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Model 4001
All-Channel Port-A-Analyst

keep you headed
in the right direction.

Model 1010

VHF Port-A-Analyst

Our basic tuner analyst for areas
without UHF reception. For
troubleshooting defects or
substitution in customer’s set
during a tuner repair.
Also in self-assembly
kit form. UHF
conversion kit
available.

8001 Component Analyzer
Solid state component tester
works in or out of circuit.
Simple hook-up to any
standard oscilliscope.
High, medium and low
range switch for
matching the
impedance of
the component

Model 4001

8001 Component
Analyzer

Model 2002

rn
e

Model 1010

Model 2002
All-Channel TV Turer Analyst

A solid state test unit that

can substitute both the UHF

and VHF tuners by “jumping-in”
the analyst. Use in the customer’s
home or on your bench without
all the cost. Invaluable for
troubleshooting the IF or

AGC system.
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Model 5001
Model 5001

All-Channel Field Strength Analyst
This all-channel tuner analyst and
VHF-UHF field strength meter

is a state of the art CATV,

MATYV and antenna test
instrument. Features individual

DG-4 Power Supply

One year limited warranty
on all PTS Test Instruments.

75 ohm or 300 ohm inputs Model 3001 DG-4 Power Supply

(both U/ V), three position All-Channel Port-A-Tuner Model 3001 . Voltage Control anter
attenuator switch (dB/Uv), battery Portable VHF-UHF tuner independently produces four variable
test, individual U/V LED indicators specifically designed to replace DC supply voltages. Excellent for
and detachable AC line cord. customer’s tuner during repair. substituting critical control voltages

for TV electronic/varactor tuners,
voltages in TV’s, stereos, radios and
many other electronic devices.

Also available is a Model DG-1,
variable voltage single output

power supply.

AC powered and completely Q
isolated—receives 82 channels J ! [
with any 41Mc TV set. — e
I
M ®

Professional performance in the "HH
customers home or in your shop.

.
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INDUSTRY

REPORT

Warranty Suit Appeal

Fund Started

In what amounted to an amazing show
of solidarity between two often opposing
organizations — NATESA and NESDA
— the members of both groups coughed
up (within minutes of being asked) well
over $11,000 for a special appeals fund
in the California warranty suit case.

In a case already decided in favor of
manufacturers by a California court,
members of both organizations pulled
out their ballpoints in force tofill in empty
Visa and Master Charge slips passed
out during business sessions at the or-
ganizations’ recent national meetings.

Instigator of the special appeals fund
is manufacturers nemesis — or service
industry champion — depending on
whose side of the fence you stand, Miles
Sterling, a Garden Grove, CA, service
dealer.

Sterling, who was spotted some years
back when he began teaching business
and financial management seminars to
servicers, has been the main thrust in a
suit filed under California law charging
some consumer industry manufacturers
with unfair practices and restraint of
trade in allegedly soliciting consumer
electronics service organizations to per-
form warranty work at below cost rates.

A California judge has already ruled
summarily in the initial case in favor of
the manufacturers and the fund solicita-
tionis to provide front money for appeals
attorneys. Sterling, who asked the rep-
resentatives of manufacturers to leave
the room before making his fund raising
plea, said he needed $16,500 for attor-
neys fees and other costs associated
with an appeal.

Fortified with official support from both
the NESDA and NATESA ruling bodies,
members who contributed after hearing
Sterling’s appeal assessed themselves
an average of $200 apiece, according to
association spokesmen.

NATESA Meets; Kelley Named
President

Paul F. Kelley, Warwick, Rl, has been
named President of the National Asso-
ciation of Television and Electronic Ser-
vicers of America. He succeeds George
J. Weiss who stepped down after serv-
ing two terms in that post.

Other officers elected during NATE-
SA’s recent national convention at
Chateau Louise, Dundee, IL, were Leo
E. Cloutier, Los Angeles, who moved
from Secretary to Vice President; Lelia
Aunspaw, Dayton, OH, the first woman
to hold national office with NATESA,

2 /ETID - October 1978

was named Secretary, and Richard
Ebare, Essex Junction, VT, accepted
another term as Treasurer.

During his executive director’s report,
Frank Moch told delegates that many of
NATESA's efforts during the past year
centered on problems arising out of war-
ranty abuse, the demise of service busi-
ness establishments, the declining ser-
vice rate on new television chassis, and
product liability insurance.

On the later subject, Moch said
NATESA planned to offer soon to mem-
bers a whole range of insurance cov-
erages pertaining to business opera-
tions.

Yeranko Retires from Magnavox
Ray Yeranko, Director of Service and
Consumer Affairs for the Magnavox
Consumer Electronics Company, retired
August 31 after 44 years with the firm.

He will be succeeded by Ray
Guichard, currently Technical Service
Manager.

Yeranko joined Magnavox in 1934 as
an assembiler in the electro acoustic di-

vision. He has been active in national
service and consumer affairs organiza-
tions for many years and is a past presi-
dent of the National Association of Ser-
vice Managers. In addition, Yeranko has
served as chairman of the Consumer
Electronics Group Service Committee of
the EIA.

He assumed his most recent duties in
July of 1975.

ISCET Returns to Indianapolis
The question of autonomy or status quo
for the International Scoiety of Certified
Electronics Technicians (ISCET) came
a step closer to solution when ISCET
members voted to return ISCET head-
quarters from Ames, lowa to the NESDA
facilities in Indianapolis.

In actions taken during the recent
ISCET annual meeting in Portland, OR,
newly elected ISCET Chairman Jesse
Leach and NESDA President Bob Vil-
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NOW PRODUCED IN NEW, LARGE Xcehte FACILITY

every electronic hand tool
vou'll ever need

The new, ultra-modern Xcelite manufacturing plant .. . the most
advanced in the world for producing top quality forged tools .
is now turning them out In record numbers to meet the ever-
growing demand for the world’s finest family of electronic hand
tools. And at no-nonsense, competitive prices.

Employing the latest In manufacturing technology and quality
controls, with every step in the production process under one roof,
this new, large facility is continuing evidence that Xcelite . . . the
pioneer that brought you so many innovations in electronic hand tool design . . . is also
the front-runner in production innovations.

Whatever your needs for electronic product assembly, service, or maintenance, the
Xcelite line, finest and most diverse available anywhere, offers your best answers . . .
perfectly allgned, hand-honed pliers and cutters, precision-machined screwdrivers and
nutdrivers, exclusive thin-pattern adjustable wrenches, plus dozens of related tools
and kits you might require.

It was no accident that Xcelite long ago earned . . . and still holds . . . ““Preferred Status
among electronics professionals. So keep expecting leadership from Xcelite . . . and
see your distributor for today's most wanted hand tools made by tomorrow's
production methods.
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lont, appointed a six-member fact-
finding committee to explore “all sides"
of the ISCET-NESDA autonomy ques-
tion.

A joint statement said the committee
“will consider and examine all view-
points on the subject of proposed inde-
pendence and self-government — in-
cluding both positive and negative
comments — and will prepare a de-
tailed written report that fairly expresses
all facets of the issues.”

According to a NESDA statement, the
results of the committee’s work are to be
announced “no later than the mid-year
meetings of the NESDA House of Rep-
resentatives and the ISCET Board of
Governors in San Diego” early next
year.

NESDA Elects New Officers
Robert A. (Bob) Villont, 55, Tacoma,
WA, a member of the electronics service
industry for more than 25 years, is the
new President of the National Electronic
Service Dealers Association.

Villont, who replaces outgoing presi-
dent LeRoy Ragsdale, was unopposed
for the post which was ballotted on dur-
ing NESDA’s recently completed na-
tional convention in Portland, OR.

Warren Baker was named Vice Presi-
dent of the organization during balloting
and West Correll, Tustin, CA, was the
run-off election winner for the post of

Secretary. He is a former Regional Vice
President of NESDA.

Another officer, George Simpson,
was unopposed in his bid for a second
term as Treasurer.

Zenith Increases Color TV Prices
Zenith has upped its suggested retail
price for most of its color TV lines from
$10 to $30.

According to a Zenith statement, most
19-inch models have been increased
$10 while 25-inch models are up $30.
Increased costs were the reasons given
by Zenith VP Walter C. Fisher.

Sylvania Adds 6 TVs, 9 Stereos
to Line

Sylvania has announced the addition of
six new color TV sets and nine stereos to
its consumer products line for 1979.

The new television receivers include
four 25-inch SuperSet PLUS Models
with remote control, another 25-inch
SuperSet console model and a 21-inch
table model with separate cabinet base.

According to Sylvania, the SuperSet
Plus units, with remote and VIR circuitry
included, sell for a suggested retail of
$975 for the deluxe model.

Stereo consoles added to the line in-
clude five AM/FM stereo receivers with
sealed air suspension speaker systems.
These stereo units also include built-in
Sylvania Phase Q4 matrix four-channel

circuitry and jacks for two optional
speakers and two dynamic micro-
phones.

In addition, an increase of $10 to $20
in the suggested retail list prices of
selected 19-, 21-, and 25-inch (diagonal)
Sylvania color television sets—almost
half the Sylvania line—will become ef-
fective October 1, 1978.

Kenneth C. Thomson, vice president
sales, Sylvania, GTE Electronics Com-
pany, said the price increase affects 22
out of 47 current line sets, including two
19-inch models, two 21-inch models,
and 18, 25-inch models. “We increased
prices of these selected sets due to ris-
ing material, labor, and transportation
costs,” he said.

U.S. Mobile Radio Market to Dou-
ble Over Next Decade

The mobile radio equipment market in
the U.S. was $1.9 billion last year, which
was down $500 million from the 1976
level. But it will expand to $2.5 billion by
1980 and $3.7 billion by 1985, according
to a new study by market specialists
Frost & Sullivan, inc., New York City.
Declines in CB and marine VHF radios
will result in slow growth through 1980,
but the market will rebound to attain an 8
percent annual compounded growth
rate thereafter, says the 274-page
study, The Mobile Radio Market.
Technical innovations, including digital

HUAYBUArantees
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print messages in police radios, voice
scrambler devices, application of the
“cellular” concept to the 800-900MHz
band and application of microproces-
sors will affect many aspects of the mar-
ket, according to the report. The report
also predicts a total land mobil2 radio
growth of 15%. per year, 1976-1980;
and 10% per year, 1980-1985.

The report continues explaining: “Not
that everything is hunky-dory...the
mobile radio industry has its share of
problems, too.” However, it is felt that
CB radio will come back strongly, and it
is pointed out that microprocessors and
other LSI circuitry are making inroads
into CB radios and that the 800-900MHz
band, opening to mobile radio, presents
opportunities. The “cellular” concept
employing low-power FM transceivers
atmany locations and digital radio signal
transmission is “likely to be incorporated
in leading U.S. cities”.

The New York City RF Proposal

A recent issue of Television Digest
explained the NYC proposal for radia-
tion standards; the power density for RF
emissions above 10MHz would be 50
micro-watts per square centimeter for
fixed transmitters in areas “accessible
to the public.” This is 200 times less than
the OSHA standard, and covers any
‘facility.” It is not clear whether each
antenna is a “facility” or this means total

power of all antennas on a common
mast. If so, this would produce an “unin-
habitable” zone for a radius of 0.5 miles
from the Empire State Building and such
a zone would extend for 1.2 miles from
the proposed World Trade Center mast.

NAB Asks New York City to Hold
Off on Radiation Standards

In a filing with New York City’s Health
Department Radiation Control Bureau,
NAB said there is no valid evidence of
any harm from broadcast transmitters
and that several federal agencies are
engaged in research to establish stan-
dards.

13 Inch Color Television
Shipments

Doubled in First Half of ’78

13 inch color shipments are up in 1978's
first half by 110.6%, while the total TV
supply (production and imports) in-
creased 15.1% to 5,214,500 units, ac-
cording to Television Digest. The in-
crease in 13 inch sets was at the ex-
pense of the other smaller portables,
while 19 inch sets increased their per-
centage to 60.9%. Color consoles lost
ground, down from 27.1% to 25.3%, to
the portable-table models’ 74.4%, and
combinations’ 0.3%. Remote control
sets increased to 15.2% of the total and
varactor tuned sets are up to 34.2%.
Interestingly, as Television Digest points

out, U.S. assembled 13 inch sets in-
creased relative to imports to 72.5%, up
from 24.4% one year earlier; imports de-
clined as a percentage of the total
portable-table mix to 30.6% from 39.9%.

Industry Update

Radio Shack says it will open 50 compu-
ter sales and service centers during the
coming year, bringing its grand total to
around 100...Leader Instruments re-
ports that despite tornado damage to its
corporate headquarters and warehouse
facility in Plainview, N.Y., business con-
tinued “without missing a beat”...And
state-of-the-art electronics technology
applications and Soviet superiority in
some weapons systems will dictate an
electronics warfare market of some
$10.4 billion during the next five years,
according to one management consul-
tant's report. ETD

NEW TUNERS
NOT universal or customized. NOT seconds
culls, dogs, or oddballs. Only $24.95 for ANY
new tuner. Over 5,000 in stock including Philco

TT192.
CALL TOLL FREE 1-800-433-7124
TEXAS TUNER SUPPLY
4210 N.E. 28th St., Ft. Worth, TX 76117
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RCA will replace any defective SK

without question, within one year of
purchase by you — the dealer. Just
return the SK to your RCA Distributor.

We can make this offer because we believe
our malfunction rate is one of the lowest in the
industry—less than 1%.

Part of the reason for this record is the RCA
Solid State Division with its extensive engineering
and manufacturing facilities. They develop and
test the quality and performance of every SK type
RCA sells before it is introduced into the line

At RCA, we manufacture over half of our SK's
and all other SK’s come from original solid state
manufacturers who must meet RCA's high stan-
dard of guality.

As aresult, every RCA SK meets or exceeds the
OEM standards and specifications. You can'tfinda
more reliable replacement. RCA's vast electronic
experience stands behind the entire line.

This line consists of over 750 RCA replacement
transistors, rectifiers, thyristors, integrated circuits,
and high voltage triplers that will replace 143,000
domestic or foreign semiconductors.

See your RCA SK Distributor and start saving
time and money (no costly “call backs"”). Or

contact RCA Distributor and Special Products
Division, Deptford, N.J. 08096, Attn: Sales Promo-
tion Services.

SK Solid State Replacement
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A primary cause of failure among small businesses in the United
States today—along with under financing—is the lack of business
management know-how. The Small Business Administration tells
us this is not a phenomenon unique to our day. The lack of
practical management ability—from the financial, marketing and
inventory control standpoints, is well documented by the many
failures associated with small business operations.

Added to this problem, insofar as the elctronics serviceshop is
concerned, is the additional burden of a rapidly changing technical
environment. The demands on the manager who must keep up
with technology as well as new management techniques as they
evolve in order to keep his shop out of the red, can be
staggering indeed.

It is no wonder we are seeing a dropout of less efficiently run
shops across the country. The one indelible fact emerging from all
of the statistics we see is, simply put: if you are going to stay in
business you must have an efficiently run operation in addition to a
high level of technical competence.

That is the reason for ET/Ds lead article this month (“Pricing for
Profit”), which focuses on one “business management” aspect of
running a profitable service operation—pricing. The article is aimed
particularly at those establishments which in the past, for various
reasons, always seem to be in a position of stretching to make
ends meet. | hope that such an article, in an otherwise technically
oriented publication, will provide at least some insight for the
otherwise “too busy” one or two man operation, into the
importance of applying modern management methods to practical
work-a-day situations.

Such information can serve as a platform to assist the manager
in making quick and accurate management decisions with more
confidence.

The article, in fact, is one of the chapters from ET/Ds up and
coming publication “Modern Serviceshop Management,” a desk
top reference manual for the busy shop manager who up to now
may not have had at his fingertips the necessary information for
making right business decisions quickly.

It the article contributes in some way to your shop’s improved
efficiency, then you should know that “Modern Serviceshop
Management” will be available in its entirety very shortly.

Sincerely



Fed up trying to find the
right semiconductors?
Look to the Mallory PTC line to help you out.

Your Maliory dist-ibttor has a complete up-to-
date line of quality P~C semiconductors keyed
to your needs.

He also has th2 Mezllory complete semicon-
ductor guide ard cross reference to take the
guesswork out of buving.

Components fo- th=2 latest TV, sterec, H-Fi,
CB radio and manv MRO applicaticns are

available now n convenient poly-bag peck-

ALLO

ages. Contents are clearly marked, so you
can’t go wrong.

See your Mallory distributor for the conven-
ience and economy of simplifi2d one-source
buying or contact us for more information.
Mallory Capacitor/Distributor Products Com-
pany. a divisior of P. R. Mallery & Co. Inc.,
Box 1284, Indianapolis, Indiana 46206. (317)
856-3731.

RY
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LETTERS

HELP NEEDED

! need a schematic for a B&K Model
1000 Video Generator. B&K no longer
has any service literature available. Any
help from your readers will be most ap-
preciated.

Greg Small

Swedish American Hospital

1400 Charles St.

Rockford, IL 61101

| have a RF-AF and TV Marker and Bar
Generator which | assembled from a kit
put out by Precise. | need a
schematic and service information.
John B. Hultgren

201 West St.

Geneva, IL 60134

I need an address for a parts source for
Bradford (W. T. Grant) electronic prod-
ucts.

Norman L. Fitkin

Television Sales and Service

627 S. Commerce Ave.

Sebring, FL 33870

everything we can
and better.

;] A
 thinks of us
r -
first.

When you manufacture replacement TV flybacks and
yokes, your name may not have the same ring as the

original manufacturer’s. That's why at Triad we put
into being

And for your growing microwave service business,
we're into transformers, too! Ask your distributor for a
copy of the Triad Replacement Guide.

I:B TRIAD-UTRAD

Litton Distributor Services
305 North Briant Street Huntington, Indiana 46750

irresistably original

I need any information on Sylvania TV
Lab Scopes type 400 and 404, and TV
Generator type 500 and Tektronix TV
Adapter type 124. Sylvania and Tek-
tronix no longer have manuals on this
gear.

Clyde N. Smith

11 Brown St.

Reynoldsville, PA 15851

We have a Model 860 Amphenol which
needs repair. Aztec Electronics, Com-
mander Communications is out of busi-
ness. We wrote them a letter and got it
back. Does anyone repair these units?
Kinetic T.V. Co.

27 E. 30th St.

New York, NY 10016

! need a service manual and schematic
for a Video Instrument Corp. Field
Strength Meter model 1747. My letter to
them was returned. Maybe some of the
ETID readers could help me.

Lee V. McKinnis, Jr.

P.O. Box 1225

Bloomington, IN 47401

We need the following out-of-print
Magnavox service manuals: 1392,
1394, 7279, 7281 and 7289.

Frank's TV Service

2909A Industrial Rd.

Las Vegas, NV 89109

HELP RECEIVED

In the June 1978 Edition of ETID, you
published a letter from me asking for
help in the matter of a “Knight” KG-625
meter movement. Due to that letter,
which you printed, and the courtesy
shown by some of your readers, the re-
sponse was tremendous. | have been
able to acquire three of the meters—-all
new for a slight cost. One reader in Mil-
waukie, Or. even sent another brand of
meter to replace the “Knight” meter, at
no cost. How about that!! Please try to
print a portion of this letter so that the
readers will know that “mission has
been accomplished,” and people will
stop sending me their equipment.
James S. Mcintyre

Mac's Radio & TV Repairs

Star Route Box 607

Pettus, WV 25153

ET/D welcomes your inquiries and
replies, and is pleased to be able to
help locate information, service or
parts. Send inquiries to ET/D, 1 EFirst
St., Duluth, MN 55802.

Circle No. 131 on Reader Inquiry Card
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NEWSLINE

CATV INDUSTRY LOOKING UP. The CATV industry, according to a Frost

& Sullivan industry survey, is looking up, with the profit outlook
bright and plenty of venture capital. However, the management con-
sultants warn the alternative to CATV--over-the-air subscription
television--is a real threat to the CATV industry's growth. Accord-
ing to Frost and Sullivan pay-TV and satellite program tranmission
will increase CATV penetration into U.S. households from the current
15 per cent level to 29 per cent by 1986. "Over the 10-year period
CATV subscribers will generate a total of almost $19 billion in
gross revenues."

NATESA CONTINUES WARRANTY PROBLEMS CRUSADE. Contending the 1978
NATESA convention was '"sadly disappointed" with the television manu-
facturing industry's response to its survey of warranty practices,
Executive Director Frank Moch says the next step will be to confront
manufacturers individually. Moch says NATESA membership responded
well to a 17 question survey seeking information on specific alleged
problems but an industry response through an EIA representative was
"very disappointing" and dealt only with parts procurement practices.

ZENITH INTRODUCES THREE HOUR VCR. Zenith has unveiled its new Beta
format three hour video cassette recorder...the model KR9000W. The
new unit, which Zenith says will retail in the $995 area (same as
earlier units) incorporates a new remote pause control and a built-
in electronic clock/timer. According to Zenith the pause control
allows the viewer to stop the tape in either the play or record mode
for editing purposes. Two new optional color cameras are also being
offered in conjunction with the new video unit. The lower cost
camera retails at $995 and the higher end camera, with zoom lens

and a 1 1/2 inch black and white CRT monitor, is priced in the
$1,400 range.

TI GAINS JAPANESE PATENT. Texas Instruments says it has received a
patent from the Japanese government covering virtually all miniature
electronic calculators. What this means to the huge Dallas-based
electronics firm is that it will have the right to negotiate, ret-
roactive to 1974, royalties on Japanese manufactured calculators
using the basic Texas Instruments concept. The patent, TI reports,
is based on the battery-operated calculator which has its main elec-
tronie clireultry 1 a-single IC chip. Japafl 1s now the JOEH"EeEER
to award TI a patent on this concept. Other countries in which TI
maintains patents include Britain, Italy, France and four Latin Am-
erican countrles.

SALARY SURVEY RELEASED. A recent publication, Salaries and Related
Matters in the Service Department, reports the "average" annual
salary for a national service manager is now $25,658. That 1is ac-
cording to the firm of Abbet?,*Langer & AssSocliatles Which says 1t
surveyed some 25,000 positions in over 200 organizations in both
manufacturing and non-manufacturing service areas. Other results
of the report, which is available at $60 per copy by writing P. O.
Box 275, Park Forest, IL 60466 is that the average salary for a
bench service repairman is $12,420 and for a field service repre-
sentative, $13,291.

ET/D - October 1978 |/ 9
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Channel Master improves
onthe world’s
best selling

TVantenna...

For years, Channel Master’s Crossfire series has outsold
competition because of its outstanding performance
featuring exceptionally high gain and superior interference
rejection. Now, new construction features give Crossfire
greater strength and durability, plus increased ease of
handling for faster installation.

FOR YOU AND YOUR CUSTOMER!

A new one-piece heavy duty nest on all models eliminates
windmilling and fastens quickly to the mast by tightening
one set of bolts. Larger models feature a re-inforced truss
construction double boom that keeps the entire length

of the Crossarm rigid, and allows a rotor to be placed within
6’ of the antenna for greater turning power. This new truss
construction replaces cumbersome and time consuming
boom braces, and eliminates the possibility of misalignment
of elements due to boom ““droop.”

Crossfire’s unequalled reception features combine with
easier handling and greatar durability to make the best an
even better buy....for you and your customer!

LZHHHEIMS’EI DIVISION OF AVNET, INC.

ETD1078, Ellenvilie, New York 12428

Model 3672

Model 3617 Fringe VHF

Deepest Fringe Deep Fringe UHF

194%." Long 154" Long

Circle No. 109 on Reader Inquiry Card
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SERVICE SEMINAR

ADMIRAL
Chassis N3—Loss of horizontal and vertical sync.
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Replacement of IC701 does not correct problem. Voltages on
IC701 are substantially different than schematic indicates. A
probable cause is a defective D401, (sync coupling diode),
and open R504 or R505, (horizontal pulse coupling resistors).

Color Chassis 9M50—Loss of picture, no control of bright-
ness, retrace lines, and loss of 250v Scan B+. Probable
causes are: (a) open R705 (820Q, 2 watt), (b) open R708 (740

Q, 5 watt), {c) Shorted or leaky C706, 100 pfd 1kv, (d) shorted
D701.
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GTE SYLVANIA

A12 Chassis—AGC overload when horizontal hold is ad-
justed. Sync is critical.

Possible cause is a shorted AGC threshold diode (SC202).
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A12 Chassis—Sound O.K. but horizontal line across mid-
dle, R330 (68 ohm) resistor burning or open.

The SC308 protection diode on the base of Q312 is probably
shorted.

MAGNAVOX

Color TV Chassis T997—No horizontal sync

If a problem of no horizontal sync is encountered with the T997
chassis, check the wire connection from Pin 5 of the flyback
terminal board to the flyback 17V pulse winding. This wire may
have been broken during shipment. To correct this problem,
solder a short piece of wire from Pin 5 to the broken lead of the
flyback winding.

TV Chassis T960—Erratic horizontal sync

A condition of erratic horizontal sync with the T960 chassis
may be caused by an incorrect value capacitor installed at
location C603. C603 should be a .0039 mfd, 10%, 600VDC
capacitor. A wrong value capacitor causes interference to the
horizontal AFC correction voltage. Ifit is determined this is the
situation, replace C603 with the correct capacitor, Part No.
250590-3929.

t
l TO 130V e e
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270K

BG7520 Odyssey—No ball reset

If the BG750 (Odyssey 500) is stored in a cold environment,
the ball may not reset until the unit has been allowed to
stabilize at room temperature. This problem has been traced
to the Odyssey Blanking Pulse Width adjustment. The blank-

Here's a TOP DEAL for you!
Buy RCA Entertainment Receiving
Tubes, save the carton tops
and earn valuable awards®

RCA'’s got the TOP DEAL of 1978 for service dealers ... a
completely new collection of great merchandise awards,
in exchange for RCA entertainment receiving tube carton
tops. You choose from a wide selection of gifts for your-
self, your family, and your home.

When you buy RCA receiving tubes, save the carton tops
that bear the letters RCA and the tube type number. They
are redeemable in required quantities for gifts of your
choice Just a few are shown
here.

Pick up yourcopy of the RCA
TOP DEAL Prize book, saver
envelope and award order
form at your participating
RCA Distributor, or mail in
the coupon. Save the proper
number of carton tops for the
prize you want, and mail with

Receiving
Tubes

your award order form to: RCA Top Deal Headquarters,
Box 154, Dayton, Ohio 45401. The award you select willbe
mailed to you promptly. Your order must be postmarked
no later than November 30, 1978 to take advantage of this
great gift offer. Quality RCA Tubes mean a Top Deal for
you. RCA Distributor and Special Products Division,
Deptford, N.J. 08096.

‘Save the carton top that bears the letters RCA and the tube type
number.

Mail this coupon to: RCA Top Deal Headquarters
P. O. Box 154, Dayton, Ohio 45401
Attention: Scott Campbeli

Please send me an RCA TOP DEAL Prize Book, Saver
Envelope and Award Order Form

Name — ; R
Company

Address 3 ~ e

| S ———
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Low cost tool for design
and trouble-shooting

Pocket Size
Slide-Switch
Resistance
Substitution Unit

still only 558

o Over 11 million step range
e 1% accuracy resistors

» Unique in convenient size
» Rugged construction

Small enough to take anywhere in your pocket, this aluminum-
housed unit delivers a very broad range of resistance steps.
Excellent for both development and repair work.

Haif-watt 1% tolerance resistors give an accurate range from
1 to 11,111,110 ohms, in one-ohm steps. Has three binding
posts, one to ground case.

Available now from stock. Catalog No. 7092-236. Cash savings
available, see coupon. Write, or call (804) 264-2858. Phipps & Bird, Inc.

O Please send. _Units @ $58 each. (Check enclosed less 5%
cash discount)

O Send_____ Units @ $58 each C.0.D. (Phipps & Bird will pay
C.0.D. charges)

Name

Firm
Address
City, State Zip

Ask your dealer, or contact:

PRHIPPS ABIRE, me.

Manufacturers of Scientific Instruments

N

P.O. Box 27324 e Richmond. Virainia 23261 ® Phone: 804/264-7590
Circle No. 124 on Reader Inquiry Card

___UHF VHF FM
=  Antennas

S

more
mmlule "ualiiy
more service
more |rculm:i
improvement
MORE PROFIT

You always
get MORE
. from...
a_A antennacraft
P.O. Box 1005, Burlington, lowa 52601

Circle No. 106 on Reader Inquiry Card
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ing pulse varies enough with temperature change to prevent
the ball from resetting after it goes off the right side of the
screen. It has also been determined that a black bar to the left
and/or right side of the screen may result from exessive heat.
If either of these symptoms are encountered, first insure the
unit has been allowed to stablize at room temperature. If the
problem still persists, perform the Blanking Pulse Width and
Centering adjustments as follows: 1. Adjust R43 until a black
bar just appears at either or both edges of the screen.
2. Adjust R44 to center the picture (bar should be showing on
both sides of the screen—if not, repeat step 1 and 2).
3. Readjust R43 until the bars at the edge of the screen just
disappear. (Make sure the picture remains centered while
readjusting R43).

ZENITH

Modules inoperative because of ineffective contacts.

In many instances, a module suspected of being inoperative
may only have ineffective or marginal contacts. You can
quickly check for this possibility. Simply remove the module in
question from its receptacle, and plug it back in. If contacts
were weak, the receiver will in all probability operate properly.
(If the operation of the set is still not proper, a known good
module should be tried.) In the event that the contacts were
weak, the module should again be removed and the spring
tension of the contact tabs on the module should be increased.
To increase tension, use a narrow instrument such as a
jewelers-type screwdriver and carefully push the tabs slightly
inward. CAUTION: Do not push excessively on tabs, or
breakage may occur.

EDITOR'S NOTE: This technique applies to other makes. It
has been a common problem with Motorola Quasar “CA”
panels causing unusual and sometimes intermittent video
and color symptoms. €TD

23HC45
Color TV Chassis

Raster and sound Faulty 24-volt

both intermittent  regulator transistor
(2 or 3 times in QXx201.

8-hour period).

25EC58
Color TV Chassis

"White Streaks” Leaky capacitor
horizontal through C231 (near video
picture. AGC delay processor module
action critical. 9-48).

23HC4524
Color TV Chassis

No Color Shorted winding
in flyback

transformer TX206.

25HC45
Color TV Chassis

Pix almost normal Capacitor C208
with low brightness. shorted (on red
Color smears when G2 controf).
brightness is

advanced.

23HC50
Color TV Chassis

Left 1/3 of picture
darker than right
side.

Open filter capacitor
CX214.

With red G2 at Capacitor C211
maximum, green  shorted (on right
and blue will not  side of schematic
vary. No green and near CRT).

blue with G2 off.

Cannot get gray

scale.

25HCA45
Color TV Chassis




“General Electric
is your most complete source
for general line and industrial
~ electronic components.
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_Your reputation is our reputation’
\ Tube Produtts Department - Owensboro, Kentucky 42301

n
GENERAL % ELECTRIC




RCA 1979

New receivers and new VCRs

Automatic electronic fine
tuning and a new single board
chassis set the trend at RCA.

By Richard W. Lay

RCA's emphasis on exotic tuning
systems, lower power IC chassis and its
dermination to be the prime marketing
force for VCT/TV color camera
development in this country mark the
highlights of the 1979 home
entertainment offerings of this industry
giant.

But, while RCA is taking full
advantage of the application of digital
and other state-of-the-art electronics to
consumer markets, the major effect of its
1979 thrust insofar as the service
industry is concerned will be the
introduction of its single board CTC93
(25-inch) series chassis. It's a concept
that will further drive the wedge between
the champions of modular construction
and the “motherboarders” and — as
RCA's G. Jay Franklin contends — "it
will once again force technicians to be
technicians instead of tube changers or
board switchers.

Complementing RCA's major color
chassis for the coming year are the
modularly designed CTC91 (19-inch)
andthe CTC92 (25-inch) chassis. These
are virtually similar chassis and each
contains 10 interchangeable modules
which house virtually all circuits except
horizontal output and some power
supply components.

Other relative newcomers to the 1979
RCAline are the CTC87, a single board,
13-inch model which draws a reported
69 watts at average beam current. A
new solid state voltage regulator allows
the set to operate between 105-and-135
vac. (This chassis, incidentally, received
an 86 per cent serviceability rating from
an ISCET inpsection team.)

In the black and white line, RCA has
upgraded its “Sportable” line with low
cost 9-inch AC901B model weighing 13
Y2 pounds.
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Fig. 1-RCA's newest VHS format VCR, the programmable VCT400 with electronic
indexing feature. It retails around $1,275.

Another significant part of RCA’s 1979
consumer products effort is the
expansion of the “SelectaVision” VCR
line with a new high-end programmable
model, plus the introduction of two new
color TV cameras for “instant home
movies."”

The TV cameras will retail for $850
and $1,275 for the “Zoom lens™ model.

The newest VHS format
SelectaVision is the model 400 with a
suggested retail of $1,275. However,
RCA will continue with its previously
introduced model 200, retailing around
$1,000, plus a slightly higher version at
$1,075.

According to RCA, the VCR400 is
capable of being preprogrammed to
record up to four television programs on
different channels during a seven-day
period. An electronic programming
index also allows a viewer to find the

starting point of a program.

“Synthesized” tuning

Heading the list of major changes for
RCA's latest television receivers is
“ChanneLock" tuning— a phase locked
loop system of IF frequency generation
which eliminates fine tuning. Under
development for three years,
ChannelLock will be applied in the
CTC91, 92 and 93 chassis. (For a review
of a similar application of synthesized
frequency generation see ET/D,
September, 1977, page 25.)

RCA is offering three variations of its
ChannelLock tuning. They are keyboard
control for random access tuning; a
manual scan system for channel up or
down operation, and a remote scan
system.

The system contains two tuning
modules, the frequency synthesis
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Fig. 2-Block diagram of RCA's frequency synthesized “keyboard" tuning system.
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Fig. 3-Signal flow chart of the phase locked loop “Channelock” tuning system.

control module (MSCOO01A for keyboard
operation or the MSCO02A for scan
operation) and the MSTOO1A synthesis
tuner module.

Among the Channel.ock advantages,
according to RCA, are the elimination of
the fine tuning control, guaranteed “lock
in” due to VCO controlled PLL circuitry,
crystal controlled frequency generation
using only one crystal, a “scan” feature
allowing the system to tune to only
stations which are broadcasting, and an
electronically alterable read only
memory (EAROM) for preserving
pre-programmed channels for up to
seven years.

The keyboard system

The most basic of the three tuning
variations is the keyboard, RCA reports
(see figure 2) with a 10 button keyboard
entry panel and LED channel dispiay.

When the unit is turned on it
automatically selects channel “02." To
select a new channel two numbers are
pressed, such as "0 and "5,” for
channel five.

The scanning system (manual) uses a
channel up/down selector button and
selects channels in numerical order at
one-half second intervals if the selector
button is held in. A special volatile
memory device allows customer
programming of only those channelsina
particular area which carry broadcast
signals.

In this programmed mode the channel
jumps directly from one active channel
to the next without passing through
intervening unused channel
positions. Frequency synthesis uses
seven custom ICs—four basic units and
three optional. These are the prescaler,
synthesizer, operational amplifier band

switch and the LED decoder driver. The
options are channel memory, on-screen
display clock, and remote receiver
decoder. (See figure 3 for basic block
diagram.) The Prescaler: This IC divides
the local oscillator frequency by 256 for
UHF and by 64 for VHF operation.

The Synthesizer: This IC uses NMOS
technology arranged to provide the
crystal reference oscillator, timing
counter, programmable divider, phase
comparator, mode control and user
input control. In essence, RCA states,
this IC receives signals from the
prescaler and processes themthrough a
programmable divider that is controlled
by the user's channel selection. The
divider's output goes through a phase
comparator and error signals are
developed.

In addition to other functions, this chip
also contains automatic tuning of offset
signals on VHF channels such as may
be encountered in CATV and MATV
systems. In this mode the tuner either
drifts toward a signal outside of the AFT
pull-in range or locks onto one within the
range.

The OP Amp bandswitch: This LSI
circuit accepts error signals from either
the synthesizer or AFT circuits and
produces the tuning control voltages
(see figure 4).

The LED Decoder Driver: This IC
decodes the binary coded decimal
channel number from the synthesizer
anddrives the cathodes of the two seven
segment display LEDs.

Channel Memory: The output of this
IC is a skip or non-skip command to the
synthesizer, according to a user
programmed list of desired active
channels.

On Screen Display Clock: This
optional chip displays time of day and
channel number information on the CRT
screen. It's readout is white characters
surrounded by a black edge and it
accepts horizontal and vertical sync
signals for positioning.

Remote Receiver Decoder: Receives
the remote input signal and contains a
digital to analog converter for volume
control, channel change, and on/off
operation.

The phase locked loop

The heart of the frequency generation
system is the phase locked loop. It
operates (see figure 2) by sending a
portion of the VCO generated signal to
the divide by N counter. BCD signals are
decoded by the counter to produce
frequency “N,” which is the desired
frequency of the VCO. This signal and
the reference oscillator signal are then
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fed to a phase detector circuit which
makes any necessary correction before
passing on any existing error signal to
the operational amplifier IC. This IC
accepts it and produces a tuning control
voltage which is fed back to the local
oscillator for correction purposes.

Once the channel is locked in, this
condition will remain until a new “N”
factor is received by the divide by N
counter from the “channel number to N
decoder.”

The CTC93

RCA's CTC93 chassis (see figure 4) isa
return to the once popular single board
concept. It contains - except for
Channelock tuning, whichis optional —
only one module — PW5000. Most of
the circuitry is located on the
motherboard. Exceptions are the
horizontal power devices and the color
video output stages located on the
module.

While | have not yet seen this chassis,
RCA reports the serviceability of the
chassis is enhanced by its accessibility
and segmentation by circuit area. These
circuit areas are marked by boundary
lines right on the board, according to
RCA.

While much of the circuitry is similar to
previous RCA chassis, the CTC93 does
contain a new video input circuit which
uses adifferential amplifier to control the
contrast level of the video information. In
addition, most of the circuits in the
CTC93 are powered from derived B+
voltages, including the horizontal
oscillator stages. However, this
horizontal stage is dependent on a
“start-up” circuit. In this particular
chassis, RCA reports, the sound circuit
is a good indicator of faulty voltage
source, if sound is heard this is a good
indication of proper operation of the start
circuit, the +150vdc, the horizontal B+
regulator and the horizontal output
system.

CTC92 and CTC91

The CTC92 and 91 chassis are virtually
identical, the 91 housing the 19-inch
CRT and the 92 a 25-inch tube. Both
draw an average beam current of 102
watts (134 watts maximum) and both are
capable of maintaining operation over
input line voltages fluctuations from
105-t0-135 vac.

A block diagram of the CTC92/91
chassis is shown in figure 6. These
chassis have two ground systems, the
main chassis ground and a secondary
ground on the heatsink panel which
forms a non-isolated ground. The main
chassis is an isolated ground. DC

18/ ET/D - October 1978

voltages and pulses are derived from the
secondary windings of the high voltage
transformer and these secondary
windings are grounded to the main

FREQUENCY SYNTHESIS
TUNER VOLTAGE CHARTS

CHMANNEL | TUNING VOLTAGE
| (TYPICAL)

PRESCALER FREQ
{MHz)

-’ — 4+ + — —
v
H 2 18 1.58
F 3 33 1.67
L 4 54 1.76
) 5 14 192
w | 6 19.0 2,04
+- 4 4
v 7 85 345
H 8 96 354
F 9 1o 365
8 10 126 37
il | 1" 146 384
G 12 17.5 g
H 13 220 4.01
+ a e =t
14 | 1.8 2.02
24 38 2.25
34 63 2.48
v} 43 8.4 269
H 53 105 293
F 63 134 316
73 17.0 3.40
83 240 363

Fig. 4-Frequency synthesis tuner voltage
charts.

chassis.

The power supply of these chassis is a
full wave bridge (non-isolated) which
develops 150 vdc for the regulators,
which in turn provide regulated 114 for
horizontal output operation. The rest of
the voltages are scan derived as in the
CTC93. Again, horizontal output is
dependent on a start up circuit.

The chroma (MDCOO1A and
juminance/sync MDLO02A) contain
on-board voltage regulators. The
chroma module contains one integrated
circuit which performs all chroma
functions, including fleshtone correction
and auto chroma overload control. Two
transistors on this board perform as the
horizontal ringer and 11.VDC regulator.
Its output are demodulated red, green
and blue difference signals which are
fed to red, blue and green output
transistors on the Kine module.

continued on page 52
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FAST!

with a B&K-PRECISION CRT Restorer/Analyzer

B&K-PRECISION Restorer/Analyzers
test and restore CRT's faster than you ever
thought possible, with fewer callbacks.

Restoration is so reliable that you can
actually guarantee results! Tests have
shown that 95% of restored CRT’s func-
tion as well as new tubes!

Eventually every customer’s picture tube
will grow weak or fail completely. By using
a B&K-PRECISION 467 Restorer/Analyzer
you can greatly increase your profits while
performing a “'feat of magic’ in the eyes
of your customer...and every customer

is another reason why you should have
a467.

The 467 Restorer/Analyzer is ideal for the

Start earning extra profits today!
See your local distributor
forimmediate delivery.

»JC PRECISION

6460 West Cortland Street, Chicago, iliinois 60635 -

active service shop where time is most val-
uable. Its exclusive patented TriDynamic
test method lets you and your customer
see the performance of each gun on its
own meter, simultaneously. Computer-
derived digital circuitry tests all three
guns of a color picture tube, in pro-
grammed sequence, twenty-times per
second

Also from B&K-PRECISION. the 470

is a value leader and designed to be a
profitable investment—even for part-time
technicians. The price is only $198. Resto-
ration is fast and safe, because automatic
restoration timing prevents costly cath-
ode stripping. The 470 uses the same
powerful restoration method as the 467.

In Conada: Atias Electronics, Ontano
Intermnotionol Soles: Empire Exporters, 270 Newtown Rd., Plainview, LI N.Y. 11803

Circle No. 107 on Reader Inquiry Card

MODEL 467
ONLY $298

467 EXCLUSIVE FEATURES:

- B&K-PRECISION TriDynamic™ multiplex
technique to test all three guns of color
CRT simultaneously, under actual oper-
ating conditions - Measures beam current
that actually passes through G1 aperture to
screen - Unique computer-derived digital
circuitry for accurate results - Tests focus
electrodes lead continuity to catch faults
thatother testers miss - 467/470 FEATURES:
+ Uses the most powerful restoration meth-
od known for best results with minimal
danger to CRT - Removes shorts and
leakage to save more CRT's - All CRT's
checked identically—including “in-line"
and “one-gun’ types for accurate results

» Obsolescence proof: perpetual set-up
chartupdates and new adapter
development

DYNASCAN
CORPORATION

312/889-9087
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Extending
your meters

range

Accessory probes make the difference

In this article we take you on a
tour of what's available to
make your multimeter more
versatile.

By J. A. Ter Haar

Multimeters are one of the most
common items on workshop and
laboratory benches and in field service
tool bags. But although modern
instruments offer many facilities not
even dreamed of several years ago, the
addition of some simple—and some not
so simple accessories can extend the
range of measurements possible and
also make many everyday
measurements simpler. Accessories
can be used in three ways:

- To extend the meter ranges:

- To make work easier and safer; and
- To cope with specific measuring
problems.

A whole host of accessories is
available to extend the range of the
multimeter—from high-voltage and
high-frequency probes increasing the
range of readings possible, to
rechargeable battery packs allowing the
easy use of high-accuracy laboratory
meters in the field. Special probes are
available for specific problems such as
temperature measurement.

The use of current transformers,
special connecting leads, extended
probe tips and similar accessories helps
make everyday measuring jobs simpler
and safer. Carrying cases, protection
and so on, to safeguard the instrument,
also help to make life easier—arriving at

*Mr. Ter Haar is a member of the Philips
Test and Measuring Instruments
Department, Almelo, The Netherlands.
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a service job to find the instrument
damaged is no joke.

High basic specifications

Although details will vary from model to
model, most modern multimeters have
high basic specifications. Typically a
standard multimeter—analog or
digital—will cover a voltage range from
100 mV to 1 kV, a current range from 1
mAto 1 A andresistance measurements
from 100 ohms to 10 megohms. Such a
meter is shown in Fig. 1.

An important requirement often is to
extend these basic ranges, and to meet
this requirement there is a wide range of
high-current and high-voltage
accessories. Typical is the unversal
current shunt shown in Fig. 2. This
particular model allows readings up to
10 A or 31.6 A—typical range scales
found on analog meters. The design of
the shunt is reasonably straightforward,
being composed of a thick chunk of
resistive material. The current is fed
through the circuit as shown and the
resulting voltage drop—in millivolts—is
fed out through the meter terminals. The
output is direct for digital meters—100
mV range for 10 A, and 31.6 mV for the
31.6 A range—but only the 100 mV
range is needed for the analog meter.

Currentranges can be extended even
further using the current transformer
shown in Fig. 3. This is designed for
measuring ac currents up to around 100
A. ltis very simple and easy to use witha
standard 1000:1 transfer factor giving
100 mA for 100 A. This unit is a simple
clip-on affair and with its small compact
form losses are very low.

High voltage safety

Extending the voltage range of
voltmeters is another desirable

Fig. 1 A typical modern multimeter will cover
a voltage range from 100 mV to 1 KV, a
current range from TmA to 1 A, and
resistance measurements from 1/200 ohm to
10 megohms.

step, particularly if checking such items
as TV sets. High voltages bring inherent
dangers, so not only must the probe be
capable of handling the voltage, it must
also be capable of handling it safely.
Such a probe is shown in Fig. 4. This is
designed to measure voltages up to 30
kV and provides a 1000-times
attenuation; a 1 kV input provides a
meter input of 1 V. A choice of three
internal terminations makes it suitable
for meters with 1.2, 10 or 100 megohm
input impedances.

Thelength of the probe helps keep the
operator's hand away from the
dangerous high-voltage point-with the
provision of a hand grip to stop the hand
from slipping. An additional safeguardis
grounding on the hand shield. A further
aid is the sharp, not rounded, point of the
probe toinsure that it does not slip off the
measuring point. This last is
important—any time high voltages have
to be measured it is worth insuring that
the probe has a hard point for solid
contact with the test point. This also
guards against the operator coming in



& .

Fig. 2 Design of this current shunt is simple. The input
current is fed through a chunk of resistive material and
the resulting voltage drops measured. This model can

10 A or 31.6 A. measure

is around 100 A.

This high voltage probe allows the range of a typical
multimeter to be extended up to 30 kV safely.

contact with the high-voltage source.

High frequency probes

Extending the range of readings is not
the only problem. Trying to obtain
straightforward voltage and current
readings on high-frequency signals can
often be difficult. So the addition of
high-frequency probes to multimeter
accessories is often essential.

The simplest type of high-frequency
probe is shown in Fig. 5. This is a
relatively inexpensive design, aimed at
low-cost multimeters. It works well up to
30 MHz and can be used up to 300 MHz
for signal tracing—a conversion card is
supplied with the probe to allow
compensation for errors due to
non-linear diode characteristics.
Construction is simple with a metal
housing in a silicone rubber cover. The
whole unit is designed to be thrown
away rather than repaired.

A more sophisticated type of
high-frequency probe is shown in Fig. 6.
This has ac coupling and a linearization
circuit giving an accurate reading

directly from 150 mV to 15 V—a
conversion card is provided to allow
measurements below 150 mV. The
probe works up to 1 GHz with a very
good flat response between 100 kHz
and 10 MHz. A T-adapter is provided to
allow measurement in co-axial
circuits—mainly to compensate for the
capacitive loading of the meter. In fact,
a whole set of different co-axial
connectors is available. High-voltage
measurements—from 2 to 200V—are
dealt with using a capacitive attenuator
with an adjustable transfer ratio.

Other measuring functions

One of the advantages of the integration
of much of the multimeter circuitry is the
possibility of incorporating extra facilities
within the multimeter. One typical
example is temperature
measurement—and several
multimeters are now available with just
such a facility.

Uses of a temperature probe are
many—from simple temperature
adjustment in consumer servicing to

Fig. 3 Modern current transformers are simple
clip-on affairs, the small compact design minimizing
losses. Maximum reading from this model

Fig. 5 This relatively inexpensive probe is ideal for extending
frequency ranges on low cost multimeters. It works well up to
30 kHz and signal tracing is possible up to 300 MHz.

circuit trouble-shooting. Servicing
freezers or air-conditioning systems
cries out for temperature
measurements, and carrying a separate
instrument just for that purpose is not
always feasible. Identifying circuit faults
by identifying hotspots is greatly
speeded up if it is only a question of
switching leads instead of instruments
when working around a suspected
overheating component.

A typical temperature probe is shown
in Fig. 7. The whole of the circuitry
required is built into the proble tip. This
particular probe measures from -60 to
+200°C with a 0.1°C resolution. The
only limitation is that the voltage at the
probe tip must not exceed 60 V. Another
useful feature often built into
instruments and/or probes is a data
hold, allowing measurements in difficult
places without having to look
continuously at the instrument display.

Measuring leads

An important accessory often
overlooked is the measuring
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Fig. 6 This sophisticated high frequency probe works up to 1 GHz with a particularly flat
response between 100 kHz and 10 MHz. A whole range of adapters is provided to meet

a variety of measuring requirements.

leads—normally supplied with the
meter. Bad quality leads reflect on the
quality of the instrument so most
manufacturers take some care in
providing leads.

To protect the user the probe tips are
designed to the German VDE standard
425/1.53. Such a probe is tested for
example to 4 kV. As mentioned before, a
sharp pointis essential to stop the probe
tip from slipping off the test point—and
this also allows breaking through
insulation, such as varnish. To increase
testing versatility, probe tips should be
loosely connected to the measuring
leads. This allows direct connection of
the leads to 4 mm sockets and other
circuit connections—such as crocodile
clips.

The leads are made of stranded wire
to give sufficient flexibility. A special
silicone rubber coating is used which
can cope with temperatures from -100 to
+300°C-s0 the lead will not burn if it
touches a soldering iron tip. The use of
stranded wire also means that the lead
will not break on sharp points—the wire
here has a 1 mm2 cross section made up
of 512 strands. Experience shows that 1
meter is the ideal length. A further point
is that the probe is the same length as
the width of the meter to fit easily in the
meter carrying case.

Power supply flexibility

Most multimeters are battery operated.
Forlaboratory use or on any workbench,
the use of batteries can be eliminated
using aline voltage supply unit. A typical
example usually provides 6, 7.5 or 9 V
and can be used to power several
instruments. However, many
requirements need fairty continuous
battery operation—and especially with
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Fig. 7 A temperature measuring capability
is useful addition to a multimeter, enabling
many measurements to be speeded
up-from regular servicing as shown here to
electronic circuit troubleshooting.

Many range extension and shock absorption accessories are available to make your
meter a more versatile instrument.

digital units power demands can be
high. Power savings by switching off the
display after a fixed short time help, but
the answer often lies in rechargeable
batteries.

Any rechargeable battery unit should
have the recharging unit built in—and
the multimeter should be usable even
during recharging. Recharging should
be possible overnight. Rechargeable
batteries are almost essential for field
work, but also important is some form of
protection for an instrument which is
going to be carried around—often at the
bottom of a tool bag. The simpiest
protection is a type of rubber ring that fits
around the meter case and absorbs
shocks.

Even better protection can be
provided by a shock resistant carrying

case. This type usually has padding on
the inside for shock absorption. A
simpler case is designed to be resistant
to weather and chemicals. Both have the
facility to switch off the instrument when
the case is closed.

System development

More and more emphasis is coming on
the use of multimeters in automatic test
and measurement systems. So many
accessories are now appearing which
provide interface boards, data bus
connections, remote controls and so on.
But that really is a different subject.
But whatever the job and multimeter
used, throughtful selection of
accessories can do much toimprove the
versatility and range of the instrument-
make it simpler and safer to use. €7D
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Two of RCA’s new
XtendedLife Chassis
have been awarded the
highest serviceability
ratings ever given
to color television
chassis.

When you |
service one,youll &
know why.
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Sooner or later, every television set
requires service by a professional. So RCA
designed two new Xtendedl.ife Chassis to
make servicing easier for any professional
service technician. These new chassis are
easily accessible and clearly marked.

To prove it, we invited NESDA/ISCET
(the International Society of Certified
Electronics Technicians) to send a team to
inspect and evaluate our new CTC88AC
and CTC93D chassis. And they gave them
the highest serviceability ratings of any
color television chassis they have ever
tested.

RCA CTC88AC chassis .. ... . ... 93.90%
RCA CTC93D chassis .. . . ..
Two new RCA color chassis receive “excel-
lent” ratings—highest in NESDA/ISCET
history.

Here are a few of the reasons:

[ The wire pattern is printed on both
sides of the circuit board, making it easy to
trace out individual circuits.

[ Schematic symbols identify each
component on the board.

[ All power supply source voltages and key
pulse voltages are identified.

[ All key test points are marked on the
chassis, with their functions on the Cabinet
Layout Chart.

[J An Active Device Location Guide in the
cabinet reduces the need for service books
or diagrams.

[J The chassis slides back for better acces-
sibility in normal field servicing,

These new chassis earned their high
ratings from some of the toughest judges
around —professional, independent service
technicians. And when the testing was done,
and scores were in, here's what the leader
of the ISCET team had to say:

“The scores are important, and they are
very good; but of greater importance is the
result of RCA's efforts in making sets easier
to service, which will earn the recommen-
dation of thousands of technicians who
will be working with these chassis for
years to come. —Dean R. Mock, Chairman
NESDA/ISCET Serviceability Committee.
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RCA is making television better and better.
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Pricing for

profit

From ET/D’s upcoming management manual

The ability to present your
costs accurately can spell the
difference between success
and failure.

By Dick Pavek*

(EDITOR'S NOTE: This Fall
ELECTRONIC TECHNICIANIDEALER
MAGAZINE is pubishing a hard bound
desk-top reference for the professional
electronic serviceshop. Entitled
MODERN SERVICESHOP
MANAGEMENT, the volume will
provide the user with a basic reference
and source of business, financial,
management, technical, and business
expansion ideas. “Pricing for Profit” is
one of these chapters. To give you, our
readers, a better idea of what you will
find within the pages of MODERN
SERVICESHOP MANAGEMENT, we
present here Mr. Pavek’s article).

Pricing of service work is the single
most important job for a service
manager to know how to do. | say critical
because this one thing will make or
break his business faster than any other.

In order to price properly, he must be
able to do two things well. The firstis to
know what his costs are and the second
is to be able to present those costs, plus
a reasonable profit to his customer and
collect them. The selling of a price is
more difficult than the selling of the
repair. Knowing how to put the price
down on a piece of paper is not enough,
the bill has to be presented and collected
too.

Knowing what your costs are

Costs are not just the monthly bills,
payroll and those things directly involved
with the repair of a set. Costs include a
share of the ad in the Yellow Pages,
*President, Tech Spray, Inc.
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A modern electronics serviceshop workbench were each tech is equipped with his own

o

work area, plus all necessary parts at his fingertips (Photo courtesy PTS Electronics)

depreciation on equipment, and the
wasted time when you pay technicians
to do nothing because “the truck isn't
back” or whatever. Naturally, it is

to your best interests and to those of
your customers to keep these things to a
minimum, but there is a certain amount
that can't be helped and must be
accounted for.

I might say a word here about tough
dogs. There are generally two schools of
thought. One school says that they are
the customer’s responsibility and should
either be billed to the customer or
averaged out across all the sets worked
on. The other school says either tough
dogs are your fault and the cost should
be absorbed by you or they aren't
your fault; but, you have to absorb
them anyway. Actually both schools
have a point and are both partly right.
Here's one way to look at it.

Occasionally a set will come along
where you or one of your men will make

an error in diagnosis or simply overlook
something. These cannot be blamed as
‘tough dogs'. A mistake is a mistake, and
an honest business man will neither
charge his customer for them or average
them out over all his jobs. Neither does
your customer have an obligation to pay
you while you are learning something
you pretend to know when you accept the
set for service.

On the other hand, some sets are
simply elusive enough to defy the best
technician and run him a race for a long
time. The cost to repair these sets must
be averaged into your overall shop cost
or you will end up on the short end of the
profit stick.

In order to determine what your costs
are and how to apply them to your hourly
rate, you must be able to accurately
compute your costs and project them to
include you future growth over the
coming years. After all, you are not
figuring how to charge for the sets



Figure 1.
- - Total [

Service Category

Expense

TV | AutoRadio | Stereo | Other

Advertising
Vehicle Expenses 1

2
3

Vehicle Depreciation 1.
2.
3.
Rent

Depreciation on
equipment

Office Wages
Accounting
Telephone/Utilities
Supplies, Misc.
Taxes

Insurance

Shop Wages
Tech. # 1.

g SO

Service Mgr.
Total Sales Less Saiaries
for Sales =
Owner:
Total Less Sales

Interest on Investment
Investment X__ % =

Profit
Sales X___ %

TOTAL

you've already serviced, but for those
you service in the future.

The best way to do this is to figure your
past costs for each item and then project
them individually to cover expected
future increases. This is not as tricky as it
sounds. The way to approach this is to
use a basic form such as the one shown
in Fig. 1.

Estimating last year’s data

You estimate. But you must be careful
to be realistic. First, you divide the
percentages of service arbitrarily by
what you intend to solicit, if you plan to
devote 80 percent to TV and 20
percent to stereo, you simply use
those figures for the first year.
However, you must change them to
the actual percentages after you have

had a year's experience.

You can also tell what percentages
of your advertising budget will go to
the different categories for telephone,
supplies, estimated taxes, most other
categories. There is, however, one
area of danger for the one man shop.
It is the wife that ‘is going to help out
with the phone and the books’. There
is nothing wrong with having a wife
willing to put her energy into your
project to help it get started. And there
is nothing wrong with her intention not
to be paid for a period of time.

What is wrong is the failure to make
some allowance for wages for her
time. Why? Because if you don't make
that provision now, how do you add it
later on? Make the allowance now and
you won't have to change your costs

and service charge. This instance is a
good example of the difference
between planning to be small and
planning to be large. If you scrimp
when figuring costs, planning to cut
corners and get by for awhile, you will
find yourself just getting by years from
now.

Note that this chart in Fig. 1 is set
up to include several types of service.
Breaking it down this way looks
complicated. It is not. It is quite simple
to use and has the distinct advantage
of being accurate for all types of
service. Many shops that do mostly
TV service lump all their expenses
under TV and do not allocate enough
to other types of repair.

This causes a double error. First,
the other types of service do not
return enough to be actually profitable.
Second, the service manager sees the
small dollar figure being brought in
and tends to discourage that type of
service. This false reasoning has
caused many shops to completely
miss out on a potentially good addition
to the profit of the shop.

Line by line examples of how to use
the chart are shown in Fig. 2 for a
shop that selis TVs and sevices TVs,
auto radios and stereos. Please refer
step-by-step through this service
operation.

Advertising

Here you simply divide the portion of
advertising (don't forget the Yellow
Pages) that was devoted to each type.
This is important because you will
probably find that the proportions do not
acutally correspond with the service
revenue produced. For example: 75
percent of your ads may stress TV, 15
percent stereo and 10 percent auto
radio, while your actual service revenue
may run 60 percent TV, 25 percent
stereo and 15 percent auto radio. You
will not know your actual costs unless
you divide by the percentage of ad
space. (This will also show you where
you get the best dollar return on your ad
investment and where your ad dollars
should go. See Fig. 2.)

Vehicle expenses

To properly calculate your vehicle
expenses, you need to consider what
percentage of your work is broughtin for
repair. Most shops insist on auto radio
being broughtin for repair. For example,
very little vehicle expense should go
toward auto radio expenses in this case.
A shop might find that all stereo and
auto radio work is brought in whileall TV
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service is brought in on the truck. The
truck is needed either to service it in
the home or to bring it in. In this case,
virtually all vehicle expense is to be
charged to TV service. Perhaps 5 to 10
percent should be charged to stereo and
auto radio, which would cover parts pick
up.

Depreciation on vehicle

A simple way to determine vehicle
depreciation is to ask your truck dealer
how much that model truck (or trucks)
depreciates in a year. This is certainly
accurate enough for this purpose.
Remember, you need to recover this
much each year. The percentages
assigned to the individual service work
will be the same as truck expenses.
Except, of course, that the dollars
involved will be different.

Rent

The percentages of rent should be
divided between the various categories
by calculating the floor space used for
each one in the shop. Do not consider
the front display area when calculating
these percentages. It will automatically
be figured in when the percentages are
divided into the total rent. There is an
exception to this. When you sell sets,
you must exclude all the rent for the floor
space used for set sales in these
calculations. This is done before you
calculate the rent portion.

Office wages

This includes telephone answering
service charges if you use one. If your
wife or other member of the family works
to help the business, and you donot pay
them a separate wage, you should
include a reasonable amount here for
them. It is really better to pay them
separately. Butif you do not, atleast this
will provide something at the end of the
year in the ‘profit' to have made it
worthwhile.

Office wages should be divided
between the types of service by
considering the number of jobs you doin
each category. This is easy if you keep
separate batches of invoice numbers.
Until you do, you can get a fair estimate
by counting the invoices for a month by
category. Incidentally, this is a good way
to begin to find out where the shop'’s
work is coming from. It's easy for shop
managers to overiook the importance to
them of some of their servicing income
just because TV sets take up so much
more space than the smaller electronic
equipment.

NOTE: Do notinclude in office wages
any time charged to the selling of TV
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Total TV Auto Radio | Stereo |Other
Advertising $1200.00 | $900.00 $120.00 | $180.00 | —
Vehicle Expenses $1000.00 | $900.00 $ 5000 | $ 50.00 | —
Vehicle Depreciation $ 800.00| $720.00 $ 4000 $ 40.00| —
Rent Total 12000.00
less sales  7000.00
Serv. Dept.  5000.00 $5000.00 | $4500.00 $200.00 | $300.00 | —
Depreciation
equipment $ 650.00 | $250.00 $200.00 | $200.00 | —
Office Wages $6000.00 | $4000.00 | $1000.00 | $1000.00 | —
Accounting $ 600.00 | $400.00 $100.00 | $100.00 | —
Technicians Wages
#1 $16000.00 [$16000.00 —_ —
#2 $15000.00 |$12000.00 - $3000.00 [ —
#3 $12000.00 |$ 3000.00 $6000.00 | $3000.00
Service Mgrs. Wages
Total Less Sales Net:
$20,000 - $4,000 $16000.00 |$14000.00 $1000.00 | $1000.00 | —
Owners Wages
Total Less Sales Net:
$20,000 -$10,000 $10000.00 ($ 9000.00 $ 500.00 | $ 500.00 | —

A typical cost allocation workchart

sets or radios. Expenses for counter
sales have to be charged elsewhere.
This includes not only the paychecks
you have written, but also includes the
social security you withheld and the
social security you contribute and the
withholding taxes you withheld from
your employees checks. It also includes
workman'’s compensation and employee
insurance payments (both withheld and
contributed by you). The easiest and
most accurate way to work up your
payroll costs is to take the year end
totals for all of your office workers
instead of starting from the wages per
hour. This way automatically adjusts for

the overtime you paid.

Take the (1) total wages from the W2
forms, your contribution to, (2) FICA
(SS) taxes, (3) employee insurance, (4)
profit sharing, (5) retirement fund
payments. Be careful not to use the
withholding of FICA figures from the
front of the W2 form, because tax is
included at the total wage section.

Depreciation on equipment

This should definitely be allocated
strictly according to the category the
equipment is used to service. For
example, depreciation of equipment
with TV benches (and TV trucks) is




charged to TV service, while the
equipment on the auto radio bench is
entirely charged to auto radio service.

Accounting costs

Unless you have formal training, you will
probably need a professional
accountantin order to take advantage of
all your proper deductions for expenses.
First deduct a reasonable portion for
your sales department. The remainder
should be split according to the number
of jobs done. Use the percentages you
came up with when you divided the
office wages.

Telephone, utilities, supplies, taxes
and insurance. Again, separate out a
reasonable portion for the sales
department and divide the rest
according to the number of jobs done.
Do not include payroll taxes or hospital
insurance here.

Service department wages

First, you will need to separate your
technicians by service category. In a few
cases you will need to apportion a
technician's wages between two or
more categories. You can do this
accurately by checking his time cards, or
you can estimate the proportion to go to
each category. When figuring total
wages, you will need to include all the
extras as described under office wages.
Enter the total of each technician’'s
wages in the appropriate category.
Some special care must be taken with
your shop manger’s salary and with
yours.

First, the manager, if part of his time is
involvedin sales (of sets, not of service),
the salary representing the portion of his
time taken up by the sale of sets must
not be included in your costs per hour for
service work. Only the time spent on the
service department can be counted.

The same holds true for you and your
time. With this one additional
thought—only count your productive
time. If you spend half of your day
drinking coffee with your buddies,
playing golf, ortending to your garden at
home, you cannot properly pay yourself
a full salary and also the “reasonable
profit” which shows up later on in the
chart. A half salary would be more
appropriate,

On the other hand, many owners,
especially in small shops, work a full
forty-hour week in a truck, on the bench,
or acting as a service manager. These
men deserve both a full salary and a
profit on their business as well.

Now we come to Return On
Investment And Profit On Service Sales.
Return on investment or interest on

loans. You have invested a certain
amount of money in your business.
Either you went to the bank to borrow the
money for your equipment and parts, or
you paid for it out of your own pocket.
In either event, a return oninvestment
must be included. If you owe the bank,
this covers your interest payments. If
you don't owe the bank, you get to keep
it, which is proper. If you had invested it
elsewhere, you would have expected a
return, so why loan your money to your
business free. Eight-to-10% is
reasonable here, or you can check and
see what your bank is charging for
commercial loans. Figure up your total
investment in parts and equipment. {Be
sure to take the depreciated cost of your
vehicle, not the purchase price, as you
have already allowed for depreciation.
Multiply your investment by the
interest percentage. This usually will be
pro-rated between the categories in the
same ratio as your cost of equipment.

Profit

Profit needs to be planned for or it will not
exist when you expect it to be there. A
profitof atleast 10% is reasonable andis
figured by multiplying the service sales
total for each category by 10%. place
these profits under their correct
categories. In the above case we
assumed total service sales of
$100,000.

Calculating your cost/hour

This completes the data necessary to
figure the cost per hour part of our
calculations. Total the columns for each
category and divide the answers by the
salaries paid in each category. For
some shops this will be easy. Those are
the shops that are departmentalized.
For those of you who have a shop where
your men work in more than one
category of service, you will have to
calculate what portion of their time went
to each category. The simplest way to do
this is by estimating. It is also very
inaccurate. Amore accurate way is todo
a ratio study of the charged-out time for
each man.

One caution: do not include all your
time or your service manager’s at this
point. This system spreads the
managerial cost over all of the
technicians. Only include that portion of
your time and your manager's actually
spent in the repair of sets. Let's restate
this: to find your total technician hours,
add from the quarterly payroll records
the total paid-for hours of all the
technicians (separated by categories).
Add the straight time and overtime hours
together equally. Add only that portion of

your hours and your manager’s hours
that were actually spent repairing or
servicing.

Efficiency ratio

Now that you have your costs per man
hour you must consider your shop's
efficiency. Just because you paid for 40
hours work doesn't mean that you get to
charge for 40 hours does it? Of course
not. You paid for coffee breaks, trips to
the doctor, time out to get aflat fixed and
allthe other odds and ends of delays that
crop up.

There is a simple way of determing
your shop's efficiency, if your time cards
show an accountable time {time actually
spent on the job). If they don't, it will pay
you to run an efficiency study for two
weeks and find out.

Just have your men keep a record of
when they start a job and when they
finish with notations for breaks, time off,
and for non-productive work. At the end
of the two weeks, add up all of the
productive time. Then add up all the
paid-for time and divide the productive
time by the paid-for time. The result is
your efficiency ratio. You may find that
your ratio is as high as .75 or as low as
.35. Ifitis .35, you arein trouble and you
had better tighten up because some of
your competitors are going to be working
at .60 or .70 efficiency, and their prices
will run rings around yours. However, if
your ratio is .65 to .75, you are in pretty
good shape and need not fear being
undercut by a successful shop. Itis best
to be cautious here, most shops are not
as efficient as they think they are.

Figuring your hourly rate

Now that you have your cost per hour
and your efficiency ratio, it is easy to
calculate what your hourly rate must be.
Simply divide your cost per hour by the
ratio number, and you wilt have the hour
rate that you must charge in order to be
successful and survive. (See Fig. 3.
Note that we assumed a cost per hour of
$15.) Do this for each category.

I would like to emphasize here thatitis
absolutely vital that you repeat this
process each year. If you don't, sooner
or later you are going to run into troubie.

Pricing the job

Now that you know your hourly rates, the
rates that you wish to charge, you need
to translate this to the actual job. There
are many methods by which you can do
this. Some are much better than others.

Flat rate service

This is the simplest to do and the worst,
continued on page 52
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Make your
test equipment

do more

Standard equipment, non-standard uses

Do some tubes read “GOOD”
on your tube checker only to
fail in the set? Have you ever
tried to check out the UHF
tuner during a service call only
to find the UHF stations were
off the air? You can quickly
handle these problems, and
many others with your present
test equipment after reading
this article.

By Bernard Daien

Tube testers are useful devices, but they
have their limitations. Unfortunately,
these limitations are seldom discussed
in the literature available to servicemen.
In order to use a tube tester intelligently,
these limitations must be understood.

A good general rule is: If the tube
reads "BAD" on any test, discard it. If it
reads “GOOD," it may either be good, or
bad. Which brings us to the question,
“How do | know if a tube that reads good
on my tester is really good?”

Whenever you test emission, drop the
filament voltage to the next lower
voltage on the dial. Thus, a six volt tube
would be tested at five volts. If the
emission falls into the bad range,
replace the tube since it is at end of life
and has no reserve emission. It would
also perform poorly when the line
voltage is low. This test will weed out
vertical and horizontal deflection output
tubes, a common cause of trouble.

To better understand the reason for
this, consider that tube testers apply
either pure dc, or rectified but unfiltered
dc. Thus, the conduction angle may be
180° (Class B), or more. The resulting
plate currentis read on a typical average
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reading milliammeter . . . note “average
reading.”

Consider, however, the conduction
angle of deflection amplifiers, which run
Class C. The conduction angle is much
less than 180° in many cases. Thus, to
achieve the same average reading, the
peak current must be much higher. For
simplicity, letus look at a tube handling a
square wave, with a 180° duty cycle. If
the tube handled one ampere while it
was in conduction for a half cycle, and
was cut off for the other half cycle, the
average current read on the meter would
be half an ampere. If the same tube were
to conduct for 90° (a quarter cycle), and
be cut off for three quarters of a cycle, it
would have to draw two amperes while
conducting, in order to have the same
half ampere average current! Thus, you
can see that deflection amplifiers which
operate Class C, must handle very high
peak currents. In plain words, they must
have very high emission capability.

Since most tube testers cannot
closely duplicate the conditions of TV
deflection service, they may fail to weed
out bad deflection amplifiers. This is why
the vertical output tube that cannot make
good linearity at the bottom of the screen
(peak current point), still reads good on
the tester.

Now let's look at another area where
the tube tester falis short of true service
conditions. High voltage rectifiers run at
30kv. Mosttube testers run atonly afew
hundred volts. Yourcommon sense tells
you that problems that occur at 30kv
often will not appear at 300v.

Minute amounts of gas will ionize at
high voltage, like a neon tube, and
leakage and arc over may only appear at
high voltages. Thus, the only way to
check a HV rectifier is in the set! | have
personally seen many weird symptoms
which cleared up when the HV rectifier

was changed, despite a good readingon
the tester.

Another check that must be
performed with intelligence, is the
“leakage,” or “gas” test. Some tubes
suffer from grid emission when fully
heated. Some tubes release gas from
the surfaces and insides of the tube
materials when fully heated. A tube is
not fully heated when the filament
reaches operating temperature!
Consider a power amplifier tube
operating at 400v and 200ma, or 80w
input. Assuming the tube is running at
50% efficiency, the plate dissipation is
40w. The filament may be operating at
6v and 1.5a, for a total filament heating
power of only 9w. You can see that this
tube will run very much hotter if the plate
is operating.

Now consider your tube tester. Ithas a
gas and leakage test, but that test
should be performed only after the tube
sits in the emission test position (plate is
powered) for about five minutes to
assure warm up. Many tubes which read
good on a quickie leakage check will
show up definitely bad when tested in
this manner. | am sure you have had a
horizontal amplifier test good, but show
up with a red hot plate, and tripping the
circuit breaker after a few minutes of
operation in the set.

Now you know why, and what to do
about it. | have recently observed a
significant percentage of new, imported,
horizontal amplifiers, which do not pass
this test. And invariably, such tubes had
to be replaced within the warranty
period.

Grid emission occurs when it is
heated to the point where it
becomes a cathode. Precautions are
taken in manufacture to use grid
materials which do not ordinarily emit
readily, but impurities can contaminate



thegrid . . . for example, minute amounts
of the cathode emitter material may
migrate to the grid, which is quite close
to the cathode. Once the grid emits,
grid current flows, and thus the grid is
no longer a nonconductor. Bias is lost,
plate current soars, and fireworks!

Finally, a tube may develop internal
shorts only when heated thoroughly.
Heating warps the internal structure
causing elements to touch. Heat may
also affect the heater to cathode
insulation, causing HK shorts. (This is
why an occasional pix tube develops HK
shorts with a booster.) Again, testing for
shorts AFTER sitting in emission test is
helpful to weed these intermittent type
shorts out.

You may argue, “This method of
testing takes time.” True. But time is an
essential ingredient in many things. And
you pass time charges on to the
customer. But can you pass recall
charges on to the customer? If you can't
fix a set right, you have no business in
ourvery complex profession. | know that
many of the shops insist on 12 service
calls a day per man. | also know the
quality of their work, and so do the
customers. Hitand run, slapin a tube, if it
plays, go. Never mind that the
convergence is poor, etc. Of course, the
recalls will probably put the shop out of
business in a few years, so the matter is
self adjusting in the end. Unfortunately,
we all get hurt by the image earned by a
few. Yes, it takes a little more time to use
your tube checker properly, butit will be
doing what it is supposed to do . . .
weeding out the bad tubes, after you
supply the brains. But, after all, isn't that
what you're there for?

Color bar generator kinks

Suppose you are on a service call! Your
color bar generator is tuned to channel 3
(or4). The TV set does not work well on
the high VHF band, channels 7-13. Is it
antenna trouble, or tuner trouble?
Surprise . . . if you will tune the high VHF
channels, you will find harmonics of the
generator.

The same thing applies to UHF.
Several harmonics generally are quite
strong, and suffice to test if the UHF
tuner is operating, even though there are
no UHF stations on the air at the time.
Just don't forget to transfer the signal
generator to the UHF antenna terminals.
(Never connect your generator to the
antenna terminals with the antenna
connected. Results are quite poor, and
you will radiate an interfering signal into
nearby sets.)

A quick, rough check of receiver
sensitivity can be made with your

generator by holding the generator
output leads close to, but not touching,
the set antenna terminals. | clip the
generator onto the insulation on the
wires leading from the antenna
terminals on the set back to the tuner.
The resulting attenuated signal provides
some indication of the set performance.
A better method is make up an
attenuator out of Yaw composition
resistors, using attenuation factors
suitable for the area in which you
service. Fringe areas would require
more attenuation than primary service
areas. A few tests in your shop should
result in a pad tailored to your needs.
Your generator can quickly show up
poor sync, both vertical and horizontal,
as well as weak color sync.

An invaluable use for your generator
is in pacifying crank customers (and
some con men), whoinsist that the setis
not working properly after repairs, when
the problem is in the customer's
antenna system. The color bar pattern
settles the question definitively. It also
helps in demonstrating the need for a
new antenna.

The color generatoris also useful as a
quick check on faults in the video and
video IF. If no vertical bars can be tuned
in on cross hatch, the high frequency
response is down. If the vertical bars are
much weaker than the horizontal bars,
the same fault exists in lesser degree. If
the situation can be radically improved
with small movements of the fine tuning
knob (with the AFT off), the problemisin
the IF. The same goes for ringing
problems. If, on the other hand, small
changes in fine tuning have little or no
effect on the ringing, or loss of high
frequencies, the problem is in the video
section. Vertical bars have very narrow
width (fine detail), corresponding to
frequencies above 2.5MHz. Horizontal
bars run the full width of the screen,
approximately 50msec duration,
corresponding to a half wave at a
frequency of 10kHz.

Try bypassing a high impedance point
in the signal path of the video amplifier to
ground with a .01mfd capacitor, and
then look for the vertical cross hatch
stripes. It's an interesting experiment.

Another use for the generator is
checking out an antenna system that
feeds several sets. Connect your
generator into one of the lines normally
feeding a TV set. You are now pumping
a signal into all other sets on the line.
You can quickly spot bad connections,
miswiring, open lines, etc.

Some sets require the use of a
milliammeter to set the efficiency
(linearity) coil. This is inconvenient, and

sometimes requires the use of a
soldering iron to open and reclose a
jumper. The color bar generator does a
good job here. Just set the coil slug for
the best horizontal linearity, using the
vertical lines as a guide. (You have
probably used the horizontal lines for
checking the vertical linearity control. it's
the same principle.) And it's quick. Good
linearity is at the same point as minimum
current, or very close to it.

Chroma problems also can be
checked with the generator set for color
bars. If the color is faint, regardless of
the fine tuning control setting, the
problem is in the chroma section. If the
color changes radically, with small
variations of the fine tuning control, the
problem is probably in the IF.

Procedure effectiveness

Using the tube checker as described,
defiection tube failures, which had been
an appreciable percentage of “in
warranty” work, were reduced to the
same level as other random failures.
Sets pulled needlessly were reduced by
over 75%. (Use of the color bar
generator eliminated sets pulled for
antenna defects.) Misalignment was
quickly diagnosed. Lack of UHF stations
for UHF tuner check was no longer a
problem . . . as a result, service call time
schedules were no longer a problem. It
pays off to know how to get more out of
your test equipment. €TD

WOODSY OWL HOOTS:

Shhhhhhh...
Noise pollutes, too.

GIVE A HOOT. DON'T POLLUTE
©r=c
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A Business Forms Catalog publishec
by New England Business Service, Inc
illustrates and describes a wide range of
forms available for television anc
appliance sales and service businesses
Service orders of several types, many of
which contain promissory note forms
and guarantee and policy statements

are available. Also ircluded are service
orders with claim checks, service orders
with both identification tags and claim
checks and repair tags with claim
checks. Tags, memo forms, envelopes,
and business cards are other supplies
also described. The catalog is free from
New England Business Service, Inc.,
Townsend, MA 01470.

‘“Big Ugly’ a new heavy cuty
2-conductor plug is described in a bulle-
tin from Switchcraft. The manufacturer
states, “Big ‘Jgly,” Pat no. 173P1,is a
larger than normal plug designed to hold

PRO/COMM:THE #1
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greater profits. And ready fo-
immediate delivery fom
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up under rough treatment, and features
rugged construction, a cable strain relief
clamp that withstands up to 20 pounds
pull and a threaded frame for additional
strain relief. It is designed for use by
musicians and sound technicians in
connecting amplified instruments, and
amplifiers, mixers, speakers and micro-
phones. New Product Bulletin 333 is
available free from Sales Dept. Switch-
craftInc., 5555 N. Elston Ave., Chicago,
IL 60630.

Digital Low Resistance Ohmmeters
are described in a new bulletin from
James G. Biddle Co. Described is a
product line that includes a basic
measuring module and a choice of three
power supplies; rechargeable batteries,
dry cell pack, or AC power pack. Also
shown is a special model for use where a
test current of 100 amperes is required.
A variety of test leads and connections
is illustrated and described. Bulletin
24-Ib is free from James G. Biddle Co.,
Township Line and Jolly Roads,
Plymouth Meeting, PA 19462.

A new Surplus Electronics Catalog of
interest to technicians, dealers, educa-
tors and hobbyists has just been issued
by ETCO Electronics. A wide variety of
items is described from parts, compo-
nents, and subassemblies to consumer,
industrial, and educational equipment.
ETCO claims low prices since their stock
comes from surplus inventories, over-
stocks and bankruptcies. A free copy of
the catalog can be obtained from: ETCO
Electronics, Dept. 029, North Country
Shopping Center, Rte 9N, Plattsburgh,
NY 12901.

A wiring components catalog, revised
and completely updated is now available
from Panduit Corp. This catalog includes
illustrated information on cable ties,
clamps and marker ties, cable tie mark-
ing and mounting accessories, tools, wir-
ing duct, spiral wrapping, terminals,
splices and disconnects, identification
markers and connectors, and acces-
sories. New condensed catalog, Bulletin
CC-4, is free from Panduit Corp., 17301
Ridgeland Ave., Tinley Park, IL 60477.

“The Electro-Mechanical House,” a
112 page catalog has just been issued
by Waldom Electronics, Inc. It presents
a wide assortment of Hollingsworth sol-
derless terminals and connectors,
Molex nylon connectors, Bivar P.C.
board hardware, Waldom Speedy-Tys®,
spacers and electronic hardware. It in-
cludes some of the most popular
hardware in kit assortments. Complete



specifications and dimensional details
are given for the thousands of items
listed. The new catalog is free from Wal-
dom Electronics, Inc., 4301 West 69th
St., Chicago, IL 60629.

A completely new, according to Cherry,
Keyboard Catalog is now available. In-
cluded in it are Custom Designed
Keyboards, a Keyboard Designer's
Worksheet, Solid State or Gold
Crosspoint Contact Keyboards, a com-
plete line of Standard Keyboards, Gold
Crosspoint Keyboard Switches and
molded keycaps. The catalog features
diagrams, photos and specifications. It
is available free from Cherry Electrical
Products Corp., P. O. Box 718, Wauke-
gan, IL 60085.

““Technician’s Guide To Micro-
electronics,” by John Douglas-Young,
recently published by Parker Publishing
Company is an introduction to the basic
concepts of integrated circuits, both digi-
tal and linear and the troubleshooting of
equipment using them. It gives a thor-
ough basic explanation of the fabrication
of MOS devices, of basic logic, and logic
families, and troubleshooting tech-
niques and also, the basics of analysis of
linear ICs and microwave micro-

electronics. The “Technician’s Guide”
is written at a very useful level for
the technician who needs to quickly
put troubleshooting techniques to work.
“Technician's Guide To Microelec-
tronics” is available from; Mark Bently,
Dept. GC-501, Mail Order Sales,
Parker Publishing Co., West Nyack,
NY 10994.

“From Sundials to Atomic Clocks”
is The National Bureau of Standards
new publication on the evolution of clocks
and timekeeping concepts. The basis
mechanisms and principles employed
down through the ages are explained
and theory covering resonances, accu-
racy and stability is covered in a non-
technical style without getting involved
in higher mathematics. The book ex-
plains the essential relationships be-
tween clocks and frequency standards
and between the complementary con-
cepts of time and frequency. Other sec-
tions of the book deal with the relations
between human time and the sun,
moon, and stars; how time is coordi-
nated all over the earth; how time signals
are disseminated from government lab-
oratories to users; and how time infor-
mation is used as an essential compo-
nent of diverse modern systems and

processes, ranging from television and
other communication systems to electric
power networks and navigation sys-
tems. The last section provides an over-
view of how the concept of time is inti-
mately bound to many aspects of mod-
ern science and technology, with chap-
ters on the topics of physics (gravity,
relativity, symmetry), astronomy and
cosmology, and feedback systems. The
book closes with a chapter exploring
some of the possibilities for future im-
provements in clocks and timekeeping.
“From Sundials to Atomic Clocks is a
large format (20 x 26 cm), 175-page
paperback. It is available from the
Superintendent of Documents, U. S.
Government Printing Office, Washing-
ton, D. C. 20402 (NBS Monograph 155,
Stock No. 003-003-01650-1); price $4.

An updated audio products catalog
has recently been released by Mura.
The new eight page, color brochure
covers Mura’'s wide range of audio
equipment with applicational and de-
tailed specifications. A wide variety of
microphones, stereo headphones, ac-
cessories and the Muradapter is fea-
tured. Catalog MAPC-178-10 is free
from Mura Corporation, 177 Cantiague
Rock Road, Westbury, NY 11590.

Double your
capability.

The VIZ Supplysts”

Power supplies with built-in circuit

testing capability.

Only the VIZ Supplysts let you power
equipment and circuits and test dc
voltage points, all with the same instru-

ment.

The Supplysts speed your work, help
cut down bench clutter, and free VOMs
for other jobs. And even with their extra
testing capability, they cost less than most
quality fully-regulated power supplies.
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Single 0-50vdc. 0-2A supply
with two 0-99.9Vv DC voltmeters
WP-705 $240.00

EThe Circuit Tester line
Accuracy and stability assured

Single 0-25Vdc. 0-4A supply
with two 0-99.9V DC voltmeters
WP-706

\lIZ

Dual Supplyst
Two 0-25Vdc, 0-2A supplies
with two 0-99.9Vv DC voltmeters

$240.00
WP-707
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$299.00

g

SUPPLY

MEASURE

Triple Supplyst

Two 0-20Vdc, 0-2A supplies
One 5Vdc (to 4A) fixed-outpu
with two 0-99.9v DC voltme
wP-708 $333.f

VIZ Test Instruments Group 335 E. Price St. Philadelphis

ET/D - October 1v.



TEST

INSTRUMENT

REPORT

The properly equipped service shop
needs several instruments which can be
relied upon to give rather exact answers
to measurement questions. Modern digi-
tal voltmeters and frequency counters
now give excellent accuracy at modest
cost. A good LCR bridge can make
component testing also more certain.
LCR bridges have been available as

For more information about this instrument, circle 140 on

Leader Electronics’
LCR Bridge
Model LCR-740

For greater accuracy

By Walter H. Schwartz
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The Reader Service Card in this issue.

laboratory instruments for many years:
RC bridges of lesser accuracy are avail-
able at low cost, but few shops are able
to measure resistance and capacitance
to an accuracy of 1% or better, and fewer
still can measure inductance at all.
The Leader LCR-740 can measure
each of these at a claimed accuracy of
0.5% throughout most of its range. It
uses a conventional Wheatstone bridge
for resistance measurements and stan-
dard derivations of it for capacitance and
inductance. The dc source is a 9v bat-
tery which also supplies power to the
1Khz ac source and the ac null detector.
Measuring an assortment of 0.05%
resistors confirmed 0.5% or better
accuracy. Many of the resistor mea-
surements were much closer than the
claimed accuracy would require. The
higher resistance ranges show a poor dc
null because of the low voltage source
used, but this can be remedied in two
different ways. Provision is made to use
an external high voltage source with a
current limiting resistor, or the source
can be switched to ac if the resistor is
non-inductive. The gain of the meter
amplifier is sufficient for a very good null

for all R, L or C measurements.

Without really precise inductance and
capacitance standards it was difficult to
check the L and C ranges for absolute
accuracy. Measuring several 5% and 1%
capacitors and an assortment of induc-
tors from a 10mh air core R.F. choke to
large iron core filter choke, indicated
good accuracy. Low Q chokes require
alternately nulling the main RCL indi-
cator and the D-Q dial for a good null, as
do electrolytic and other lossy
capacitors.

The LCR-740 is convenient to use
with push button range selection, slide
switch selection of L, C or R, and five-
way binding posts for the unknown. It
has a ten-turn dial for null balance, which
is a little slow when running through the
entire range. The only control which
presents any problem though, is the
sensitivity control. It needs a vernier or a
different taper, for on most ranges, when
using an ac source, it changes from no
reading to full scale on the meter in
about 15 degrees of rotation making on
scale settings difficult. Hopefully this
was simply a quirk of the particular in-
strument tested.

The LCR bridge as indicated earlier
can provide a accuracy of component
measurement not otherwise obtainable
at reasonable cost. Being able to really
know component characteristics with
accuracy can sometimes answer ser-
vice questions that can otherwise be
time consuming to work around by sub-
stitution or other methods. €TD

Specifications
Resistance Measurement

Range 0.001Q to 11MQ in eight
ranges with +10%
extension at each range.

Minimum

Resolution 1mQ (0.0010Q)

Accuracy Range: 1Q - 100kQ

(at 20° +5°C) +(0.5%0.1% f.s.)

1tMQ
+(1%+0.1% f.s.)
0.1Q
+(2%+0.1% f.s.)

Residual

Terminal

Resistance Approx. 3mQ

CAPACITANCE MEASUREMENT

Range 1pF to 11,000mF in eight
ranges with +10% extension
at each range.

Minimum

Resolution 1pF.

Accuracy Range: 1000pF - 100pF

(at 20°+5°C) +(0.5%+0.1%t.s.)

100pF
+(1%+0.1% f.s.)
1000uF

+(3%+0.1% 1.5.)



Residual
Terminal
Capacitance Approx. 3pF

INDUCTANCE MEASUREMENT

Range 0.1uH to 1100H in eight
ranges with +10%
extension at each range.

Minimum

Resulution 0.10H

Accuracy Range: 100uH - 10H

(at 20° +5°C) +(0.5%+0.1%f.s.)

100H
+(1%0.1% f.5.)
10uH
+(3%+0.1% t.s.)

Residual

Terminal

Capacitance Approx. 3pF

INDUCTANCE MEASUREMENT

Range 0.1puH to 1100H in eight
ranges with +10%
extension at each range.

Minimum

Resolution O.1uH

Accuracy Range: 100pH - 10H

(at 20° +5°C) +(0.5%+0.1%£.5.)

100H
+(1%+0.1% f.s.)
10pH
+(3%+0.1% f.s.)

Residual

Terminal

Inductance Approx. 0.3pH

DISSIPATION FACTOR (D) AND QUALITY
FACTOR (Q) MEASUREMENTS

Range 0.01 to 30, at 1kHz, in two
ranges.

Accuracy +10% +3 scale divisions

Measuring DC: Internal or external for

Sources resistance measurements.
AC: Internal 1kHz, or
external 50Hz to 40kHz, for
capacitance and
inductance measurements.

Power 9V DC (006P, NEDA 1604,

Supply or equivalent).

Size and 85(H) X 240(W) X 170 (D)

Weight mm,; approx. 2kg.

Accessory Cord w/minim-plug and

supplies clips 1 ea.

Option,

Separate

Order AC adapter, LPS-169

Protect Your Heart
CONTROL HIGH BLOOD
PRESSURE

Give Heart Fund

American Heart Assoc:ation T.

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 your 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,

-

A
0ty
Cony.

six resistance ranges to 20 M(Q2 . 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, and we'll tell you
the location of the closest Fluke office
or distributor.

Price U.S. only.

*Alaska, Hawaii and Washington
residents — please call (206) 774-2481.

Fluke 8020A DMM for Field Service:$169.

2507-7105

FLUKE

®

Circle No. 116 on Reader Inquiry Card
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DEALER’S

SHOWCASE

Marine Radio
Circle No. 141 on Reader Inquiry Card

SBE has just announced a new 78
channel VHF marine transceiver with a
microprocessor scanning receiver. Des-
ignated The Sea Command SVC-9708,

the transceiver has dual keyboards

which allow direct entry of any

domestic/international channel, scan for

active weather, Coast Guard, navaga-
tional, telephone, commercial fishing, or
receive only police channels, priority

override, scan for marine channels,
scan of ten selected channels and lock
to an active channel. Other functions
keyboard selectable include local or re-
mote operation, use as a hailer or as a
foghorn, high or low power and channel
16 automatic revert. Full remote control
is available. The SCV 9708 is priced at
$799.00.

Pre-recorded Videocassettes
Circle No. 142 on Reader Inquiry Card

Blackhawk, Inc. has announced a new
retail sales program called Hollywood
Gold. Hollywood Gold is a package of
110 contemporary, classic, sports and
documentary films recorded on both
VHS and Beta tormat videocassettes,

and is distributed through photo stores,
TV and radio retailers, department
stores, and other related outlets. At the
present time no dealer investment or in-
ventory is necessary according to
Blackhawk. A complete merchandising
program is provided to each dealer at no
charge.

CB Base Station
Circle No. 143 on Reader Inquiry Card

Browning Laboratories, Inc. has just
announced the latest in their series of
Golden Eagle AM/SSB CB Base
Stations—the Mark IV A. Similar in ap-
pearance to its predecessor it is claimed
that it is extensively redesigned inter-
nally with "state of the art” devices and
circuits, notably a totally new frequency
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PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOMED

Minimum order $5.00 Ohio residents 8dd 4°: ssles 1ax Add $1.00 posiage and handiing
Quantity discount prices Ash For Qur Complete Price List Manufactursr inquiries Welcomed

ALL PARTS GUARANTEED FACTORY DEFECT

TOLL FREE TELEPHONE

LOCAL 51)/874-0220

Nationwide 800/543-1607
Ohio 800/582-1830
Houre Mon Frl 10-7 Sal 11-5
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874-0223

IMMEDIATE DELIVERY WITHIN 48 HOURS
NN ALL TRANSISTORS IN STOCK

FUJI-SVEA ENTERPRISE

a Division of Fuji Svea Incorporated

Dept. ET

P.O. Box 40325, Cincinnati, Ohio 45240

Telex 214732




Only eight TV tubes
can make a warehouse
out of your backroom.

T 238, w
LN\’EWS‘L‘J

RN

e ——————————

‘Limited warranty. Labor not included.

To offer fast replacement direct replacements for 385 Bright tubes. Then, you
for 385 different TV tubes, bonded safety plate picture won'’t have to wait days for
you'd have to open a ware- tubes. And they’re designed your customer’s new tube to
house. Or, you could open so well that they're offered be delivered.
eight Sylvania picture tube with a five-year limited You can order a Color
cartons. warranty.” Bright for immediate deliv-
Our eight Universal Color Call your Sylvania dis- ery right from your own

Bright tubes are designed as  tributor to stock up on Color  backroom.

SYLVANIA Components

GTE
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synthesizer for the transmitter. The
separate receiver-transmitter design of
former Golden Eagle base stations has
been retained with a spot switch to allow
tuning the receiver to the exact transmit-
ter frequency. Transmitter controls in-
clude channel, mode, SWR calibrate
and meter, which allows for metering of
modulation, bias, relative power and
SWR. Receiver controls include,
power/volume, tone, RF gain, AGC,
ANL, squelch and bandspread with con-
tinuous tuning of all channels provided
by the tuning control. The receiver in-
cludes a quality 6 inch oval speaker. The
suggested retail price is $950.

Mobile Fiberglass Antennas
Circle No. 144 on Reader Inquiry Card

Lightning Antennas introduces new
concept in helical antennas by shunt
feeding them, the manufacturer claims,
for a better match and putting the an-
tenna at DC ground potential to reject
unwanted signals, electrical static and
non-resonate noises. The antenna has a
sealed adjustable tip under the vinyl cap
for SWR adjustments. All antennas have
the 3/8 x 24 base utilizing a pigtail and
clip for grounding This antenna is avail-

-

able with or without shunt feed. Anten-
nas come in 40 inch and 60 inch lengths
and are available in five different col-
ors.

Stereo Cabinet
Circle No. 145 on Reader Inquiry Card

Gusdorf has introduced a new compo-
nent stereo cabinet with simulated wal-

nut finish and smoked acrylic sliding
doors. The Model 1470 features four
shelves, with the central shelf adjustable
in 134 in. increments. The top shelf, for
turntables, features adjustable feet for
precise leveling, and a disappearing
slide-up door covers a large storage
space with removable record dividers.
Access holes, with plugs, in the full back

are provided for organizing and conceal-
ing connecting wires. The Model 1470
measures 47z in. high by 19%2 in. wide

NEW-TONE ELECTRONICS

Specializing in Japanese Semiconductors, with
THE LARGEST INVENTORY AND LOWEST PRICES ANYWHERE

AND YOU CAN ORDER TOLL FREE 860-631-1250

Check the prices In this partiat list

Dealers - send for our complete volume discount price list

TEGRATED CIACUITS INTEGAATED CIRCUITS
' M

E) PC58.
90 3
18

zzzzzzzEZ

N.J. Residents add 5% Sales Tax

INTEGRATED CIRCUITS
4

TRANSISTORS

Y o

TRANSISTORS INTEGRATED CIRCUITS
5 49 AN214

I 4
96
9
68

COD's WELCOME

We pay postage for prepaid orders ol $50.00 or more. Hours — Dally 9 AM - 7PM ES.T.. Sa1 9 AM - § PM
A

PARTS

under $50.00. add $1.00. Canada $1.5D
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ARANTEED AGAINST FACTORY DEFE

Circle No. 121 on Reader Inquiry Card

INTEANATIONAL /

INTERNATIONAL

A division of Rew-Tone Electronics

TRANSISTORS

S

TRANSISTORS
1034 1

2] 6

TRANSISTORS

25C945
D14
2SC1018

| MEW-TONE ELECTRONICS INTERNATIONAL
F.O. Box 1738 Bloomlield.N.J. 07003
New Jersey Phone 201/748.6171




Is Bachmans the

fastest growing

floristin Minnesota?

A 1979 DODGE MAXIVAN COULD
HELP YOUR BUSINESS BLOOM.

We asked Alan Bachman, from one of
America’s most successful florists, to preview
the new, 1979 Dodge Maxivan . . . roomiest van
on the market (based on cubic capacity
calculated by SAE procedure HS J1100a).

“The extra cargo room is a dzfinite plus to
anyone in the business of delivering or
moving merchandise,” he said. “A bigger load
means fewer trips back to reload.” That can
add up to real savings. And better service for
your customers.

Extra room isn't the only good idea you'll
find in the '79 Dodge vans. From new styling
and a big list of factory-installed options, to a
standard 22-gallon fuel tank and the biggest
selection of cargo door options on the market,
they're filled with ideas your business can use.
No matter what kind of business you'’re in.

|

Dodge has a tighter turning circle, model

| for model, than Ford or Chevy, to get your van

*357% increase from 1967 to 1977.

into tight places. And we've got eight models
to choose from.

Is Bachman’s really the fastest growing
florist in Minnesota? “I'll just say that we are
considered to be one of the largest in the
industry.”

AMERICA'S FASTEST
GROWING TRUCK COMPANY.

Bachman’s has grown by recognizing good
ideas when they come along. And Dodge has
become America’s fastest growing
truck company by providing new
ideas to people like you. Does
that give you any ideas?

DODGE IS INTO TRUCKIN’

Circle No. 110 on Headerﬁauiry_Card h
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by 167 in. deep. The unit comes ready
to assemble with assembly tool fur-
nished. Suggested retail price is $137.

Hand-held VHF-UHF Scanner

Circle No. 146 on Reader Inquiry Card

Electra Company has introduced a new
Bearcat “Four-Six" scanner, so named
because of its four band, six channel
capability. Electra Company claims it is

=

the first time VHF and UHF reception
have been combined in a hand held unit.
The Four-Six features patented track-
tuning for full performance across the
wide-spectrum UHF bands. Sensitivity
is rated at 1 microvolt or better VHF and
1.5 microvolt on the UHF and an audio
power output of 300 milliwatts. The
scanner has a flexible “Rubber Ducky"”
antenna and an external antenna jack
for mobile or fixed antennas for ex-
tended range. Crystals can be plugged-
in in any sequence of frequency or band
with no switches or jumper wires to ad-
just. Channels are indicated by bright
red LED indicators and individual lock-
out switches permit channel bypassing.
Optional accessories include earphone,
battery charger and an external AC
power supply. The suggested retail price
is $169.95.

Programmable Scanning
Monitor
Circle No. 147 on Reader Inquiry Card

A new keyboard-programmable scan-
ning monitor has been announced by
J.I.L. This new unit, designated the SX-
100, has the capability of scanning more
than 6000 VHF low, VHF high, and UHF
public service channels and offers either

mobile or base operation. Most used
frequencies can be keyboard-entered
into the unit's 16-channel memory sys-
tem. Each channel can be push button
retrieved or the unit can scan the fre-
quencies programmed, stop wherever it
finds a signal and display the frequency
in bright flourescent numerals. The con-
trols include volume, squelch, and a
variable rate scan control. The unit in-
cludes a digital clock which indicates
time and date on the display panel when
the Hour/Day buttons are depressed.
The monitor has a built-in speaker and
provision is made for 12VDC or 120VAC
operation.

8-Track to Cassette Adapter
Circle No. 148 on Reader Inquiry Card

The Muradapter an eight-track cartridge
to stereo cassette adapter has been in-

one can be replaced.

SEMICONDUCTOR
REPLACEMENT GUIDE
AND CATALOG FOR
HOME ENTERTAINMENT
EQUIPMENT

Raytheon did it.

We just replaced every single one of our more than
100,000 replacement numbers—replacing the old RE
numbers system with easier-to-use, universal REN

numbers.

Now all 362 different types (including 67 new
types) of our semiconductors for home entertainment
service are at your fingertips faster. Without the fuss
and bother of crossreferencing numbers. Our new
system exactly corresponds to the one most oftenused

by the service industry.

But that’s all we changed. Using this new red book
still opens the way to all of Raytheon’s famous advan-
tages. Highest quality. Highest availability. Immedi-

ate delivery.

Your new replacement guide is available at your
Raytheon distributor. Ask for it today.

Raytheon Company, Fourth Avenue,
Burlington, MA 01803 Tel. 617-272-6400.

ASK YOUR DISTRIBUTOR ABOUTOUR CURRENT PROMOTION.
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Tibor Komoroczy,
Service Manager
Jouard Roach Tv & Appliance

30C East Valley Blud.
San Gabriel, CA 91776

“Dont throw away that GE tube flap

and lose award points. Get your
Bottoms Up Catalog and win!”

. Your reputation is our reputation
Tube Products Department - Owznsboro, Kentucky 42301

GENERAL & ELECTRIC



troduced by Mura Corporation. This
adapter allows the playback of stereo
cassettes in an eight-track cartridge
player (it cannot be used to record). It
inserts like a cartridge and has fast for-
ward and eject features.

Car Stereo Speakers
Circle No. 149 on Reader Inquiry Card

Acoustic Fiber Sound Systems, Inc. has
introduced its Audio Separates system
of mix and match tweeters, mid-woofers
and bi-amplified sub-woofers to be tied
together by a tuner or an equalizer. The
system utilizes two polycarbonate one-
inch dome tweeters, two mid-woofers
and a choice of sub-woofers, a6 inchx 9
inch molded cone, foam edge, extended
range speaker or the bi-amplified
DOMAXIAL®™ speaker. The system is
used with AFS’ environmental equalizer,
which features separate mid-woofer and
treble controls. FM noise filter and bi-
amplification connection. The speakers
can be used in pairs with or without the
equalizer. The tweeters retail for $54.95
pr, the equalizer for $24.95, the mid-
woofers for $49.95, pr., the sub-woofers
for $64.95 pr., and the bi-amplified
woofers for $124.95 pr.

120 Watt Receiver
Circle No. 150 on Reader Inquiry Card

H.H. Scott’s top-of-the-line model 390R
stereo receiver features 120 watts RMS
output at 0.03% thd. The receiver fea-
tures 18 LED digital logarithmic power
display indicators calibrated in watts and
dBW, two tape monitors, DC configura-

ATTENTION

SERVICE DEALERS

e Buy Directlyeo

Top Line Solid State Replacements, Original
Japanese Transistors and Integrated Circuits

PARTIAL LIST * MONTHLY SPECIALS

Part
Number

AN 214
AN 247
28A 495
2SA 643
28C 710

Your

Part
Number

Your
Cost

Part
Number

Your
Cost Cost
28C 799 295
2SC 867 4.99
2SC 1034 4.25
2SC 1358 2.90
2SC 1383 45

28D 292
2SD 331
2SK 23A
SG-609
SID 30-15

2.50
1.15

75
3.75
1.45

2.25
3.25
.50
.50
.30

Hurry while our supply lasts!

Send for our complete list of Japanese parts and prices

@ Our Professional Replacement parts are top quality and replace over 130,000 indus-
try types at a substantial savings to you over most other replacement lines.

® To order, just send us the ECG, SK, GE, or other part number and we will promptly ship
you the premium PR direct replacement, plus a free PR replacement guide.
Remember—these are first quality parts—no culls, no seconds! 2 year warranty on all

parts.

@ Orders over $25.00 shipped free, under $25 add $1 UPS. C.0.D. orders are welcome.
To approximate the cost of a replacement part order, deduct 40% from dealer cost of
ECG or other types. All orders shipped within 24 hours.

Write or Cali— Toll Free 800-526-4463

DEVCO

P.O. Box 270, Garwood, NJ 07027 « (201) 688-0300

Circle No. 113 on Reader Inquiry Card
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tion OCL power amplifier, provision for
three pairs of speakers, 110/220 VAC
switchable voltage, active filters with
multiple turnover points, bass, midrange
and treble tone controls that may be
bypassed for completely flat response,
and a front panel LED indicator for an
electronic protection system which will
prevent a short circuit from damaging
amplifier circuitry or the speaker system.
Suggested resale price of the 390R
stereo receiver is $699.95.

Projection Color Television
Circle No. 151 on Reader Inquiry Card

Quasar Electronics has just introduced
their Great Show Machine a 5 foot
diagonal screen projection color televi-
sion receiver. The one-piece construc-
tion, using Schmidt Optics and an in-line
tube, eliminates the need to position and
align two separate units and provides
greater light output for viewing under

=

normal room lighting conditions, Quasar
states. The Quasar projection system
incorporates all of Quasar's most ad-
vanced features, a 16-function remote
control, Dynalock one-button colorand a
four speaker sound system.

New Base Station Antenna
Circle No. 152 on Reader Inquiry Card

The Omega, a 40-channel omnidirec-
tional base station Citizens Band radio
antenna featuring pre-assembled con-
struction and four-way mounting, has
been introduced by Channel Master.
Said to assemble in 60 seconds, the
Omega can be mounted either above or
below an existing TV antenna, on its own



ECANEWS

RadiometerElectronics

NEW TESTING SYSTEMS

ASSURE SUPERLATIVE

AUDIO PERFORMANGE

The perfect combination for
FM Stereo tests and measurements

Generating a high quality stereo signal is one thing
delivering it faithfully is something else. Radiometer
Electronics’ new Stereo Signal System combines a
unigue FM Carrier Unit featuring >>60dB separation
and <C0.08% distortion with an exceptionally versatile
Stereo Generator/Modulator.

The RE110 FM Carrier Unit eliminates the need to twist
dials. Simply push the button to select from three
presettable frequencies between 88 and 108 MHz
individually or with sweep or in a dual carrier frequency
mode.

The companion SMG40 Stereo Generator also lets you
push a button to select the stereo signal you want;
L,R,L&R,L=R, L R; with or without pre-emphasis
of 25, 50 or 754 sec. You can also choose from five
audio frequencies with <<0.02% distortion and
separation >70 dB

I RadiometerElectronics® ...

New system takes the hassle out
of Wow and Flutter measurements

This new instrument team measures magnitude,
determines drift and displays the frequency spectrum
of Wow and Flutter tests. Significant information is
maximized and new dimensions are available to
evaluate mechanical performance

The RE 402 Meter provides analog measurements of
Wow and Flutter conforming to accepted standards,
plus digital display of Drift

Spectrum component analysis is provided by the
microprocessor controlled RE 403 Analyzer. Its 30
column LED display forms a unique method for relating
frequency distribution to mechanical properties

For further information, contact:
The London Company, U.S. Representative for

Radiometer Electronics, 811 Sharon Drive, Cleveland
Ohio 44145, Telephone (216) 871-8900

Circle No. 134 on Reader Inquiry Card

Quality Beyond Measure



New Filters

Eliminate Interference
To TV & Audio Equipment

=
o

Low-Pass Filters eliminate or greatly reduce
interference to TV channels 2 and 5 by CB
or radio amateur station when installed in
antenna lines of those transmitters. Input
and output impedance 50 ohms. Insertion
loss.3 db max.; VWSR 1.2:1. Attenuation
greater than 75 db above 41 MHz. C-511-T:
25 W AM 50 W PEP SSB. C-514-T: 1000 W
AM 2000 W PEP SSB.
/

o
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High-Pass Filters, when installed in the an-
tenna, eliminate or greatly reduce front end
overload interference to TV or FM receivers
caused by CB or amateur radio transmitters
and other high frequency radio services.
Filter attenuates signals below 40 MHz by
a power factor greater than 1,000,000 to 1.
Impedance C513-T1: 75/300 ohm; C-513-
T2:75/75 ohm; C-513-T3: 300/300 ohm

S

P 1
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Audio Interference Fiiters eliminate inter-
ference caused in your audio equipment by
CB, radio amateur transmitters and other
radio services. C-505-R installs in the input
lines of audio equipment. Consists of 1 pair.

C-506-R installs in speaker lines. Unit will
take care of stereo speaker system.

<J
ars

AC PWR Line Filters eliminate or reduce
interference to CB receivers, TV's and
radios, and prevent CB radio signals from
entering power line.

C-508-L: 3-section LC filter, 3 A max.
C-509-L: 5-section LC filter (for more se-
vere interference), 5 A max.

For name of your nearest distributor, write

to:
ll BELL INDUSTRIES
J. W. Miller Division

19070 REYES AVE. B P.O. BOX 5825
COMPTON, CALIFORNIA 90224

“

Circle No. 108 on Reader Inquiry Card
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mast or in an attic with atleast 6 ft 2in. of
clearance from floor to ceiling. Channel
Master says the Omega utilizes a co-
phased design similar to that used for
co-phased mobile CB antennas, and
uses two angled radiators instead of a
single vertical radiator. Overall height of
the antenna is 8 feet, and the unit is
completely weatherproofed with all an-
tenna elements protected by gold EPC
coating and the housing unit constructed
of ABS plastic. The company rates the
antenna's average SWR at 1.3:1 across
40 channels with 4 dB gain. Suggested
resale price is $34.95.

2-Meter Handheld Radio
Circle No. 153 on Reader Inquiry Card

A compact 1 watt, 2-meter amateur
handheld FM transceiver is now avail-
able from Standard Communications.
The C-118 radio is about the size of a
dollar bill and permits the user to trans-
mit +600 kHz, -600 kHz or recieve and
transmit on the simplex frequency with
just one crystal, providing a total of 18
transmit channels with only six crystals.
The C-118 also incorporates a built-in
condenser microphone and LED status
lights for channel-busy and transmit.
Also included are BNC connector with
rubber flex antenna, provisions for ex-
ternal DC power supply and earphone.
The unit has a frequency range of 144-

148 MHz and is equipped with one crys-
tal for operation on 146.94 simplex and
146/.34/94 MHz for repeater operation.

Hi-Fi, AM/FM, Receiver
Circle No. 154 an Reader Inquiry Card

Scientific Audio Electronics, Inc. has in-
troduced an AM/FM receiver, the R3C
as a member of its new SAE TWO line.
This receiver's full complementary cir-
cuitry assures maximum power output
with lowest distortion, the manufacturer
claims. The R3C receiver delivers 30
watts per channel minimum BMS, into 8

ohms, from 20 hz to 20,000 hz with no
more than 0.09% total harmonic distor-
tion. It has a linear phase IF filter for FM
stereo distortion of less than .25% and
50dB quieting in stereo for a 40 pv input
signal. Additional features include
speaker switching capabilities to allow
the use of two pairs of speakers together
or separately, loudness switch and rum-
ble filter. The suggested retail price is
$335.

CB Radio
Circle No. 155 on Reader Inquiry Card

The Key Com 1000 is a 40 channel mi-
croprocessor marine CB transceiver re-
cently announced by SBE. Features,
according to the manufacturer, are a red
channel 9 key which allows quick access
to the Coast Guard in case of emer-
gency and a receiver section which al-
lows the scanning of any ten user-
selected channels for the reception of

fishing reports, weather information, and
other marine CB radio traffic. A priority
override key allows the mariner to listen
to one channel as welt as guard another
channel on an override basis. The Key
Com 1000 operates on positive or nega-
tive ground. gTD



SOMETHING YOU
ALWAYS WANTED
BUT WERE NEVER

ADLE TO ODTAIN...

ET/D’s Modern Serviceshop
Management Manual

It's a textbook for the inde-
pendent electronics service
technician whois actively en-
gaged inconsumer and indus-
trial service markets.

Prepared by the editors of ELEC-

TRONIC TECHNICIAN/DEALER,
thiscomprehensive manage-
ment guide is must reading for
allservice technicians and
dealers who have to cope with
the day-by-day problems of
running a smatll business.

ET/D "Modern Serviceshop
Management” will focus on
three major categories

® BUSINESS MANAGEMENT -
with chapters on basic ac-
counting procedures, ratio
analysis, planning for profit in
the business environment and
current asset management.

® SERVICING OF ELECTRONICS
EQUIPMENT — with chapters on
troubleshooting transistorized
circuits, modern test equip-
ment, digital electronics, indus-
trial control systems and mod-
ern serviceshop layout.

® NEW BUSINESS HORIZONS —
with chapters on whether to
expand your business, contract
service, business opportunities
in medical electronics and serv-
ice business opportunities in
small industrial settings.

This manualisin the works now.
SO order your copy now by
sending in your order with re-
mittance. No service shop
should be without this manual
from one of the outstanding
book publishing houses in the
country.

ET

ELECTRONIC TECHNICIAN/DEALER
LEADING THE CONSUMER ANO
INOUSTRIAL SERVICE MARKETS

)

- A Harcourt Brace Jovanow:h Publication

CLIP AND MAIL TO

ET/D MAGAZINE
1 East 1st Street
Dultuth, Minnesota 55802

Please send opy(ies) ot ET/Ds
Modern Serviceshop Management at
$12.95* per copy. Enciosed Is a check for
S to cover the cost of the textbook
plus shipping and handling expenses. ET/D
Modern Serviceshop Management will be
shipped immediately following publication

NAME
OMPANY NAME
ADDI SS

cIty STATE .

Mail this order biank along with your pay

ment to

Book Dept. ET/D Magazine

1 East 1st St

Duluth. Minnesota 5802

*Please add $1 50 per order to cover postage and

handling. On mutitiple copy orders add 25¢ for each

additional copy (for example. tw pies would
st $1.75 tor postage andt handling

Publication Date: September 1, 1978-Orders will be

fulfilied within 60 da(s ofthe publlcauon date or within 60

days of the date of order, if received after publication
date

ET/D - October 1978 / 45



PRODUCTS

Computer Cables
Circle No. 156 on Reader Inquiry Card

A new line of shielded-pair electronic
cable utilizing an expanded copolymer
polyolefin insulation called Datalene is
now available from Belden Corporation.
According to the company, the cable is
designed for precision computer and
data communication applications, and
features a low dielectric constant and
dissipation factor for high speed, low-

distortion data handling, good crush re-
sistance and a temperature range of
-40°C to 80°C. Two styles of cable
are available with 150 ohm impedance:
a UL listed 22-ga. stranded pair with
nominal capacitance of 8.8 pf/ft and
nominal DC resistance of 14 ohms/
1000 ft; and a two-pair 22-ga solid
conductor design with a nominal ca-
pacitance of 8.8 pf/ft and a nominal DC
resistance of 16.1 ohms/1000 ft. For
100 ohm impedance applications there
are nine Ul-listed 24-ga stranded ca-
bles with a nominal capacitance of
12.5 pf/ft and nominal DC resistance of
24 ohms/1000 ft. The 22-ga cables are
available in 500- and 1000-foot lengths;
24 ga cables are available in 100-, 500-
and 1000-foot lengths.

AC/DC Scope
Circle No. 157 on Reader Inquiry Card

Industrial Transistor Tester

® Now with Hi/LO Drive

® Works In-circull when olhars wont

@ 1dentfies sl three trensisior leads

@ Random leed connechon
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mdicates GOOD transhtor
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'Ge 'dentiticetion
s SCR 3 FET'Ss, and

e ms meems

Digital Capacitance Meter

citence trom

® 10ranges tor accurecy snd
resoluton

® 44t easy1oaesd LED displey

@ Overtange indication

Portable Transistor Tester
£081G.0/ND-GD m-cireust i amsintor trang

Faut and harougn GOOD/BAD oul-of.

Touts FETs and SCR's mcircud o owl

Connect any 1ast chp to L

01gi18t s1sbebly—no adjurtments: nathing 18 go out of -
canbranion

B incluges warying cess ond leady

@ Generstes sine. squere and tnadgle
w .

outputs
PRSEFINRUTTY
@ Push button range end lunction selection

o
@ VCO eaternel input 1or smeap-treauency

WMODEL

s 510
4 \fﬁ‘\

s of 1831 g trom wiogie nom-destructively
1dentity unknown devices

@ Complele with FP 8 probe

New Low Distortion
Function Generator

[ row natrumenis in one
o

emplitude end tized TTL sauere
runges ® 1000 11uning range
® Low distortion hrgh-eccuracy

® internai inear and 1og sweeps
® Tane-burst outpul s eptesnsta
esternslly programmabh

Semiconductor Curve Tracer

Displey characteriaiic curves for
o

® Measure braskdown vollage

MODEL

3020

New Sweep/Function Generator

The DeForest Electronics Model 6010
oscilloscopeis a 10 MHz, single channel
unit featuring all-pushbutton design and
battery or AC line operation. Sensitivity
of the unit is rated at 10 mV/div., with
maximum input of 200 VDC and 500
VAC. Sweep rateis 0.1 microseconds to
5 milliseconds with accuracy of +3%.
Dimensions of the unit are 10.2 x 8.5
x 3.5 in., weighing 8.5 Ibs.

Flameproof Resistors
Circle No. 158 on Reader Inquiry Card

savama  SVIUAMA

1

A line of flameproof resistors for re-
placement use in entertainment prod-
ucts, industrial MRO equipment, com-
munications gear and fuse resistor ap-
plications has been introduced by Gen-
eral Telephone & Electronics. Packaged

530

Lab-Quality Semiconductor Tester...
8 Measure 17 of le ar transistory
up 10 1500 MM
® Mongestmuctivg testiog of tansie
vonages

o cutiet ciewn
are nol required

@ Automanc Kentiticetion of PNPINPN
fypes and N. or P-chennel FET's

1650'” "’
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Oulpul Lab . ::;;r::‘ a1 1hree separale power
Power Supply ® 3VDC. 5A tred output

. v-o teparate 010 25VDC oulputs ot

- ur utomatic. curtent-wmite

ariebie OC

of each output

New 50MHz
Digital Probe

® Mt tamiy, compatible wh TTL.
OTL RTL MTL,CMOS MOS ang
it

® Displays DC to SOMNy
Puite prasence and logk

madeto ireese’ puise
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Before you buy,
check our prices...

[} N Y )13![, call (51 6) 752-0050
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R ONE STOP DISCOUNT CENTER e
Call TOLL FREE Master Charge Bank Americard, Visa, C.0.0.'s accepted.

(800) 645 951 8 FREESm for new 1978 cataloy of over 3.000 items 164 pages of

test equipment CB. Iools fubes components and electronic supphies
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in color-coded blister packs, the line
consists of Va-, V2-, 1- and 2-watt de-
vices. The 1- and 2-watt series are of-
fered in small body sizes. In addition
to flameproof resistors, the new line can
replace carbon composition, carbon
film, metal film, wirewound and fuse
resistors with tolerances of 2, 5, 10 or
20%. In operation, the resistors open
the circuit like a fuse and are capable
of overloads from 10 to 100 times rated
power without shorting or showing any
trace of flame.

IC Jumper Cables
Circle No. 159 on Reader Inquiry Card

A new IC jumper cable designed for use
with 14/16 pin dual in-line test clips has
been introduced by I/TT Pomona Elec-
tronics. The Model 4185is 24 "' long and
has two eight-pin IC sockets at one end

(
N

with berryllium copper contacts and gold
plated finish. The cable is PVC insu-
lated, 26 AWG, 16 conductor flat ribbon
cable. There is no connection on the
second end, the wires being individually
stripped and tinned. Cost of the jumper
cable is $11.85.

Logic Probes
Circle No. 160 on Reader Inquiry Card

The Heath Company has just released
the IT-7410/ST-7410 logic probes which
are designed for in circuit testing of TTL
and CMOS integrated circuits. Features
include switch selection of TTL or CMOS
threshold levels and a memory to turn on
an LED when threshold level is crossed.
The manufacturer states that the probes
provide true logic level detection at high
frequencies (not AC-coupled) and that
they will detect pulses as short as 10 ns.
Upper frequency limits are 100 MHz
(TTL or CMOS @ 5 vdc squarewave)
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and 80 MHz (CMOS @ 15 vdc
squarewave). Power for the probe is
drawn from the circuit under test via two
spring loaded, insulated clips. A ground
lead is provided for high frequency op-
eration. Overload protection is 50 VDC
continuous and 175 VDC for 5 seconds.
The IT-7410 is a kit at $39.95 and the
ST-7410 is assembled at $64.95.

Industrial Soldering Irons
Circle No. 161 on Reader Inquiry Card

Both the Weller W and WP industrial
soldering iron series feature multi-
purpose operational use with a selection
of interchangeable tips. The W60 and
W100 controlled output irons offer an
assortment of screwdriver-style tips with
automatic temperatures of 600-
degrees, 700-degrees and 800-
degrees. Five sizes of screwdriver
styles, plus narrow screwdriver, coni-
cal and single flat tips are available
for the WP25 and WP40 irons. Both
series are available in two- and three-
wire cord models.

Breadboard/Power Supply
Combo
Circle No. 162 on Reader Inquiry Card

The Continental Specialties Corpora-
tion Model DM-1 Design Mate provides
a power supply, breadboarding area and
meter in one convenient package priced
at $69.95. The meter measures 0-15
VDC with 5% accuracy and is indepen-
dent of the power supply, with leads
brought out to a pair of five-way binding
posts. The power supply is adjustable
from 5-15 VDC output at up to 600 mil-
liamps, with better than 1% load and line
regulation and less than 20 mV ripple

and noise at full load. The solderless
breadboarding area provides enough
space to breadboard a circuit with six
DIP ICs and associated components.
The three-pound DM-1 package re-
quires 12 watts or less at 117 VAC 60
Hz. A 220 VAC 50/60 Hz version is
available at $77.

FM Stereo Signal Generator
Circle No. 163 on Reader Inquiry Card

Radiometer Electronics has introduced
a new Stereo FM Carrier Unit. Desig-
nated the RE 110, it is a compact RF
signal source specifically designed to
handle high quality stereo modulation
from Radiometer Electronics’ SMG 40
Stereo Generator. Outstanding features
of the new carrier unit include the ability
to maintain more than 60 db L - R chan-
nel separation and less than 0.08% dis-
tortion. Operational features include
push button choice of three presettable
frequencies in the 88 to 108 MHz band,
together with a unique dual carrier fre-
guency mode, a sweep frequency mode
with center frequency marking, and very
low RF leakage. Provision is made for
remote control of front panel functions.
These include choice of output fre-
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quency, selection of dual carrier opera-
tion and CW, sweep or stereo modula-
tion. Primary application areas include
development, testing, quality control
and servicing of high quality stereo
equipment.

Preassembled Antenna
Circle No. 164 on Reader inquiry Card

The Monitenna from Channel Master is
a fully preassembled quad-band scan-
ner antenna with separate receiving
elements for 30-50 MHz low band, 150-
170 MHz high band (including marine),

450-470 MHz UHF and 450-512 MHz
UHF-T band. Monitenna is made of
aircraft-type aluminum, is weather pro-
tected with gold EPC coating and comes
with 50-feet of RG-59/U coaxial cable
and a preassembled Motorola plug that
fits most scanners. The antenna also is
available in a kit which includes a tri-
mast mount, two standouts and all
necessary mounting hardware. Price for
the antenna alone is $23.95; for the
Monitenna kit, $29.95.

High Accuracy Counter/Timer
Circle No. 165 on Reader Inquiry Card

A specially designed high stability oscil-
lator for the PM6620 series of Philips
timer/counters has increased the stabil-
ity to better than 5 x 10710 per 24 hours
and 5 x 109 for a temperature range of

0 to 50 degrees C. The PM6620 series
offers 5 time base oscillator options and
permits upgrading should requirements
change. Features are trigger hold-off
and independent trigger selection for
channels A and B of AC/DC coupling,
slope, and attenuation. A bright, high
contrast planar plasma display allows
optimum readability even at extreme

angles according to Philips. The
PM6620 series offers frequency ranges
of 80, 520 and 1000 MHz and options
including battery operation, BCD output,
IEEE interface, rack mount, carrying
case and IF display offset.

Capacitor Kit
Circle No. 166 on Reader Inquiry Card

L
Elcapak, an electrolytic capacitor kit
containing more than 150 radial (PCB)
mount capacitors, has been introduced
by ORA Electronics. The capacitors are
packed in a compartmentalized box for
both bench and field work. Price of the
Elcapak is $24.95.

Moisture Repelient
Circle No. 167 on Reader Inquiry Card

Chemtronics has introduced a newly-
formulated industrial moisture displac-
ing spray labeled DPL. Wet sockets,
plugs, components and wiring need only
be sprayed to eliminate moisture in-
duced short circuits. Treated equipment
will retain a coating which protect it
against rust and corrosion for six months
to a year outdoors, and over a year in-
doors. New equipment for use in wet
areas can be given alight coating of DPL

I'VE GOT A SECRET.

DID YOU KNOW THAT WE ARE “THE”
MODULE REBUILDERS?

M.E.S. WILL GIVE YOU A
HIGHER GUARANTEED PROFIT
RETURN. PLUS, WE'LL THROW
IN THAT WORKMANSHIP WE'RE

BECOMING FAMOUS FOR!

WE...Specialize in all
MAGNAVOX & G.E. MODULES.

o SERVICE ALL MAGNAVOX REMOTE
CONTROLS, INCLUDING THE STAR
® FINAL CHECK ALL MODULES ON AN
OPERATING CHASSIS
o USE ONLY FACTORY SPECS PARTS
FOR REPAIRS
e HAVE BEEN IN TV SERVICING FOR 20
YEARS
e ARE FACTORY TRAINED, CET's &
STATE LICENSED
e GIVE YOU A 1 YEAR LIMITED
GUARANTEE

SEND YOUR MODULES NOW..!
48 HOURS IN SHOP SERVICE

RELY ON THE
MODULE
REBUILDER

/| MODULAR
/"*’"ﬁﬁ -ELECTRONICS
SERVICES, LTD
4024 W. 10th St
Indianapolis, IN 46222
(317) 243-8347

Circle No. 119 on Reader Inquiry Card
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for an
experience
in electronics,

| cameras

| Improve your income by acquiring
additional skills as a camera repair
technician. Increasing use of elec-
tronics in cameras is creating still

more opportunities for camera
repair specialists. Talse advantage.

Performance Training

National Camera developed the
first comprehensive technical train-
ing for camera repair technicians in
the '50's. More practicing techni-
cians have received training from us
than from any other single source.
Now this better-than-ever profes-
sional program is as close to you as
your mailbox. Learn athome!

Complete Package

You get texts, tools, practice
equipment — a complete program
Including the latest additions in
photographic electronics — not
available anywhere else

Free catalog

Find out about great training pro-
grams in camera repair technology.
You can learn at home, keeping
your present job, or at our one-year
resident school in Colorful Colorado.
For free information, use the card in
this publication or write us today.

N\
A4

Technical Training Division, Dept. ECA
2000 West Union Ave.,
Englewood, Colorado 80110

National Camera

Accredited member: NHSC, NATTS

Circle No. 120 on Reader Inquiry Card
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as a preventive measure. Chemtronics
states that DPL has been thoroughly
tested for salt, fog and humidity resis-
tance and is excellent for use in water
craft, both in electronic equipment and
around the engines.

Wire Markers
Circle No. 168 on Reader Inquiry Card

The line of PANDUIT INSTA-CODE wire
markers has been expanded to include
additional solid number dispenser
cards, new NEMA color markers, and
new half-length, write-on self-laminating
markers. Solid number dispenser cards
are now available with legends from 0
through 250. Dispenser cards are also

-
~..

now available in 16 solid NEMA colors
withoutlegends. Another recent addition
to the wire marker line is a selection of
half-length (3/4'' long) write-on, self-
laminating wire markers. These markers
provide for writing or stamping legends
on white area with a clear laminate por-
tion protecting the legends. The new
markers are part of a complete line of
wire markers in cards and books plus
voltage markers and safety signs.

Thumbwheel Switches
Circle No. 169 on Reader Inquiry Card

Metal-Mite 2, a new series of
thumbwheel switches offering flexible
output code selection, up to 20 switching
stations and 2-pole switching modules,

has been introduced by Switchcraft.
The company recommends the
switches for retrofitting machine con-
trols, data processing, and manufactur-
ing process controls, and other equip-
ment which require programmable and
changeable digital inputs. More than 40
decimal and binary codes are available,
including BCD, BCO and hexidecimal.
Switch modules are available with 8-,
pbbii
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10-, 12- and 16-positions, and complete
switch assemblies may be ordered with
factory-installed bezels or escutcheons,
which can be supplied in a variety of
colors.

Wow and Flutter Meter
Circle No. 170 on Reader Inquiry Card

The Model 65-390 wow and flutter meter
from Electronics by Fidelipac checks
periodic or cyclical variations in speed
rates of cartridge, reel-to-reel or cas-
sette tape recorders, video tape rec-
orders, turntables and film projectors. A
single meter readout indicates deviation
from true speed within 5%, and the unit
also features an internal 3,150 Hz refer-
ence oscillator, self-contained switcha-
ble weighting filter and a standard phono
output jack for oscilloscope connection.

Digital Capacitance Meter
Circle No. 171 on Reader Inquiry Card

A digital capacitance meter featuring
one-step push button autoranging and
wide dynamic measurement range has
been introduced by /ET Labs at a
suggested resale price of $299. The
CM-500 provides the user with a digital
electronic output of the capacitance



value and range through a 26-pin con-
nector. This output can be interfaced
with a microprocessor, printer, recorder
or any other device. The unit measures
from 1 pF to 200,000 uF with basic accu-
racy of 0.1%=+1 LSD. The CM-500 uses

a2 "', 3'% digit LED display and opera-
tores on standard D-cells to provide ap-
proximately 30,000 measurements,
enough for a year of use. It is supplied
with batteries, component clip, test
leads and instruction manual.

Dual-trace Miniscope
Circle No. 172 on Reader Inquiry Card

A 15 MHz, dual trace oscilloscope oper-
able on battery or line power and weigh-
ing just 3 Ibs, is now available from
Non-Linear Systems. The unit includes
separate, chopped or alternate dual
trace sweep modes, as well as internal
and external sync modes. Time base

controls provide 21 settings with a range
from 0.1 microseconds per division to
0.5 seconds per division. Twelve vertical
gain settings for each channel provide a
range from 0.01 to 50 volts per division
for each channel. The compact scope
measures 29 '’ x 6.4 ' x 8 " and
includes two input cables, battery
charger and rechargeable batteries. Op-
tions include a leather carrying case with
neck strap and belt hook and a 10-1, 10
megohm probe. Cost of the unitis $395.

Digital Multimeter
Circle No. 173 on Reader Inquiry Card

The MM200, a 32 digit muitimeter with
five functions and 1 mv resolution, is

now available from DeForest Elec-
tronics. The unit measures AC and DC
voltage, AC and DC current, and resis-
tance with four range multipliers (1, 10,
100 and 1000) and automatic decimal
placement. The unitis powered by either
batteries or with the combination AC-DC
converter/battery recharger. It mea-
sures 3.4 inches by 10.6 inches by 12
inches.

Ultra-High Capacity Ni-Cads
Circle No. 174 on Reader Inquiry Card

A family of ultra-high capacity nickle
cadmium cells has been announced by
Panasonic. Availablein Sub-C, C, and D
sizes, these cells offer 20 to 30% more
ampere hour capacity than conventional

cells of the same size according to
Panasonic. For example, the D size of-
fers 5-plus ampere hours versus 4 for
the conventional cell. This has been
made possible by applying the latest ad-
vances in electrode technology, accord-
ing to the manufacturer. The new cells
are available as individual cells and also
as batteries of required voltages.

Digital Panel Meter
Circle No. 175 on Reader inquiry Card

The Model PM-351 digital panel meter,
featuring liquid crystal readouts for clear
viewing in bright sunlight and 2 ma
power consumption, has been intro-
duced by Non-Linear Systems. The unit
includes full scale ranges of .1999,
1.999, 19.99, 199.9 and 1000 vDC. Au-

The only thing you need to know about
Quartz Crystals is...1-405-224-6780

When you call that
number, you reach
an expert who is
backed by the
world’s largest stock
of crystals and who |
cangive you info-
advice-and service
second to none.

Sentry gives you:

o Best Delivery plus Emergency Service with
Guaranteed Delivery

e Highest Quality with gold MIL-C-3098 Process

e Ask for Sentry Technology Manual

5 Manufacturing Company
l I C

“rvstal Park

[
SENTRY —
S

Chickasha, Oklahoma 73018

Toll Free Order Line 1-800-654-8850
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tomatic polarity is standard, and unit op-
erates on 5 vDC. The unit measures
15/16 inches high x 2 7/16 inches wide x
3 7/16 inches deep. Single quantity cost
is $66.

Rechargeable Battery Display
Circle No. 176 on Reader Inquiry Card

Dynamic Instrument is making available
at no cost a point of sale display for its
rechargeable batteries as part of a
dealer package deal. The rack can be
used as a counter display or as a peg-
board hung wall rack, either pilfer-proof
or self-service. The red, black and white
display measures only 26 inches high by
16 inches wide by 11 inches deep and
can hold merchandise worth over $600
at retail. It is available with either of two
starting inventories, Deal 2 B having
twice the inventory of Deal 1 B. The bat-
teries carry a 5 year warranty. eTp

RCA
continued from page 18

The luminance module contains one
IC that performs all luminance signal
processing. One of six transistors on this
module serves as the 22 volt regulated

AC TUNER SUB
COMBO $24.95

This is a wired and tested combination VHF/
UHF tuner sub unit that has its own AC power
supply and works equally well on color or
b/w...tube or transistor sets...The VHF tunes
channeis 2 thru 13...The UHF is a detent (the
kind that clicks for each channel) and tunes 14
thru 83.

1t would be very easy to putin a letter tile box
from the dime store or any other case. it comes
with instructions and is transtormer powered for
isolation safety...The knobs can be scrounged
from an old TV.

Really feHows...This unit is not a toy...It
works and works well. .1t will make you
money...If you are not completely satisfied, re-
tum within 10 days tor full refund.

The supply is limited and when these are
gone...there will be no more, so order today.
Simply say “‘Send me the tuner sub com-
bo™...All orders will be shipped the same day
received

Send $24.95 plus $1.00 shipping or we
will ship COD.

MASTER CHARGE & VISA ACCEPTED
CALL TOLL FREE 1-800-433-7124

TEXAS TUNER SERVICE

4210 N.E. 28th St., Fort Worth, TX 76117
Phone: (817) 834-8201

Circle No. 129 on Reader Inquiry Card
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source. This source, in turn, feeds the
tuner and two other modules, the
horizontal and IF/AFT modules. So
trouble here is going to show upin these
other areas.

cTC87

The small screen (13-inch) CTC87 color
model features the “U” type
construction with four printed circuit
boards and one module. The module
contains, IF, AFT, AGC and sound
detector circuits.

According to RCA, most of the
circuitry found inside this chassis is
similar to that used in CTC85/89 and 90
series chassis. However, one innovation
is contained in this new model, the
introduction of a new integrated high
voltage transformer. This transformer,
RCA reports, has high voltage
rectification incorporated as an integral
part of the high voltage transformer.

Additionally, the high voltage
(25.35Kv, +1.35Kv}) is not adjustable on
this chassis and should be measured at
minimum beam current. eTD

PRICING

continued from page 29

both for you and your customer. Any
attempt to flat rate or average out all
service calls or all shop jobs is at best
highly inaccurate. You risk either not
getting enough return or antagonizing
your customer because of over pricing.
There is no way you can be fair with this
system.

Time and charges

This method is fair, provided you don't
run into a “tough dog.” In that case,
either you or your customer is going to
take abeating. A further disadvantage is
that you can't give very good estimates.
Estimates that are accurate to within
10% or 20% are required in several
states, and are certainly good policy in
all the others.

Average rate per job type

This is the best way. It is the most
accurate, produces the highest revenue
for you and assures your customers that
they are being reasonably treated.

You can establish your service times
for type of job in your shop by keeping
accurate records for a year or two, or you
can save yourself a lot of time and avail
yourself of one of the two pricing
systems available.

The first of these, the Sperry-Tech
System, is highly accurate and covers
virtually every job you will ever
undertake. The pricing guide with

instructions is about $15, and is

available from Sperry-Tech. To use the
system, you keep track (count) of every
solder joint, every nut removed, and
every part replaced. The instruction
book gives you average times, or
“minutes” for every one of these
operations and times for troubleshooting
every portion of the set. When the job is
finished, you add up all the minhutes
shown in the tables, and you have an
“average” time from a long history of
similar jobs. Simply translate this to
dollars by using the handy tables
provided. For those who have trouble
understanding the system, Sperry-Tech
occasionally has 4-hour seminars
around the country to explain the
method.

The other and newer system is the
Tech Spray Pricing Guide. This system
has the advantage of being simple to
understand and use and costs about $5.
The cost is small enough that you can
supply all your men forjust a few dollars.

With this system, you merely look up
the listed job and it gives you the total
average minutes for that job. You then
look up the number of minutes on the
hourly rate chart, and you have the
charges. While this system covers only
about 95% of the service jobs (some
MATV and specialized jobs are not
listed), it does cover virtually all the jobs
the average service shop will encounter.
The Tech-Spray Pricing Guide is
available from most distributors.

Whichever system you use, you will
find that you have saved time and worry.
Not only can you satisfy your customer
that their set is being charged against
national averages for that particular job;
but, just as important, you can now
control the prices your servicemen
charge and be certain that there is no
variation from job to job within your own
shop. Sometimes servicemen being
paid an hourly wage and having no
direct knowledge of the cost of
operation, will shave a bit off the charges
because “they seemed too high.” This
may make the customer feel good, butit
won't pay your note at the bank. Strict
adherence to a pricing guide will prevent
this.

Invoicing

The first step in pricing is in the
presentation of the prices. This has to be
done twice; first when the estimate is
given, and second, when the final bill is
delivered.

In both cases, the only sensible way to
dothisis with the invoice. Estimates, just
like the final bill, must be written and not
just verbally presented to the customer.
Not only are verbal estimates illegal in
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CLASSIFIED

—— —— == NO-RISK ORDER COUPON — — —

RATES: 40 cents per word (minimum charge, $10).
Bold face words or words in all capital letters
charged at 50 cents per word. Boxed or display ads
charged at $46 per column inch (one inch mini-
mum). For ads using blind box number, add $5 to
total cost of ad. Send ad copy with payment to:
Dawn Anderson, ELECTRONIC TECHNICIAN/
DEALER, 1 East First Street, Duluth, MN. 55802,

BOX NUMBER REPLIES: Mail box number replies
to: ELECTRONIC TECHNICIAN/DEALER, Clas-
sified Ad Department, One East First Street, Duluth,
MN 55802. Please inciude box number in address.

FOR SALE

THERE'S NO NEED TO BUY ORIGINAL
JAPANESE TRANSISTORS WHEN OUR
REPLACEMENTS WILL DO THE JOB of
many original types. Phyltron’s LX123A re-
places over 50 Japanese types in our
catalog. Don't tie yourself up with excessive
inventory, buy Phyltron Electronics replace-
ment transistors and save.

Write for free catalog. One year uncondi-
tional guarantee. Phyltron Electronics, 487
Springfield Ave., Summit, NJ 07901. TF

TUBES—Receiving, Industrial and Semi-
conductors, factory boxed. Free price list.
Low, low prices. TRANSLETERONIC INC.
1365-39th Street, Brooklyn, N.Y. 11218E
800-221-5802, 212-633-2800. 4179

AMAZING OFFER
RADIO/TV SERVICE DATA

Your best, complete source for all
needed pre-1970 Radio and TV dia-
grams and helpful servicing data.
Old prices; amazing values. Sets
sold to 40% discount. Cover all im-
portant makes and models. Use this
ad as your no risk order form.

TELEVISION SERVICE MANUALS

Supreme TV manuals are still best for
faster, easier TV repairs. Accurate factory
data at bargain prices. Complete circuits,
all needed alignment facts, printed circuit
views, waveforms, voltages, and double~pafe
schematics. Issued in large annual manuals.
Sold in sets to 40% off, or at $4 per vol-
ume. Send entire ad as your order form.

O Between 1965 and 1970, in 6 large vols,,

B-W & color, value $24, only $16.80
[ Between 1957 and 1964, in 8 handy vol-

umes, regular price $24, now only $15.80
0 3 early of 1950's TV manuals, $9.95

RADIO DIAGRAM MANUALS

These low-priced radio manuals simplify
all repairs. Cover everything you may need
from recent radios to antiques; all makes
radios, stereos, transistor portables, FM-
AM, and auto sets. Large schematics, all
needed alignment facts, printed boards, volt-
age data, dial stringing. Volumes are big,
8% x 11", most have 192 pages. Only $4 each.
01960 through 1969, in 8 volumes, cover

all makes, $32 value discounted to $19.20
O Between 1951 and 1959, in 7 large vols,,

data you need, regular $28, only $19.60
01950, D 1948, 0 1842, O 1941, each $4
0 1926-1938 Antique Radio data, only $7
O Early Auto Radio Repair Manual, $2.50

SUPREME PUBLICATIONS

P.O. Box 46, Highland Park, IL 60035

Rush TV and Radio manuals checked in
no-risk order form above. I am enclosing
full price plus $1 for postage and handling.
Satisfaction guaranteed or money back.

Name:

Address:

e e —— e —————,——————————

City Zip:
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LINEAR AMPLIFIER, 2-30 MHz, 150 watt
solid state. FREQUENCY COUNTER, 300
MHz, 7 digit portable/mobile. OMNIPOLAR-
IZED BASE ANTENNAS. Modulation boost-
ing VOX-COMPRESSOR. Construction
plans $3.00 each $10.00/all. Others! Catalog
with order. PANAXIS Productions, Box
130-ET10, Paradise, CA 95969. TF

Test equipment—buy, sell, trade. Write for list
and details. Lee Marpet, 2106 E. 65th Street,
Brooklyn, NY 11234. Evenings (212) 531-
7296. 10/78

ELECTRONIC BARGAINS, CLOSEQUTS,
SURPLUS! Parts, equipment, stereo, indus-
trial, educational. Amazing values! Fascinat-
ing items unavailable in stores or catalogs
anywhere. Unusual FREE catalog. ETCO-
013, Box 762, Plattsburgh, NY 12901.  TF

TUNER SUB, $19.95, wired, tested, com-
plete with batteries and ready to use on tube
or transistor sets. Tunes all VHF channels.
This unit is without knobs or cabinet but very
compact with no wires or controls dangling.
Easy to use, simply connect set's coax to sub
and view picture (instructions provided). Only
$19.95 and we pay shipping or will ship
C.0.D.($1.85C.0.D. charge). Phone toll free
1-800-433-7124. MASTER CHARGE and
VISA accepted. This is not a gimmick. If not
COMPLETELY satistied, return within 10
days for full refund. TEXAS TUNER SUP-
PLY, 4210 N.E. 28th Street, Fort Worth,
Texas, 76117. TF

FOR SALE: COLOR PICTURE TUBE RE-
BUILDING EQUIPMENT SEMI-
AUTOMATIC ELECTRONICALLY CON-
TROLLED PROCESS. Call or write Atoll
Television, 6425 Irving Park, Chicago, IL
60634 Phone 312-545-6667. 11/78

PICTURE TUBE MACHINE
We buy and sell NEW AND USED CRT re-
building machinery. COMPLETE TRAINING.
Buy with CONFIDENCE from the ORIGINAL
MFGR. For complete details, send name, ad-
dress and zip code to:

LAKESIDE INDUSTRIES
3520 W. Fullerton Ave., Chicago. IL 60647

Phone: 312-342-3399

TRANSISTOR REPLACEMENT. PHYL-
TRON ELECTRONICS LX REPLACEMENT
LINE REPLACES THE MOST POPULAR
REPLACEMENT TYPES AT OR BELOW
DISTRIBUTOR COST. One year uncondi-
tional guarantee. Buy direct and save. Write
for free catalog. Phyltron Electronics, 487
Springfield Ave., Summit, N.J. 07901.  TF

Early SAMS PHOTOFACTS, $4.00, cheaper
in quantities. Special, 1-350, complete in 35
binders, $495. Also selling RIDER'S manu-
als. BEITMAN, Box 46, Highland Park, IL
60035. 10/78

Wholesale. Auto Stereos, Adaptors, Blank
tapes. Write to Pacific Products, 3969 Pacific
Coast Hwy., Torrance, Ca 90505. 11778
TV AND RADIO TUBES .36¢ EA! Send for
free color parts catalog. Your order free if
not shipped in 24 hours. Cornell Electron-
ics 4215-17 University San Diego Califor-
nia 92105. TF

REPAIR TV TUNERS-High earnings, Com-
plete Course Details, 12 Repair Tricks, Many
Plans, Two lessons, all for $2. Refundable.
Frank Bocek, Box 3236, Ent., Redding, CA
96001. TF

REPLACEMENT COLOR YOKES-DEAL-
ERS ONLY. Zenith 95-2501-2532-2638-
2667-589633 etc. $16.95. Magnavox
361380-1 $18.95 etc. Sylvania, G.E. etc.
$14.95 to $19.95. Request for price list on
your letterhead. David Sims Enterprises, Inc.,
665 Jerricho Turnpike, Huntington Station,
N.Y. 11746 TF

FOR SALE: TUNER CLEANING PADS.
Stick-on backing, foam, not lubricated. Trial
Package 5/$1.25 Postpaid. TUNCO, P.O.
BOX 4381, SCOTTSBURG, IN 47170 1078

MATV—CATV INSTALLERS
Get lowest prices on antenna accessories,
tastest service from ANTSCO CORPORA-
TION. Call collect, ask for catalog & prices. All
orders shipped same day. Sierra Madre, CA
91024. 213-355-2510. 2/79

Used picture tube rebuilding equipment,
complete two station color or B/W now in
operation.

R. E. W. ELECTRONICS

RT. 2 HAM ROAD

BARRINGTON, NH (603) 742-0717

Save hundreds: dependable, quality Head-
Ends, V/V, U/V Converters, Camera Mod-
ulators. Factory prices. Send $5.00 (or busi-
ness card). “Information,” Box 809, Boynton
Beach, FL 33435.

BUSINESS OPPORTUNITIES

BROADCAST STATION. Start your own, any
type! Unique Cable FM station requires no
investment/experience. Receive free tapes,
records. Learn how. Free details. “Broadcast-
ing,” Box 130-ET10, Paradise, CA 95969.

TF

MECHANICALLY INCLINED INDIVIDU-
ALS—BUILD ELECTRONIC DEVICES IN
YOUR HOME. GET STARTED IN YOUR
SPARE TIME. $300 TO $600/WK POSSI-
BLE. EXPERIENCE NOT NECESSARY.
WRITE FOR FREE LITERATURE. ELEC-
TRONIC DEVELOPMENT LAB., BOX 1535
(B), PINELLAS PARK, FLA., 33565.  TF

Television, stereo dealers—Increase gross
income $50,000 without increasing over-
head. No additional investment or personnel
required. Free details. Carank EJ, Box 7696,
Naples, FL 33941 10/78

FOR SALE: Boston's most reputable service
shop. 4 complete benches—servicing stereo
and TV. Gross $80,000. Asking $20,000.
Test equipment and stock alone worth this.
Call (617) 566-8358 days. 1078

MOVING?
Be sure to let us know your new ad-
dress. Please enclose a complete ad-
dress label from one of our recent is-
sues.




Send All Blind Box Number
Replies to:

ELECTRONIC
TECHNICIAN/DEALER

One East First St.

Duluth, MN 55802

Zenith TV dealership and TV repair store
serving Southwestern Oklahoma. Great op-
portunity for retired, semi-retired military.
Close to Fort Sill, Oklahoma. Asking price
$40,000 plus inventory includes 1800 square
foot building and land. Send inquiries to DIA-
MONDHEAD REALTY, 1815 Cache Road,
Lawton, Oklahoma 73501. 11778

“Rent Lease TV's anyone can!” Easy to
start and operate. Even from your home.
Send $2.00 for basic information. Perry’s TV,
P.O. Box 1407, Santa Maria, CA 93454.12/78

T.V. Sales and Service business for sale, well
established RCA, Zenith, Sharp dealership.
Good location in Capitol Height District of
Denver, Colorado. 1977 gross $65,000.
Priced at $28,000. Denver Metro T.V., 2625
East 12th Avenue, Denver, CO. 80206.11/78

MOVING TO FLORIDA? TV SERVICE AND
RENTAL BUSINESS FOR SALE ON
FLORIDA'S WEST COAST. DOING $40,000
- $50,000 PER YEAR. ALL REASONABLE
OFFERS CONSIDERED, ALSO BUILDING
AVAILABLE. CONTACT: MR. SOTHERN,
1-813-535-2026 AFTER 7 PM OR WRITE:
1834 SUNRISE BLVD., CLEARWATER,
FLORIDA 33520 fTiF

HELP WANTED

AR Semiconductors
'ﬁ( Exact ECG Replacements ﬁ'

SUGG. SUGG. SUGG.
ECG DEALER RESALE] ECG DEALER RESALE| ECG DEALER RESALE
NO. COST PRICE | NO. COST _PRICE NO. COST PRICE
100 $ .98 $1.60 161 $ .98 1.60 225 3.95 5.67
101 1.08 1.76 | 162 5.10 8.40 226 1.96 292
102 .96 1.58 163 8.10 10.75 228 1.10 1.31
102A 1.0 1.68 164 5.10 8.40 229 .96 1.53
103 i 1.84 165 9.25 1350 230 343 51
103A 1.20 1.90 166 1.0t 1.68 23 4.00 5.85
104 97 1.60 167 1.25 2.05 232 .64 .98
104MP 1.94 320 168 1.40 2.25 233 .68 1.02
105 276 4.22 169 1.98 3.05 234 .65 1.00
106 .60 95 170 3.05 4.95 235 4.25 6.30
107 .81 1.35 17 1.30 2.15 236 7.57 10.40
108 .96 1.53 172 .56 .90 237 5.62 8.10
109 .26 .33 1738P 4.76 6.54 238 11.50 U575
110MP .35 54 1 175 1.52 2.25 239 2.75 3.63
112 69 87 176 2.39 3.94 241 1.55 229
113 30 60 | 177 56 .90 242 1.75 2.52
114 .30 .60 178MP .60 .95 243 2.04 2.69
116 .36 66 179 5.69 8.88 244 2.75 3.63
117 .39 60 § 180 5.35 8.84 245 3.33 4.40
118 1.54 295 181 4.65 7.50 246 4.39 5.80
120 .56 90 { 182 3.05 4.40 247 3.61 4.77
121 1.96 3.18 183 3.30 5.00 248 4.85 6.42
121MP 3.92 6.36 184 1.25 1.99 249 6.34 8.38
122 1.95 3.30 185 1.55 2.29 250 6.42 8.50
123 .66 1.05 186 1.42 229 251 6.34 8.38
123A .89 1.32 187 1.60 2.50 252 6.42 8.50
124 1.40 2.30 188 1.45 2.20 253 1.56 2.06
125 55 .79 189 1.65 250 254 1.83 241
126 1.16 1.85 190 2.05 3.10 261 1.62 1.95
127 4.60 7.50 191 2.30 3.80 262 1.80 2.16
128 1.25 1.75 192 113 1.80 263 1.62 1.95
129 1.35 1.85 193 1.20 1.86 264 244 2.93
130 230 3.80 194 .63 1.05 274 212 2.80
130MP 4.60 7.60 195A 2.67 3.95 280 4.60 6.30
131 1.88 284 196 1.88 2.70 281 6.00 8.20
131MP 3.76 568 197 1.75 2.52 282 an 6.45
132 1.0 1.60 198 1.74 265 283 6.84 9.40
133 1.10 1.80 199 48 .81 284 7:35 10.10
152 1.65 2.20 210 1.25 1.99 285 7.99 10.95
153 1.85 2.50 2n 1.42 229 286 5.95 8.20
154 213 3.30 218 342 5.25 287 63 .86
155 2.24 342 219 3.97 6.49 288 68 .93
156 85 1.30 220 1.57 2.50 289 80 1.10
157 1.30 2,15 221 1.65 2.68 290 92 1.26
158 1.20 1.86 222 1.81 2.90 291 1.82 2.49
159 96 158 223 254 3.78 292 2.06 2.82
160 1.45 2.16 224 5.62 8.10
2 Year Unconditional Warranty ® Same Day Shipping ® No Minimum Order e Prepaid
or C.0.D. Accepted "Orders over $25.00 shipped free, under $25.00, add $1.00 UPS

AR Semiconductors, P.O. Box 976, Union, N.J. 07083

ELECTRONICS/AVIONICS EMPLOYMENT
OPPORTUNITIES. Report on jobs now open.
Details FREE. Aviation Employment Informa-
tion Service, Box 240Y, Northport, New York
11768. 8/79

ORLANDO, FLORIDA, NEAR DISNEY
WORLD; openings for television bench and
outside technicians. Must be experienced,
C.E.T. or equivalent. Live in America’s vaca-
tion paradise! Call (305) 293-7288 or write:
Christian Television and Audio, 6916 Silver
Star Road, Orlando, Florida 32808. 10178

Earnings over $20,000 a year to top outside
Technicians. Qualifications: 15 years experi-
ence, absolute honesty, non-drinker, non-
smoker. Benefits: group hospital plan, paid
vacations, reimbursement for moving, excel-
lent area to raise families, outdoor sports
paradise. Send resume to American Televi-
sion, 1032 South State, Orem, Utah 84057.

Use classified to: Secure
reps...Secure wholesalers,
jobbers or distributors...
Sell used machinery or
equipment...Seek new
employment positions...
For business opportunities
...For franchise offerings...
Real estate for sale...Seek
business connections. etc.

TUNER TECHNICIAN NEEDED to live in Dal-

WANTED

WANTED: PICTURE TUBE REBUILDING
MACHINE, working or not. Call or write: Atoll
Television, 6425 Irving Park, Chicago, IL
60634. Phone 312-545-6667. Hours 1-8

PM. 11/78
las, Texas. $7.00 per hour starting wage. Call
toll free 1-800-433-7124. 11178
! send amessage...

1. Number of insertions: (circle) 1
2. Start with (month)
3. Amount enclosed: $

2 3 6

EAST FIRST STREET, DULUTH, MN. 55802.

MAIL AD COPY TO: DAWN ANDERSON,

... write here.

12

issue (Copy must be in by 1st of month preceding)

PAYMENT MUST ACCOMPANY ORDER. WE'LL BILL RATED FIRMS

NAME COMPANY
STREET
CITy STATE ZIP

ELECTRONIC TECHNICIAN/DEALER, ONE

RATES: 40 cents per word (minimum charge, $10). Bold face words or words in all capitals charged
at 50 cents per word. Boxed or display ads charged at $50 per column inch (one inch minimum). For
ads using blind box number, add $5 to total cost of ad.
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NEW &
DAZZLING!!!

Miniscope

MS-15

With Rechargeable
Batteries & Charger Unit

$318

® 15-megahertz bandwidth.
e External & internal trigger.
e Auto or line sync modes.
® Power usage —<<15W.

e Battery or line operation.
02 9"Hx64"Wx8.0"D.

Non-Linear Systems, Inc.
) Originator of the digital voltmeter
K Box N, Del Mar, California 92014
Telephone (714) 755-1134 TWX 910-322-1132

Circle No. 122 on Reader Inquiry Card

jetrole
The Original...

A First In the industry, with

over thirty years of use by
[! satisfied customers.

Spray Pack Mark Il
gets into places of
close tolerance and
washes out the dirt
leaving a thin film of
lubricant which lasts
indefinitely, with zero
effect upon current
capacity and
resistance.

qUIETROLE
SPRAY-PACK

TV TUNERS, SWITCHES.

Spray Pack Mark I
ROLS, POTS, wsuvsm

has been tested and
proven in the Space
Age and is still the
finest fubri-cleaner
available. It is quick,
safe, effective - a
MUST for every tool
caddy

CAUTION

Available from LEADING jobbers.

Product of

OUI[ TROLE

COMPANY

455 Montgomery Building
Spartanburg. SC 29301
803-582-4837

Circle No. 125 on Reader inquiry Card
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131 Triad/Utrad . .................. 8
104 Triplett Corp. (for info) ..... Cov. 4
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This index Is turnished for the readers’ convenience
However, the publisher can not guarantee its accuracy
due to circumstances beyond our control

It’s better than speed reading. ..

It’s Speed Learning!

Have you ever wished you could read and learn
taster? Do you have too much to read and too
little time?

Speed Learning can teach you to read and
learn faster and better. The average person
becomes 108% more efficient. The ability to
read-comprehend-remember and use twice as
much knowledge and information is very
important to you.

Speed Learning has been approved with high-
est honors and used by schools, colleges,
universities, corporations and branches of the
U.S. Government.

A ’‘teacher on casettes’ and excitingly different
study books will teach you a completely new
way to read and think. You'll learn, step-by-
proven-step, how to increase your reading
skills and speed so that you understand more,
remember more and use more of everything
you read.

Whether you're 17 or 70 you'll find Speed
Learning exciting because it's easy to learn,
logical, practical and the benefits last a life-
time. Within two weeks you'll be truly
impressed with how much you've learned
and how differently you read.

EARN PROFESSIONAL & COLLEGE CREOITS

Speed Learning is approved for credit by the following pro
fessional and educational institutions
® Foundation for Accounting Education
20 CPE Credit Hours
® American Management Association
1.9 Continuing Education Units
® National Socisty of Public Accountants
20 Continuing Education Hours
® College Credit
3 credits from the National College of Business
Details and registration forms included with each program

OFFERED INTERNATIONALLY BY

® {nstitute of Electrical & Electronics Engineers
® American Chemical Society
® National Association of Life Underwriters

10-DAY .
EXAMINATION

HBJ-1-ETD-1078
113 Gaither Drive

Mt Lauret, N.J. 08054

learn

—ORPORATE

[JYES! Ship one Speed Learning program
at $79.95 plus $3.00 for handling and in-
sured delivery
| understand that. if after 10 days FREE
examination | am not delighted in every
way. | may return the materials and all
money will be refunded or credit card
charges cancelled

[JCheck or Money Order Enclosed

[JCharge my Credit Card

oy iy e S i B e o

Bank {JMaster []Diners []JAmerican
Americard  Charge Club Express
Interbank #
Card # Exp
l Name
I Address
City State Zip

I____"f_'_____.:
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Circle
the For more information on products or services mentioned in this issue,
circle the corresponding numbers below, fill in appropriate information and mail today.

Reader o

102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130
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Of those 251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280
4 NAME POSITION
items of
K COMPANY Please descnbe your type of business or industry
interest
STREET
to you.
CiTY
STATE 2P Your signature Date

BUSINESS REPLY MAIL FIRST CLASS

PERMIT NO. 665
DULUTH. MINNESOTA

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

POSTAGE WILL BE PAID BY

READER SERVICE DEPARTMENT

ETD

ELECTRONIC TECHNICIAN/DEALER
POST OFFICE BOX 6016
DULUTH, MINNESOTA 55806

PERSONAL SUBSCRIPTION CARD

For countries outside the U.S., please apply appropriate postage before mailing.

Get a FREE BONUS with your personal subscription
to ELECTRONIC TECHNICIAN/DEALER!

U.S./Canada: 3 Years $19 2 Years $15 ([J 1 Year $9*

Other Countries: 1 Year $20*
0O Payment enclosed (O Bill me (Al foreign orders must be prepaid in U.S. doilars)

YOUR
OWN
PERSONAL
COPY

* BONUS: With a 2 or 3 year subscription, you receive both TEKFAX 113 and the ELECTRONIC
TROUBLESHOOTING GUIDEBOOK tree! If you are subscribing for 1 year, please indicate your
choice ot either: O TEKFAX 113 0 ELECTRONIC TROUBLESHOOTING GUIDEBOOKX

PLEASE CHECK BELOW:

f aze B AR 3 1. In the TV, Radio and other consumer products tields, is your tirm PRIMARILY: (please check one)
EVERY TR, e Independent or Self-Employed Service Technician Industrial Electronic Service
r- S WA e N independent Etectronic Service Organization Wholesaler, Jobber, Distributor
s ol { Retailer with Electronic Service Department Other (Please describe)
MONTH ™~ 2% Electronics, Radio, TV Manutacturer
| ELECTRONIK 2. Title (Please check one)
e ———— Techniclan Service Manager
d = ¢ VO Owner, Manager, Buyer Other (Please describe)
..DONT Pk g B
MISS o | SIGNATURE DATE
3 k NAME TITLE
[ oA e L R
IT mh e SR J H FIRM STREET
ciry STATE 2P

O If you are renewing your subscription, check here and attach your address labet. If you renew your subscription for 2 to 3 years, you are still eligible to
receive your free bonus
Please allow 60 days for order processing. Under the terms of this offer, receipt of payment shall constitute publisher’s obligation to deliver premium merchandise
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One numbering
system of exact

3 and selected
I\ °
semiconductor .

replacements -
for the industry

212-76

(] It's the dosest yet to an all-purpose line
of semiconductor replacements with one numbering system.

(] Covers not only Zenith exact replacement
devices, but also the most popular types in the industry.

[] A great money-maker. too!

_1 Eliminates the need for duplicates. Reduces your inventory.
Reduces your total investment. And many of Zenith’s high-quality devices
are priced lower than those from other sources.

Switch now, it you haven't already, to with th2 latest Zenith U-iversal Semiconductor
Zenith Universal Semiconductors end sae how ~zll cross-referanca guide containing over 130 0CO
your stcp shapes ud. Your bottom ling, ica. cross-referencas #

Your Zenith distributor is standing by to help you Call him nows!

4/

®
The cuaity goes in beforé ‘he nama coes on®

For your own repu®a¥on and in your
cuestomers’ est interest a'ways specify Zenith
eéxactrepfacement parts and accesscries.

22n ti* Radio Corporation / Service, Parts & Accessories Division / 11000 Seymour Avenue / Franklin Park. Jilinais 60131
Cirde Nc¢. 103 or Reader Inquiry Cerd



a New Family of VOMs
The Model 60 Series

MODEL 60

RANGES

8 DC VOLTS
4 DC CURRENT
6 AC YOLTS

5 OHMS

5dB

MODEL 60-NA

16 DC YOLTS, 10 DC CURRENT,
10 AC VOLTS, 6 OHMS,
AND 8 dB RANGES $154

X’TRA™ RUGGED
The new 60 Series has been designed for the OVERLOAD PROTECTED
volye conscious users in industrial production and SAFETY DESIGNED FOR YOU

maintenance, communications, vocational train-
ing and hobbyists, airconditioning, appliance
and automotive service, R & D and application
engineering . . . anyone who wants to be more
productive with the latest in V-O-M technology.
The large, “‘simplified” 4%’ scale is an ‘“‘easy
reader'’. This combined with a single range MODEL 64
selector switch minimizes the possibilities of er-
ror. Detented handle position, only 2 recessed
input jacks and 48’ safety engineered test leads
are just a few of the many other user benefits of
the 60 Series. Compare them with other V-O-Ms
and you'll know why the new Triplett family of
V-O-M’'s eliminate over 90% of the costly re-
pairs from V-O-M misuses. Cultivate a profitable
habit for selecting Triplett designed products.
For more technical data and a demonstration of
the Model 60 Series, see your local Triplett dis-
tributor or a Triplett sales representative. Triplett
Corp., Bluffton, Ohio 45817, (419) 358-5015.

RANGES
8 DC VOLTS
8 AC VOLTS
7 OHMS

m@TRIPLETT
BLUFFTON, OHIO 45817 *3__{’ e
Triplett. The easy readgs. .

..for more details circle 104 :ﬁ Reader Service Carﬁ A
wd 1or FREE demonstration circle 105 on Reader Service Card



