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It is the only circuit that makes cho?ce of ni.ne spef:ial “HiQ-30"’
screen-grid tubes really do a cabinets ln.d“qlng phono-
day’s work and the marvelous graph combinations, $139.50
“HiQ-30 power amplifier to $1175 complete, less tubes.

with push-pull ‘45’s
takes all they can
give it.

You should have a copy
. of the 48-page *“‘HiQ-30°"
Manual. Price 25¢. Use
the coupon.
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424-438 W. 33rd St:, New York

Enclosed 25c¢ (stamps or coin)
for HiQ-30 Manual.
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and Tested, ready
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The Kinematic Remote Control - - - - - M. B. Sleeper 149 receivers out of the windows by thousands. Then the
Clippings - - - - - - Whal Radio Men Say 150 poor ops will be out of their jobs. .
Strays From the Laboratory ~ - - - - Technical Shorts 151 Something had to be done and I have done it. By

A Novel Wavemeter A “"New" Recording Syslem careful observation 1 discovered that the Coast an-
A Lol g doaster Two New Booklets nouncers, while they recite the virtues of the local
J. A. Callanan 132 chiropractors, second-hand clothes shops, swamis, pa-

A Production Testing System - - - - - - ; N 3 ?
Resonance and Reverberation - - - - Howard E. Rhodes 154 tent medicine dispensers, and other fakers, invariably

To The Edilor:

Begarding Advertising Claims
A Few Interesting Radio Pictures of the Month - - - - - 139
A Modern Radio for the Country Home - - - - - - 140

The March of Radio - - - - .4n Editorial Inte/prelalwn 142
Reaching the Mass Market 73-Kilocycle Channels Proposed
Cleared Channels Threatened gta tion Distribulion

Again New RCA-Victor Set Up

A Radio Dealer’s Tube Tester - - - James W. Blackwood 144
How We Look at Service Problems - - - Milion B. Hager 146

“Radio Broadcast’s” Engineering Review Sheets - -
No. 27 Matching Impedances No. 28. Electrons and T ube lesL-
Ill"

The Tube Business - - - - - News of the Tube I ndus[ry 161 use the word “folks’ at least once in each sentence. L

The Serviceman's Corner - - - - 164 have accordingly invented a speech-operated, selective

I ASY“’P"S‘“'“,"“"NO'SG _A Useful Output Meter _ relay, known as the folkstopper. As soon as the an-

R Broadcast’s” Set Data St - - - 168,170, 172 nouncer says “folks” it automatically opens the an-
ipex Model 36 he Mﬂ_]GShl Model 90 . A . N

‘ada Models 10, 11, 30 and 31 he A.C. Dayton Navigator tenna circuit. After a ten-second interval, controlled

A Licuox Vacuum Tube Voltmeter - - - - - - - - - 173 by a dashpot, the circuit closes again, but if the an-

News of the Radio Industry -~ - - - - - - - - - - 174 nouncer is still selling, “folks” shuts him off again.

General News
Personal Notes
Distributors Appointed

Financial Notes
Production Notes
Recent Patents

The precise form to be taken by this latest wonder of
science is unimportant. I don’t bother with technical

details. Mr. Grace, the lecturing vice president of the
American Telephone and Telegraph Company, could
design an efficient folkstopper in ten minutes. He has lots
more intricate and less useful machines in his bag right
now. Just give him the idea; and he’ll elaborate on it.
You will probably object that as soon as the folk-
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vit . ) No. 317. Range of Frequencics saying ‘“‘folks”. That only shows you know nothing
N‘ﬁece"lif,rSF‘demy in Radio Nf‘g’l';mgo_ and 120-cycle Hum about California announcers. They can no more stop
Measurements calling, listeners “folks’ than they can stop breathing.
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LET RCA INSTITUTES START

YOU ON THE ROAD TO . . ..

UCCESS~RADIO

Radio needs you . .
is calling for trained men .

. That's why the entire Radio industry
. . That's why thousands of

men who answered these advertisements are now earning

Radio Mechanic
and Inspector
$1800 to $4000
a Year.

Broadcast Sta-
tion Mechanic
$1800 to $3600
a Year.

Land Station
Operator $1800
to$4000aYear.

Broadcast Oper-
ators $1800 to
$4800 a Year,

from $2,000 and up a year. Radio is thrilling work . . .
easy hours, too, vacations with pay and a chance to see
the world. Manufacturers and broadcasting stations are
now eagerly seeking trained RCA men .

. . Aviation and
radio in the movies also provide innumer-
able opportunities . . . Millions of sets need
servicing . . . thousands of ships require ex-
perienced operators . . . Never before was
there an opportunity like this.

This is the Only Course Sponsored by
Radio Corporation of America

RCA sets the standards for the entire Radio
industry . . . The RCA Institutes’ Home
Laboratory Training Course enables you to
quickly learn all the secrets of Radio . . . In
your spare time, in only an hour or so a day,
you can obtain a thorough, practical educa-
tion in Radio . . . You get the inside infor-
mation, too, because vou study right at the
source of all the latest, up-to-the-minute
developments. RCA, the world’s largest Radio
organization sponsors every single detail in
this course.

You learn Radio by actual experience with
the remarkable outlay of apparatus given to
every student. You learn the “How” as well
as the “Why” of every Radio problem, such
as repairing, installing and servicing fine sets.
That's why every graduate of RCA Institutes

For the added convenience of students who prefer

a Resident Study Course,.RCA Institutes, Inc., has

established Resident Schools in the following cities:
New York . 326 Broadway
Boston, Mass. 899 Boylston St.
Philadelphia, Pa. 1211 Chestnut St.
Baltimore, Md. . . 1215 North Charles St.
Newark, N. J. 560 Broad St.

Graduates of both the Home Laboratory Training
Course and the Resident Schools receive exactly the
same training and enjoy the same privileges so far
as jobs and salaries are concerned. And every Home
Study graduate may also attend any one of our
resident schools for post-graduate instruction at no
extra charge.

has the experience, the ability and the con-
fidence to hold a big-money Radio job.

Graduates of RCA Institutes Find It
Easier to Get Good Jobs

They are closest to the source of Radio’s
greatest achievements because the progress
of Radio is measured by the accomplishments
of the great engineers in the huge research
laboratories of the Radio Corporation of
America.

Students of RCA Institutes get first-hand
knowledge, get it quickly and get it complete.
Success in Radio depends upon training and
that’s the training you get with RCA Insti-
tutes. That's why everv graduate who de-
sired a position has been able to get one . . .
That's why graduates are always in big
demand.

Study Radio at the Oldest and Largest
Commercial Training Organization in
the World

Send for our Free Book . . . or step in at one
of our resident schools and see how thou-
sands of men are already on the road to suc-
cess in Radio. Remember that you, too, can
be successful . . . can speed up your earning
capacity . . . can earn more money in Radio
than vou ever earned before. The man who
trains today will hold down the big-money
Radio job of the future. Come in and get our
free book or send for it by mail. Everything
you want to know about Radio. 40 fascinat-
ing pages packed with pictures and descrip-
tions of the brilliant opportunities in this
gigantic, world-wide money-making profes-
sion.

See for yourself why graduates of RCA In-
stitutes now occupy thousands of well-paid
positions. These positions are usually avail-
able in from 3 to 10 days after graduation
for men who can qualify. RCA Institutes
will back you up to the limit. Our catalogue
is yours free . . . SEND FOR IT TODAY!

Clip this Coupon NOW?!?

RCA INSTITUTES, INC.

Formerly Radio Institute of America

SPONSORED BY

RCH

RCA INSTITUTES, Inc.
Dept. RB-1, 326 Broadway, New York, N. Y.

Gentlemen: Please send me your FREE 40-page book which illustrates
the brilliant opportunities in Radio and describes your laboratory-
method of instruction at home!
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YOU ARE WANTED

at the

Fourth Annual Convention
of the

National Federation of Radio Associations
and the

Radio Wholesalers Association
at the

Hotel Statler @ Cleveland, Ohio.

February 10 and 11, 1930
53344
THIS INVITATION
is extended to all Individual Radio Dealers, Wholesalers,

Manufacturers, Broadcasters and the Press, as well as to all State
and Territorial Radio Trade Associations.

THIS WILL BE
a “down-tofacts” convention that will get at the vital prob-
lems of our industry. Retailers and Wholesalers will all have
their round-table sessions at which problems pertinent to the
group concerned will be discussed.

THE MEN WHO SET THE PACE

the very leaders of our industry will all be there. Do not miss this
opportunity to meet them “man-to-man™ and talk it over.

CH272 207 COR U U= O U R I

This space donated through the courtesy of Radio Broadcast
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By EDGAR H. FELIX

MERCHANDISING

gl mm;u;%wm NLIKE every other industry ot

& U equal magnitude, radio cannot
report attaining any outstanding success
during 1929, either through unusual
and aggressive merchandising methods
or the exploitation of a new engineering
principle or invention, the reorganiza-
tion of a major unit by consolidation
or financial expansion, or the impelling influence of genius in
executive management. Nor can the radio industry chronicle
a new or difficult merchandising situation faced, met, or over-
come, a colossal merger, or a great failure.

The large producers have maintained their relative positions
but greatly increased their manufacturing facilities. Only one
new name of consequence appears, Radio-Victor. It arrived
there entirely by conventional methods, an advertising cam-
paign of superlatives and the exploitation of a technical mys-
tery word for dealers to conjure with. Without the accumu-
lated good will behind the name Victor, it is doubtful whether
the sales-promotion plan would have attracted any great
attention.

New Developments? The industry cannot boast of any
departures from the conventional console. In previous years,
a leader has stood forth whose product was slavishly copied by
the entire industry. This year, the industry is thrown into con-
fusion because there is no outstanding success to copy. Where
is the clarion call to sales around which a cheering public shall
rally? Remote control? Au-
tomatic tuning? Condenser
speakers? None of these
have excited the public.

Screen-Grid Radio:  If
we analyze the dominant
sales point for the year 1929
—screen-grid radio—it is
easy to determine why it
failed to bring an enthusias-
tic response. Screen grid is
merely accepted; it has not
made obsolete previous
production as did the ap-
peals of other seasons, such
as a.c. operation, electro-
dynamic loud speakers,
power output tubes, and 3
single-control radio sets.

The outstanding capability of the screen-grid tube is its
potentially greater amplification. The consumer expected
tremendously greater sensitivity or else the previously ac-
cepted standard of sensitivity with less tubcs and at much
lower cost. But the gain in sensitivity has been almost imper-
ceptible because noise level limitations make it a disadvantage
rather than an advantage. Nor have substantially cheaper
sets using less tubes appeared. Instead, the customer must pay
just as much as before and use just as many tubes, nore ex-
pensive tubes at that.

ings.

the Past Year.

130 o

The Radio Year Just Closed Was Notable =
Not so Much for any Large Accomplishments
Either in Engineering or in Sales as for
Steady Progress in Many Small Ways. There
Were Mistakes, Advances, and Shortcom-
But the Year Bubbled with Action.
These Articles Weigh
Interestingly. On this Page Tdgar H. Felix
Considers Conditions from the Merchandis-
ing Viewpoint and on the Facing Page Keith

Henney Reviews the Engineering Progress of

Price culs: The failure of the industry to confer any
substantial benefit through technical progress or reduced
prices has resulted in a failure to absorb the greatly increased
production capacity of the leaders in the industry. Faced with
overproduction, the industry has wisely adopted a widespread
series of price cuts, led by Atwater Kent, Majestic, R. C. A.,
Kellogg, and Colonial. Some financial writers attributed these
price cuts to fear of reduced luxury purchases as a result of
the stock market debacle but this conclusion is entirely
erroneous. The price cuts were decided upon before the big
break by failure of the industry to enlarge its service to the
public.

A trend toward lower prices is bound to broaden the radio
marlket. As radio reaches into lower and larger market levels,
economy of maintenance becomes increasingly important.
This may force the production of sets of greater efficiency to
sell at $50 and $60, approximating the performance of sets
now selling for $125. Such sets may use but a single stage of
sereen-grid, radio-frequency amplification and a single output
tube. Only with such sets available will the radio industry sell
niore units than the automotive industry.

Novelly appeal: In the attempt to find a new appeal
with which to sweep the market, many expedients were tried.
Most were obvious clap-trap which have as much appeal as an
automatic wiper for the bathroom mirror, The public has not
found turning a dial to a desired setting, the correctness of
which is easily checked by ear, such a trying operation that a
mechanism of adjustable
buttons, locking clamps,
and flashing lights is any-
thing to excite its enthus-
iasm. The public has re-
cognized so-called auto-
matic tuning of 1929 as
the invention of despairing
sales inanagers.

Remote-Conirol  Tuning:
This has possibilities, but
the entire conception of
radio installation must be
modified before it means
anything to the public.
Dealers report that the
public estimate of remote

£ control is that it is a $300

device enabling particularly

lazy persons to press buttons at the end of a six-foot cord
rather than to reach for the tuning knob.

We are only at the beginning of this development. It will
be a different story when remote control is intelligently
merchandised. An enterprising manufacturer will have vision
enough to market a complete radio installation: four to six
remote-control points spread conveniently throughout the
home—in living room, dining room, kitchen, and master
bedroom—a compact metal chassis tc be installed in cellar

(Concluded on page 162

Twelvemonth

the
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By KEITH HENNEY

ENGINEERING

NGINEERING advance in 1929 centers around the
development and introduction of new tubes. The most
important of these is the a.c. screen-grid tube; others are the
humless-heater and quick-heater types; finally the 245-type
tube which has already been adopted by the industry.

The advantages of the screen-grid tube are two, greater
inherentstability, and greater inherent amplification. Strangely
enough neither of these advantages, nor the two together, is
sufficient to produce an entirely new type of set or to make
new receivers incomparably better than old. Before the intro-
duction of the new tubes there were stable, high-gain, neutral-
ized receivers.

Screen Grid Sefs: The advantages of these sets lie in
other directions than in greater sensitivity and stability. The
by-products of the new tube are more important than the
chicf raison d'efre. These by-products of the sereen-grid tube
were discovered; not thought out in advance.

The greater stage gain of the tube led some to believe a
radio set could be made with less stages of amplification than
was possible in 1928. Unfortunately just as many stages were
required for selectivity's sake, and so the r.f. amphfier of 1929
lias at least two screen-grid tubes, just as the 1928 sct had at
least two stages employing 227-type or equivalent tubes. This
made a set which had much greater overall amplification than
the set of previous years, but this amplification was not neces-
sary; receivers already went down to the noise level in the
average locality. And so some manufacturers reduced the
a. . amplification — and
gained considerably there-
by.

Low Hum: The re-
ceiver with one stage of a.f.
needs less care in design to

e

triode sets with the same number of
stages. However, these receivers are
still not selective enough, or rather,
they are not selective in the proper
manner. They are too sharp at 5 ke. off
resonance, too broad at 10 ke. off
resonanee.

In some sets sensitivity has been sacri-
ficed in favor of reducing the cost of shielding; in some sets
the newer tubes have been used for benefit of the sales
department, or for some mechanical reason.

Linear Deleclors: High-output r. f. amplifiers have
required detectors with a high overload limit. Such detectors
have some portion at least of their characteristic which is
linear, the advantage being less distortion on high modulation
and somewhat greater selectivity. More research is necessary
either to make truly linear detectors or to extend the range
over which the detection is linear, or to develop new detectors
which are more linear or more efficient.

Power: The 245 tube in pushpull makes possible a
power output of about 3 watts which is sufficient for the aver-
age home. Some users require more power output and can get
it from the few sets which use 250-type tubes in push pull. It
is probable that power output will not change greatly in 1930.
It may be secured somewhat more efficiently by the use of new
tubes but it will not be lowered—unless vastly more sensitive
loud speakers make their appearance—and power output need

not be appreciably in-

creased.
The new heater type of
tube which does not crackle

or hum is a distinct ad-

vantage; the quick heater

prevent undue hum. This
is probably the greatest
single advantage of the
high gain r. f. amplifier—
it makes possible a hum-

less rteceiver which has
good low-frequency re-
sponse. Here it must be

said that reccivers with but
a single af. stage (and
hence a “power detector’)
were in use before the
advent of  screen - grid
tubes, but not in gencral use in standard radio circuits.
Circuil Changes: This single a.f. stage and a high-gain
r.f. amplifier made other changes in design which are ad-
vantageous. The volume control in some sets, for example,
may now be made to operate on the a.f. end of the circuit so
that when the volumc is down, the hum is down too. Thus the
ratio between signal and hum is eonstant and does not de-
crease when the volume is turned down as in the older sets
where all the volume control was in the r.f. amplifier.
Screen-grid receivers may be somewhat more selective than

® JANUARY

is an advance provided

life, or freedom from noise,

or both, are not sacrificed.
At present the 5-10-second
tube seemns a good com-
promise between all the
essential and desired char-
acteristics.

Volume Conirol: ~ This
vear saw two developments
in volume control, the local-
distance  switch  which
changed the sensitivity of
the receiver in a big jump, say 40 to 1 in voltage, and
the variable type which reduces the coupling or gain to the
antenna at the same time the sensitivity of the receiver is de-
creased. Either of these seems satisfactory but those which vary
the coupling alone or the sensitivity alone are not gencrally
satisfactory due to cross talk, overloading, ete.

Greater use of the automatic volume control circuits was
evidenced during the year. A control of about 300 to 1 in
voltage due to automatic control, and a 40-to-1 control duc a

(Concluded on page 162)
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DEPARTMENT THAT PAYS

Out-and-out service calls are relied on to produce a regular
profit—and do.

“Service is the Supreme Commitment of Life” reads an
inscription which hangs near Mr. McCrork’s desk. Every-
thing possible is done to sink the significance of this motto
into the minds of those connected with the department.

“When a radio goes bad, the person who calls wants ser-
vicc—not a promise,” says Mr. McCrork. “Consequently,
when we say a man will be there 1o fix it at such and such a
time, we mean exactly what we say. ‘Service’ is a much
abused word, but were working hard to give it a rcal meaning
as far as this business is concerned.”

Universal service rates are $2 an hour with this figure also
representing the minimum. Charges are figured from the
time the man starts for the job until he is ready to go on
to the next onc. There are no charge accounts in this service
departinent, collections being made by the men when sets are
repaired in the home. If it is necessary to bring an outfit to
the shop, it is repaired with equal promptness and delivered
C. 0. D.

Not only has this systemn done away with a great deal of
bookkeeping, but it has also eliminated annoying losses from
bad accounts. The serviceman gives the customer a receipt
and turns the money with his report on the job over to the
cashier at the store. Then, to provide a check on the trans-
action, a card thanking the customer and cxpressing the
company's wish that the work prove satisfactory is mailed
from the office. The amount paid is mentioned on cach card.

Twenty-four-hour service is an invariable rule with Un-
iversal. Servicemen arc required to have their own automo-
biles, the operaling expenses of which are paid by the com-
pany. Philadelphia covers a vast cxpanse and quick trans-

A view of the test bench in the service department of
the Universal Radio Corporation, Philadelphia, Penmn.

portation is cssential to the economical conduct of the work.
The mncreased cost of having men use automobiles has been
more than made up by the greater number of calls they are
able to make.

How Jobs are Handled

When a service call comes in, it is registered on a job sheet
which immediately goes to Mr. McCrork. In addition to the
customary name and address, the girl at the phone desk gets
the customer to set a time when it will be convenient to
have the serviceman call. She also gets the customer’s full
name, address, and telephone number, and the make and
type of set to be repaired.

As far as possible, service work is routed. Calls are grouped
according to the various sections of the city. In selecting his
men, Mr. McCrork endeavors to get inen who live in different
districts. Thus, in many cases, it is not necessary for the men
to come into the store in the morning and in doing so go many
miles out of their way. A man may be given his route sheet
the night before and instructed to go directly to the first job
in the morning. Then, to round out this system, each man is
required to report via telephone at least four times during
the day. He tells the operator where he is and is given any
additional calls from that territory which may have come in
since he has left. Under this method surprisingly prompt
service can readily be made the rule rather than the exception.

If a serviceman gets behind on his schedule—and this
is sometimes unavoidable—he is required to call those whose
sets are still to be repaired and inform them of the fact.
He tells them just when he will be there and if they will not
be at home at the time, he makes another definite appoint-
ment at their convenience. If the delay promises to prove in-
convenient to the customer, the original date is kept by the
simple expedient of sending a man out from the store in

(Coneluded on page 183)
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Let’s Look at How Others
Handle Their Repairs

Ten Years Ago the Automotive Industry

Faced a Service Problem Similar to Ours.
The Way in Which These Difficulties Were
Overcome Should Therefore be of Great

Interest to the Entire Radio Industry.

0 ONE in any way connected with the selling of radio
N receiving sets will question the statement that the
servicing problem is the bugbear of the radio trade. A radio
set, once sold, cannot be dismissed from the minds of manu-
facturer, distributor, and dealer; the purchaser keeps coming
back, like Hamlet’s ghost, to plague the dealer with awful
mumblings of dissatisfaction. And, like Hamlet, the radio
dealer, the distributor, and the manufacturer know no peace
of mind until by proper servicing they have stilled the cus-
tomer’s hollow protests.

This matter of servicing the sold set has been studied and
re-studied by the entire radio industry. Somewhere there is a
median line on which a service policy ean be drawn without
eating up too much of the dealers’, distributors’, and manu-
facturers’ profits on the one side, and without nibbling too
annoyingly into the customers’ pocketbooks on the other.
Where that median line should begin and end has yet to be
determined to the satisfaction of the radio industry.

The automobile industry has had much longer experience
with just as bothersome a service problem, and has learned
much that may be of value to the radio industry. At first
glance, to be sure, there seems little resemblance between the
servicing that an automobile requires and the servicing that a
radio set meeds. A faulty cylinder block is rather different
fromn a bent condenser, no matter how you look at them.
But in the fundamentals of merchandising, the automobile
industry and the radio industry face precisely the same
problem. There are some things which the autoniobile trade
has done that should be of interest to the radio trade.

The First Step in Servicing

The first, and most natural, step in servicing automnobiles
cante in the form of “‘repair garages,” independently operated
by more or less skilled mechanics. At the start, these garages
did more or less satisfactory work on any and all makes of
carg, and charged whatever they saw fit for doing so. They
were in part responsible for the old catch-line, “It’s not the
cost, it’s the upkeep,” that so generally described the pleasures
of automobile ownership prior to 1920.

It didn’t take the automobile dcalers long to realize that
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they were the hig losers under this repair-garage system.
First. when the customer went to the repair-garage, the dealer
lost contact with him, and when the customer was ready to
buy a second car, he was quite as likely to go to another dealer
as to return to the first one. Secondly, the repair-garage did
not give the customer complete satisfaction, since, in handling
all makes of cars, the mechanics could specialize in none. And
thirdly, the dealer was losing a possible profit in repair work.

Specialists Enter the Field

So the next logical step was for the dealer to establish a ser-
vice department of his own. There the customer was assured
that trained specialists would diagnose and repair any trouble
his car might develop, and there the dealer could chat with the
customer whenever he drove in for repairs. The psychological
advantages of that, when it came to selling the customer a
new car, were obvious. And the customer was satisfied, for
it is a proved fact that the customer prefers to do his repair
transactions with the dealer who sold him the car; he naturally
feels that the dealer is more interested in keeping his car run-
ning well than is the proprietor of an independent repair
garage.

The manufacturers and distributors were quick to sce that
the dealer’s service problein was also their problem. During
the past ten years they have made great strides in the right
direction; to-day cvery manufacturer has his own factory
service shop, to which the dealer can send big repair jobs,
and the large distributors have established remarkably
efficient and well-equipped service shops to which dealers in
their territory can turn.

The dealer service shop solves the problem for the dealer
and the motorist in the large cities. There the dealer, and
certainly the distributor, docs a sufficient volure of business
to warrant making a sizable investment in service-shop equip-
ment, and the volume of repair business that comes to him
from his customers is such that his shop pays for itsell and
a bit more. Also, in the large cities, trained inechanics arc
readily available, »

But the dealer in the small city and the country town
can’t afford to establish his own repair-shop. The volume of
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A FEW INTERESTING RADIO PICTURES OF THE MONTH

The “ Temple of the Air” cabin monoplane on the
righi has made a cross-couniry sales-promotion lour.
Those wilh the plane are (left to right): Lieul. Frank
Hoffman, pilol; GUff Bellinger. sales-promotion di-
reclor; Gabriel J. Tolan, publicily director; and
Chas. Muntzer, Temple dealer .

Upper right in circle: During the {rial (rip of_the
recently completed U. S. Cruiser Salt Lake City
radio and pkonograph masic was available lo officers
and men through the medium of a Viclor Radio with
Electrola installed in the ship's wardroom.

In the foll house (below) on the James River Bridye,

a., an Atwaler-Kent receiver has been insialled for
the enlertainment of the loll keepers. Il operales per-
fectly dll)_t[lh Jour large high-tension {rensformers all
arounda ul.

&

This youthful veteran (above) has lested
160,000 receiving sels since she slaried
working for the Crosley Radio Corpora-
tion, in Cincinnati, 0., elght ycars ago.

The view on the left shows one_ of the lorge vacuum
lube aqsembly rooms in one of the faclories of the
Sylvania Products Company, Emporium, Penn.

Lower lefi in circle: Afler their perilous flight from
Maoscow lo Oakland Cal., the Soviel Fliers heard felici-
{ations for themselves pouring from a Grébe receiver
especially installed If“or themn by Ralph Weinslock, radio
distributor in Sen Franctsco.
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ANY OF THE lovelicst homes in America arc

located far from cities, far from the sources of
electrical power upon which larger communities
depends.” So reads the booklet describing the first
Screen-Grid RCA Radiolas designed primarily for
homes without electricity. RCA dealers, however,
have an eye on the vast market among people who
have electricity and who now possess a set of ancient
vintage operating from batteries or from a socket-
power unit which seems too good to throw away in
favor of an electric set. These people will find that
they can improve the results obtained from their
radio by buying the new farm set and operating it
with their old accessories.

The Radiola 21 is a battery-operated sereen-grid
set of good sensitivity and selectivity, and it pos-
sesses an up-to-date a.f. amplifier system so that
excellent fidelity of response is possible. It must
be used with an external loud speaker. When placed
in a Queen Anne cabinet of the type illustrated and
permanently connected to a Radiola 100B loud
speaker mechanism, which is mounted in the large
baffle formed by the front of the comsole cabinet,
the receiver becomes Radiola 22.

The advantages of the receivers are briefly,
modern equipment, low upkeep cost, and low first
cost. A receiver for the home without power wires
must operate satisfactorily on battery current of a
comparatively low value. These receivers require
about one ampere from the A battery, and, with a
171a-type power tube and 135 volts of B battery
the total plate current drain, with volume control at
maximum, is 35 milliamperes. The minimum drain
is 25 milliamperes. With a 112a-type tube, and 180
volts of B battery, however, the current drain de-
creases to a maximum of slightly less than 30 milli-
amperes and the minimuimn of slightly less than 20
milliamperes. When using 1124 power tube the vol- .
ume is not appreciably less than with a 1714 tube. w

“
B ﬁ@‘

RADIOTRON SOCKETS STAGE SHIELDS STATION SELECTOR
FOR. A.F. STAGES DAL

VOLUME CONTROL LOCAL-DISTANT SWITCH OPERATING SWITCH

.
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Describing One of the First Offering
of the Industry to Supply Users in
Unwired Homes with a Set Compar-

ing Favorably with Latest a.c. Models

A mechanical description will be found in the table,
and the technical features are summarized below.
The pictures give a good idea of the tuning mechan-
ism and the arrangement of parts.

Features of Set

(a) Screen-grid battery receiver giving sensitivity
and selectivity comparable to that obtained with
a.c.-type screen-grid receivers.

(b) Circuit consists of two tuned r.f. stages, a
tuned grid-leak-type detector, and the first and
second a.f. stages with a choice of power tubes in the
output stage.

(e} A local-distant switch provides best reception
on both loud and weak signals. With the switch in the
local position an 0.00023-mfd. condenser is connected
from the antenna conneetion to ground. This con-
\.,.\ denser, or the antenna to ground capacity when the
Twvpe of Recciver—Screen-grid, tuned r.£., battery operated. % switch is at “distant,” causes the circuit to resonate
Recommerided Antenna Length—25-60 feet. N &i”* in the broadcast hand at about 700 kc., thereby

Electrical and Physical Speéiﬁcation

Type of Filament Power—Storage battery or A power unit. * increasing the sensitivity of the low-frequency end.
Type of Plale and Gr ld Power—B and C batteries or B The result is that the receiver has about equal sensi-
power unit ~ !

tivity throughout the tuning range.

(d) The use of screen-grid tubes together with
proper shielding, climinates the necessity of neu-
tralizing or other method of stabilizing.

() The volume control varies the voltage on the
sereen grids of the two r.f. tubes. This provides a
smooth means of control which, together with the
R21 R22 local-distant switch, provides a positive cut-off even

Number and Types of Tubes—Two vx-222, two ux-1124,
and one vx-112a, or ux-171 A-~Total 5.

Number of R.F. Stages—Two.

Type of Dectector—Grid condenser and leak.

Number of A.F. Stages—Two

Type of Loud Speaker (R22 only)—Magnelic.

" Height 10.5 inches -40.5 inches f » on loud local stations.
Depth 10.0 220 7 () Tn addition to disconnecting the filament bat-
Width 20.5 7 215 7 W tery the operating switch disconnects the B voltage
Weight, alone 27 1bs. 44 1bs.  frow the volume control. This prevents unnecessary
Weight, packed 40 ibs. 105 lbs. ' B battery consumption when the set is not in use.
Price (less tubes) $69.50 $135.00 (g) A fixed regencrative detector gives added sensi-

tivity to that circuit with a resulting gain in overall
sensitivity. This does not require any adjustment
during operation.

W*MWMN

INTERS = RADIOTRON SDCKETS FOR
couPLINg M3t ST § 2% RF AND DETECTOR

§57 ROF.

2% R.F. ® R.
TRANSFORMER TRANSFORMER TRANSFORMER
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Reaching the Mass Market

HE RADIO INDUSTRY is fighting for its share of the con-
Tsumer’s surplus dollar with a $150 article. That is the
real price of the cheaper modern radio receivers, fully equipped
with tubes and reproducer, installed and ready to use. Some
well-known brands are listed at a lower price, but when the
extras are summed up, including furniture, reproducer, and
tubes, the totals are almost invariably nearer the $150
than the $100 mark.

While $150 does not
seem to be an exces-
sively large unit, the
great mass of American
families are still waiting
for a less costly intro-
duction to radio. We
hardly seem to realize
that 68.6 per cent. of American families earn less than $2000 a
vear and that 333 per cent. earn less than $1500 a year. The
resistance to purchasing a $150 article in competition with
the numerous other demands for every dollar earned, accounts
for the relatively slow growth of the radio family. Most of the
increase in sales totals of the last two years has been replace-
ment business.

Radio has never peen as democratic as it was in its earliest
days when practically all the parts for a radio receiver could be
purchased in a ten-cent store. During this early period in
radio’s development, we were called to address the assembly
of a continuation school, an audience of young working boys
who were compelled by law to spend a part of their time in
school, practically all of theinr members of families having a
net income of less than $1000 a year. Over half of these were
faithful earphone Hsteners, having built their own receivers.
The march of progress has left them behind; the industry has
found no place for them. Every other industry, which reaches
into every strata of society, has found it profitable to appeal
to this, the largest market, by marketing goods within their
reach. To do so requires an entirely different approach, differ-
ent advertising, and a different type of outlet than the indus-
try now addresses with its $150 goods.

It has been abundantly demonstrated, by the automobile
industry in particular, that progressive buying is character-
istic of the mass market. A very large percentage of Packard
owners made their initiation into the automotive fraternity
by purchasing a Ford. The lower the price strata to which an
industry reaches, the more rapidly progressive buying finds
larger markets for better quality goods.

It requires more than suitable sets at low first cost and up-
keep expense to make inroads into the mass market. Broad-
cast program services must also be made available which
appeal to that market. We are inclined to delude ourselves that
we have broadcasting services to appeal to all classes of per-
sons because programs are satisfactory to the existing audi-
ence. We have never ascertained the program desires of the
great unsold market. Perhaps we might profit from the ex-
ample of certain newspaper and magazine publishers who have
found new fortunes by reaching further and further into the
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The MARCH

Let’s Market a $35 Radio Receiver
Have Radio Broadcasters Made a Profit?

® JANUARY

mass market. Every convert from this group to the printed
page is only at the foot of the ladder, making a start toward
progressive improvement and to higher standards of taste.

The radio industry is standardizing its market by the mini-
mum price of reliable receivers which it offers and by the
character of its principal broadcasting programs. We would
not be surprised if radio’s largest fortune is still to be made by
a 1aanufacturer who designs an ingenious three- or four-tube
a.c. set, selling for less than $35 complete, ready to use, a set
offering reasonably good quality of reproduction, sensitivity
not necessarily exceeding that of the crystal receiver, and only
moderate volume through a fairly responsive loud speaker.

The progressive price reductions which have been made in
radio receivers have greatly increased the purchasing power
of the consumer’s dollar in radio, but no manufacturer
has yet dared to sacrifice sensitivity and volume to a degree
which would enable him to reach the real mass market, the
great two thirds of the American families which earn less
than $2000 a year.

Cleared Channels Threalened Again

The Burcau of Internal Revenue has published the first
figures indicating the income of broadcasting stations and
organizations during 1927. Ninety-seven broadcasting cor-
porations reported an income of $73,363,297. Of these, 30
grossed $66,121,400 with a net of $9,828,929. On the other
hand, 58 reported a gross income of $7,241,897, with a loss in
their operations of $1,181,127. The group of thirty organ-
izations showing a profit earned almost 11 per cent.

Palitical dabbling is endangering the stability of the profit-
able group. If broadcasting is to expand, the operations of
those engaged in it
must continue to show
a profit. But appar-
ently, the Commission
has learned very little
by experience. Com-
missioner Sykes re-
cently proposed that
waPl, Birmmingham,
Ala., be permitted to operate experimentally on chan-
nels now occupied exclusively by Koa, KNX, xIR, and wBz.
Considering that wapr delivers a fairly strong signal in Spring-
field, Mass., it is obvious that heterodyne interference would
result. Very probably the same is true with respect to the
service areas of Koa, KR, and knx, although we do not know
the facts from actual experience in the latter cases.

During the radio chaos, which the Commission was ap-
pointed to cure, the reception of wsz in Springfield was
seriously interfered with by xr~T, Muscatine, Iowa, which is
about the same distance from Springfield as Birmingham.
Other similar cases of heterodyne complaint which are blithely
overlooked by Judge Sykes are kFnF's interference with wiz,
wCFL's interference with weAFr, Kma's interference with wor.
Why has nothing been learned from the bitter experience of
the radio chaos of 1926 and 1927 Must we repeat all this
again in order to teach the Commissioners the simple rudi-
ments of allocation? The fact that the Commission voted down
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the proposal does not make the offense of flaunting experience
in the face any less serious.

The Federal Radio Commission itself brought forward over-
whelming evidence of the popularity of stations on cleared
channels through its questionnaire circulated among farmers
and radio amateurs. The 44,141 replies reveal that 72 per
cent. indicated as their first choice cleared channel stations,
including 100 per cent. of those replying from Connecticut,
New Mexico, Vermont, and Wyoming; 99 per cent. from New
Jersey; 90 per cent. or more from Delaware, Kentucky, Utah,
Mississippi, Arizona, Louisiana, Illinois, Colorado, and Texas;
and 85 per cent. from New York. It is notable that only 50
per cent. of those replying from California registered prefer-
ence for cleared-channel stations. This is accounted for by the
fact that the high-grade chain programs originating from the
Eastern studios, which make cleared channels the most popular
in practically every part of the country, do not reach the
Pacific Coast with highly satisfactory quality or at the peak
listening hours. Excessively long-distance wire transmission
across the country robs the chain programs of their glamor
and builds up preference for some of the
minor stations, even those whose only good-
quality broadcasts consist of phonograph
records.

3-Kilocycle Channels Proposed

The refusal to heed hard won experience
is by no means limited to the Federal
Radio Commission. We were surprised to
learn of the proposal put forward by Louis G. Caldwell, former
counsel, Federal Radio Conunission, appearing before the
Commission in behalf of a number of stations seeking and, no
doubt, deserving cleared channels, that a part of the band
be compressed to seven-and-one-half-kilocycle channels so as
to make such assignments possible. During Hoover’s ad-
ministration of radio, the experiment of seven-and-one-half-
kilocycle channels was tried on an exhaustive scale and found
wanting. With modern radio receivers, responding to 4000-
and 5000-cycle notes, the reception on seven-and-one-half-
kilocycle channels would be nothing less than a hopeless bed-
lam. We are thoroughly in sympathy with the effort to in-
crcase the number of cleared channels, but that objective
can be attained only by
reducing the number of
stations occupying the
broadcast band. Any pro-
posal to attain additional
cleared channels by ren-
dering other channels
useless is not worthy of
consideration. We are
surprised that such an eminent and competent authority on
radio allocation as Louis G. Caldwell should subscribe to such
an extraordinary proposal. It could be consummated success-
fully only if receiving sets with a sharp cut-off at 3500 cycles
were introduced. We cannot beg the question of more efficient
utilization of the broadcast band by borrowing from Peter to
pay Paul.
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Less Separation For Our Stations?
50,000-Watt Transmitters Should Be Restricted

Very possibly a larger number of radio listeners would
be served if ten additional channels were cleared and the
entire band below 1200 cycles virtually destroyed, but the
broadcast band is too valuable and restricted a territory to
make tolerable
any proposal
which would des-
troy any part of it.

Station
Distribution

While we ob-
serve with con-
siderable enthusiasm the increase of 50,000-watt stations, the
minimum power which makes for efficient use of a cleared
chanuel, the commission should restrict the total number
of 50,000-watt stalions assigned to cleared channels in each
section of the country before we have an unfortunate con-
centration of such stations in the New York and Chicago
districts. Since the total number which can be accommodated
in our broadcast band is strictly limited,
50,000-watt stations should be carefully
distributed in all parts of the country.
We have, or rather should have, learned
from experience the difficulties standing
in the way of revocation of licenses and
compulsory abandonment of broadcasting
facilities to correct allocation errors. But
with characteristic disregard of past ex-
perience, we are already approaching dangerously close
to the saturation point in the northeastern section of the
country.

Any limits which are decided upon should be on the basis
of equalized geographical areas rather than the impractical
five-zone demarcations so far unsuccessfully applied to
equalization. The most practical foundation for equalization
is to divide the country arbitrarily into 500-mile squares in
three belts from north to south, as was proposed to the Com-
mission at its first public liearings immediately after its organ-
ization by a represcentative of Rapio Broapcast. This would
divide the country into 13 equal zones, forming an excellent
basis for equalization. The carriers radiated by broadcasting
stations cover a specific area regardless of the cities or popu-
lations within them. A channel and power assignment is a
grant to use a specific channel over a definite area. Conse-
quently, equalized allocation is a matter of dividing channels
among equally sized areas, the number of radio broadcasting
stations per channel being determined by power and geo-
graphical separation.

New R.C.A.-Victor Set-up

The R. C. A-Victor Corporation will, after January 1, 1930,
conduct the engineering, manufacturing and sales activities
for all the Westinghouse, Genera! Electric, and Radio Cor-
poration of America interests in the broadcasting and talking
motion picture field. The resultant increased efficiency in the
operations of the radio group means still more intense compe-
tition in the quantity production market.—E. H. F.
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- Construction and Operating Dala

A RADIO DEALER’S TUBE-TESTER

By JAMES W. BLACKWOOD

and serviceman’s equipment has

always been some simple tube-test-
ing device. Such an instrument must be
inexpensive, portable, and yet accurate
enough to judge the quality of a tube.
On the other hand, to test all types of
tubes for all conditions which might affect
their performance requires expensive and
complicated equipment which is beyond
the needs of the dealer, since he is prima-
rily interested in whether the tube will
perform normally in his customer’s
receiver.

What the dealer or servicernan
needs is not some exhaustive test
on tubes but a simple test to de-
termine whether the tube will oper-
ate at all, and if so how well. He
needs to know only three things:

(1) Is the filament intact?

(2) Are any of the elements
shorted?

(3) Is the tube satisfactory in
othcr respects?

Either (1) or (2) above cause non-
operation; (3) may result in poor
operation.

A testing arrangement which
the dealer or serviceman can use to
classify tubes on the basis of these
three general divisions is described
in this article. The apparatus can
be divided into three circuits: the
first, for testing short circuits and open
filaments or heaters on all tube types; the
second, for testing the operation of three-
and four-element receiving tubes; and the
third, for testing the operation of rectifier
tubes. For convenience, each of these
has been arranged to work directly from
the 110-volt 60-cycle supply, available to
dealers and servicemen everywhere.

Short and Filament Tester

The short-circuit test-set (Fig. 2) con-
sists of two sockets to accommodate four-
and five-prong tubes and a system ol
lamps to indicate when a short circuit
occurs. The 110-volt a.c. supply, which is
connected across a resistance-type voltage-
dividing arrangement, pro-
vides the energy necessary to
light the lamps when a short
circuit occurs. The key, K;, in
the circuit is for closing the
filament or heater circuit
through two 10-watt 110-volt
lamps in series and gives an
indication of open filament
or heater circuits.

When key, K;, is pressed
lamps D and E should both
light with equal brilliance,
proving the filament or heater
circuit 1s complete. If they do
not light, or if only one lights,
or if one lights brighter than
the other, a short or an open
filament is indicated. It is
suggested that the owner of
the tester have available a
convenient method of check-
ing this circuit periodically.
This can easily be done by
providing old bases with short
circuited grid-plate, grid-
filament, plate-filament, etc.,

&- N ESSENTIAL PART of the dealer’s
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SOCKET

terminals and placing them consecutively
in the socket to check the lighting of the
proper lamp.

The list of equipment in Table I is
offered as a suggestion for those who may
wish to build the tester. Any equivalent
apparatus, however, will give satisfactory
results.

The tube is inserted in the proper socket
and the clip attached to the external
terminal, in the case of screen-grid tubes.
For a normal tube no lamps should light

0-200 MA,

Ke —SWITCH-KD

This drawing shows the layout of parts
on the panel of the rectifier tube tester.

Table I

Ri. R:—Two Carter resistors, type FL. 20-ohm

Rs—One B80-ochm resistor (Two Carter type H
were connected in series)

Ri—One 300-ohm Electrad resistor, type B

A, B, C—Three dial illuminating lamps and sockets,
6-volt, 0.1-ampere

D, E—Two lamps and sockets, 10-watt, 110-volt

Kl]—)One key or switch, S.P.8.T. (Push button will
do

K:—One General Electric toggle switch, single-
pole (Catalogue No. 269943)

81—One tube socket, X type

S:—One tube socket, five-prong (Y type)

One adaptor, c-199 (ux-199) tube to x-type socket

One adapator, ¢c-11 (wp-11) tube to x-lype socket

Two clips for connecting to control grid

Two fuses, five-ampere

Box, panel or circuit board.

Mgz Lz My
0-150V. 25 WATT 0-15 MA:
A-C. + LAMP DC-

CX-220

{ PRIMARY
Kq RESISTANCE
Ry

X=CONTROL GRID
CLIP AND LEAD

The arrangement of tube sockets, meters, voltage control,
etc., of the tube-tester is indicated in this panel layout.
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CX-112A CX-350
CX-L71A
CX-301A
CX-340

until the key is pressed after which the
two 10-watt lamps D and E should light
up with equal brilliance, their circuit
being completed through the filament or
heater circuit of the tube. If any one or
more of the lamps light before the key is
pressed, a short circuit is indicated. If,
upon pressing the key the two 10-watt
lamps are not of equal brilliance, a short
circuit is also indicated. The 10-watt lamps
will usually burn very dimly when the
key is pressed since they are in series
across the 110-volt circuit and
have, therefore, only 55 volts each.

If, before either key is pressed,
any lamp or lamps light the trouble
ma¥f be found from the following
table:

Lamps lit

Tvpe of shorf
A only
B

Grid-cathode (control grid)
“ “  (control or screen
grid)

Cc * Plate-cathode

A and B Screen grid—control grid

A and C Control grid—plate

B and C Grid.—é))late (control or screen
gri

Heater—cathode

Heater or filament—control grid

Heater or filament—grid (con-
trol or screen grid)

Heater or filament—plate

E only
A and E
B and E

Cand E

To test the actual operation of

a tube, after it has been deter-

mined that there are no shorted

elements or an open filament or

heater circuit, the circuit shown in Fig. 1 is

used. It is a modification of that published
in January, 1929, Rapro BROADCAST.

The fitament (or heater) is provided
with raw a.c. from a transformer. At the
same time a.c. voltage is put on the plate.
On the positive hall cycles the tube takes
current which flows through resistors
(Rz and R;) which puts a negative bias on
the grid of the tube. Thus a certain plate
current flows. When a key (K;) is pressed
part of this resistance (R;) is shorted out
of the circuit, thereby changing bias and
changing plate current. This change in
plate current may be taken as a measure
of the value of the tube.

With a 15-milliampere full scale meter.
M,, in the plate circuit, us-
ing bias resistors of approxi-
mately the values given, all
types of tubes can be tested
with satisfactory results. A
10-watt, 110-volt lamp, I,
used as a protective resistor
is included in the circuit to
protect the meter in case a
shorted tube is accidentally
inserted in the socket. A plate-
filament or grid-plate short in
a tube inserted in this tester
will cause the 10-watt lamp,
Ly,to light and the meter M,
to vibrate slightly about the
zero adjustment, the needle
following the 60-cycle current
passing through the meter.
However, it is recommended
that in every case tubes be
tested for short circuits before
inserting in this tester.

The circuit requires a
special transformer having a
100-volt primary and a secon-
dary tapped at 1.1, 1.5, 2.5,
























Part [—Variable, By-Pass, and Filler Condensers

A PRODUCTION TESTING

SYSTEM

By J. A. CALLANAN

Stewart Warner Corporation

INDICATOR °

&£ (0-20mA)

OFF & ON

L swITeH Ty

OSCILLATOR PLATE
CURRENT

RESONANCE
INDICATOR
(0-10 mA)

This apparatus measures the capacity of small by-pass
condensers. The schematic diagram is shown in Fig. 5.

articles which will consider the test-
ing of radio parts and receivers from
the production viewpoint. In this in-
stallment information is given on the
method employed at the Stewart Warner
Corporation for the testing of condensers
used in radio receivers. Furthermore, in
presenting these data it has been assumed
that the reader is familiar with the more
severe percentage tests which are run in
the laboratory and from which the inspec-
tion department limits are derived.
Without further introduction we will
enter into the discussion. To begin with the
requirements of production testing are, as
we find them, listed in the {ollowing table
in the order of their importance:
1.—The test must be complete and ac-
curate.
2—The test must be quick.
3.—The test fixtures must be safe for
the operator, as often potentials
which might prove fatal are used.
4.—The cost of the test fixture should
be reasonable.
5.—The test fixture must be made so as
to be fool proof, and in case damage
results to it, easily serviced.
With the above requirements in mind

STANDARD 5 - TEST TEST
E o——o
15

THIS 1s the first of a series of several

250,000

1] 3SOMMFD.

we can consider the production -testing
of condensers of the type used in radio
receivers. In Stewart Warner sets,
which are nearly all of the single-dial
a.c. screen-grid type, there are five types
of condensers which must pass exacting
tests before they are considered satisfac-
tory for use as component parts of the
completed receiver.

Of major importance is the testing of the
gang variable condenser and the coup-
ling condensers attached to it, and this
is probably the most interesting as its
requirements are the most exacting. After
the condenser is received by the inspection
department it is given a visual examina-
tion for bent or defective plates and de-
fective construction. 1t is then placed on a
conveyor belt, and upon reaching the first
operator the coupling condensers are given
a breakdown test at 500 volts a.c. This is
accomplished by use of a smali step-up
transformer with a neon Jamp connected
in each side of the high-potential winding
and two well-insulted circuit test pointers.
In this case danger to the operator is
guarded against by using a very small
transformer which on direct short only
consumes from 10 to 15 watts.

After the test described above the con-

An instrument for rapidly testing gang condensers.

veyor takes the condenser to the next opera-
tion. the setting of the coupling condensers
by the beat oscillator shown in Fig. 1.
The test apparatus for this operation
consists of an oscillator, an oscillating
detector and a conventional two-stage a.f.
amplifier. Headphoues are used on the
output rather than a loud speaker because
the operator is not distracted as easily by
other noises in the room. In performing the
test, the condenser is placed in a jig which
has three stops, one opposite each coupling
capacitor. The operation merely consists
of tightening the set screw on each section,
in turn, until its capacitance is correct 1o
place the oscillating detector in resonance
or zero beat with the standard oscillator.
Standardizing is accomplished by throw-
ing a switch from test to standard posi-
tion, thus connecting a standard condenser
of the desired capacity across the test
position; variation is compensated by a
small condenser connected across the
detector. To sharpen the response and
minimize coupling error, tbe oscillating
detector beats against the second har-
monic of the standard oscillator.

More accurate results could be obtained
in this test by modulating one of the os-
cillating circuits with say a 1000-cycle
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source and beating against that. However,
it was not found necessary because if the
circuits are correctly adjusted differences
of 0.1 mmfd. can be made to make a note
of approximately 100 cycles in the head-
phones. Also, when using the 1000-cycle
modulation there is the possibility of the
operator beating either 1000 cycles above
or below the standard. This is a 2000-cycle
error compared to the more sure zero-beat
method with possibly a 75-cycle error.
Variation of these condensers in the fol-
lowing operations is prevented by applying
a dab of ambroid cement to the adjustment
screw. The test set-up uses one 45-volt B
battery as a.c. operation has not been
found practical.

The Third Operalion

The third operation is the testing of the
gang condenser sections. The test fixture
consists of a 450-kec. crystal-controlled
ascillator coupled to what might be termed
a vacuum-tube voltmeter. As can be
gathered from the picture on page 152
and the diagram, Fig. 2, the condenser
with plates open is placed in a jig, a large
dial is clamped to its shaft, and the plates
are meshed until maximum deflection of
the meter denotes resonance with the
fourth harmonic of the crystal oscillator
(3600 kc.). In our particular case this
occurs when the condenser capacity is ap-
proximately 30 mmfd. The variation al-
lowed at this point is 0.3 mmfd. or 1 per
cent. The four sections are alternately
tested at this point by use of the selector
switch as may be seen by again referring
to Fig. 2. The plates are then meshed
further until the meter again deflects, this
time at 1800 kc., the third harmonic, and
the sections tested as before. The capacity
of the condenser at this position 1s ap-
proximately 60 mmfd. and the limits 0.6
mmfd. or again 1 per cent. The plates are
then interlocked almost completely, reso-
nance being noted at the second harmonic
of the oscillator (900 ke.) and each section
is tested again. The capacity at this point
is approximately 270 mmfd. and the limits
1.5 mmfd. or somewhat less than 1 per
cent.

The potential for the oscillator is
supplied by a motor generator and the
oscillator output is controlled by the
variable condenser in the plate tank cir-
cuit. As it is possible to touch this con-
denser when adjusting the fixture, series
fixed condensers are used to guard against
a possible shock. The 100-mA. meter is
employed to indicate the condition of the
oscillator. The 8-volt centertapped fila-
ment transformer supplies both tubes
while the 10,000-ohm resistor makes
possible control of the resonance reading.
The small variable condenser paralleled
with the test position allows for variation
in the tube capacitance when replacements
are made. The 15-mmfd. condenser in the
grid lead of the vacuum-tube voltmeter
provides an automatic control of the
resonance dip. A setting is possible with

N 0.01 mfd. or less is not

such a complicated
matter. The condens-
ers are first tested for
breakdown under conditions similar to
those used in testing coupling condensers.
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The two fixed terminals take the place of
the test pointers, and, as the condensers
used are of the moulded bakelite type they
are held in the bare hand while testing.
The capacity test, as may be seen from Fig.
3, consists of a conventional bridge circuit
actuated by a 1000-cycle source, the sound
being amplified and then indicated by a
vacuum-tube voltmeter. A dial is at-
tached to the 400-ohm potentiometer with
the desired limits painted on it. By select-
ing a standard of the same capacitance as
that which is being tested, the bridge is al-
ways balanced at the center of the dial of the
potentiometer. The limits are of the same
width for all values. It is only necessary
for the operator to note that the value
marked opposite the selector switch cor-
responds to the value of the condenser
being tested and that the minimum de-
flection is within the painted limits on the
dial. The 200-chm potentiometer is a
sensitivity adjustment on the vacuum-
tube voltmeter as, of course, much greater
deflections are noted when testing 0.01-
mfd. condensers than 0.00025 mfd. units.
Operators soon become so accustomed to
the deflections noted on this meter that
they center the potentiometer dial and
then are able to tell whether or not a con-
denser is within the required limits by the
deflection of the meter. The test fixture
uses a storage battery and a 45-volt B
battery.

Filter Condensers

Filter and by-pass condensers differ only
in their values and rated operating poten-
tials in so far as testing is concerned,andso,
of course, they are tested similarly. At the
start of their journey through the inspec-
tion department they are placed on con-
veyor belts, depending upon whether they
are filter or by-pass condensers and the
type of set for which they are intended.
They are given three tests; the first two,
breakdown and insulation resistance are
one operation, while capacitance measure-
ment is another. The circuit used for the
breakdown-insulation resistance test is
shown in Fig. 4. The condenser is clipped
into the test position and given a break-
down test by inserting a prod in terminal
No. 1. This places twice the rated operat-
ing potential on it and should the con-
denser prove to be defective a red lamp
lights, indicating a shorted condition.

(Concluded on page 179)
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thick has a coefficient of about 0.20 at 128
d.v. This would be expected to reduce
greatly the resonance at low frequencies,
whereas a one-half inch thickness of felt
may not be adequate.

“T have not conducted any research on

quencies. Such a test would be very diffi-

cult. It would require electromagnetic

shielding as well as careful attention to the

interference pattern in the room. It might

be simplified somewhat by an investigation

of the response near the resonance points
only.”
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frequencies that an acous-
tic lining produces. Lining
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any enclosure with an
acoustic material will gen-
erally lower the resonant
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frequency and in this way
may lower it to a frequency

— A

below which the ear is sen-
sitive so that even though
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ABSORPTION

the resonance does occur
it is not objectionable. It
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would be hardly worth
while to use some material
with an absorption coeffi-
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cient of say 0.5 if the only
eflect of the use of such
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FREQUENCY
Fig. 3—Celotex Type C

this specific problem; but it seems to me
that it is highly important that the subject
be given a thorough investigation. 1t is
certainly a subject which admits of both
theoretical and experimental work, and it
would seem to me that careful work of
this nature would be handsomely rewarded.
It is not improbable that a type of ahsorp-
tive material could be developed which
would supplement the loud speaker unit
in such a way as to provide a more uniform
radiation of energy at all frequencies in the
sound spectrum. Certainly it does not
seem feasible to use as a lining a thin felt
which is probably five or six times more
absorptive for high frequencies than it is
for low frequencies.”

Data from Celotex Co.

Wallace Waterfall, who has done con-
siderable work for the Celotex Company,
has given his opinion on the manner in
which tests on this problem should be
conducted. He says:

“The only way to answer the question
is to make proper tests. When such experi-
ments are made I believe that care must
be exercised in setting them up in the
proper way. The normal way of measuring
the effect of absorption on resonance would
probably be to place a loud speaker in
some kind of a cabinet, actuate it with an
oscillator, and determine the acoustic
response both with and without an absor-
bent lining in the cabinet. This may be
the wrong procedure. In actual practice
the radio receiver is mounted in the same
cabinet with the loud speaker and the
vibration from the speaker is communi-
cated to the receiver. At points of greatest
cabinet resonance the vibration of the
console is the greatest. This vibration is
communicated to the tubes which, through
microphonic action, still further amplify
the resonance points. Celotex or Acousti-
Celotex as cabinet lining should tend to
reduce the loudness of the air sound at
resonance, as well as to reduce the vibra-
tion. Therefore, I believe that a test should
be set up on a standard radio set consist-
ing of loud speaker, receiver and all. The
source of sound used for the test purposes
should be a radiofrequency oscillator
modulated to the various test audio fre-
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material were to decrease
the response at resonance
by half. Actually, however,
the use of a material with
such an absorption coefli-
cient might prove eifective because of the
change in the resonant frequency which it
produces-——the absorption coefficient of such

2048 4096

50
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Fig. 4—Insulite Acoustile

material does not have to be 100 per cent.
to render resonant effects negligibie.

The data which must form the basis of
any actual measurements are the absorp-
tion characteristics of the material to be
used. In Fig. 4 are given

periods or all of them may cause consider-
able trouble depending upon where the
resonance frequencies occur. Of course, the
smaller the cabinet the higher will be
resonant frequency, assuming that the
material in both cases is the same. One
engineer suggests the possibility of design-
ing the cabinet so that there is no partition
between the receiver itself and the loud
speaker. This will effectively increase the
area of the cabinet.

As Knudsen points out the disadvantage
of some types of acoustic material as a
cabinet lining is that it may have absorp-
tion characteristics that increase with
frequency so there is a certain amount
of differential absorption with respect to
frequency, the greatest absorption usually
occurring at the high frequencies—where
it is not required. In fact, decreased re-
sponse at the high frequency is found in al-
together too many receivers, and it would
hardly seem advisable to make use of a
material that would tend to increase the
high-frequency suppression. An engineer
with whom we communicated pointed out
that such an effect took place in some ac-
tual laboratory work which he conducted.
The use of an absorbing material with a
higher absorption coeflicient at high fre-
quencies than at low frequencies actually
enhanced the low-frequency resonance due
to the fact that the high frequencies were
attenuated more than the low frequencies
and as a result the low-frequency resonance
stcod out even more prominently. It
seemns likely, however, that such an effect
would not be noticed except with a ma-
terial having a relatively large ratio of
high-frequency absorption to low-fre-
quency absorption. As the curves given
in this article indicate this is characteristic
of some. but not all materials—for example
Fig. 5 gives the characteristic of a special
Celotex board which has essentially uni-
form absorption over the range indicated,
and, assuming that the curve continues at
the same slope, the absorption at 4096 d.v.
will be about 0.35 or only 1.7 times the
absorption at 128 cycies. If material of
such characteristics were to be used, it
should not produce excessive absorption
of the high frequencies relative to the lows
and might prove very effective in efiminat-
ing resonance by lowering the frequency at
which such effects take place. In actual
practice the two factors of cahinet vibra-
tion and reverberation are tied closely
together and the use of acoustic lining
should lower the frequency at which
cither eflects take place.

such absorption characteris-
tics for Insulite, a material
made by The Insulite Com-

T —T T T
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peny. In Figs. 1,2, 3, and 5 -30
are absorption characteristic
curves of different types of
40

Celotex made by the Celo-
tex Company. All these
curves were determined by

S
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the same method.
Whether the elimination
of excessive response at Jow
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frequencies—the difficulty
most generally met with in
radio receiver design—will
be by the use of cabinet
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lining is problematical. It
is certainly true that the
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greater part of these effects o
has been eliminated by
methods other than that
of lining the cabinet. It
is quite possible that the
solution lies in the better design of the
cabinet which houses the radio receiver
and loud speaker. A loud speaker cabinet
has three dimensions and therefore three
natural periods of vibration, one corres-
ponding to each dimension. Each of these

128
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The final decision of whether or not the
use of such materials has any place in
radio receiver design is something that can
only be answered by actual measurement.
The final answer must come out of the
laboratory.
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FINANCIAL AND PRODUCTION NOTES

CeCo—Assets on Oct. 15, $2,500,000.
Same date 1924, assets $21,000. Sales ten
months ending October 31, $2,168,902.
Same period 1928, sales $877,684. Earn-
ings per share twelve months ending
September 30, $6.37.

Perryman—Sales September $176,602,
Octobet $230,000. Sales October, 1928,
$126,000. Production in October, 15,000
per day. Production of screen-grid tubes in
October, 5000 per day.

DreForest—Net profits six months
ending September 30, $261,109. Estimated
profits third quarter 1929, $900,000 to
$1,000,000.

Note: These data are taken from vari-
ous sources, which we believe to be re-
liable, but the Editors cannot be responsi-
ble il errors occur. Unfortunately errors
sometimes do occur. The most recenl oc-
currence did an unjustice to the CeCo
Manufacturing Company. We are informed
by Ernest Kauer, of CeCo, that at the end
of July, 1929, business showed a 202 per
cent. increase over the same period in 1928.

DEFOREST GETS LARGE CONTRACT

Tue DreForest Rapro Coypany has
closed a contract with McKesson and
Robbins, Inc., who control 17,000 retail
drug stores in tbe United States, to sell
Delorest tubes exclusively. An initial
shipment of 100,000 tubes was made in
October.

IMMUNITY TO SURGES
ONE oF Arcrurus’ talking points is

“immunity to line surge.”” Not long ago a
T"ada receiver in Newark,

THE TUBE
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The Serviceman’s Job
By F. D. WILLIAMS

Radio Tw:bc Division, National Carbon Company

Mr. Clerk, Mr. Sales-
man, a window display,
the printed page—
these are usually the
first contacts between
a radio manufacturer
and a consumer. Once
the sale is made and
the receiving equip-
ment has been initially
installed all these con-
tacts are broken and it
is you, Mr. Serviceman,
who carries on for us.

1t is you who answers the distress signal,
S. 0. S. (service on sets or supplies), and
the good will of our customer depends a
great deal on your ability and conscien-
tiousness. You have it in your power to
help or hinder the progress of a manulac-
turer of sets or tubes.

You are in a position, when in the nor-
mal course of events a reliable make of
tube nceds replacing, to put in anotber
tube of comparable value, and when you
find a case in which a good set is handi-
capped by a poor make of tube you can be
of real service to your client and to the
reputablc manufacturer by advising a
change to the right brand of tubes.

Ever since our “ B gascous rectifying
tube was developed we have found you
rendering us loyal, intelligent support,
and following the introduction of the com-
plete Evercady Raytheon Radio Tube line
reports from all sources indicate that you
are again giving us the same consistent,
valuable coGperation.

F. D. Willi ims

BUSINESS

NEW DE FOREST TUBES

Tue DeForest Rapio Company, of
Jersey City, N. J., announces a compre-
hensive line of transmitting tubes as
Tollows:

Type 510 I5-watt Oscillator Price § 9.00
5034 50-watt Oscillator 40.00

511  50-walt Modulator 40.00

545  50-watt Amplifier 40.00

500  500-wall Oscillator 130.00

5208 5-kilowalt watler-cooled tube  250.00
Other transmitting tubes are being

placed in production, such as higher-
power oscillators and mercury rectifiers, as
well as various sizes of screen-grid, and gen-
eral-purpose tubes.

The DeForest transmitting tubes are
sold by the factory to consumer direct,
and at the above net prices.

A NEW WORLD'S RECORD

Tur SyrLvania Probucts ComPANY,
are claiming a world’s record for two
Buffalo salesmen. O. J. Loersch, of the
Buffalo Talking Machine Company, and
Walter Dossert, of the Philco Builalo
Distributing Company, arc the two men.
They teamed together for a five-week
drive and hetween them they sold 14,637
Sylvania tubes. ““'This,” says Fred Strayer,
the Sylvania sales manager, ““we claim as
a new two-man world’s record, and we will
consider it so until proof is furnished that
will testify that the new world’s record has
been broken.”

Two INTERESTING QUOTATIONS

A quotation from the service depart-
ment of one of the largest producers of
radio receivers in the United States: “We

know that the majority of

N. J., was struck by light-
ning. Five tubes were Arc-
turus; three were not. After
the fire department, etc., had
done its work, it was found
that the five Arcturus tubes
were o.k. The others were
burned out. Arcturus engi-
neers feel that such a filament
will take care of any normal
line voltage surge.

ExcLusive TusBe JOBBERS

Accorping To Edward T.
Maharin, CeCo, the volume
of tube busincss is near the
point where distributors will
be justified in concentrating
their entire efforts on this
single item of radio merchan-
dise. The volume of tube busi-
ness approaches that done in
complete sets, and, since
there is no obsolescence in
tubes, it begins to look as E
though a distributor could
afford to handle no other
item.

Ben Erskine, president, Sylvania Products Company, is of-
ten seen in the laboratory checking with his engineers.

e JANUARY 1930 o

service is caused by tubes
and other accessories.”

Quoting again from a set
manufacturer, this time from
the sales manual, “ There are
a number of fast-heating
equipotential cathode tubes
on the market to-day, includ-
ing both the '27 and "24 types.
Under no circumstances
should any of these tubes be
used in any of our receivers,
since Lhey are extremely noisy. -
The quick-heating type bas
insulating washers of white
material at either end of the
cathode, and the heater return
(which is outside the tube ele-
ments since the heater itself
is a spiral within the cathode)
is covered with a glass tube
between the mica support and
the glass stem. A great deal
of the hum in this tube is due
to the magnetic fields from
the multi-turn coil of the spiral
heater and from the large sin-
gle turn formed by the heater
and its return.”

'8 161
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The Record-Breaking S-M 722

Experienced setbuilders havelearned to expect big results from
any screen-grid custom design that S-M offers—but the 722 Band-
Selector Seven has broken all records. And no wonder—a custom
receiver that is sold, completely wired, at $74.75 net, topping the
performance of widely advertised factory sets selling at twice the
price. Yet there is nothing mysterious about it—just the long ex-
perience of S-M engineers applied to the job of producing those
essential receiver parts whose quality spells the difference between
the performance that “gets by” and the performance that an
S-M fan demands. Everything that is the “last word” is in the S-M
722—the 24 power detector, the band filter—the uniform gain
all over the dial—single dial tuning—all-electric with built-in

power supply. Tubes required: 3—24, 1—27, 2’45, 1—'80. Wired, less tubes, $74.75 net; parts total $52.90.
design—big volume, DX ability, and
uniform amplification at all frequencies, just like the a. c. set—truly the ideal batteryreceiver. Tubes required:

The new 722DC for battery use gives every advantage of the a. c.

3—'22, 3—"12A. Similar in appearance to 722 illustrated. Wired, less tubes, $57.

Do You Want Absolutely the Best There Is?

It doesn’t cost an awful lot more than the 722, but this ‘M 712 tuner, in its neat innocent-looking
all-metal shielding cabinet, is absolutely d to out-di and out-perform all competition
regardless of circuit or price—just as its famous predecessor, the Sargent-Rayment 710, did last
year. Read, in last month’s issue of this magazine, how one listener living only a mile from the
powerful WSM tunes in regularly a station 400 miles away with only 20 kc. separation! That's
performance—and with one-dial tuning—no verniers. Tubes required: 3—'24, 1="27. Wired as
shown, less tubes, $64.90 net. Parts total $40.90.

Any good audio amplifier can be used with the 712; ideal tone quality and perfect convenience

are secured by using the S-M 677. Uses 1—27, 2—'45, 1—'80 tubes. Wired complete, less tubes,
$58.50. Parts total $43.40. For 25-40-cycle current, $72.50 wired.

And a “Bearcat” for the

Dutch station and a lot of others . . , this was around 2 P. M.””

“The little 735 isa “bearcat”. The way it will pick up stations is nobody’s business. You want to see
the bams come in and play with it. First one I wired 1 got SSW Chelmsford, England, also a

That’s the verdict of R. G. Sceli of Hartford, Conn.—one of the mast.expert setbuilders in New

50. Parts total $38.50.

Short Waves

England, and remember he is speaking of the first completely-a.c-operated short-wave sets ever
brought out! The new S-M 735 Round-the-world seven is carrying all before it this year. On same
chassis as the 722; tubes required: 1—'24, 2—'27, 2—'45, 1—'80; wired $64.90, parts total

A full line of cabinets is available for all
these S-M receivers-—the beautiful 707 table
cabinet, in rich crystalline brown and gold,

5. Use the pon!

Over 3000 Authorized S-M Service Stations cover the United States and
Canada. Many are profiting handsomely! Write us for the address of the
nearest one if you wish a custom-built set. Setbuilders write us regarding a
franchise in your territory.

SILVER-MARSHALL, Inc.

6403 West 65th Street
Chicago, U. S. A.

\_

$44.90. 735DC for battery use, using 1—'22, 4—'12A, wired $44.80. Parts total $26.80.

® JANUARY 1930 @

is only $7.75 net. The cabinets of remarkable charm are listed in the S-M R Silver-Marshall, Inc.
catalog—see coupon. B 6403 West 65th Street, Chicago, U. S. A.
& . ......Please send me, free, the new fall S-M
“THE RADIOBUILDER?” for December contained details of the 722DC; 8 Catalog; also sample copy of the Radiobuilder.
every issue gives advance technical information of great interest and profit to : : 1}r°r_enclosgd ,,,,,,,,,,,,,, in stamps, send me the
build ollowin,

...... 55{: Next 12 issues of The Radiobuilder
...... $1.00 Next 25 issues of The Radiobuilder

S-M DATA SHEETS as follows, at 2c each:

. 730, 731, 732 Short-Wave Sets

. 255, 256, etc,, Audio Transformers

. 720 Screen Grid Six Receiver |

. 740 **Coast-to-Coast'" Screen Grid Four

. 675ABC High-Voltage Power Supply

. 710 Sargent~-Rayment Seven .

. 678PD Phonograph-Radio Amplifier

. 669 Power Unit

. 722 Band-Selector Seven

5. 735 Round-the-World Six

. 712 Tuner (Development from the
Sargent»Raymen% .

. 17. 677 Power Amplifier for use with 712

. 18. 722 DC Band«Selector

“S-M 722 a Knockout”
—Sethuilders Demand
D.C. Design—It’s Here!
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RADIO BROADCAST

(Continued from page 167)
in whatever section the gang condenser
does not tune accurately so that as the
plates come into mesh the bent plate
will have a closer spacing and so raise
the capacity at the desired frequency
setting.

“In neutralizing a receiver, the oscil-
lator is set as for alignment of condensers
and a dead or burned-out tube is placed in
the first r.f. socket. The receiver is tuned
to resonance, and the balancing condenser
for that stage adjusted for minimum
deflection of the output meter. Each r.f.
stage is balanced in this way both on
low and high frequencies.

“If an oscillator such as is described by
Mr. Lampkin is a part of the shop equip-
ment (and it certainly should be) some
very interesting tests may be made on the
efficiency of the a.f. systems of various
makes of receivers. By changing the fre-
quency of the a.f. oscillator and com-
paring readings or making graphs of the re-
sults obtained when the receiver’s a.f. sys-
tem is fed with frequencies ranging from the
lowest to the highest a.f. note, the cut-off of
the transformers, etc., may bedetermined.

“The human ear is very unreliable as a
judge of volume in testing and fine ad-
justments of this nature as will be seen
if a loud speaker is connected in parallel
with the meter during tests.

“It may be necessary to insert a bias
battery in the 199 grid return to reach
zero reading with no signal input to the
receiver.”

Data on Atwater Kent sefs: WALTER
Strauss, Jr. describes his experiences with
A.K. sereen-grid receivers:

“On one Atwater-Ient 60, three screen-
grid tubes employed, it was necessary to
hold down on the detector tube to hear
signals, and when the hand was taken off
the voice was distorted and weak with all
the volume turned on. After taking off the
base cover, an investigation revealed the
grid leak touching the frame so that when
the tube was pressed, the socket bent
sufficiently to break the connection be-
tween the ground and the grid leak. The
grid leak was raised a little with a piece of
paper placed under it.

* Another quite similar incident occurred
on the same model. In this case the music
was weak and distorted. and tappings and
knocks could not make the set play louder.
So again the search was directed to the
sockets of the 227 tubes in the detector
and first a.f. stages. The analyzer showed
something wrong in the grid circuit of the
first a.f. stage. The secondary of the first
a.f. transformer was o. k. and so was the
resistor across the secondary of the trans-
former. With the continuity tester it
showed that the resistor was grounded on
both sides instead of only one. The other
ground was found where solder on a wire
was also making contact to the rivet nearby
which held the sockets. The excess solder
was removed. Another thing to watch for
is that this resistor is not grounded to the
frame as with the detector resistor. Don't
always blame the 224’s!”

Repairing a burned-out iransformer: J. P.
KenNeDY, radio serviceman of South
Bend, Ind., and a student in E. E. at
Notre Dame, suggests changing over to
capacity coupling, with resistance or im-
pedance in the plate circuit, for burned-
out a.f. transformers not easily accessible
for repair—the Radiola supers being an
example.

“Tf, instead of going to the bother of
repairing, let us say, a break in the plate
circuit of the first af. stage, he simply
binds a small wire around the plate ter-
minal of the tube and solders the other
end of it to one side of the 0.25-mfd. con-
denser and one end of a 50,000-ohm re-
sistor, it is only necessary toattach the other

(Concluded on page 171)

Looking Ahead
in

Radio Design

HILE your production line is turning out sets or

amplifiers for this season’s market your engineers
are looking ahead. Decided improvements in Trans-
former design for the season to come 1s already an
accomplished fact. Engineers in the Dongan Labora-
tories have developed innovations and refinements
during the past six months which will unquestionably
be accepted for the new models.

Exclusive devotion to the design and construction of
Transformers, Chokes and Condensers over a period
of 19 years has won for Dongan a leadership in Radio
Parts. That, plus unfailing reliability for deliveries,
has won for Dongan the patronage of the larger and
better set and amplifier manufacturers.

New designs and engineering codperation for the new
models are available to any manufacturer. o

Exclusively M’fr’s
of Parts for the
Set Manufacturer

Transformers .
Chokes

Condenser Units .

Dongan Electric Manufacturing Co.
=
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2991-3001 @1@ WA Detroit
Franklin Street &\;\\;:‘_(;/;;{;ﬁﬁ/ﬂ’ Michigan

RADIO
COVERS

“FULCO” covers are used by those dealers
who realize the importance of making de-
liveries in perfect eondition — without
scratches or mars. For they know that com-
plaints mean dissatisfied customers and loss

of business.

“FULCO™ covers are a real service featuro
that helps sales and holds trade.
Substantially constructed, heavily padded,
box-shaped, providing perfect protection.
Give us the dimensions of radios handled
and let us quote special prices on your in-
dividual needs. Write our nearest house.

Fulton Bag & Cotton Mills

Inanusliaclurers Since 1870
ATLANTA - NEW ORLEANS * DALLAS * ST. LOUIS
MINNEAPOLIS  BROOKLYN: KAN.CITY.KAN

ONANDOFF
IN A JIFFY
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(Continued from page 169)
end of the resistor to the 90-volt positive B
terminal and the other side of the conden-
ser to the grid terminal of the following
tube to get results.

“If the break is in the grid circuit of an
a.f. tube, a 150,000-ohm resistor should
be bridged from the grid of the tube to the
negative end of the 4.5-volt C battery
wire and the same size condenser should
be connected, as in the previous case,
from the plate of preceding tube to the
grid of the tube in question.”

Nuts and Bolts and Antennas: “When
going on service trips, I always carry
a light-socket antenna with me. Its use is
obvious. If you suspect that the outdoor
antenna is in any way contributing to the
set’s defect, your suspicions may be veri-
fied easily or refuted by a temporary
substitution. True, many of the modern
sets are equipped with such socket anten-
nas but it must be remembered that a
majority of the sets one is called on to
repair give the impression that they are
the radios which accompanied Noah on
his famous personally conducted tour.

“I have always made it a point to carry
a varied assortment of radio hardware;
nuts, bolts, screws, lugs, etc. Just a few of
each in a small cardboard box will be suf-
ficient. This seems rather obvious yet I
have seen numerous repair kits which
neglected such necessary equipment. The
radio man will be getting a reputation
such as the plumber has earned through
his forgetfulness and frequent trips back
to the shop, if he doesn’t watch out.

“Onesummer I wascalled upon to service
an Atwater-Kent 35 which I had installed
the previous winter. Inspection proved the
antenna to be guilty. One end had been

attached to a trec and newly grown
branches and leaves were rubbing against
it, creating the disturbance. A littlc emu-
lation of the lumberjack and a peaceful
silence reigned where had been chaos
and discord. Moral: Use a little fore-
thought in erecting an antenna.”
Bernvarp Canvon, Pittsburgh, Pa.,
Majestic and S-M.

More Dope on Hum Elimination: The
following letter has been in our files for some
time. Our first impulse was to include it in
one of our symposiums on hum reduction.
On second thought that was not quite
the place for it. But it certainly deserves
publication somewhere—so here it is:

“T present the following as a matter of
interest and not because it presents the
solution of a particular problem. Many a
serviceman may get a laugh from it.

“A most drastic method of removing
hum from an a.c. set just came to my
attention. A friend of mine, a plumber
by trade, had an Atwater-Kent. After
being in servicc some time a wire became
disconnected. It caused a buzz or hum
and was very annoying. Upon inspection
he discovered the loose wire and saw im-
mediately that a little solder was all that
was necessary to make the set operate as
it should. He had no iron at hand so got
out his blow torch, fixed the flame as small
as possible and turned it on the bad con-
nection. Have you in all your experience
heard the beat of that? The wire was
dilficult of access. More flame, more heat,
and then the metallic clank ol various
small members falling on the chassis. The
hum was removed and so was everything
clse that makes radio, radio.

“I certainly enjoy your inagazine.

Byron E. LaipLaw, Crestwood, N. Y.”

A RADIO DEALER’S TUBE-TESTER
(Continued from page 145)

a standard circuit using the rectifier tube
to deliver current to a fixed load resistance.
A low current through this resistance
shows a defective tube. The circuit (Fig.
3) is arranged to use a standard center-
tapped transformer delivering 600 to 700
volts and having a 5.0- and a 7.5-volt
filament winding. A switch is provided
to change connections from 380 to
381 tubes, this change consisting of chang-
ing the load resistance as well as the
transformer connections. As can be seen
from the circuit, the 380 tube is used
with 300 to 350 volts on each plate and
delivers - current to a 4-mfd. condenser
and a 2000-ohm load resistance which
has a 0-200-scale milliammeter in series
with it. The 381 tube is used with 600
to 700 volts at 60 cycles on the plate and
delivers current to the 4-mfd. condenser
with a 6000-ohm load. The test consists of
inserting the tube in the proper socket,
making sure the switch is thrown to the
correct side. The milliammeter should
read something over 100 mA. for the 380
and something over 60 mA. for the 381,
though these readings depend on whether
a 600-volt or a 700-volt transformer is
used. For the higher voltage the limits
can be raised 10 mA. and for intermediate
voltages, allowances made.

In the drawing a typical layout of this cir-
cuit is shown. It is preferable to keep the
tube socket terminals beneath the panel to
avoid shocks. A conventional double-pole
double-throw tumbler switch is shown.
The 4-mfd. condenser must be a good one
capable of working continuously at 1000
volts. d.c. The load resistor must have a
high current carrying capacity, the Elec-
trad type C or D being satisfactory.

The equipment listed in Table 1T was
used in the original model but any equiva-
lent parts will give satisfactory results.

Table 111

T:—One Amertran PF52A transformer, 110-115-V.
60-cycle primary having 300 volis each side of
center of secondary (capable of delivering at
least 85 milliamperes in each half ol the high
winding) and having two 7.5-volt windings, both
insulated for 1000 volts from other windings.
This particular transformer, since it has two
7.5-volt windings, required a 1-ohm and a }-ohm
Carter Lype H resistor in series with the filament
terminals of the 380 socket to reduce the voltage
to 5 volts. A transformer having two 3-volt wind-
ings and a 2.3-volt winding could also be used,
one five-volt winding being used for the 380
and the other two (the 5 and the 2.5 volt) con-
nected in series to provide 7.5 volts for the 381.

C1—One Aeme Parvolt condenser, 4-mfd. 1000-volt

M:—One Weston model 301, 0-200 milliammeter.

Ri—One Electrad type D, resistor, 2000-ohm

R:—One Electrad type D, resistor, 4000-chm

Two tube sockets, cx-type

Ki—General Electric switch, double-pole, double-
throw (Catalogue No. 289739)

Kor—General Electric tumbler switch, single-pole
(Catalogue No. 269943)

[For those dealers and servicemen who
prefer to buy ready-made apparatus, there
are a number of tube-testers as well as
apparatus designed for overall measure-
mentson receivers, which will perform some
of the measurements which the apparatus
described in this article will do. Some com-
mercial equipment will carry out all the
tests, including short-circuit tests, etc. The
circuit which includes a C-bias resistor
part of which can be shorted to get the
worth of the tube is covered by a patent
issued to the Weston Electrical Instrument
Co. Other tube-tester manufacturers are
licensed under this patent. Efficient and
inexpensive apparatus for testing tubes
may be purchased from the instrument
makers, a number of whom may be found
advertising in Rapro Broapcasr. 7 s
article is published for those who alr  y
have some of the apparatus available
(meters etc.), and for those who enjoy
making their own equipment.—The Edilor.]

e JANUARY 1930 @

“Here at last is The Book that
we of the Radio profession have
needed for a long time. It is the
best and most complete handbook
ever published,” says J. H. Bloom-
enthal, Chief ‘Radio Operator,
U. 8. 8. B. Steamship “East

Side,”
THE

RADIO
MANUAL

A New Edition

Complete new chapters on aircraft radio equipment;
Practical Television and Radiomovies with instructions
for building a complete ourfir; radio interference; 100%,
modulation; latest equipmenr of the Western Electric
Co.; the Marconi Auro-Alarm System; and many other
developments of the past year. ~All rhis information is
added in the new edition and, besides, the entire book
has been brought right up to date with much new
material. 7% Radio Manual continues to be the one
complete and up-to-the-minute handbook covering rhe
entire radio field.

A Handbook for
Students
Amateurs
Operators
Inspectors

20 big chapters
cover: Elementary
Electricity and
agnetism; Mo~
tors and Genera-
tors; Storage Bar-
teries and Ciarging
ircuits; The
Vacuum Tube; Cir-
cuits Employed in
acuum Tube
Transmitterg; Mo-
dulating  Svstems
and 100, Modula-
tion; Wave-meters; Piezo-Elec-
tric Oscillators; Wave Traps;
Marine Vacuum Tube Trans-
micters; Radio Broadcasting
Equipment; Arc Transmitters;
Spark Transmitters; Commercial Radio Receivers;
Marconi Auto-Alarm; Radio Beacons and -Direction
Finders; Aircraft Radio Equipment; Practical Tele-
vision and Radiomovies; Eliminating Radio Inter-
ference; Radio Laws and Regulations; Handling and
Abstracting Traffec.
An immense amount of information never before avail-
able including detailed descriptions of standard equip-
ment is presented.

Prepared by Official
Examining Officer

The author, G. E, Sterling, is Radio Inspector
and Examining Officer, Radio Division, U. S. Dept.
of Commerce. The book has been edited in detail by
Robert S. Kruse, for five years Technical Editor
of QST., the Magazine of the American Radio Relay
League. Many other experts assisted them, -

Free Examination

The new edition® of “The Radio Manual” has just
been published. Nearly goo pages. 365 illustrations.
Bound in Flexible Fabrikoid. The coupon brings the
volume for free examination. If you do not agree that
it is the best Radio book you have seen, return it and
owe nothing. If you keep it, send the price of $6.00
within ten days.

Order on This Coupon

rD. Van Neostrand Co., Inc., 11
| 250 Fourth Ave.,, New York i
Send me the Revised edition of THE RADIO
| MANUAL for examination. Within ten days after |
1 ;cce:ipt%1 will elthe; rﬁturn the volume or send you {
6.00, the price in full.
| (Radio Broadcast 1-30} {
|

IName............ .

| St & Now oot c
| Cityand State...........ooiiiiviiiinn I
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(Conlinued from page 183)
the same unsatisfactory condition in a set
that it is never safe to name a price for
service work without a thorough examina-
tion. After the trouble has been deter-
mined the cost is communicated to the
customer by telephone. A charge of §3
is made for Inspecting sets where the latter
decides not to have the work done.

Mr. McCrork is insistent on thorough-
ness in service work. He believes that lack
of this quality inspired by -the inclination
of many servicemen to hustle through jobs
has been responsible for a great deal of
unsatisfactory “service’” work.

LHis men are carefully trained not only
to look for the obvious faults but to probe
deeply. It is not enough to get a set work-
ing. Like a fabled Chinese doctor of old,
part of the job of those who work with him
is to do everything in their power to insure
sets staying in the best of health. Although
the obvious fault may be only a burned-
out tube, the serviceman does not neces-
sarily stop there. The set is given a de-
tailed examination to determine whether
it merely happened or came as the result
of some definite mechanical or electrical
weakness.

High-Grade Men Employed

Because of this requirement, Mr.
MecCrork employs only experienced serv-
icemen—men who recognize their re-
sponsibility in insuring the best possible
entertainment in the “Theater of the
Home.”” His requirements for a serviceman,
given in the order of their importance are:
ability, courtesy, appearance, and honesty.
Care 1s taken to get men who measure up
to these specifications. They are paid
straight salaries to further insure that no
work will be skimped.

This service manager also prides himself,
and justly so, on thc fact that almost no
sets are returned to the factory. No matter
how complicated the work of repair, it
can invariably be done in the shop, even
though this should entail the winding of
an obsolete transformer or the replacing
of a eondenser block or choke coil that
would have to be made up. Naturally,
this sometimes adds to the expense of the
service department. On the other hand, it
permits of the quickest sort of service and
that is one of the features Mr. McCrork
is stressing in building for the futurc.
Thanks to the skill which makes such
work possible, it has been found poor
economy to carry a large stock of parts.
Only those most frequently needed for the
most popular sets are kept on hand. Others
are ordered as needed or made in the shop.

In addition to the usual small tools,
servicemen are required Lo have a set-
tester (Jewell or Weston). These are sup-
plied to them at cost when they are hired,
the price being taken out of their monthly
salaries in small amounts. Each man also
carries a complete sct of carefully tested
tubes. This has been lound to do away
with much unnecessary traveling back
and forth from homes to store.

Servicemen Do Nol Sell

Incidentally, it is interesting to note that
members of the Universal Radio depart-
ment are not encouraged to do any selling.
This is so for the obvious reason that their
main work is to build up their departmnent.
Any unwarranted effort to sell a new set to
a customer who wmerely wants an old one
repaired might be nnsconstrued by the
latter.

How natural it would be for the cus-
tomer to think: “Oh well, it’s this fellow’s
joh to sell me a new sct if he can. T'll get
someone who doesn’t feel that way about
it to {ix the old one and make it as good as
new.” Servicemen are only allowed to talk
new sets when they are asked point blank
by the customer whether or not it would

RADIO BROADCAST — X

be to his advantage to make a change.

Then they turn such leads over to the |

sales department.

Only broadcast advertising over station
weau (which is under the same manage-
ment) is used in featuring this service.
This. plus the word-of-moulh advertising
hy satistied customers has been found
entirely adequale. With broadcast ad-
vertising there is little or no lost circula-
Lion, {or every radio set owner who listens
in is a potential service customer. A radio
in need of repairs bringing imperfect re-
ception on an announcement of a well-
known radio service supplies plenty of
incentive to the owner to go to the phone
and call at once. The service department
is open from 9 o’clock in the morning until
11 o’clock at night. Thus, to make 21-hour
service infinitely more than an idle boast,
some servicemen work from 9 a.M. until
6 p. v. while others work from 11 . a1. until
the department closes. The greatest num-
ber of service calls come in on Fridays
and Saturdays. Particular pains are taken
io see that the latter are taken care of
before Sunday. As a result of the broadcast
advertising over wcaU not a few scts are
received by express from people who want
to avail themselves of the service of
which they hear. Theseoutfits are diagnosed
and the estimaled cost communicated to
the owner for approval before the work is
done.

Since entering the radio business in
1919, it has been Mr. McCrork’s dream
to have a service department that would
pay for itself over and above the work of
installing and servicing the sets sold by
the store. Although, admittedly, his pres-
ent depactment is not perfect in every
respect, it has achieved this end and is
progressing  rapidly. This winter will
undoubtedly find from 20 to 25 servicemen
regularly employed in rendering a service
that Philadelphians already ~recognize
for its promptness and efliciency.

“The oppor tunilics for the service de-
partment are limitless,” said this service
manager in closing. “ Indilferent service
has been so much the rule in the past that
it would scem only a matter of sound com-
mon sense in the conduct of it to make this
section of the business highly profitable.
I'll repeat: service is nol a sideline and the
suceess of the fellow who regards it as a
serious bread-and-bulter business will be
limited only by his ingenuity and man-
agerial ability.”

ANOTHER ANGLE ON
SERVICE

(continued from page 137)

equipment possible and a stafl' of special-
ists in each make of car, the repair job is
done as it should be done—as well, if not
better than, it would be done if the car
were sent back to the manufacturer’s serv-
ice shop at the factory.

The regional repair factory charges the

dealer for the job; and the dealer charges
a small comumission for handling the trans-
action. Thus the factory makes its proper
profit, and the dealer makes his. Because
of the volume of repair business which the
repair {actory does, its rates arc cheaper
than those charged by independent repair
garages.

Advaniages of Wholesule Servicing

The advantages of the regional factory
arc almost self-explanatory. The manufac-
turer has the assurance that his cars are
being properly serviced, so that the cus-
tomer is satisfied. The manufacturer also
has a larger market for spare parts, since
the regional factories would use only
vegular or authorized parts. The dealer is
relieved of the necessity of stocking a great

(Continued on page 188)
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AUDIOS
for
Old Sets

[ 2

A profitable business for serv-
ice stations is the installation
of tone quality by replacing
inferior units with THORDARSON
REPLACEMENT TRANSFORM:RS.

The chief difference between
this year’'s sets and last
year's, between high priced
sets and cheap ones, is the
difference in audio amplifica-
tion. This is the difference
which the OWNER HEARS.

(o

R-100 Straight Audio, $2.25
R-101 Input Push-Pull, 3.50

AT ALL JOBBERS

THORDARSON

THORDARSON ELECTRIC
MFG. CO.

| Huron, Kingsbury and Larrabee Streets
CHICAGO, ILLINOIS
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-~ HARNESSING A MIGHTY POWER
. - —your radio!

k " A delicate, intricate network of coils and

\‘ {0 * . transformers — cascading amplifications

..tube by tube.

. S
\\ \ * " Such power must be harnessed—if the
| result is to be a smoothly flowing, clear
_ reception.

e ——
==
==

A CENTRALAB volume control in your

\ radio does just that...and it does it
\ % \/ .. smoothly . .. silenaly e suCrel)&TIt meang
- H much if your radio is CENTRALA
4 \\ \ ‘\N,--"‘s"' ////% 7// equipped.
. 7,

i

I

Write for Jree booklet ““Volume Co,nlrols, Vollage

"////,m ///////////// Controls, their uses.”

i

/ﬂ/////’ - - %//////w"
e, z

This shows the exclusive rockin
of Centralab yoluwue control. 'R
ance. Contact disc *'1)'" has only

: construction
is the resist-
orking nction
on the resistance. Pressure arm ‘P’ together
with shaft and bushing is fully insulated.

Free
Bulletin
v Write Nepr. KB Sy
The New AMPERITE for electric
radio improves reception—makes
tubes last longer. Eliminates dis-
turbing line voltage fAuctuations.
No radio can be moderawithout it.

) mﬁlmialpomﬂon
561 BROADWAY, NEW YORK

P LUG in a Falck Claroceptor between wall
socket and radio set and eliminate
“static” from motors, street cars, telephones RUBERT S. KRUSE
and electrical appliances. This new improve-
ment by a pioneer radio parts manufacturer Consultant and Technical Writer
grounds and thus blocks out line interference
noise and radio frequency disturbances. Also 103 Meadowbrook Road, West Hartford, Conn.
fmproves selectivity and distance. Requires Telephone Harsford 45327

no changes in set. Measures just 3% x 514 x
214 inches, Thousands now all over America

use the Claroceptor for clearer A. C. recep-
tion, Get one right away-—at radio parts ADVENTURE
dealers. Write for descriptive folder. EXPLORATION

57.50 complete with CURRENT EVENTS
BIOGRAPHY — SCIENCE

:__%
k PERSONALITIES
C BUSINESS - EDITORIALS

CLAROCEPTOR The BEST of all these in
120031‘;1%2{032?, ANCE ELES;?E:glesC%ahf WORLD’S WORK

TOBBERS and DEALERS, GET OUR PROPOSITION
: - WORLD'S WORK  Gatden City, New York

Y
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(Continued from page 185)
number of spare parts, so he has more
floating capital upon which to operate.
And the regional factory can train its own
mechanics, offering them steady employ-
ment and good wages, so the skilled labor
problem so bothersome to the small dealer
is solved. All that the d=aler has to employ
is a good diagnostician and a general
helper, to attend to the attentive-main-
tenance service.

The Financial System

The regional repair factory should be
financed by a holding company, which
could be formed by the manufacturers
and in which distributors and dealersshould
in time be parmitted to buy stock. In one
Western staie. the dealers themselves
have financw sach a factory, each buying
stock according to the volume of his not-
mal repair business. On principles, how-
ever, the automobile industry seems to feet
that the original burden should be borne
by the man with the most money, the
manufacturers; and that the dealer wili be
doing his share at first by sending business
tcl>) lLhe factory, thereby making it profit-
able.

HOW WE LOOK AT SER-
VICE PROBLEMS

(Continued from page 146)
up. Remember also that technical knowl-
edge and handiness with tools are im-
portant but that handling the customer is
Just as important. Don’t employ a man
that you wouldn’t be willing to send to .
your own home. Get men with a good
education, if you can, and men who have a
real flair for radio. If these men intend to
stay with the game a little overtime will
not scare them. And when you get a good
man give him a square dgal. Pay a fair
wage and a commission on sales.

A few experiences showing the nature
of the problems that the serviceman is
called upon to solve may be of interest.
The following paragraphs describe average
calls, picked at random, which show some
of the things the author has run up against
recently.

The other day I had a report marked
“No reception.” A Czecho-Slovak bought
a QD Freshman and we installed the set
and antenna. The Czech moved, and
moved the set. At the new location what

i did I find? The set was properly grounded.

The antenna lead-in went to a woven-wire
fence—and the fence was grounded. I ex-
plained to the customer the need for
proper antenna.

About a week ago I delivered a neutr
dyne console, complete with power suppl
and loud speaker. Shortly after I got ar
other “No reception” report.

All the tubes were burned out except th
detector tube. The set tester showed cu
rent at sockets o.k. with one exception. The
set had apparently been taken out of the
console, examined, and then put back by
unfamiliar hands. I found, after some ques-
tioning, that.one of the boys in the family
was a radio “bug” and had worked in a
radio factory neutralizing sets. He cer-
tainly neutralized that one.

Some people like company. I have had
several calls where “No reception” was
reported and an examination showed that
set and connections were all right. The a.c.
plug was connected too. Some of these
people admitted that they just wanted
someone to talk to. I suppose that the
grocer and the ice man do get to be an old
story at that.

Wric changed its wavelength from the
Back Bay to the North End, if you know
your Boston. We got all sorts of complaints
and inquiries as to how to separate wric,
wpz, and wpG. An 0.00025-mfd. fixed
condenser in the antenna lead-in fixed
some of these.
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