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] The replacing of the old battery
operated receivers with all-electric Radios

has created a tremendous country-wide
demand for expert Radio Service Men. Thou-
sands of trained men are needed quick!

30 Daysof R.T.A.HomeTraining |fufi"fime

e 0
. . . enables you to cash in on -53{;’5@{2&1”

this latest opportunity in Radio Time

Ever on the alert for new ways of helping our members hour spare time or $40 to $100 a week full time,
make more money out of Radio, the Radio Training this R.T. A. training offers you the opportunity of a
Association of America now offers ambitious men an lifetime.

intensified training course in Radio Service Radio Service Work a Quick Route
Work. By taking this training you can - - . s
qualify for Radio Service Work in 30 days, We furnish to the Big-Pay Radio Positions
earn $3.00 an hour and up, spare time; pre- you with all Radio Service Work gives you the basic ex-
pare yourself for full-time work paying $40 th perience you need to qualify for the big
to $100 a week. S $8,000, $10,000 to $25,000 a year Radio
equipment positions. Once you get this experience, the

More Positions Open Than There you need whole range of rich opportunjties in Radio

Are Trained Men to Fill Them  |to become a| liesopenbefore you, Training In the Associa-

. tion, starting as a Radio Service Man, is one

If you were qualified for Radio Service Work R.adlo of the quickest, most profitable ways of
today, we could place you. We can’t begin Service Man!| qualifying for rapid advancement.

to fill the requests that pour in from great If you want to get out of small-pay, monot-

Radio organizations and dealers. Mem- onous work and cash in on Radio quick, in-

bers wanting full-time positions are being placed vestigate thisR.T. A. trainingand the rich money-making

as soon as they qualify. 5,000 more men are needed opportunities it opens up. Nospecial education or electri-

quick! If you want to get into Radio, earn $3.00 an calexperiencenecessary.Thewill tosucceedis allyouneed.

Mail Coupon for No-Cost Training Offer

Cash in on Radio’s latest opportunity! Enroll in the 1 T
Association. For a limited time we will give to the ambi- }| THE RADIO TRAINING ASSOCIATION OF AMERICA |
tious man a No-Cost Membership which need not . .. } 4513 Ravenswood Ave., Dept. RCA-8,Chicago, Ill. '
should not. . . cost you a cent. But you must act quickly. Gentlemen: Please send me details of your No-Cost train- :
Filling out coupon can enable you to cash in on Radio : ir:)g (;)ffer t’?'hyvh(;ch I can qualify for Radio Service Work within |
within 30 days, lift you out of the small-pay, no- ! 20EaymaRhisidecs not obligate meiin ay way- |
opportunity rut, into a field where phenomenal earn- | :
ings await the ambitious. You owe it to yourself to || Name. !
investigate. Fill out coupon NOW for details of No- ! '
Cost Membership. : Address !
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The Radio Training Association of America ! S = |
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17 meters instead of 200. Full constructional details are
given.

OSCILLATORS FOR SERVICING, by A. Binneweg, Jr. No
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Men, judging from the amount of material we receive. This

RADIO-CRAFT is published monthly, on the fifth of the month preceding that of
date; its subscription price is $2.50 per year. (In Canada and foreign countries,
$3.00 a year to cover additional postage.) Entered at the posteffice at Mt. Morris,
T, as second-class matter under the act of March 3, 1879. Trademarks and
copyrights by permission of Gernsback Publications, Inc., 98 Park Place, New
York City.
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that at the present time the ordinary

radio man, either as a repair man or

Service Man, makes an average of $35.00
a week. Let us show you how you can quickly
qualify for jobs leading to salaries of $60.00,
$70.00, or $100.00 a week and up—NOT by
books or correspondence, but by an entirely
new way.

We Teach You How~—No
Books—No Lessons—
No Classes !

Coyne is not a correspondence school. We
actually show you, by expert instructors, every
phase of radio; which it is impossible to learn
from books or from correspondence courses.

The majority of Radio Service Men and
Radio Experts today do not earn what they
should, because they ‘have mnever beem prop-

STATISTICS in the radio industry show

.erly grounded in the fundamentals of radio—

that is to say, in electricity.

Remember, you will never qualify as an
expert radio man unless you know the funda-
mentals of electricity. All of this is taught
by ACTUAL WORK on real equipment in our
school.

From $20.00 a Week to
$100.00 a Week

“Before going to Coyne, I had worked in a
garage for flve years at $20.00 a week, I had
no advanced education and didn’t know a volt
from an ampere. Yet I graduated in three
months with a grade of 98%. Since I left
Coyne, I have jumped from $20.00 .ttgn $100.00 a
week, and am still going strong. owe all
my success to the practical training I got in
the Coyne Shops.”—Harry A. Ward, Iowa,

COYNE. ELECTRICAL SCHOOL,

Most self-taught radio Service Men {ail
utterly because their electrical education has
been neglected; and, incidentally, they lose
a good income because statistics show that
radio alone cannot support the independent
radio man all year around.

In the Spring and Summer time, particu-
larly, radio is notoriously dull; and the
radio man who is an electrical expert will
make more money in the end.

.Radio Training

The photograph above shows how men are
actually trained in our big radio shop, where
students are shown by experts how to take
apart and put together the various modern
radio sets. We will show you how to get
at the root of servicing troubles; and within
90 days you can be a radio expert.

Most radio men today flounder around be-
cause they do not know the peculiarities of
many sets, and have to puzzle these out, tedi-
ously, for themselves; whereas our instructors,
with years of experience behind them, can
show you how to locate any set troubles.

No Previous Training
Necessary!

Remember, I do not teach you out of books.
You are actually doing the work yourself, and
get all the experience you need right here
at Coyne.

I do not care whether you cannot tell a
vacuum tube from a C-battery; whether you
are sixteen years old or forty-five. It is my
job to prepare YOU for a big-pay radio and
electrical job in 90 days’ time. .

The Future of Radio

At the present time, there is a dire need for
REAL and experienced Service Men, who

H. C. Lewis, Pres.

500 S. Paulina St. Founded 1899 Dept. CO-85, Chicago, I11.

also know the ins-and-outs of electricity.
Even though you may work on a good salary job
for an employer at first, sooner or later you
will wish to establish yourself in your com-
munity and start in business for yourself. The
combination of radio and electricity cannot be
beat; it is an all-year-round business.

Even if you do mnot want to go in busi-
ness, there are more jobs today than good men
to fill them, Coyne training settles the job
question for life. Only recently one concern
called on me for 150 graduates, and calls for
more men are coming in daily. Coyne main-
tains an expert Employment Department,
which will help you and back you as long as
you live, WITHOUT ONE CENT OF COST
TO YOU.

Special Ofter !

In connection with the radio training, you
are also given electrical training in all its
branches—auto ignition and aviation elec-
g(i)csigry!— WITHOUT ONE CENT EXTRA

Get My Free Book

Mail the coupon today, and let me send you
the big Coyne book of 150 photographs—facts
—jobs—salaries. It costs nothing, and does not
obligate you in any way. Just mail the coupon.

MAIL THIS COUPON—NOW'!

Mr. H. C. LEWIS, President

500 S. Paulina St., Chicago, Ill,
Dear Mr. Lewis:

Without obligation send me your big free catalog and

all details of Railroad Fare to Chicago, Free Employ-
ment Service, Radio, Aviation XElectricity, and .Auto-
motive Courses, and how I can ‘‘earn while learning.”

COYNE ELECTRICAL SCHOOL, Dept. CO-85 }
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The “AUTO PILOT” goes on your running board and does not
lessen the car’s trade-in value when taken off to go on your next car

“Auto Pilot” Full Sereen Grid Radio

LICENSED UNDER R.C.A. PATENTS

IncreasesYourAutomobile Pleasure

Nobody will have a more up-to-date automo-
bile than yours when you have assembled this
powerful “AUTO PILOT"ScreenGrid broadcast
receiver Kkit, placed it on your running board
in its attractive black japanned case and con-
nected its remote control dial and speaker.
Even the specially designed PILOT “undercar”
aerial attaches between the axles without neces-
sity for harming your car’s exterior or in-
terior.

You Can Install the *‘Auto

Four-224 A.C. Screen Grid Pilotrons comprising
three stages of radio frequency and detector give the
“Auto Pilot” tremendous pick-up and distance range.
A. C. Pilotrons are operated from the car’s battery
instead of battery type tubes because they are rugged
and non-microphonic.

Piloy” in Your Car in An Evening.

Auto Pilot Kit 47°°

4 Complete withaerial less
Pilotrons and Speaker

This new and advanced “AUTQ PILOT” not
only has every up-to-date feature of radio to
assure you distance, selectivity, tone quality
and volume—but the welfare and future trade-
in value of your car has also been a chief con-
sideration of design. The New “AUTO PILOT”
requires no mutilation of floor, instrument
board or upholstery to make a solid installa-
tion—convenient to operate, taking up no
foot or seat room. n

Thick sponge rubber mountings take up road shocks.
The audio amplifier system gives enough volume for
outdoor dancing, with tone quality of the highest
order. Filament current drain from car’s storage
battery is only 4 amperes. Plate current is 20 milli-
amperes from three 45-volt “B’’ batteries.

Inquire of your local Pilot Radio Dealer or write direct to

PILOT RADIO & TUBE CORP.
»\(j_ﬂ’ED /

323 BERRY ST., BROOKLYN, NEW YORK

FACTORIES AT LAWRENCE,

Chicago Office: 234 South Wells St. San Francisco Office: 1278 Mission St,
Cé‘u/";w y

MASS.
"7‘773

ILOTRON RADIO

Endorsed by Professiorals

»

7




August, 1930

[will train you
at home

8100 a week

“My earnings in Radio
are many times greater
than I ever expected they
would be when I enrolled.
They seldom fall under
8100 a week., If your
course cost four or five
times more I would still
consider it a gdod invest-
ment."” i

E. E. WINBORNE
1414 W. 48th St.,
Norfolk, Va.

“ .

Jumped from $35 to
$100 a week
“Before I entered Radio
I was making $35 a week.
Last week I earned $110
servicing and selling
Radios. I owe my success
to N. R. 1. You started
me off on the right foot.”
J. A. VAUGHN
8715 S. Kingshighway,

St. ‘Louis, Mo.

$500 extra in ¢ months

“In_ looking over my
records I find I made $500
from January to May in
my spare time. My best
week brought me $107.

RADIO-CRAFT

tofill a

dio Job!

If you are earning a penny less than 250 a week, send
for my book of information on the opportunities in Radio.
It is free. Clip the coupon NOW. Why be satisfied with §25,
$30 or 240 a week for longer than the short time it takes to
get ready for Radio.

Radio’s growth opening hundreds of $50, $75,
$100 a week jobs every year

In about ten years Radio has grown from a $2,000,000 to
a $1,000,000,000 industry. Over 800,000 jobs have been cre-
ated. Hundreds more are being opened every year by its
continued growth. Men and young men with the right train-
ing—the kind of training I give you—are needed continually.

You have many jobs to choose from

Broadcast{ng stations use engineers, operators, station
managers and pay $1,800 to 5,000 a year. Manufacturers
continually need testers, inspectors, foremen, engineers, service
men, buyers, for jobs paying up to $15,000 a year. Shipping
companies use hundreds of Radio operators, give them world
wide travel at practically no expense and a salary of $85
to 3200 a month. Dealers and jobbers employ service men,
salesmen, buyers, managers, and pay $30 to $100 a week,
There are many other opportunities too. My book tells you
about them.

8o many opportunities many N. R. 1. men make
$5 to $25 a week while learning

The day you enroll with me I'll show you how to do 10
jobs, common in most every neighborhood, for spare time
money. Throughout your course I send you information on
servicing popular makes of sets; I give you the plans and
ideas that are making $200 to $£1,000 for hundreds of N. R. 1.
students in their spare time while studying.

Talking Movies, Television, Wired Radio included

Radio principles as used in Talking Movies, Television
and home Television experiments, Wired Radio, Radio’s use
in Aviation, are all given. I am so sure that I can train you
satisfactorily that I will agree in writing to refund every,
penny of your tuition if you are not satisfied with my Lessons
and Instruection Service upon completing.

64-page book of information FREE

Get your copy today. It tells you where Radio’s
good jobs are, what they pay, tells you about my
course, what others who have taken it are doing
and making. Find out what Radio offers you, with-
out the slightest obligation. ACT -NOW.

J. E. SMITH, President
National Radio Institute Dept., OHY
Washington, D. C.

Our Own Home
Pioneer and World’s

1 have only one regret
regarding your ‘ course
—1 should have taken
it long ago.”
HOYT MOORE
R. R. 3, Box 919,

Indianapolis, Ind,,

Lifetime Emp/b}/mélferw'ceb all Graduar

— Largest Home-Study Ra-
dio training organization
devoted entirely to train-
ing men and young men
for good jobs in the Radio
industry.” Our growth has
paralleled Radio’s growth.
We occupy three hundred
times as much floor space
now as we did when or-
ganized in 1914.

4)

less Find out about
this quick way to

D L R A P

will giveYoumy new 8 OUTFITS

of RADIO PARTS for ahome
Experimental Laboratory

You can build over 100 cir-
cuits with these outfits. You
build and experiment with
the circuits used in Crosley,
Atwater - Kent, Eveready,
Majestic, Zenith, and other
popular sets. You learn how
these sets work, why they
work, how to make them
work. This makes learning
at home easy, fascinating,
practical.

Back view of 5 tube
Screen Grid A. C. tuned
Radio frequency set—
only one of many cir-
cuits you can build
with my outfits.

am doubling and tripiing the)
salaries of many .

1n onc year and

J. E. SMITH, President,

National Radio Institute, Dept. QHY

‘Washington, D. C.
Dear Mr. Smith:

Address

.......... Kresesrssra

506,30 A% Qoo 0B vesesaState

Send me your book. This
request does not obligate me.
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BOARD OF
DIRECTORS

L. M. Cockaday
David Grimes
John F. Rider

Hugo Gernsback

Sidney Gernsback

1. S. Manheimer

=" . 2

NATIONAL

RADIO SERVICE MEN’S
ASSOCIATION —

VER since the appearance of the com-

mercial radio broadcast receiver as a

household necessity, the Radio Service

Man has been an essential factor in the
radio trade; and, as the complexity of electrical
and mechanical design in receivers increases, an
ever-higher standard of qualifications in the
Service Man becomes necessary.

The necessity, also, of a strong association of
the technically-qualified radio Service Men of the
country is forcing itself upon all who are familiar
with radio trade problems; and their repeated
urgings that such an association must be formed
has led us to undertake the work of its
organization.

This is the fundamental purpose of the NA-
TIONAL RADIO SERVICE MEN’'S ASSOCIA-
TION, which is not a money-making institution,
or organized for private profit; to unite, as a
group with strong common interests, all well-
qualified Radio Service Men; to make it readily
possible for them to obtain the technical informa-
tion required by them in keeping up with the
demands of their profession; and, above all, to
give them a recognized standing in that pro-
fession, and acknowledged as such by radio manu-
facturers, distributors and dealers.

To give Service Men such a standing, it is
obviously necessary that they must prove them-
selves entitled to i#t; any Service Man who can
pass the examination necessary to demonstrate
his qualifications will be elected as a member
and a card will be issued to him under the seal
of this Association, which will attest his ability
and prove his identity.

The terms of the examination are being drawn
up in co-operation with a group of the best-known

radio manufacturers, as well as the foremost
radio educational institutions. I

i
The following firms are co-operating with us:

GRIGSBY-GRUNOW CO (Majestic), CHICAGO
STROMBERG-CARLSON 'TELEPHONE MFG.
CO., ROCHESTER, N. Y. H
CROSLEY RADIO CORP., CINCINNATI, OHIO
COLIN B. KENNEDY CORP., SOUTH BEND,
IND. *

[}
The schools who have consented to act as-an
examination board are:

H
International Correspondence Schools, Scranton,
Penna.; Mr. D. E. Carpenter, Dean.

RCA Institutes, Inc., New York, N. Y.; Mr. R.
L. Duncan, President.

Radio & Television Institute, Inc., Chicago, Ill.;
Mr. F. G. Wellman, Managing Director.

Radio Training Association of America, Chicago,
Ill.; Mr. A, G. Mohaupt, President.

School of Engineering of Milwaukee, Milwafikee,
Wisc.; Mr. W. Werwath, President.

Rider-Goll Radio School, New York, N. Y.; Mr.
John F, Rider, Director.

Radio College of Canada, Toronto, Canada; Mr.
J. C. Wilson, President.

We shall not attempt to grade the members into
different classes. A candidate will be adjudged
as either passing or not passing. If the school
examining the papers passes the prospective mem-
ber' as satisfactory, we shall issue to him an
identification card with his photograph.

If the candidate does not pass this examination
the first time, he may apply for another examina-
tion three or six months later.

There is absolutely no cost attached to any
service rendered by the Association to its mem-
bers, no dues, no contributions.

If you wish to become a member, just fill out
the coupon below and mail it to us. We will
send you all the papers necessary to become a
member.

N. R. S. M, A,

¢/o RADIO CRAFT,
98 Park Place,

New York, N, Y.
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Money From Radio in the Country

By Hugo Gernsback

HE situation that presents itself, as far as radio is con-

cerned, in the country—that is to say in small towns and

hamilets and on the farms—is not new; and the obser-

vations which I make here are only to emphasize the
crying need in these small communities for radio sets adapted
to their needs.

While radio was young, and even until nearly three years
ago, there was no such thing as an A.C. receiver. Set builders,
as well as set manufacturers, competed with each other in
turning out increasingly efficient battery-operated receivers;
since there were no others to be had. These sets at that time
were, of course, suitable for the country; and the type still is
an ideal, for the simple reason that in the more isolated homes
of the country there is usually no electric light and whatever
radio sets there are must, of necessity, be operated by battery

prwer,

" During the last few years, this market, which is a tremendous
one, has been almost entirely overlooked by most radio set
manufacturers; only very recently have some of the larger con-
cerns come to their senses and realized the big opportunity
they have missed in the past two years. They are now trying
to make up for lost time.

As far as the Service Man and radiotrician, as well as the
set builder, are concerned, there is still a good deal of money
to be made by installing either factory-made sets or sets built
to order. In many communities, for instance, there are nwmer-
ous 32-volt lighting systems; yet there are practically no
manufactured sets in the market that can be hooked up to
such a lighting circuit. The wide-awake Service Man and radio-
trician will take advantage of this fact, find out where such
lighting plants are located and then try selling special sets to
this trade. Since sets to operate on 32 volts are rare, they
naturally will bring a pretty good price; which should make it
worthwhile for the industrious constructor who wishes to earn
a few dollars. We know of one man who, in a single season,
has sold not less than sixty such sets at a price that would
usually be thought of as being exorbitant; but this custom
builder cashed in on a real demand by making up a set, and
taking it arvound to farms, hooking it up and demonstrating
it, and he found little trouble in getting an order each time.
This usually brought new business in the neighborhood, from
other isolated farm groups which had similar lighting equip-
meent ; and the builder in question was kept busy installing such
sets.

Of course, it is not absolutely necessary to have the farm
radio set work on 32 volts; becayse an ordinary battery set
can be operated from a storage battery which can be “floated
on the line.” This presents no difficulty to the radio man and
does away with the special set.

There are two avenues open to installing sets of this kind.
One, and of course the better way, is to sell an up-to-date set
to the farmer or small-town man; there are some excellent
receivers of this type on the market today. Or, if the radio
man is a builder himself, he can make up a screen-grid set
with three or four tubes which, with their tremendous amplifi-
cation, will perform surprisingly well in practically any lo-
cality. Incidentally, there is always the additional sale of the
antenna equipment, loud speaker, tubes, batteries, etc. And,

once vou have the confidence of your customer, he will stick by
vou and you will be engaged to service the set for a long time
to come. Then, later on, when a better set comes along, you
will be able to sell it to the same customer. The business,
therefore, is cumulative as time goes on.

The Service Man or custom builder who owns his car, and
can get around easily, will have little trouble in drumming
up a good deal of trade in this manner.

Of course, it is important that one or more demonstration
sets be carried along; because to the small-town man or farmer
a demonstration is everything. Selling from a catalogue or
description means nothing Dbecause; incredible as this may
sound, thousands of individuals in this country have as yet
never listened to a radio set. Such individuals are always hard
to convince, if only a description of a set with its picture can
be shown. An actual demonstration is a different .story, and
usually a sale can be made on the spot.

1 have mentioned before, and T wish to repeat it, that there
Js a particularly lucrative market for such sets in summer com-
munities; and, once you get to such a summer community, it
will be found that there are, not far away, many isolated dwell-
ings which can be canvassed. Nine times out of ten, a dwelling
or farmhouse that has no visible aerial should prove an ex-
cellent prospect. While, of course, not everyone will be sold,
still it will be found that the percentage of sales runs high.

A thing to remember—and many of our correspondents who
have had such experiences point this out— is that eight out of
ten of such sets sold must be reasonably-priced. The small-
town man, as well as the average farmer, is not blessed with
too much money, and in many cases $50.00 is the limit that can
be gotten for an installation. Of course, for such an amount it
is impossible to furnish a really first-class set. In such a case,
a second-hand battery set which has been overhauled and re-
paired will have to be sold to the customer; but even here a
very good profit can be made if the radio man knows his
business.

Another thing the radio man will come up against, is that
many individuals wish to buy a set on the installment plan; in
this case, it is usually best to sell a reconstructed set. Such
receivers can be bought quite reasonably and, in nine cases
out of ten, the first down-pavment will practically repay the
investment, while the installments will be so much profit. A
little money invested here will show good returns and, if a
few dozen installments are made, the industrious Service Man
will have quite a little money coming to him when he will need
it most. Incidentally, it might be said that few of these sales
ever go bad; for the average small-town man and farmer is
honest and pays his just debts on the dot. If the radio man
has a banking connection, and if he can obtain written orders
for the instailations, it should not be impossible to obtain from
the bank a sufficient amount to keep on going until all the in-
stallments ave paid. Most any small-town bank, if it knows
with whom it is dealing, is in a position to finance small loans
of this kind; and, if the radio man has a good reputation and
is known to the bank, he should be able to obtain accommoda-
tion.

There is still a good deal of money to be made along these
lines, and it behooves every wide-awake radio man to take
advantage of them during the summer time.
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Leaves from Service Men’s Note Books

The “Meat” of what our professionals have learned by their own
practical experiences of many years

By RADIO-CRAFT READERS

A HANDY TESTER
By Arthur J. Lamm
IN radio servicing over a period of ten
vears I have used all the usual devices
in continuity testing—phone and Dbattery,
flashlight bulb and battery, and small neon
bulb with 110 volts D.C., and so on—but
the one which tells the story in no uncertain
terms is a 0-1 milliammeter calibrated as
an ohmmeter and used in series with a 114-
or 3-volt “C” battery and two probes. This
I use in the manner Mr. Geo. C. Miller ex-
plains in the February 1930, issue of Rabio-
Crarr, and as described in greater detail
by Mr. J. M. Conesa in December 1929,
Ranto-Crarr.  Of course a suitable variable
resistor is part of the tester.

I made up a neat little outfit which is
easily carried in one’s pocket. My battery
is made up of fountain-pen type flashlight
cells which, placed end to end, slip in the
coat or vest pocket out of the way when
testing. The probes are made from two
ten-cent propel-style lead pencils with com-
position barrels and brass tips through
which the steel plunger protrudes. 1 ground

Fig. 1
My. Lamm’s two vest-pocket test prods are used
with batteries in his pocket and a meter strapped
by its loops to the back of his hand.

the ends of the plungers to a chisel edge,
better to cut through any deposit on the
conductor being probed and give a maxi-
mum of contact surface. I soldered the
bared end of a length of fixture cord in the
eraser end of the pencil and slipped a cap-
type rubber eraser over the wire and the
end of the probe; thus insulating all but
the tip. :

The meter is provided with two flat loops
of brass wire, one soldered on each side so
that a strap or piece of elastic may be
sewed to them, like straps on a wrist watch,
The meter is handily slipped over the fingers
and held in place on the back of the hand
by the strap across the palm.

With a probe in each hand the readings
are easily taken without turning away and
gazing at a meter in some unhandy place
and, often, allowing the probe to slip from
a difficult position. The speed gained by
using this arrangement more than pays
for the trouble of making it.

SCREWS TO LOOSEN
///7 Py —=2

Fig. 2
Condensers, being the principal mechanical parts
of a set, are liable to the greatest share of
their mechanical difficulties. Here is a tip.

MAKING CONDENSER ADJUSTMENTS
By J. U. Roane
IN Atwater Kent, “Model 35” battery sets,
which had lost their pep, I have found
about eighty per cent. of the trouble in the
tuning condenser’s being off center. 'This
is caused by too much tension on the belts
of the first tuning condenser and the third;
the middle condenser is almost always sat-
isfactory. To remedy this trouble, remove
the chassis from its metal case and loosen
the three screws on the front of the con-
denser which is out of alignment; move the
cntire condenser a fraction towards the
center condenser, until the rotor plates are
centered. The little flat springs in the front
and rear of condensers will throw them
back to center, making the set perform as
it should.

TESTING THROUGH INSULATION
By Arthur Bernd
ON close wiring jobs, and where it is not
desirable to scrape insulation fromn
wires, the following kink is useful to check
continuity, shorts, etc.:

Take ordinary steel sewing needles; stick
them in through the insulation until they
make contact with the wires; and apply the
test prods to the needles. This is a time-
saver and often saves messing up a set.

TESTING DRY-DISC RECTIFIERS
By A. H. Maitthews, E.E.
FI,['CTUATION of the tube filament will

usually indicate a poor “A” rectifier of
the dry type; when the voltage is normal

10 VOLTSW STEP-DOWN

TRANSFORMER

VOLTS

D.CVOLT %
METER

0-20
L
Fig. 3

Mr. Matthews’ method of testing a dry-dvuc
rectifier is systematic. When he gets through,
he knows cxactly where the trouble lies.
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and the light steady, the unit is O. K. How-
ever, in order to be sure that a unit is good,
1 use the method shown in the sketch, with
a load test and -a standard unit for com-
parison. Rectifiers of other types arg tested
in a similar manner.

TONING RECEIVER OUTPUT
By H. Fred Pitzer

MANY customers, of the better sort, de-
sire the tone of their radio receivers

to be very low—the lower, the better. There
are many methods of increasing the low-
trequency response, or. cutting down the
intensity of the upper register; and the
most favored seems to be the insertion of a
fixed condenser across the audio transformer.
This can be improved greatly, and vari-
able tone obtained, in a push-pull output
stage, by soldering a wire to the grid ter-
minal of each push-pull tube socket. Bring
one wire to a 500,000-ohim variable resistor,
which may be mounted on the panel for ease
of access. In series with the other grid
wire, and the resistor, insert a fixed con-
denser with capacity sufficient to give the
greatest desired depth of tone when the tone

VLT OUTPUT

One of the outstanding features of late re-

ceiver development is the introduction of tone

control for particular customers. The same

idea may profitably be applied by the Service
Man to older models,

control is turned on “Full” Turning the
tone control will then give any tone from
normal to any depth required. One ad-
vantage of this method is that, regardless
of the tone depth produced, the hum is
seldom increased to an objectionable degree.

In many receivers using only one audio
stage, the tone may be deepened by using
the same combination connected from the
plate of the detector tube to the ground.
However, if a ’45 or larger tube is used as

the output stage, better results will be oh-

tained by running from the plate of this
tube to ground. (The condenser must be
of suitable voltage rating, then; and of con-
siderably larger capacity.—Editor.)

To give a set whatever tone the customer
desires (within reasonable limits, of bourse),
use a .006-mf. fixed condenser in series with
a 500,000-ohm resistor. Connect one end of
the resistor to the plate of the first audio
transformer, and one end of the condenser
to the “B+” of the primary winding. It
the tone thus produced is not deep enough,
increase the capacity.
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A NEW SOURCE OF STATIC
. By John Nisslein
ITHIN two days after we had in-
stalled a standard set, which tested
perfect, the customer complained of noise,
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An electric sct may originate disturbance in

a 110-volt A4.C. line, like any other appliance.

One service organization had hard work before
they tumbled to this fact.

especially on low wavelengths. Our Service
Man could not find it, on two visits; he
tried removing the aerial, a line-filter, etc.
On taking up . the matter with the power
company, we were asked to try out another
set before they sent a man.

We sent over another set: the two were
connected to the A.C. outlet and allowed
to warm up. Switching the aerial from
one to the other brought in noise with equal
loudness on both. So we called in the com-
pany’s interference man. He could find no
noise until, towards afternoon, he located
it in the same house where the set was. He
tested every fixture, cut-out, etc... in the
house; and finally noted that the noise was
present in his portable only when our set
was turned on. So he cussed us all out,
and went back to the office; and we gave
the customer a new set and went back to
the shop to locate the trouble.

The set played perfectly for some hours,
without noise; and then noise gradually de-
veloped in it and every other set in the
store when it was turned on. To make a
long story short, after long search, it was
located in the power transformer. The
primary winding had been arcing over to
the electrostatic shield.

This did not occur until the transformer
was thoroughly heated and, presumably, the
position of the windings slightly changed.

SOME SHOP HINTS
By M. W. Sterns

ANY Majestic packs submitted for re-

pairs have nothing wrong with them.
When testing such a pack, it is always
necessary ‘to substitute an .iron-core choke
(such as an AmerChoke, or “B” filter choke)
for the field of the dynamic speaker. If
this is not done, there will be no “B” volt-
age from the pack.

CLAMPED SAW
1 BLADES _“24""

Fig. 6
Very few shops have a lathe; but the same re-
_ sult, for a light picce of soft metal, may be
atteined as shown.

RADIO-CRAFT

Connect the choke between the second
contacts from the left (when the connecting
cable is on the right) on the top and the
bottom rows. If there is then no “B” volt-
age at the proper terminals, trouble is in
the condenser block of the pack, or one of
the by-pass condensers in the set chassis.

For that reason it is always best to bring
in the chassis and the speaker for test, as
well as the power pack; then it will be
unnecessary to make a second trip, if the
pack is O.K. and the trouble is to be looked
for in the other units.

When testing an ’80 rectifier, always apply
3 volts across the filament. This will give
vou a truer indication of the emission of
the tube. Many a tube which tests within
the proper limits on 5 volts will show up
woefully weak when the lower voltage is
applied. A good 80 should give 60 milli-
amperes or more current with 3 volts across
the filament and 90 on the plates.

If it is necessary to cut a groove in a
rod, at right angles to its length, and a
lathe is not handy, place the rod in a hand
(or electric) drill and rotate it while hold-
ing a hacksaw against it in the proper place.
Tf a single sawblade cuts too narrow a
groove, use two or three blades in the holder,
and you will be surprised to see what a
rapid, accurate job can be accomplished.
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Fig. 7
There is still e lure in distance, and there are
yet many night-hawks. Mr. Cherry finds profit
in selling them an old idea they may have
forgotten.

FOR THE LATE LISTENER
By Elden L. Cherry

UITE often, some member of a family

may wish to listen in after the others
have retired. Since turning down the volume
on most sets will usually reduce the sensi-
tivity of the set, and perhaps make it im-
possible to hear some of the weaker stations,
it is not always satisfactory to listen in with
the set turned low enough to avoid disturb-
ing others. Old-model battery sets had a
Jack in the detector stage, for the use of
headphones; but this was eliminated on later
models, While the use of headphones is
almost forgotten they are extremely useful
on a modern set equipped to use them; as
the listener can then use the full power of
the sét with the loud speaker silent, and
listen as late as he cares to without interfer-
ing with the sleep of others.

Headphones cannot be used across the out-
put of an electric set, or even on the first
audio stage;-as a loud hum will usually
result. The detector output of a good all-
electric set, however, should be quite free
from hum; and the volume obtained at this
point is ample for the use of headphones.

Incidentally, a great deal of the extraneous
noise, that comes up so strongly in a loud
speaker, is avoided when the audio ampli-
fication is eliminated. The reduction of
static and interference noises will often
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permit listening to a program that would be
nearly ruined if heard from the speaker.

The diagram shows how a four-prong,
double-circuit jack can be used for the pur-
pose, with only three of the prongs con-
nected. It is a comparatively short job to
install such an attachment on almost any
factory-built set having a console cabinet;
as the jack may be mounted directly on the
wood panel. However, the arrangement will
not work with a metal cabinet unless the
jack is insulated from the case. The jack
will not interfere with removing the chassis
from the cabinet; since the jack may be re-
moved readily by unscrewing the one nut
which holds it to the panel.

Flexible wire should be used for the con-
nections, and the three leads twisted to-
gether. If this is done there will be no inter-
ference in any way with the normal opera-
tion of the set.

The Service Man may have some trouble
selling the headphone idea to the first cus-
tomer; but he will probably find that one
installation will result in a number of dem-
onstrations by the customer to friends who,
perhaps, never before listened with head-
phonces, and some of these will want the same
attachment applied to their sets. It is not
necessarily limited to one listener; since, if
the user desires, he can obtain a multiple
plug which will permit the use of a number
of headphones at once.

DIAL-DRIVE PROBLEMS
By Henry Burwen

UTTING a new drive cable in a Steinite

screen-grid set is a mean job until you
get the hang of it, and then it becomes very
simple.

First, thread the cable around the drum.
Starting with the end nearest the front, at-
tach cable eyelet to screw on front collar.
Attach other end to set-screw on collar at
rear of shaft, then loosen the small set screw
A which holds rear collar to shaft. 'This
allows you to wind up the cable on one side;
then, to wind up the other, start to turn by
hand the collar which you have loosened
and to which one end of the cable is fast-
ened. (The windings must of course be in
opposite directions at each end.)

Now, to take up the slack and make a
tight job, turn the small set-screw in far
enough to make a friction hold; then hold
the collar in one hand and turn hard on
the main tuning dial with the other. 'Then
tighten down the set-screw fastening coliar

" to shaft.

There must be at least one extra turn of
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Fig. 8

The method shown above will remove many
troubles which may be encountered with slip-
ping drive-belts.
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cable around the shaft at either end when
the dial is at 0 and 100.

Another thing: the cable as installed at
the factory gives trouble, due to its slipping
around the drum, if operator keeps on turn-
ing at cnd of dial movement. This causes
the cable to completely unwind on one end;
at which point it slacks off more on that end
than is taken up on the other, the cable be-
comes completely loose, and the system is
out of kilter. To prevent this, cut the cable
in two after threcading through the drum,
tie a knot at cach end so it won’t pull
through the hole, and proceed as betore.
You have then two scparate cables instead
of one, without possibility of slippage; and
a little stretch in the cable will not affect
the operation. With this arrangement the
tension spring can be discarded. 1 have
installed a number of them this way, and no
turther trouble has developed. 'This method
also permits the use of short or broken picces
of cable.

BURNT-OUT VOLUME CONTROLS
By Sydney Fletcher

N numerous occasions, I have been called

upon to replace volume controls in
D.C. sets which have had no more than a
month’s use in the customer’s home. In
every instance but one, I have found that
the man who installed the set had placed
the ground wire on the aerial post—because
he obtained more volume in this way, no
doubt.

The majority of D.C. sets are so wired
that the aerial is led to the positive side of
the line; which, in turn, is wired, directly
or indirectly, to the volume control. Serv-
ice Men should know that the volume control
is going to act as a fuse in the set and burn
up. As recently as last Christmas Eve I
encountered such an instance. It is bad
cnough to try to think without knowing
better; but to know better and not stop to
think is unpardonable. I believe that this
mistake is due to one or the other of these
two reasons: don’t you?

MISCELLANEOUS NOTES
By Joseph Schiller

HEN balancing the Majestic “Model

90,” be sure that the tube shields are

in place, or your work will mean nothing;
for this set is very critical and care must
be taken not to introduce any body capacity.
A loud hum sometimes develops, in the
Temple “Model 8-60” and “8-61," that none
of the ordinary prescriptions seem to help.
It may be due to high line-voltage, which
may be corrected by setting the fuse in
the power pack to the “125-volt” position;
or it may be dune to the breakdown of a
filter condenser (1.5-mf.) shunted across the

Fig. 9
In certain Temple models the condenser C 15
across a filter choke; if it shorts, hum starts
at once.
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choke in the pack (Fig. 9). The hum
caused by shorting the choke can be reme-
died only by replacing the defective con-
denser or shorting it out of the circuit. The
former remedy is to be advised, especially
as the whole filter block is in one piece.
Receivers of this make were first pro-
duced with cadmium plating on the tuning
condensers; and many of them are still in
use. This plating, after some use, develops
a very fine fuzz which can be seen with
difficulty, but causes lack of selectivity and
weak signals, It is best to replace the con-
denser assembly but, if this is not prac-
ticable, the fuzz may be burned off by ap-
plying a high voltage across the condenser.
Use a transformer with one side of the sec-
ondary connected to the frame and the other
to the stator plates. Turn the condenser

Fig. 10
In certain condensers, a slight slivering of the
metal takes place. It may be removed, can-
tiously, as shown.

plates out, and switch the current into the
transformer (Fig. 10). DBe careful that tive
knob is a good -insulator, and mesh the
plates, a bit at a time. Sparking results,
burning off the fuzz. - Do not apply the
current too long at a time; so that the
transformer will not burn up. After each
section has been burned off, and there is
no more sparking, put back the condenser
gang and resolder it.

In the Eveready “Model 52” and “54,”
a small “phono-radio” switch is fitted to
the frame of the tuning condenser, near the
dial, and operated by a lever, attached to
the dial. As no stop is included, this switch
is opened and closed every time the dial is
turned to the end of the scale. This causes
after a while a bad contact and opens the
detector plate lead. When the set is dead,
look to this point before removing the chas-
sis from the cabinet; it may save you some
time. The switch is easily reached from
the back of the cabinet.

SALVAGING A “RADIOLA 25"
By E. T. Johnson

N dealing with the “Radiola 25” whose

circuit was shown in Rapro-Crarr Data
Sheet No. 16 (April, 1930, issue), I had no
desire to buy a new catacomb merely because
a grid condenser inside had gone bad. Here
is what 1 did:

After marking the leads from the ter-
minal strip with a little red paint and un-
soldering them, I took out the bolts holding
the “cat” and lifted it out of the chassis.
Then I put it on an electric “hot plate”
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with the heat turned low. The special in-
sulating compound around the parts gradu-
ally became fluid, and could be drained out.
After a second heating, to get it all free
from the coils, it could be tested and re-
paired. The beeswax-paraflin sealing com-
pound may be used for various purposes; I
believe it was originally used for coating
coils.

Care must be taken to melt out all the
compound; as the leads are of very fine
wire, and not too strong. (The A.F. trans-
formers are connected directly to sockets
and associated apparatus, and no strain can
be put on the wires.)

BROIL TO A TURN AND SERVE

By R. Fels

AVING a set of UV-'99s from a Radi-

ola 26 that would not play at all, I
decided to try the reactivation method de-
scribed by Mr. Stoneham in the April issue
of Rapio-Crarr. However, I had no clectric
heater, so I held the tubes over a gas flame
for a few minutes. I found that they now
play as well as new.

GAS IN REACTIVATED TUBES
By John W. Busacker
ON page 490 of the April issue of Rapio-
Crarr, under the heading “Leaves from
the Service Man’s Notebook,” there is an
article written by George Stoneham, regard-
ing the reactivation of tubes,

We have used this form of reactivator in
our wholesale service department hére, and
find that, though the emission of the tube
is restored, a sufficient quantity of gas is
introduced into the tube to make it useless
in a radio receiver. The test of a tube after
having been treated in this manner will
show far more than a permissible amount of
gas. The application of heat to the tube
explodes the coating of getter on the inside
of the glass, and deposits it on the elements.
This is no actual disadvantage, except where
it accumulates between the leads going to
the elements where they enter the stem of
the tube. As this getter is an electrical
conductor, its presence in this position will
create small ares between the internal leads
when the tube gets in operation. This will
cause a rasping noise in the speaker any
time the tube is jarred.

The presence of gas in the tube will cre-
ate a hissing noise when the tube is in opera-
tion, that will sound like the station carrier
wave. This noise is evident ‘only when a
station is tuned in and, for that reason,
makes it appear that the broadecast station
has a very pronounced carrier wave; even
though this is” not the case. We do not
feel that this is a successful means of re-
activating tubes.

The writer is quite pleased to note the

amount of space you are devoting to the
excellent service articles that are published
in Rap1o-Crarr.

USE OF A.C. ADAPTERS
By Russell L. Woolley

“Yr ADING” on local stations is frequently
caused by the adapter used to convert
a battery set into an electrified set. The
reason is that the ends of the resistance wire
(inserted into slots in the adapter sockets
to serve as grid suppressors) are wound

(Continued on page 109)
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Some Notes onh Repairing “B”’ Power Units

A testing routine intended to get most quickly at the defective
point of the apparatus, with suggestions for correction of troubles

By C. WALTER PALMER, Assoc. I. R. E.

OST Service Men learn to adopt a
certain individual procedure when
testing a certain piece of appa-
ratus or a certain type of unmit.

However, there is naturally a “shortest
way”—one more convenient than others—
which will save both the patience and the
time of the professional man.

Repairing manufactured power units is
not difficult if the parts are accessible. In
most cases, even though the unit is enclosed
in a metal case, the parts are mounted on
a chassis; so that, when the case has been
removed, the parts are ecasily reached and
tested. In some few cases, of course, units
are sealed in wax or pitch and it is advis-
able to return such a unit to the manufac-
turer for repairs.

Difficulties Encountered

The defects encountered in *“B” power
units may be classified into several groups;
each group in turn being sub-divided accord-
irg to the element causing the trouble.

The first defect is a low output voltage
from the unit. This may be caused by the
line-voltage being below normal; by a de-
fective rectifier tube; a defect in the re-
ceiver, causing too much drain on the unit;
a defect in the voltage divider; or a defec-
tive filter condenser.

The second principal defect is a loud hum

- in the set. This may be due also to a de-
fective rectifier tube; or to an insufficient
number of filter condensers, or a defect in
one or more of them; a defect in one of the
filter choke coils; a defective transformer;
or, in some few cases, reduced line-voltage.

The third characteristic defect is total
failure of the unit. This may be caused by
poor design or by defective apparatus.
Under poor design may be listed the use
of incorrect parts as, for example, where
the wrong type of rectifier tube is placed
in the socket or even used for a time. The
use of a condenser with a working voltage
too low, for the surges encountered when
turning the power off, is also a common
cause of trouble. Under defective apparatus,
may be listed any of the parts used to
make up the complete unit; since a break-
down in any of the parts in the unit may
cause complete failure. The connections
must also be accounted for and, finally, the
line-voltage must not be neglected.

This last point brings to mind a case
encountered by the writer some time ago, in
which a blown fuse necessitated a train ride
of over an hour, in order to make a set
operate again! Naturally, if the owner had
used a little care, or if the circumstances
had permitted the writer to question him
by telephone, the trip would have been
saved.

The outline of troubles given above is not
complete, since each group includes a num-

- ber of minor causes. It does, however, in-

commonly experienced

L 12

TO FILTER

Fig. 2 Fig. 4
At the left, the fundamental filicy circuit of

most potcer wnits. At the right, a type of
voltage-divider sometimes found.

clude the main points and those most likely
to give trouble. TFor instance, suppose the
trouble is insufficient output potential. (See
Fig. 1.) This may be due to either low
line-voltage; a defective rectifier tube: ex-
cessive current drain in the rveceiver, a de-
fective transformer, choke or condenser; or
an incorrect voltage divider. All of these
causes of trouble are mentioned above.

Other sources of trouble may also be in-
cluded in the outline above, as sub-entries.
For example, if part of the secondary wind-
ing of the power transformer is short-cir-
cuited the output voltage is reduced; and
the winding will thercfore probably burn
out, because of the excessive current tlowing
in the clased part of the winding.

If the rectifier tube is defective, the out-
put will naturally be reduced or entirely
lacking. In the filament type rectifier (such
as the '80 tube shown) the rectifving action
depends on the electron flow from the fila-
ment. If the filament is operated at an
excessive voltage for a period of time, the
clectronic emission is rapidly reduced; and
this causes a reduction in the output cur-
rent and voltage.

Lack of Voltage or Hum

The design of the voltage divider is an-
othér important point with regards to the
output voltage. If its resistance is too
low, a great deal of the available current
is lost as the “bleeder” clurrent flow through
this resistor; and the result might be in-
sufficient current output for the set. If

one of the filler econdensers helween the
tups and the negative terminal  ruptures,
the resistance of the divider will bhe redoced;
but. in this ease, the tronble will be easily
located by lack of voltage on the tnps he:
tween the condenser and the negative end
of the voltage divider,

With respeet to the seeond  growp  of
troubies, excesslve hum may he ennsed by
low linc-voltage: heenuse the rectifler can
not operate correctly with the reduced in-
pit voltage. The hum may also he caused
hy n choke;
for this piece of apparntus is the -
stny of the filter Fanck of filter
condensers will ulso cause n lond hom.

It is not necessary to go into further
detnils about these troubles and how they
arc allied.  We are all familinr with the
faults: it is the rewmedy  which is anost
needed.  In arder to illnstrate the method
used in loeating a defect, we will consider
another example.

defective  or  short-cirenited

cirenit,

Continuity Tests

Suppese we have a dead power unit to
repalr. There are a group of tests which
may be used to loeate the source of the
trouble in a very short time. Jirst, ea-
surc the line-voltage with a suitable A.C.
voltmeter. 1f this is correct, or nearly so,
test the continuity of the primary circuit
of the power transformer. A battery and a
voltmeter connected in series across the two
prongs of the plug will show this very well
and, in addition, indicate any defect 1 the
power switeh or wiring which completes the
primmary circnit.  The power switch must be
in the “On™ position, of course. If, when
we  first examined the unit, the rectifier
tube was warm or the filament lighted, thi
first test is unnccessary. In the filunent
type of rectifier, it is possible for the high
voltage winding, or one side of it, to burn
out and the filament of the rectifier tube
still to light. In this case, the continuity
of the high-voltage winding must he checked.

This may be accomplished without remov-
ing any of the wires, by placing a plug

Fig. A
A simple apparatus which |
will be found very con-
venient for testing power
units, giving the input and
output voltages of the rec-
tifier, as well as determin-
ing continuities. L ecads
from the terminals of the
tube basc and tube socket
are taken scparately to the
binding posts; permitting
the insertion of the meter
in any circuit, as desired.
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similar to the base of an old tube in the
socket of the power unit, and connecting
wires to the grid and plate prongs. We
will find further use for this plug, later.
The conductivity between the two ends of
the winding, and also between each end and
the negative terminal of the power unit,
in the case of the full-wave system, should
be determined. It is possible for the nega-
tive lead to be open, while the continuity

of the complete winding may not be
atfected.

There is one other test which must be
made at the transformer. In the power

units designed for the “*BH” or cold-cathode
type of rectiier tube, two condensers
(known as buffer condensers) are connected
across the sections of the secondary wind-
ing. In case one of these condensers breaks
down, a continuity test will not indicate the
trouble unless the condensers are discon-
nected from the circuit; since they are
shunted by the secondary winding.

Fortunately, these condensers are usually
quite accessible, heing located close to the
transformer; and the wires are connected
directly to the terminals of the winding,
After they have been disconnected, they
may be tested in the usual manner with a
“B” battery or other source of direct volt-
age. The battery is connected across the
condenser for a moment, and then the con-
denser is short-circuited with a piece of
wire. If a spark is evident when the con-
denser is shorted, it is in good condition.
If a spark is observed when the battery is
connected, the condenser is undoubtedly
short-circuited. It is advisable to short-
circuit the condenser in a rather dark place,
so that the spark can be readily seen. This
is more important with small condensers, of
about 0.1-mf. or so; since their spark is not
very large.  Smaller condensers than this
cannot be tested in this manner.

Testing the Filter System

We have now tested the unit (except for
the rectifier tube) up to the filter section.
If any defect is found, it is necessary to
localize it by making tests of the particular
part suspected. In other words, if one
side of the power transformer’s secondary
winding appears to be open, tests should
be made at the terminals or the wires com-
ing directly from the transformer, in order
to be certain that the trouble is not due to
a defective connection.

The next section of the power unit is the
filter.  'We are all familiar with the appa-
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Fig. 1
The general layout of a power unit; walues
vary, but are generally in the orderi of those
shown. Connections must be broken, to test
the continuity of shunted condensers.
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ratus used in the conventional type of filter;
hence a description is not required. Two
tests are necessary for this part of the
unit; tests for the continuity of the choke
coils and tests for the condition of the
filter condensers.

The choke eoils may be tested by connect-
ing the continuity tester that we used be-
fore (the “B» battery and voltmeter)
between the cathode of the rectifier and
the maximmum output terminal of the unit.
The correct terminals are the filament of
the ’80 type tube and the “plate” terminal
on the tube socket for the “B—" rectifier.
It will be noted that the reading on the
meter is lower than when the two wires of
the tester are connected directly together;
this is due to the resistance of the chokes.

The filter condensers cannot be tested
while connected to the power unit; because
they are joined together. Also, they should
be disconnected while testing the chokes,
as a precaution in the event that one of
them is defective. When testing the chokes
the voltmeter and Dbattery is connected
across the terminals of cach of the chokes
individually.

In case they are enclosed in a single con-
tainer, the center terminal is one end of
cach of the coils, and the other two ter-
minals are the extreme ends. While making
this test, it is well to muke sure that one
of the windings is not short-circuited to the
core or the container. This test can be
made with the continuity tester, by con-
necting one terminal to any bright metal
part of the case and each end terminal, in
turn. In case of defect, the complete unit
must be discarded and replaced, unless the
chokes are enclosed in separate containers.

Convenient Condenser Tests

Next, we test the filter condensers. We
have already disconnected them from the
unit, on the choke side. The easiest and
most satisfactory way to test them is to
connect a “B” batteryv, or other source of
fairly high voltage, across the condenser
for a moment; and then short-circuit the
terminals of the condenser with a piece of
wire as explained before. In case of doubt,
it is advisable to try the test several times.
(The battery should be connected for only
a moment.) In most cases, all the filter con-
densers are enclosed in a single container,
A common terminal is brought out, and
connected to the center or end of the power-
transformer winding, and also to the end
of the voltage divider. This common ter-
minal is used for testing each of the
condensers.

If one of the condensers is short-circuited
or ruptured, it may be possible to place
another condenser in the power unit with-
out removing the complete block. The ca-
pacity of the defective condenser may be
approximated by noticing its position in
the unit. (See Fig. 2.) The first condenser
C1 usually has a capacity of 2 mf. The
next, C2, is usually 2 mf.; and the third is
scldom more than 4 mf. In many units con-
densers of about 1 mf. are connected be-
tween the negative terminal and the taps on
the voltage divider. These condensers can
be tested in the same manner.

The final section .of the unit is the volt-
age divider. Dividers may be of different
types. The first is a number of resistors
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Fig. 3
The standard arrangement of a “B” wvoltage
divider, whether the resistors arve separate com-
ponents, or represent only taps on one or two
resistors. Falues wvary with the wvoltages de-
stred and current drawn.

connected in series, with taps at the con-
necting links; this is shown in Fig. 8. In
this type of resistor unit, if one of the re-
sistors near the negative end breaks down,
the voltages at the higher (or rather more
positive) taps will be excessive, and the
taps on the negative side will not give any
voltage reading. The defective resistor
or connection can be located in this way,
and may be either repaired or replaced.

Voltage Divider Arrangements

The next type of divider is electrically
similar to the first; but a single resistor is
used, with taps at the required points. The
method of finding the defect is the same
as in the first case,

The third and last method is different in
design; it uses several resistors of the vari-
able type and a fixed resistor, connected as
shown in Fig. 4. If the fixed resistor R3
breaks down, the voltage on the detector
tap will be high. If either of the variable
resistors breaks down, no voltage reading
will be obtained. 1In testing any of the
voltages of the power unit, a high-resist-
ance voltmeter must be used. By “high
resistance” we do not mean necessarily as °
high as 1000 ohms per volt, but at least
250 ohms for each volt on the scale,

If the trouble in the unit is excessive
hum, a difficult set of tests must be made.,
In this case, the voltage is of little value;
as the voltages may be correct, and the
hum still be too prominent. If one of the
filter chokes is short-circuited, the hum will
be excessive. At this time, it might be well
to point out that many power units do not
contain two chokes. Some units use the
field coil of a dynamic speaker as one of
the chokes. If the wires to this coil become
twisted, shorting the winding, the hum will
be excessive and the volume of the set will
be greatly reduced.

Rapid Testing Methods

In some cases, a reversed plug in the line
will cause hum. Lack of correct grounds
at the proper points will cause loud hum.
The effect of the chokes on the set can be
checked, by deliberately short-circuiting
each of the filter chokes in turn. If the .
hum increases when they are short-circuited,
they are in good condition and operating.

The condensers can be checked by discon-
necting them from the set. If the hum in-
creases they are working properly while,
if no difference is noted, either the con-
denser is defective or it is not needed there
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#nd can be used to hétter advantage at some
other point in the unit.

If the design of the power unit does not
permit changes, external chokes and con-
densers. may be added. In many cases, the
operation of a power unit is improved very
much by inserting an audio-frequency choke
in series with the detector plate lead, with
a by-pass condenser connected from the
choke to the negative lead of the power
unit. The condenser is connected on the
side of the choke which leads to the set, as
shown in Fig. 5.

Testing the Tubes

We have now accounted for all the ap-
paratus used in the ordinary types of power
unit. We have not yet considered the test-
ing of} tubes; but, since they are one of the
most important parts of the unit, and one
of the most frequent sources of trouble,
we will consider them separately.

We mentioned the need of a test unit
while checking the continuity of the wind-
ings of the power transformer, and sug-
gested using a unit with the base of an old
tube, so that we could reach the connections
at the rectifier socket, without any diffi-
culty. We will now elaborate on this sim-
ple unit, so that we can also use it for test-
ing tubes. A socket of the ordinary UX
type, made for sub-panel assembly, is
mounted to the top of the tube base, after
connecting short leads to each of the prongs
of the base and the terminals of the socket.

Next, a terminal strip, with eight binding
posts, is prepared; and the wires from the
socket and base are connected to these ter-
minals. The plate prong and terminal wires
are connected to the first two posts, which
are adjacent. Then the grid and the two
filament circuits are treated in the same
manner. Finally jumpers are connected
across the corresponding posts.

In using the unit to test the continuity
of transformer windings, it is merely placed
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in the socket of the rectifier tube; and the
two ends of the winding are then available
at the terminals of the unit, which corre-
spond to the grid and plate for the units
using the ’80 type tube, and to the two
filament terminals for the “BH” type.

When testing the rectifier tube, after
the rest of the power unit has been found
in good condition (either by making the
necessary tests on the -various parts or by
replacing the rectifier to be sure that this
is not the cause of failure) the A.C. input
voltages to the tube are first measured with
a suitable A.C. voltmeter; and then the
D.C. output of the rectifier is checked with
a suitable D.C. voltmeter.

$p—————— b+
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Fig. 5
Since this is the critical stage of a receiver
it may be desirable to add additional filtration
to a detector’s power supply by connecting an
external choke and condenser in scries with the
tap on the power wunit,

The “BH”-type Rectifier

Suppose, for example, we consider a unit
using a “BH”-type rectifier tube. The
A.C. voltages of the power transformer’s
secondary winding are checked by placing
the test unit in the rectifier socket and con-
necting the A.C. meter between each of
the filament terminals on the binding-post

77

strip and the negative output terminal of
the power unit. 'When these voltages have
been determined, the rectifier tube should
be placed in the socket at the top of the
test unit plug; and the D.C. output voltage
nmeasured with the D.C. meter. The jumper
between the two terminals of the plate prong
should first be removed, so that the recti-
fier is not connected to the filter and voltage
divider. This is done to protect the tube
being tested.

The D. C. output of the rectifier will be
somewhat lower than the A.C. voltage; be-
cause of the voltage drop in this tube. The
difference in the voltages, however, is not
very great for good tubes. After the tube
has been checked in this manner, it should
be checked under load, by replacing the
jumper on the “plate” binding posts of the
test plug. The operation of the filter and
voltage divider must be known before this
is done. When making changes in the con-
nections of the jumper or other wiring to
the power unit, the power switch should be
turfied “off.”

When testing the 80 type tube, the con-
nection between the rectifier filament wind-
ing and the first filter choke must be re-
moved; so that the rectifier is not con-
nected to the filter when making the first
voltage test. By removing the jumpers on
each of the two anodes (plates) in turn,
the operation of each side of the full-wave
rectifier can be checked. This is done by
removing the “F” jumpers for the “BH”
tvpe tube and the “G” and “P” jumpers
for the ’80 type tube. The output is re-
duced, of course, when only one side of
the rectifier is used.

The test plug can be made as a complete
unit by obtaining a combination A.C. and
D.C. voltmeter with a suitable scale read-
ing. This meter can then be mounted in a
small box, with the eight binding posts, and
fastened permanently to the test plug. See
Fig. A.

An Easily Made Tube Holder

ERE is a way of saving tubes, keeping
them handy for testing purposes, and
carrying them from place to place when
desired, without much labor. 'The author
has used this method, and applied the idea
for dozens of his friends, for a long time.
In a word, it consists of using a corru-
gated paper box instead of the usual board
for holding tubes. TIts construction is clear
from Fig. 1 but additional details are given
below.

Many set builders, Service Men, experi-
menters and laboratory workers resort to
the usc of a common large box to hold the
many tubes used in testing work; because
it is not always convenient to construct the
wooden rack with holes gencrally used.

A corrugated paper box, however, may
be worked with a penknife; it may be car-
ried from place with ease, and without dan-
ger to the tubes. These tubes should all
be carefully tested and the characteristics
of each clearly indicated on a paster which
is to be stuck on the glass. Some techni-
cians will have more of these -tubes than

By H. BERMAN

others and it is both inexpensive and con-
venient to make up several of these boxes;
putting tubes of a particular class in each
box. The cartons in which batteries are
packed are the ideal type for this purpose.

The type of box selected, whatever its
other ditnensions, must be from three to
three and one-half inches in depth. This is
required to take care of the smaller tubes;
as the glass portion of the tube must be
Lkept from touching the bottom, while it
is held suspended by its inverted base.

The diameters of the holes in the card-
board top for the different types of tubes
are as follows: "01A, ’40, ’00A, ’26, *27, *12A,
1A, °22 and ’24, 154-in.; 99, ’20, D11 and
’D12, 1 in. (these are to be inserted with
their bases up.); ’80, ’81, ’10, ’45, ’50, ’74,
134-in.

Although the author has not yet tried it,
the suggestion is made that boxes only wide
enough for a single tube, but sufficient in
number, placed end-to-end, to accommo-
date all the necessary tubes, may be used.
This' will make it convenient to put pasters

all along the front, indicating the type of
the tubes immediately behind each. The
experienced shop Service Man will recog-
nize this as a big time saver.

W
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LARGE TUBES

MEDIUM TUBES

SMALL TUBES

V4

rd
CORRUGATED
CARD BOARD\

BOX

Fig. 1

The mecessity of a suitable rack for tubes in

service is met most easily by the construction

of a holder of corrugated board, in the manner

shown. This will afford cxcellent protection
for the bulbs.
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BOSCH “CRUISER,” “ROYAL CRUISER,” AND “IMPERIAL

CRUISER” MODEL 35 BATTERY

An unusual method of oltaining neutraliza- This receiver is balanced like a regular neu-
tion is observed in these popular “Cruisers.” trodyne receiver, a ‘““dummy” or open-filament
Windings (A) in coils 12 and L3 are in the tube (or similar expedient) being used in place
negative filament leads of V1 and V2, for this of the regular tube; first, in place of \'2, and

purpose, and function in conjunction with con- then as a substitute for \'1,  Adjustments of
densers C7 and C8 €7 and C& are made for minimum signal.

Kesistor R1 is a master control to maintain Condenser C9 resonates the detector circuit for
the ftilament potential at five volts. Volume js maximum signal.

further controlled through R2 (marked " Am-
plifier”) which, at its position of highest re-
sistance, operates switch SW1.  Selectivity 1is
governed by SW2 (marked “Clarifier”) and
C10. A nine-wire cable connects the current
supply to the set.

As this model of the Bosch receiver is not
provided with an output transformer, or choke
coil and condenser, trouble may be experienced
irom de-polarized magnets in magnetic-type re- - DOUBLE
producers, 1f the leads of the reproducer have CHOKE
Leen accidentally reversed.

The location of the main rheostar, R1, is in-
dicated in the top and bLottom views of this
receiver.  The slot in the top of the control

Swd CH. .

Schematic circuit of “Tvpe BAN (Edition
3) Nobattry” eliminator.

will be parallel .with the front of the set for If either of the alove adjustments cannot
'he‘ﬁ"e",’(’l' setting. , . be made, check the R.I°. circuit for iaults.
Four "01.A tubes and ‘a2 12\ or '71\ tube  Remove the shields from Cl, C2 and C3, and
are recommended for this set. note whether, at the zero setting of the dial,
1, 2. 3 c9 C3 R3 V3 Rl all the condenser rotors align perftctl_\"straight

d‘ d‘ d‘ “ ~ /’ —- at the tapered ends of the stators. Adjustment

/ / A of the stators is accomplished through the bolts

C7— @’@//O‘Tl which join two end plates (if it is desired to

' “ag @/ change the spacing between interleaved rotor and
@ V4 stator plates); and the proper spacing here, for

Vi ~r minimum setting, is easily obtained by adjust-

v2 @ N ment of the screws on the condenser-shaft
T2 couplings.
°

- If the condenser shafts lose their alignment,
X ®" |vs the condensers may be loosened and reset to
L the correct positions. Condenser C2 may be

c8 shifted for proper alignment after removing the
coil assemblies.

With all condensers set at maximum capacity,
the dial should indicate 100. If this reading
is not obtained, compensation may be secured
by adjustment of two stop screws provided for

Nearest to the panel is the knobl that controls this purpose.

C2 and (€3, the settings of which are indicated A six-ohm rheostat may be used as replace-
on the upper or *“Main Tuning Scale.” The ment for Rl; R2 has a resistance of about
other knoly controls the antenna for tuning 30 ohms; R3 is the usual 2-meg. leak; Cl1, C2,

Top view of parts layout of Bosch “Cruis-
ers.”  The coupling devices for C2, C3 are
clearly shown,

SETS

The “Type BAN" (Edition 3) “Nobattry”
eliminator i1s usually used with this model of
the “Cruser” line. (Other models of the
“Cruiser” embodying somewhat the same general
features but varying in details are the *Model
96DC, 110 volts™; *“Model 1536,” (for direct
current); *"Models 66, 76, 761" (battery-oper-
ated); **Models 66AC. 96, 116, 136” (for A.C.
operation).

Constants for the abowe *“Nobattry” unit are
as follows: C12, C13 0.1-mf.; C14, 3 mf.; C15.
2 mif.; C16, C17, 2 mf.; R4, 4,000 ohms (or
a variable 5,000-ohm umit); RS, 15,000 chms;
R6, 25,000 ohms. V6 is a gaseous rectifier;
SW3 the power switch. The principal choke
unit in the filter system 1s a ‘‘double” chake.

Although the circuit diagram dees not indi-
cate that there is a mechanicdl counection be-
tween C2, C3, and antenna condenser (1, there
is a slip coupling which permits Cl to turn
readily when the other two tuning condensers

5 C6\ N V3 R3, (4, €9 C 3, €10, 21
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Underside appearance of “Model 35" ve-
ceivers.  Units R1, C7, C8, €9, shown here,
adjust from above.

are adjusted or to he operated independently of
these two. More complete control of the dial
reading designated ‘‘Antenna Tuning Scale” will
be secured by making Cl0 one of the compact
adjustable units now available. Then, by vary-
ing C10 and SW2, it will be possible to abtain
nearly identical readings on both scales for any

condenser C1, with its position indicated on C3 are the tuning condensers; C4 is .00025 mf.; average antenna conditions,
the lower or ‘“Antenna Tuning Scale.”” The C5, €6, 1.0 mf. each; C7, C8, C9, 100 mmf., If it is found that circuit oscillation cannot
reading on the lower scale depends, in part, maximum (approx.); C10 125 mmf. (approx.); be stopped, test windings A for reversed con-
on the length of the antenna. Cl1 .006 mf. nections; checking L3 first and L2 last.
| iadiadh i R R X Y
SCiO 1 vi L2 g V2 L3 G 1 R3 V3 Cﬁ, T4 V4 T2 V5
v | R g ( L /
J 3
3 OUTPUT
2, ct ’E 2 "Tee c3”Tes o
SwW2 ] vy . —
") I )
a 1 = o J 2
| ) D B 5 D s 0 A
Ri é“ CHY CH2 L_“_ - :
) cs | cée
J ] R2 BLUE -]
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_ YELLOW TR WHITE  _»| | YELLOW\ _
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< ‘(A) 5 "'cg" 0 0
o . -A+- ..B_- —b+- ec-4 v -5+- uc. - - . ]
&Y M RG] B +'135v.

Schematic circuit of the “Cruiser,” “Royal Cruiser,”’ and “Imperial Cruiser,” designs of the Bosch “Model 35" battery sets. The arrange-
ment of the neutralizing circuit is such that the respective grids are connected to the grounded “A—" lead if the neutralizing condensers short,

without affecting any of the batteries in the set.
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ALL-AMERICAN “MOHAWK” ONE-DIAL RECEIVERS
BATTERY AND A.C. 226-227

>
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........................... c4 R2 T3
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Above. Battery model of the “Mohawk” One-Dial receiver,

retained, special connections must be employed, as described in the text.

At right:

BLACK
BLUE
‘8¥90v
A

*eakv

~

If the original switching system for cutting V6 into the circuit is to be
Modifications in later snodels; tiis standard arrange-

ment of the output stage provides for the use of a power tube at Ve.

There are two principal variations in the
battery-model Mohawk receiver. The first cir-
cuit, shown above does not make provisions for
a power tube at V6; six type '01.\ tubes are
required. A S-wire cable is used. An odd
arrangement of the A.F. output circuit, to select
two or three stages of A.F., by means of tip-
jacks and a plug, necessitates placing the addi-
tional battery required for power-tube operation
on the plate side of the A.F. output, at the point
marked X2 (otherwise, this supplementary po-
tential would he added to the plate supply of
VS). The corresponding “C”’ potential is added
at X1.

In later models, provisions were made for a
power tube; and the usual connections are shown
at the right of the main diagram. The color
code of the (7-wire) cable is then as follows:
Green, “A—""; red, “A-+""; white (connected to
red), “B—""; slate, “B+"’ 22%% or 45 volts;
Dlue, “B+" 67 or 90 volts; pink, “B4" 90,
135.0or 180 volts; black, “C—"" 4% volts; brown,
“C—" 434, 9, 223 or 45 volts; yellow (con-
nected -to green), “C4”.

The available “constants for this receiver are
as follows: L1, L2, L3, shielded R.F. trans-
formers; volume control R1 is a 500,000-ohm
variable resistor which turns off the set by
operating switch SW when R1 is turned to
extreme left; R2, 2 megs.; R3, 1}4-amp. fila-
ment ballast; R4, 1-ohm resistor; C4, .00025-mf_;
C5, .002.mf.; Cé6, 0.5-mf, In some sets, R3 is
a 10-ohm rheostat.

In later production a selectivity control was
incorporated. This was in effect a single-pole,
single-throw switch arranged to select either all,
or half, the primary of L1.

The circuit of this receiver will oscillate;
but is controlled by R1. Trimming plates are

The tube layout shown is the same for A.C.
and hattery models.
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Lavout of parts in receivers of the All-
American “Mohazwk” line.
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The A.C. model requires four ’26s for V1,
V2, V4, V5; a ’27 for V3; and a ’71.\ for V6.

The constants of the A.C. model are as fol-
lows: C4, .00025-mf.; C5, .002-mf.; Ceé, C7,
Cs, C15, 0.5-mf.; C9, .003-mf.; C10, C11, 1.0-
mf.; C12, 6-mf.; C13, 3-mf.; C14, 2-mf.; R1, 650
ohms; R2, 850 ohms; R3, 2 to 3 megs.; R4,
R7, RS, 20 ohms; RS, R9, 1,000 to 1,200 ohms;
R6, 0.5-ohm; R10, 2,000 ohms.

The heater of V3 is held at 45 volts positive.
If this positive tap open-circuits, there will be
a noticeable increase in hum.

Resistor R6 varies the heater current to V1
and V2. It has a value from 0.5- to 0.75-ohm.
Lack of volume control may be due to a short
in this unit; while a ground will result in hum.

Transformers T1, T2, T3 have a ratio of
33 to 1; T4, 1 to 1.

Uncontrollable circuit oscillation will result
if R1 or R2 becomes shorted, and may be the

set cannot be made to oscillate on medium to
high wavelengths, try changing the R.F. tubes;
though this may he due to C15 being open. A
particularly high noise level may be an indica-
tion of C9 heing open.

The “Mohawk’ receivers carry further desig-
nating names, such as ‘Navajo,” “Iroquois,”
“Cortes,” “Hiawatha,” *‘Seminole.” Some of
these are table models, others consoles with or
without speakers. One of the early models was
designed to use Kellogg tubes, with their side
connections for the heater leads.

The voltage divider of the