DEVOTED ENTIRELY TO THE

JUNE 1947

| TEST EQUIPMENT MAINTENANCE
| GRYSTAL-CONTROLLED
SIGNAL GENERATOR
WHEN THE CUSTOMER
ISN'T RIGHT
| TELEVISION RECEIVERS—
THE POWER SUPPLY

A BOLAND AND BOYCE PUBLICATION



POWER PACK ¢+ + Model 752

The Model 752 power pack provides a well fil-
tered 6 volt - 12.5 ampere D.C. supply from any
standard 115 volt, 60 cycle source. Replacing
messy and troublesome storage batteries for
numerous types of service it is ideal for auto-
mobile radio sales demonstration or service test
bench, effectively operating most push button
tuning auto sets. Useful apparatus for industrial
or laboratory testing. Best all purpose low volt-
age pack. All controls, knobs, voltmeter and ter-
minals are visible and accessible on plainly
marked escutcheon panel. Pack may also be used
for auto accessories testing, battery charging,
magnetic field exciting, electroplating, etc.
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Anyone in Philadelphia’s radio-service circles
can tell you of the high reputation and efficiency
of the servicing department of Witte Radio and
Television Co. And, Witte has one thing in com-
mon with other successful shops; it recognizes the
time-saving value of Rider Manuals, by maintain.
ing a set of all fifteen volumes.

You, too. need this servicing data on Ameri-
can made receivers made between 1920 and 1947.
You, too, need the facts to quickly diagnose
troubles in ony and all receivers that come to you
for repair. You, too, need all fifteen Rider Man-
vals, For, from no other single source is this com-
plete service available; receiver schematics, volt.

age data, alignment data, resistance valuves,

VOL. XV
JUST OUT!

2000 pages, plus
181 page "'How
1t Works™ Book.
$18.00 complete

RIDER MANUALS

Witte has all fifteen RIDER MANUALS

Volumes XIV to VI (each volume)

A SIGN OF
SUCCESSFUL
SERVICING

chassis layouts and wiring, and trimmer connec-
tions. Dependable, authoritative information.

Volume XV, covering sets issued during 1946
and some unpublished pre-war models, is full of
features resulting from "'Sixteen Years of Contin-
ving Service for the Radio Servicing Industry.”
For example, ‘'clarified-schematics””, which break
down the composite diagrams of hundreds of
complicated multiband receivers into individual
schematics of each circuit as it exists with each
turn of the wave band or equipment switch.

With each copy of Volume XV is the 181 page
"How It Works” book, a guide to the theory of
operation of the new technical features in the
fatest receivers. Volume XV, also includes all pop-
vlar “"Ham’ communication receivers, Scott re-
ceivers, Magnavox RA combinations and record
player combinations.

Rider Manuals are an investment which keeps
pouring out profits for you. Those who bought
Volume |, 17 yeors ago, are still benefitting from
it. Be sure your shop has the Sign of Successful

Servicing—be sure it has all fifteen Rider Manuals.

$15.00

Volume VI SBaseaaca0e e 11.00
Abridged Manuals | to V (one volume) R . . 17.50
Record Changers and Recorders .. . . P ... 900

MEAN SUCCESSFUL SERVICING
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ENTER THE

RIDER
MANUAL
CONTEST

224
OPPORTUNITIES

10 WIN!

'4,325

CASH

i PRIZES

AND
SERVICING
EQUIPMENT

JUST TELL WHY
(in 100 Words or Less)

“RIDER MANUALS
MEAN

SUCCESSFUL SERVICING”

That's all you need do. Nothing
to buy. Nothing difficult. No need
for fancy writing. Write your
entry on official blank, obtain-
able from your parts jobber, in
plain everyday English. The first
thing you write may win you one
of the 224 valuable prizes.

DON’T PUT IT OFF.
WRITE IT DOWN!

Send in ycur entry
Now!

JOHN F. RIDER

Publisher, Inc.

404—4th AVE, N. Y. 16, N. Y.

Export Division,
Rocke International Corp.,
13 E. 40th St., New York City
Cable ARLAB



THE ONLY BOOK OF ITS KIND IN THE WORLD

Basie Vibrator Structures

Mallory Standard Vibrator
Types

Selection of Corrcet Vibrator

Power Transformer
Characteristics

Typical Vibrator Characteristie
Data Sheets

Power Transformer Design

General Procedure in Designing
Transformers

Has the answers to your
questions about vibrator

power supply designs...

Examples of Transformer

Design

Design Considerations for Other
Applications

High Frequeney Vibrator Power
Supply

Timing Capacitor
Considerations

Design Practices and Methods
of Interference Elimination

Vibrator Power Supply Circuits

Vibrator Inspection Procedures

/

What do you want to know about vibrators or vibrator power supplies? What kind
of problems are you called on to solve? This book gives vou the answers to vour
“why”” guestions. It will help vou to understand the basic principles involved in
vibrator power supplies as well as the designing of such equipment.

The information brought vou in the Mallory Vibrator Data Book is complele,
original and easy 1o understand. Produced by the country’s largest makers of
vibrators, it shares with you sixteen vears of highly specialized power supply experi-
ence—and cannot be duplicated anvwhere else. It embodies the same kind of
“know how” that Mallory has brought you in such outstanding volumes as the

Radio Service Fneyclopedia, the Mallory Technical Manual and othiers.

Although just published, this great new book—the ouly one of its kind in the
world—is already in large demand. Order now hefore the first edition runs out.

See your Mallory Distributor. Price $1.00.

See Your Mallory Distributor for a free copy of the
1947 Replacement Vibrator Guide

PR MALLORY & CO. Inc VIBRATORS . . . VIBRAPACKS*. . . CAPACITORS ...
VOLUME CONTROLS ... SWITCHES ... RESISTORS
... FILTERS ... RECTIFIERS ... POWER SUPPLIES.

ALLORY

APPROVED PRECISION PRODUCTS

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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* Select that control for ohmage,
taper, tdp. Then select the re-
quired shaft—round, flat
knurled, auto-radio, etc. They go
together with a bang. Just a blow
on the shaft and it's permanently
fastened. No wiggle. No wobble.
No coming out again. It's as rigid
as the {actory-riveted job.

That's what servicemen like
about the new Clarostat Ad-A-
Shaft. Mechanically, it's tops—
fully matching the electrical per
fection of the Clarostat control.

With each Ad-A-Shaft Control
Series AM (Standard) or AT
(Tapped) you select any type
shaft you need. Minimum stock,
maximum uses. You can now
afford to have controls on hand
No need wasting time chasing
down to the jobbers’ each time.
No tieing up of real money.
Here's the right control and right
shaft right at hand.

Ask our jobber about the new
Clarostat Ad-A-Shaft. By all
means try it. You'll want it alter
that!

CLAROSTAT MFG. CO., Inc. - 2857 N. 6 St., Brocklyn, N.Y.

3



WHEN THE CUSTOMER
ISN°T RIGHT

by Eugene A. Conklin

Cartoons by Vic Turner

The customer isn't always right, and when he isn't, he's hard to
handle . . . But remember, he's your customer—right or wrong!

a UCCESs in the radio service busi-
ness, as in any other where
direct contact is made with the con-
sumer, depends to a greal extent
on the manner in which the custo-
mer is treated. The average layman
knows very little about his radio
and when his receiver is in need of
repair, he more often than not be-
comes very mterested in what must
be done to put it back in working
order. He or she invariably asks
questions of the serviceman. Be-
cause the consumer knows so little
about radio and radio servicing,
these questions are often difficult to
answer. Good business practice
tells us that they must be answered
with an eve toward satisfying the

4

customer and building confidence.
By anticipating the logical ques-
tions before they are asked, it is
possible to develop a technique
which will fulfill the above require-
ments. The writer went to a num-
ber of successful service shops to
find out how they mect some of the
more commonly encountered situa-
tions. The following are the ques-
tions and answers they gave.
What is the best procedure to
follow when a customer calls on
the phone and requests that a
serviceman be sent to his or her
home to repair a radio while the
owner is absent?
Answer: Often a customer will
call and state that "The kev 1s in

the mailbox, nobody will be home,
but go right ahead and repair the
radio.” The serviceman who follows
these mstructions and enters an un-
occupied house is taking the risk
of being held responsible for any
possessions lost, strayed or stolen
from that home at any time during
the day the radio is serviced. In
fact, we heard of a case where a
serviceman was accused of having
taken something which later was
found 1o have disappeared a week
before the day he entered the house.

Ideal Radio Service of Dallas,
Texas, has an excellent method of
handling requests of this sort. When
the customer calls, the following
form is dictated over the phone: “I
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authorize to enter
my home for the purpose of repair-
ing my radio and hereby agree not
to hold him responsible for any loss
incurred as a result of his en-
trance.” The customer is then asked
to make out the form, sign it, and
leave it with the key. It provides
protection against unpleasant and
costly lawsuits. In actual practice,
the customer usually realizes that
he 1s not being fair in asking the
serviceman to assume responsibility
for his property and will request
that the serviceman call at a time
when someone will be home. The
customer almost always respects the
business-like way in which the mat-
ter has been handled.

What is the best answer to give
when a customer complains that a
competitor down the street
charges less both for components
and hourly labor?

Answer: The Ruby Avenue Radio

CUT RATE RAVI
SERVILING
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Service has its representatives in-
form the customer that its service
rates are based on the work of skill-
ed servicemen and the best of com-
ponents from the standpoint of
quality. They point out that serv-
ice charges can only be lowered by
using inexperienced help and parts
of a poorer qualily, and they re-
mind the customer that either pro-
cedure often proves more costly in
the final analysis. If handled tact-
fully, the customer will see the logic
of the above answer without making
it necessarv to brand a competitor
as unreliable.

What is the best thing to do
when a customer insists on con-
versing with the serviceman when
work is being done on a set in the
home?

Answer: Jackson Radio Service of
Jackson, Mississippi, has its repre-
sentatives take a full five minutes to
demonstrate their service tools and

explain as sumplv as possible the
function of each. At the end of the
explanation, the serviceman men-
tions that, while he welcomes a
silent observer, conversation takes
his mind off his work, lengthens the
job, and increases the cost to the
customer. The customer quickly
realizes that he is is paying for the
serviceman’s time and will no long-
er interfere.

What is the best thing to do
when a customer requests credit
after repairs have been made?
Answer: The Ann Arbor Radio
Sales and Service of Ann Arbor,
Michigan, uses newspaper and
radio advertising to explain to serv-
ice patrons that it welcomes credit

service customers on the following
basts: Two references must be pro-
vided and the firm allowed to check
with the local Credit Bureau. If the
results of the investigation are sat-
isfactory, Ann Arbor Sales and
Service extends credit for thirty
days. 1f an account is not paid
within five days of the termination
of the credit period, no future serv-
ice calls are made except on a strictly
cash basis.

Granger Radio Service of Roches-
ter, New Yorlk, has a plan whereby
customers pay service charges
amounting to more than ten dollars
on the basis of one-third down and
the balance within thirty days.

What can be done when a cus-
tomer attempts to repair his own
radio, succeeds in doing consid-
erable damage, and then sends for
the radio serviceman?

Answer: When an examination of
the receitver shows that some inex-

— To Page 20



by
John B. Ledbetter

MANY RADIO SERVICEMEN who
daily encounter delicate and
complex electronic equipment are
reluctant to service their own test
instruments. While it is sometimes
desirable to return test equipment
and meters to the factory, many
items of maintenance may be suc-
cessfully undertaken in the shop.
Ability to service one’s own equip-
ment not only saves precious time
and money, but usuvally improves
efficiency and self-confidence.

Instrument and test equipment
may be preventive or corrective.
Preventive maintenance is that per-
formed as a regular routine check-
up, whereby abnormal conditions are
found and corrected prior to break-
down. Corrective maintcnance may
be classified as that necessitated bv
equipment failure, and includes all
measures required to restore normal
operation.

The source of equipment failures
is a defective part, damaged meter,
or faulty tube, and can be traced
and corrected without difficulty.
Often suitable replacement parts
may be obtained from a local radio
distributor; special or precision
parts should be obtained from the

6

MAINTENANCE

Test equipment which is always in tip top

shape means dollars

in the serviceman's

pocket. Many a repair job results in double
working time and expense because of instru-
ment breakdown which a reqular maintenance
schedule could have prevented. This is the
first of a series of three articles explaining
how to increase the life and efficiency of your

equipment.

manufacturer. Orders for such
parts should include the instrument
serial and model number and an
exact description and number of the
defective part.

If the defect or breakdown re-
quires return of the instrument to
the manufacturer, a note should in-
clude: (1) The exact nature of the
complaint, (2) any erratic behavior
prior to failure, (3) whether trouble
is intermittent, and (4) repairs or
observations made by the service-
man. Such information provides the
manufacturer’s service department
with a case history of the instru-
ment. Without this information, the
manufacturer might waste time in
repeating operations already per-
formed by the serviceman, with re-
sultant increase in tinte and labor
charges.

Preventive Maintenance

Equipment failures and deprecia-
tion may be minimized by proper
care in handling, by precautions to
prevent overload, and by making
periodic check-ups on each instru-
ment,

Most failures of meters, copper-
oxide rectifiers, and other parts, are

due 1o overload and incorrect scale
settings. These are both almost en-
tirely due to carelessness or “human
error.” Most of us have at one
time or other become absent-mind-
ed just long enough to touch the
test prods across a high voltag
with the meter range set on the mil-
liampere or ohms scale. Much time
and trouble, to say nothing of serv-
ice interruption, can be avoided
simply by making sure the proper
range or scale is being used for each
test. When doubt exists as to the
approximate value of the current or
voltage under test, the highest meter
range available should be used be-
fore switching to a lower scale. In
this way, the meter and resistors are
protected against overload. This
system is also advantageous in
checking low-voliage circuits since
there is always the possibility that
a shorted tube or component has
placed excessive voltage across these
points.

Maintenance Requirements

Proper care and operation, coup-
led with a definite maintenance
schedule, will often decrease de-
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terioration and breakdown by as
much as 90 per cent.

The amount of maintenance re
quired and the manner in which it
is carried out depend largelv on (1)
the type of instrument, (2) the con-
ditions of use, and (3) the care
with which it is handled and operat-
ed. An instrument in regular opera
tion naturally requires more fre
quent checking than one used occa-
sionally. This does not mean that
equipment used infrequently should
not be checked at regular intervals.
While moving parts of seldom used
instruments may not suffer much
wear, they are subject to oxida-
tion and corrosion, collection of
foreign matter, and exposure to
moisture, heat, salt air, and other
elements. Heat is responsible for
carbonizing lubricants in bearings,
shafts, and dial mechanisms. Ex-
posed parts should be cleaned and
lubricated regularly as recommended
by the manufacturer.

Salt air, hunmidity, and chemical
fumes in industrial areas, are injur-
lous to metal parts, especially switch
contacts, coils and wire-wound re
sistors. Condensers will dry out
rapidly when exposed to heat. Al
though a number of modern test
instruments are available with
molded resistors, sealed meter cases,
and impregnated components which
aid in moisture-prooting, most parts
are exposed and require occasional
cleaning and lubrication. Recom
mended methods for cleaning and
servicing test equipment are oul
hned in the following discussion.

Routine Maintenance

Preventive maintenance, more
generallv known as “‘routine” ser
icing, is equally important i all
types of test equipment. The basic
group, including tube tester. volt
ohm-milliammeter, and signal gen
erator, require more altention than
most of the others since they are in
more constant use. It is to these in-
struments that first consideration 1s
given.

Efficiency can be increased im
mensely by first setting up a definite
maintenance schedule. In this way,
there is less likelihood of overlooking
a defect. The exact order in which
the various steps are carried out is
not important as long as a// steps are
included. Each serviceman has his
own method of performing routine
maintenance. It 15 recommended

RADIO MAINTENANCE e JUNE 1947

that, once the servicenian has chosen
a desirable procedure, he list the
steps in order and follow that order
inall tests. By adopting a set meth-
od of performing maintenance du-
ties, the servicenian memorizes each
step, and, as a result, becomes more
efficient and thorough.

Before proceeding with our dis-
cussiorn of maintenance routine, it
may be well to review the operating
characteristics of the parts which
make up the modern tester and
their more common failures.

Rectifiers

Conmion types of rectitiers used
in tube testers, volt ohm-milliam-
meters, and other equipment em-
ploying DC meters to measure AC
voltazes, are (1) vacuum tube and
(2) copper-oxide. The vacuum
tube 1s usually a 30, 80, 6H6 or
similar type connected as a diode
or half-wave rectifier. Trouble with
this type of rectitier 1s usually low
emission or hurned-out hlaments.
Internal shorts or leakage between
the cathode and the heater some-
times occur; hlament-to-plate shorts
seldam are encountered except in

Fig. 1
ide rectifier (A,) precision resistors (B,) and push-button switch assembly
(C.) Proper care of these and other parts is explained in the text.

cases of broken filaments. I[ndica
tive of rectiher trouble is an error
or zero reading on all the AC scales.
Low readings indicate a weak recti
fier; no reacding points to a burned
out tube, or, occasionally an open
rectifier.

Rectifier tubes should be tested
for shorts, leakage, and internuttent
heaters or hlaments, and replaced if
necessary. Occasionally, 1t will be
necessary to readjust the line rheo
stat to compensate for the ditference
in rectifier output. A small rheostat
adjustable with a screwdriver will be
found in most good tube testers.
The line voltage should be checked
with an accurate voltmeter and the
rheostat adjusted (o give the same
reading ou the tester meter. Some
testers employ a shadowgraph or
similar indicating device in conjunc
tion with a rheostat controlled from
the front panel. With these testers,
it 1s not necessary (o compensate
for rectifier changes.

To avoid confusing rectifier
trouble with other failures, check
the meter action on DC voltage
scales with a battery or other source
of kwnown vollage, or check meter

— To Following Page

Internal view of a typical volt-ohm-milliammeter, showing copper ox-



Fig. 2 Miniature type of muitimeter especially useful for portable work.
Switches are eliminated by the use of a large number of tip jacks.

readings on the chmmeter scales.
Low readings on all scales may be
due to internally shorted turns on
the meter coil, or 10 a low-resistance
short in the range swilch or test
lead circuit

Remember that most troubles are
simple. Tracing the defect becomes
difficult usually because the obvious
causes are overlooked in the search
for “complicated” failures. An ex
ample is offered from a recent ex-
perience in which the author was
called upon to service a Ilickok
“Jumbo” volt-ohm-milliammeter
which gave only a very slight indi-
cation on any scale. The mcter was
checked first bv (isconnecting 1t
from the circuit and checking for
resistance with an ohmmeter.
(When using this method, an ex-
ternal resistor of several thousand
ohms should be used in series to
prevent “pegging” a sensitive
meter.) The input and range cir-
cuits were then checked with the
meter in the circuit, but only for
continutty.  The series resistors
were checked. Then it was decided
to check the circuit with a low-
range ohmmeter for shorts. ITmme-
diatety, the “C” battery was found

10 be shorted to the case by a sharp
corner on the mounting strap which
had punctured the battery insula-
tion. Had the circuit been checked
first, the trouble would have been
found at once. The obvious was
overlooked simply because the
owner and several other servicemen
had ‘“checlked” the instrument and
assumed it presented a complicated
service job.

A copper-oxide rectifier is com-
posed of a series of oxide coated
copper plates in which current will
flow more easily from oxide to bare
copper than in the opposite direc:
tion. While it has cerlain frequency
and voltage lumitations, it is useful
for practical service work and is in-
expensive, simple, and rugged.
Common tvpes are half-wave
double half-wave, and full-wave,
examples of which are shown in
Fig. 3. Types A and C are of the
full-wave (bridge) type shown in
schematic diagram 1. Type B is the
double half-wave, dia
orams 2 and 3.

shown

The following precuautions should
be observed when copper oxide rec-
tifiers are installed ov replaced:

1. Never expose the rectlifier to

temperatures above 45°C. Keep
your soldering iron clear when mak-
ing connections.

2. Avoid contact with acid or per-
spiration. When handled, the unit
should be wrapped in tissue.

3. Only exact replacements or
carefully checked substitutes should
be installed.

4. Always mark all connecting
wires as this will prevent mistakes
such as wrong polarity.

Variable Controls

Potentiometers and rheostats
found in tube testers and volt-ohm
milliammeters are usually wire-
wound. A common fault is erratic
operation, particularly on the low-
ohms scale. Where erratic per-
formance is due to dirty wiper arms
and contacts, the control may be
cleaned by tlushing it with a mix
ture of half alcohol and half ether.
Loose controls should he disassem:
bled, the arm bent to provide better
contact, and reassembled. After
cleaning, contact surfaces of the arm
and resistance element should be
coated with a very thin film of vase
line, fine clock oil, or Lubrico MD

manufactured by Master Lubri
cants Company, Philadelphia, Pa.)
Avoid applying an excess which will
collect dirt, grease, and other for-
eign matter. Corrosion may be re-
moved with a hne grade of sand
paper, brushing away the residue
with a small brush or flushing with
carbon tetrachloride and lubricating.
Occasionally, a drop of oil should
be applied to the bearings and shaft
bushing.

In the majority of cases, the con-
trol as furnished by the manufac
turer is built too lightly for rough
use. The contact arm loses tension.
The resistance element and the shaft
and bearings become worn or loose,
resulting in  wobbly action and
faulty operation. \When space al-
lows, worn controls should be re-

placed with 2-watt wire-wound
units.

Switches
When operation of toggle

switches becomes erratic, the logi
cal solution is replacement. Wafer-
type rotary switches may be cleaned
by removing oxidation with very
fine sandpaper and flushing with a
mixture of ether and alcohol. Ten
sion may be increased by dissassem-
bling and springing the contact jaws
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together with a pair of long-nose
pliers,

Many test instruments are equip-
ped with gang-type push button
switches for selecting ranges and
positions.  Locking notches on
shafts often become worn so that
buttons will not stay in a locked
position. In most cases, the edge of
the notched side of the shaft is
found to be rounded instead of
straight. This can be remedied by
filing. A broken contact blade can
be repaired by cleaning, tinning and
soldering at the hrealk, applying
enough solder over and around the
broken area to hold the blade firmly
without allowing bend in the
soldered area. Soldering is done
with the push buttons in the release
or “out” position to relieve strain

T g
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and to allow tension when the but
ton is pushed in. Cleaning of the
contact surfaces is done in the same
innner as outlined above.
Wiring

All connections should be checked
for rosin joints, cold-soldered or
loose counections, and broken leads.
Corded cables are particularly sub-
ject to leakage effects due to mois-
ture or fumes, and lacing should be
removed when instrument is used in
seaboard and industrial areas. The
wires can then be spaced to prevent
leakage effects.

Condensers

Capacitors used in fest equipient
are usuallv good for the life of the
They are subject to

instrument.

@ ©

Fig. 3 Types of copper oxide rectifiers which the serviceman is likely to en-
counter in servicing his own test equipment. (See text.)

Fig. 4 View of wirewound volume control with back cover removed. This is
typical of the controls often found in test equipment.
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the usual troubles, however, and
should be checked when symptoms
appear. If subjected to long periods
of use or extreme heat and humid-
ity, they may become leaky, dried-
out, lose capacity, or become inter-
mittent. Rarely is a shorted con-
denser found.

Faulty condensers are indicated
by abnormal readings in one or
more of the AC ranges, including
the “output.” The defective con-
denser is identified when only one
AC range is incorrect and all others
provide accurate readings. Where
all ranges are inaccurate, the recti-
fier tube or unit should be inspected.

If replacement is necessary, a con-
denser whose value is near that of
the original unit should be used.
Values may be changed or several
condensers connected in parallel or
series-parallel until the meter read-
ings correspond with a known volt-
age or with a calibrated instrument.

Resistors

Resistors, like condensers, rarely
give trouble since most units are of
the precision wire-wound type. The
greatest strain to which they are
subjected is accidental overload, and,
in certain locations, corrosive effects
from chemical fumes and humid or
salt air.

Tn the cheaper test equipment,
several carbon resistors may often
be found in a cluster. An inaccu-
rate range may be due to leakage
between adjacent resistors. They
should be spread apart slightly to
avoid such possibility. No meter
reading mav be due to an open mul-
tiplier resistor. In like manner, an
open or partially shorted shunt or
series resistor will result in inac-
curate rcadings of the range in
whose circutt it is connected.

Replacement resistors should be
checked for overall circuit accuracy
bv comparing meter readings with
known values or checking against
v laboratory standard. (Most high
schools and university physics labo-
ratories have precision voltmeters
and ammeters; it is relatively easy
to have a friend or faculty member
check the instrument—usually they
are glad to do so as a class demon-
stration or project.)

Part 2 will continue our discus-
sion of routine maintenance proced-
ure, meter repair, vacuum-tube volt-
meters, oscillographs, and other
shop equipment. ¥ ¥ ¥



by Morton Scheraga

Allan B. DuMont Lahs.

This article completes the discussion of the seven sections of
the television receiver. Articles to follow will cover the new
circuit designs and components.

FIYELEVISION receiver power sup-

plies are more complex than
those found in the usual radio re-
cerver, for they must supply a mul-
tiple of voltages over a wide range.
I'or example, in one conunercial re-
ceiver now on the market, 400
volts are applied to the sweep
circuits ; 300 volts are applied to the
RT°, wvideo, and sound circuits; a
negative voltage of 10 volts supplies
the heam positioning civcuits; and
the cathode-ray tube is driven at a
potential of 12,000 volts.

Usually two separate supplies are
employed as the most economical
means of producing these voltages.
Since the picture tube requires &
very high voltage at low current
one of the supplies is used to per
form only this function. The maxi-
mum beam current drawn by the
picture tube is about 200 micro-
amperes. On the other hand, the
sweep circuits of a magnetically de-
Hected tube draw as mueh as 200 ma
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at around 400 volts, while the rest
of the receiver usually requires an
additional 100 to 150 ma at about
300 volts. These currents and volt-
ages are, therefore, drawn from a
second supply, with the various volt-
ages tapped from a bleeder.

The type of cathode-ray tube used
in the receiver will determine the
operating voltages of the power sup-
ply. Present day seven-inch, direct

A complete power supply for a television receiver.
a number of new features which will be described in a later article.

view tubes use from 3 to 6 kv ac-
celerating potentials. Ten-inch tubes
operatle at 8 to 10 kv, and the large
fifteen-inch and twenty-inch tubes
are driven at voltages someimes as
high as 15 and 18 kv, respectively.
Another factor which affects the de-
sign of the supply 1s the focus and
deflection  system.  Magnetically
focused and detlected tubes require
large currents, whereas electrostatic-

This supply incorporates
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The above illustration shows where the various power supply voltages

are applied to a magnetically deflected and focused cathode-ray tube.

ally focused and deflected tubes
operate at high voltages but low cur-
rents.

Magnetic Deflection

Let us consider first the television
receiver supply designed around a
magnetically deflected tube. Tig. 1
is a simplified diagram of the various
voltages that control the tube’s
operation, while Fig. 2 shows a
typical power supply in greater de-
tail. The filament is heated from a
60 cycle low voltage source. The
filament ratings in modern tubes are
6.3 volts at 600 ma. The tube shown
in Ilig. 1 is operated with a cathode
at low potential so that the filament
winding connected to it does not
have to be insulated against high

voltage breakdown. Sometimes, the
cathode is run up to several thou-
sand volts negative, in which case
the filament winding is insulated
accordingly.

It will be noted that a positive
voltage 1s applied to the cathode.
This 1s done in order to maintain
the control grid at a negative poten-
tial with respect to the cathode, for
in some circuits, the grid is directly
connected to the plate of the video
amplifier which is at posilive po-

rent.  This variable voltage 1s the
brightness control of the receiver
and is set by the user when tuning
the set.

Iollowing the grid in the order
of elements in the tube is the first
accelerating electrode. In magnetic-
ally deflected tubes it is operated at
several hundred volts and is con-
nected to a tap on the bleeder of the
lower of the two power supplies.

The next element usually found in
the gun structure is the focus elec-
trode. However, manufacturers are
now making most magnetically de-
flected television tubes for magnetic
focusing which gives more uniform
spot size and a sharper image than
that obtained with electrostatic fo-
cusing. The tube in Fig. 1 lacks the
focus electrode; instead, there is
shown the focus coil, located over
the tube neck and hehind the deflec:
tion coil.

Two tvpes of focus coils are
found in receivers today: One of
high resistance which draws about
30 ma, and another of low resist-
ance requiring approximately 2350
ma. In the nrst type, the current is
low and the coil can be connected

— To Page 22

tential. Thus, the cathode must be

raised o a higher positive value HIGH
than the grid in order to keep the FOCUS VOLTAGEO
latter  negative with respect 10 FOR EE%QTTRR(())SLTATI ALLY

ground. The cathode voliage is FOCUSED TUBE

usually made variable to change the
grid bias, and hence the beam cur
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Fig. 2 A schematic diagram of a high voltage and low voltage supply for a television receiver which uses a mag-

RADIO MAINTENANCE e JUNE 1947

netic cathode-ray tube.
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Radio Maintenance is
presenting @ number of
short articles describing
various pieces of commer-
cialiy available equipment.
All of the units described
will be put through their
paces on the bench before
being presented. It is hoped
that {he information given
will prove helpful when
choosing from the great va-
riety of instruments avail-
able.
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crystal controlled

MGNAL GENERATOR

Fig. 1

by J. R. James

S il

L oatin

e

The Bliley CCO with the case removed. The seven crystals are mount-

ed around the rotary switch and held in place by the large round plate.

Tmc UsE o a crystal controlled

signal generator for alignment
of receivers is becoming increas-
mgly  popular.  We  present  the
Bliley “CCO” as a good example of
the several (ypes of crvstal con-
trolled gencrators mnow available.
There are two main advantages in
the use of this type of equipment:

1. Instead of having to set a
range switch and then carefully ad-
just a tuning dial to the frequency
to be used, one must only turn the
selector knob immediately to the de-
sired frequency.

2. Since the frequencies are crys-
tal controlled, they are very accu-
rate and will remain so since such
an oscillator cannot operate on any
but its designated frequency.

As can be seen in the illustration,
the umit 1s very compact. Controls
and leads are all available from the
front panel and calibrations are
clear and distinct. The circuit is the
AC-DC type; the B minus lead is
kept above ground (chassis) poten-
tial, but a good RF ground is pro-
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Fig. 2 Complete circuit diagram of the Bliley CCO.

vided by a 0.1 ufd condenser (C8).
The chassis and cabinet are thus an
effective shield and at the same time
allow external grounding without
danger of short circuiting the power
line. A 35Z5GT tube is used for
power rectification. The RF oscilla-
tor is a 12SK7 and audio modula-
tion power is generated by means of
a neon bulb. The circuit arrange-
ment is given in Fig. 2.

A rather novel feature of this
circuit is the use of a neon bulb as
an audio oscillator, which provides
the 400 cycle modulation voltage.
The oscillator is the ‘“‘Pierce” type
which has the advantage of not re-
quiring any tuned circuits. This
means that frequency can be
changed by simply switching from
one crystal to another, and that ex-
ternal crystals can be used without
any tuning adjustments.

Controls are as folows:

1. Frequency Selector Kmnob
(center of panel). This control se-

RADIO MAINTENANCE e JUNE 1947

lects one of seven internal crystals
or an extcrnal crystal.

2. Operation  Selector  (left
center). This switch turns on the
power and permits the selection of a
pure RF signal, a 400 cycle modu-
lated signal, or a signal modulated
by an external audio signal.

3. Attenuator (center right).
This is the decimal type of atten-
uator such as is usually found on
signal generators.

4. Output Control (below Fre-
quency Selector Knob). Provides
smooth control of output voltage
from zero to maximum for the par-
ticular attenuator setting being used.

As shown in the photograph, sep-
arate jacks are provided for RF
and audio output signals. These
are located at right and left sides
respectively, near the bottom of the
panel. The external crystal socket
and pilot lights are located to the
right and left of the frequency se-
lector knob.

With ordinary broadcast receiv-
ers, alignment procedure is about

the same as with conventional signal
generators, except that harmonics
of some of the crystal frequencies
are used. We select the TF fre-
quency with the knob in the center
of the panel, feed the signal into the
recetver in-the usual way and align
the IF section.

Since we now require the two
tracking frequencies, 600 kc and
1400 ke, we make use of harmonics.
We select the 200 kc crystal; the
third harmonic will now be on 600
ke, and the seventh harmonic will
appear at 1400 kc. There will, of
course, be other harmonics at 800,
1000, 1200 and 1600 kilocycles. Tf
we should have any trouble identify-
ing these, we can select the 1000 ke
crystal which has only one signal in
the broadcast band. Once on 1000
ke, we can count harmonics from
that point. When the set is aligned,
dial readings at the harmonic points
can be checked.

Short wave bands of receivers
can be aligned by means of the 1000

- To Page 33
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Ll-‘.'l‘ us start this month’s analysis
of circuit diagrams with the
Philco batterv operated Model 46-
132. This is a superheterodyne and
uses a 1LA6 converter, ILNS II°
ampliher, 1LLH4 detector AVC-AF
amplitier, and two 1ASGT power
output tubes. The power supplies
are a 90 volt B batterv and a 1.5 volt
tilament battery pack.

The phase inverter used in this
circuit 1s rather unusual. Iig. 1
shows this portion of the circuit in
simplified form. Notice that there
is a resistor (R1) in series with
the screen supply to output tube
No. 1; whereas the screen of output
tube No. 2 gets its DC directly from
B plus. The screen of V1 is not by-
passed, but decoupling condenser C1
by-passes the screen of V2. This
means that the first screen has a
signal voltage on it, built up across
the resistor R1. This voltage is in
phase with the voltage on the plate
of this tube, which in turn is 180
degrees out of phase with the grid
of - V1. Signal voltage i1s coupled
from this screen through C2 to the
grid of V2 which is thus fed 180
degrees out of phase with the grid
of V1. Phase inversion has thus
taken place in the output stage itself.

Another interesting feature of
this set is the tone compensator
which is placed between the high
side of the volume control and the
grid coupling condenser as shown
in Fig. 2. Condenser C3 and re-
sistor RZ form a total impedance
which varies with frequency due
to the change 1n the reactance of C3.
Since this impedance is lowest at the
highest frequencies, it feeds more of
the “highs” through to the grid of
the tirst audio stage. It can be seen
that this eftect is greater when the
volume control is in a low position
since this conpensator is shunted

14

by
J. Richard
Johnson

the variable arm and the

between
high side of the volume control.

The RCA Victor Model 56X is
an AC-DC type of receiver with
several interestingly different fea-
tures. It uses six tubes of the 12
and 35 volt series; and, instead of
the usual one-tube arrangement, a
separate mixer and oscillator are
used. The circuit for these two
tubes 1s shown in Iiig. 3. The os-
cillator is of the electron-coupled
type usually used with a single tap-
ped coil in which the grid, cathode,
and screen are the oscillating ele-
ments and the plate is simply run at
positive DC potential to maintain
the electron stream in the tube. In
this circuit, however, the single coil
has been split up into two separate
portions. The cathode returns to

— To Page 24

1A5GT/G

TO SEC. OF LAST

AVC

— VNV

VOLUME
CONTROL

LOOP ANTENNA

-

IASGT/G
1
4]
=

B+

Fig. 1

TO ST
A F. GRID
)

| F TRANS.

A.F. GRID
RESISTOR

1ST LF.
TRANSFORMER

AVC

R3

LINE

> B+

Fig. 3

JUNE (947 o

RADIO MAINTENANCE



NO OTHER SERVICE GIVES YOU THESE
EXCLUSIVE PHOTOFACT*» ADVANTAGES

i

PHoTOFACT FOLDERS
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of the equipment covergd.
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In the last few years, there
has been a marked increase
in organizational activity in
the trade. Feeling that the
reader would like to know
more about the organizations
and their activities, Radio
Maintenance is inaugurating
this column containing corre-
spondence received from
servicemen's organizations. If
you are a member of an or-
ganization, we would like to
hear about the activities of
your group.

G. G. Costantino, Secretary of
the Rhode Island Radiomen’s
Business Association, gives us the
following information about the
activities of his organization:

“On March 24th, the first major
lecture in the series being sponsored
by the R.I.R.B.A. was given by Mr.
Leon Rensicow, Chief Engineer of
the Electronic Instrument Co.,
whose subject was ‘Signal Tracing.’
The lecture and demonstration were
very interesting to the many assem-
bled. The sponsor was the Wm.
Dandreta Co.

“On April 28th, Mr. I‘reeman
Spindell, Chief Engineer of the
Browning Laboratories, lectured on
FM and demonstrated the Brown-
ing tuner before a gathering of 150
technicians. Mr. Spindell covered
the subject so completely and
answered questions so intelligently
that he won the admiration and re-
spect of all present to such an extent
that we want him back for a repeat
performance on some other subject.
The sponsor for this lecture was
the DeMambro Radio Supply Co.

“New officers were elected on
April 14th and the installation will
take place at a dinner dance on
May 12th.”

G. G. Costantino,

Secretarv

We are happy to report the fol-
lowing information about the As-
sociated Radio Technicians of
British Columbia, Canada.

“The Vancouver Associated Ra-
dio Technicians of B. C. held their
annual meeting in the genial sur-
roundings of the Piccadilly Cafe on
April 9th, with President Wilf
Munton in the chair. A good ma-
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jority of the members were present.

“After a most appetizing meal,
served by the charming hostesses,
all made themselves comfortable by
loosening their belts and leaning
back to listen to a veryv informative
address by Mr. Dick Diespecker
radio commentator of station
C.J.O.R., on the non-technical as-
pects o radio broadcasting. In his
opening remarks he expressed the
opinion, based on his associations
with the species, that it was not nec-
essary to be slightly ‘off the beam’
to be a radio technician, as is so
often stated: but that it did require
a lot of hard work with long hours

evervone silently agreed.

‘Tn describing some of the diffi-
culties encountered in putting on a
radio program. Mr, Diespecker re-
ferred to the book ‘The TTucksters’
but said that fortunately there were
not many sponsors of this tvpe.

He stressed the important part
radio technicians can play in foster
ing public acceptance of and demand
for cultural and educational pro-
grams. but thuat at present they had
the lowest sponsor rating : however,
i1f the listening audience were large
enough. and made their desire for
the more educational programs
known in the proper places. this
would be partly overcome.

“Tollowing Mr. Diespecker's ad-
dress. the regular business of the
meeting commenced ; the minutes of
the previous meeting were read and
adopted. followed by the nomina-
tions for the slate of candidates: \l
Johns was elected president to spark
the association activities for the
next vear: Fred Stucky, vice pres.:
Barney Jensen. sec.; Monty Lennox,
treas.; FEd. Mullen, recording sec.:

the remaining 5> nominations on the
slate, John Haldom, Cyril Helliar,
Bill Brakes, Jim Baird and Sam
Beyer, were automatically consid-
ered chairmen of the various com-
mittees.

“Many prizes were drawn for
during the evening. We thank the
many generous jobbers who donated
them.

“Two A.R.T. members from dis-
tant points were introduced, C. L.
Mathews of Rosedale and John
Pearson, Past President Victoria
Branch.

‘Before handing the gavel to his
successor, retiring president Wilf
Munton spoke briefly on the accom-
plishments and activities of the past
vear as well as pointing to some of
the unfinished business for the newly
elected officers to begin their labors.
The meeting adjourned after a few
well chosen words by President Al
Johns.”

Sam Beyer, Publicity
Associated Radio
Technicians of B. C.

‘At the regular monthly meeting
of the Associated Radio Service
Men of Central Pennsylvania on
Tuesday, May 6th, in the Brown
Library in Williamsport, Pa., the
guest speaker was Mr. Fred 1.
Bartley, Field Service Supervisor
of the Radio Div. of Westinghouse
in Sunbury, Pa. He prefaced his
talk with some pertinent remarks on
associations.

‘T like associations such as yours.
For one thing, they're indicative of
a healthy growth. a desire to pitch

— To Page 32
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SPRAGUE
IF-31
FILTER

STOP

are

interference that

in suppressing
is so often conducted down the

RADIO NOISES FROM
FLUORESCENT LAMPS!

Radio noises caused by fluorescent lamps CAN be sup-
pressed—easily, quickly and effectively.
motion. Just install a Sprague IF-37 Filter on each fixture,
connecting it directly across the incoming leads.
especially designed for the job—und you’ll he pleasantly
surprised how effective they
stop™”
power lines, even to remotely located receivers.
from your nearest Sprague jobber today.

No lost time or

1F-37"s are
“hard-to-

Buy them

copy of the complete
40 page Sprague Catalog
of capacitors, resistors,
mterference fllters
& test equipment.

WRITE for a

FOR SALE—Kadlo and appliance store,
service shop. Near large hydro-electric
project— only shop of its kind in town.
Large 1ural trade. Bldg. leased for
115, Selling because of bad heaith. F.
Ferrell, Jamestown, Ky.

[

FOR SALE--Rider manuals 1. 3, 4, 6,
12, Crosley service manual. Both brand
Weston 770 tube tester with case.
$50 takes all. J. M. DMcDermott, 177
Amabell St., Pittshurgh 11, Pa.

SELL OR SWAP—!000 condensers all
new: 20/20 at 150 V; .05 at 600 V;
005 at 600 V; 250 tubes all tested per-
fect; Weston multi- meter, $15; Supreme
tube tester, $10; G.E. 12 spkr. Nam's
Rad\go Shon, 348 Warren St., Hudson.

SELL OR SWAP—Tubes in sealed car-

tons, one euch: 1A6; 6A\E6/G; 6C:
6J7; 6FB/G; 6RT/G; 6SST; TA 7C;
}2SJ7/G; 12SL1/G’1" 1273; 2aCG/(, 34;
37; 38; 39/44; 76. Need one: 1A7

; 1A5; 3()5 OAS/GT 35Z4; 3525;
0;°43; 45 D. H. Howy, 921 Cleveland
Ave., Hoburt, Ind.
FOR SALE RCA 10-T all wave receiv-
er, 5-200 mtrs, 6 bands, i.f. f.0.,
stand-hy - swiétch, iron core coils, elec.
eve, black erackle box, cabinet, with"
speaker.  Complite  $110.  Astatic D104
nike $15; Weston 682 tube tester $15.
Others. A1l cash f.0.b. Al R Dayes, 29
Charles St Merrick, N o
FOR SALE—Lab. tipe resistance bridge.
385 ulso Niemens Megger, $50. Cash of
will trade for good communications re-
ceiver. K. Stoffer, 428 E. 46th St
Brooklyn 3, o o
FOR SALE--Jackson 660 dynamic sig.
anzlyzer, new condition, $65; 634 counter
iube cliecker, good, $35; Triplptl 1213
ube checker, good, $18; 450-500 used
tubes, all tipes, good to perfect,  $45.

Home A ppliance Co.,

215 8. Mark
ralion, Ohio. ? EESHESH

WANTED-All kinds of late model used
auto radios. Send full description and
Qllice Edgar Joe, Box 709, Cleveland,
Miss,

FOR SALE--Radio tubes 509,

Y
All fast moving s Tt

and saleable. Radio man-
uals; parts  from  cond. to vibrators,
P'riced right. Trefer to sell all to one
individaal-—eash only. Cox Radio Service,
Box 341. Anson, Texas.

FOR SALE- -Kennedy table model radio
53-A, good condition, plays \\ell $10;
Zenith radionic hearing aid B-3- A, bone
conduction, coral color, excellent condi.
tion. Complete with batteries, $30. 1’aul
R. Wells, Box 22, Gilbertsville, Ky.

WANTED Following
1SB6/GT; 1SA6; GE6: 6
182B; Nassau Radio Co.,
Baldwin, L. I, N Y.

tubes : 25ACa'
AD6; 6T5;
25 Church §

WANTED—These hooks by Rider: Radio
Service (uest. & Answers ¥ol. 2: Sery
ieing - Auto  Radio Rec.; Vibrator DWT.
Supplies; Math. of Radio: Practical Test.
;ystem; Paul Cuapito, 637 W. 2lst St.,
irie. Pa.

SWAP -BUY - SELL

WANTED-—Supreme 563 beat freq. audio
osc., new condition. Vill trade for ali-
wave sig. xen., or late model trouble
tester, J. A. Thornton, 916 Dora High-
way, Pulaski, Va.

SELL OR SWAP-——Vibroplex professional
speed bug, original cest $17.50. Want a
good steel pistol grip casting rod and
level winding casting reel. A, Diedrick-
sen, 11 Vine St., New Britain, Conu.

TRADE-—-BC-223 transniitter,
phone, 80 c.w. with a-c¢ power
and_DBC-284 mobile 75-80 mtrs. on BC-
610E or commercial transmitter. Sell Cl3-
160 capaclty analyzer, $29; multi-meter,
215, late NRI radio course, complete
$100. Wunt good camera, Rider manuals.
K. H.  Stello, 12126 Peoria St., Roscoe,

75 watts
supply

Calif.
WANTED-—Class B driver transformer
for pair 2A3's to palr 811 mod's, I'ri.
5000 ohms, step-down ratio 5-6 to 1.
(Pri. to yg, sec.} \rite first. James E.
Grall, Mesa, P.O. Box 223, Arizona.

SELL OR SWAP—1 kw.
pair 806's final, pair 822 modulator.
Rack, panel job ccmplete with ECO,
Complete for quick sale $700 f.o.b. or
swap for sound movie equipment. C. B.
Jones, 128 George $t., I'indlay, Ohio.

X'mitter uses

SELL OR SWAP 600 V.
power supply and 6L6 80-40 mtr. c.w.
X'mitter, 250 power supply on sepa-
rite chassis. Want FB-T; SwW-3; 8-41
or similar receiver covering 10 mtrs.
WAKFL, 690 Courtenay Drive, N.E.,
Aflanta, Ga.

200 ma.

WANTED -32 V. d-¢ to 110 V. a-c
inverter; also 32 and 6V. battery charg-
ing generators. Harry Matzke, New .Au-
burn, Wisc.

WANTED-—Receiver KC-1A.
all letters. Stathis_Linardos,
worth Ave., New York 33,

Will answer
190 Wads-
N. Y.

FOR SALE—BC-406.\ receiver and chart
for conversion to 10 mtr. band. $25
f.o.b. F. W._ DMulvey, 15 Valleyr Place
North, New Haven 15, Conn.

FOR SALE—Vacuum condansers 6-12-50
mmfd; 50 6A8/GT tubes new; offer 5"
5BL’l  green-screen ‘scope tube; 5 vol.
Q8T bound and indexed °31-°35. R.
Schimpf, 6510 Fairfleld Ave.. Berwyn,
11

FOR SALE——Tnplett tube checker 1213,
checks tubes 1.4 to 110 V, except
lutest such ag GATG 12AB6, 35M4, etc.,
$22.50 cash. Shinberg Radio, 2902 Geor-
gia Ave., N.W., Washington, D. C.

SELL OR SWAP-—Need late model sig.

zen. Offer these books: Sprayberry radio
course complete, includes KM, TV. Set
1 bound in 3 vols. with hard covers;

also Ghirardi's Modern Radio Servielng;
and Troubleshooter's Handbook. J. S. Os-
tertield, 26 Grant St., E. Lynn, Mass.

WANTED—Power transformer for RCA-
52, 245 amplitier, For sale: Supreme 541
3" ’scope; Supreme 56! oscillator. Mor-
ton Tadio, 216 St. Louis St., Edwards-
ville. Il

FOR SALE — Hullicrafters: BC-610E
x'mitter; BC-614E  speech  amplifier:
§-20R receiver ard S meter; Turner
xtal inike. Good condition, all for $580
plus freight. 8. E. Dunkley, 100 Ingle-

side, Jackson, Tenn.

SELL OR SWAP-—Hallicrafters S-40 re-
ceiver, used 2 wks; Weston 662 sig.
gen., range 100-3200 ke, ‘MWant Ifalli-
cratfters 8-39 receiver or sell the lot for
$100 cash. B. Snyder, 688 Davenport St.,
Meadville, Pa.

FOR SALE—New Motorola 1000 hr. bat-
tery radios in sealed cartons, can supply
converter for a-c operation:; also radios

for any ecar; want Remington 12 ga.
shotzun and 22 cal. repeater. John Repa
Jr., Main 8t., Richlandtown, Pa.

YOUR CWN AD

The Spragne Trading Post is a
free advertising service for the
benefit of our radio friends. Pro-
viding only that it fits in with
the spirit of this service, we’ll
gladly run your own ad in the
first available issue of one of the
six radio magazines in which this
feature appears. Write CARE-
FULLY or print. Hold it to 40

Send your ad to Dept. RM-67
SPRAGUE PRODUCTS COMPANY
North Adams, Mass.

(Jobbing distributing organization for products of the
Srrague Electric Co.)

RUN HERE FREE

words or less. Confine it to radio
subjects. Make sure your mean-
ing is clear. No commercial ad-
vertising or the offering of mer-
chandise to the highest bidder is
acceptable. Sprague, of course,
assumes no responsibility in con-
nection with merchandise bought
or sold through these columns or
for the resulting transactions.

50~80%
D8; TA8; 7C5;
50A5;

43: a7} 57; 58; I17LI-M7-N7-P7- Z3;
brand new, all types tully gua.ranteed—-
popular brands. Write for list. Commer-
cial Radio, 36 Brattle St., Roston 8,
Mass.

ofY: 1LA6;

FOR SALE-—Tubes
AG; T 1LE3;

AT,
3545;

—

FOR SALE- Precision E-200 oscillator,

$50; 1lickok tester 510X, $40; Phileo
050 tube checker, 1940 model. $95; Trav-
eler battery radio, $11. What do you
need? Chas. Ackenback, 136 E. Main,
Amsterdam, N. Y.

FOR SALE—Single record player with
beautiful brown portable case, $25; Philco

60 rvadio, $14: Vol. 1, Photo-fact fold-
ers, $18.50 with binder; Radio serwicing
course, $2.50. Dan & Ted’s Radio Shop,
4355 S. Honore, Chicago 9, Il

FOR SALE-—Vomax 900 tester, perfect

condition; RCP 805 tube & set tester.
Both for $95. Chas. 8. Alexander, 208
Howard St., New London, Conn.
WANTED--Tube tester in good condi-
tion for 25-cycle operation. M. Evans,
323% Cameron Ave.. Windsor, Ont..
Canada.

FOR SALE—Going out of business due
to illness. Large quantity of first class
radio merchandise at below wholesale
cost. Send for Mst. Slim’s Radio & Tele-
512510: ‘Lab 51 Broome St., Brooklyn

FOR SALE--Tube, standard brands 40%

off list: 50Y6 35A5; 50L6; 35Z3; 117L7;

117P7;  ILE3; 1LA6; 1DS; 3A8 and

many ‘others; New Shure glider pick-up

arms $2.65 ea. Radio & Electric Service

Co., 1808 E. Brambleion Ave., Norfolk
Va.

WANTED—Good used oscilloscope and
vacuum tube voltmeter capable of meas-
uring af.—r.f—and f.um.; also want a
good sig. gen. for trequencies in a.m. and
.\m L. Raaseh, Iinehurst, Janesville,
Wise.

TRADE—Readrite radio analyzer; Supe-
rior signal tracer; Vacuum tube volt-
meter combined; 144 me, x'mitter and
radio receiver, new model BN-11FF. List
for your list. \Vant recorder; 16mm movie
projector; or what do vou have? John
Arnold, P.O. Box 84, Bluffs, 111

SELL OR SWAP-—Large supply of 6Z5
tubes; one 814; Weston Mod. meter:
58A8; 53; 12 59’s. Want large P.M.
spkrs., mxkes, mike x’formers, ete., what

do vyou have? P. M. Powell,
Ave., Chicago 16, 111

3132 Rhodes

FOR SALE—Supreme 3599 tube and set
tester with rollchart and test leads, $60;
Precision 200 signal tracer, $30; both
llke new, used 1 month. David Cardi-
nali, Box 105, Cortland, IIL.

WANTED--Will buy anv or all volumes,
Rider manuals. C. H. McGarrity, 2
(slhag\\‘ick Itd., Windermere, Chuarleston,

FOR SALE Radio Citv Prod. Co., 307
tube tester $15; Supreme 543-S muit-
meter, $15. Both in very good condition
H. W. Gehring Jr.. 2916 Federal St.,
El I'uso. Texas,

ASK FOR SPRAGUE CAPACITORS and *KOCOLOHM RESISTORS by name!

*Trademark Reg, U. 8. Pat. Off.
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NEW DOUBLE TRIODES

Two new double triodes providing single-
ended operation for cascade amplifiers at
frequencies up to 400 mc have been an-
nounced by Sylvania Electric Products Inc.,
New York City. The high mutual conduc-
tance tubes have independent elements
with the exception of heaters, permitting a
saving in space and number of tubes re-
quired. Circuit applications include ground-
ed grid, cathode follower and push-pull
amplifiers and converters in the new FM
and television bands where low equivalent
noise resistance obtained with triocde con-
verters is desirable.

The tubes are supplied with lock-in RMA
basing 8BW-L-O and measure 2-9/32”
overall, a seated height of 13", They may
be mounted in any position.

RUST-REMOVER

CorOdex, a liquid rust remover produced
by Allied Products Company, is claimed
to be amazingly effective on any metal sur-
face and to remove even the thickest coat
of rust without causing any structural
changes in the metal. [+ requires no rub-
bing and is non-inflammable. A copy of the

18

rust control manual, prepared by Allied,
may be secured by writing Allied Products
Company, Dept. RI86, 1133 W. Newport
St., Chicago 13, Il

NEW INTERCOM SYSTEM

RCA's first postwar intercommunication
system, with speaker stations as small as an
ordinary desk clock, has been announced
by the RCA Sound Equipment Section. The
reduced speaker station size is possible in
this two-station intercom since the amplifier
and speaker station are separate units, per-
mitting off-the-desk location of the ampli-
fier. Conversation at normal voice level
requires only a flick of the two-position
switch. Releasing the switch returns it to
"listen"" position. This intercom is easily in-
stalled and plugs into any 110 volt AC or
DC outlet. Additional stations up to five
can be connected to the amplifier.

DYNAMIC MICROPHONE

With the new Acoustalloy Diaphragm, the
Electro-Voice Model 630 dynamic micro-
phone now provides high fidelity pick-up
and reproduction, and is suitable for a
great variety of applications. Frequency re-
sponse is substantially flat, 40-—9000 cps. It
withstands high humidity, extremes of tem-
perature and severe mechanical shocks,
hence is especially rugged for indoor and
outdoor use. Built-in cable connector per-

mits vertical tilting of microphone head in
a 90° arc. For complete information, write
for Catalog No. 101 to Electro-Voice, Inc.,
Buchanan, Michigan.

NEW VTVM

Model 210 Vacuum Tube Voltmeter and
Visual Signal Tracer, manufactured by the
Electronic Instrument Company, Inc., has
broad ranges which permit its use on AM,
FM and television receivers. DC readings
up to 5000 v. are made with a single
specially designed high voltage test probe.
Four simple linear scales and two colors
provide for easy, accurate reading. All
multiplier resistors are matched to 1% ac-
curacy, giving a maximum error of 2%
on both AC and DC voltage ranges. The
instrument has 29 separate ranges for AC,
DC resistance and decibel readings. A new
type of UHF diode is used for AC recti-
fication and is designed for visual signal
lracing on all frequencies from 20 cycles

to 100 mc.
Complete information may be obtained
— To Page 35
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tips right out
of the horse’s mouth

mail coupon below

The editor of “The Capacitor” probably won't like being referred to as a “horse’s  for your free
mouth.” However, that's only our way of "“plugging” the scores of hot ideas for subscription to the

servicemen that he includes in every issue of ““The Capacitor. C-D capacitor

Here's a2 magazine that’s published for servicemen only. Every month it is loaded
with ideas for speeding up service procedures — for increasing store traffic— for
adding new dollars to your income. Its convenient, pocket-size pages contain valu-

able technical data— information on the new type tubes — notes on trouble shoot-
ing. Yes, and also dozens of helpful hints that will help you to repair any radio
ever made, easier, better and twice as fast.

Accept "The Capacitor” with C-D’s compliments. Put it to work in your shop

speeding up repair jobs — building bigger profits. Don’'t wait! Mail coupon below
NOW, so your FREE subscription will start at once! Cornell-Dubilier Electric
Corp., Dept. T-6, South Plainfield, New Jersey.

TITLES OF ARTICLES IN RECENT ISSUES — These articles are typical of the ones you'll
“find in “The Capacitor” every monuth: How to Use Audio Oscillator and Signal
Generator 1o Simplify Tests — New Requirements of FM and Television Servicing
— Hum Elimination — Aligning Superbets. Think how such articles will help you
— mail coupon NOW,

FINDS “THE CAPACITOR” OF GREAT INTEREST— Washington, D. C. service shop owner
writes, I wish to thank you for mailing me ‘The Capacitor. The special items
are of particular interest because of their easy reading and their simplification of

complex circuits.”

FREE ADS FOR SERVICEMEN — Yes, that's right— your ad will be run absolutely
free in The Trading Post which appears in all issues of “The Capacitor.” Use this

service to buy that new tester you've been wanting — to sell that spare 'scope — or
to work out a swap with other servicemen.

CLIP THIS COUPON—MAIL AT ONCE

“ l Cornell-Dubilier Electric Corporation Dept. T-6 )
“““E\\ ““B l South Plainfield, New Jersey :
13 Please start my FREE subscription to “The Capacitor”
c gt M FACTURE‘ @ at once. :
RG ‘
WORLD' s LA g i
“s N M@ oo oo o s e I
CM‘M:\ i
LY Address. ... . N0 T SUOROORN. J0. JOOTO0F. JOPPOTOUIS JOOPIONS: = -t |
o i ‘ |
CibY. Zone... ... State. ... I
|
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When the
Customer
Right!

tsn’t

— From Page 5

perienced person has been attempt-
ing repairs, the Houston Radio
Service of Houston, Texas, imme-
diately advises the customer. Their
representative informs the customer
that repairs will probably cost him
an additional ten to twenty per cent
i replacement parts and labor. He
further points out that with televi-
sion receivers coming, extremely high
voltages will e present in radios
and the owner who attempts self-
service 1s very apt to be severely
injured. By notifying the customer
immediately upon discovering that
the set has been tampered with,
charges for the extra work caused
by the customer’s tinkering will be
accepted without question.

If a comparatively unknown
customer attempts to pay for serv-
ice activities with a personal
check, how should the serviceman
proceed?

Answer: The Peerless Radio Serv-
ice of Jacksonville, I'lorida, instructs
1ts representatives to have all per-
sonal checks made out to cas/ rather
than to the service firm. The repre-
senative then cashes the check for
the customer and the customer, in
turn, pays for the service charges.
Although this procedure is some-
what 1involved, it is safer since

checks made out to cash are usually
collectible with the aid of the law,
while checks made out to the service
nrm which will not clear through

20

the banks must be handled through
time-consuming collection methods.
What is the most effective
method of turning a transient cus-
tomer into a constant one?
Answer: The Thomas Ayer Radio
Service of Albuquerque, New
Mexico, has its representatives mark
the date of service and also the date
ninety days irom the date of the
service (ransaction on the top of
each duplicate service invoice. The
ivoices are inspected daily and
the customers are called after nine-
ty davs and reminded that “quar-
terly radio inspections save the
radio owner a conservative fifteen
per cent on vearly service bills.”
The Richard Budlong Radio
Service of Detroit, Michigan. ad-
vises 1ts customers to “see vour

dentist twice yearly, vour doctor
thrice yearly, and your radio service-

man quarterly.” They have also
found it profitable to have their
representatives suggest a quarterly
checkup in ninety days at the climax
of a service transaction. More often
than not, according to this firm, the
sel owner agrees.

Another effective method is to
send promotion postcards to all cus-
tomers every ninety days, suggest-
ing that they have their sets checked
over and tuned up for top perform-
ance.

What is the best way to justify
delivery and pickup charges, or
increased charges for home
service?

Answer: The Mount Rainier Radio
Service of Tacoma, Washington, re-
ports that it charges a flat fifty cent
pickup or seventy-five cent delivery
and pickup fee over and above in-

voice billing. Their representatives
explain to the customer that the
cost of delivery truck maintenance
and time consumed traveling to and
from the shop are barely covered by
the charge. This firm charges a flat

one dollar service fee over and
above invoice billings on home serv-
1ce transactions and explains to its
customers that the dollar reflects
the time spent traveling to and from
the radio owner’s home.

What is the best thing to do
when several days after a service
call has been made, a customer re-
quests a follow up call and refuses
to pay for it?

Answer: Troubles of this type
should be anticipated before they
take place. The John H. Raglan
Radio Service of San Antonio,
Texas, presents its customers with a
detailed service invoice at the con-
clusion of every transaction. The
imvoice lists all repairs made, com
ponents installed, and the reason the
set was inoperative. Raglan, when
making his second call, determines
whether or not the trouble is in any
way due to components or repairs
made on the initial call. If it is, no
charge 1s made. If the trouble is
totally unconnected with the first
mspection, regular labor and com-
ponent charges are made. If the
customer knows what was wrong
with his radio the first time and a

— To Page 28
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No Privacy!!
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BECAU SE e ¢ ¢ You need not be a “Peeping

Tom” to discover the Inside Story of Precision Test
Equipment: Standard of Accuracy, Workmanship and
Performance for more than a decade. Look BEHIND
the panel ... it speaks for itself!

Here are only some of the “INSIDE” facts:

* Designed and produced by an organization 100% devoted to the development
of better test and measuring instruments

Y Concentration of purpose and engineering effort directed toward only one goal
...Fine Test Equipment as is actually required for modern radio — electronic
service and maintenance

* Results: Quality — Performance — Accuracy — Ruggedness — Economy

e 1% wirewound shunt resistars and matched metallized multipliers combined with
2% D’Arsonval type meter movements

Silver plated, domble-wiping positive switching contacts

® Plastic insulated hook-up wire in telephone-type cabled harnesses. Affords service
under extremes of climatic conditions.

® Permanently etched and/or anodized aluminum panels that cannot rust or obliterate
by peeling

® Al instruments Guaranteed for One Full Year against inherent mechanical and/or
electrical defects.

Secson PRECISTON

TESTEQUIPMEMT  AppPARATUS COMPANY INC.
] 92-27 HORACE HARDING BOULEVARD I
Maq, ELMHURSY 5, NEW YORK |
/

MANUFACTURERS OF FINE RADIO AND ELECTRICAL TEST EQUIPMENT
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The
Power Supply

— From Page 1)

directly across the lower voltage
power supply. 1f the second tvpe
were shunted across the supply, the
current drain would be excessive
and needlessly increase the size of
the power supply. In practice, the
coil 1s placed in series with the filter
network in much the same manner
as 1s the field coil of a speaker in
conventional radio veceivers. An-
other point in the circuit for the
focus coil is the negative or ground
return of the power supply. In Fig.
2, the focus coil 1s connected in this
manner. A rheostat is placed in par-
allel with the coil to vary the
amount of focus current. This vari-
able resistor is the focus control
found generally on the front of the
receiver.

If the tube 1s electrostatically
focused, this electrode is operated
at about 1200 volts. The focus elec-
trode 1s negligible so that the volt-
age 1s tapped from the high voltage
supply bleeder. The focus voltage
can be varied with a potentiometer
in series with the bleeder as shown
in Iig. 2.

The intensifier voltage is gener-
ated by the high voltage supply
which consists of a high voltage
transformer, a half-wave rectifier,
and 60 cycle filter. Full-wave high
voltage rectifier are seldom found in
television receivers because of the
added expense and increased size of
a transformer with twice as many
turns. Besides, the very low cur-
rent drain permits the design of fil-
ters for 60 cycle ripple to be just
as inexpensive as those for the 120
cycles produced with full-wave rec-
tification. Ixcept for the higher
ratings of the components, the sup-
ply 1s conventional. (See Tiig. 2.)
Ordinary 5 volt rectifier tubes can-
not withstand the high inverse peak
voltages; instead, tubes like th
2X2, 2V3, and 8013 are used.

In addition to providing the
proper voltages to the picture tube,
the power supplies must perform
several other functions. The positive
voltages for the plates of the RF,
video, and audio tubes are generally
operated from a 300—350 volt sup-
ply. This power is taken from the
low voltage, high current supply.
The sweep circuits can be operated
at the same voltages, but usually a

22
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Fig. 3 A circuit diagram of a high voltage and low voltage power supply for
a television receiver using an electrostatically focused and deflected tube.

higher B vollage is desirable to be
able to obtain ample deflection ampli-
tude on the new 50 degree wide
angle tubes. The higher voltage is
tapped across the full bleeder.

There may also be needed a
source of low negative voltages, as
for example a variable grid bias
(for contrast control) in the video
amplifier. The vertical and hori-
zontal positioning circuits also need
about 5 to 10 volts of negative bias.
A simple means of developing this
negative voltage without resorting
to an extra winding on the power
transformer and a separate rectifier
is shown in Fig. 2. Instead of the
center tap of the secondary of the
power transformer being directly
grounded, it 1s grounded through
the focus coil (or a resistor). Thus,
the entire receiver current flows
through the coil, furnishing it with
the necessary current. At the same
time, a negative voltage is devel-
oped at the tap, equal to the poten-
tial drop across the focus coil (the
receiver current multiplied by the
resistance of the coil).

Electrostatic Deflection
The power supply required for
receivers with electrostatically de-
flected tubes has several variations
from those discussed above. The
low voltage supply is the same for

the RF, video, and sound circuits.
But now the sweep amplifiers re-
quire high plate voltages rather than
high currents in order to be able to
detlect the plates of the cathode-ray
tube. This reduces the current re-
quired from the low voltage supply,
but another higher voltage winding
and rectifier must be added for the
sweep circuits. For example, a 12-
inch electrostatically deflected tube,
operating with an intensifier voltage
of 5000 volts, requires about 1400
volts peak-to-peak sawtooth voltage
to deflect the beam. The sweep am-
plifier plate must then have a B volt-
age of at least 1400 volts. Fig. 3
shows the power supply circuit used
with electrostatically deflected tubes.

Illectrostatically  deflected tele-
vision tubes are all electrostatically
focusced. The focus electrode volt-
age 1s obtained from a tap on the
high voltage supply as discussed
previously.

Whereas positioning is accom-
plished in magnetic deflection by
varving the DC current in the de-
flection coil, electrostatic detlection
requires a variable DC voltage on
the plates. The detlection plates and
centering controls must be at a po-
tential necar that of the second
anode. Otherwise any large ditfer-
ence in vollage between the plates

+ To Page 26
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your sound installations

Now you can select the right speakers
for your sound systems. This RCA
speaker line provides high-quality dis-
tribution of voice and music . .. in-
doors and outdoors. .. to cover large
or small areas effectively.

RCA’s Package Sourd Line also in-
cludes a wide variety of microphones,
amplifiers and turntables.. . precision-
matched with these speakers. Also
available is the popular RCA Two-
Station Intercom System. Together
these units represent a beautifully bal-
anced line which you can purchase

RADIO MAINTENANCE e JUNE 1947

compleze through one source —RCA.
The line is built right and priced
cight fer a stzady volume of profitable
Dusiness.

Get this new speaker folder, and
its companion folders on microphones,
amplifiers and intercoms.
They contain specific in-
cormation oa RCA pack-
age soand :items. .. just
printed and waiting for
vou. Address: Dept. 69-E,
Sound Equipment Section,
RCA, Camden, New Jersey.

SOUND EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT. . CAMDEN,. N.J.

In Canada: RCA VICTOR Company Limited, Montreal

Re-Entrant Trumpet

Directional Sound
Projectors for
Cone-type Speakers

4 in. Re-Entrant Horn
tincluding 5-watt
n!e’chunism)

 Narrow Beam Paging

Baffles

Complete line of Speaker
Mechanisms for all
trumpets and baffies’
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"VOMAX'’ s the averwhelming
choice of experts because it's the
. finest, perfected v.tv.m. . . . . be-
cause greatest demand makes
greatest praduction and lowest cost
fo you.
“YOMAX" gives you o total of 51
ranges ta directly measure d.c.,
a.c, aof, i.f. ond rf. volts up
through hundreds of megacycles,
six resistance ranges covering.
2 10ths ohms thraugh 2,000 meg-
ohms, three output meter:decibel
ranges from —10 through +50 db.,
six direct current ranges measuring
from 50 microamperes through 12
amperes. Most important is the ab-
solute stability, complete freedom
from usual grid current errors . . . .
and Sits astronomical input resist-
Let's look ot this matter of what meter you buy seriowsly . ance . . .. an honest 6.6 megohms
for your choice of this, the service technicians bask insru- vpon a.c., a.f., i.f. and r.f.; 51 and
ment, con soell either peace and profit . . . . or amnayance 126 megohms upon d.c. Voltage
ond loss to you. You must hove the best meter Bo mzet ranges measure from .1 through
“smart”’ competition. And “smart” competition overwhzImirely 3000 volts d.c, .1 through 1200
uses “VOMAX.” The reason is simple. Other manu-acturers volts a.c.
have had tc copy .”VOMAX" inventions fo try to satsfy your If you wont to guord your meter
demand for a modern, post-war, obsolescence-proof eniversal dollor investment . . . . to make it
méter. Yet, “VOMAX,” the perfected v.t.v.m., stands haad only once for many years to come
and shoulders above all other meters. This is proved by its . ... then "VOMAX" at its present
heavy purchase and use by the Burzau of Standards in Wash- low $59.85 net price is your logicol
ington, by Western Electric, G. E., Westinghouse, university choice.. . . . as thousands more
after university, by top-ranking industrial laboratories F.CIC., wise technicions like yourself have
C.A.A,, Veterans Adminsirations, schools, colleges . . . . proved to their prafit.

NEW IMPROVED

"SPAR

24

Thousands of technicians today rely

on "“SPARX"” dynomic signal tracer to

save time . . . . increase efficiency . ...

cut their costs. it lets you heor end

see signols . . . . traces signal right

on thru every receiver cirevit from an-

tenna thru voice-coil . . . . is shop test

speaker, toc. Continuous laboratory

research has now improved “SPARX’

immensely . . . . created the Improved

Model . . tremendowsly increased

sensitivity . . . . greatly expanded gen- Z

eral usefulness. And the SILVER policy of protecting your dollar investment pays out hondsomely . . . .
o free bulletin tells every user how to convert his “SRARX into the new, Improved Model in a jiffy . ...
goes to prove that for the really serious, profit-conscous ‘echnician there's no substitute for SILVER, that
“SPARX" costing you only $39.90 is outstandingly the warkd's best signol tracer. “SPARX" will earn you,
toa, more profits in less time than any other instrument yo. can buy.

Thanks for your patience. Model €06 Signal Generator is now flowing to your favorite
jobber. And what an instrument .. _90 ke. through 170 mc. on fundamentals . . . .
8 air-trimmed bands . . . . variasle . 400 ~ amplitude modulation . . . . built-in
voricble electronic FM sweep . . . . koboratory triply odjustoble attenuvator . .
metered microvolts . . . . output ¥ micavolt 1o over T volt . . . multiply shielded . .
strays fower than $500.00 laborctory generators! Yet oll this costs you only $89.90
net. Better order yaur 906 now ¥ar demand for exceeds production capocity on this
precision instrument for months to<oms,

Send Post Card for Catalog of new measuring equipment, communica-
tion receivers, transmitters, kits, parts. See them at your favorite Jobber.

OVER 36 YEARS OF RADIO ENGINEERING ACHIEVEMENT

Y nate- Scboer Co:, St

1249 MAIN ST., HARTFORD 3, CONNECTICUT

Cireuit
Analysis

— From Page 14

ground through one of these wind
ings and the other provides the
tuned grid circuit. It should be
noted that, instead of the usual grid
coupling condenser, the grid RF
connection is made by means of the
coupling coil, L1. As has been
pointed out previousty in this col
umn, there is a tendency toward the
use of this method in many of the
new sets. This oscillator is exactly
the same electrically as the electron
coupled type which uses a single
tapped coil

Another different feature in this
oscillator circuit, however, is the
method of obtaining bias. Ordin-
arily, the oscillator grid is self-
biased, that is, the bias is obtained
from grid-to-ground  resistor
through which the grid current
flows. In this case, however, the
bias is obtained from the AVC line
through isolating resistor R3, as
well as in the ordinary way through
resistor R4.

A pentode (125G7) 1s used as
the mixer and cathode injection of
the oscillator voltage is used. The
cathodes of the two tubes are con-
nected together : and since the oscil
lator cathode runs “hot” with some
RF, this RF voltage is applied to
the cathode of the mixer. Mixer
bias is supplied by R5 which is by
passed to RF by C4.

The volume control on this set
has a total resistance of 500,000
ohms, but has a stop at a point
where there is still a resistance of
50,000 ohms between the arm and
the high end. It is well to remem
ber this in checking control as
this might otherwise appear to
be a defect in a control which is
really still in good condition. It is
possible to use a separate 50,000
ohm resistor in series with the top
of a 500,000 ohm pot for replace
ment if an exact duplicate is difh
cult to obtain.

Hum-bucking is also provided in
this set. Fig. 4 shows how this is
accomplished. Resistor R6 acts both
as a screen-dropping and power
supply filter resistance. Some rip-
ple current from the power supply

-+ To Page 28
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TH]‘, Radio Industry Parts Co-
ordinating Committee in con-
junction with the Radio Manufac-
turers Association and local parts
distributors plans 10 spousor 4 mer-
chandising and market research pro-
gram. According to Herb Clough,
Chairman of the Committee, the
plan is based on the broad general
premise that the progress of the
electronic industry is dependent
upon the availability of replace-
nients parts and competent service
personnel. e stated that “Any
program that tends to help the serv-
iceman deserves the support of the
industry, and T believe the program
heing developed by our sub-com-
mittee on merchandising 1s the first
step in a constructive activity that
should be carried on and allowed to
develop in the wayv in which it
will be most beneficial to the service-
nman and the industry.”

As a result of the committee’s
report, Mr. Clough indicated that a
serviceman’s “Code of Lthics” pro-
gram is being readied to build pub-
lic confidence in local radio repair-
men. and that a series of service-
lealer clinics, sponsored by local
NEDA distributors will probably
be arranged. He emphasized that the
program will not be carried out un-
til approved by the four groups
sponsoring the Industry Parts Co-
ordinating Committee which are
the Radio Manufacturers Associa-
rion, National Electronic Distribu-
lors Association, Electronic Parts
nd LElectronic Manufacturers As-
sociation of Chicago, and the Sales
Managers Club of New York. The
merchandising committee preparing
this program is made up of mem-
bers from each of these four groups.

THERE ARE IN USE TODAY 4 num-
ber of ways of representing tubes
ir schematic diagrams. The exis-
tence of these variations irrespective
of their individual merits tends to
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ELECTRUNICALLY
~ SPEAKING .
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be coniusing and industry authori-
ties have recognized the desirability
of a determined effort to establish
a uniform mdustry standard.

In service manuals, the function
of the schematic (hagram is o as
sist the service engineer in making
repairs quickly, economically, and
with the minimum of effort. Viewed
in this light, it is apparent that serv-
ice engineers should have the priv-
ilege of indicating their preference.
Howard W. Sams & Co., Inc., is
cooperating in this program by giv-
ing you an opportunity to express
your desire.

We urge that you read the fol-
lowing carefully and send in your
vote as soon as possible. The re--
sults of vour voting will be for-
warded to the RMA service com-
mitiee for their guidance.

Seven different methods of tube
representation have been used by
manufactiners. Each of these meth-
ods 1s described and examples given
by reference to recent ProtolFacT
l'olders. In general, these methods
fall into two classes: Symbolical
(showing the tube elements) and
Pictorial (showing the bottom view
of the socket.)

Please study the schematic dia:
grams listed together with other
examples represented by receivers
of the same manufacturers. In mak-
ing vour choice, attention should
be paid 1o such factors as the man-
ner in which legibility is affected
by a reduction in size of the tube
svmbols which occurs when large
set schematics are presented on a
single page, the clarity of the dia-
gram, the effect of circuit cross-
overs, etc.

Place an X in one box only to
indicate that it is your choice, clip
out the whole column and mail it
to Howard M. Sams & Co., 2924
East Washington Street, Indian-
apolis 6, Indiana.

Place un X in one box only 1o indicate that i1 is your choice.

Method 1. The tube clements are shown enclosed in a
circle and arranged for darity of circuit presentation. D
No pin numbers are shown. Elements of the tube are

not identified.

EXAMPLES IN PHOTOFACT FOLDERS
Photofact Set

Make Model No. Folder No. No.
Audar PR-6 473-10 13
Automatic 820 -

Masco A 474-32 I
Minerva. L-728 47115 0
Hammarlund SP-400X 4610-20 10
Method 2.

The tube elements are shown enclosed in 2 D
circle and arranged for clarity of circuit presentation.

The clements are initialled to show name, i.¢.: G—grid,
P—plate. Pin numbers are nat shown.

EXAMPLES IN PHOTOFACT FOLDERS
Photofact Set

Make Model No. Foider No. No.
Firestone
(Air Chiet) 4-A-20 475-11 15
Lin 5A-110 465-34 5
Punlan 463-10 3
Sentinel 466-27 8
Stewart Warner SWA 473-31 13

Method 3. The tube elements are shown enclosed in a D
circle. Base pin connections are numbered to conforn to
R.M.A. basing standards. Sequence of the pins is ar-
ranged for clarity of circuit presentation and not in same order
as the tube socker.

EXAMPLES IN PHOTOFACT FOLDERS
Photafact Set

Make Model No. Folder No. No.
Admiral 10A1 463-30 3
Emerson 512 46912 3
General Electric. 417 are-15 16
Stewart Warner  A51T3 4a77-32 7

812v3 4arr-2r 7

Method 4. The tube is represented by a bottom view of
the tube socket. Tube clements are not shown. The type
niamher of the tube is given inside the circle. Base pins
are arranged in proper order but are not numbered. The locat-
ing key position is shown. The tube elements are initialled to

show name. i.c.: P—plate, G—grid.

EXAMPLES IN PHOTOFACT FOLDERS

e -
Phototact Set - —

Make Model No.  Folder No.No. (, £m || =)
Aircastle 568 4731 14 oo T

Crosley 56TS 477-11 1”7 b 3| «
Aria 554-1-61A  467-2 7 Beid)

Detrola 7270 a8 16 | | =
Stromberg Carl. 1121 1031 10 ] 1

‘Method 5. The tube is represented by a botom view of
the tube socket with the tube clements. shown in the
center of the circle. Base pins are arranged in proper
order and numbered. The locating pin position is shown. Tube

elements are nat identified.

EXAMPLES IN PHOTOFACT FOLDERS

Photofact Set

Make Model No.  Folder No.No. [ | %
Airling 64BR-1808A 4765 16 (= +
Belmont 48112 46106 10 ( {
Clearsanic @ k

(US.T) 5C6 arz-y a7 4 e
Gen. Tolevision. .23A6 78114 14 A L
Silvertone 7115 476-33 18

Method 6. The tube is represented by a bottom view of
the rube socket with the tube elements shown in the
center of the circle. Base pins are arranged in proper
order but are not numbercd. The locating key position is
shown. The tube elements are initialled to show name, ic.:

P—plate, G—ygrid.

EXAMPLES IN PHOTOFACT FOLDERS

Photofact Set (| | |
Make Madel No. Folder No. No. = k SO |
Alr ng L4609 a2 NS ( 2 ‘*{ f
65U 47423 14 o 0 | l
Dutco ‘R1227 a6 15 Ke !
Weslinghouse .. H 117 47134 1 Rl
Zenith 3HOTY %734 7 L+ —

Method 7. The tube is represented by a bottom view of
the tube socket with the tuhe elements shown in the cen-
ter of the circle. Base pins are arranged in proper order
and are numbered. The locating kev position is shown. The
P—plate, G—
grid. This (reatment is the same as used in the tube manuals.

tube ¢lements are initialled to show name, i.c.:

EXAMPLES IN PHOTOFACT FOI.DERS

Photofact Set
Make Modei No.  Folder No. No. o
Aircastlo PX 473-35 13 o‘
Arvin. 552 473-9 13
Clarlon. . cIe2 469-6 9
Coronada. .43-6301 457-4 7
Trustone D-1644 4ar2-30 12

INDIANAPOLIS. INDIANA
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OFFERS

Metropolitan

GREAT VALUES!

The new model III AC-DC

QUALITY MULTITESTER

A new pocket size
VOLT. OHM MILLIAM-
METER with features
never before available
in an instrument of
this size and price.
DC Voltmeter: 0/5/50/
250/500/2500. AC Volt-
meter: 0/10/100/500/
1000.
OQutput Voltmeter: 0/
10/100/500/1000. DC
Milliammeter: 0/1/10/
100.
DC Amperes: 0/1/10.
Ohmmeter: 0/500/100,-
D00. 0-! megohm.
Decibel meter: —8 to
5 db.

$16.85

.$19.85

Complete with instruction....
Portable model (not illustrated). ..

The NEW MODEL 999

SIGNAL GENERATOR

.. first
BuHery-
Operated
Unit Made.

For servicing AM,
FM and Television
Receivers. Self-
modulated — pro-
viding a highly
stable signal. Gen-
erates R.F. freq.
from 150 Ke. to
12.5 Mc. on Funda-
mentals. 11 Mc, to
50 Mec. on Har-
monics.

All  calibrations are etched
on front panel. Complete with
shielded test lead, self-con-
tained batteries and instruc-
tions.

$29.85

VM Automatic Changer
with Built in AMPLIFIER

One of the

finest auto-
matic changer
units . . . at o

price that per-
mits a substan-
tial resale
profit. Usually
sells for $39. 75

$16.69

Powerful 3-tube amplifier with
5” Alnico 5 speaker. Precision
automatic  record changer—
sensitive  pick-up.  Excellenr
tone quality—superb pecform-
ance. VM record changer only

Base for above ................. $ 3.95
Complete unit with amplifier ...... $29.85
Lots of 6 or more............. $28.75 ea.

209% deposit—balance C.O.D. or full payment

METROPOLITAN
ELECTRONIC & INSTRUMENT CO.

Dept. RM—&6 Murray Street
New York 7. N. Y., U. S, A,
Cable Address: METRONICS
Write for FREE Catalog
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The Power Supply

— From Page 22

and second anode would cause de-
focusing of the electron heam. The
circuit arrangement in Fig. 3 shows
how this potential difference is kept
small, at the same time providing
DC centering controls for the plates.

Troubleshooting the
Power Supply

When attempting (o troubleshoot
or service any part of the teleyvision
receiver, the serviceman should ob-
serve extreme caution and make
certain that there can be no bodily
contact with the high voltage supply.
Most receivers have interlock
switches which break the AC input
circuit when the chassis is removed
from the cabinet. DBefore closin;
the interlock switch again in order
to be able to work on the set, remove
the fuse from the high voltage sup-
ply; or if this cannot he done be-
cause the low and high voltage sup-
plies are built around one trans-
former, unsolder the high voliage
secondary winding lead, and wrap
the end with friction tape to pre-
vent its shorting to the chassis or
touching the hody.

If any trouble is suspected with
the high voltage supply, first make
continuity and resistance measure-
ment checks with an ohmmeter
while the set is off. Most faulls
like open leads or shorted conden-
sers can be located in this manner.
Should it be desirable actually to
measure the high voltage (and if
a voltmeter of sufficient range is
available) connect the meter across
the supply while the set is off. Then
turn it on for a reading. Also, be
sure to turn it off again and allow
ample time for the condensers to
discharge before removing the meter
lead from the high voltage terminal.

Another safety precaution to ob-
serve is to have a good ground con-
nection to the chassis. Otherwise,
a breakdown of the insulation on
the high voltage winding may cause
severe shock 1f contact is made with
the “hot” chassis. High wvoltage
supplies, particularly the 60 cycle
AC type, are dangerous and the wise
serviceman is the one who 1s always

Fig. 4 Test pattern showing the effect

caused by 60-cycle ripple resulting
from an open condenser in the high
voltage power supply.

cautious when servicing a receiver.

The following are the usual
faults found in high voltage sup-
plies :

No picture on the tube. If the
cathode-ray tube hlament is lit, but
no beam current is flowing, there is
probably an open in the high voltage
circuit. Check the rectifier tube, and
check for shorted or open filter con
densers and resistors.

Excessive ripple in ligh wvoltage
supply. This fault will show up in
the picture as in Fig. 4, and is usual-
ly due to an open filter condenser.

Breakdown at intensifier terminal
If there 1s poor contact at the inten-
sifier terminal caused by a loose con
nector or dirt between the high volt
age connector and the terminal
there will be intermittent break-
down, resulting in picture “bop.”
The trouble is easily cured by clean:
ing the terminal and making a se-
cure connection.

TFFaults in the low voltage supply
generally can be detected in the pic-
ture. Excessive ripple because of a
shorted filter choke or open con-
denser will produce the same type
of hum in the picture as that shown
in IFig. 4, only 1n this case the ripple
comes through the video amplifier.
If 60 cycle hum also gets into the
sweep circuits, the sides of the pic-
ture will take on a wavy shape and
the vertical linearity will be dis-
torted. All such faults can be
cleared up by comipletely checking
the components and wiring in the
low voltage supply.

The foregoing description of high
volltage supplies dealt only with
those of the 60 cvcle type which are
inherently quite dangerous for use
in the home. Tn a later article, we
will discuss the safer, newly devel-
oped high frequency, high potential
power supplics that are being em-
ploved in post-war receivers. ¥ ¥ ¥
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SHORT CUTS TO SERVICING

“Quick, easy and efficient” .. . that’s how servicemen
describe IRC's 11 Tap-In Shafts. No fiddling or fussing
with shaft inserts or “"build-ups” ... no money tied up
in stocks of exact replacements. A smart tap of the
hammer and the tapered surfaces of control and shaft
lock together, forming a permanently tight attachment.

In combination with the IRC Century Line of Volume
Controls, these 11 Tap-In Shafts are the logical answer
for over 90% of your replacement problems. Save you
time and money. Time saved means extra time for other
money-making jobs .. . money saved means greater
profits. The latest edition of the popular IRC Volume
Control Replacement Manual is now available. Contains
information on nearly all models up to 1946, complete
listings for the 1941-42 sets coming in now for repair.
15¢ pages. 25c at your IRC Distributor. International
Resistance Company, 401 N. Broad St., Philadelphia
8, Pa. In Canada: International Resistance Co., Lid.,
Toronto, Licensee.

YOU'RE ON THE AIR! A sen-
sational new one minute spot
announcement to boost serv-
ice business has just been re-
leased by IRC through IRC
Distributors. Listen in and
cash in on this promotion!

A ) £
INTERNATIONAL DEN(E COMPANY

Wherever the Circuil says Q
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WHILE AT FIRST it may seem a quick and
easy way of reaching some destination . . . experience
shows that it is not alone risky . . . but often dangerous

. to accept help from a stranger. When you have a
phonograph pickup cartridge to replace, you'll be play-
ing it safe to duplicate the original cartridge .. . the one
you know . .. the cartridge selected by the engineers
and manufacturers of such equipment for the most sai-
istactory results. Cartridge characteristics, ideal for one
instrument, may be entirely unsuitable for another. For
exact, duplicate replacements in a majority of Phono-
graphs now in use, Astatic Crystal Pickup Cartridges

are available at your Radio Paris Jobber's.

CONNEAUT,
IN CANADA: CANADIAN ASTATIC LTD, TORONTO, ONTARIO

Astatic Crystal Devices Manulactured
under Brush Development Co. patents.
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Cireuit
Analysis

— From Page 24

35L6GT/G

% x

el

Fig. 4

passes through this resistor and
through filter C5 to ground. On the
way, this current passes through a
small portion of the primary of the
output transformer in such a di-
rection as to “buck” against any
hum current which may exist in the
plate circuit.

This means that output hum is
reduced to a minunum and the plate
of the 35L.6GT/(: can operate on
the higher DC voltage side of filter
resistor R6 giving higher output.
o

When the
Customer Isn’t
Right!

— From Page 20

detailed invoice is available, it is
much easier to convince him that
the trouble is not connected with
the original repairs, if such is the
case. The invoice also provides
trouble-shooting leads on the follow-
up call.

Thesc are only a few of the ques-
tions which the serviceman is asked
continually.  The procedures f{ol-
lowed by these organizations have
been proven to be effective. 1i you
have a better answer or have found
a particularly effective way to handle
other problems such as these, the
editors of Rapro MAINTENANCE
would like to hear about them for

possible inclusion in a future article.
v o
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by John T. Frye

I AM CONVINCED. Gentlemen, that

the automobile is here to stay.
Yes, I shall go cven further than
that: I am also convinced-—we may
as well face it—that the automobile
radio 1s here to stay, too.

I can almost see vour wry faces
when you read that, for I am quite
sure that automobile radio servicing
does not top the hit parade with the
brethren of the soldering iron. In
fact, I am fairly conhident that it is
very near the hottom of the popu-
larity list—not quite down to the
level of the camera-type portables,
perhaps, but only a cut or so above
them. Oh, of course. | have heard a
scattercd few say that they like to
work on auto set~: but [ have al-
ways dismissed these strange crea
tures as being of the same stripe as
those who say that they do not mind
the 1aste of castor o1l

It is not hard 10 see why this 1s
so. The automobile radio 1s subject
to every ill that a house radio suf-
fers, and then it has a whole flock
of other ailments peculiarly its own.
Vibrator power supplies are quite a
bit more cranky than the old familiar
tull- or half-wave rectifier and
brute-force filter combinations of
the house sets. Moreover, operating
a radio in a car is just asking for
trouble. Not only do yvou have your
static built right in—what with the
ignition system, etc.—but the set
is subjected to terrific abuse in the
way  of vibration and extreme
changes in temperature and mois-
ture. Add to this the very limited
amenna facilities, and you are be-
ginning to wonder how auto sets
work at all; yet the customer ex-
pects his auto radio to function as
well as, if not better than, his house
recerver !

Working on the sets 1s no picnic,
either. Getting them out of the car

RADIO MAINTENANCE o JUNE 1947

and puiting them back 1s hard on
the back, neck, knuckles, and pa-
tience. On the other hand, trying to
make adjustments with the set still
m the car 1s a job for an expert
midget contortionist  An exasper-
ating feature is the fact that often a
sel will play to perfection on the
bench and then refuse to let out a
squawk when it is installed in the
car; or perhaps it will work all right
untit the motor is started, or the
brakes are applied, or until a right-
hand turn is made, or the headlights
are turned on, or the driver shifts
his chewing gum from port to star-
board, etc., ete. In fact, anvone who
has been cutting a hole in the fire-
wall to nsiall a set and has had the
hole-saw in his half-inch electric
drill suddenly jam and has made two
or three coniplete revolutions in the
cramped quarters of the front seat
before he could release the trigger
of the drill is likely 1o fcel little
enthusiasm for automobile radio
servicing.

Nonetheless, servicemen who are
not going in for auto radio servic:
ing are making a grave and costly
nustake. There i1s gold in them
thar hills, boys. Car radios are al:
most as common as Studebaker
jokes. The voung bucks buy a car
radio hefore they buy a spare tire.
(They have to have something 10
fasten those squirrel tails to, don’t
thev?) Anyone who owns a car is
accustomed 10 paying well for any
service performed on the machine;
consequently, the serviceman can
charge for the extra inconvenience
of working on auto sets without
hearing a complaint. What is more,
most servicemen are still loath to
work on these sets; therefore, the
radioran who does will be building
up good will and will be making val-

— To Following Page

BUILT FOR
SERVICE

—
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Now—more on Miniatures
to keep you up to date

Another Cunningham technical aid
... this handy reference bulletin gives
you the data you want on RCA’s 48
miniature tube types. Its classification
chart, comparative-type and applica-
tion information, electrical character-
istics, and socket diagrams will kecp
you up to date on these tubes.

Authoritative technical data and
Cunningham tubes keep you ahead
of the ficld. GET BOTH FROM YOUR
CUNNINGIHAM DISTRIBUTCR.

For more service—TURN THE PAGE B

(owingram

A product of
RADIO CORPORATION OF AMERICA
Harrison, N. J.
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Cement
Cable Kit

G-C DIAL CABLE
KIT #1
Contains four 25ft. spoois

of pepular diat cable (42
strand) with assortment

of eyelets and
No. 77-SK—List

clamps.
$4.76

G-C RADIO

CHASSIS GUARDS
fnexpensive set of guards
to protect chassis and
tubes. Adjustable to fit
all sets. Easily applied.
No. 709—chassis guards
complete per pair—List
$2.25

5¢LCEMENT"

G-C HARDWARE
ASSORTMENT

Complete assortment of
necessary hardware items
needed in everyday re-
pair work. No. 6603-D— ¢
List $8.00

G-C RADIO SERVICE
CEMENT

Best cement for speaker and
radio  work. Suitable for ce-
menting replacement cones. Ap-
plicable for glass, hold wires
in place, etc. Waterproof. fast.
drying. No. 30-2-2 oz. hottle
with brush—List 50c.

Sold By Al Jobbers.
Write for your complete catalog today.
RADIO DIVISION DEPT. E

A GEMERAL CEMENT Mig. Co., Rockford, Ill, U.S.A.
| Manufacturers of over 3,000 products
Sales offices in princial cities

Over the
Bench

» From preceding page

uable contacts that will swell his
house-radio business.
Like anv other kind of work

auto radio servicing is not so bad
if you are adequately prepared for
it. The first requirement is a good
place to work. This means a place
that 1s warm and drv during all sea-
sons of the year—a place into which
the car can be driven. Working at
the curb 1s no good. It is unhandy
and makes a poor impression on the
customer. An “annex” built onto
the shop, the msrallation of an over-
head door at the rear, or even a
lowered drive into a basement may
solve the problem if you are already
established; 11 you are not, be sure
to sclect a shop site that will permit
you to do auto radio servicimg. 1
remember that several years ago
Supreme Instruments made a na-
tional survey to determine the best
place for locating a radio service

RADIO PARTS « RADIO SETS
RECORD CHANGERS - PLAYERS
HAM GEAR « AMPLIFIERS « TESTERS

It’s here—the new 1947 Concord Catalog -a vast,
complete selection of everyvthing in Radlo and
Electronics. See these value-packed pages show-
ing thousands of items available for IMMEDIATE
SHIPMENT- hundreds of them now available for
the first time— featuring new, Intest 1947 prices.
See new LOWER prices on finest-quality RADIO
SETS, PHONO-RADIOS, RECORD CHANGERS,
RECORD PLAYERS, PORTABLES, AMPLIFIERS,
COMPLETE SOUND SYSTEMS, TESTERS. Sce
latest listings of well-known, standard, depend-
able lines of radio parts and cqulpment—tubes,
condensers, transformers, relays—available for
IMMEDIATE SHIPMENT from huge stocks in
CHICAGO and ATLANTA. Mail coupon NOW!

RADIO CORPORATION

LAFAYETTE RADIO CORPORATION

ATLANTA 3, GA.

CHICAGO 7, 1LL.
901 W 265 Peachtree St.

. Jackson Bivd.
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Concord Radio Corporation, Dept. RM-67 |
901 W. Jackson Blvd., Chicago 7, HI. 1
Yes, rush FREEK COPY of the comprehensive new |
]
]

Concord Radio Catalog.

business, and they decided that a
garage was the first choice. You
might give that a little thought if
vou are not permanently located.

Of course, you will need storage
batteries for your test bench, and a
trickle charger is a good investment,
too. A good set of end and socket
wrenches is another “must,” and a
sturdy half-inch electric drill, to-
gether with a set of adjustable hole-
cutters or hole saws are also
necessity.  Vibrators, suppressors,
metal-cased condensers, car anten-
nas, and various other special items
will have to be carried in stock.

Probably the handiest thing you
can have around a shop doing auto
radio scrvice, though, is a smart boy
of high school age. To secure one of
these handy little jiggers, go down
to the high school and have a talk
with the tcacher in charge of auto
mechanics. Ask him to recommend
a boyv who is good at automobile
work and who would like to learn
something about radio as well. Tell
the teacher what you can afford to
pay and explain that you expect to
teach the bov the elements of radio.

Do not forget this promise, either.
Encourage the bov to ask questions,
and answer these questions to the
very hest of vour ability. You will
be helping vourself as well as the
kid, for you will find that vou have
to know a thing very thoroughly be-
fore vou can explain it to someone
clse.

Let the boy do the removing of
the sets and the replacing of them.
When he is not doing that, he can
be cleaning chassis, brushing out
cabinets, doing deliveries, or even

doing supervised service at the
bench. The cramped quarters and

awkward positions that are so trying
to vour old bones will not bother
him m the least. During the school
term, vou can probably arrange
vour work so that he can help with
the auto sets. Many of these jobs
are two-man affairs, anyway, so it
will pay to put off the installations
and removals until he is with you.

Do not be afraid to charge a good
price for your aulo radio work for
you cannot turn out auto radio jobs
as fast as you can AC-DC midgets.
Do not be surprised, either, if you
soon discover that you are making a
very fine living out of this auto
radio service that the other service-
men are letting slip through their
fingers. ¥ ¥ ~
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Each month the reader sending in the best suggestion re-
ceives a crisp ten dollar bill. For all others published, RADIO
MAINTENANCE will pay five dollars. Let's hear from you.

Signal Generator

MANY servicemen acquire small
four-tube TRI receivers as
trade-ins. These sets can be mod-
ihed for use when setting up auto-
matic push buttons in locations
where signal strength is low. The
antenna coil 1s converted inlo a
tuned grid plate feedback oscillator
tank circuit. The cathode of the in-
put tube is grounded. The receiver
will then operate as a signal gener
ator covering the broadcast fre
quencies. It can be carried to the
customer’s home and employed to
aid in setting push buttons.

FORMER
ANTENNA COIL

NEW PARTS
A consuderable improvement can
be made 1f the receiver is revamped
to include a set of push buttons.
These buttons can then be set for the
local stations and used when setting
up other receivers.
Edward T. Johnson
Lindhome and Johnson
Service Dept.
Mt. Jewett, Pa.
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Soldering

\ piece of flannel tacked to the
service bench near the soldering
iron holder comes in handv for
keeping the iron clean and tinned.
The pad is folded neatly and held
in place with carpet tacks. Every
time a joint is to be soldered, the
iron 1s rubbed quickly across the
face of the pad. If the pad and iron

e
[ !1

are always kept in the same place,
the action will become automatic and
will take place without conscious
thought. You will be surprised how
long the iron will remain clean and
unpitted.

James Mutari

lo4l 72nd St.

Brooklyn, N. Y.

Auto Radios
When checking auto radio re-

— To Page 36

Give your Packages

personality

Dress up your sales with this handy util-
ity item—designed for quick, neat wrap-
ping jobs. The heavy gummed tape with
your individual imprint tied in with the
Cunningham monogram will add pres-
tige and personality to your packages.

The counter dispenser has a heavy
metal base and chrome saddle with tape-
moistening brush.

This addition to Cunningham’s list of
sales and service builders is a quality item
—like Cunningham tubes.

Cunningham tubes and sales aids build
business. SEE YOUR CUNNINGHAM

DISTRIBUTOR TODAY.
For more sales—TURN THE PAGE Bp»

(Punningham

Electron Tubes

A product of
RADIO CORPORATION QF AMERICA
Harrison, N. J.
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Model FD-5 Floor rock and
disploy board is free — you
pay only for the 29 cerials it
contains.

Place this colorful new sales-builder in a traftic
e spot and watch it scll! Requiring only an investment of a
15-inch square of floor space, and very few dollars, this new
self-serve floor display stores a complete stock of 25 fast-
selling Ward Aerials. The handsome display board holds
e four more. Display is completely assembled. ready for in-
stant use. List price of all 29 aerials, only $166.75. Order
yvour FD-5 display immediately.
inl THE WARD PRODUCTS CORPORATION
. m n n n 1523 E. 45th ST., CLEVELAND 3, OHIO
~N

7% scald

EXPORT DEPARTMENT: C. O. Brandes, Mgr., 4900 Euclid Ave., Cleveland 3, Ohio
IN CANADA: Atlas Radio Corp., 560 King St., W., Toronto, Ontario, Canada

T T T L R O B T R

WELLER

SOLDERING
GUN

100 Watts
115 Volts
60 Cycles

s %
#"s You get fast, dependable solder-
ing heat because the Weller Solder-
ing Gun operates on a new princi-
ple. A specially engineered built-in
transformer of light weight pro-
duces soldering heat in the loop
tip. See your radio parts distribu-
ks tor or write for bulletin.

m 812 Packer St., Easton, Pa.

In Cancda: Atlas Radio Corp., Ltd., 560 King St., N. W., Toronto, Ont,
Export Dept.: 25 Warren St., New York 7, N. Y.
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» From Page 16

in and prepare for the future. For
another, they pave the way for open
discussion of all sorts of problems.
With the coming of Television, the
serviceman will have to know his
circuits more than ever. And most
manufacturers are willing to let
qualified servicemen take over the
service end of this development. As
sociations such as yours can play a
major part in helping the service
man attain the necessary compe-
tence.

Mr. Bartley then proceeded to
present what was, in effect, a com
plete course in FM, illustrated with
projection slides. He started with
the antenna, then analyzed the cir-
cuits in an M receiver, and con
cluded with I'M receiver alignment
and trouble shooting. Always he
kept in mind our angle--the angle
of the man who has to service the
equipment. Hence he drew on his
wealth of practical experience to
highlight the theoretical parts of the
talk. Mr. Bartley described some
of the practical difficulties in FM
servicing. One example was the
case of ‘flutter’ interference due to
nearby airplanes, another was on
how to overcome customer objec-
tions to dipoles.

“And so the talk proceeded with
similar practical information on
aligmment and trouble shooting. Mr.
Bartley told us what to check when
running into excessive noise and
hiss ; distortion and poor tone qual-
ity; poor reproduction, lack of
highs; amplitude distortion during
high audio signal levels; in short,
quite a gamut of troubles peculiar to
FM circuits.

“Concluding his talk, Mr. Bart
lev promised to be back in the Fall,
with data on the new circuits, as
well as a more advanced FM course.

“During the business part of the
meeting, our chairman, Mr. Gordon
A. Phipps, of Williamsport, Pa., ap-
pointed a Nomination Committee to
select candidates for next month’s
clection of officers.”

John Barsophy,
Secretary

JUNE 1947 @ RADIO MAINTENANCE
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Crystal Controlled
Signal Generator

— From Page 13

ke erystal. This produces harmonics
which are spaced every megacycle.
These harmonics extend through
the range of all the ordinary short
wave bands (1o 25 mc). In fact our
tests on one of these units show that
output s still sufticient for alignment
work at 50 mc and higher. Choose
the megacycle points which come
nearest to the tracking frequencies
on each band and proceed with the

‘’Servicing by Signal Substitution’’

Learn about this modern dynamic approach
to radio servicing with ONLY BASIC TEST
EQUIPMENT.

.« Fully described in @ 120 page book
available from your Precision Distributor or
factory at 35¢.

« s« Schools are invited to inquire regarding
quantity arders from our Educational Division.

PRECISION

APPARATUS COMPANY INC,
ELMHURSYT 2, N. Y,

! Manufacturers of Fine Test Equipment
RADIO * TELEVISION » ELECTRICAL ¢ LABORATORY

Identification of harmonics is accomplished as shown in the above

See text.

alignment. On the higher frequency
short wave bands, megacycle points
come quite close together and iden-
tification becomes a little more
difficult. In that case, we can switch
to another crystal whose harmonics
will only coincide with megacycle
points at certain frequencies. Fig. 3
shows how this can be done with
the 173 ke frequency. At 7, 14, and
21 me, 175 ke crystal harmonics will
coincide with those of the 1000 k¢
crystal. Then, if a signal 1s heard
using either crystal, we know it
must be one of these multiples of
7 mec.

To align the Il section of an T)\I
receiver, an external crystal is used.
This crvstal should be one which
oscillates at one-hali of the 11" fre-
quency of the receiver. For
stance, the latest RALA standard 1T°
is 10.7 mc. Thus, we would need a
5.35 mc crystal. The sccond har
monic then provides the proper
alignment frequency. In the same
manner, other special alignment fre-
quencies can be obtained by using
the correct crystal.

For alignment of the RI and
mixer sections of I'M receivers, a
5 me crystal will provide harmonics
up to 200 mec which are strong
enough to use. ¥ v ~

Gef Ready for Summer BATTERY BUSINESS

Distributors for BURGESS and RAY-O-VAC

Send for FREE replacement quide and
stock up from our complete line of port-
able and AB batteries and packs.

Write for FREE Buying Guide

A-S7IRES

U. §. RADIO SUPPLY

5116 HARPER AVENUE

CHICAGO 15, HLINOIS
Dept. RM-4

RADIO MAINTENANCE o JUNE 1947

BUILT FOR
Si ERV/&’E

Two main attractions
for your window

s, SHAORE ALk MREES D

Cunningham tubes and “Miss Cunning-
ham” for 1947, display top quality in
this striking 8-color easel poster meas-
uring 22" x 28", It's the hottest traffic
stopper in years . . . designed to draw
more customers to your shop.

“Miss Cunningham’ is a live wire—
ready to do a real selling job for you.
ASK YOUR CUNNINGHAM DISTRIB-
UTOR TO SEND HER OVER.

For expert guidance—TURN THE PAGE »

(P unningham

Electron Tubes

A product of
RADIO CORPORATION OF AMERICA

Harrison, N. J.
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Our first announcements of the availability of back
numbers of RADIO MAINTENANCE brought a re-
sponse much greater than we anticipated. As a result
we are continuing to comply with the demand of radio
servicemen for these back issues. We don’t know how
long we may be able to fill orders for the earlier issues
as the supply is dwindling fast, and some are already
sold out. Only those listed are now available, so if you
are anxious to get them, send in your request as soon
as possible.

JANUARY 1946

THE PROBLEMS OF ORGANIZATION
TELEVISION RECEIVER INSTALLATION «~ This
article will initiate the serviceman into the first
step in television—Its instaliation.

RADIO MAINTENANCE IN AVIATION

USING THE OSCILLOGRAPH FOR DISTORTION
MEASUREMENTS

APRIL 1946

PA SYSTEMS—This article covers a genecral dis-

cussion of all the opportunities and procedures

for the serviceman about to enter the public ad-

dress field.

A MIDGET AUDIO FREQUENCY OSCILLATOR

IF | WERE A SERVICEMAN

AN EQUALIZED AMPLIFIER FOR MAGNETIC
PICKUPS

MAY 1946

PA SYSTEMS—This article covers Initial layout of
a modern PA system In bars, dance halls, audi-
toriums, etc,

TEST PANEL FOR THE MODERN BENCH
RINGING THE BELL
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JUNE-JULY 1946

FUNDAMENTALS OF TELEVISION
VOLUME CONTROL TAPERS

THE _ELECTRONIC YOLT OHMMETER
YECTOR- ANALYSIS
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RADIO MAINTENANCE MAGAZINE
460 BLOOMFIELD AVE.,
MONTCLAIR, N. J.

AUGUST 1946

AVC CIRCUITS

FM TROUBLESHOOTING

TELEVISION RECEIVER FUNOAMENTALS
RECORD CHANGERS

(O January 1946

Please send me 0 April 1946

May 1946
the back numbers T MaY
checked here. ... [ June-July 1946

I am enclosing [] August 1946
35c¢ for each copy. (] November 1946

% (O] December 1946
araoeo 01. ] January 1947

/.
Y%

NOVEMBER 1946

PARY Il TEST & ALIGNING TELEVISION
RECEIVERS

DON'T FORGET THE DIAL LAMP

THE OSCILLOGRAPH . . ., HOW TO USE IT
CRYSTAL PICK-UPS

DECEMBER 1944

1

TELEVISION RECEIVERS . . , THE RF SECTION
TUNING INDICATORS /Qét 0 509
PAuaer ':'r THE OSCILLOGRAPH . . . HOW TO
REPLACING AUTO CABLES NAME
ADDRESS
JANUARY 1947
SERVICING BY EAR City
;ilisrwlsll'o;«” 25355215&50 . .. VIDEO CHANNEL
USE IT CRARY, aa) HOWHTD ZONE _________ STATE
MINIATURE TUBE CHARY 1
L—_—_———_——
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ALMO offers a PHONO-RADIO with
fidelity.

speaker with Alnico permanent mag-

unusually  fine Dynamic
net provides plenty of volume with-
out distortion. Quiet constant speed
phono motor Oscillator and
Intermediate Amplifier

Beautiful

Frequency
coils for high sensitivity.
leatherette case makes it an attrac-
tive portable. List price $52.50. Your
cost $34.50.

ALMO RADIO GO.

509 ARCH ST., PHILA, PA.

PORTAPLEX V.O.M.
Makes Quick Work
of Outside Jobs!

Pocket size, test instrument has new features
that make it extra easy to handle. Cne rotary
switch selects all ranges. The Por:aplex uses
a sensitive 425 micro ampere movement.
Multipliers are accurate to within i%.

e |
LR |
am wop §I
150 o0

Volts DC 0-30/300/1500—
2000 ohms ger volt
Volts AC 0-15/150—
1000 ohms per volit
Milliamperes 0-150
Ohms Full Scale 3,000/308,000
Ohms Center Scale 35/3500
At our low price, the Pcrtaplex is the out-
standing value in the test instrument field.
Keep an extra ons on hand. Sez the Porta-
plex model 431 at your Jobbers or order
dlrect. Price $16.60.

CHICAGO INDUSTRIAL
INSTRUMENT CO.
536 W. Elm St., Chicago 10, il

RADIO MAINTENANCE e JUNE 1947

Industry

Presents

— From Page 18

by writing to the Electronic Instrument
Company, Inc., 925 Clarkson Ave., Brooklyn
3, NLY.

PICKUP ARM

Model Nyfon-508 pickup arm, just an-
nounced by The Astatic Corporation, is in-
tended for use with the newest manually
operated electrical record players. It ac-
commodates Astatic’'s new Nylon 1-J Cart-
ridge which employs a Nylon Chuck and
matched, replaceable, knee-action Nylon
Needle with jewel tip.

NEW ATTENUATORS

Constant impedance attenuators, dissipat-
ing 10 watts of power at any setting, have
been added to the G-E line of radio parts.
Providing no insertion loss, input and out-
put impedances of the new attenuators are

To Following Page

JOHN RIDER SAYS...

It pays
to keep informed

To believe that elabo-
rate test equipment
and the availability of
service data eliminate
the need by the serviceman for an up-
to-date understanding of radio theory
is tantamount to hanging one’s hopes
on a plume of smoke.

There was a time when the simplicity
of receiver construction made mainte-
nance and repair work a fairly easy task.
Today, modern mass production meth-
ods, extended frequency ranges, and
improved designs, have multiplied the
compilexity of radio servicing.

The serviceman who has an adequate
technical background will have no diffi-
culty in recognizing or understanding
new circuit modifications. Without such
knowledge, however, servicing must be
a costly “trial and error” procedure, no
matter how good and versatile the test
apparatus. Servicing “know-how” is
one of your most valuable assets—upon
it rests the success of your business.

(Punningham

Hectron Tubes

A product of
RADIO CORPORATION OF AMERICA

Harrison, N. J.
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NEXT MONTH

RADIO MAINTENANCE

Servicing FM Receivers

By popular demand of our readers,
RADIO MAINTENANCE has prepared a
new series of articles on FM, the first of
which appears in the July issue. Every
phase and detail of this rapidly expanding
development are explained and discussed by
one of the most competent authorities on
the subject. Complete servicing, trouble-
shooting, and alignment will be covered,
as well as the theory of operation and a
thorough description of all components of
an FM receiver. You will enjoy and value
these articles and keep them as permanent
reference.

Speaker Matching

A complete article on how to divide the
output of an audio amplifier among several
different speakers at scattered locations in
order to obtain suitable volume levels. How
to do the job with optimum efficiency and
minimum amplifier output. Every P A in-
stallation requires special planning for
proper results and a serviceman who knows
how to achieve the right balance in distri-
bution will save himself a lot of time and
realize greater profits.

plus other interesting features
and articles

THE MAGAZINE WITH
EVERYTHING YOU NEED
UNDER ONE COVER

one issue FREE if payment is enclosed

RADIO MAINTENANCE MAGAZINE
4560 Bloomfield Avenue, Montclair, N. J.

Please send me RADIO MAINTENANCE magazine every month for

[] 1 year at $2.50 [] 2 years at $4.00
["] Payment Enclosed [] Bill me later

Name .
Address
City-State

*Occupation
Title (Service Mar., etc.)
Employed by

*Business or professional classifications are required fo serve you better. Each subscriber
will profit by writing one of the following classifications in space indicated.

INDEPENDENT SERVICEMAN—DEALER SERVICEMAN—SERVICE
MANAGER—DEALER—DISTRIBUTOR—JOBBER

State your trade or occupation if not listed.

Nl L LD DL LLELLLLLLL DL L
NI I YT TR L L L T T YT
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Industry
Presents

- From preceding page

practically constant throughout the entire
range of control. Attenuation is linear up
to 30 decibels in ten steps. Exceptionally
long life with a minimum of noise and dis-
tortion is claimed by G-E engineers.

Further information and a specification
sheet are available on request to the Gen-
eral Electric Company, Specialty Division,
Wolf St. Plant, Syracuse, N. Y.

The
Notebook

— From page 31

ceivers of the type that bolt to the
fire wall, trouble is sometimes en-
countered when replacing the front
cover on the metal bhox housing the
set. This is due to the fact that fire
walls on most automobiles are not
flat, causing the box to become
sprung. If the nuts that hold the
box are loosened. it will straighten
up and the cover can be easily put
back on.

Ired Stolze

141-23 Cherry Ave.

Flushing, N. Y.

IF Transformers

In many IF (ransformers, the ad
justing screw is made of soft brass
which breaks easily. When broken,
adjustment is difficult. A simple
remedy is to solder a nut onto the
screw as shown in the accompany-
ing diagram.

C. Demeter
THS TFairmount Ave.
Lhzabeth, N. J.

BREAKAGE DUE TO
SOFT BRASS 8 THREAD

REMEDY
HEX NUT
SOLDERED
TO SCREW

JUNE 1947 ® RADIO MAINTENANCE
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That's what servicemen

-
N
-
.

:;:_suy about their

B Yessir, you can handle more busi-
ness, make bigger money, promote
greater good will, if you modernize
your radio servicing with the Du
Mont Type 274 Cathode-ray Oscillo
graph.

This is no high-priced new-fangled
instrument even though it's a genu-

0 Portion of audio amplifier of typical set.
It is required to examine correctness of
cathode bias of VI as well as to determine
maximum signal it can amplify without
distortion. So. . .

e This oscillogram of the Type 274 screen
shows signal input to amplifier, or the un.
distorted output of VI. Now . ..

e Note output due to grid cut-off, with {lat-
tened waveform at upper rart of cycle.
Again...

CATHODE = RAY

e wwr
Anenprusony  ou.

SRS Puzautucy

o m

DU MONT Type 274 (5% - 2 OSCILLO

ine Du Mont oscillograph wizh a gen-
uir.e Du Mont cathode-ray tube. Type
27¢is built for the serviceman'’s shop.
It's practical, rugged, economical. A
great time-saver, it pays for itself —
and very soon. Note the following
typical example of time-, trouble- and
effort-saving:

o Here's the distorted output due to driving
grid too high. Note flattened waveform at
lower part of cycle.

9 The method of rapidly performing this
check and many other servicing problems
is described in clear, concise, simple lan-
guage in the operating manual you get
with your 274,

o And keep this in mind! The Type 274 has
a power takeoff on the back for use of
accessories.

. Ask your favorite distributor to show you the Du Mont Type
274 serviceman'’s oscillograph. Ask for literature—or write us.

© ALLEN B DUMONT LABORATORIES, INC.

TO Y INPUT ON
CRQ
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C OI J v E' ‘IEI ITI J You will find that we can supply you more
F RI E N D L I quickly and economically. We have had long

experience supplying radio servicemen and
can provide the right materials to solve your

service problems. We stock the better quality

products and will respond with quick delivery

on all orders.

-~

HOOSIER RADIO SUPPLY CO.

701 N. ILLINOIS ST., INDIANAPOLIS 4, INDIANA, TEL. LINCOLN 3010



