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9 OUT OF IO
TV SHOPS HAVE THEM!

DOES YOURS?

TV modules are doing lithe more than
collecting dust in service shops all over the
country. Check your shop! Whether you have
one or 101, they are worth good money. PTS
wants to buy or frade your TV modules for
instant cash or credif!

CREDIT: with each tuner you send fo any
PTS Sericenter for repair, include one TV
module and get a $4 credit toward your repair
charges.

CASH: 1fyou have a quantity of TV modules,
send us a list of brand and model numbers and
we’ll advise you of the value ., . for instant cash!

Acceptable brands are Admiral, GE, Magnavox,
Montgomery Ward, Philco, .Quasar, RCA, Sears/
Warwick, Sylvania and Zenith. Do not include ceramic
encapsulated, broken or cannibalized modules. PTS
reserves the right to reject -any or all modules.

PRECIS &N TUNER SERVICE

D[, PTS ELECTRONICS, INC.

‘THE COMP_ETE LIST GF ALL PTS SER.VIC_ENTER‘S-APF.’EARS ON THE NEXT PAGE
Bor More Details Circle (1).on Reply Card
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The Basics Of Industrial Electronics, Part 1—A vitally im-
portant, but little known, branch of electronics is found i
industry. When an electronic circuit controls some character-
istic or tunction of a machine (perhaps motor speed, or oven
temperature), a ‘‘sensor’’ is necessary to show the condition of
the device being controlled—J. A. “Sam’™ Wilson, CET.

The Future For Factory Technicians—Automated testing,
module replacement, and specialized service are new trends in
the servicing of high-quality test equipment—Kenneth Jessen.

Servicing Magnavox Modular Color TV, Part 2—Several

unique features are in the vertical-sweep circuit of the Magna-
vox T995—Gill Grieshaber, CET.

A Typical Day At The CB Bench, Part 2—Suggestions are
made for general diagnosis and the types of test equipment,
followed by more typical CB radio repairs—Harold Kinley,
CET.

Emerson-to-RCA Parts Cross Reference—Many components
for Emerson products can be obtained from local RCA dis-
tributors, by using this helpful cross index—Frank Dickinson.

Reports From The Test Lab—Model 3435A digital multimeter
by Hewlett-Packard has AC or battery operation, auto
ranging. touch/hold probe, and other advanced features—Cur/
Bubcoke. CET.

About The Cover

This photograph by Carl Babcoke of the Proctor And Gamble
soap factory in Kansas City, Kansas illustrates the field of
industrial electronics.
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THE WORLD’S
LARGEST
TUNER REPAIR
COMPANY

MIDWEST NORTHEAST

Home Office SPRINGFIELD, MA 01103
BLOOMINGTON, IN 47401 191 Chestnut, P.O. 3189
5233 5. Hwy. 37.P.O 272 413.734-2737
812-824.9331 PHILADELPHIA
CLEVELAND, OH 44134 Upper Darby, PA 19082
5682 State Road 1742-44 Stote Road
216-845-4480 215-352.6609
KANSAS CITY, KS 66106 PITTSBURGH, PA 15202
3119A Merriam Lane, P.O. 6149 257 Riverview Ave., P O. 4130
913-831-1222 412.761.7648
MINNEAPOLIS. MN 55408 E. PATERSON, NJ 07407
815-W. Lake St., P.O. 8458 158 Market St., P.O. 357
612-824-2333 201-791-6380
ST. LOUIS, MO 63130 BUFFALO, NY 14212
8456 Page Bivd,, P.O. 24256 993 Sycomare St., P.O. 1241
314-426-1299 716-891-4935
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402-558-1800 5220 N.E. Sandy Bivd.
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Berkeley, IL 60163 503.282-9636
1756 5. Taft Street SEATTLE, WA 98109
312.449.2082 432 Yole Ave. N, P.O. 9225
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low 9,
Professiconal Each tuner s’ . ’°
Expertise Backed is ultrasonically ~ABP - 5
By 25 Yecrs Of Tuner cleaned. Our tech- Tuat

nicians analyze the
defects, document the
repair performed and
return the tuner to you in a  § ____EH S

Service Experience . . .

Castle has been in the busi-
ness of repairing TV tuners
longer than anyone. When you
send your customers’' defective protective package. Workman-
tuners to Castle, you can be assured ship and parts are backed by
of receiving reliable, quality service. a one year limited warranty.

Member. American Business Press
Member, Audit Bureau of Circulations

ADMINISTRATION
GEORGE H. SEFEROVICH. President
MIKE KREITER, Publisher

Consider Castle’s Services e c—

TUNER REPAIR
$12.95

Any-make or model. Tubes and transistors extra. Send defective
tuners directly to Costle. Remove all accessories.

uU/vV COMBO... $20.95

CASTLE REPLACEMENT TUNERS
F . $17.95
In-stock replocement tuners, engineered by Castle for a wide variety
of moxes and models, provide original or improved performance.
Purchese outright—no exchange required.

TUNER EX:C:HANGE/REBUILDING
VHF $21.95 UHF $17.95

When the original tuner is unfit for repair and a stock replacement is
not available, the tuner can be exchanged for an exact replacement,
rebuilt -to original specifications, or tailored to a custom order.

All prices are f.o.b. our plant.

TUNER

SAN JOSE, CA 95112
466 Reynolds Circle
Phone 408-289-1117

CHICAGO, IL 60645
5744 North Western Avenue
Phone 312-728-1800

For More Details Circle (3) on Reply Card
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ADVERTISING SALES

Overtand Park, Kansas 66212
(a suburb of Kansas City, Missouri)
Phone: (913) 888-4664

GLORIA PARMENTER, Production

Regional and Advertising Sales Offices
with Advertising Index

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 equipment. or in-
dustrial controls 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. Aliow 4-6 weeks
delivery for change of address. Allow 2-3
weeks for new subscriptions

II INTERTEC PUBLISHING CORP.

Subsidiary of HOWARD W. SAMS & CO., INC.

ELECTRONIC SERVICING



Suddenly, you're the most versatile  precision in-line chassis, including RCA,
shopin town. Magnavox, Admiral and Sears. (We're

With this little 25-pound test jig, you  the first test-jig manufacturer to offer a
can adapt to over 10,000 color sets, 59 kit like this.)
different brands. Delta 70° and 90° tube, CK3000 comes to you fully assem-
hybrid, transis- = bled, pretested
tor, SCR sweep. The sylvan|a CK3000 and ready to use.
Anode voltages Just plugitin,
to 30kV and more. Regular 4.5kV and and you're in business. See it now, at
7.1kV focus voltages. your Sylvania distributor.

And our new optional In-Line Test Kit GTE Sylvania, Electronic Components
letsyou handle Group, 100 First Avenue, Waltham, Mas-
more than 100 . sachusetts 02154.

Simply the most versatile test jig
you can buy.

SYLWVANIA

For More Details Circle (4) on Reply Card
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Before Chromacolor, every large screen
color TV picture was made up of thousands
of tiny red, green and blue dots on a gray
background.

But Zenith found a way to make the dots
smaller, o "1‘..?,' E _I'Ql

surround )

them with x’., v A

jet black and, § “ﬁ Ay A

for the first CQ_L A >
: X

time, fully
illuminate every dot not only for greater bril-
liance, but also for dramatic contrast.

The result was the famous Chroma-
color picture tube — widely recognized at its
introduction as one of the most important
breakthroughs in color picture tube tech-
nology since the coming of color television.

Today, Chromacolor still represents
a significant forward step in the state of
picture tube technology...in brightness,
contrast, and true-to-life color.

Replacement
.c - reTubeS

And for reliability, there’'s no compari-
son between a Chromacolor picture tube
from your Zenith distributor and that+you
may attempt to re-build yourself. When
you get down to it, you simply can’t invest
man hours in a re-built that will seldom,
if ever, measure up to the reliability, the
consistency, the integrity of a factory-
supplied Chromacolor.

As a result of this reliability, Chroma-
color can do a lot for older color TV's...and
many not-so-old sets as well. Even those
of other makes.

That's why you should check with your
Zenith distributor now and stock up with
Zenith's 17",19", 23", and 25" diagonal sizes.

Besides brightening your customers’
picture viewing, Chromacolor will brighten
your profit picture too! Reliably!

Call your Zenith distributor now.




viewing no matter what makeTV
your customers now have.

NITN

The quality goes in before the name goes on®

Zenith Radio Corporation/Service, Parts & Accessories Division/11000 Seymour Avenue/Franklin Park, Illinois 60131
For More Details Circle (5) on Reply Card
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news of the industry
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The FCC has begun a study of AM stereo broadcasting, a development that could
produce a new generation of radios. This action resulted from pressure by AM
radio station owners, represented by the National AM  Stereophonic Radio
Committee (NAMSRC). who want stereo in order to compete with FM stations.
The first step will be to review the results of tests being conducted by NAMSRC
on several versions of AM stereo.

Piano music now can be recorded and played back through a new system
developed by Superscope. The *‘Pianocorder”” uses a complex electronic linkage to
the piano’s hammer assembly to record and play cassettes on a tape deck attached
beneath the keyboard. The unit has a suggested retail price of $1,250 for uprights
and $1.400 tor grand pianos.

A “mini-service” manual for television technicians is being included in General
Electric’s 1978 line of color televisions. The mini-manuals are located in a
specially-designed enclosure on the back of each set, accessible only to the
technician. The manuals cover adjustment procedures, safety information,
symptom/cause troubleshooting charts, parts lists, parts ordering information, and
a full-sized schematic diagram of the particular chassis.

Alaska has begun its first live prime-time public television programming on a
one-year experimental basis. The direct transmission is made possible through a
NASA communications satellite, ATS-6, and the cooperation of groups in the
continental United States. PBS is transmitting its evening schedule to KAKM in
Anchorage and KUAC-TV in Fairbanks. The Corporation for Public Broadcasting
is funding the transmission through contracts with the Rocky Mountain
Corporation for Public Broadcasting and the Public Service Satellite Consortium.

The State of Connecticut has enacted a law prohibiting franchised cable
companies from repairing, leasing or selling television set and home entertainment
units covered by the state’s licensing law. The act, signed into law by Governor
Ella Grasso, has the full support of the Television Service Association (TELSA) of
Connecticut. According to Kaz Glista, TELSA legislative committeeman,
Connecticut *is believed to be the first state to protect the independent servicers
from unfair competition from the TV cable companies.”

Sony has introduced a two-hour videocassette recorder, a videocassette changer
and a $2,000 portable multiband radio/cassette-recorder combination. The new
Betamax home videocassette recorder has a suggested list price of $1300, and will

accept one- or two-hour cassettes. The changer, available later this year, will
double the recording and playing time of Betamax videocassette recorders.

continued on page 8

ELECTRONIC SERVICING
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MODULE REPAIRS

TSC has been
repairing private
brand TV modules
for over 3 years.

Expanded facilities

now include modules for:
o RCA o GE e ZENITH

o W. T. GRANT o J. C.
PENNEY ¢ WESTERN
AUTO ¢ GAMBLES as well
as Zenith IF subchassis.

For free Price List and complete 3 ®
information write or phone:
TSC HEADQUARTERS
BLOCMINGTON, IND.
or any of the TSC locations listed below.

FLASH!
NOW AVAILABLE — TUNER SERVICE
PARTS CATALOG OF ALL SARKES TAR-
ZIAN VHF AND UHF TUNERS, INCLUDING
EXPLODED VIEW DRAWINGS. OVER 200
PAGES. ORDER YOUR COPY TODAY.
SEND $2.50 WITH ORDER TO BLOOMING-

: 4~

®9

o 3 ® '

TON HEAD OFFICE.

Tuner Service Corporation

MAJOR PARTS
AND SHIPPING
CHARGES
AT COST

One Year
Guarantee

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

TUNER REPAIRS

VHF OR UHF ANY TYPE ..U
UHF/VHF COMBINATION ... .. {u.s.
MAJOR PARTS AND
CHARGED AT COST

FAST, EFFICIENT SERVICE AT ANY OF THE CONVENIENTLY
LOCATED SERVICE CENTERS LISTED BELOW.

ONLY ORIGINAL FACTORY PARTS USED

All tuners ultrasonically cleaned, repaired and realigned.

EXACT REPLACEMENT

Exact Replacement Tuners are available at a

cost of $14.95 and up. (U.S.A. Only)

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

UNIVERSAL REPLACEMENT

UNIVERSAL REPLACEMENT TUNER $13.95 (U.S.A. Only)
This price buys you a complete new tuner

built specifically for this purpose.

All shafts have a maximum length of 10%2”

which can be cut to 1%27.

Specify heater type paraliel and series 450 mA or 600 mA,

SAME DAY SERVICE — ONLY ORIGINAL FACTORY PARTS USED

WATCH US
GROW

It you want to branch out into the TV Tuner Repair Business
write to the Bloomington Headquarters about a franchise.

For More Details Circle. (6) on Reply Card
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HEADQUARTERS . . . ... .. BLOOMINGTON, INDIANA 47401 . ... .. ....537 South Walnut Street ... ......... Tel. 812-334-0411
ALABAMA ... ... ... .. BIRMINGHAM, ALABAMA 35212 ... ... ... 5623 1st Avenue North... ... ... ... Tel. 205-592-9150
ARKANSAS .. .. .. 1 .. LITTLE ROCK, ARKANSAS 72204 . . ... ... .. 4200-C Asher Aver ..\ ............. Tel. 501-661-0393
CALIFORNIA .. . .UNORTH HOLLYWOOD, CALIF.-81801............ 10654 Magnolia Boulevard . . . .. ... ... Tel. 213-769-2720

SAN-MATEO, CALIF. 94402 . ... . ... .... 800 S. Amphlett Blud._s» . 415-348-3292

MODESTO, CALIF. 95354 ... ... ........... 123 Phoenix Avenue . 209-521-8051
FLORIDA .. .. ... ..TAMPA, FLORIDA 33606 .......... .. .. .... 1505 Cypress Street . 813-253-0324

FT. LAUDERDALE, FLORIDA 33309 . . .. 3516 N.W. 10th Ave. .. .....0. . 305-566-4882
GEORGIA . . .........ATLANTA, GA. 30310 ..~ .......... . 646 Evans St. SW. 0 .. ... . . 404-758-2232
ILLINOIS. L. ............ URBANA, ILLINOIS 61801. ... ... ... ... ....908 E. Main Street.- = _. . 217-384-2052

SKOKIE, ILLINOIS 80076. . ... . ....... 5110 Wast Brown Street . . . .-312-675-0230
INDIANA: .. INDIANAPOLIS, INDIANA 48204 .. . ... ....112 West St. Clair Stregt & . ... . Jel. 317-632-3493
KENTUORY"" .. ... LOUISVILLE, KENTUCKY 40205, .. ... ... .2244 Taylorsville Roa? 4. .. [Tel. 502-452-1191
LOUISIANA ... ... ... .. HREVEPORT, LOUISIANA 71104 ... ... .. .. 2423 Southem Avenue .| .o .....; .. Yol 318-221-3027
MASSACHUSETTS .. ... .. SPRINGFIELD, MASS JO1108 ... .. ... ... .. 405 Dickinson St. .7y, .. Tel. 413°788-8206
MISSOURI .............. ST. LOLIS, MISSOURY/ 63132 .., ... ..9577 Page Avenue .. .- Teol. 314-429-0633
NEVADA...... .. .. ....LAS VEGAS, NEVADA 89102 : 5 1114 South Casino Center Blvd: .Tel. 702-384-4235
NEW JERSEY ... ... ..... TRENTON, NEW JERSEY 08638 ....... .. .. 1139 Pennsylvania Ave. . Tel. 609-393-0999

JERSEY CITY, NEW JERSEY 07307 ......1.. 454 Central Ave. .. ... . .....\ ... .. Tel. 201-792-3730
NEWYORK . ... ........ ROCHESTEH;;NEW YORK 14615.........|..37 Pullman Ave... . ... g ?I 716-647-9180
N. CAROLINA ... ... ... +GREENSBORO}.N.C. 27405,. . ....... ..2914 E. Market Street . . .. ~-Tw. 919-273-6276
OHIO....... ..... . JWJCLEVELAND, OHIO 44109 .. ..4525 Pearl Road. .. .= o Tel. 216-741-2314
OREGON ............... PORTLAND, OREGON 97210 . ...... 1732 N.W. 25th Ave., P.O,Box 10141 . Tel. 503-222-8059
PENNSYLVANIA . . . .. ..PITTSBURGH, PA. 15209 ..................515Grant Avenue . .. ... ... ... .. 1. 412-821-4004
TENNESSEE ............ MEMPHIS, TENNESSEE 3811t . ... ... ..3158 Barron‘Avenue ................ T#4. 901-458-2355
TEXAS mewa - - - - - o - - DALLAS, TEXAS 75218 .................. .11540 Garland Road ... ............. Tel. 214-327-8413
CANADA ............... ST. LALRENT, QUEBEC H4aN-2L7. . ... ... ... 305 Decarle Boulevard ......... .. ... Tel. 514-748-8803

CALGARY, ALBERTA T2H-1Y3 ............. P.0. Box'5823, Stn. “A” ............ Tel. 403-243-0971
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news of the industry

continued from page 6

A seven-transistor portable AM radio only “2-inch thick has been introduced in
Japan by the Matsushita Company. Tip-type electronic components, which have no
lead wires or housing, were specifically designed to miniaturize the circuitry. A
flexible PC board also was employed to achieve optimum space usage. Other
features include a voltage stabilizer, film-cone speaker, and ultra-thin tuning
capacitor. Panasonic, a division of Matsushita, is expected to market the radio in
the U.S.

GTE Sylvania has delivered to the Institute for Applied Geodesy in West Germany
a laser ranging system that provides precise distance measurements between
satellites and an earth station. The Institute will use the system to measure
accurately the shape and field of the earth’s gravity and to ascertain such changes
as continental shifts, pole movements, and earth rotation variations.

A complete home videocassette system, featuring a recording tape deck and video
color camera for “home movies,” has been introduced by JVC Corporation. The
new ‘‘Vidstar” VHS Video Home System uses Y2-inch tape, and connects to
television sets through the antenna terminals. Videotape cassettes are available in
2-hour, 1-hour and “2-hour lengths. The Vidstar Color Camera, for making home
cassettes, comes with a camera control unit which allows the user to transfer home
movies or 35Smm slides to videocassettes. The VHS system has instant playback,
and features a digital timer for taping shows automatically. JVC officials project
that almost 300,000 U.S. homes will have a video deck by 1978, with more than a
million decks in use by 1980.

ELECTRONIC SERVICING
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News from the

SERVICE ASSIEITING

NESDA Elections

LeRoy Ragsdale, former president of NESDA, has
announced that he will 'be a candidate for NESDA
president in the upcoming elections to be held during
the August NESDA convention in Orlando, Florida.

Ragsdale served as NESDA president in 1975-1976,
and had served as national vice president in 1974-
1975. He also was president of NATESA in 1970-
1971.

Other candidates for president are John McPherson
and Everett Pershing, the current NESDA president.

The 1977 National Electronic-Service Convention
will be held at the Sheraton Towers Hotel in Orlando,
Florida August 16-21. This year’'s theme is *‘The
Wonderful World of Service.” Planned for the con-
vention are a golf tourney, technical-training semi-
nars, and a trade show.

For more information on the convention, write to:
NESDA, 1715 Expo Lane, Indianapolis, Indiana 46224.

NATESA Convention

The 28th annual NATESA Convention will be held
August 25-28, 1977 at Carson’s Nordic Hills Resort in
Itasca, Illinois (located between O'Hare International
Airport and Chicago).

The convention will open with a golf tourney on the
25th, and continue through the 28th with service
business management and official association busi-
ness sessions, as well as a "*New Technology”
seminar.

For additional information, write to NATESA,
5908 South Troy Street, Chicago, Illinois 60629.

CSEA Supports “War Fund”

Members of the California State Electronics Asso-
ciation (CSEA) have voted unanimously to raise
$100,000 as a volunteer “*war fund" to defray costs of
legal actions against TV manufacturers’ in-warranty
service fees.

The original suit was filed in California state court
two years ago by Miles Sterling, president of Electro
TV in Garden Grove. Recently, James Ballard,
president of Serviset, Sunnyvale, filed another lawsuit
in federal court.

Both legal actions are designed to prevent TV
manufacturers and their agents from soliciting shops
for in-warranty service for less than the cost of
performing the service.

CSEA Annual Elections
Donald M. Surette of TV Radio Den, Carmichael,
was re-elected president of the California State Elec-
tronics Association during CSEA’s annual meeting,
held recently in San Jose, California. O

July, 1977

Speed TV repairs
with the latest
General Electric

Symptom Repair Manual

The 1977 Symptom
Repair Manual lists a
variety of symptoms

for individual General
Electric television chassis
and tells you what to
check and in what order.
These symptoms and
repairs were developed
from thousands of service
technician invoices and
represent the combined
experience of hundreds
of technicians.

The 67-page manual

GENERAL ELECTRIC
TELEVISION

SYMPTOM
REPAIR
MANUAL

GENERAL B ELECTRIC

is 5% by 8%'" and fits neatly in your tool caddy.

Free to subscribers of GE Technical Data, the
Symptom Repair Manual is offered to every non-
subscribing technician for $1.00 handling charge
(four copies — $3.00). Effective use of the manual
saves time, money and aggravation and helps to
build your reputation for fast, reliable service.
Send the coupon to order yours today.

r----—-------------------‘-----------1

! “DUTCH” MEYER

COLLEGE BOULEVARD

Repair Manual.

NAME

GENERAL ELECTRIC COMPANY
PORTSMOUTH, VA. 23705

PLEASE CHECK ITEMS DESIRED:
O ONE SYMPTOM REPAIR MANUAL ($1.00 Enclosed)
O FOUR COPIES OF ABOVE MANUAL ($3.00 Enclosed)

ENCLOSED IS ( ) CHECK {
( ) MONEY ORDER. (NO C.O.D. PLEASE)

[0 Please send details on GE Technical Data Subscription
Plans which include all updatings of the Symptom

) CASH OR

SERVICE COMPANY

ADDRESS

CITY

STATE ZIP

e rccccrereEE L P e ECeEE DL EE ...

It’s our business to make
your bhusiness easier.

GENERAL &3 ELECTRIC

www americanradiohistorv com
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COMPI.ETE SER\IICE ON
ALL MAKES OF TV TUNERS

Maximum Time In Shop 24 Hrs.

(WE SHIP €.0.D.)
YOU PAY SHIPPING

$10.95

Black &
White
or Color

{Warranty: One Full Year)

VHF or
UHF

UV Combo’s $17.95

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 nNE 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 (TY
TUNER SERVICE

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

14

{roubleshootinatins

Send in your helpful tips—we pay!

Poor locking
RCA CTC36M
(Photofact 1077-2)

Horizontal locking was loose and
erratic. 1 checked the tubes and
replaced a shorted 4KE8 tuner
oscillator/converter tube and the
sync and AGC tubes. Only a slight
improvement was noted.

@'L 82p1 5%
m ®)
< 300 "-‘Vj - 210k _I_
@ ,.’ @y | @T
T 5* iCath | Horiz)
T Phase;
w2 Det 15K

-

sz: ?i \
1 T

Most DC voltages in the sync
amplifier, sync separator, and
AGC/noise-invertor stages were
okay. except for pin 2 of the hori-
zontal AFC tube and one other
point. Replacement of X11, the
phase-detector diodes, gave a little
tighter locking, but still not normal.

JRLAN L 280v

l 16.6Q Source

@ I?ll)mm !I ZOAOV
Source

@l | ™ J@l.
Dt
' O 2609
'ﬁwﬁa—n SOSrce

080 5%
) n 140¥
, 10k 7w Source

@ s 4mig

A

| . 135V
30005 10W Siouice

: églﬁOmlu :

8= B
10mtd

Pin 2 of the AGC tube showed a
slightly-low DC voltage, so 1 de-
cided to check the power-supply
voltages, and found the +260
supply was about 10 volts low. 1
looked at C2, and it appeared
normal, without any white powder
to indicate leakage of the dielectric.
But when 1 disconnected the leads
of C2 and measured each section,
the 200 microfarad was about 60,
and the 150 microfarad was about
50.

www.americanradiohistorv.com
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[ replaced C2, and the locking
returned to normal. However, the
tubes and diodes had to be retained
for best results. Evidently, all were
contributing to the problem.

Vaughn A. Deem
North Ogden, Utah

Blown fuses
General Electric YA and YM
(Photofact 1617-1)

The first TV with this recurring
problem took about three hours of
my hard work to locate a short be-
tween the vertical and horizontal
yoke windings of a GE YA chassis.
Afterwards, 1 thought of a way of
proving the defect in only a few
minutes.

Suspect such a yoke short when
the l-ampere ftuse on the YA is
blown, or the YM has tripped the
breaker. Try this sequence of tests:
e Unplug the vertical yoke and
pincushion connectors;

e Replace the fuse (or reset the
breaker), turn on the power, and
check for high voltage. Normal HV
proves the overload was coming
from the vertical. Turn off power;
e Remove both mounting screws
from the horizontal-output transis-
tor and turn on the power;

e Measure for any positive voltage
at the green wire on the yoke side
of the vertical plug. Any voltage in-
dicates leakage, and full B+ proves
a dead short between yoke wind-
ings.

(1=0)
Part ol DEFLECTION
YOKE

a4
20
A1p
90
15

1500
1P Red
20 RLI4
PGl 1

You know now whether to re-
place the vertical module or the
yoke. Don't forget to replace the
screws in the output transistor.

1 have located bad yokes in
several of these models, without
wasting extra time.

Curtis A. Routley
Columbus, Mississippi

ELECTRONIC SERVICING



Insufficient height
Zenith 1628C50
(Photofact 1074-3)

The screen showed black at the
bottom of the picture and poor
linearity at the top. New 6HES and
6BAI11 tubes did not help at all.
After measuring a few DC voltages
around the vertical-output tube, I
decided to parallel some of the
electrolytic capacitors, since the set
was about seven years old and it
was likely the filters were drying
out.

According to a previous tip in
Electronic Servicing, 1 paralleled C6
(the one to the convergence circuit),
but there was no improvement.
Other B+ electrolytics also proved
to be okay.

VERT MULT . &
(1) 68AN () gwx I
@AJ- 0027
1.5mey
1
@1 ©7
&
HEIGHT 3 4 :?Kmuv'

Tmag

Because most cases of poor
height and linearity originate in the
vertical-output stage, 1 had concen-
trated my attention there. But when
I measured the DC voltage at the

plate of V5 (the oscillator, or half

of the multivibrator). 1 discovered
only +12 volts instead of the
expected +50 volts. Voltage on the
height-control side of the thermistor
(R130) also was low. My VOM
could not read R131 (4.7 megohms).
so | changed to a VITVM, and
found that R131 was very high in
resistance.

Replacement of the resistor and
readjustment of height and linearity
solved the height problem.

Incidentally, 1 made this repair
without pulling the chassis, by
turning the cabinet on its side and
removing the metal bottom cover.

Al Potter
Parlin, New Jersey

What would you like
to read in ES?
Send in your ideas.

July, 1977

%L Seehing Original Japanese
Replacement larts for CB Repalr Use?

CB REPAIR PACKAGE
$77.00 value for only $59.00
Now repair almost all CB’s with this

SPECIAL PACKAGE OF MOST
COMMON DRIVERS & FINALS

This kit contains 6 each of:

package of Japanese Transistors 25C 775 25C 756
2SK 19 FET 2 pes 25C 1306 4pes z=c 1018 25C 799
25D 235 4pcs 25C 1239 3pes € 1226 25C 1239
25C 710 10 pes 25C 1307 4 pes 25C 1306 2SC 1307
2sC 775 4 pes 2SC 756 3pes $140.00 value for Just $99.95

CHECK OUR NEW REDUCED PRICES!
tC, Diode:

Original Japanese Transistors, FET,

TIRANSISTORS| 258 415 70 | 25C509 .90 |2SC 776 2,65 | 25C 1060 2.25 { 25C 1675 155 FET TA 7061AP 190
7B 463 150 [25C517 395 |25C777 350 |25C 1061 140|25C 1678 225 |, o 160 | TATOB2P 190
25A495 70 (258471 160 [25C535 70 |25C 778 360 [2SC 1096 100(2sC 1679 425 [72F 2 oo | TA 72050 390
25562 59 258474 120 |25CS536 .59 |2SC7B1 265 |2SC 1166 5925C 1684 59 200 o leasii 340
7A628 59 | 258492 100 |25Cs62 215 |25C 784 59(25C 1173 90|2sC 1728 200 | 206 33 110 |Basz 370
25A634 90 | ZSC 183 59 (25C619 69 (25C785 70 [2SC 1175 90[2SC 1760 2.00 | T 27 g .
2SA 640 59 | 2SC 184 59 | 25C 620 59 |25C 789  1.00 {2SC 1189 1.40|ZSC 1816 4.25 (RIODES
2SA 643 70 | 2SC371 59 |25Ce68 59 |2sC793 280 |25C 1213 70|2sc 1908 59 | 25K 49 1.30 | g gq 1.00
2SA 683 70 | 25C 372 59 |25C 696 1.95 | 25C 799  3.60 | 2SC 1226 1.00 | 25C 1909 440 2';3: :-gg IS 188 a5
254719 70 [2SC 373 59 [25C710 59 (75C802 360 |25C 1237 425 [2sC 1957 120 | K S8 732 |15 332 a5
2sA720 70 | 25C 380 59 |2SC 711 59 |25C815 .59 |2SC 1239 350 |2SC 1975 4.40 55 |15 953 a5
2SA721 70 |2SC381 59 |25C 712 59 2scezs 59 |2SC 1306 44025077 100 | 5K 225 | s 1007 a5
2SA 733 59 | 25C 387 59 |25C717 59 |25C829 59 |25C 1307 4.90| 25D 142 2.00 | 5K 3¢ 2.25 | 15 1209 a5
2B54 59 |25C398 69 |2SC 732 59 [25C838 .59 [25C 1317 69 |2sD 180 250 | 3K 40 2.25 | g 4211 a5
2SB75 59 | 2SCa03 59 |2SC 733 59 (75C83s 59 |2SC 1318 592D 187 .66 | K 4! 250 |5 4555 32
25877 59 | 25C 454 59 |2SC 734 59 [25C 900 59 |2SC 1330 150|2sD 188  3.00 | 3K 45 250 | s 1588 32
2SB 186 59 | 25C 458 59 | 2SC 735 59 (25C 930 .59 25C 1359 140|250 227 59 |MK 10 200 | s 1885 a5
258324 70 | 25C 460 59 | 25C 756 2.80 | 25C 943 120 |2SC 1364 140 |25D 234 1.00 | e 1S 2076 45
258337 160 | 25C 461 .59 | 2SC 763 59 |2SC 945 59 |2SC 1377 4.90|25D 235 1,00 1S 2093 a5
2SB 367 1.50 | 2SC 481 1,60 [25C773 .70 | 25C 1014 1.20 [ 2SC 1449 1.00|2SD 3313 1.10 |SN 7400 19 |15 2473 .45
2SB 368 2.15 | 7SC 482 150 | 25C 774 160 |2SC 1017 1.40 |25C 1475 1.40|2SD 325 1.10 [SN 7430 60 | IN 60 25
2SC 495 1.00 | 7SC /75 2SC 1018 120 |2SC 1674 2SD 360 1.20 | TA 7045M 300 | IN 30 25

PRICES MAY CHANGE WITHOUT NOTICE
D ORDERS Wi OMED Less than $500 no deposit required
IMMEDIATE DELIVERY UUREGINEASR OO FUJI SVEA ENTERPRISE
ON ALL TRANSISTORS IN STOCK Dept. ES Marketing
Minimum order S10.00. Ohio residents odd 4% sales tax P.O. Box 40325
Add 81.00 postaye and handling. Quantity discount prices. e
ASK FOR OUR COMPLETE PRICE LIST Cincinnati, OH 45240
(513) 874-0220

874-0223

MANUFACTURER INOUIRIES WEL COMED
All Parts Guaranteed Against Factory Defects

For More Details Circle (7) on Reply Card

Patents Pending
covering 13 unique teatures.

GENERAL TELEVISION SERVICER

YOUR PORTABLE, COST EFFECTIVE SOURCE OF A CONVENTIONAL COLOR BAR
PATTERN GENERATOR, A SUBSTITUTE TUNER AND MOST USED FUNCTIONS OF AN
ANALYST, PLUS:

RF/IF attenuator capable of reducing the
signal to snow for receiver sensitivity.

GRAY QUAD pattern for simplified gray scale
tracking checks/adjustments.

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

3.58 MONITOR pattern for oscillator
frequency checks with no need to short

the AFPC test point.

® RED RASTER pattern for checking and
adjusting purity at the flip of a switch.

® HATCHDOTS - versatile composite
pattern for dynamic & static convergence
plus other checks.

@ High level 75 ohm video output.

ALL THIS FOR ONLY $299.95!

Carl Babcoke (Electronic Servicing) says . . .

“If | could choose only one of the many kinds of dot or
crosshatch patterns, | would want this one.”

Think how much easier the composite HATCHDOTS pattern
(left) would make your job. It can also perform size, linearity,
pincushion and centering checks. It's only one of several
unique patterns produced by the ATC-10 that can save you
time, trouble and most important — money!

100 more lorman ican Technol
e or more oo on - American Technology  roryour convenionce. we
Servicer, or try it at our risk. Corporation accept Master Charge, Visa

and COD phone orders.
Same day shipment!
225 Main Street, Dept. 7A
Canon City, CO 81212

—30 DAY SHOP TRIAL—
(If not 100% satisfied in every
way, return for instant refund

in full.)

(303) 275-8991

For More Details. Circle (8) on Reply Card
15
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Symptoms and cures
compiled from ftield reports
of recurring troubles

SIGHPG

Chassis—RCA CTC74
PHOTOFACT—1588-1

FLYBACK

— T0 HV TRIPLER

J FUSIBLE
—AAMA—S s
I 180K Q2

OPEN

TO CRY
SCREENS

SCREEN
1. 5MQ

820KQ

Symptom—Low brightness and smeared video
Cure—Check for open RF401 screen fuse device;
might be caused by open L503 or C401 in gate circuit
of ITR401

Chassis—RCA CTC39
PHOTOFACT—1246-2

e +380V
@)
+— —— 10 12H67 GR1D
ke 22 PIN2
T o
i HOR1Z
[f"‘“'- J——pylses
750 Q a7

Symptom—Smeared video and horizontal pulling
Cure—Check for leaky or shorted blanking diode;
also value of R66

R |

Chassis—RCA CTC81 (varactor tuning)
PHOTOFACT—1615-2

VHF 0SC
SWITCHING. a.7pf
DIODE
@ 2000 pF
TOTAL
+18V FOR

HIGH CHANNELS

100KQ

Symptom—No low-band VHF; high VHF and UHF
okay

Cure—Check for a defective
diode, such as CR7

low-band switching

-

Chassis—RCA CTC74
PHOTOFACT—1588-1

-+ A0V

\TO\
€409

VERT
GUTPUT

VERT
OuUTPUT

CLEAN CONTACTS OR
REPLACE SOCKETS
ALSO, CHECK CONN.
P502, P503, AND P504,

Symptom—Intermittent height or roll
Cure—Check sockets of vertical-output transistors;
clean contacts or replace with new sockets
________________________________________ -4
Chassis—RCA CTC62
PHOTOFACT—1345-2
. : — —: > 70 FLYBACK
L S D)
T opew 21/ TRACE
@
470 Q
Symptom—No high voitage
Cure—Check for open L401 and shorted ITR101
(ruined from excessive voltage caused by the open
choke)
- - 4 . D - — T " - - - -4
Chassis—RCA CTC68
PHOTOFACT—1437-2
!
!
T\ / !
= OPEN -
Symptom—Narrow picture with center foldover
(perhaps squeal)
Cure—Check filter capacitor C104, and replace it if
open
_ O

ELECTRONIC SERVICING
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PRAEr Sexchanoe

There is no charge for listing in Reader’s Excharge, 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: Information about where I can obtain sewing
machine needles (Eldredge brand) tor the “Expert B”
sewing machine, manufactured by National Sewing
Machine Company of Belvidere, lllinois (now out of
business). These necdles need to becabout 3/16-inches
longer than the standard type. Jethro F. Perryv, Box
488, Lewisporte, Canada AO0G 3A0.

Needed: B&K-Precision Model 1076 (or later) TV
Analyst, triggered scope, and other test equipment for
general service work. Advise condition and price.
Thomas Wulls, 6360 Montgomery Avenue, Phila-
delphia, Pennsylvania 19151].

For Sale: Heath TS-4A sweeper/marker with marker
added 4-250 MC), $40; Knight sweeper with marker
added (0-250 MC), $30; RCA WG-304B modulator
for color alignment, $50; Eico 944 flyback & yoke
tester, $20; and Supi scope tube (brand new), $12. All
mint condition, complete with cables and manuals,
Donald Stevens, 1005 N. Brookfield Street, South
Bend., Indiana 46625.

Needed: Back issues of Electronic Servicing; Riders
radio 23: any Riders TV; other manuals &
magazines. Will buy or swap. Donald Erickson. 6059
Essex Street, Riverside, California 92504.

Needed: Onc 12K8 tube. Also. schematic for Echo-
phone commercial radip receiver (model unknown)
with 12K8, 12SK7, 12SQ7. 12J5, S0L6. and 3575
tubes. Arthur Hall, 603 Glenpark Court, Nashville,
Tennessee 37217.

Needed: Schematic and instruction manual for
Accurate Instrument dwell-and-tachometer meter,
Model BT-162. Also. up-to-date supplement chart
and schematic for Model 257 tube tester from same
company. Jumes L. Pate. Ri. 2. Box 97B. Hillsboro,
Missouri 63050.

For Sale: B&K Model 801 capacitor analyst; B&K
Model 1076 TV analyst; RCA Model WO-910 scope:
RCA WR-64A color generator; RCA WA-44C sine/
square audio generator; Precision Model E-440 color-
bar generator; Precision Model E-200-C signal
generator; Precision Model E-400 sweep generator;
Eico Model 950-B resistance capacitance comparator;
Triple H Model 630-NA VOM; Electronic Instrument
Model A-460 tield-strength meter. Manual and
schematies  included  with cach instrument. Sieve
Topley, 145 Qarrv Street. Mt. Pleasant, Pennsylvania
15660.

continued on page 18

Use this versatile frequency
counter when accuracy

P —

FREQUENCY COUNTER WD 78&n
L

e W

o
E]i

WD-752A
$255.00

See it at your
VIZ distributor

® viz

6644 335 E. Price St., Philadelphia, Pa. 19144

counts.

Exceptional accuracy and sensible features make
our new wide-range frequency counter the ideal
choice for checking out audio, video, CB, ham radio
and other communications equipment.

* 6-digit bright LED readout
¢ Indicators for signal, overflow, and range
¢ Small and compact; ac operated

Wide range—10Hz to 60MHz

Precise 10.000MHz crystal-controlled time base
for £0.1ppm stability

1KHz audible tone for SSB carrier frequency
measurement

Selectable input sensitivity (for noise rejection)—
10 or 100mV

\lIZ Test

Instruments Group
of VIZ Mfg. Co.

Formerly

tnstruments

For More Details Circle (9) on Reply Card

July, 1977
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Reader’s Exchange

continued from page 17

Needed: Schematic for Stewart-Warner AM/SW
radio recciver Model 62TC26. Will buy, pay tor copy.
or copy and return. David N. Ludwig, 4642-4 Chicugo
Drive, Andrews AFB, Maryland 20335.

Needed: Up-to-date roll chart or way of updating
Precision tube tester, Model 10-12. Gilbert Good-
water, Route 1. Sprague, Washington 99032,

For Sale: Many manuals including Rider’s and
thousands of other diagrams on all types ot electronic
equipment such as x-rays. Dyathermy, all kinds of
old battery sets; and a complete original fite of
Atwater-Kent radios. G. G. Farnsworth, 201-205 East
Mullun Ave., Waterloo, lowa 50704.

For Sale: LM21 Frequency Meter with AC power
supply and all calibration charts and manuals.
Excellent condition. Make offer, or will trade for
what you have. Willium Borstel, 412 Belle Alliance
Drive, LaPlace, Louisiauna 70068,

Needed: A method of modifying a Hickok Model 534
tube tester to check 10-pin and 12-pin tubes. Leo
Quinn, 7836 Clearvicw Drive, Citrus Heights, Culi-

tfornia 95610.

Needed: A series TMS00 or 7000 Tektronix scope,
with pulse generator, dual-trace, digital multimeter,
spectrum analyzer, frequency counter, and other
plug-in units for experimental work. Please state
description, age, and price in first letter. Leo Quinn,
7836 Clearviesw  Drive, Citrus Heights, California
95610.

For Sale: One Motorola comparator test set Model
MU 290, $15 postpaid. John Stiles, Sherwood, North
Dakota 58782.

Needed: Technical data about a 35-unit motel
Sonolent alarm system for one of my motel accounts.
The company was formerly at Phoenix, Arizona and 1
understand the company is out of business. David
Karr, 4967 Teddy Drive, Columbus, Ohio 43227.

Needed: Technical information for a Minshall-Estey
organ, model number could be 397, serial number H
1893. FElectronic Organ Service, Marion, Michigan
49665

Needed: Schematic or service manual tor EMC
(Electronic Measurements Corporation) RF/AF
crystal-marker/TV-bar-generator, Model 700. Will
copy and return. John Brouzakis, TV & Ruadio
Repair, Route 2. Box 602B. Charleroi, Pennsylvaniu
15022,

Needed: Detlection yoke for a Coronado 13-inch color
portable TV, Model 22-1671A, part VZ 13067. T. H.
Davenport, 109 West Center Street, Bellevue, Ohio
44811.

Needed: Instruction and service books for tube-type
test instruments. Don Wainwright, P.O. Box 374,
Arrovo Hondo. New Mexico 87513.

For Sale: B&K Model 415 TV sweep/marker
generator, never used, complete, $290 plus shipping
costs. Byron-LeCluire TV, 4218 N. Ortawu, Norridge,
lllinois 60634.

Needed: B&K 1077B TV analyzer, not too old and in
good working condition, reasonable price. C. B.
Vaghuni, 9006 Centerville Roud, Manassas, Virginia
22110.

For Sale: Many old table-model and console radios
and 10-inch TVs. Used 4, 5. 6, 7-pin. octal- and
loctal-based tubes. Best offer, or trade for scanner
or CB gear. John H. Lang. RD 3, Box 87B. Hudson.
New York 12534,

For Sale or Trade: Eico Model 610 tube-tester
adapter tor Novar, Compactron. and Nuvistor tubes,
with sheet of tester settings. Millivac DC milli-micro-
voltmeter, with manual & calibration, $55; McMurdo
Silver VOMAX 900A manual, $1.50. Howard Adams,
209 West Shadywood Drive, Midwest City, Oklahoma
73110.

Needed: Power transformer (Number TR 13-2) for
AM H. H. Scott amplifier Model 299C. New or used;
state price. H. E. Pagarigan, 308 Puarkway, Pt.
Pleasant Beach, New Jersey 08742.

Trade: New in original carton, Leader LSW-330 post-
injection sweep/marker generator, $449.95 original
price; would like to trade for Leader LSW-250
TV-FM sweep/marker generator, original price
$349.95, or equal. Electronic Service Co., 7328
Crvstal Valley Roud, Little Rock, Arkansas 72210.

For Sale: RCA WO-91A scope with manual, $85; or
trade for RCA WR-30B signal generator. Aurie
Antilla. 4066 Mt. Everest Blvd., San Diego, California
92111.

For Sale: Sencore SM 152 sweep/marker generator,
with all cables and books, $275; Heath AC voltmeter
IM-5238, wired and calibrated, $75. Send money
order. 1 pay for shipping and insurance. Mario
Rosigvolo. 368 South Hill Bivd., Daly City, California
94014.

For Sale: or exchange for photo enlarger or?
Heathkit post-marker, sweep generator Model 1G-
57A. assembled but needs checkout. Walter Fleischer,
1025 Arizona Street, Melbourne, Florida 32901.

Needed: Knight KG-2000 oscilloscope for parts. Must
have good power supply. Thomas Walls, 6360
Montgomery Avenue, Philuadelphia, Pennsylvania
19151.

Needed: Schematic and power transformer for
Heathkit Model VS VTVM, will buy. Wiilliam Mayer,
5722 SW Ist Court, Cape Coral, Florida 33904. )

ELECTRONIC SERVICING
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Get your

OmS

premium catalog

p

and get busy!

Busy collecting for the 77 GE Tube

Flap Award Program. It’s better than ever!
Choose fabulous gifts from GE’'s Award

Catalog or from S&H. Just for using the

name your customers trust you'll get

awards from the names you trust.

Here’s how the program works . . .

Collect the gray bottom flaps with the
GE monogram from receiving tube boxes.

Collect either the red or blue warranty
labels with the GE monogram and tube
serial number from Ultracolor
or SpectraBrite picture tube
boxes (worth 10 receiving
tube flaps ).

Collect this ad you're
reading right now. It's worth
50 receiving tube flaps. (Limit
one ad per dealer. Must

be accompanied by gray flaps.)

Get full details at your authorized GE
tube distributor. He has your official
catalog.

Stay busy because the deadline is
November 30, 1977.

i o[ 1]]]]111]1/]]!]

2
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Tube Products Department
General Electric Company
Owensboro, Kentucky 42301

GENERAL @3 ELECTRIC
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The Basics Of
Industrial
Electronics, part1

By J. A. “Sam” Wilson, CET

It would be helpful it we could
give a clear and accurate definition
of “industrial electronics”, includ-
ing what it is and also what it is
not. Unfortunately, we can't pre-
cisely set the limits of any electronic
area, because the various ficlds are
interwoven tightly.

Suppose, for example, we defined
industrial electronics as ‘‘the ap-
plications of electronic principles in

www americanradiohistorv com

Another electronic field that's expand-
ing at a phenomenal rate is “industrial
electronics”. Many technicians each
year are changing from TV or audio
servicing to begin working with indus-
trial equipment. There even is an
“industrial” option for the Certified
Electronic Technician (CET) test
from NESDA/ISCET. In this
series, we will explain the com-
ponents and typical circuits
used in present-day industrial
electronics equipment.

industry’’. That definition would
include intercoms, telephone sys-
tems. television, tape/dise recording
and playback, computers, and a
host of other devices which are so
important that they rate a category
of their own.

On the other hand, if you try to
narrow the definition by calling it a
“study of the use of electronic
principles in control systems”, you

ELECTRONIC SERV|CING




automatically include garage-door
openers and  remote-control tele-
vision tuners.

My point is this: any complete
study of industrial electronics
should cover some subjects that
sometimes are included in the more
conventional electronic subjects.
For example, we will emphasize
control systems, logic- and com-
puter-circuitry measurements, and
processing. As a bonus, the series
also will include the type of
information that is nceded for you
to pass the Industrial Electronics
CET test.

Control-Systems Hardware

Solid-state components have
changed completely the kind of
“hardware’ that is used in control
systems. Earlier circuits for con-
trolling industrial machinery had
“thyratron’ and “neon’’ tubes.

Thyratrons are gas-filled triode
tubes which are capable of switch-
ing large currents. SCRs are the
solid-state equivalents of thyratrons.
Neons are gas-filled cold-cathode
diodes that have a ‘breakover”
characteristic. In other words. no
current tlows until the voltage ex-
ceeds a minimum critical value.
Three-layer diodes, called *'diacs”,
and the modern solid-state cquiv-
alent.

Integrated circuits (ICs) have
made possible giant changes in the
design and capabilities of industrial
clectronic systems. However, not all
of these systems employ ICs. For
example, the control circuits manu-
factured by Versaframe {(sec Figure
1) have discrete (scparate and
distinct) components, including
transistors, diodes, and resistors. In
ICs. all of these components would
be in a single small package.

However, we won’t omit vacuum
tubes, for many rugged items of
equipment still use them.

Basic Controls

Although industrial electronics
includes many other important
subjects besides control systems,
such systems are used extensively in
many applications. Usually they are
the ‘‘open-loop’ type, or the
“closed-loop” controls. To compare
the two systems, we will use block
continued on page 22
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Fig. 1 Some wired

DC
POWER

SOURCE '——I

logic modules have discrete components.
Versaframe Division of Design Products)

RHEOQSTAT

MOTOR

Fig. 2 A power rheostat is the most simple
controller of DC-motor speed. Motor speed and
power depends primarily on the current.

MANUAL CONTROL

DC
POWER
SOURCE

DC

POWER
CONTROL

# CORRECTION
VOLTAGE

DC

MECHANICAL
=~ CONNECTION

< S S
3
Y

(Courtesy of

COMPARATOR

DC
REFERENCE
VOLTAGE

TACHOMETER

Fig. 3 A closed-loop analog system can controf the speed of a DC motor. Faster
shaft rotation produces a higher positive voltage from the tachometer, and this
variable voltage is compared with a fixed DC reference voltage. Wrong motor
speeds cause a positive or negative correction voltage from the comparator, and
it adjusts the power-control circuit in the direction needed to restore the correct

motor speed.
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is compared to a

Industrial

continued from page 21

diagrams for the speed control of
DC motors.

Open-loop controls

As shown in Figure 2, the speed
of the DC motor is dependent
upon the armature current. A
variable resistor (wired as a rheo-
stat) controls the amount of cur-
rent.

This is an example of open-loop
control, because following the set-
ting of the rheostat, there is no di-
rect control of the speed. It the
load on the motor changes, so will
the shaft speed.

Closed-loop controls

One example of a
speed-control  system is  given in
Figure 3. This system is not
necessarily the best one for regulat-
ing motor speed. but it does
illustrate the principles that are
involved.

First. a manual adjustment sets
the armature current to the desired
value, which should provide the
approximate speed. Motor speed is
sensed by a tachometer which, in
this example, has a DC output
voltage that is proportional to the
motor speed. Faster motor speed
develops a higher DC voltage.

The variable tachometer voltage
non-varying

closed-loop

LT

LOW AVERAGE VALUE

W e

HIGH AVERAGE VALUE

Fig. 5 Narrow duty-cycle pulses
(above) have a low average voltage,
while below are shown wide duty-
cycle pulses that have a high average.

JFLIEAEL
PULSE PULSE POWER
GENERATOR SHAPER > AMPLIFIER
i
CONTROL i
VOLTAGE {
| COMPARATOR e TACHOMETER
PROPORTICNAL TO SPEED
REFERENCE
VOLTAGE
OR
FREQUENCY

Fig. 4 Digital control of DC motor speed changes the width of the pulses of DC

voltage.

{(reference) DC voltage. When the
two voltages are equal, it is
assumed that the motor speed is
normal, and no correction is
needed,

It the motor speed changes, a
correction voltage (that is propor-
tional to the error) is fed to the
control circuit. The correction volt-
age restores the motor speed.

Closed-loop speed-control systems
continually monitor the motor
speed, and correct it when it is slow
or fast. Sometimes these systems
are called *‘continuous™, to indicate
control at all times.

Fig. 6 A large industrial

of all controls make up a very complex system.

Division of Design Products)

www americanradiohistorv com

electronic system can control
simutitaneously. Although each control circuit might be fairly simple, the total

Closed-loop systems of this type
require a sensor for measuring the
speed, comparators for determining
the relationship of the DC voltages,
amplifiers, power supplies, and
other refinements. Although such
analog systems can be designed to
hold the speed fairly well, digital
closed-loop systems usually have
better control and are more eth-
cient.

Digital closed-loop systems

The block diagram of a closed-
loop digital system for controlling
the speed of a DC motor is given in

many functions

(Courtesy of Versaframe
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Figure 4.

First, we must understand that a
DC motor, which normally runs on
continuous voltage and current, will
operate at a slower speed, if the
electrical power is applied intermit-
tently. For example, you can slow a
motor by switching the power on
and off rapidly. This essentially is
the method for digital control,
although it is called ‘“‘pulsed” DC
current.

In Figure 4, the motor speed is
sensed, and the error voltage used
for control is returned to the pulse
circuitry, where it determines the
“duty cycle” of the pulse generator
and shaper. In other words, it
varics the ‘‘on’’ time versus the
“off'" time of the DC-voltage
pulses.

Motor speed depends on the
average DC current. Figure S shows
how the average current value is
affected by the width (duration) of
the pulses of current.

Control summary

The three simple examples of
motor control prove that such
circuits can be rather complex.
Further, the control systems be-
come much more extensive and
sophisticated when they are de-
signed to control other machine
operations and even whole pro-
cesses.

However, these controls are only
one type of industrial electronics.
When many additional functions
are added, the resulting system (see
Figure 6) can be extremely complex
and sophisticated. That is all the
more reason to study and under-
stand the individual circuits.

Transducers

If you need to control the speed
of a motor or the temperature of an
oven (or any other industrial func-
tions), you must have the right kind
of *‘transducer” to determine the
state of the system being controlled.
For example, you can’t control the
spced of a motor unless you can

measure how fast it is running.
Transducers (sometimes called
sensors) have been defined as
devices that convert energy from
one form to another. Of course,
that is not possible (except for a
few rare exceptions, such as the
atomic bomb). To be precise, a
transducer is a device permitting
continued on page 24
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Lots more. In fact, the new 8020A
digital multimeter has more features
and capability than any other DMM
at any price.

Once again, it pays to think small.
Costing only $169} the 8020A is big
on features and value.

You get unbelievable field versatil-
ity with the 8020A, and it’s sized to
slip easily into your pocket or service
kit. Compact, with big features—like
0.25% dc accuracy and 26 ranges. Con-
ductance ranges for measuring leak-
age to 10,000 M2, or transistor beta.
Ten megohm input resistance, ac and
dc. Battery powered, with a large liq-
uid crystal display.

Pay less, get more.

For reliability, we’ve shrunk the
number of total parts to only 47, in-
cluding the world’s first custom LSI
CMOS multimeter chip.

On-the-job reliability you can’t be
without. A full-year guarantee. World-
wide parts and service. And more, in-
cluding the traditional Fluke quality
you depend on.

Call (800) 426-0361, toll free. Give
us your chargecard number and we’ll
put an 8020A in your hand immediate-
ly. (Or a ten-pack of 8020As for only
$1521*) Call now for the location of
the closest Fluke office or distributor.

*U.S. price only.

Fluke 8020A DMM for Field Service:$169.

1807-7006

FLUKE

®

For Literature Only Circle (10) on Reply Card
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Fig. 7 Voltage
is produced by
the Seebeck
effect when
the junction of
dissimilar met-

als is heated.

Fig. 8 The
Peltier effect
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Industrial

continued from page 23

the energy of one system to control
the energy of another systein.

A common example of a trans-
ducer is a loudspeaker, where the
electrical energy controls the sound
energy. Also, microphones use
sound energy to control the amount
of electrical voltage or energy.

Passive and active ttansducers
Usually, two basic types of trans-
ducers are used in industrial elec-
tronics. “‘Active’’ transducers gen-
erate a voltage (or current), while
“passive” ones do not. (Purists say
that current can’t be generated;
only voltage can be generated, and
current results when the voltage
reaches a resistance. That’s true.
But to save time and space, we’ll

continue to call it generated
current.)
Passive transducers usually

change the resistance, capacitance,
or inductance in a circuit according
to some change of the input energy.

Active transducers generate a
voltage or a current that is propor-
tional to the amount of input
energy.

Generating A Voltage
There are six basic methods of
generating a voltage, but not all of
these ways are used in active
transducers. The following is a brief
review of the six methods.

= S
I REFERENCE
— VOLTAGE

JUNCTION COOLS

Fig. 9 A slow-fast speed meter uses some of the principles of
Figure 3, except the relative speed is measured by the meter,
and there is no automatic control.

Electrostatic voltage

When two different types of
insulating niaterials are rubbed
together, electrons can leave one
surface and cling to the other. This
makes a voltage difference between
the two materials. It is called an
“electrostatic’”’ voltage.

Electrostatic generators easily can
produce large amounts of voltage,
but their current capacity is very
limited. Electrostatic voltage can be
used in a precipitator of dust or
smoke particles, but the electro-
static principle is too inefficient for
use in transducers.

Chemical voltage

A voltage can be generated
chemically between two pieces of
dissimilar metal that are immersed
in an acid or alkaline solution.
Auto batteries are one obvious
example. However, the method does
not lend itself readily for use in
transducers.

Photoelectric voltage

Photoelectric transducers often
are used for converting light to
electricity or electricity to light.
Such “‘optoelectronic” devices are
employed extensively in industrial
electronics.

Thermoelectric voltage
A voltage proportional to the

WwWwWw.americanradiohistorv.com

amount of applied heat is the
output of thermoelectric trans-
ducers.

There are two basic thermoelec-
tric effects that you should know
about. One is the *‘Seebeck™ effect
(see Figure 7). Whenever the junc-
tion of two dissimilar metals is
heated, a DC voltage is available at
the two ends. Some metals produce
a voltage so small that it's barely
measurable. Others can generate a
useable amount of voltage. Some
furnace safety controls operate this
way.

Another thermoelectric phenom-
ena is called the ‘“Peltier” effect,
as illustrated in Figure 8. When the
junction of two dissimilar metals is
heated, the opposite junction be-
comes cooler. For years, this was
merely a lab curiosity, because the
amount of cooling was small.
However, refrigerators now are be-
ing made with Peltier-effect cooling.

Piezoelectric voltage

Certain crystalline materials will
generate a voltage when their shape
is changed. Quartz and barium
titanate are two examples of piezo-
electric materials. Rochelle-salts
crystals and ceramic materials have
been used in phonograph car-
tridges.

This effect is reversible. If a
voltage is applied to a piezoelectric

ELECTRONIC SERVICING



surface, the shape of the material
will change.

Electromagnetic voltage

According to Faraday’s law,
when there is relative motion be-
tween a conductor and a ragnetic
field, a voltage will be produced in
the conductor. The amount of
voltage depends on the speed of
their movement relative to each
other, the strength ot the magnetic
field, and the number of conductors
(turns of wire in the coil). AC and
DC generators both opetrate by this
principle. Many industrial trans-
ducers are electromagnetic in
nature.

One application of an electro-
magnetic transducer is the tachom-
eter shown in Figures 3 and 4. A
tachometer converts the speed of
rotation into a voltage, a current, or
a frequency.

Figure 9 shows how a tachometer
with a voltage output can be used
to sense motor speed. The voltage is
directly related to the speed of
rotation (faster speeds produce
higher voltages), and it is compared
to a reference voltage. When the
motor speed is too fast, the
tachometer DC voltage is more
positive than that of the reference,
and the comparator will have a
positive error-correcting output
voltage. But, if the speed is too
slow, the tachometer voltage is
lower than the reference voltage,
and the comparator output voltage
will be negative. Correct motor
speed gives the same comparator
and reference voltage, so the com-
parator output voltage will be zero.
A zero reading of the zero-center
meter indicates correct speed.

The meter readout of Figure 9 is
said to be an ‘‘analog’ type,
because the pointer deflection is
“analagous” to the motor speed. A
digital readout would display the
actual motor shaft speed in the
number of revolutions per minute.

Comments

Part 1 has defined some basic
industrial electronic terms. Also,
the range of subject matter that will
be covered in this series has been
explained. Next month, passive
transducers will be examined, along
with a review of basic (but often
misunderstood) principles of in-
ductance, capacitance, and resis-
tance. |
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Smaller
makes sense.

In the tradition of mini-computers
and mini-skirts, great small products
usually evolve from larger packages.

The new 8020A digital multimeter
carries on the Fluke tradition of pre-
cision bench-top instrumentation, with
this handheld, 13-0z. DMM. Same
quality and value, smaller package.
And only $169*

Your 8020A goes on call with you
in vour pocket, briefcase, or tool kit.
Wherever your job takes you and your
8020A, you can count on bench-instru-
ment performance.

Small in size, but big in capability,
with features like 2000-count resolu-
tion, transient protection to 6000V,

six resistance ranges to 20 MQ2. Plus,
an exclusive conductance capability
for leakage measurements to 10,000
MQ!

And, traditional Fluke quality and
accuracy are guaranteed for a full year.
Parts and service available worldwide.
And that’s meaningful when it’s from
the recognized leader in DMMs.

Get your hands on one. Call (800)
426-0361, toll free. Give us your
chargecard number for same-day ship-
ment. Or, we’ll tell you the location of
the nearest Fluke office or distributor.
(Where you can save by buying a ten-
pack of 8020As for only $1521%)

*U.S. price only.

Fluke 8020A DMM for Field Service:$169.

1807-7005

FLUKE

®
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The Future

For Factory

This calibrator is operating
a calculator-controlled,
automatic test system at
the Hewlett-Packard plant
in Loveland, Colorado.
With the automatic sys-
tem, the operator can run
complete calibration and
performance tests in ten
to fifteen minutes, com-
pared to an hour and a
haif for the same tests
that are run manually.
Some factory repair
branches use similar sys-
tems to save time for the
technicians, thus allowing
more troubleshooting and
component replacements
to be done. Skilled tech-
nicians are needed in the
factories to develop such
systems.

Technicians

By Kenneth Jessen

Hewlett-Packard Company

www americanradiohistorv com

Here is an analysis of
the changing opportuni-
ties for technicians, from
the viewpoint of a major
manufacturer of high-
quality test equipment.
The repair of test equip-
ment, both at the re-
gional service centers
and the factory facilities,
is a part of industrial
electronics.

What does the future hold for
the electronic repair technician? To
fully appreciate the answer to this
question, one must understand
some of the trends in the industry.

First, products are becoming
more complex, forcing the techni-
cian to spend more time per repair.
For example. the old discrete form
of digital logic is fast yielding
to microprocessor-based technology.
With discrete logic, the elements
required to perform a task were
distributed throughout the product.
A bad IC could be detected by
simple troubleshooting techniques.

ELECTRONIC SERVICING



With microprocessor technology,
the logic is centralized. A digital
feedback loop is used to send an
address to an array of Read Only
Memories {ROMs) then new in-
structions are sent back to the
microprocessor. This sequence of
new addresses and new instructions
is repeated at megahertz rates.
With existing tools, this technology
makes it difficult to find individual
defective components.

Another trend in the repair
business is that the labor rates
billed back to the factory for
products in warranty have increased
at a rate far greater than inflation
would dictate. This has not trans-
lated into higher pay for the repair
technician, however. A great deal of
this trend has to do with rising
overhead costs at repair facilities
(such as shipping, telephone, heat-
ing, computer services, etc.)

The last element is a trend
towards lower prices for electronic
products. In the instrument busi-
ness for example, a four-digit DVM
costing well over $1,000 a decade
ago now can be purchased with
improved specifications, better reli-
ability, and more features for
around $400. More examples can
be found in the consumer business
with dramatic price reductions in

hand-held calculators, CB radios,
TV games, and so on.
The point is that increased

complexity combined with higher
labor rates has driven repair costs
up. When combined with lower
prices, rising warranty costs have
put the manufacturers into a profit
squeeze. Worst yet, customer com-
plaints are growing as the cost of
an out-of-warranty repair becomes
a substantial percentage of the
original purchase price. In analyz-
ing repairs, it is the labor content
that is causing the problem. In the
instrument business, labor content
runs 60% to 80% of the total repair
cost. The major thrust on the part
of the manufacturers is to make the
repair activity less labor-intensive.
This leads to the question: what will
happen to the electronic-repair
technician?

Automatic Testing
More than half of the time spent
on the repair of an electronic
continued on page 28
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You have your own
calculator.
Why not 2a DMM?

s/

Finally, a digital multimeter that’s
yours, just like your pocket calculator,
and more useful. Only $169*

You pack only 13 ozs. in your pocket
or service kit, but size is deceptive. The
8020A has more useful features than
any other multimeter available—at
any price! Features like 26 ranges and
seven functions, including conduct-
ance. 2000-count resolution. Hi/lo pow-
er ohms.

And it’s rugged. The high-impact
case protects a minimum number of
component parts (47 in all), and they’re
all readily available from any of the
worldwide Fluke service centers. Your
8020A is factory calibrated by NBS
traceable equipment. And we guaran-
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tee it’ll live up to published specs for a
full year.

The 8020A is a true field instrument,
designed with a highly readable LCD
display, and inexpensive 9V transistor
battery power for continuous use up
to 200 hours. Reliability, quality and
value: that’s Fluke tradition.

To get your hands on one, call (800)
426-0361, toll free. Give us your charge-
card number and we’ll ship an 8020A
the same day. Or, we'll tell you the loca-
tion of the closest Fluke office or dis-
tributor (where you can save by buy-
ing a ten-pack of 8020As for only
$1521%).

*U.S. price only.

Fluke 8020A DMM for Field Service:$169.

1807-7004

FLUKE

®
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Technicians

continued from page 27

instrument involves either veritica-
tion of the fault or checking out the
instrument after the repair is
completed. These portions of the
repair process are being automated
through the use of computer or
calculator-controlled automatic test
systems. Not only does automation
result in faster repair times, but the
technician can be replaced by a
nontechnical person to run the
tests.

Centralized Repair

Hand-in-hand with automatic
testing in the field comes centrali-
zation of repairs. The number of
repair centers which a manufac-
turer elects to set up depends on
the exﬁected repair volume, sales
distribution, and the versatility of
the automatic-test system in terms
of its ability to check more than
one line of products.

It is only logical that a technician
working on the repair of one line of
products becomes far more -efticient
than the technician in a *‘one man”
shop trying to repair a wide range
of products. Data indicates that the
volume of repairs is inversely re-
lated to repair time. Centralization
is a simple means of increasing
repair volume, but it also offers
some other advantages.

The repair center can aftord to
stock a higher percentage of heav-
ily-used replacement parts. A lot of
the paper work such as billing,
inventory control, and payroll can
be done at a center on a computer
tar more efticiently than a small
office can hope to do.

For the technician, the repair
center can offer more opportunity
for advancement, since larger or-
ganizations require more levels of
management. The specialization
which comes with centralization
allows the technician to become
closer to the factory. This has
resulted in opportunities to move
from the field into a position with
the manufacturer.

Exchange Boards
An effective means of reducing
the labor content of field repairs is
to use an exchange program. The
technician determines which mod-
ule is bad in a product and ships
the detfective module back to the

factory in exchange for a good one.
At the factory, the defective module
is inserted into the production
process where it is remanutfactured
then placed back into the field.

This type of repair program
began on a big scale in the
computer industry, and was then
extended to desk-top calculators.
With increased complexity as ev-
idenced by the use of microproces-
sor technology, board-exchange
programs are becoming more prac-
tical for all types of electronic
products. Unfortunately, this has
reduced the technician’s job to that
of a board-swapper rather than
being a highly-skilled detective able
to hunt down a problem to the one
bad component.

‘ ...products are be-
coming more conit-
plex, forcing the tech-
nictan  to spend more

time per repair...portions
of the repair process are
being automated... Hand
in hand with automatic
testing in the field
comes centralization ,

of repairs.

For example, one signal source
involving new technology, if tested
manually, requires 15 hours
because of the numerous combina-
tions of frequency and output
levels. This same test can be done
in 15 minutes automatically and
with greater accuracy with the
elimination of drift problems. The
system automatically prints out the
result of each test in the form of a
test card.

There are several digital volt-
meters where manual verification of
the specifications requires an hour
and a half. Automatic testing not
only checks the specificiation, but
the instrument can be completely
calibrated, all in 10 to 15 minutes
by a nontechnical person.

Automatic test systems which in
the past had been restricted for use
on the production lines in the
factory now are rapidly finding

www americanradiohistorv com

their way into the field repair
tacilities. The effect on the repair
technician has been to spend less
time testing and more time on
troubleshooting and repair.

When viewed from the custo-
mer's standpoint, module exchange
has some advantages, such as
making the cost of repair more
predictable by reducing the labor
content in ftavor of tixed material
costs. For systems repair at a
customer's facility, a board-
exchange program is almost man-
datory since the only fast way to
make a repair is to the modular
level. Even for bench repair, board
exchange can greatly reduce turn-
around-time, especially if the
boards are in the form of a kit.

The Future

The increased cost of repair is
forcing changes in the electronic
repair business which will have
far-reaching effects on the future of
the repair technician. As men-
tioned, manufacturers are moving
away from the smalil, local repair
facility in tavor of larger repair
centers. The technician must be
willing to specialize and move with
this trend.

Increased complexity has forced
many manufacturers to use a
board-exchange program instead of
component-level repair, and the
technician must be willing to do
more board swapping. On the
bright side, the opportunities in the
factory tor good technicians is
improving continually. Technicians
with both traditional trouble-
shooting skills as well as program-
ming knowledge are needed to
develop automatic-computer or
calculator-controlled systems for
use on the production line. Skilled
technicians are needed to turn on
the products, diagnose failures, and
make repairs.

Educational requirements will
continue to demand a good back-
ground in the fundamentals, but
new emphasis must be placed on
the use of microprocessors. Some
programming knowledge also is
becoming more valuable.

In summary, the job market for
technicians remains strong but
there is a definite shift from careers
in the field to the factory. [
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Get ’em while they’re hot.

Raytheon is really hot stuff these days.
Their RE semiconductors and receiving
tubes are super values by themselves.
And now with every kit you crder, you
also get a free Model TPS-2 Kidde dry
chemical fire extinguisher. Now that’s
one red-hot deal.

The REK-2000 semiconductor kit
is a hot item in its own right. It's a new
79 piece SupeRE kit with 24 drawers
full of the 24 most popular replacement
types, all interchangeable and cross-
referenced right on the package. And the

www americanradiohistory com

new Raytheon receiving tube kit has
been packaged up to contain five each
of 10 best selling types . . . and priced
down to give you more profit.

Add a free Kidde fire extinguisher
and you’ve got perfect protection for
your home, office, boat, service shop or
truck. Add it all up and you’ve got a sure-
fire bargain. Order today from your
Raytheon distributor or write Raytheon
Company, Distributor Products Opera-
tion, Fourth Avenue, Burlington,

MA 01803.
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After the chassis
of the Magnavox
T995 has been tilt-
ed back to the
service position,
the vertical module
is at the right edge
of the chassis.
Stots in the shield
give access to ad-
justments for verti-
cal tinearity, pin-
cushion amplitude,
and height. The
vertical-hold knob
points down.

senvicing M

Modular Golor TV,

Part2 s, cii crieshaver, ceT

Some surprises are revealed in
the vertical-sweep circuit of the
Magnavox T995 chassis. For
example, top/bottom pin-
cushioning is corrected by pro-
ducing a variable-amplitude
variable-phase horizontal wave-
form, which is filtered and
applied to the base of the
vertical-output transistor.
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Other models we have studied in
this modular series have had com-

plementary-symmetry two-transistor
which either
directly or

vertical-output stages,
drove the yoke coils
through a large coupling capacitor.
Circuitry of the vertical sweep in
the Magnavox T995 chassis is com-
pletely difterent. The output is trom
one power transistor. An iron-cored
choke carries the transistor current,
while a large capacitor couples the
AC signal to the yoke coils.

The other original feature is the
method of correcting for the top
and bottom pincushioning. How-
ever, all of these interesting circuits
will be explained in the proper
order.

Much of the vertical circuitry is
on M107 module (see Figure 1).

Vertical Oscillator

VERT
LIN

PIN
AMP

HEIGHT

02/

VERT
HOLD

L g

Qg WHEN IN SERVICE POSITION

#1

In Figure 2, Q1 (PNP) and Q2
continued on page 32 Fig. 1 Arrows point to the transistors on the M107 vertical module.
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Fig. 3 These are the waveforms of Q1,
Q2, Q3, and D5. (A) The base of Q1
has 4 VPP negative-going pulses. (B)
Sawteeth of 4 VPP are at the emitter
of Q1 (this is the circuit that de-
termines the frequency of oscillation).
(C) Positive 1-VPP pulses are at the
Q1 collector and the Q2 base. (D)
Smaller puises of 0.6 VPP are at the
emitter of Q2. (E) The collector of Q3
has 28-VPP negative-going pulses. (F)
At the anode of D5, the pulses have
been integrated into 4.4-VPP sawtegeth.

Fig. 4 Sync enters the module at pin
12. The amplitude is 24 VPP and the
DC reading is + 21 volts. Top trace is

the sync viewed at horizontal rate,
while the same sync at vertical rate is
shown by the bottom trace.

Fig. 5 ldentical sawtéeth of 4 VPP
appear at the base and emitter of Q6,
and the base and emitter of Q7.
Figure 2 gives the DC voltages. These
transistors are emitter-followers,
which have a voltage gain of 1.

Fig. 6 Top trace is the 80-VPP wave-
form at the collector of Q8. The
“wings” are the horizontal varying-
amplitude varying-phase signal that
corrects for top/bottom pincushion-
ing. The bottom trace shows the
4-VPP sawteeth present at the emitter
of Q8 (the base waveform is nearly
identical). This waveform also goes to
the power supply to correct side pin-
cushioning (see last month).

Fig. 7 {A) Clockwise rotation of the

vertical-linearity control spreads the
crosshatch at the top and compresses
it at the bottom. (B) Counter-
clockwise rotation compresses the top
and spreads the bottom of the picture.

Fig. 8 Wide-angle deflection increases
the apparent scan at the edges and
corners of the picture tube, as
illustrated by this exaggerated draw-

ing.
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(NPN) transistors form a time-
constant oscillator. Although the
oscillation is triggered by the cross-
connections of the bases and col-
lectors (as is usual for multi-
vibrators), this is not a multi-
vibrator, and the frequency is not
determined by the R/C values at
the two bases. Instead, C7 and
R7/R3 of the QI emitter circuit
determine the oscillation frequency.

Oscillation

This is the sequence of the
oscillator actions:
e When DC power is first applied
to the vertical-sweep module, both
Q1 and Q2 are cut off. The base of
Q1 receives almost +5 volts from
R1 and R9. However, the emitter
voltage starts at about zero and
rises slowly because of the time
constant there (R7/R3 and C7).
When the base is more positive
than the emitter, Q1 is reverse
biased, since it is a PNP type. The
base bias of Q2 comes from the
collector of Q1 when Q1 conducts;
therefore, Q2 also is cut off.
e C7 begins to accept a voltage
charge, and after ]/60th of a
second, the emitter voltage of Ql
rises above the base voltage. This is
forward bias (because an emitter
that is more positive than the base
is the same bias as a base that is
more negative than the emitter),
and Q1 begins to conduct a small
amount of collector/emitter (C/E)
current.
e QI's current produces a positive
voltage at the collector of Q1 and
the base of Q2; therefore, Q2 also
begins to draw C/E current.
e When Q2 draws current, the
collector of Q2 becomes less posi-
tive, and because it is connected
directly to the base of Ql, the base
of Q1 becomes less positive. This is
increased forward bias for Ql,
which draws more C/E current. In
turin, this forces Q2 to conduct
harder, which forces Q1 to draw
more current.
e The regenerative cycle continues
rapidly, with each transistor caus-
ing the other to conduct more
current, until Q1 becomes a near
short circuit. This short bleeds the
voltage from C7, dropping it to
nearly zero volts. When the Ql
emitter becomes zero, Q1 is strong-
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ly reverse biased, and stops all
conduction. In turn, this stops Q2's
conduction. When both transistors
are cut off, it’s the end of the first
cycle of oscillation.

e C7 begins to charge until the
voltage exceeds that at the base of
Q1. This is forward bias for Ql,
and it conducts a small amount,
causing Q2 to conduct a small
amount, then the Q2 conduction
forces Q1 to draw more, etc. The
series of actions continues until
both transistors are saturated,
bleeding C7 and stopping the
current in both. That is the end of
the second cycle of oscillation.
Figure 3 shows the Q1, Q2, and Q3
waveforms.

Locking

Negative-going sync enters the
module at terminal 12 (Figure 4). It
is integrated by R2/C1 and R4/C3
and is applied to the base of QI
through CS.

The integrated vertical sync
forces the base of QI to become
less positive just before it would do
so from the normal oscillator action
just described. In other words, the
sync triggers the oscillator just
slightly before the usual time, thus
locking the vertical oscillator in
step with the sync. Of course, this
assumes that R3 (vertical-hold con-
trol) is adjusted correctly.

Vertical switch transistor

The output waveform from the
oscillator is a series of very narrow
positive-going pulses (see Figure 3)
of a 60-Hz repetition rate. These
are taken from the unbypassed
emitter resistor of Q2, and are
connected directly to the base of
Q3. Now, Q3 has no other source of
forward bias. Therefore, it is cut
off, except during each positive
pulse.

Q3 inverts (because the output is
from the collector), so the collector
waveform consists of strong nega-
tive-going pulses. However, that is
not the waveform reaching the base
of Q6, the current amplifier. Be-
tween those two points are R37,
DS, C15 and C16. DS allows only
the negative pulses to go through,
and the resistor versus C15/C16
integrates the pulses into sawteeth
(Figure 3 waveforms).
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Vertical amplifiers

Q6 is called a vertical-current
amplifier. It amplifies current, not
voltage, for it is an emitter follower
with a gain of 1. The 4 VPP at the
high input impedance versus the
same 4 VPP at the low-impedance
output is a gain of power. Also,
more current is needed to supply
the output signal at low impedance
than is required for the same signal
voltage at the higher-impedance
base input. The stage, therefore,
can be called an emitter follower, a
current amplifier, or an amplifier of
power (not voltage).

Adding to the contusion, Q7 is
called a vertical driver, although it
does exactly the same job of current
amplification, except at a higher
power level. Q6 is a small transis-
tor, while Q7 is a TO-220 inter-
mediate power type. Together they
change the impedance in two steps,
to reach the low value needed for
driving the base of Q8, the power
transistor.

The wavetorms at the base and
emitter of both Q6 and Q7 are
identical (see Figure 5).

Vertical output

Both the base and emitter wave-
forms of Q8, the vertical-output
transistor which drives the yoke
coils, indicate that Q8 merely
should amplify the sawtooth wave-
form. However, that’s only partially
true.

Figure 6 shows the emitter wave-
form (the base waveform is nearly
identical) and the collector wave-
form. But, surprise! Did you notice
the unbalanced butterfly wings in
the collector waveform? They are
from the pincushion circuit.

Perhaps you're wondering why
these horizontal waveforms (that
correct for the top and bottom
pincushioning distortion of the
raster} do not appear at the base of
Q8. Well, they do show in the base
waveform, but the amplitude is so
low that they only seem to make
the sawtooth line a little more
broad.

Very little amplitude of the
horizontal signal is needed at the
base of (8, because the emitter
resistor (R35) is bypassed to the
horizontal frequency by capacitor

continued on page 34
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Fig. 9 increasing the vertical height near the center of the horizontal lines
cancels the pincushion. Most circuits correct the top and bottom separately
with opposite-phase filtered horizontal-sweep signals.

Fig. 10 These are the waveforms of
the pincushion-correction circuit. (A)
Negative-going 28-VPP horizontal
pulses enter the module at pin 6. (B)
The base resistor partially integrates
the pulses when they reach the base
of Q4. These pulses measure 19 VPP,
(C) Pulse outputs from Q4 are nearly
equal in amplitude and 180° out of
phase. This is the positive 14 VPP
collector pulses. (D) Negative 15-VPP
pulses are formed at the emitter of
Q4. (E) At the anode of D9 is this
25-VPP waveform. It is the same
signal as in (C), but the trace is
broadened by the vertical sawtooth
signal that's applied to R16 and R17.
(F) The 25-VPP waveform at the
cathode of D8 is the same as (D), but
with the vertical waveform added. The
60-Hz sawtooth makes D8 and D9
conduct alternately; therefore, the
output at R36 changes in phase and
amplitude. For all waveforms, the
scope was set for the horizontal rate.

Fig. 11 This sequence shows how the
vertical-sawteeth for D8 and D9 are
made, and also gives the Q5 wave-
forms. (A) At Q8 collector, the vertical
sawteeth have retrace pulses and the
horizontal signals. (B) After filtering
by R8/C20, a rounded sawtooth form
of 26 VPP remains. (This waveform
can be found at the anode of D2.) (C)
Coupling capacitor C6 straightens the
ramp of the sawtooth shape and
reduces the amplitude "at R10 to 15
VPP. (D) Output from D8 and D9 at
R36 (13 VPP) has a small amount of
vertical sawtooth, and strong hori-
zontal pulses of alternate polarities.
(E) After the pulses are filtered twice
into approximate parabolas, the base
of Q5 has this 0.1 VPP signal made up
of 60-Hz ripple pilus low-level hori-
zontal parabolas that make the trace
thicker. (F) The 1.7 VPP waveform at
the collector of Q5 has the groups of
horizontal parabolas that are coupled
through C17 to the base of Q8. Notice
the thinner base trace about midway
between the vertical pulses. That's
where the pincushion-correction signal
is almost zero. All of these waveforms
were made at the vertical rate.
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C19. Theretore, Q8 has a high gain
to the horizontal trequency.

On the other hand, the value of
C19 is not sufficient to bypass
vertical frequencies. A large saw-
tooth is developed at the emitter of
Q8, and it subtracts from the base
sawtooth. This is degeneration,
which sometimes is called negative
teedback, and it reduces the gain at
vertical frequencies. thus requiring
a large vertical waveform at the
base to produce the proper ampli-
tude at the collector.

Vertical Linearity

Linearity of the vertical sweep is
adjusted by regulating the amount
of emitter wavetorm that’s fed back
to the base signal, by way of Cl6
and CI1S.

Rotation of R29 changes the
linearity at both the top and
bottom of the raster, as shown by
the pictures of Figure 7.

Basic Pincushion Information

Before we analyze the unusual
circuit that corrects the top/bottom
pincushion distortion, we need to
review the cause and ‘cure of pin-
cushion.

A drawing of exaggerated pin-
cushion distortion is shown in
Figure 8. The reason for the extra
scanning width and height involves
wide-angle scanning of the yoke
and picture tube. But the cause is
not as important just now as is the
cure.

Figure 9 shows how top/bottom
pincushioning can be corrected by
adding a horizontal-frequency cur-
rent having a parabolic waveform
to increase the height near the
center of each horizontal scanning
line. This seems simple; however,
complications arise because the
phase for top correction is opposite
that needed for bottom correction,
and maximum correction is necded
at both the top and bottom, but
none is wanted necar the vertical
center of the raster.

In all other color receivers,
samples of horizontal sweep are
filtered and switched (usually by
saturable-reactor transformers) to
provide the opposite phases of
correction, and applied directly to
the yoke.

This model

Magnavox is very
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unique because the processed hori-
zontal signal is amplified by the
vertical-output transistor. Refer to
Figure 2 for the schematic, and
we'll show waveforms as we explain
the circuit operation.

Magnavox
Pincushion Correction

The pincushion-correction wave-
form for the base of the vertical-
output transistor is made from
out-of-phase horizontal pulses that
are modulated by a vertical saw-
tooth. Refer to the waveforms of
Figure 10, as we go through the
various steps.

Negative-going horizontal pulses
come into the module at pin 6.
Diode D1 clips any positive peaks
of the waveform that exceed +30
volts, since DI is clamped to the
+30-volt supply. The pulses are
attenuated by RS before they reach
the base of Q4. the phase-splitter
transistor. Pulse waveforms at the
collector and emitter of Q4 are
equal in amplitude, but opposite in
phase. These waveforms are applied
to diodes D9 and D8 through C9
and C8.

Now, in the absence of a vertical
sawtooth at the midpoint of R17
and R16. the DC voltages from the
diodes (and the AC waveforms)
would cancel, leaving no AC and no
DC voltages. This is the desired
condition at the center of the
vertical scan.

However, a vertical-sawtooth
waveform is applied to the diodes
through R17 and R16. Before con-
tinuing, we'll see how this sawtooth
is produced.

R8 brings in a sample of the
waveform from the collector of Q8
(the vertical output). D2 clips any
waveform at the output of R8 that
exceeds 30 VPP, and C20 removes
the horizontal “‘butterfly wings™
(which are the pincushion-correc-
tion waveform). The waveform at
C20 is a slightly-rounded sawtooth
(see the waveforms in Figure 11),
which is made more linear by the
coupling capacitor C6.

Because this sawtooth comes
through C6, the zero line is in the
horizontal center of the sawtooth
waveform, thus producing equal-
amplitude positive and negative
peaks of the sawtooth. This is the
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Fig. 12 Top trace is the Q8 collector
waveform, and the bottom trace
shows the Q5 collector waveform
when the scope was set to the
horizontal rate. To the eye, the
“mountains” and ‘“valleys” are made
up of many traces of varying ampli-
tude. Also, each mountain and valley
has an opposite polarity of parabolic
waveform.

Fig. 13 This sequence shows the
origin of the vertical-blanking wave-
form. (A} Top trace is the 4-VPP
waveform at the emitter of Q1. (B) At
the junction of C7 and R14, differenti-
ation of the sawtooth produces narrow
2.5-VPP negative pulses. (C) After
going through D3 and D4, and being
filtered a bit by C18, the 1.9 VPP
pulses at the base of Q9 are wider. (D)
Clipped narrow pulses of 21 VPP are
produced at the collector of Q9. These
are ready for vertical blanking in the
video circuit.

Fig. 14 This part
of the vertical
sweep (includ-
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sawtooth that comes to D9 and D8
through R17 and R16 respectively.
The sawtooth upsets the AC and
DC balance at the output (R36) of
the diodes.
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When the positive peak of the
vertical sawtooth is at the diodes, it
prevents D8 from conducting. At
the same time, it adds to the wave-

continued on page 36

35



36

Fig. 15 L1 choke
is mounted near
the M107 vertical
module.

Magnavox, part 2

continued from page 35

form at the anode of D9. Theretore,
D9 conducts strongly. bringing
through horizontal pulses that are
positive-going (also positive DC
voltage).

During the negative peak. the
operation is reversed. The negative
peak blocks the conduction through
D9, and makes D8 conduct more.
I'heretore, the output of the diodes
at R36 has negative-going hori-
zontal pulses and negative DC
voltage. Of course, the alternate
blocking and conducting of the
diode conductions is not sharply off
or on. Instead, the siope of the
sawtooth gives a gradual action.
This produces maximum horizontal
pulses of one polarity at the top of
the raster (start of vertical scan),
decreasing aniplitude toward the
center. no pulses at the center of
vertical scan, increasing amplitude
of opposite-polarity pulses below
the center, with maximum amplhi-
tude of opposite-polarity pulses at
the bottom of the raster.

C12 blocks the DC and shapes
the wavetform. while R19 and C13
filter the horizontal pulses into saw-
teeth. (Betore they reach the yoke,
the sawtecth will be parabolas.) R26
adjusts the amount of pincushion
correction. R21 supplies forward
bias to QS. the pincushion amplhi-
fier. which amplifies and inverts the
horizontal sawteeth that are varying
in polarity and amplitude. C17
couples these varying-amplitude
varying-phase horizontal sawteeth
to the base of Q8 through R25. Q8

amplifies the signal. but at the base
and collector the wavetform no
longer is sawteeth. Capacitor C14
that’s connected between collector
and basc acts as high-frequency
feedback. changing the sawteeth to
approximate parabolas. It's almost
impossible to see these parabolas,
because the amplitude changes so
rapidly (see Figure 12).

The parabolas of varying ampli-
tude are fed to the base of Q8.
where they are amplified and are
sent on to the vertical-yoke coils to
correct the pincushion distortion.

Vertical-Blanking Pulses

Narrow vertical pulses with
straight. level lines between the
pulses are needed in the video for
vertical-retrace blanking. In the
1995, they are made in an unusual
way.

C7, of the QI emitter circuit,
shapes the emitter wavetorm into
sawteeth. But. C7 is not grounded
directly, but rather through RI14,
These two parts form a kind of
high-pass filter. Square-wave analy-
sis proves that only the rising and
falling edges can go through such a
filter. In this case, the sawtooth has
only one falling edge, and so each
sawtooth develops a narrow nega-
tive-going pulse across R14 for each
edge (see Figure 13 for the wave-
forms).

These negative-going pulses freely
go through diodes D3 and D4 to
the base of Q9, the vertical blank-
ing transistor. (The +0.7-volt base
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Fig. 16 (A) Top trace of the waveforms
shows the normal signal at the col-
lector of Q8, including the pincushion-
correction signal. When the base of
Q5 was shorted to ground to eliminate
the pincushion signal, the lower trace
showed only the conventional vertical
waveform. Photo (B) is a hatch-dots
pattern with pincushion correction.
Photo (C) is the same, but with the
pincushion signal shorted out.

bias can’'t go through twe diodes,
thus preserving the bias between
pulses.) Q9 amplifies and in-
verts the polarity of the negative
pulses; therefore. at the collector
are developed strong narrow posi-
tive-going vertical pulses that are
suitable for vertical-blanking uses.

Circuits Outside The Module

The choke that supplies the DC
current for the collector of Q8. a
clipping diode (D4). the vertical-
yoke coils. and the vertical center-
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Fig. 17 Diode D4 (Figure 14) clips the
positive tips of the retrace pulses. (A)
The top trace is the normal Q8
collector waveform at the anode of D4,
while the small 3-VPP sawtooth at the
D4 cathode is shown by the bottom
trace. If D4 shorts, the symptoms will
be unmistakable. The picture will be
pulled down from the top for an inch
or so, the vertical-blanking period will
appear a few inches from the bottom
of the picture, and the picture will be
covered by strong retrace lines. (B)
Top waveform is correct for the R6
end of D5 and D6 (see Figure 14).
After a slice of the center is removed
by the diodes, the 8-VPP sawteeth of
the bottom trace remain, and they are
sent to the convergence board.

ing circuitry are external to the
vertical module (Figure 14).

L1 is the audio-type choke (Fig-
ure 13) that passes the current for
Q8. 1t is much higher in inductance
than the yoke coils that parallel it.
The cold end of the yoke coil is
bypassed to ground through Cé6 and
R6. The wavetorm developed across
R6 by the yoke current is sent to
the convergence circuit through
diodes DS and D6, which arve
paralleled front to back.

Vertical centering

As is customary, vertical center-
ing is adjusted by selecting the
desired polarity and amount of DC
current to tlow through the yoke
coils.

When the width jumper is at the
center pin, no DC current tlows,
and there is no centering correc-
tion. When the jumper is connected
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to the top pin (Figure 14), the
30-volt supply through RI14 fur-
nishes current to Q8 through the
yoke, and the picture is moved
lower. But, if the jumper connects
to the pin that has the 1,000-ohm
resistor, the current from the +23
volts at Q8’s collector tlows through
the voke, moving the picture higher
on the screen.

Proof Of Pincushion Correction

Wavetorms and crosshatch pic-
tures ot Figure 16 compare normal
pincushion correction to the ab-
sence of any correction.

D4 And Other Waveforms

Figure 17A shows the waveforms
at the anode and cathode of D4,
which is connected between the
collector of Q8 and the +73-volt

supply. Apparently, the function of

D4 is to clip off the tips of any
retrace pulses that exceed 73 volts.
This protects the vertical-output
transistor from excessive pulses that
might destroy it. Check the diode
(D4), whenever Q8 has tailed.

Diodes DS and D6 remove a
slight bit of amplitude from the
center of the convergence sawteeth,
as shown in Figure 17B.

Troubleshooting

When you have a problem with
vertical sweep, look first at the
wavetorms. For example, the oscil-
lator and switch transistors operate
with normal frequency and wave-
forms so long as the +27-volt
supply reaches them. This is true
even when the following stages are
inoperative. Also, the Q6, Q7, and
Q8 stages are not in a closed-loop
or negative-teedback circuit; so, the
failure of one stage does not affect
the wavetorm of the previous one.

Atter the defective stage has been
located with the scope, then re-
sistance and voltage tests should be
used to find the bad components.
The vertical-hold control is on the
module, and this reduces the
chances of losing sweep from an
open in that circuit.

Ot course. most of the vertical
circuitry is on this one module, and
it can be replaced after you are
certain the defect is there.

Next Month
Horizontal sweep and high volt-
age are the subjects of the Magna-

vox T995 chassis for next month. [
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. SCOPE

. POWER SUPPLY

. CB SERVICEMASTER

. CB ANALYZER

. CAPACITANCE METER
. VOM

. SIGNAL GENERATOR

. CB SIGNAL GENERATOR
. PORTABLE ANALYZER
VTVM

. FREQUENCY COUNTER
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These are the instruments on Harold Kinley’s CB bench. ment can increase the number of jobs finished per work

Conveniently located and technically adequate test equip- day.

ATypical Day
At The CB Bench,
Pari?2 . ..o o

General repair categories are discussed before additional
typical case histories are presented. Also, suggestions are
made about types of equipment needed and handy wiring of
the CB test instruments.
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CB Repair Categories

Repairs of CB radio transceivers
tend to run in general categories,
and the type usually can be identi-
fied by the original symptoms and
the preliminary diagnosis.

Some of the common categories
include:
e No receive volume, but the CB
transmits normally. Most receiver
defects don’t affect transmit per-
formance (except for modulation).
e Radio doesn’t transmit, but re-
ceives all channels. This usually
points to a defect in the RF driver
or RF output stages. However, the
shared oscillator has different fre-
quencies for the two functions.
Therefore, you can’t rule out a syn-
thesizer failure.
e Weak receive volume with a
low-reading “‘S” meter usually hints
of a problem in the RF or IF sec-
tions. Weak volume with an “S”
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meter showing a strong carrier
could indicate a problem squelch
stage, or a bad transmit/receive
contact.

e Audible distortion with both
transmit and receive is certain to
originate in the audio channel that
provides modulation during trans-
mit and speaker volume during
receive. Sometimes an extra preamp
is used for the microphone.

e Wrong frequencies are measured
for some channels, but correct ones
for others. If a synthesizer is used,
this indicates a bad oscillator. With
a Phase-Locked Loop (PLL), bad
contacts of the channel switch are a
possibility.

There are several other general
symptoms, and you will learn them
in a hurry after you start repairing
CB radios on a regular basis.

Basic Tests
Preliminary troubleshooting to
find the stage that has the defect

includes these basic tests:

(1) signal injection from pulse
sources or tuned generators,

(2) signal tracing by using tuned
or untuned amplifier/demodulator/
audio instruments;

(3) DC-voltage analysis; checking
against the schematic, or judging
by past results;

(4) analysis of waveforms (also, AC-
voltage analysis), especially with
stages handling audio or modu-
lated-RF signals;

(5) in-circuit testing of transistors
and diodes, either by curve tracer
or ohmmeter; and,

(6) resistance measurements.

In addition, you sometimes
should remove transistors and other
components for more-accurate tests
out-of-circuit.

Notice the similarity of these CB
basic tests to those for AM and FM
broadcast receivers. CB radios have
some unique functions and circuits,
but they are part of the radio
family.

Test Equipment

Because of the tight specs for the
oscillator frequencies, CB test
equipment usually has crystal-con-
trolled oscillators, or includes fre-
quency counters.

Also, the transmit function re-
quires meters to test VSWR, power
output, and modulation. All three

continued on page 40
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Fig. 1 A shorted
polarity-protec-
tion diode
caused blown
fuses in this
Ray Jefferson
model CBB805
(Photofact CB-
105).
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Tips For The esi Bench

Setting up a CB test bench is not particularly
difficult, but there are several important considera-
tions. With so many instruments needed for
complete testing, advance planning of layout and
cabling is vital. Equally valuable are items of
equipment that combine several test functions, or
have extra switches and plugs that permit you to
reduce the number of cables, while keeping the
essential few cables ready for instant and con-
venient use.

For transmitting, it’s vital to use high-quality
coax cable, and route it carefully. Coax changes
characteristics if crimped by staples or when bent
too sharply. In addition, certain lengths can cause
the coax to act like a trap. Avoid lengths .of around
6 feet. Don't splice coax, but use connectors for
joining sections. “T” connectors allow multiple
signal paths (for example, to VSWR meter and
frequency counter) without problems. Mismatches
from any of these potential headaches can produce
false power and VSWR readings that raise
questions and waste your time. Prevent such
problems betfore they happen.

Scopes can’'t be beat for spotting audio
distortion, or showing modulated-carrier wave-
forms. Remember that the transmit carrier has a
frequency of approximately 27 MHz. A few scopes
have bandwidth to 30 MHz or 35 MHz, and they are
recommended for this kind of testing. On the other
hand, some specialized items of test equipment
include a down-converter for heterodyning the
27-MHz signals to a lower frequency that most
service scopes can handle.

Of course, the brands and models of CB test
equipment will depend on your personal prefer-
ences and the importance you place on the specs
and accuracy of these instruments. But give the
equipment a chance of performing at its best, by
civing thought to efficient layout and cable wiring.

www americanradiohistory com
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Fig. 2 De-
creased RF gain
of the model
CcB805 was
caused by short-
ed turns of T4,

CB Bench

continued from page 39

tests often are made by one piece of
equipment.

Except for these specialized
items, the other CB test equipment
is the same as that used for broad-
cast-band radios. Other helpful
information is contained in the
“side bar.”

Case Histories
Here are a few more actual CB
radio repairs to serve as examples
of typical symptoms and trouble-
shooting.

Blows fuses
Ray Jefterson Model CB805
(Photofact CB Series 105)

The customer explained that he
had connected the radio to a
wrong-polarity battery, and after-
ward it blew fuses repeatedly.

This is a common problem.
Many CB radios have a diode
added for polarity protection. As
shown in Figure 1, a diode is con-
nected across the battery voltage
with the cathode toward the posi-
tive supply. If the negative terminal
of a battery mistakenly is con-
nected, this is forward bias for the
diode. It conducts heavily, blowing
the fuse and protecting the transis-
tors from polarity damage.

However, it's also common for
the diode to short during the time
of wrong polarity. Afterwards, the
new fuse blows, regardless of the
polarity.

I replaced the diode, and
checked the old one on my curve

tracer. It was shorted, as I had
guessed.
Next, 1 applied power and

checked the performance to de-
termine if any other damage had
occurred. The transmitter worked
fine. But the receiver was below
par.

Sensitivity checked very low, re-
quiring about 100 microvolts or
more for the audio tone to be
heard. Also, the “S” meter gave
little swing. These symptoms usu-
ally indicate trouble in the RF or
IF sections.

I fed a modulated 455 KHz
signal to the input side of the F2
bandpass filter (Figure 2), and
noticed a weak signal. Evidently,
the defect was between this point
(Circuitrace #23) and the detector.
The diagnosis was strengthened by
feeding in the signal at the base of
Q4, because the signal was nor-
mally strong.

However, before trying to find a
filter in a junk radio, I decided to

www americanradiohistory com
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separate the filter from the previous
wiring. I did this by cutting the foil
at point 23. This time the signal
came through the filter loud and
clear. Suspicion now was directed
to the interstage IF transformer,
T4.

After T4 was replaced by another
taken from a junk set, and the foil
repaired by wire and solder, the
sensitivity was normal. Evidently
the coil had shorted turns. Follow-
ing a touchup of the alignment, the
sensitivity was good, measuring 0.62
microvolts.

The total charge for this job was
$19.50.

Will not receive, but transmit is okay
Royce Model 1-600B
(Photofact CB Series 71)

Although the customer said the
transmit function was normal, I
started by checking it. In the past,
I have wasted time looking in the
wrong circuit after a customer gave
me erroneous symptoms. However,
this time the report was correct;
transmit characteristics were okay.

When I fed in a 300-microvolt
signal, the ‘S meter gave a zero
reading, and only a slight hiss came
through the speaker. Modulation
had been good during transmit

ELECTRONIC SERVICING



tests, so the driver and output
audio stages (Figure 3) were okay.
And the hiss proved the speaker
was working. This eliminated the
audio circuits, except for the
squelch, TR12, and the microphone
switching.

I decided to move back a stage at
a time. Through a small coupling
capacitor, I injected an audio tone
at the base of TR12, the first audio
amplifier. No sound could be
heard. However, the tone came
through when it was applied to the
collector of TR12. I checked the
base voltage of TR12 while varying
the squelch control. The voltage
was very low, and it did not change
with the setting of the squelch.

When 1 removed transistor TR12,
it tested bad. After a new one was
installed, the injected tone at the
base produced a loud sound from
the speaker.

Because there was no indication
on the “S” meter and no sound
with a 300-microvolt signal at the
antenna connector, I next turned
my attention to the RF and IF
circuits. I injected a 455-KHz IF
signal at point 29 of the schematic,
which is the input side of the IF
bandpass filter. Although the signal
was audible, it didn't seem loud

enough. Moving on to transistor
TR4 (see Figure 4), the tone came
through both the base and col-
lector, but much louder from the
collector. Evidently TR4 was not
amplifying properly.

I removed TR4, and it tested
defective. A new transistor cleared
the problem of low IF sensitivity,
but overall the receiver remained
insensitive. Stage by stage, 1 started
testing back towards the antenna.
Everything seemed normal, until 1
reached the RF-amplifier transistor,
TR1. Neither base nor emitter had
any DC voltage.

A diode to protect the RF
transistor from overload is wired
from TR1 base to ground (Figure
5). In-circuit, it seemed shorted. I
removed it to ¢rosscheck, and it
was shorted. While the diode was
out of the circuit, I checked the
sensitivity; but, it was low.

This directed suspicion toward
TR1. Unfortunately, when 1 re-
moved it and installed a new one,
there was very little improvement.
At this point, 1 nearly decided to
stop testing. I doubted the cus-
tomer would want to pay such a
high bill. But, since 1 had found so
many already, I reasoned that
probably only a few defects re-
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Fig. 3 Multiple troubles plagued the Royce model 1-600B
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mained. And I don't like to give up
on tough dogs.

Continuing with the troubleshoot-
ing, I injected an RF signal direct
to the base of TR1, and the volume
was louder than when the signal
was brought in through the antenna
connector. Then I noticed switching
diode D6 on the schematic (it is
there to short out the RF signal
during transmissions). Yes, it was
shorted, too! For the moment, I
clipped it out of the circuit, and
found the sensitivity still below par.

Few parts in the RF stage
remained untested, and [ was
forced to measure the resistances of
coils and resistors. When I reached
L1, T was relieved to find the
secondary winding was open. I was
lucky and located a similar trans-
former in another junker, but the
ordeal was not over yet. The core of
the replacement transformer was
stuck, and couldn’'t be budged by
the alignment tool. With my solder-
ing iron, I carefully heated the core
enough to loosen the wax, then 1
hurriedly aligned it before the wax
hardened.

The sensitivity now was about
normal, so 1 connected the shop
antenna and heard a local CB

continued on page 42
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(Photofact CB 71). A dead TR12 transistor killed the receive

audio.
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CB Bench

continued from page 41

operator on Channel 23. 1 gave him
a call, but when [ released the
mike button, the receiver seemed to
have gone dead again. Muttering a
few choice remarks under my

257100
RE  1st IF AMP
45SkHz €285V
Yel bV
ok ¥

i~
5o

w
0

AA

breath, I connected the test equip-
ment, which veritied that the set
had very little sensitivity. I removed
TRI1, the RF transistor, and found
it was shorted.

2507100
2nd IF AMP

455kHz

VWA

4T KQ

%’ 100 KQ

911V

Fig. 4 A defective TR4 IF transistor reduced the sensitivily of the Royce. This
bad transistor was found by signal injection

@ 55358
RF ANP

As 1 was replacing TR1 for the
second time, 1 remembered that I
had nor replaced the two diodes.
Without these diodes, TR1 was
being overloaded greatly during
transmit mode.

I installed two new protective
diodes, and was relieved to obtain
normal receive and transmit opera-
tions.

Total cost of the repairs was
$32.21, but it would have been
higher except for the parts 1
removed from a junked radio.

This CB radio repair stands out
in my mind as the one having the
most separate problems, and where
I gootfed by not adding the protec-
tive diodes.

Comments

These case histories of typical
repairs for CB transceivers should
help you decide what tests to make,
when you're contronted with similar
symptoms.

Although the components and
circuits are different from those of
television receivers, the trouble-
shooting methods are just as logi-
cal. Follow these suggestions, and
you'll soon be a CB-repair ex-
pert. L
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®

Fig. 5 Four separate troubles reduced the
sensitivity of the RF stage in the Royce

CB radio receiver.
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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: CBaz
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 simpliifying 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
below the nearest competition, and thousands below
most. We've got our competition beat, and you'll beat
your competition, too, by saving these six ways with this
CB42 Profit Center.

VALUE LEADERS IN RADIO-

AVE ON REPAIR TIME:

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.

AVE 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.

AVE 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.

AVE ON TIME CONSUMING CONNECTIONS:

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

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 how!?
Just plug the built-in, non-grounded speaker sub cable into the
transceiver and quietly monitor the audio output on the meter.

AVE ON BENCH SPACE:

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.

F SENCORE

3200 Sencore Drive, Sioux Falls, South Dakota 57107
Phone (605)339-0100

>
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TV, 2 WAYAND MRO INSTRUMENTS

For More Details Circle (17) on Reply Card
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Emerson-{0-RCA

LB ETTY  Parts Cross Reference
Frequency By Frank Dickinson

_ . B Approximately four years ago, Emerson Radio ceased all home entertain-

countlng ' ment production. Although Emerson TV Sales Corporatior: still maintains a

parts department (16th & Coles Streets, Jersey City, New Jersey 07302),

" : reader Frank Dickinson of Stony Point, New York found that about 50% of

to GOMHZ the parts he ordered were no longer available. He therefore compiled the

’ following cross reference from Emerson part numbers to RCA part numbers
ith so parts could be ordered from local RCA distributors.

EMERSON # RCA # EMERSON # RCA #
neso' “tion 350972 502410 705074 109171
390771 112840 708424 113640
390772 112834 708425 077842
390773 112835 708426 103037
390774 112839 708427 109255
390775 112836 708428 105308
390776 112837 708429 101819
390777 112838 708430 113404
390778 112400 708431 113388
390780 112841 708432 105295
390781 112830 708433 109834
B&K-PRECISION MODEL 1801 $200 390782 112842 708434 112866
e For laboratory, production line ggg;gg 11:23:3:23 ;gg:gg ::gg;i
eismahichancelapplications 390786 113253 708440 112867
Automatic ranging, 20 Hz to 390787 113253 708441 109257
40 MHz is guaranteed. .. readout 390788 113380 708442 109840
to 80 MHz is typicall 390789 106388 708443 100131
390790 105297 708444 112875
Reliable TTL circuitry updates 390791 113581 709007 109837
the six-digit display five times 390792 106320 720469 109261
per second 390793 105059 720471 112870
. . 90794 106321 720472 106383
Resolution to 1 Hz obtained by 290795 108372 720474 108252
suppressing digits above 1 MHz 394254 109235 720475 113547
when switching to 1 SEC mode 394255 109791 720476 112879
S AN 394260 102241 720477 113871
394261 112980 720478 112869
e 394262 105222 720479 112873
MHz disptay of 394263 105753 720481 112877
3.579548 MHz input (AUTO mode) 394264 105753 730118 113383
394266 104180 734223 112822
394267 103877 737049 112829
e e 394268 105662 738195 113382
KHz display of overflow of 394269 109013 738196 113390
3.579548 MHz input (1SEC mode) 397116 106042 808022 109835
Available for immediate delivery, 397171 112876 817123 113397
from local B&K-PRECISION 397173 109241 817124 113391
e 397174 106792 817125 112524
397175 109234 817127 113321
* 10-day free trial offer 397187 107191 817128 113392
— 397176 100010 817129 105330
: 471478 102792 925584 112981
.K PRECISION 490779 113253 925585 112828
490792 106320 925586 112827
ggﬁl\ééggr%m 705047 109171 925587 112825
705048 100441 925599 109227
6460 West Cortland Avenue
Chicago, lllinois 60635 e 312/889-9087 705049 109248
InCanada: Atlas Electronics, Ontario
Intl. Sls: Empire Exp.. 270 Newtown Rd., Plainview, Li, NY 11803
For More Details Circle (18) on Reply Card
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sholofdEtmle:

TEKN!KA

CI-3149 ... ... ... ... ... .. P ——— 1658-2
K MART

SKB1600/1900AD/AE/AF/AG/AH ... ... .. .. R 1659-1
SEARS

528.4480/4481/4482 (Series) .. ....... ... ....... 1659-2
CORONADO

TV6-20486A/494A[502A .. .. . ... .. ... ... 1660-1
SEARS

564.40190600 . . ... ... .. ... 1660-2
PHILCO

Chassis A19-5 .. ... ... .. ... .. .. ... ... ...... 1661-1
TRUETONE

GCJAT21A-TT 1661-2
ADMIRAL

Chassis Y-3 . . ... .. ... 1662-1
SANYO

Chassis PD-74NOQ, PD-76NQO. .. ... .............. 1662-2
PHILCO

Chassis A12-12 . .. ... 1663-1
TEKNIKA

CI-3169 o i e e s A B 1663-2
J C Penney

683-2012A, 2012A (855-0154) .. . . ... . ... ... ...... 1665-1
SYLVANIA

Chassis A12-6/-11/-13 ... ... ... ... ... ... ...... 1665-2
K MART

SKC1951A . .. ... .. A 1666-1
MAGNAVOX

Chassis T992-01 .. . ... ... .. .. ... ... ... 1666-2

GENERAL ELECTRIC

Chassis 19YC-2 ... ... ... . ... .. ... 1664-1
TEKNIKA

Cl-2022 . . .. 1664-2
ADMIRAL

Chassis QM50 ... ... .. . .. 1667-1
TRUETONE

ADM1719B-77, ADM1719C-77 . . ... ... ... ... ... 1667-2
ADMIRAL

Chassis 3M45-1A/-1C, 7TM45-1A/-1D...... ... ... . 1668-1
J C PENNEY

2013, 685-2013 (855-0170) ... .. ... ... ... 1668-2
July, 1977

Survival of the FITTINGEST

FITS

Thordarson replacements fit exactly. And they are designed
and buiit better than the original. Thordarson gives you the
industry’s widest selection of replacement flame retardant
flybacks and yokes. Accurate, constantly updated cross-
reference data makes replacement selection fast and easy.
These solid reasons, and more, are why Thordarson has
survived when most others have failed.

The next time you need a flyback or yoke for any brand
see your independent electronic parts distributor for a
Thordarscn replacement. You'll be dollars and hours ahead!

Py THORDARSON MEISSNER, INC.
| THQRDAR\SON Electronic Center

| Mt. Carmel, llinois 62863

o
Support your independent parts distributor . .. we do! NEDA [wt| Associate Member

I 00

For More Details Circte (19) on Reply Card

©There’s no end to what
INASTER Flameless Heat
Guns can

do...

e shrink
tubing,
activate ad-
hesives, soften, mold, weld,
and cure plastics, shrink film
packaging, remove paint and
varnish, repair vinyl, soften
floor tile, defrost refrigerators,
thaw frozen pipes, heat
chemicals, loosen rusted bolts,
dry wet surfaces.

e handle hundreds of other jobs
better, faster, and safer.

e deliver a fast, portable, flameless
heat from 100 to 1000°F. Choose ¢
from 4 models for heat range desired. g

e remove danger from open flame and damage
caused by uneven temperatures.

For FREE complete line catalog
from the originator of heavy
duty heat guns, contact your
distributor or write:

in Canada. contact Martin industrial Sales Ltd OPP&BMC&OMPMMLO&

4445 Harvester Road, Burlington, Ontario 2420 18th Street « RACINE,
WIS, 53403 (414) 633.7791

For More Details Circle (20) on Reply Card
49
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emap(s (rom die
test lab

By Carl Babcoke

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

Model 3435A digital multimeter
trom Hewlett-Packard has several
unique features, such as auto zero,
auto polarity for DC readings,
automatic ranging (when selected),
extra resistance ranges, internal
charger with NiCad batteries, and
several optional probes.

Digital Readout

The display has 3%z digits of 7-
segment 0.3-inch red LEDs with
automatic decimal placement. In
addition, other LEDs light to show
whether the voltage is millivolts or
volts. the current is microamperes
or milliamperes. and the resistance
is ohms, K-ohms, or megohms.
These are called annunciators. The
display reads up to 1999 and then
overranges.

Pushbuttons

On the left. six function push-
buttons select on/off, DC and AC
volts. DC and AC current, or re-
sistance measurements. Eight but-
tons select the range or allow auto
ranging on volts and resistance
readings. A separate input is pro-

’IE 34354 DIGITAL MULTIMETER
HNEWLETT - PACKARD

— FUNCTION ~

POWER =V Y
ON -
OFF o
2ocy 1oy 1a
e

0 200 2000 20 AUIO

~pAR
AmA wmA WO 20 200

vided for current ranges.

DC Voltage

Five DC voltage ranges are
supplied, from 200 millivolts (0.2
volt) full scale to 2000 volts (how-
ever, the maximum input should
not exceed 1200 total DC and peak
AC volts to avoid damage to the
meter). As is customary, these
ranges actually read one count less
than full display. In other words.
the 2-volt range reads up to 1.999
volts, but anything higher activates
the overload (the readout lights up
“OL").

Basic accuracy of all but the 200
mV DC range is £0.1% plus |
digit, and the input impedance is
10 megohms for all DC ranges.

AC Voltage

The same five ranges are pro-
vided for AC voltage measurements.
Input resistance is 5 megohms
shunted by 50 pF for all ranges.

Frequency response was the best
of any digital meter 1 have mea-
sured. H-P specs say the accuracy is
£0.3% £ 3 digits between 50 Hz
and 20 KHz, and £1.5% of
reading & 10 digits at 100 KHz.
This sample tested better than
those specs. In fact, it was difticult
to detect any significant errors
between 20 Hz and 100 KHz. There
were no peaks anywhere. (Some
digital meters have a noticeable
peak in the supersonic range.)
Model 3435A can be used for
almost any audio work without the
need for any correction tactors.

Resistance Readings
In addition to the usual 2K, 20K,

The Hewlett-Packard model 3435A digital multimeter has ali of the usual

features plus: input protection;

auto ranging (when desired;

it’s optional);

annunciator lights to indicate the ranges; and an optional probe that holds the
voltage reading after the probe is removed, when the probe switch is kept

depressed.

wWwWw americanradiohistorv com

200K and 2000K ranges, model
3435A has two lower resistance
ranges (20-ohms and 200-ohms full
display), and a 20-megohm high

range.
Although the open circuit voltage
across the test probes is about

+4.4, the voltage does not exceed
about | volt betore overranging
occurs. Thercfore, germanium tran-
sistors can be checked for diode
action, but most silicon devices
check as opens. Resistance tests can
be made in-circuit without signifi-
cant errors from diode or transis-
tor conduction.

Accuracy of the ranges from 200
ohms to 2000K ohms is +0.2% of
reading +2 digits, with slightly less
accuracy on the 20-ohm and 20-
megohm ranges.

Current Readings

AC and DC current readings
were not tested. but the specs for
DC current are +0.3% of reading
+2 digits between 200 micro-
amperes and 20 milliamperes, and
+0.6% of reading +2 digits for the
2 ampere range.

AC current accuracy depends on
the range. but never exceeds +2%
of reading +4 digits. Frequency
response is the same as for AC
volts.

Accessories

Accessories for the H-P model
3435A meter include: a ‘‘touch-
hold” probe (connect probe and
press button on probe to hold the
voltage reading after you remove
the probe—a helptul feature); a HV
probe for reading up to 40 KV; and
a high-frequency probe for reading
RF up to 30 V and 700 MHz (input
impedance is 4 megohms shunted
by 3 pF).

Comments

It's difficult for me to remain
unbiased when I examine unusual
or high-quality test equipment, and
that includes the Hewlett-Packard
model 3435A digital multimeter. It
performs the usual five basic kinds
of measurements with extreme ac-
curacy. But, superiority of quality
becomes evident in small things
done extra well. The meter is heavy
and ruggedly-constructed, with at-
tention paid to many minor details
that contribute to mechanical and
electronic precision. O
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need Ilelts'l

Standard and special belts and
tires ready for immediate ship-
ment — fit over 3,000 new and
obsolete makes of tape re-
corders, projectors, dictating
machines, video recorders, and
turntables. Simplified cross ref-
erence system makes ordering
easy with one day service on
most items. Drive tires, wheels,
phono idlers also listed. Call or
write for free catalog.

DEALER INQUIRIES INVITED.

PROJECTOR-RECORDER

BELT CORP.

319 Whitewater St., Whitewater,
WI 53190 — (414) 473-2151

For More Details Circle (22) on Reply Card

CERTIFIED

- MD

Just a few letters
Spell the difference
That is professionalism

If you are a service technician,
Servicing:
TV

CB

Video

Antenna systems
Industrial electronics
Medical electronics

* ok K Kk *

Don’t be
“Just another repairman’’
Be a CERTIFIED
ELECTRONICS TECHNICIAN

Write to ISCET for details
On how and where
To take the exam

ISCET - 1715 Expo Lane

Indianapolis, IN 46224
317-241-8172
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produetrenor

These features supplied by the manu-
facturers 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.

Alignment Tool Kit

A new six-piece alignment tool kit
has been introduced by Chemtronics.
The AK-6 kit handles most of the
alignment jobs that electronic tech-
nicians commonly encounter.

CHEMTRONICS

Each tool in the kit includes two to
four alignment surfaces to cover a
variety of alignment needs. Included
are hexagonal, square and rectangular
tips; screwdrivers; metal tips; and
mini-nuts for use in mini-slot cores.

The AK-6 kit is available for $2.49.

For More Details Circle (28) on Reply Card

Stress-Detection
Security System
Detection Security Systems has

BRI T T

Sl

developed a solid-state sensor which
can be epoxied to any surface that

wWwWw americanradiohistorv com

flexes as a person walks on it, such as
floor beams, joists, and stair treads.
When an intruder comes in contact
with any of these surfaces, the slight
amount of flexure is detected by the
transducer, whose signal is sent back
to u signal processor, causing an
alarm relay to trip.

A single “Stress Detector” can
protect areas of as much as 100
square feet. The signal-processing
amplifier used with the detection
system  contains  digital recognition
circuits and extensive false-alarm-
prevention circuitry. In addition, the
amplifier can be adjusted to trip only
from a predetermined ameunt of
flexure.

For More Details Circle (29) on Reply Card

Home Door Alarm

Mountain West has introduced a
self-contained, easily-installed alarm
system for door protection.

The C2 alarm, excellent for apart-
ment dwellers, can be set to go off
immediately after the door is opened,
or after a 10-second delay. enabling a
person to disarm the system when
they enter.

£y
X

(7

Powered by 8 penlight batteries, or
20-to-10 VAC transformer (neither
included), the unit measures 10"x1%"
x2Y:". It comes with magnetic door
actuator, key switeh, two keys, and
instructions. Suggested retail is $125.

For More Details Circle (30) on Reply Card

Semiconductor Guide

The 1977 semiconductor-replace-
ment guide by General Electric is
now available.

The guide (ETRM-1311N) features
the expanded line of GE replacement
semiconductors, including more than
300 products.

For More Details Circle (31) on Reply Card
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These features supplied by the manu-
facturers are listed at no-charge to them as
a service to our readers. If you want factory
bulletins. circle the corresponding number
on the Repiy Card and mail it to us

Tube Tester

The FEico Model 660 self-service
tube tester tests more than 1700
different tube types, has over 65 tube
sockets, and includes five custom pin
straighteners. Only three controls
need to be set to test for emission,
shorts or gas tests. Step-by-step in-
structions are provided on the panel,
and the meter is color coded and easy
to read.

The Model 600 comes either as a
counter-top unit or as a free-standing
unit with an optional floor display
stand and tube-storage cabinet. The
panel itself is available as a replace-
ment unit for Mercury Models 202
and 204.

For More Details Circie (32) on Reply Card

Digital Multimeter

John Fluke Company has intro-
duced a 3'/~-digit multimeter (model
8020A) designed for portable, high-
accuracy measurements and priced at
only $169.

In addition to the 0.25% accuracy
of the standard AC/DC volts, current,
and ohms ranges, model 8020A offers
special conductance and diode tests.
Alternate ohms ranges (marked by a
diode symbol) have sufficient voltage
to allow conduction for forward tests,
while the other ranges have voltage
that is insufficient for diode and
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junction conduction.

The conductance f{unctions extend
the instrument’s ohms ranges from a
maximum of 20 megohms in the ohms
mode to the equivalent of 10,000
megohms in the conductince mode.
By measuring conductance (inverse of
ohms), the instrument is less sus-
ceptible to noise than if it measured
ohms directly.

This new DMM function allows
leakage measurement of capacitors,
cables and circuit boards, and also can
be used with a simple adaptor to
measure transistor Beta and leakage.

Additional features include a typical
battery life up to 200 hours with a
9-volt transistor battery, liquid crys-
tal displays which can be read in
bright light, and transient protection
up to 6,000 volts with 300-volt over-
voltage protection.

For Mcre Details Circle (33) on Reply Card

Digital Multimeters

Keithley's new digital multimeters
feature a 30,000-count display, large
half-inch digits, automatic or manual
range selection, high/low ohms, and
2- or 4-terminal resistance measure
ments.

Both the Model 172 and Model 173
measure DC voltages {rom 10uV per
digit to 1200 volts, AC voltages from
10uV to 1000 volts RMS, and re-
sistance from 10 milliohms-per-digit to
300 megohms. The 172 handles AC
and DC currents from 10uA/digit to 2
amps, while the 173 offers a broader
span of 10 nanoamps/digit to 3 amps.

The DMMs withstand 1200 volts
peak on the DC voltage ranges, 100
volts RMS on the AC ranges, 250
volts RMS on ohms, and are fuse-
protected on the current ranges.

The Model 172 has a suggested
price of $499; Model 173 is $625.

For More Details Circle (34) on Reply Card
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C. T. CURTIS
CB TEST STATION

Model 105

DEALERS - SERVICEMEN
A CB Tester Complete in Itself

Easy, fast test of all CB’s

3A. Adjustable/Regulated Power
Supply

60 channe! calibrated signal
generator. XTAL synthesized.

12 Watt Dummy Load.

0-10 Watt peak R.F. power meter.

3% digit DVM .01-19.99 Volt
Small-compact 8"x12"x8"

List price $725.00
Distributors’ inquiries invited.

Charles T. Curtis

Consulting Electronic Engineer
2558 Park Rd.
Warrington, Pa. 18976

For More Details Circle (23) on Reply Card

Convention

OF ELECTRONIC
SERVICERS.

Orlando, Florida
Sheraton Twin Towers

August 16 - 20, 1977

*

Technical workshops
for technicians.

*

Management training for
shop owners and managers.

*

Fun for the wives and kids.

*

Learn how to make
more money - FAST.

Write for convention details
to: NESDA - ISCET
1715 Expo Lane
Indianapolis, IN 46224
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These features supplied by the manu-
facturers 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.

UHF Broadband Amplifier

Winegard has introduced a new
UHF broadband MATV amplifier.
Model DA-4300 delivers an output of
50 dB mV on each of five UHF
channels at 0.5% cross-modulation.
The high gain of +32 dB can supply
usable levels, even with weak signal
inputs.

The amplifier has a 20-dB variable
gain control, allowing the installer to
reduce the gain in areas where a
strong signal might cause cross-
modulation.

In a VHF/UHF area the DA-4300
can be used in conjunction with Wine-
gard’'s DA-2300 or DA-2400 VHF/
UHF broadband amplifiers.

The DA-4300 features 18 dB input
per channel based on five channels at
0.5% cross-modulation. Noise figure is
10 dB average including UHF trans-
lator frequencies. Impedance is 75
ohms, and normal line power is
required at less than 5 watts. Two
F-59 connectors and a mounting
bracket are included.

For More Details Circle (35) on Reply Card

Push-Pull MATV Amplifier

A new wide-band push-pull ampli-
fier capable of handling up to 30 TV
channels in a master-antenna TV
system (MATV) has been developed
by Jerrold Electronics.

The Gilbraltor Model 3770P-P am-
plifies the entire mid-band (120 MHz
to 174 MHz) and super band (216
MHz to 300 MHz), as well as the low
VHF band (54 MHz to 108 MHz) and
the high VHF band (174 MHz to 216
MHz).

Push-pull design provides suppres-
sion of second order harmonics to -65
dB, making the 3770P-P suited as an
MATV distribution amplifier served
by a CATV feed. Output capability is
+50 db/mV at -46 dB cross modula-

tion with 12-channel CATV feed, and
+56 dB/mV for seven-channel MATV
operation. Gain is 40 dB and the gain

v T
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serrotp [E1+

PUSH-PULL
< @ GIBRALTAR
MODEL 37707-P

WIDEBAND AMPLIFIER .
40 TO 300 Mz
INCLUDES MID AND SUPEISAND &

e 0

frigte] @

AANUFAGTURED IN CANADA
oy GErRAL INSTRURENT

WARNING

NOT REMOVE COVER.
b snock nazaRy 0O HOL, e Coves
1 2 SERVICEABLE COMPONENTS XEEH
0 U NG TO auALiED PR

control range is 10 dB. Slope can be

varied from 0 to 8 dB to compensate

for various lengths of cable.
Suggested list price is $465.
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“Under Cover” CB Antenna

Channel Master has introduced a
line of full-sized, 40-channel coil-loaded
whip antennas that can be flipped
down and hidden in the automobile
trunk when not in use.

sm
-

Base-loaded and center-loaded
models are available, each mounted
on a specially designed “Under Cover”
bracket fastened to the lip of the
trunk. The two-way bracket enables
the CBer to mount the antenna in a
vertical position, regardless of the
slope of the car’s rear deck, and also
allows the antenna to be folded down
into the trunk. Within the trunk, the
bracket keeps the antenna suspended
horizontally, so that it does not
interfere with the storage of luggage.

For More Details Circle (37) on Reply Card
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Indoor Antennas

“Color King”, a new line of indoor
antennas for improved TV and FM
has been

reception, introduced by

Antennacraft. The line includes four
UHF/VHF/FM consoles, an FM stereo
consolette, and a specialty UHF
antenna for channels 14 through 83.

For More Details Circle (38) on Reply Card

CB Base Station Antenna
Finco has introduced the “Hornet

Line” of 40-channcl CB base-station
antennas featuring four Stinger
models.

The Stinger 100 is a 'a-wave high-
performance unit designed for opti-
mum gain and features a low-profile
radial concept for minimum mounting
space requirements.

The Stinger 200 features a Vz-wave

vertical radiator and utilizes a ‘“no
power loss” impedance loop for
matching.

A “statie-charge decoupler™ is fea-
tured on the Stinger 300, which has a
tull 5/8-wave vertical radiator.

For More Details Circle (39) on Reply Card

NEW TUNERS!
Specials this month are Philco TT 191 - TT 192
and TT 193...also Sylvania 54-29331-8 and
54-35055-2. All are new (not rebuilt) and first
quality. These ure very popular tuners...Stock
up at only $19.95...plus $1.00 shipping. Send for
list of others.
TEXAS TUNER SERVICE

4210 N.E. 28th Street. Fort Worth, Texas 76117

For More Details Circle (24) on Reply Card

FREE ALARM CATALOG

Huge selection of burglar & tire sys- | C—
tems, supplies. Moliong detectors Yn-
frared beams, controls, door switches .
bells, sirens. 900 items, 64 pp. packed
Phone (602) 263-8831 S e |
X\ mountain west alarm
¥ 4215 n, 16th st., phoenix, az. 85016

with technical details, notes.
For More Details Circie (25) on Reply Card

IT'S NO PUZZLE
TO ORDER

OELRICH SERVICE FORMS
FOR TV-AADID & 2 WAY RADID SER
UTAN NOW AT YOUR PARTS JOBER DR WAITE 108 LhTI ok B
OELRICH PUBLICATIONS

4040 N. NASHVILLE AVE. CHICAGO, ILLINOIS 60634

For More Details Circle (26) on Reply Card
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These features supplied by the manu-
facturers 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.

CB Microphone

The GTE Sylvania SDX-100 CB
microphone, with variable gain con-
trol, features electronic circuitry that
processes the user’s voice for maxi-
mum amplification without -clipping.
Up to a 4 dB increase in effective
average modulated power can be
achieved with negligible audible dis-
tortion.

All Sylvania CB microphones are
available with Match-All adapters
which minimize the necessity of
wiring the microphone to a trans-
ceiver connector. The plug-in adapters
fit most CB transceivers and an
adapter guide identifies the correct
Match-All adapter to use with indi-
vidual CB set brands.

For More Details Circle (40) on Reply Card

Stereophones

Koss has introduced two new
models in its Auditor Series of stereo-
phones. The ESP/10 electrostatic
stereophone, featuring an ultra-wide
frequency response, has a suggested
retail price of $300. The Dynamic/10,
retailing for $85, has a frequency
response range from 10 to 20,000 Hz.

The headphones plug into an elec-
trostatic energizer unit which can be
operated from amplifiers of 25 watts
or less. The energizer, which accom-
modates two sets of headphones, has
semi-peak reading level meters for
each channel.
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The E/10 energizer circuitry has an
automatic overload device which pro-

tects the energizer by shutting it off
when the audio input levels becomes
excessive. The energizer pauses for
three to four seconds, then resets
itself. The LED .indicator on the
energizer's front panel lights when
this occurs.

For More Details Circle (41) on Reply Card

Boom Extension

A variable-length extension assem-
bly designed to increase microphone
floor-stand height for group-recording,
and widening the range of horizontal
boom attachments, is available from
Atlas Sound.

Designed to add up to 20" of
adjustable height or length, Model
EB-20 assembly includes a 5/8"
diameter chrome-plated cold-rolled
steel tube and is recommended for
use with Atlas Sound models BB-44
and BB-1 boom attachments and all of
the MS and CS scries floor stands.

1

L]
e

The extension assembly incorpor-
ates the Atlas Sound wear-proof grip-
action cluteh for positive locking
control.

For More Details Circle (42) on Reply Card
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sperry tech
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.
PUT YOUR FINGER £~

ON THE TRUTH

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
over 3,500
most-used
parts - $75
initial set-up
plus $10

per copy.

l‘ tv&radio
tech’s guide
to pricing

Nebr. residents
add sales tax

P.O. Box 5234
Lincoln, NE 68505

INC. (No. editions)
!My check enclosed
[JBankAmericard Exp.
[Master Charge Exp.
Name
Co.
Address
City
State Zip
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SERIOUS ABOUT
YOUR FUTURE IN HOME
ELECTRONIC SERVICE?

The Sign of
Professional
Service

...a not for profit association
championing. independents’ right
to compete, and delivering valu-
able benefits continuously since
1950.

NATESA offers low cost group
insurance, discounts on everything
from eyeglasses to motor vehicles,
individual consultation on particu-
lar problems, representation to
government and industry at all
levels and a place to unite to pro-
tect each individual member with
the strength of all. '

Send this ad with your card or
letterhead to:

NATESA, Dept. ES
5908 S. Troy St.
Chicago, 11. 60629

[0 Membership. $60.00 enclosed.
As our member premium, please
send free . . .

[(J Practical Business Manual
_OR -
[ Service Contract Manual
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The MARKETPLACE

FOR SALE

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 abbreviation
counts a full word.

Minimum classified 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
costs

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

BUSINESS OPPORTUNITY

RCA & ZENITH SALES & SERVICE SHOP FOR
SALE. Ten years old. Mountain town, 2350
elevation, 4500 population. Only shop within 35
mile radius. Retiring. Valley Electronics, Box 816,
Hayfork, Calif. 96041. 5-77-3t

TIRED OF CUSTOMER ABUSE? Expand into
lucrative patented MATV. Preliminaries $3.00.
Box 809, Boynton Beach, FL 33435. 4-77-E3t-tf

TV SALES & SERVICE—Established 15 yrs. Two
houses, shop on corner lot. Servicing most major
motels, mostly color, very good volume, drive-in
service, good reputation. Inquire 305-267-9570,
509 Park Avenue, Titusville, Florida. Will show
figures to interested buyers only. 7-77-1t

INCREASE YOUR INCOME! Rent Lease TVs:
Anyone can! Easy to start and operate, part or
fult time; even from your home. Basic prelimi-
naries $4.00. Perrys' TV Leasing, 308 N.
Mcclelland, Santa Maria, Calif. 93454, 6-77-2t

TV REPAIR business in sunny Tucson, Arizona.
Complete and modern up-to-date shop and van.
Retiring at age 74. Excetlent reputation in fast
growing community. All for $22,500—which is
one year's net. Write Bob's TV, 6418 E. Malvern
St., Tucson, Ariz. 85710. 6-77-24

EDUCATION-INSTRUCTION

REPAIR TV TUNERS—High Earnings; Complete
Course Details. 12 Repair Tricks, Many Plans,
Two Lessons. all for $2. Refundable Frank
Bocek, Box 3236 Enterprise, Redding, Calif
96001 8-76-tt

USED CORRESPONDENCE COURSES, Electron-
ics, other subjects. Write: TVT, 340 Oakwood
Drive, Griffith, Indiana 46319. 7-77-1t

SERVICES

ATTENTION ELECTRONIC MANUFACTURERS,
printed circuit assembly and refated work wanted.
Via drop ship method. Gilbert Whitley, RR 2,
Metamora, Illinois 61548. 7-77-3t

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

POCKET DIGITAL TV COLOR/BAR GENERATOR,
16 patterns. Complete plans $4.95. Kit/wired
$39.95 up. Workshop, Box 393E8, Bethpage, N.Y.
11714 4-77-6t

BUILD ELECTRONIC DEVICES in your home. Get
started in your spare time. Big profits. Experi-
ence not necessary. Ask for free literature telling
how. Electronic Development Lab, Box 1535,
Pinellas Park, Fla. 33565. 4-77-tf

REPLACEMENT COLOR YOKES-DEALERS ONLY
Zenith 95-2501-2532-2638-2667-S-89633 etc. 16.95,
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-tt

SOUND TRUCK—Guif Special Events. Complete
self-contained sound reinforcement system. For
more intormation write: SOUND SYSTEM, 1402
West Fifth, Washington, Mo. 63090. 6-77-2t

RADIO TELEVISION SERVICING COURSE
DROPPED. 90% compiete Sams photofact set
#46-1640, Some AR, MHF, and CB. Includes 5
metal 4-drawer file'cabinets - $3.200.00. RCA 19"
color test jig - $150.00, B&K 415 (like new) -
$300.00, B&K 1077B (like new) - $300.00. Tube
caddy and over 200 new RCA and Sylvania tubes
- $300.00. J. M. Perry Institute, 2011 West Wash-
ington Avenue, Yakima, WA 98903, 509-453-0374.
Larry Yocom or Fred Iraola. 7-77-1t

RETIRING. Tubes, selling 700 receiving tubes.
Best offer. For details write: D&W Tv, 2547
Fontana Dr., Glenview, Iil. 60025. (312) 729-5820.

7-77-1t

SHOP OWNERS/SERVICE MANAGERS: No “off
season’’ layoffs for your personnel. Lock in your
customers "year-round” with a service and
maintenance agreement. Details - $5 and copy of
your letterhead to: Peck's Plan, Box 64,
Hillsdale, New York 12529. 7-77-1t

LARGE SUPPLY of surplus parts used in mfg.
and repair of. “Call Control" solid state telephone
answering equipment. Large box of assorted
parts, over 20 Ibs. Send post paid $20.00. No
C.0.D. Seymour T.V. Service, P.O. Box 25,
Seymour, Tenn. 37865. 7-77-1t

PHOTOFACTS 1 thru 1563 with cabinets. $1000
or offer. Leisure world T.V., 13928 Seal Beach
Blvd., Seal Beach, Calif., 90740. (213) 598-5600.

7-77-1t

HELP WANTED

ELECTRONICS TECHNOLOGY INSTRUCTOR—
Teach basic electronics. B.S. degree desirable.
Etectronics service experience necessary. Con-
tact: M. R. Halsey, Head. Electrical/Electronics
Department, Ferris State College, Big Rapids,
Michigan 49307, (616) 796-9971, Ext. 208. AN
EQUAL OPPORTUNITY/AFFIRMATIVE ACTION
EMPLOYER. 6-77-3t

VIRGIN ISLANDS shop expanding. TV/Stereo/
Antenna Techs Needed. Solid state exp. required.
Resume to: Glenn, Box 6-L, Sunny Isle, St.
Croix, U.S.V.I. 00820. 7-77-3t

X-RAY EQUIPMENT SERVICEPERSON. Current
opening for X-ray Serviceperson with minimum of
one year's experience in sophisticated fluoro-
sccpic and video x-ray systems. Two years of
electronics in technical schools desirable. Salary
open. Excellent benefits. Send resume or call:
G. R. Cain, Personnel Section, MAYO CLINIC,
Rochester, Minnesota 55901, (507) 282-2511. We
are an Equal Opportunity Employer. 7-77-1t

WANTED

WANTED: Eico Sweep/Marker Generator Model
368, Heath 1G-102. Herbert, Box 188, Minersville,
PA 17954. 7-77-1t
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With Sprague CB paris
you glve your customers

the dir....

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-

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'll 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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SPRAGUE

THE MARK OF RELIABILITY.

www americanradiohistorv com



A GOOD FUSE
CANT HOLD ON
WITHI]I.IT A GOOD

// @ “ ‘ GETIBEH FROM

: BUSSMANN.

Don't put a good fuse in the grip of a poor
fuse holder. If the holder can’'t hold on
right, the best fuse in the world can't, either.

Some clips just don't have the muscle
to hold tight. The fuse gets loose. The
\\ heat builds up. You know what happens.
\ There's an easy way to put a stop
to it: Put good Buss fuses in good Buss
fuse holders. Our holders are made
with the muscle it takes to keep a
good tight grip on trouble-free
A electronics protection.
They'll pay off for you a
thousand times over in
reliahility that's for sure, not
for maybe.
Your equipment deserves
the best. Bussmann has it
for you. A great fuse. And
a great grip. Get them
together now.
Ask for Buss Bulletin SFB.

\‘

l""' ""l| BUSSMANN MANUFACTURING
a McGraw-Edison Company Division
Ilu. unl‘ Earth City, Missouri 63045

www americanradiohisetorv com



