Alarm-Activating
FUSES

Available with
time-delay or
quick-acting char-
acteristics. Available
from 1/10 to 30 amp.
Size ¥4 x 134 in. and
13732 x 132 in.

Sub-Miniature
GMW fuse

and HWA fuseholder.

Full size .270 x .250 in. with
window to check fuse ele-
ment. Available 1/200 to 5
amp

FOR THE

PROTECTION OF ALL

ELECTRONIC

CIRCUITS

Write for Bulletin SFB
— See for yourself —

BUSS GLASS TUBE FUSES
“quick-acting”

TRON® rectifier fuses

Provide high speed action to protect delicate
instruments and apparatus. Available from
1/500 to 30 amp. Size ¥4 x 1 in. and V¥ X 1Y in.

1 —on

TRON® Sub-Miniature Pigtail Fuses

Size only .145 x .300 in. Glass tube permits
visual inspection. Hermetically sealed. Avail-
able from 1,200 to 15 amp.

Provide extremely fast opening and high
degree of restriction of let-thru current
to protect Solid State Devices. Ampere
rating %2 to 1000 in voltages up to 1500.

'\%’ Series 70

BUSS Fuses
for

TELEPHONE
COMMUNICATIONS
Similar equipment

BUSS SNAP-LOCK
FUSEHOLDER

Rear panel mount fuse-
holder for %a x 1va in.
B fuses. Snaps into place.
Specify HTA-00 for space
saver type. HLD-00 to take
visual indicating fuses.

Grasshopper

GMT fuse

HLY holder
HKP-00 for standard fuse-
holder. HIM-00 to take V4
x 1 in. fuses. '
HKP

7 panel BUSS FUSES and

& y mounted FUSEHOLDERS

fuseholder to meet military

for 14 x 1¥a in. specifications.

HKA

ifamp
indicating,
signal-activating

fuseholder.

BLOCKS FOR
BUSS FUSES

All types available for every
application. Single pole,
multiple pole, small base,
laminated base, porcelain
base for fuses from 1 x 58
in. up. Also signal fuse
blocks and special blocks of
all types.

SUPPLIED THE ECOMOMICAL WAY
THRU DISTRIBLTORS
||‘ a McGraw-Edison Company Division BUSS FUSES

St LLouis, Missour 63107
i -ﬂm 1

| lllu"lﬂ
by «:miﬂl!u

#H BUSSMANN MANUFACTURING
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