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LET US TAKE CARE OF YOUR TUNER PROBLEMS...

PTS will repair any tuner—no matter how old or new—black & white or color—transistor or tubes
—varactor or electronically tuned—detent UHF. 8 hour service is a must!

.THIS IS THE SERVICE WE OFFER:

1. Fastest Service—8 hour—in and out the same day. Overnight transit to one of our
strategically located plants. ) )

2. Best Quality—Your customers are satisfied and you are not bothered with returning
tuners for rework.

3. PTS uses only ORIGINAL PARTS! No homemade or make-do, inferior merchandise (this
is why we charge for major parts!). You get your tuner back in ORIGINAL EQUIPMENT
condition.

4. PTSis recommended by more TV Manufacturers than any other tuner company.

. PTS is overhauling more tuners than all other tuner services combined.

VHF, UHF $10.95

:Fastahf-s‘*”if’ef 1 YEAR GUARANTEE Ukcomeo  ~ “irss

We offer you finer, faste

charged at cost.
d (Dealer net!)
?1]8 Over 4000 exact tuner replace-
ments available for $14.95 up
e ELECTRON'CS, INC.... {new or rebuilt)
..Number ONE and still trying harder!

(Not a Franchise Company)

Tuner Service

. for more details circle 123 on Reader Service Card



Now, 23v

 black matrix
inan economy line.

From Sylvania, of course.

Replacing a black-matrix tube has usually
meant buying a brand new tube because
rebuilts just didn’t exist. Now, Sylvania has
changed all that.

We've added five black-matrix tube 4
types to our low-cost Color Screen 85
line, and that even includes the popuiar i
23-inch diagonal size.

That means you can offer your
customers two different price ranges.

And increase saies opportunities §
by offering a ow-price replacement.

With Sylvania, you not only have
one of the broadest lines of replacement ™
tubes in the industry.

You also have the latest

Electronic Components Group,
GTE Sylvania, 700 First Ave.
Waltham, Mass. 02154

(5113 SYLWVANIA
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Oscilloscopes for most production, inspection, QC and
lab applications are not used to their full capability.

In fact their full capability in bandwidth may even need
to be limited by an external bandpass filter for easier
trace readability. In one electronics manufacturing
facility a survey of 22 applications discovered 19
applications which were appropriately served by our
least expensive $179.95 oscilloscope with recurrent
sweep and 2MHz bandwidth. A survey of your facility
may reveal similar opportunities for saving. Our triggered
sweep scopes with 10MHz bandwidth and 35
nanosecond rise time answer the needs of more than
80% of all applications. Sensitivity of 10mV/cm offered
by both our single and dual trace triggered sweep
scopes is similarly suitable for over 80% of all
applications.

Why overspecify your oscilloscopes? It's not necessary
if the intent is to be sure you get the repeatability,
reliability, ruggedness and versatility that is
characteristic of every B&K oscilloscope. Move your
ultra-wide bandwidth scopes to other applications
where you need them. You'll find the B&K scopes
easier to use with their simplified, human-engineered
panels and controls.

10 Day Free Trial

With more than 20 years successful experience in
manufacturing fine test equipment at competitive
prices, Dynascan has the confidence in its new B&K
instruments to offer them on a 10 day free trial basis.
Just properly identify yourself, your company and your
application and we'll supply a new oscilloscope that
will prove our claim to quality and value. Write on your
letterhead for complete specifications and Free Trial.

PRODUCTS OF

CONDENSED
SPECIFICATIONS

B&K Model 1470 Dual Trace Triggered Sweep Scope
DC to 10MHz at 10mV/cm. Two separate vertical amplifiers.
35 n sec rise time. Six dual pattern modes including
chopped, alternate, add and Channel 2 inverted. Auto and
triggered sweep 1 usec/cm to 0.1 sec/cm.

5X magnification. $580.00

B&K Model 1460 Triggered Sweep Scope

DC to 10MHz at 10mV/cm. 35 n sec rise time. 0.5 usec/cm to
0.5 sec/cm auto and triggered sweep. 5X

magnification. 5V p-p 1 KHz calibration voltage. $450.00

B&K Model 1431 3” Triggered ‘‘Mini-Scope’

As above, but ¥ the size. $399 00

B&K Model 1403 Portable 3” “‘Mini-Scope”

3” solid state scope only 5%”x7%"”x11%”. DC to 2MHz
bandwidth and 20mV/cm sensitivity. Recurrent

sweep 10Hz to 100kHz. Weighs only 8%z pounds. $1 89.00

1801 W. Belle Plaine Ave. » Chicago, IL 60613 « Phone (312) 327-7270

Complets Line of Analog and Digital Multimeters, Oscilloscopes, Signal Generators,
Semiconductor Testers, Power Supplies, Probes, Tube Testers and Substitution Boxes.

« .. for more details circle 102 on Reader Service Card
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NOW! Protect against
Transient Voltage Damage
to TV, Stereo and

Home Appliances with

LECMOY)
Metal Oxide Varistors.

TV Set manufacturers know that many component failures are
caused by voltage transients: lightning, voltage spikes and power
surges. Now you can do something about it . .economically.

Insert easy to install GE-MOV metal oxide varistors in component
circuits and prevent damage from transient voltage once and for
all. The varistor absorbs the dangerous transient and dissipates it
as heat. The cost is low. The installation fast and easy. It's like
offering your customers an insurance package...and it's an
opportunity to make a profit!

Our GE-MOV program is ready and waiting. For all the facts about
this addition to General Electric’s growing replacement semi-
conductor line, see your authorized distributor.

TUBE PRODUCTS DEPARTMENT
Tuses | GENERAL ELECTRIC COMPANY
o] OWENSBORO, KENTUCKY 42301

GENERAL @3 ELECTRIC
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EDITOR’S MEMO
e e vo———

CONTRIBUTING EDITORS

B Beginning with this issue, two
additional names—Joseph J. Carr,
CET, and Bernard B. Daien, CET—
appear on the masthead of ET/D.

Articles by these two knowl-
edgeable and experienced techni-
cians have been published in re-
cent issues of ET/D and, because
they were so well received by
ET/D readers, we asked Mr. Carr
and Mr. Daien to become con-
tributing editors for ET/D. As
| such, they will author one article
in each issye and will function in
an editorial advisory capacity as
well as serving as additional “eyes
' and ears” in their respective areas
of the country for the Duluth-
based editorial staff.

Joe Carr has 15 years experi-

ence as an electronic technician
and, while attendlng college, was
an active partner in an auto ra-
dIO servicing business. He has
 authored many books and arti-
cles about electronics and elec-
tronic servicing and is a Certified
Electronic Technician (CET). Mr.
Carr presently is a technician in
the bioelectronics laboratory of
George Washington University
Medical Center in Washington,
D.C.
{ Bernard Daien has over thirty
‘ years' experience as an electron-

ic technician, engineer, teacher
and author. He is a Certified Elec-
tronic Technician and holds com-

mercial and amateur radio li-
censes. Mr. Daien previously was
a senior systems engineer for Mo-
| torola Semiconductor Products
Division in Tempe, Arizona, and
now writes about and services
electronic products in Phoenix,
Arizona.

A SPECIAL “THANK YOU”
TO ET/D READERS

| On behalf of the entire ET/D
| staff, | want to thank the many
readers who responded to the
Reader Preference Survey in the
November issue. Your cooperation
in making ET/D even more re-
| sponsive to your needs and inter-
ests is appreciated. Again, thank
you. &

| J. W. Phipps



Type EV —
the space-saver ’lytic DOODDDDODODDD

board room

For space-saving 'lytic capacitor replacements on crowded printed
wiring boards found in most of today's foreign and domestic consumer
entertainment products, Sprague Type EV Verti-Lytic® Capacitors have
the widest range of values . . . in the smallest case sizes . . . of any
single-ended capacitors available anywhere!

This handy assortment of 61 Type EV Capacitors in the 27 most-
popular ratings gives you an on-the-spot inventory of the
replacement capacitors you need for most of the sets you'll
encounter. Sturdy blue plastic cabinet has nine pre-labeled
drawers for fast, easy selection. And you pay for capacitors only
... the cabinet is yours at no extra cost!

See these “new era’ capacitors at your Sprague . =TT
distributor’s. Or, get the full story by writing for :

Brochure M-951 to: Sprague Products Co., 65 Marshall ®
Street, North Adams, Mass. 01247. s p n n G u E

— M.

THE BROAD LINE PRODUCER OF ELECTRONIC PARTS
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NEWS OF THE INDUSTRY
e —————————

Audio Product Sales Up in October But Overall Sales of Entertainment
Electronic Products Sagged During First 10 Months of 1974

Although total sales to dealers of all audio categories of entertainment electronic
products were up in October, sales of all entertainment electronic products except home
FM radios during the first ten months of 1974 were below levels achieved during the
same period in 1973, as revealed by the following statistics released by the Marketing
Services Department of the Electronic Industries Association:

FIRST 10 MONTHS %
Television 1974 1973 CHANGE
Monochrome 4,840,057 5,524,854 —12.4
Color 6,466,745 7,306,308 —11.5
TOTAL TELEVISION 11,306,802 12,831,162 ~11.9
Radio
AM 9,782,411 13,133,771 —25.5
FM 15,714,544 14,415,804 + 9.0
TOTAL 25,496,955 27,549,575 ~ 7.5
AUTOMOBILE 8,753,638 10,439,759 —16.2
TOTAL RADIO 34,250,593 37,989,334 — 9.8
Phonograph
Portable & Table* 3,328,513 4,463,144 —25.4
Console 641,978 676,059 - 5.0
TOTAL PHONOGRAPH 3,970,491 5,139,203 —22.7

*Includes compact and component systems.

Sylvania Warranty Department at New Address

The Labor Warranty Department of GTE Sylvania has been moved to 700 Ellicott St.,
Batavia, N.Y. 14020. All warranty labor claims and questions about warranty labor
should be sent to this new address.

New York Fair Trade Law Upheld

The New York Supreme Court, in a fair trade case involving Matsushita Electric Cor-
poration of America (Panasonic) and three stores of the JGE retail chain, has ruled that
the Fair Trade Laws of New York State are not unconstitutional.

The Court has issued injunctions against the three JGE stores, restraining them from
price cutting activities which the Court felt were jeopardizing the effectiveness of Mat-
sushita’s Fair Trade program in New York state.

1975 Consumer Electronics Show in Chicago June 1-4

The ninth annual Summer Consumer Electronics Show, sponsored and produced by
the Consumer Electronics Group of the Electronic Industries Association, will be held
June 1-4 at McCormick Place in Chicago.

Over 400 manufacturers and marketers of consumer electronic products will exhibit
their new 1976 lines at the trade show, which is open to retailers, distributors, sales repre-
sentatives and manufacturers. Retail-oriented audio, video and calculator conferences will
be held during the show.

OSHA Recordkeeping Forms Revised

Beginning this month, employers who have eight or morc employees are required to
record occupationally related injuries and illnesses on a revised form which categorizes
lost work days into two types: “days away from work” and “days of restricted work ac-
tivity.”

“Days away from work” are defined by the U.S. Department of Labor as any days on
which an employee would have worked but could not because of occupational injury or
illness.

“Days of restricted work activity” are defined by the Labor Department as days dur-
ing which an employee was assigned to another job on a temporary basis, or worked at
his regular job less than full time, or worked at his regular job but could not perform all
duties normally connected with it because of occupational injury or illness. B
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the Japan

How fo crack

transistor problem.

Until now, there wasn't much you could do about the
long delays in getting original transistor replacements
for Japanese TV and audio equipment. IR has changed
the picture. Now you can speed customer service with
IR's DK22 Kit of 31 OEM transistors most often called
out by Sony, Panasonic, Hitachi, JVC, Pioneer and
Toshiba, and for many sets made in Japan for Sears,
Penney’s, Montgomery Ward and others.

These are not “Universal Replacements.”
They are exactly the same parts used in
original equipment. They're made in Japan,
but are now as close to you as your local
IR Distributor. Each DK22 Kit contains one
each of the 31 types listed in the box at
right to put exact replacements right at
your fingertips.

INTERNATIONAL RECTIFIER

Last year, more Japanese-built TV's were sold in this
country than any single U.S. brand. And the same
transistars are used in Japanese stereos, tape record-
ers and other entertainment equipment. Crack this
fast-growing, lucrative service market with a DK22 Kit.
Call your local IR Distributor today. You'll get a $42.78
value for only $34.23 . . . less than the price you'd pay

Japanese factory distributors.

DK22 Kit Japanese Transistors:

25A495 25C281B 28C5358B 25C710
2SAS64A 25C372 25C536 25C717
25B186 2SC373 25C537B 28C772
25B187 2SC380A0 2SC538A 25C828A
2SB3B7A 2SC403A 2SC633A 25C8298
25B405 25C454B 2SCEB34A 25C838
25B474 25C4588B 25C644 25C945
25B481 25C460B 25C682A
=0

TS2R
Senuconductor Division,

233 Kansas Street, El Segundo, Califorma 90245, Phone (213)678-6281

... for more details circle 115 on Reader Service Card
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Now make almost all
your replacements with

RCA's medium-priced
Colorama A’s

That's the kind of socket coverage you can
count on from this popular new “middle line” of
RCA replacement color picture tubes. With
just eight Coforama A types, you can cover
almost all of the replacement market with
“Grade A” performance at a price your
customers can afford.

Every tube in the RCA Colorama A line is
totally remanufactured. That's why they all
can carry RCA'’s 18-month inboarded warranty
plus the option for an additional 12 months.
Each has a completely new gun and a com-
pletely new screen made of the latest all-new
rare-earth phosphors. In addition, every
“V" type is made of advanced X-ray glass.

The RCA Colorama A line includes three
Matrix types: CA-21VAKP22, CA-23VALP22
and CA-25VABP22. These advanced RCA
Matrix tubes are as much as 100 percent
brighter than any equivalent non-Matrix
picture tube in RCA history.

So why not give your customers the “Grade
A" choice. Choose Colorama A at your RCA
Distributor today.

Remember, RCA is the world-wide leader
in picture tubes, with over 65 million produced

to date.

RCA/Electronic Components/Harrison, N.J. 07029
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ELECTRONIC
ASSOCIATION DIGEST
T S DT e S re e D

Information about the activities of national, state and local associa-
tions of electronic servicers, dealers and manufacturers. Material
for publication in this department should be addressed to: Service
Association Digest, ET/D, 1 East First St., Duluth, Minn. 55802.

ETG of Rhode Island Elects New Officers

The Electronic Technicians Guild of Rhode Island, meet-
ing in Pawtucket on Nov. 6, elected the following new of-
ficers, whose terms of office begin this month: Paut F.
Kelley, Warwick, president; Donn C. DiBiasio, Providence,
vice president; William Botelho, Warwick, secretary; Nor-
man L. Lemieux, Attleboro, Mass., treasurer; and Thomas
J. Plant, Jr., Pawtucket, corresponding secretary.

Pennsylvania ISCET Chapter Receives
Charter, Elects Officers

The Pennsylvania Chapter of the International Society of
Certified FElectronics Technicians (ISCET) recently re-
ceived its charter at a luncheon meeting in the Hilton Inn
in Scranton.

Russell Scarpelli, owner of Scarpelli Electronics Service,
Blakely, chairman of the new chapter, was presented the
charter by John Risse of International Correspondence
Schools, who represented Dick Glass, ISCET executive vice
president. Other officers of the newly organized state chap-
ter are: James Ibaugh, RCA, Lancaster, vice chairman;
Ronald Lettieri, Tobyhanna Army Depot, Dunmore, secre-
tary; and Hank Govan, Weston Instruments, Olyphant,
treasurer.

FESA Chapter Sponsors Consumer “Hot line”

The Dade County Chapter of the Florida Electronics
Service Association (FESA) has installed a consumer “hot
line” telephone in the office of the chapter’s recording secre-
tary, John W. Dole, Dole TV & Radio, Miami.

The “hot line,” which is connected to a telephone answer-
ing machine, was installed when the chapter reportedly
found that the local Better Business Bureau was taking up to
two months to handle consumer complaints. The “hot line”
telephone number is listed in the Yellow Pages and has been
publicized by local newspapers and radio and TV stations.

ESETRA Formed to Cope with
Warranty-Related Problems

Flected officials of the National Appliance and Radio-
Electronics Dealers Association (NARDA Inc.), the Na-
tional Alliance of Television and Electronic Service Asso-
ciations (NATESA), and the National Electronic Service
Dealers Association (NESDA) recently met in Louisville,
Kentucky to form a special “blue-ribbon” committee which
will attempt to come up with solutions to warranty-related
problems.

Nolan Boone, president of the Television Service Asso-
ciation of Arkansas, was appointed coordinating chairman
of the special national committee, which has been given the
name “Eastern States Electronics Technicians Regional Al-
liance” (ESETRA).

In addition to the chairman, the committee consists of
two elected officials from each of the three national associa-
tions (NARDA, NATESA and NESDA).

Included among the warranty-related problems the com-
mittee will study are labor rates, parts availability, slow pay-
ment by manufacturers, and the additional costs of in-war-
ranty servicing. M

BEFORE YOU

BUY A SWITCH...
CONSIDER THIS-
ELECTRIGRAFT

GIVES YOU ...

@ More than 120 switches
and accessories of all
types and styles

@ All displayed on one
fixture for easy selec-
tion

@ Also available in bulk
put-ups for quantity
users.

Attractive,
easy to read
bubble pack
cards with
specific,
pertinent
product
information.

Car. No. 36-168 O 5195
2 Pos./0n-0n or On-0ff

48 page
catalog
complete
with tech-
nical specs,
templates
and cross
reference
also
available

[S <] ge rLecTRoNICS

ELECTRONICS 50N OF HYDROMETALS, INC.
ROCKFORD, ILLINOIS 61101 U.S.A.

>

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

LITERATURE
e e

Alarm/Security Cable

A revised |2-page expanded catalog
of electronic wire and cable for
alarm/security applications has been
published. The catalog simplifies se-
lection of wire and cable by installers,
specifications and systems engineers,
systems contractors, and maintenance
personnel concerned with surveillance,
detection, alarm, and communications

equipment. More than 100 individual
wire, cable, and cord designs are in-
cluded in the catalog. Catalogued for
the first time are 42 vinyl-insulated
multiple-conductor control and audio
cables (not paired), seven single-con-
ductor hook-up wire designs, and
three portable cord constructions. Beld-
en Corp., Advertising Dept.,, 2000 S.
Batavia Ave., Geneva, IL. 60134

Semiconductors and Accessories

A 148-page SK-Series Top of the
Line Replacement Guide, No. SPG-
202P, is now available. The guide lists

WHEN YOUVE GOT
SOLID STATE SENSITIVITY
IN A §" GENERAL SERVICE
SCOPE WIH TV-V

&TV-H..

What's more, the LBO-511 delivers calibrated
vertical input along with rock-like stability,
recurrent sweep and automatic synchronization.
This outstanding wide-band oscilloscope/vec-
torscope is the newest in a series of solid state
instruments, Leader developed to give you more
for your money. Sweep frequency is in 4 ranges
from 10Hz to 100Hz and we've added a versatile
phasing controf, continuous from 0 to 140°.
Overall sensitivity is 20mVp-p/em to 10Vp-p/em

. YOUVE GOIT

BO-511

and vertical input is calibrated The solid-state
stability and distortion-free cGispiays are the
result of Leader's exclusive FET nput stages plus
DC coupling and push-pull ampl fiers. Bandwidth
is DC to 10MHz. And, there are special inputs to
obtain vectored pattern displays for color TV cir-
cuit testing. Complete with prcbe, zdzpter and
test leads, the LB0-511 weighs just 15 Ibs. and

is unusually compact. m

“Put us to the test”

EAMR 151 Dupont Street, Plainview, L.1., N.Y. 11803 (516) 822-9300

INSTRUMENTS CORP.

. for more details circle 117 on Reader Service Card
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87,000 SK-Series solid-state replace-
ments which include transistors, recti-
fiers, thyristors and integrated circuits.
The guide is a comprehensive and ac-
curate source of solid-state replace-
ment information. The 87,000 semi-
conductor devices are cross-referenced
to the SK-Series replacement semicon-
ductors. The Replacement Program is
composed of devices for uses as re-
placements in entertainment and in-
dustrial type equipment. Price $.90.
RCA/Distributor Products Marketing, Route
202, Somerville, NJ. 08876.

Radio/TV Repair Course

A 6-page pamphlet describing its
radio and TV service and repair
course is now available. It briefly dis-
cusses course topics and career oppor-
tunities for individuals interested in
working directly in radio and TV ser-
vice and repair as well as in related
fields. Advance Schools, Inc., is a na-
tional home-study school accredited by
the accrediting Commission of the Na-
tional Home Study Council. ASI Market-

ing Communications, Dept. TV, 5900
Northwest Highway, Chicago, IL.
60631.

Professional Tools and Safety
Equipment

An 80-page catalog of specialized
professional hand tools and safety
equipment is now available. The cata-
log is organized for easy reference and
fully indexed—both alphabetically and

‘ by product number. Tools and safety

equipment are illustrated with large
photographs and drawings. Many il-
lustrations utilize a second or third
color for added clarity of special fea-
tures. Concise product descriptions,
specifications, and catalog numbers
make selection simple. Mathias Klein &
Sons, Inc., 7200 McCormick Road, Chi-
cago, IL. 60645,

Solid-State Product Guide

A 40-page Solid-State Product
Guide No. SPG-201K is now avail-
able. This booklet contains abbrevia-
ted data for the commercial solid-state
products available from the RCA Sol-
id State Division. Data is given for In-
tegrated Circuits (Linear and Digital)
and discrete devices (power transis-
tors, RF transistors, MOS transistors,
triacs, silicon  controlled-rectifiers,
diacs, and rectifiers. Complete data on
md1v1dual devices can be obtained by
reference to the technical bulletins
listed by file number or to the RCA
Solid-State DATABOOK Series (SSD-
2001); the publications are available
from RCA Solid State Division, Box 3200,
Somerville, NJ. 08876. W



Our Television Systems will sell your Televisions

Color TV sells on demon-
stration. The better the
demonstration the quicker
the sale. Nothing is more
embarrassing than to demon-
strate a fine TV set and find
the picture rolling, the color
balance changing. And it
can happen, just at the
wrong time.

One of the ways you can
make sure that it won't
happen is by using Blonder-
Tongue distribution systems.
Blonder-Tongue offers a
wide choice of systems for
color TV, black and white,
and hi-fi component demon-
strations. Any number of
outlets, for best performance
in any area—big city, suburbs

or deep fringe. tions over the past 24 ye
We've got the products
from antennas to TV termi-
nals. Most important we
have the know-how gained
through thousands of

showroom system installa-

a showroom TV system t

Use coupon below for a
survey request form.

¢ Blonder-Tongue Laboratories, Inc.

: One Jake Brown Rd.Dld Bridge, N.J. 08857
: Please send me a survey reguest so | can

. provide information required for a system
layout for my store.

Name

: Company

* Address

' City Stete Zip -

: B=r
1 BLONDER ' TONGUF since 1950, leader in TV reception produc

......................................................................

. . . for more details circie 104 ¢n Reader Service Card
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M A vacuum tube “wears out” over
a period of time because the coating
on its cathode becomes “depleted,”
reducing the number of electrons
emitted from the cathode to the
plate.

Transistors do not “wear out.” If
a transistor is normal when it is in-
stalled in a circuit, it usually will
continue to perform within its de-
sign limits until some circuit defect
or abnormal opcrating condition
causcs excessive voltage across or
cxcessive current through one or
more of its three junctions (emitter-
basc, base-collector or emitter-col-
lector). The excessive voltage and/
or excessive current will cause cither
1) catastrophic failure of the junc-
tion (it becomes open or shorted)
or 2) the transistor will develop ex-
cessive lcakage or noise.

Most transistor failures are “com-
plete” shorts or opens, either base
to cmitter, basc to collector, or cmit-
ter to collector. (The emitter-to-
collector short can exist even though
the emitter-to-base and collector-to-
basc junctions test normal for both
forward and reverse conduction. So
never omit testing for shorts between
collector and emitter, even if you
have made the other tests.)

The incidence of lcakage in most
modern transistors is not as preva-
lent as it was in germanium devices
made several years ago. Unfortu-
nately, you may run across an older
receiver which uses the carly ger-
manium transistors, or you may

Testing Bipolar

Transistors

In and Out of Circuit

By Bernard B. Daien, ET/D Contributing Editor

Tips about the simple resistance and voltage
measurements you probably are using to uncover

most defective transistors

have some old stock on hand. It is
good practice to discard any transis-
tors bought prior to 1965, or, at
least, put them into your “private”
collection or use them for “home
brew” projects. It isn’t worth risking
a callback for a device that can be
bought today for a dollar or so.

An unusually noisy transistor
should also be replaced, because
there is a direct connection between
noisy transistors and premature
failures.

If a circuit failure subjects the
transistor to a substantial overload,
it is a good practice to replace the
transistor, because gain, leakage,
and junction voltage drops might be
adversely affected.

Ig -MA

FORWARD VOLTAGE

Fig. 1—Forward voltage—forward current curve
of a typical silicon hipolar transistor.
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OUT-OF-CIRCUIT TESTS

Although it is recommended that
the voltages across the junctions of
the transistor be measured before
the transistor is removed from the
circuit for ohmmeter tests, in this
article ohmmeter tests will be dis-
cussed first because a thorough un-
derstanding of the junction charac-
teristics involved in ohmmeter tests
make it easier to understand and in-
terpret the causcs of abnormal volt-
ages across the transistor junctions.

First, let us look at the forward
voltage drop across a basic silicon
junction with various levels of cur-
rent through it. Fig. 1 shows that
different levels of current cause dif-
ferent voltage drops. At 0.01 ma we
read about 0.38 volts. At 1ma, 0.62
volts. At 10ma, 0.78 volts. At
100ma, 1.0 volts. Note that although
the current through the junction has
been increased by a factor of 10,000
(from .0lma to 100ma) the voltage
drop across the junction has in-
creased by a factor of only less than
3. This reveals that the resistance
(E/I) of the junction is nonlinear;
that is, an increase of current
through the junction does not pro-
duce a proportional increase in the
voltage drop across it.

The junctions of germanium tran-
sistors also exhibit nonlincar resis-
tance characteristics, as revealed by
the forward voltage-forward current
curve in Fig. 2.

The nonlinear resistance charac-



INTRODUCING
AT JUST

SUBSTILAL

e A UHF Tuner with
70 channels which are
detented and indicated
just like VHF channels.

e A VHF Hi Gain
Solid State Tuner.

Demonstrate the [RUEEIIITEY to
your customers and show improved
reception with their TV sets.

You may place your order through
any of the Centers listed below.

STILL ONLY

ONE YEAR
\ GUARANTEE

U.S.A.
ONLY

ALL PARTS
INCLUDED

s EXCEPT TUBES
AND TRANS!ISTORS

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

REPAIR

VHF OR UHF ANY TYPE .. (U.S.A. ONLY)

UHF/VHF COMBINATION .. ... .. (U.S.A. ONLY)

«IN THIS PRICE ALL PARTS ARE INCLUDED.
Tubes, transistors, diodes, and nuvistors are charged
extra. This price does not include mutilated tuners.

e Fast, efficient service at our conveniently located
Service Centers.

¢ All tuners are ultrasonically cleaned, repaired,
realigned, and air tested.

$ 9.95
$15.00

|

UNIVERSAL REPLACEMENT TUNER $12.95 (Canada $15.95)
*This price buys you a complete new tuner built spe-
cifically by Sarkes Tarzian Inc. for this purpose.

¢ All shafts have a maximum length of 10%2’’ which

can be cut to 112"’

*Specify heater type parallel and series 450 mA.

or 600 mA.

e Customized tuners are available at a cost of only
$15.95. With trade-in $13.95. (Canada $17.95 and $15.95)

eSend in your original tuner for comparison purposes
to Franchises listed below.

WATCH US
GROW

CALGARY, ALBERTA T2H-OL1

448 42nd Avenue S.E. ... ... ..
P.O. Box 5823, Stn. NG

Tel.

HEADQUARTERS . BLOOMINGTON, INDIANA 47401 ......... 637 South Walnut Street ... Tel. 812-334-0411

ARIZONA . .. TUCSON, ARIZONA 857 .... P.O. Box 4534, 1528 S. 6th St. . Tel. 602-791-9243

CALIFORNIA .. “NORTH HOLLYWOOD CALIF 91601 ... 10654 Magnolia Boulevard ... ....... Tel. 213-769-2720

BUBLINGAME, CALIF. 94040 . .. ... 1324 Marsten RoaQ .\ ... .. .. Tel. 415-347:5728

MODESTO, CALIF. 95351 ... 123 Phoeriix-Avenue . Tel, 209-521-8051

FLORIDA . TAMPA, FLORIDA 33606 1505 Cypress Streél Pel. 813-253-0324

HIALEAH, FLORIDA 33013 . 906 East 25tJi Streed Tel. 305-836-7078

GEORGIA ATLANTA, GEORGIA 30310 938 Gordon [Street SIW. Tel. 404-758-2232

ILLINOIS CHAMPAIGN, ILLINOIS ®T1820 ... 405 East University Stfeet = Tel. 217-356-6400
CHICAGOILLINOIS 60621 . 737 West.55th-Street Teli 392-873-5556-7

SKOKIE, ILLINOtS600Z6. 5110-West Brown Sireg¢t Tel! 342-675-0230

INDIANA HAMMOND, INDIANA 46323 . ... 6833 Grand Avenue .. Tel 219-845-2676

INDIANAPOLIS, INDIANA 46207 . 112 West St.Clair §trbdd . . f. .. Tehl 317-632-3493

KENTUCKY . . " LOUISVILLE, KENTUCKY 40708 ... ~—2820-Taylor Boulevard) ~. .. /.. Tel. 502-634-3334

LOUISIANA SHREVEPORT, LOUISIANA 71104 .. ... ., 3025 Highland Avenue . . . Tet 318-861-7745

MARYLAND BALTIMORE, MARYLAND 21215 . 5506 Renst&rstown Rd!, Box 262* 7., Telg¥01-358-1186

MISSOURI .. 8T. LOVIS, MISSQURI 63132 .- 10530 Page.Avenue > : e T0l,/314-420-0633

NEVADA o LAS VEGAS, NEVADA 89102 coew . 1412 Westarn Avenue No. 4+ Twt. 702-384-4235

NEW JERSEY TRENTON: NEW JERSEY 08638 ... ... 901 North Olden Avenue . .\ ... . JFel. 609-393-0999

JERSEY CITY, NEW JERSEY 07307 .. 547:49-Tonnele Ave., Hwy.1'& 9 . \"Tel. 201-792-3730

OHIO . CINCINNATI, OHIO 45216 7450 Vine Street 415 S o Tel. 513-821-5080

CLEVELAND, OHIO 44109 4525 Pearl Road e Tel. 216-741-2314

OREGON . PORTLAND, OREGON 97210 T4 1732 N.W. 25th Avenué* Tel. 503-222-9059

TENNESSEE GREENEVILLE-TENNESSEE 37743 1215 Snapps. Ferry Road ... .. Xel. 615-639-8451

- MEMPHIS, TENNNESSEE 38111 3158 Bagon Aveniie o 901-458-2355

® TEXAS . DALLAS, TEXAS 75218 11540 Garland Road ... ... .. S, Tel. 214-327-8413

VIRGINIA NORFOLK, VIRGINIA 23513 3205 Santos Street ... .. .\Tel. 804-855-2518

CANADA .. ... ... ... ST. LAURENT, QUEBEC HA4N-2L7 305 ‘Decarie Boulevard .. Tel. 514-748-8803

403-243-0971

IF YOU WANT TO BRANCH OUT INTO THE TV TUNER REPAIR BUSINESS,
WRITE TO THE BLOOMINGTON HEADQUARTERS ABOUT A FRANCHISE.

. for more details circle 130 on Reader Service Card
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teristic of transistor junctions and
the fact that cach range of an ohm-
meter applies a different value of
current to the junction are the rea-
sons that the amount of resistance
measured across a transistor junc-
tion depends on which ohmmeter
range is used. This is illustrated in
Tables 1, 2 and 3, which list the
resistances of forward and reverse

biased junctions of typical germa-
nium and silicon power transistors.
(The resistances were measured
with a Simpson Model 260 VOM,
which has 20,000 ohms/volt input
resistance, a 50 microamp meter,
and produces about 50ma of cur-
rent through the junction in the
RX1 range, about .50ma in the
RX100 range and 50 microamps in

TABLE 1
FORWARD BIASED JUNCTION RESISTANCES
METER GERMANIUM SILICON
RANGE  BE BC BE B-C
RX1 4 ohms 4 ohms 9 ohms 9 ohms
RX100 100 ohms 100 ohms 550 ohms 550 ohms
RX10K 0 ohms 0 ohms 7000 ohms 7000 ohms
TABLE 2
REVERSE BIASED JUNCTION RESISTANCES
METER GERMANIUM SILICON
RANGE B-E B-C BE ~ BC
RXI Inf. Inf. Inf. Inf.
RX100 50K ohms 50K ohms inf. Inf.
RX10K 150K ohms 150K ohms 1.5meg ohms  Inf.
GERMANIUM TABLE 3
k| EMITTER-COLLECTOR
7 v 4 JUNCTION RESISTANCES
S (REVERSE BIAS ON
4 COLLECTOR)
3 I METER GERMANIUM SILICON
K RANGE EC EC
T 4 RX1 400 ohms Inf.
%- RX100 50 ohms Inf.
< 9 RX10K 0 ohms Inf.
'8
= 07 ¥
Z .06
g .
5 o ﬁ +
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sgg C
T B
2 & / B
ggi ' \‘
003
002 I E
.001
1 2 3 4 5 8

FORWARD VOLTS

Fig. 2—Forward voltage—forward current curve
of a typical germanium bipolar transistor.

Fig. 3—The leakage current indicated by the
arrows is the reason that germanium power
transistors inherently have low reverse-bias
emitter-to-collector resistance.
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the RX10,000 range.)

Note that in Table 1 the base-to-
emitter and base-to-collector for-
ward resistances are the same. Al-
so notc in Table 1 that, because of
the inherently higher leakage of
germanium transistors, the RX1 and
RX10K ranges produced completely
mislcading readings for the germani-
um junctions (RX10K range falsely
indicates shorted junctions) and less
than conclusive readings for the sili-
con junctions. On the other hand,
the RX100 range provides relatively
accurate readings which would
clearly reveal a shorted or open
junction,

Note in Table 2, which lists the
reverse bias resistances for the same
junctions, that the RX100 range
again produces conclusive readings
which would clearly disclose open or
shorted conditions, while the RX1

v

SAME AS
BASE TO
GROUND
OPEN

+12v

+r2v

(C) SHORTED B-E JUNCTION

+12v

Fig. 4_—-i’ypical e?n‘itte-r-related defects and
associated voltage symptoms in a common-
emitter circuit.



and RX10K ranges again produce
inconclusive or misleading readings.
Table 3 lists the emitter-to-col-
lector resistances of the same tran-
sistors, with the collector reverse
biased just as it would be during
normal in-circuit operation. Note
that the inherently higher leakage of
the germanium transistor produced
a completely misleading reading on
the RX10K range, but, again, the
RX 100 range produced a conclusive
reading which would reveal a short
or open condition, if either existed.
To understand why germanium
power transistors have such low
emitter-to-collector resistance when
reverse biased, refer to Fig. 3. Note
that any leakage across the base-to-
collector junction has nowhere to go
if the base is open (or if there is a
very high resistance between base
and emitter). The leakage therefore
crosses the forward-biased emitter-
to-base junction in order to com-
plete the circuit. Any current flow-
ing through the emitter-to-base junc-
tion is amplified by the transistor,

OPEN

VOLTAGE
SUGHTLY

OVER
NORMAL

(A)'BASE OPEN INTERNALLY

-12v

5
2
o
2

EITHER
OPEN ——®
i

’/\
—
5
[
L
A
if|e—o

(B) BASE CIRCUIT OPEN

SMALLER

NORMAL

SMALLER
THAN
NORMAL
.

<

(C) BASE BiAS RESISTOR REDUCED

Fig. 5—Typical base-related defects and asso-
ciated voltage symptoms in a common-emitter
circuit.

and a larger current then flows be-
tween emitter and collector. Thus,
when the base is open, the collector
junction leakage is amplified by the
current gain of the transistor and

the cmitter-to-collector path be-
\r a12v ov
NORMAL
Sl
- s12v
+12v N - .
(A) COLLECTOR OPEN INTERNALLY OR EXTERNALLY
SAME AS
BASE TO HGHER
\ GAOUND }omn
e =
N &
HIGHER
THAN
7RMAL
12V - 3
(B) COLLECTOR - BASE SHORT
¥ LowERm
o : NORMAL NORMAL
LOow -
2R ’/
REVERSED*
3 _F
HIGHER
THAN
NORMAL
“12Y (C) COLLECTOR - EMITTER LEAKAGE

Fig. 6—Typical collector-related defects and
associated voltage symptoms in a common-
emitter circuit.

C

E

Fig. 7—Internal ci_rt;uitry of a Darlington tran-
sistor.

comes a low resistance.

Even modern germanium transis-
tors have higher leakage than silicon
transistors, and power transistors
have higher leakages than small-sig-
nal transistors. Therefore, the leak-
age of a germanium power transis-
tor can be considerable. If you stick
with the RX10 or RX100 ranges
(whichever your meter has) you will
avoid most of the leakage problems.

Semiconductors are temperature
sensitive devices. Leakage doubles
for every 10-degree C temperature
rise. Therefore, transistors operating
in circuit will have greater leakage
than that measured ‘“‘cold” out of
circuit. Typically the junction tem-
perature for germanium transistors
may go as high as 70 degrees or
more, representing an increase in
“hot” leakage current of about 15
times over “cold” junction leakage.

To make matters worse, the emit-
ter-to-base junction has a negative
temperature coefficient (as the tem-
perature increases the required for-
ward bias decreases). Thus, for a
given bias, collector current tends to
increase as the temperature in-
creases. The combination of these
two effects causes significantly high-
er currents to flow in a leaky tran-
sistor as it heats up. If you find a
transistor that appears to have more
leakage than similar devices, and
you are doubtful about it (remem-
ber, it’s going to get worse as it
heats up in the set), replace it and
save yourself a callback. This ap-
plies particularly to germanium de-
vices used in auto radios, some
portable radios and in older sets.
Modern silicon transistors tend not
to leak. They are either normal or
open or shorted, and not much else.

Another reason for using only the
RX10 or RX100 range of your
VOM is that the RX1 range of
many VOM’s applies 100ma or
more of current to a junction under
test. This level of current is suffi-
cient to damage the base-to-emitter
junction of some low-power tran-
sistors and the junction of signal
diodes.

If you are not already thoroughly
familiar with the junction resistance
readings produced by your VOM,
use it to make readings of the for-
ward- and reverse-biased junction
resistances of known-good germani-
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_I-_\g Extraordinary Offer

to introduce you to the benefits of Membership in

ELECTRONICS BOOK CLUB

for a limited time only you can obtain

OF

ANY

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

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

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

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

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

How You Profit From Club Membership

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

1. Charter Bonus: Take any three of
the books shown . . . plus the FREE
Bonus book worth $7.95 (combined
values to $53.80) for only 99¢ each
with your Trial Membership.

2. Guaranteed Savings: The Club
guarantees to save you at least 25%
to 75% on all books offered.

3. Continuing Bonus: If you continue
after this trial Membership, you will
earn a Dividend Certificate for every
book you purchase. Three Certificates,
plus payment of the nominal sum of
$1.99, will entitle you to a valuable
Book Dividend which you may choose
from a special list provided members.
4. Wide Selection: Members are an-
nually offered over 50 authoritative
books on all phases of electronics.

5. Bonus Books: If you continue in
the Club after fulfilling your Trial
Membership, you will receive a Bonus
Dividend Certificate with each addi-

THESE
UNIQUE
BOOKS

. .. yours for only

... with Trial

(Combined List Price $45.85) ciub Membership

SPECIAL FREE BONUS

. . . if you act now!
Yes, if you fill in and mail the Mem-
bership Application card today, you'll
also get this Bonus Book, FREE!

TV TROUBLESHOOTER'S HANDBOOK

Revised Second Edition
A completely updated quick-reference source
for solutions to hundreds of tough-dog troubles.
Regular List Price $7.95

(for a total combined list price of $53.80!)

tional Club Selection you purchase.
For the small charge of only $1.99,
plus three (3) Certificates, you may
select a book of your choice from a
special list of quality books periodical-
ly sent to Members.

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

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

How the Club Works

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

Limited Time Offer!

Here, then, is an interesting oppor-
tunity to enroll on a trial basis . . . to
prove to yourself, in a short time, the
advantages of belonging to Electron-
ics Book Club. We urge you, if this
unique offer is appealing, to act

¢

99

promptly, for we’ve reserved only a
{)imited number of books for new Mem-
ers,

To start your Membership on these
attractive terms, simply fill out and
mail the postage-paid airmail eard to-
day. You will receive the three books
of your choice for 10-day inspection.

SEND NO MONEY! If you are not
delighted, return them within 10 days
and your Trial Membership will be
cancelled without cost or obligation.
Electronics Book Club, Blue Ridge
Summit, Pa. 17214.

Typical Savings Offered Club
Members on Recent Selections

RCA Color TY Serv. Man's. Vols. 3 & 4
Ea. List Price $8.95; Club Price $5.95
CET License Handbook
List Price $8.95; Club Price $5.95
TY Bench Servicing Techniques
List Price $7.95; Club Price $4.95
Practical Test Instruments You Can Build
List Price $7.95; Club Price $4.95
Elec. Wiring & Lighting for Home/Office
List Price 27.95; Club Price $4.95
Modern Communications Switching Sy.
List Price $17.95; Club Price $13.95
Computer Technician's Handbook
List Price $12.95; Club Price $8.95
Color TY Trouble Factbook—2nd Ed.
List Price $8.95; Club Price $4.95
Solid-State Circuits Guidebook
List Price $8.95; Club Price $5.95
Installing TY & FM Antennas
List Price $7.95; Club Price $3.95
Understanding & Using the YOM & EVM
List Price $7.95; Club Price $4.95
Modern Applications of Linear IC's
List Price $12.95; Club Price $9.95
FM Stereo/Quad Recvr. Servicing Man‘l
List Price $7.95; Club Price $4.95
Electronic Music Production
List Price $7.95; Club Price $3.95
Auto Stereo Service & Installation
List Price $8.95; Club Price $5.95
Getting Most out of Elec. Calculators
List Price $7.95; Club Price $4.95
Mobile Radio Handbook
List Price $7.95; Club Price $4.95
Elec. Test Equipment/How To Use It
List Price $7.95; Club Price $4.95
Indexed Guide To Modern Electr. Circs.
List Price $7.95; Club Price $4.95
Electronics For Shutterbugs
List Price $8.95; Club Price $5.95
Introduction to Medical Electronics
List Price $9.95; Club Price $6.95
Cassette Tape Recorders
List Price $7.95; Club Price $4.95
MATY Systems Handbook
List Price $7.95; Club Price $4.95
How to Repair Small Gasoline Engines
List Price $8.95; Club Price $4.95

SEN D NO MON EY! Simply fill in and mail posiage-pid Ain-nail card tod;);!




CATV System Engineering -
Third TEdltlon Re-

nical standa

an expanded and re-
vised version of the
first and only author-
itative book on plan-

ant. Covers systems
] composed of uncor-
related components
as well as fully mtegrnu‘d solid-state
plants. Subjects covered include dis-
advantageous amplifier design con-
cepts, h)gh level dxstnhuuon princi-
ples of cable powering, amphﬂer and
system dynamic range, cascaded
figure of merit, system operating
levels, jumper cables, equalization
and_alighment, and a host of other
vital suhjects, including how to mod-
ernize older systems uging the newest
equipment available. 256 pps.

List Price $12.95 ® Order No. 298

i conditions, power output, frequency

FET Applications Handbook

This revised 2nd edi-
tion contains 8
wealth of data on
the FET and its var-
ious applications in
practical circuit de-
signs, material pre-
pared by some of the
most capable engil-
neers in the field.
Farly Chapters delve
into  current-voltage
relationships, appli:
cation  areas, )C
and AC amplifiers, voltage controlled
attenuators, and limiter and chopper
circuits. Additional Chapters deal
with linear applications, ¢ J)per and
switching circuits, mtegrate cu'cuns
and photo-FETS ET oscilla-
tors. describing varlous types and the
necessary biasing arrangements. Es-
sential design data includes starting

stability, and efflciency. 320 pps.,
250 ilius., 26 Chapters. Hardbound'

List Price $14.95 @ Order No. 240

Electronic Circuit Design
Handbook

New Fourth Edition
—A brand-new, en-
larged edition of the
ever popular circuit
designer’s “‘cook-
book,”” now contain-
ing over 600 proven
circuits, for all types
of functions, selected
from thousands on
the basis of original-
ity and practical ap-
plication. Now you
can have, at your
fingertips, this carefully planned ref-
erence source of tried and tested cir-
cuits. Selected on the basis of their
ugefulness, this detailed compilation
of practical design data is the an-
swer to the n for an organized
gathering of proved circuits . . . both
basic and advanced designs that can
easily serve as stepping stones to
almost any kind of c1rcmt you might
want to build. 416 19 big sec-
tions, over 600 1Ilus 8%” 117,

List Price $17.95 Order No T-101

Kwik-Fix Tm TV Service Manual

5 By Forest Belt, all
';(y‘aﬁgm the data you need
L = to speed color-TV
diagnosis and repair
to the point where
it’s  “Turn it on,
check i it out, and

it u%

like that! ach of
the 30 sections con-
tains a circuit de-

| scription, typical
Yy schematics, signal
analysis, voltage

charts, and waveforms—condensed
into easy-to-use, step-by-step trou-
bleshooting charts that will help
solve almost any TV trouble in
double-quick time. With typical pho-
tos and scope traces, this manual
will lead you %lckly from symp-
tom to repair. and abnor-
mal waveforms, taken from repre-
sentative TV  receivers, pinpoint
problems that might otherwise kee
you guessing. 384 pps., hundreds

illus.
Usf Price $8.95 @ Order No. 611

Dictionary of Electronics
You’ll ind this huge

BICTIONARY OF volume extremely
ELECTRONICS useful in whatever
b connection you have

with electronics. This
dictionar; of elec-
tronics defines most
all of the electronic
terms you will run
across In_your every-

dny readmg from
pnrtlcles
through zoom lens

. defines the
terms you need ‘and use most often,
including those found in_radio, ’1‘\.
communications, radar, electronic in‘
strumentation, broadcasting, indus-
trial electronics, etc. It provides full,
complete, and easily- understandable
explanations of thousands of specific
electranics terms (such as transistors,
acoustic feedback, alpha_ particles,
beat oscillator, final anode, electro-

| static lens, nonlinear resistance, etc.).

pps., 487 illustrations. Hard-
bound.

List Price $8.95 ® Order No. 300

Practical Test Instruments
You can build
An arsenal of high-
Practical Yest ly useful, economi-
nstruments vou  cal, easy-to-build test
can Bulki equipment  designed
by the people who
use it everyday.
Selected for their

general
to the electronic and
e servicing professions,
ol these projects are
— capable of  being
built and put to
use in a single eve-
ning, and they make optimum use
of inexpensive components. Project
areas have been divided into these
discrete Sections: semiconductor
testing devices; measuring volts
ohms, and rf watts; dip meters nnd
wavemeters; and.  useful test and
measurement circuits. ‘Wherever
your technical interest lies, you'll
find ideal projects tailor- made to
your own requirements. 204 pps.,
157 illus. Hardbound.
List Price $7.95 @ Order No. 669

Understanding & Using the
Oscilloscope

Using a scope is as
easy as A-B-C, and
this down-to-earth
text shows how it's
done. This excellent
guidebook is designed
especially for tech-
niciangs who'd like

_become ore
familiar  with  the
most versatile piece
of test equipment
ever devised, and
for the hegmner who
wants to get started in servicing
the right way. 1t’s packed with info
on scones of every type, with_special
emphasis on solid-state circuits. De-
scribes basic  functions, scope cir-
cuits, ac vs. de inputs, differentiated
and integrated pulses and waveforms,
and outlines every conceivable elec-
tronic test you’re likely to perform
on aus equipment . ever! 272
pps.. 170 illus. Hardbound.

List Pme $7.95 @ Order No. 644

Zenith Color TV

Service Manual -- Vol. 3
Jam-packed with
more information

lfN”’" @ than  cver  before,

this all-new Zenith
color TV  manual
provides all the ser-
vicing data you’ll

14C

18C

30;

12; 19D
20; 20CC50 and 50Z; 23DC14;
23¢C25, 50, and 55; 25DC56; in
addition to the brand new 1974
17/19EC45; z.ﬂ;CﬁS series just
released. Contams complete align-
ment and service instructions, new-
circuit descriptions, schematics, and
complete test-point waveform photos
-’LUS 15 full-size right-up-to-the-
minute schematics! 180 pps., ineclud-
ing d6-page Schematic-foldout sec-
tion. Leatherette cover.

List Price $7.95 @ Order No. 668

Major Appliance Repair Guide

Everything you need
to know to fix any
major electrical ap-
pliance is contained
in this comprehen-
sive, up-to-date vol-
ume. The authors ex-
plain every step in
great detail, and il-
lustrate typical situa-
tions with _detailed
hotos and drawings.
= Nmerous trouble-
“=== ghooting charts help
you pinpoint the cause of virtually
any problem in a matter of minutes.
Repair procedures are included for
dishwashers. clothes washers, dryers
water heaters, garbage disposers, and
ranges, using typical models and
case-history data” drawn from actual
experience. In every case. the mate-
rial is based on practlcal down-to-
earth reasoning and techniques. 288
pps.. over 260 illus. Hardbound.

List Price $8.95 ® Order No. 555

Industrial Electronics: ’
Principles & Practice

A cox(xixprehenswe text
roviding an in-
INDUSTRIAL gepth treatment of
ELECTRONICS ~ modern industrial
;R!NOP\ES cor:itrol g pmcessuf;]g
and monitoring meth-
RACTICES ods, including many
of the latest innova-
tions brought about
by advances in solid-
state electronics
technolegy. You'll
lenm about the
ethods and devic-
es used to nutomatlcnlly inspect,
sort, and count, and about digital
process congrol techniques that
“‘tell”’ machines how to perform
repetitive operations. Also covered
are electronic heating, welding and
machining devices, plus ultrasonic
cleaning, liquid processing, and
laser a phcatlons 416 pps., 380
illus. Hardbound.

List Price $8.95 @ Order No. 583

By Alhred Han.

Auto Stereo Service &

Installation
== An . mdlspensfahle
ste « one-stop source of -
ﬂf?.,._';ﬁg fo (including how
nmmsweaimneme L0 get 1id oOf inter-
ference) for all
types of auto stereo
equipment plus
detalled installation
procedures for KD

tridge units, and
casgette players. In-
. cludes 48 complete
schematics of 13
major mmmt’acturers Contains one
of ~ the ucid  descriptions
of magnenc tape theory ever pub-
lished. The text on installation is
very thorough and detailed—even to
showing how to make a hole in car-
peting; general maintenance covers
the mechanical aspects—dial cord
and lamp replacement,
ing _controls, demagnetizing, tape
splicing, etc. 252 pps., 245 illus,
Hardbound.

List Price $8.95 @ Order No. 694

Commercial FCC License
Handbook

A new and unique

EELSSSEESE study guide jand refer-

< ence manual, combin-
“l.“m"', ing theory and appli-
FeE cations with up-to-

angwers for 1st, 2nd,
3rd class radiotele-
phone license exams
plus  broadeast and
: radar endorsements.
Everything you need
to know is included—
complete detailed an-
swers to questions on any subject
you may be asked when you take
your exam. Numerous practical ex-
amples are used to describe the vari-
ous principles you need to under-
stand the exam questions. In each
case, the author painstakingly ex-
plains the answers to questions on
all subjects. I’repares you for any
exam. 444 pps.. 150 illustrations.
Hardbound.

List Price $9.95 @ Order No. 582

=
LICENSE E? date questions and
1T =
S 25

Pictorial Guide to CB Radio
Installation & Repair

R orial G A step-by-step ap-
16 €8 Rusa proach to setting up
Imtalation & Beviie o 3 two-way radio in

to commerc!

bam systems. Com-
plete guide to the
| proper installation,
checkout, and main-
tenance of all types
of modern transceiv-
ers and antennas, both mobile and
fixed. Covers reducing TV interfer-
ence, minimizing possible lightning
damage, setting up a telephone-to-
radio interconnection, and antenna
setup and site selection. Shows, in
pictures and text, how to optimize
the coaxial line, tune the antenna,
reduce cable length to increase an-
tenna gain, etc. 256 pps. Hardbound.

List Price $7.95 @ Order No. 683

Handbook of Semiconductor

Circuits
Contains 124 exam-
ples of  standard
transistor  circuits.
complete with opera-
tional data for am-
Phﬂers. oscillators,
ogic and switching
circuits, power sup-
plies, and various
nonlinear circuits.
The broad_ range of
circuits included were
selected on the basis
of apnlication and
practicality, A design philosophy
section is included with each group
of circuits, thereby providing a basis
for understanding circuits other than
those selected as examples. This is
a_ collection of practical circuits
which have wide application. Each
circuit description includes data con-
cerning_any unique design or opera-
tional data. Hundreds of 1llll§tratmns
and dmg-rams. 448 pps., 97

Acoustic Techniques
for Home & Studio

Complete coverage of
a neglected subject!
Two related areas—
audio and ncousncs
—are neatly tied to-
gether in this sin-
gle volume aimed
for the hi-fl buff as
well as the profes-
sional broadcast and
recording studlo
technician, If
can _ handle Blmp]e
1 algebra and read a
gr ih oull be at ease with this
00! esign treatment for assuring
maximum fidelity—mnot at the loud-
speaker, but at the ear, where good
sound really means somethmg With
proper application of the techniques
and tests outlined, you can deter-
mine what your room acoustics
lack and what to do to improve
themm—at minimum cost. 224 pps,,
168 illus. Hardbound.

List Price $7.95 ® Order No. 646

Ten-Minute Test Techniques
for PC Servicing

tmnmtes  This new Art Mar-
Tehoues i OIS “classic”’ is &
#C Sorvicing ractical, easy-to-fol-
nawws  Jow PC board repair
guide with scores of
shortcuts for the be-
ginner or pro. You'll
learn  how grmted
circuit  boar are
made and how com-
¢/ ponents are mount-
ed; replacement tech-
¢ niques for damaged
- boards; soldering and
desoldering; plus the tools and
chemicals needed. Reveals unique
tricks used by the pros to remove
and replace components without
damaging fragile pnnted boards.
The author delves into “flow chart’”
servicing and shows how these trou-
bleshooting roadmaps can cut servic-
ing time, 216 pg , 114 illus., 16-
KI e Schematic ectlon for Admiral
{20 and Philco 2CY91. Hardbound.
List Price $7.95 ® Order No. 698

.. . for more details circle 105 on Reader Service Card




um and silicon transistors and list
them on a small chart pasted to the
side of your VOM.,

Two other notes of caution: 1)
Check the voltage between the test
leads of your ohmmeter. Some ohm-
meters have 6 or more volts between
their test leads in the high-ohms
ranges. This amount of voltage can
damage some “delicate” transistor
junctions. 2) Check the polarity of
your ohmmeter test leads. Some
multimeters are designed so that the
polarity of their input is reversed in
the ohms function; the positive test
lead becomes negative and the nega-
tive becomes positive.

IN-CIRCUIT TESTS

As stated previously, the very
first step in testing semiconductors
should be in-circuit voltage checks.
When this is not possible, as in the
case of power supply short circuits,
or when the collector voltage is a
high voltage at a high frequency
(flyback circuits, etc.), ohmmeter
checks should be made first.

In a normally operating circuit,
there should be approximately 0.6
volts across the emitter-to-base junc-
tion of a silicon transistor and about
0.2 volts if the transistor is a ger-
manium type. If this voltage is in-
correct, do not assume that the tran-
sistor is defective until you have
checked the various supply voltages.
Often a voltage regulator or rectifier
failure or a short elsewhere on the
same supply line drastically alters
supply voltages. For this reason, it
is a good practice to always check
supply voltages first.

Figs. 4, 5 and 6 illustrate the volt-
age conditions which will be present
as a result of various defects in a
common-emitter circuit equipped
with an NPN transistor. (The same
circuit equipped with a PNP tran-
sistor would display the same symp-
toms.) The common-emitter circuit
was chosen as an example becausc it
is used morc often than the other
two basic configurations. Although
a few of the defects in Figs. 4, 5 and
6 will cause different voltage symp-
toms in common-base and common-
collector circuits or if different bias
and stabilizing networks are used,
the causes and symptoms in Figs. 4,
5 and 6 can be “transposed” to these
circuit configurations by using the

following general diagnostic guide-
lines:

o If the base-to-emitter junction
does not have the correct for-
ward-bias (about .2 volts for ger-
manium and .6 volts for silicon)
and there is no evidence of cur-
rent flow in the collector-to-emit-
ter circuit (lack of voltage drop
across resistors in series with the
collector-to-emitter circuit and
the supply source), check for de-
fects in the base and emitter cir-
cuits,
o If the base-to-emitter junction
is correctly forward biased but
there is no evidence of current
flow in the collector-emitter cir-
cuit, check for an open in the col-
lector circuit.
o If the base-to-emitter junction
does not have correct forward
bias and there is evidence of cur-
rent flow in the collector-to-emit-
ter circuit, check for a short or
leakage in the collector-to-emitter
circuit.

The preceding guidelines presume
that supply voltages have been
checked and are normal.

Some technicians short the base-
to-emitter leads and look for a re-
duction in the collector current as an
indication of a good device. There
are some pitfalls in this method, not
the least of which is the possibility
of destroying the transistor if you
short the wrong leads, and the ever
present hazard of your hand slipping
and shorting to adjacent circuits.
For such tests, I prefer to use an in-
sulated mini-clip with extendable
hooks which can be clipped right on-
to the transistor leads with little
danger of shorting, even in tight
spots,

Occasionally, you will run across
a circuit in which the bias is incor-
rect but everything else in the set is
normal with the transistor removed,
and the transistor itself checks nor-
mal out of the set. In such cases,
look for oscillation. An oscillating
IF stage is common when someone
has “tweaked” an alignment adjust-
ment. Sometimes, other stages will
oscillate at any frequency from
audio to UHF if a bypass capacitor
in a dccoupling circuit opens. Use
your scope and low capacitance
probe to quickly spot such oscilla-
tions.

20 | ELECTRONIC TECHNICIAN/DEALER, JANUARY 1975

In many sets, several transistors
are DC coupled in “chains.” If one
transistor is defective or the bias
of a stage at the front of the chain is
incorrect, the entire chain will dis-
play abnormal voltages. In such cas-
s, you can save time by removing
the transistors one at a time, for
individual testing. If you find a de-
fective one do not stop. Continue
testing until you have examined the
entire chain. Such circuits often
have more than one defective tran-
sistor, because one failure triggers
more.

Some modern circuits use Dar-
lington transistors, which are really
two cascaded transistors in one
package, as shown in Fig. 7. Be-
cause they have three terminals, as
any other transistor, it is rather
mystifying to find about 1.3 volts
between base and emitter. In Fig. 7
you will see that there are two emit-
ter-to-base junctions in series be-
tween the base terminal and emitter
terminal, which accounts for the
base-to-cmitter voltage being fwice
that of the usual bipolar device.

A shorted power transistor in an
audio output stage will cause blown
fuses. An open device might not be
s0 obvious because one half of a
push-pull, transformer-coupled stage
will still operate, although the audio
will be distorted. OTL (output
transformerless ) complementary
symmetry stages, on the other hand,
do not function at all with one tran-
sistor defective.

Defective IF or RF stages might
not completcly eliminate a strong
local signal, just as in vacuum tube-
equipped circuits. There is enough
capacitive feedthrough in a “dead”
transistor to produce a degraded,
snowy picture or, in the case of AM
or FM radios, a weakened or noisy
signal.

In resistance-coupled stages, cer-
tain defects will cause the base and
collector voltages to shift significant-
ly either above or below normal.
However, in transformer-coupled
RF, IF or AF stages there might not
be sufficient load resistance to cause
a noticcable DC voltage drop. In
such cases, the voltage drop across
the emitter resistor can be used as a
quick and convenient means for cal-
culating the transistor collector-to-
emitter current, M



Your VT

This may sound like a harsh
claim, but it's true. Thousands of TV
technicians are using instruments
designed in the 1950’s to trouble-

shoot circuits designed in the 1970’s.

And now, most color TV’s have
solid state circuits. So use of
out-of-date test equipment just
compounds the problem.

The generation gap has grown
too big.

The Fluke 8000A 3%z digit multimeter

Solid state calls for new
performance standards.

Your “old fashioned” test equip-
ment simply doesn’t measure up to
today’s requirements. For example,
the typical VTVM gives you 5%
accuracy and 2% resolution. In the
old days, that was good enough.
Not so today.

Now you need an instrument to
look at the voltages at each pin of an
IC with sufficient accuracy and
resolution to determine proper IC
operation.

For example, a reading of “around
2.8 volts” is no longer sufficient.
You must be able to distinguish
between 2.80 and 2.82 volts.

You need a test instrument that
gives you 0.1 ohm resolution so you
can reliably measure resistance of
switch contacts, circuit breakers,
and low value resistors.

To do all this and more, you need
the superior capabilities of the
Fluke 8000A 3V2 digit multimeter.

An instrument designed specifically
for testing solid state equipment.

The 8000A gives you up to 50
times the accuracy and 20 times the
resolution of a VTVM, so you can
measure the various voltage levels
in a solid state chassis with
absolute confidence.

~ A
b

L

L COMMON

You get the sensitivity you need
for low level dc measurements. The
200 millivolt range with 100 microvolt
resolution tells you exactly what
your values are.

The 8000A has an AC frequency
response from 45 Hz to 20 KHz and,
with accessory probes, to 500
megahertz. Resistance measuring
capability ranges from 100 milliohms
to 20 megohms. It offers a 15°C to
35°C accuracy temperature span.
And a 1-year accuracy time span,
meaning it seldom needs calibration.

Unlike other DMM’s the 8000A
has fast response time—3 readings
asecond. And the bright, digital
readout means that no interpolation
is necessary.

The 8000A measures high
voltages, too.

Our 8000A is designed to answer
all the needs of an electronic service
technician.

One very important (and talked
about!) safety requirement is that the
picture tube anode voltage must
not exceed the maximum specified
by the manufacturer. Our §000A has
an optional high voltage probe that
gives you guaranteed accuracy of
1% at 25,000 volts. The probe also
extends the capability of the 8000A
to 40,000 volts to measure the high
voltage in the new 32,000 volt
chassis.

No other DMM's offer this feature.

High voltage probe accessory gives
you 1% accuracy at 25,000 volts

RANGE 12000
0
20 200 jooes

Get the most up-to-date instrument
available.

Don’t be caught in the typical trap.
Many electronic service shops don’t
really update their equipment when
they decide to update. Switching
toa TVMor a FET voltmeter doesn’t
really give you the accuracy and
resolution you need today, or for
that matter, tomorrow.

But with the 8000A on hand, you
know you have a true solid state
testing device . . . an instrument
that can do the job the way it should
be done.

Carry it anywhere. Use iton line or
rechargeable battery power.

Note the conveniently mounted specs
on the bottom decal. They're always
with you.

The 8000A comes from Fiuke, one
of the largest instrument companies
inthe U.S.

It costs just $299 ($40 more with
HV probe).* And it is far and away
the largest selling, most rugged and
reliable 32 digit multimeter in
the world. *Domestic only.

For data out today, dial our toll-free hotline, 800-426-0361 I —
e

John Fluke Mfg. Co., Inc., P.O. Box 7428, Seattle, WA 98133
. . . for more details circle 110 on Reader Service Card
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Profitable and

Competitive Pricing of
Home Service Calls

By J. W. Phipps

How to use your hourly service labor rate to complite
the flat rate you should charge for home calls

B Profitable pricing of both in-shop
and in-home servicing requires that
you determine precisely what it costs
you to produce a manhour of service
labor. Regardless of the particular
method of service labor pricing you
use—whether it is flat-rate (by the

job or function), hourly (actual
time involved), or some combina-
tion of the two—the basis of your
pricing structure is the service labor
manhour and what it costs you to
produce and sell it. This applies to
both in-shop and in-home servicing.

TABLE 1
COSTS OF PRODUCING SERVICE LABOR
TECHNICIAN WAGES & PAYROLL EXPENSES
Technician Wages .. ........ . ... . . . $44,720
Employer Social Security Contribution o 1,230
Employer Unemployment Contribution o . Pl ! 895
Employer Life & Medical Insurance Contribution 1,200
Employer Pension Contribution .. .. .. . . . 474
$48,519
GENERAL AND ADMINISTRATIVE EXPENSES
Secretary/Bookkeeper Wages . . .. S % 8320
Employer Social Security Contribution . . . I TOR— 229
Employer Unemployment Contribution e 166
Employer Life & Medical Insurance Contribution o 300
Employer Pension Contribution . '’ . aa 100
Building Lease . ... ... .. .. . 3,600
Utilities (including heating & air condltlonlng) ir 1,500
Telephone . ... . . .. . i ¥ . =¥ WU . - 500
Office Equipment Depreciation = L . 100
Office Supplies ... ... DB | 2 A 1 B Y . b ... 600
Advertising Expenses c........... 1000
Legal/ Auditor Fees . . . o e 400
Insurance (All other than employee) ......... 5w . : 800
Taxes (all other than Fed. & State income tax W|thhold|ng) L 800
Interest & Bank Charges .. .. ... ... ... .. ... .. . . . . .. oo 800
Misc. (Assoc. dues, subscriptions, license fees, etc) . . . 300
$19,515
OPERATING EXPENSES
Owner's Salary . . .. ... . . LT LLY T .. .$18,000
Social Security Contribution 990
Unemployment Contribution ... . o 360
Life & Medical Insurance Premiums .. .. 400
Pension Premium .. .. .. .. . 300
Vehicle Operating & Maintenance Expenses o 1,800
Vehicle Depreciation ... ... ... .. . .. . . . . . 2,400
Shop Equipment Depreciation . ~.......... 1000
Expendable Items, Shop (cleaners, soIder tape ete) 400
Service Literature ... . ... ... ... .. . ; 109
$25,750
TOTAL SERVICE LABOR BUSINESS COSTS $93,784
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The procedure for computing the
hourly service labor rate you must
charge to recover all business ex-
penses and realize a specific margin
of profit was outlined last month in
an article titled Profitable and Com-
petitive Pricing of Service Labor.
This procedure involves the follow-
ing steps:

1) Computation of the total ex-
penses incurred in the operation of
your business (Table 1)*

2) Computation of desired profit
(Table 2)*

3) Computation of gross service
labor income required to recover ex-
penses and produce the desired
profit (Table 2)*

4) Computation of the total
manhours which will be available
for direct billing to customers (Ta-
ble 3)*

5) Computation of hourly ser-
vice labor rate by dividing the re-
quired service labor income by the
number of manhours available for
direct billing to customers (Table
4)*,

The resultant hourly service la-
bor rate should serve as a basis for
both in-shop and in-home servicing.
The reason for this is that many of
the expenses incurred in the opera-
tion of your business are “shared”
by both in-shop and in-home servic-
ing and cannot be accurately appor-
tioned between the two without the
use of a very detailed and complex
cost accounting system, which, for
most shops, would be so inconve-
nient and time consuming that it
would be self-defeating. For exam-
ple, although expenses such as tech-
nician wages and payroll expenses,
vehicle depreciation and vehicle op-
erating and maintenance usually can
be accurately apportioned between
in-shop and in-home servicing, oth-
ers such as building lease, telephone,
office equipment and test instrument
depreciation usually cannot be ac-
curately apportioned between the
two types of servicing. Therefore,
unless you already have a proven
cost accounting system which per-
mits you to apportion shared ex-
penses with an acceptable degree of
accuracy and without consuming too
much of your time and that of your
technicians, you probably should
combine all expenses related to ser-
vice labor and compute a single ser-
vice labor hourly rate based on the
combined expenses.



APPLYING YOUR HOURLY
SERVICE LABOR RATE TO
IN-HOME SERVICING

After you have computed the
hourly service labor rate you must
charge to recover all business ex-
penses and realize a specific margin
of profit, you are ready to compute
what you must charge for a home
service call.

There are at least three tried-and-
proven methods for flat-rate pricing
of home service calls:

1) You can charge a flat rate
which covers the time it takes you
or your technicians to travel to the
customer’s door plus a specific in-
crement of service time in the home
(usually 30 minutes). Time con-
sumed in the home in excess of the
specified increment allowed by the
flat-rate charge is charged the cus-
tomer on an hourly basis. For exam-
ple, if the technician spends an hour
in the home and your flat-rate
home-call charge includes only the
first 30 minutes, the additional 30
minutes is charged the customer by
multiplying the shop hourly service
labor rate by .5 (one half hour).

2) You can flat-rate only the
time it takes the technician to trav-
el to the customer’s front door and
then charge all service labor time in
the home on a straight hourly basis.

3) You can flat-rate the techni-
cian’s travel time and use it as your
home-call charge and then charge
the customer separate flat rates for
each separate function the techni-
cians perform in the home.

You can adopt any one of the
preceding methods and make it
work for you if the basis of all three
methods—your hourly service labor
rate—accurately reflects your busi-
ness costs and the margin of profit
you desire.

The only other factor which will
significantly affect the profitability
of your home-call operation but
which is not directly accounted for
in your hourly service labor rate is
the travel time between service calls.
Profitable and competitive flat-rate
pricing of home service calls re-
quires that you be able to predict,
with reasonable accuracy, the
amount of time typically required
for your technicians to travel from
one call to the next. (Your hourly
service labor rate tells you how
much you must charge for this time,
but it does not tell you how much

time 1s involved.) There are two
generally accepted methods which
you can use to determine how much
travel time you should “build into”
your flat-rate home-call charge.
The most accurate method is
called averaging. During a period of
time (the longer, the more accu-
rate), each home-call technician
maintains a log on which he records
the times he leaves one call and ar-
rives at another. At the end of the
sampling period, the travel times re-
corded on the logs are totaled and
then divided by the number of calls
made. This tells you what the aver-
age travel time per call was during
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