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ARE ENGINEERS PEOPLE?

The engineer is supposed to be a hard boiled human with

a slhide rule mind—a man whose blood has become acid in i o o

arteries of lead. A suspecting man. A doubter, cors W
i

We hope this may be at least partly true, for Sylvania # & -
Radio Tubes are winning and keeping the friendship of =
foremost technicians of the radio industry—without printed
shoutings or extravagant arguments.

This much is certain—the nature of his job makes it im-
possible that an engineer should take any statement for
granted—

Even the statement that the much more slowly made Sylvania
Tubes are just a little better than the average.

There Is An Open Door To Any Open Mind.

SYLVANIA PRODUCTS COMPANY, Emporium, Penn.

The home of the Sylvania Foresters who are heard each

week over WJZ, KDKA, KWK, KYW, WBZ, WBZA,

WBT, WHAM, WJR, WLW, WREN, WRV A, KGRC,
KPRC, WFAA, WFYR, WCCO, WHK.

e

7 RADIO TUBES

Licensed Under RCA Patents

»
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W. R. Jones, Sales Engincer Mine is an open mind. Position. ........... g + SV BT [ + B T A
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FLAT-TOP—STRAIGHT-SIDE
10-KILOCYCLE SELECTIVITY

AMMARLUND once again has put
over a screen-grid, band-filter radio
with six tuned circuits, so amazingly
efficient that professional radio men
by the score are building it for their
own use.

The “HiQ-29° was a startling revel-
ation, but in the words of Al.
Jolson, “You ain’t heard nothin’
yet” like the ‘“HiQ-30>’ perform-
ance—or the “HiQ-30’ tone.

It is the only circuit that makes
screen-grid tubes really do a
day’s work and the marvelous
“HiQ-30> power amplifier
with push-pull ‘45°s
takes all they can
give it.

WORLD’S
PREMIER

Complete Factory- § ( 4
Built Units—Wired R
and Tested, ready A
to install.

e
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Pre-selected signals—ten-kilocycles apart
—with no side-band cutting means Se-
lectivity with a capital ¢S’ and T-O-N-E
that talks.

The easiest of all “HiQ’s”® to build
too, with complete, factory-wired
and tested units. No adjustments
—mno troubles.
the start.

A. C. or battery chassis fits
standard cabinets, or your
choice of nine special ‘“HiQ-30"*
cabinets including phono-
graph combinations, $139.50

to $1175 complete, less tubes.

It percolates from

You should have a copy

Manual. Price 25¢.
the coupon.
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. . . among other things

HIS MONTH, we give over this forum to a communi-

cation from the peripatetic Carl Dreher, who, having
deserted the eastern seaboard, is now director of sound
for RKO in Hollywood. Mr. Dreher, let it be said
before we give him the floor, as author of “As the
Broadcaster Sees It ”” was for many years a regular con-
tributor to Rapio Broapcasr.

To The Editor:

Although I am now in the moving picture business, I
still burn with solicitude for the poor broadcasters. For
the Eastern members of the fraternity 1 have no fears;
except for the irreparable loss which they sustained
when 1 left their ranks, they seem to be getting on all
right. But in the West I think the boys are headed for a
bad time, aside from the stock market, gassy tubes,
and their sweeties running around with fellows who
don’t have to work at night.

The California stations, I find, are laying on the ad-
vertising with a trowel. Not only that, but half of it is
downright fraudulent. Maybe the listeners will continue
to stand for it, but one day they may rise and throw
receivers out of the windows by thousands. Then the
poor ops will be out of their jobs.

Something had to be done and I have done it. By
careful observation I discovered that the Coast an-
nouncers, while they recite the virtues of the local
chiropractors, second-hand clothes shops, swamis, pa-
tent medicine dispensers, and other fakers, invariably
use the word “folks” at least once in each sentence. 1
have accordingly invented a speech-operated, selective
relay, known as the folkslopper. As soon as the an-
nouncer says ‘‘folks” it automatically opens the an-
tenna circuit. After a ten-second interval, controlled
by a dashpot, the circuit closes again, but if the an-
nouncer is still selling, “folks” shuts him off again.

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-
stopper gets into extensive use the announcers will stop
saying “folks”. That only shows you know nothing
about California announcers. They can no more stop
calling, listeners “folks’ than they can stop breathing.

Sincerely yours,
CaARL DREHER.
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LET RCA INSTITUTES START

YOU ON THE ROAD TO....

SUCCESS~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

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

Land Station
Operator $1800
to $4000aYear.

Broadcast Oper-
ators $1800 to
$4800a 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 Spensored by
Radio Corporation of America

RCA sets the standards for the entire Radio
industry . . . The RCA Institutes’ Home
La.boratory 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 you 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 Boyiston 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 every 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 you 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!

IRCA INSTITUTES, INC.

Formerly Radio Institute of America

SPONSORED BY

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

S

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.

C XA 27 U0 DR 7 P U e AR D

This space donated through the courtesy of Radio Broadcast
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DON°’T GIVE SERVICE AWAY

ow MUCH is good service worth?
What will the customer pay?
These are uestions which are not yet
solved by the radio trade. Service
charges vary from $1.00 an hour to
§2.50 or $3.00, and so does the quality
of the work. The quality may always
vary, but collecting a fair price for service
rendered will do much to improve
service, stability, and profits of all radio
dealers.

Out of the experience of the trade in
service matters, acquired by inexorable
experience, some degree of standardiza-
tion of methods, charges, accounting,
and general administration is develop-
ing. Service workers tinker less with
sets in the customers’ living rooms and
solve problems presented by balky sets
more and niore in well-equipped service
laboratories. Here and there, far-seeing
dealers and servicemen are practising—
to their eternal success—the undeniably
successful plan of increasing their busi-
ness by answering customer-demands
promptly, and by keeping to the letter
every promise they make. Where a
service clinetele is treated in this
fashion one hears little complaint that
“service work doesn’t pay.” Customers
will pay for good service, but bcfore
they pay, good service must be given.

Few customers in search of service
shop around here and there to get their
maintenance or repair work done at
bargain priccs. Yet many dealers and
independent servicemen are giving ser-
vice—literally giving it—at bargain
prices. In this situation, both customer
and dealer suffer. Is there any guide to
which dealers and servicemen can turn?
We think there is in the Suggested
Code of Business Practices for Radio
Dealers, issued by the National Federa-
tion of Radio Associations.

The sections of this Code relating
primarily to service work suggest that
the dcaler’s free service be limited to
sixty days, or after a limited number of
calls specified at the time of sale. After
the free-service period, not less than
$2.00 per hour should be charged for
service required. A standard charge for
antenna erection and installation is
suggested. The recommendations in full
follow:

Limiling Free Service. No free service
to be rendercd after 60 days, or after a

New Code of Business
Practice, if Followed,
Will Help Dealers

in Making Service

Calls Pay.

v
f .
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certain number of calls specified at the
time of sale. In case of de}ective parts in
the radio receivers after the 60-day free-
service period, if the manufacturer’s
warranty covers free replacement and if
the instrument has not been tampered
with, the dealcr should replace these
parts, charging only for the labor in-
volved.

Minimum Service Charge. If the free-
service period has expired, a minimum
service charge of $2 should be made. If
the call is of half-hour, or more duration,
a specified rate per hour, plus cost of
material should be charged.

Anlenna Installations. If an outsidc
antenna must be put up when a set is
installed, a charge of $7.50 should be
made to meet the cost of labor and ma-
terials. If an inside antenna must be put
up when the set is installed, a charge of
$5 should be made to meet the cost of
labor and materials. If no antenna is neces-
sary, but ground connections, lcad-ins,
etc., must be checked, at least $2 should
be charged to meet the cost of labor.

Adverlising Policy. Truth in advertising
must be observed to preserve the good
reputation of the individual dealer and
the entire trade. The code of ethics of the
National Better Business Bureau on radio
advertising should be followed.

Servicemen who are independent, or
dealers with service departments may
see some reason for service practices in
their own cases different from those sug-
gested. However, we believe that the
practices and charges suggested by the
Federation are the lowest, the very
minimumn with which the dealer or
serviceman can be content if he desires
to render real service and stay in the
business at a profit. -

Other items in the Suggested Codc
of the Federation follow:

Ilome Demonstralions. Prospective cus-
tomers should be allowed a free trial or
home demonstration for forty-cight hours.

Time Paymenis. An adequate interest
charge should be made on all time-
payment contracts and contracts should
not extend beyond one year. Thesc are
standard practices in all other forms of
time-payment selling.

Allowance for Trade-Ins. Considering
the advertised list price as the cash price,
the allowance on instruments offered for
trade-in should be based only on their
fair cash market value. This applies to the
receiving set only, and does not cover
tubes, batteries, and other accessories.

Many articles in past issues of this
magazine have treated the question of
good service at fair prices and a list of
these articles will be sent to any reader
requesting it.—THE EbiTor
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By EDGAR .H. FELIX

AT HHAPPENED

MERCHANDISING

NLIKE every other industry of
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 najor 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 mnethods, an advertising camn-
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: It
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
single-control radio sets.

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

ings.

LRI GRS nsRg

the Past Year.
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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 the
Interestingly. On this Page Edgar H. Felix
Considers Conditions from the Merchandis-
ing Viewpoint and on the Facing Page Keith

Henney Reviews the Engineering Progress of

Price cuis: 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
market. As radio reaches into lower and larger market levels,
econoiny 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
screen-grid, radio-frequency amplification and a single output
tube. Only with such sets available will the radio industry sell
more 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 managers.
Remote-Conlrol  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 developinent. 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 reom, kitchen, and master
bedroomn—a compact metal chassis to be installed in cellar

(Concluded on page 16?)

Twelvemonth
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IN RADIO IN 1929?

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 Sels: 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
chief raison d’efre. These by-products of the screen-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. amplifier of 1929
has at least two screen-grid tubes, just as the 1928 set 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.f. amplification — and
gained considerably there-
by.

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

triode sets with the same number of By

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 kec. off
resonance.

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 Detectors: 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 nore 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-

ﬁ‘rlﬂllﬂldlﬂ!]llllﬂl!ll\§ﬁ
i

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

said that receivers with but
a single a.f. stage (and
hence a ““power detector”’)
were in use before the
advent of screen - grid
tubes, but not in general 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 volume is down, the hum is down too. Thus the
ratio between signal and hum is constant 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 sclcctive than

® JANUARY 1930 o

is an advance provided

life, or freedom from noise,

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

Volume Conlrol: This
year 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 theseseemssatisfactory but those which vary
the coupling alone or the sensitivity alone are not generally
satisfactory due to cross talk, overloading, etc.

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 due a

(Concluded on page 162)
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Behind the scenes of

A SERVICE

By HARRY P. BRIDGE, JR.

wo points of particular interest stand out in connection

with the generally interesting service department of the
Universal Radio Corporation, Juniper and Arch Sts. Phila-
delphia, Penn. In the first place, this department has shown
a profit from the start. Secondly, it has been largely divorced
from the store proper as a means of putting it “on its own”
to rise or fall according to its merit.

To an outsider, these facts might hold little or no signi-
ficance. *“Just good business,” he might say and let it go at
that. To one initiated into the mysteries of selling radio at
retail, however, a glance behind the scenes might prove hoth
interesting and enlightening. He has probably seen all too
many service departments operating at a loss. And he has
probably known many more stores where this work is re-
garded as a necessary evil—a mere sideline to the main issue
Date e =TT R =— which is the sale of new sets.

In the Universal Radio Corporation, the service depart-

= ment is not a sideline. Service Manager C. A. McCrork has

\:Add,eu_.-n-w-""“ .8 ] Dbeen charged with the production of a worth-while profit on

TeLNo—f’-—'""' : > | his regular service work and has come through with flying

= A ST 4 colors. To him, and to those who work with him, the service
= Time to Call.. - o 1 4 : - e

[ =1 department is a bread-and-butter business. No sidelines. no

T 2 sidestepping the issue which is so plainly told in red or black

figures on the ledgers. In this organization it is the work of the

sales department to produce sales. The work of the service-

men lies in keeping customers satisfied and, equally im-

portant, in proving their department’s right to existence

where only the fees collected from the service work can be

taken into consideration in computing profit or loss.
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Separated From Sales Department

Housed in the basement of the company’s retail store, the
service department’s records are kept separate and distinct.
The work of servicing sales free of charge for 90 days is re-
garded as part of the departinent’s expense of doing business.
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Make 24-Hour Service Your Rule ?@%
Do All Work on a Cash Basis =

7 Rerawep on RemLACTD

Make Definite Appointments for all | |
Outside Calls = =

Charge a Minimum of $2.00 for Every
Outside Call

Employ Men Who Will Provide Their

Const . oL u the Contrary
) e Sansfacory, Unless Norf
Ry o Within Tuo @) Days
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Own Cars, Tools, and Test Sets = S o —
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DEPARTMENT THAT PAYS

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

“Service is thc Supreme Commitment of Life’’ reads an
inscription which hangs near Mr. McCrork’s desk. Evecry-
thing possiblc 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-
vice—not a promise,” says Mr. McCrork. ‘Consequently,
when we say a man will be there to fix it at such and such a
time, we mean exactly what we say. ‘Service’ is a much
abused word, but we’re working hard to give it a real meaning
as far as this business is concerned.”

Universal service rates are $2 an hour with this figure also
representing the minimum. Charges are figurcd from the
time the man starts for the job until he is ready to go on
to the next one. There are no charge accounts in this service
department, collections being inade 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 system done away with a great deal of
bookkeeping, but it has also eliminated annoying losscs 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 expressing the
company’s wish that the work prove satisfactory is mailed
from the office. The amount paid is mentioned on each card.

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

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

portation is esscntial to the cconomical eonduct of the work.
The increased cost of having men use automobiles has been
more than inade up by the greatcr 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
nane, address, and telephone number, and the make and
typc of set to be repairced.

As far as possible, service work is routced. Calls are grouped
according to the various sections of the city. In selecting his
men, Mr. McCrork endeavors to get men 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 dircetly 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 servicceman 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 themn 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 dclay promises to prove in-
convenient to the customer, the original datc is kept by the

simple expedient of sending a man out from the store in
(Concluded on page 183)
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TESTED
SALES
IDEKAS

Bring Them in Your Slore

o THE dulcet strains of your finest radio set fail to halt

the crowds passing your windows on the way to your

competitor’s? Is your display equal to, if not supcrior to his,

and are your prices cheaper? Is the trade his because of earlier
establishment in the neighborhood?

Well, if any of these conditions apply, there is another way
to cause people to stop at your window. You can even do
more than that—you can make them enter your doorway,
and perhaps buy. This is how to do it: install a free scale in
your doorway.

Now let’s see how the plan works. Everyone likes to get
weighed. Scales are scattered along the streets of every city,
in waiting rooms, in theatre lobbies, etc., and you'll always
find somebody patronizing them. Few can resist a scale.

Why not capitalize on this desire? A store in Philadelphia
adopted this method of advertising with the result that ap-
proximately 100 persons per hour enter their doorway to
be weighed. And before they get on the scales, while they are
on it, or before they get off they gaze around and discover
the windows, which is the desired result.

Leo I. Moongy, Philadelphia, Penn.

Band Wagon Advertises Radio

We have prepared for display purposes a rather unusual
truck which we have christened “The Fada Band
Wagon.” This truck has been especially built to carry around
our territory a complete display of radio apparatus and
accessories of interest to the radio dealer. It is so constructed
that the back unfolds, thereby providing a stairway which
makes easy access to the display. The right side of the truck
also unfolds, thus presenting to view a full-size room in which
a complete line of receivers is on display.

With this equipment we are able to demonstrate the
nerits of each rcceiver for the dealer as the truck is completely
wircd and each receiver is connected. Power for the reccivers
is obtained with the aid of a long extension cord. We plan
to use the truck exclusivcly for demonstrating Fada reccivers
to dealers in our territory.

C. C. BainEgs, manager, Radio Department,
Peaslee-Gaulbert Company, Louisville, Ky.

Boosling Tulbe Sales

Mr. Boyd, manager of the Baldwin Piano Company,
Indianapolis, Ind., is a man who knows human nature.
lle knows that the best way to remind and impress people is
to show them; and that they will feel the urge to buy if buying
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Each Month These Pages Serve as Our

Clearing House for Merchandising
Ideas of Proved Value. Every Radio

Dealer Should Read Them Carefully

is made easy. If they see a product
prominently and attractively dis-
played, they are reminded of a
possible need. Otherwise they
wait until the force of necessity ' !
makes them buy, and then possi- |
bly they buy elsewhere.

By placing these theories in
practice and concentrating on -
tubes Mr. Boyd has been success-
ful in selling $1000 worth of radio
tubes a month. This is how he
did it. Mr. Boyd realized that
radio tubes are constantly in de-
mand and he decided to install a
special tube counter near the
front entrance of his store so
that people coming in for other
merchandise might see it. It was
fully equipped with testing ap-
paratus, display material, and a
substantial stock. Tubes could be
tested and bought quickly and in
this manner a source of profits
that had previously been un-
tapped began to roll in. In addi-
tion, a camnpaign was mailed to
radio owners throughout the city
and this brought additional pros-
pects to the store.
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Unusual Advertising

In Del Ray, Calif.,, a small
town having a population of only
110, there is a very urusual ra-
dio dealer. This dealer, Ira Fautz,
sells Atwater Kent receivers ex-
clusively and uses very novel
advertising and merchandising
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methods to promote his business. The standing offer which
he has made to the people of his town is that he will accept
anything from raisins up to a ranch in exchange for a new
radio receiver, providing the exchange does not exceed 40
per cent. of the cost of the set.

Fautz writes his own advertising copy and much of it is
quite individualistic and unusual to say the least. He makes
free use of similes and out-of-the-ordinary selling arguments.
Here is a sample paragraph or so from one of his bulletins:

“We are continuing our special proposition—60 per cent.
cash and balance in trade, if suitable.

“Wanted: Household furniture, roofing, bookcase, fencing,
rugs, sewing machine, fan, poultry, livestock, etc. What have
you?

“See us for tubes, batteries, supplies, service calls, and re-
pairs at reasonable rates. Ask for a demonstration on the
Atwater Kent Screen-Grid Sets. Buy now and get all winter
programs.

“Trade your raisins for a Radio!”

Tying-in With Sports

F. A. Tomlin, owner of the Tomlin Battery and Radio
Shop, Havana, 1ll., estimates that he attracted thousands of
dollars worth of prospective sales by a publiciy stunt which
cost him exactly 34 cents. In this particular case the stunt
was a tie-in with the World's Series, but the same plan
could be followed during any important broadcast.

Mr. Tomlin equipped the store’'s delivery truck with a
popular-priced screen-grid receiver and parked in the busi-
ness district of his city every afternoon during the World's
Series. Using two fishing poles as a support for the aerial and
an electrodynamic loud speaker in a large baffleboard at the
rear of the truck, radio programs could be heard at a distance
of two blocks away. As a result thousands of people stopped
to listen to the exciting games.

The cost of the whole publicity stunt was only the expense
involved in buying cloth to make a display sign advertising
the receiver used in the demonstration.

Coioperate With Your Theatre

The following idea which has repeatedly been carried
out successfully and which will yield any alert dealer
plenty ot sales. It is not merely an experiment but has paid
several dealers satisfactorily. All you need to do is to go to
your local theatre manager and offer one of your receiving
sets as a lucky prize. The manager will be only too glad to do
this as it will increase his own business as well as yours. The
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$3.00 FOR YOUR
PET SALES IDEA

These pages are a regular feature of Radio Broadcast
where we present ideas, both big and little, which are
of proved service to dealers. If you have a pet sales idea, a
stunt that produced rcsults for you, tell us about it. Radio
Broadcast will pay 85 for each contribution used. A letter
will describe the idea, a rough pencil sketch or photograph
will help illustrate it and we shall do the rest. If you have
a pet sales idea, send it in. Address Merchandising Editor,
Radio Broadcast. Garden City, New York.

set is put in view in the lobby of
the theatre for about a week be-
fore it is given away. Over the set
is placed a placard giving the
name of the dealer etc.

With every ticket sold at the
theatre the patron receives a card.
The stub of this card is filled out
with the patron’s name and ad-
dress and a brief description of =
his radio and is dropped into the
box. These stubs, after the lucky
one has been picked out the night
the set is given away, are saved.
On the half of the card retained
by the patron it states that a dis-
count of $10.00 or so will be al-
lowed on any set purchased within
a given time. There are many
people who do not own sets who
will take advantage of this offer.

The stubs containing the names
and addresses of the theatre goers
are saved by the theatre for the
dealer. In most cases there will
be several thousand of these and
they will be found to contain the
names of hundreds of prospective
customers. If the persons who do
not own sets or who possess
battery-operated models can not
be personally interviewed by the
dealer a personal letter should be
sent describing his line of sets and
the discount.

By sacrificing one set the dealer
will be able to close a great many
sales and will gain in the end.

Epwarp V. PiraNIAN,
Philadelphia, Penn.
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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
servieing 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 servieing the sold set has been studied and
re-studied by the entire radio industry. Soinewhere there is a
median line on which a service policy can be drawn without
eating up too much of the dcalers’, 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 cnd has yet to be
determined to the satisfaction of the radio industry.

The automobile industry has had much longer expericnce
with just as bothersome a scrvice 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 automnobile requires and the servicing that a
radio set needs. A faulty cylinder block is rather different
{froon a bent condenser, no matter how you look at them.
But in the fundamentals of mcrchandising, the automobile
industry and the radio industry face precisely the same
problem. There are some things whieh the automobilc trade
has done that should be of interest to the radio trade.

The First Slep in Servicing

The first, and most natural, step in servieing automobiles
came in the form of “repair garages,” independently operated
Dy more or less skilled mechanics. At the start, these garages
did more or less satisfactory work on any and all makes of
cars, 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 deseribed the pleasures
of automobile ownership prior to 1920,

It didn't take the amtomobile dealers long to realize that
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they wcre the big 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 satisfaetion, 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 Enler 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
customner 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 eustomer was satisfied, for
it is a proved fact that the customer prefcrs 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 sec that
the dealer’s service problem was also their problem. During
the past ten years they have made great strides in the right
dircction; to-day every manufacturer has his own factory
service shop, to which the dealer can send big repair jobs,
and the large distributors have cstablished remnarkably
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 volume of busincss
to warrant making a sizable investment in scrvice-shop equip-
ment, and the voluine of repair business that comes to him
from lis customners is such that his shop pays for itself and
a bit more. Also, in the large cities, traincd mechanics are
readily available.

But the dealer in the small eity and the country town
can't afford to cstablish his own repair-shop. The volume of
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Will a central repair
factory solve our rural
service problem?

his repair business is so small that he can’t justify the invest-
ment necessary to equip the shop with welding machines,
machine-tools, etc; in many cases he can't cven afford to
keep a full line of spare or replacement parts. Now, 64 per
cent. of the automobiles sold in the United States in 1928 were
sold by small dealers—those in cities of less than 500,000
people, and more than half of that 64 per cent. were sold by
dealers in towns of less than 25,000. There the service problem
is still unsolved; the independent garages are getting the repair
work, and the dealers are losing potential sales and profits.

The automobile industry divides service into two classes:
allentive mainienance, which keeps cars in good running condi-
tion until repairs are necessary; and correcfive mainfenance,
which repairs the ailments caused by accidents or wear.
And, since the small dealer cannot handle the corrective-
maintenance service, he has started to compensate by giving
attentive-maintenance service.

For years the automobile dealers have given every car
they sell a free overhaul at the end of its breaking-in mileage.
These overhauls are attentive maintenance, and are now
considered an integral part of the salcs transaction. They are
comparable to the “free call-back” which a few far-sighed
radio dealers have instructed their serviccmen to make within
a week after a new set has been installed in a customer’s home.

Super Atlentive Service

The small dealer, and the *super-service” filling stations’
which are now playing-up attentive maintenance with the
backing of the oil companies and accessories manufacturers,
have developed that attentive service to the point where the
car-owner is relieved of all responsibility and mental strain.
For a small annual fee, say $15, $20, or $25, the dealer agrees
to change oil, grease the transmission and rear-end regularly,
keep the springs and body free from squeaks and rattles, see
that the headlights are properly focussed, the wiring and bat-
tery in good condition—in short, to do all the little jobs that
will keep the car running well. Furthermore, he agrees to
notify the car-owner whenever any of those jobs should be
done, so the owner doesn't even have to think of dates or
mileage totals. The result is that the owner has a car which

LARRY JUNE

runs better than it ever did whilc he was attempting to
remeinber about those details, and he is only paying a nominal
fee for it. In addition the dealer not only retains a closc con-
tact with the customecr, but he sells hiin more gas, oil, and
grease than he possibly could otherwisc.

The possibilities that exist for the radio dealer who adapts
this attentive-maintenance plan to his business are obvious.

In the field of corrective maintenance, or actual repair work,
the small automobile dealer’s position has already been stated.
At present, the independent garages are gctting his repair busi-
ness and his profits, and he is losing out with his customers.

The automobile industry, however, has recently evolved
what promises to be a complete solution of the small dealer’s
service problem. The idca has alrcady been tried out on a
small scale, and has been found to be completely satisfactory
from the viewpoints of the customer and dealer alike. It also
has many points which rccommend it to the manufacturer
and the distributor, and it is probable that within a few years
it will be in general use throughout the country.

Regional Repair Faclories

The plan is bascd upona chain of *regional repair factories,”
cach of which will handle all the repair business within a given
territory. It is economically sound, and in actual practice it
seems to be cven more suited to the radio industry than it is to
the automobile industry, since it is casier and less expensive
to transport radio sets over great distances than damaged
automobilcs.

The regional repair factory, in brief, mcrely puts a number
of specialists under one roof, and insurcs them sufficient busi-
ness to make the factory profitable. It is estimated that, in the
automobile industry, about one repair factory to a county will
be sufficient. This one factory, handling all therepair business
within a radius of ten to twenty miles, will operate on a purely
wholesale basis, doing no work for custoniers direct.

The car-owner takes his car to the dealer from whom
he bought it. If it is a major repair job, beyond the capabilities
of the dealer’s serviceman, the dcaler sends the car to the
regional rcpair factory. There, with the most complete repair

(Concluded on page 185)
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WHAT ABOUT INDEPENDENT SERVICEMEN?

Servicemen who have no direct connection with sales or-
ganizations feel themselves handicapped and not squarely
treated when their requests for service data from certain
manufacturers are turned down. They feel that if they are
to service reccivers, even though they are not the manufac-
turer’s authorized dealer, they ought to have all the available
information. And we believe they are right.

It is certain that a manufacturer does not want every man
who can wield a screw driver to have a detailed description of
his receiver; but it is the service-
man’s contention—and again we be-
lieve he is right—that it is no proof
that a serviceman is a seven-days’
wonder just because he is attached
to some organization whose primary
purpose in existing is to sell receivers
and not to service them.

We believe it would be a much
better plan to give as much help-
ful service data as possible to
everyone who qualifies for this in-
formation. But we do not believe qualification should de-
pend upon a willingness to invest some dollars in a few sets
at wholesale prices. In other words, the qualifications for
getting service data should be the ability to service a set and
not to sell it. It is a serviceman’s job to fix sets and to keep
them sold; not to sell them in the first place.

Why would it not be a good plan to prepare an exarination
which a prospective recipient of service data could fill out,
thereby either satisfying the manufacturer or damning himself
in his eyes? It may be felt that permitting an independent
service organization to fix a receiver works an unnecessary
hardship upon the service department of the authorized dealer
in the locality, but it is our idea that if this scrvice department
does its job better than the independent there will be no need
to worry, especially if both servicemen have had to pass the
same technical cxamination.

REGARDING ADVERTISING CLAIMS

Parks and Hull, Baltimore distributors for Atwater
Kent, put an Atwater Kent Model 55 screen-grid receiver on
life test. They tuned it to a local station at full volume,
the voice coil of the loud speaker was removed from the field,
and the set was left to its silent task. Day and night the set
was connected to the a.c. mains, part of the time a.f. signals
were coursing their way through the loud speaker and asso-
ciated circuits.

At the end of 816 hours the set was turned off and the tubes
were retested. It was found that the tubes were but little
different from what the test indicated at the start of the ex-
periment. Some had increased slightly in emission, others had
decrcased slightly. This test of 816 hours is equal to about
275 days of service, in the average listener’s home.

qualified servicemen.

which.
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Out in South Dakota something went wrong in a power
house supplying an Indian school. In this school there was an
Atwater Kent Model 60 recciver. Instead of delivering 110
volts to the set the power wires supplied 220 volts. Electric
lights in the building began to pop and burn out. When the
electrician arrived, a half hour after the ruckus began, he
found the set playing with considerable volume, tube shields
very warm, and everything going along at a merry clip.

After the power wires had been fixed up, the A.K. came back
to normal without any bad effects and at this writing the
receiver is operating as well as when it was new.

On August 3rd L. T. Breck, vice
president in charge of merchandising,
Kolster Radio Corporation, picked
a Kolster, which is a medium-priced
set, and a Brandes, which is a low-
priced set, out of the production
lines and put them on life test. Day
and night they operated at full volt-
age and volume. At the end of 2000
hours they were still going strong.
No tubes had been changed; no ser-
vice had been required.

We believe that life tests which give actual hours of test,
some reference to the conditions of the test, or any definite
quantitative data make much better advertising or news copy
than the vague generalities which are in common use.

Compare these three stories with the following statement
which is quoted from a recent advertisement for a radio pro-
duct, ““Comparative tests show that our product stands up
longer in life test than any similar product on the market.”

HOW INDUSTRY FEELS ABOUT RADIO

There are many hundreds of listeners to radio pro-
grams in Hartford, Connecticut, just as there are in other
manufacturing cities. Not a few of these listeners have been
bothered by nightly man-made static emanating from an air-
plane factory. One of them had the temerity to write the fac-
tory manager protesting about the racket that spoiled recep-
tion. We did not see this letter but the factory manager’s reply
seems to be characteristic of many industrial plants:

“There is little or nothing we can do to help out this condi-
tion, and suggest that you refer the matter to the manufac-
turer of your radio set, as it can not be expected that the
manufacturing industry is going to spend millions of dollars
to radio shield their properties.”

This letter indicates no desire to alleviate an annoying
situation; it shows that no attempt had been made to find out
what made the noise and how it could be eliminated. It proves
that the factory manager did not know that a few dollars in-
vested in an interference eliminator would inhibit all but the
most virulent type of racket.

The name of this plant manager will be furnished any inter-
ference eliminator manufacturer who wants to take his life
in his hands for the benefit of the radio industry.
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A FEW INTERESTING RADIO PICTURES OF THE MONTH

The * Temple of the Air’ cabin monoplane on the
righl has made a cross-couniry sales-promotion lour.
Those with the plane are (left lo right): Lieul. Frank
Hoffman, pilot; Clyf Bellinger, sales-promotion di-
reclor; Gabriel J. Tolan, publicily dweclor; and
Chas. Muntzer, Temple dealer .

Upper right in circle: During the trial lrig of the
recently completed U. S. Cruiser Salt Lake City
radwo and phonograph music was available lo officers
and men through the medium of a Victor Radio with
Electrola installed in the ship's wardroom.

R

-

In the toll house (below) on the James River Bridge,
Va., an Atwater-Kent receiver has been inslalled for
the entertainment of the toll keepers. Il operales per-
Sfectly dwilh four large high-lension transformers all
around .
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This youthful veleran (above) has tested
160.000 recewing sels since she slarled
working for the Crosley Radio Corpora-
tion, tn Cincinnali, Q., eight years ago.

The view on the left shows one of the large vacuum
{ube assembly rooms in one of the factories of the
Sylvania Producls Company, Emporium, Penn.

Lower teft in circle: After their perilous flight from
Moscow lo Oakland Cal., the Soviet Fliers heard felici-
tations for themselves pouring from a Grebe recetver
especially installed for them by Ralph Weinstock, radio
dstributor tn San Francisco.
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ANY oF THE lovcliest homcs in America are

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

The Radiola 21 is a battery-opcrated screen-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 connccted to a Radiola 100B loud
speaker mechanism, which is mounted in the large
baffle formed by the front of the console 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 tubc and 135 volts of B battery
the total plate currcnt drain, with volume control at
maxinum, is 35 milliainperes. The minimum drain
is 25 milliamperes. With a 112a-type tube, and 180
volts of B battery, howcver, the current drain de-
creases to a maximuin of slightly less than 30 milli-
amperes and the minimum of slightly less than 20
milliamperes. When using 1124 power tube the vol-
ume is not appreciably less than with a 1714 tubc.

~”~

RAOIOTRON SOCKETS STAGE SHIELOS STATION SELECTOR
FOR. A F. STAGES olAL
0 g

VOLUME CONTROL LOCAL-DISTANT SWITCH OPERATING SWITCH

;

A MODERN RADIO

for the

" COUNTRY HOME
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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 suminarized 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 scrcen-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.

(c) A local-distant switch provides best reception
on both loud and weak signals. With the switch in the

- local position an 0.00023-mfd. condenscr is connected

: r c < from the antenna connection to ground. This con-
Electrical and Phy sical Sp eClﬁcatlon i denser, or the antenna to ground capacity when the
\\ switch is at **distant,” causes the circuit to resonate

Tvpe of Reeeiver—Screen-grid, tuned r.f., battery operated.

Recommended Anlenna Length—25-60 feet. " ™rin the broadcast band at about 700 ke., thereby

Type of Filament Power—Storage battery or A power unit increasing the sensitivity of the low-frequency end.

Type of Plate and Grid 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 shiclding, eliminates the necessity of neu-
tralizing or other method of stabilizing.

(e) The volume control varies the voltage on the
screen grids of the two r.f. tubes. This provides a
smooth means of control which, together with the

Number and Tvypes of Tubes—Two UX-222, two UX-1124,
and one Ux-1124, or ux-171a—Total 5.

Number of R.F. Stages—Two.

Type of Decleetor—Grid condenser and leak.
Number of A.F. Stages—Two

Type of Loud Speaker (R22 only)—Magnetic.

R21 R22 local-distant switch, provides a positive cut-off even
Height 10.5 inches -40.5 inches }f ™ on loud local stations.
Depth 100 22.0 : (f) In addition to disconnecting the filament bat-
Width 205 7 215 \V\ tery the operating switch disconnects the B voltage
Weight, alone 27 lbs. 41 1bs, from the volume control. This prevents unnecessary
Weight, packed « 40 Ibs. 105 1bs. B battery conswmnption when the set is not in use.
Price (less tubes) $69.50 $135.00 ‘ (g) A fixed regenerative detector gives added sensi-

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

INTERSTAGE RADIOTRON SOCKETS FOR
COUPLING UNIT 1S5 & 2%° R.F AND DETECTOR

157 ac R F

& 3 2R F e 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 inodern radio receivers, fully equivped
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 o
o
= \d
seem to be an exces T ron O s

sively large unit, the LsTenER
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
year 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 audicnce of young working boys
who were compelled by law to spend a part of their time in
school, practically all of them members of families having a
net income of less than $1000 a year. Over half of these were
faithful earphone listeners, 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 markct, by marketing goods within their
rcach. 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 requircs more than suitable sets at low first cost and up-
keep expensc to make inroads into the inass 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 scrvices to appeal to all classes of per-
sons because programs are satisfactory to thc existing audi-
ence. We have never ascertained the program desires of the
greal 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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Let’s Market a $35 Radio Receiver
Have Radio Broadcasters Made a Profit?
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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 ranufacturer 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 Threatened 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.

Political 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
waPI, Birmingham,
Ala.,, be permitted to opcrate experimentally on chan-
nels now occupied exclusively by Koa, kKnx, xJR, and wBz.
Considering that wari delivers a fairly strong signal in Spring-
field, Mass., it is obvious that heterodyne interfcrence would
result. Very probably the same is true with respect to the
service areas of KoA, KJR, and KNX, although we do not know
the facts from actual experience in the latter cases.

During the radio chaos, which the Cominission was ap-
pointed to cure, the reception of wsz in Springfield was
seriously interfered with by kTnNT, Muscatine, Iowa, which is
about the same distance fromn 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 wEAF, kma's interference with won.
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 Cominissioners the simple rudi-
ments of allocation? The fact that the Comumnission voted down

0-1
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71| OF RADIO

Less Separation For Our Stations?
50,000-Watt Transmitters Should Be Restricted

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.

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

Station
Dustribution

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 clcared
channel, the commission should restrict the total number
of 50,000-watt stations 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 hearings immediately after its organ-
ization by a representative 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, General 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 Data

A RADIO DEALER’S TUBE-TESTER

By JAMES W. BLACKWOOD

N ESSENTIAL PART of the dealer’s
A 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 serviceman
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 elemcnts
shorted?

(3) Is the tube satisfactory in
other respects?

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

them consecutively

terminals and placin
the lighting of the

in the socket to chec
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, howcver, 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

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
sccond, 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 of
lamps to indicate when a short eircuit
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, Kj, 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 prcssed
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 onc lichts brighter than
the other, a short or an open
filament is indieated. 1t is
suggested that the owner of
the tester have available a
convenicnt method of check-
ing this cireuit periodically.
This can easily be done by
providing old hascs with short
cireuited grid-plate, grid-
filminent, plate-filainent, cte.,

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

Table 1

Ri, Rz—Two Carter resistors, type H, 20-ohm

Rs—One 80-ohm resistor (Two Carter type H
were connected in series)

R+—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

Kld—()ne key or switch, S.P.S.T. (Push button will

o

K2—One General Electric toggle switch, single-
pole (Catalogue No. 269943)

S1—One tube socket, X type

S2—One tube socket, five-prong (Y type)

One adaptor, ¢-199 (Ux-199) tube to x-type socket

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

Two clips for connecting to control grid

Two fuses, five-ampere

Box, panel or circuit bourd.

Mz L2 M,
0-150V. 25 WATT 0-15 MA
D-C:

AC : LAMP"'.;

X=CONTROL GRID
CLIP AND LEAD

The arrangement of tube sockets, meters, voltage control,
ete., of the tube-tester is indicatled in this panel layout.
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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 cither key is pressed,

any lamp or lamps light the trouble

may be found from the following

% table:
€3 )
Lamps Uit Tvpe of short
A only  Grid-cathode (control grid)
A Y - - “  (control or screen
K] grid)
= C « Platecathode
A and B Screen grid—control grid
A and C Control grid—plate
B and C Grid-plate (control or screen
grid)
E only Heater—cathode
A and E Heater or filament—control grid
B and E Heater or filament—grid (con-
trol or screen grid)
C and E Heater or filament—plate

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, Rapio BroAbcasr.

The filament (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 half 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 metcr,
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, L,,
used as a protective resistor
is included in the cireuit 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,
Lito light and the meter M,
to vibrate slightly about the
zero adjustment, the needle
following the 60-cycle currcnt
passing through the meter.

s CX-220 CX-112A CX-350 s
KEY OR PUSH Ko CX-L171A However, it is recommended
BUTTON ™™ L PRIMARY CX-301A that in every case tubes be
Ky RESISTANCE CX-340 testcd for short circuits before
Ry 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,
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3.3, 5, and 7.5 volts to supply the various
filament voltages to the different types of
tubes. The American Transformer Com-
pany (Amertran) has manufactured such
a transformer on special order and other
transformer manufacturers are also equip-
ped to do the same thing.

In operation the variable resistance, Ry,
in the 110-volt lead is varied until the a.c.
voltmeter, M., across the transformer
primary reads 100 volts with the tube
inserted in the socket. This insures correct
filament and plate voltage on the tube
being tested at various a.c. line voltages.
The shunting lamp, L., across the trans-
former primary is to reduce the size of the
series resistor required for some of the
low-filament-consumption tubes and also
serves as a pilot lamp to indicate that the
set is turned on.

An alternative method of filament light-
ing is shown in Fig. 4. All filaments are
connected in parallel across the secondary
of a transformer having a 110-volt prim-
ary and a 7.5-volt, 3-ampere secondary.
In this case thc primary voltmeter and
resistance control change only the plate
voltage to the tube, the filament voltage
control being obtained from two series
filament rheostats, Ry and R, and read
on a two-scale voltmeter, M;. It is very
important to adjust the rheostats R4 and
R; to maximum resistance before inserting
any tubes. Two rheostats are provided,
one for low- and the other for high-current
tubes. Because of the voltmeter current the
50-ohm rheostat, Ry, provides all regula-
tion necessary even for 60-mA. tubes.

Operation of Tester

The operation of this tester will then
be as follows: In the case of atapped
transformer, the tube is inserted in the
proper socket and the resistance R; is
adjusted so that voltmeter, M., reads 100
volts. The plate current reading as shown
on M, is then noted both before and after
closing the key, Ki. With the untapped
transformer (alternative method), rheo-
stats Ry and R; are first set al maximum
resistance value. The tube is then inserted
in the proper socket and Ry and R; are
adjusted to give the correct filament
voltage as shown on meter M;. Resistance
R: is then changed to make meter M,
read 100 volts and from then on procedure
1s just as in the first case.

t will be found that the tube readings
are dependent of the way in which A and
A,, the plate voltage supply connections,
are made to the a.c. supply and filament
transformers.

These leads should be reversed until the
highest readings are obtained, in order to
obtain results comparable to the following
table. The difference is especially notice-
able in the case of tubes with a 7.5-volt
filament.

In testing the tubes with higher readings
on the meter M, it will be found that as the
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s,
CX-112 CX%371 CX-112A CX-340
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10-watt lamp becomes slightly heated,
the meter reading will decrease slightly.
This is entirely caused by the lamp and
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should not be construed to mean any de-
fect or abnormality in the tube being
tested. A table of approximate changes
in Cunningham tubes is given here, this
table being by no means a criterion but
merely to suggest the results to be ob-
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tained. Variations in the values of biasing
resistor, transformers, meter calibration,
etc., will cause some changes in the result.

Tube Average Plate Current Values for
u

Ky Open K1 Closed
c-11 1~1.5 2-2.5
cx-12 1-1.5 225
cx-326 1.5 4
cx-345 3 11
c-324 1 2.6
c-327 1.5-2 3-5.5
cx-299 1.5 3
cx-220 2.5-3 5.5-6
cx-322 2 4-6
cx-112 2 6.5-7.0
cx-301A 1.7 4.5-5.0
cx-340 o7 1.7
cx-371 3.54 12-13
cx-371A 3.5-4 12-13
cx-300a 1.5 3.5
cx-310 4 6
cx-350 3 10.5
cx-112a } 4 6.5-7.0

For constructing the test set a sug-
gested layout is drawn in perspective,
For quick work and convenience 1t is es-
sential to have one socket for each of the
groups of tubes indicated on the diagram.
It is seen that for the screen-grid tubes the
screen grid is connected to the plate mak-
ing it a three-element tube for purposes of
this test. For this reason it is necessary to
use a separate socket for screen-grid tubes
since on them the control-grid connection
is on top and the screen grid is connected
to the usual grid terminal of the socket.

The equipment listed in Table II was
used in the experimental model but
any cquivalent apparatus will give satis-
factory results.

Table 11

Ti—one special filament transformer, 20-watt
capacity and having a 7.5-volt secondary with
taps at 1.1, 1.5, 2.5, 3.3, and 5.0 volts. Primary
wound, for a 100-volts 60-cycle supply and secon-
dary delivering above voltages at rated primary
voltage. (American Transformer Company.)

Ri—One variable resistor, 50-ohm, 500-mA.
(General Radio 50-ohm rheostat type 214)

Le—OQne lamp, 25-watt, 110-volt

Li—One lamp, 10-watt, 110-volt

Mz—One Weston 476 a.c. voltmeter, 0-150 scale.

Mi1—One Weston model 301 milliammeter (d.c.)
0-15-mA.

Six—Sockets, CX type

Three—Sockets, five-prong

Kld—One S.P.S.T. switch or key (push button will

o

R2—One Electrad resistance, type B, 2250—ohm

Rs—One Electrad resistance, type B, 400-ohm

Two—Clips for connection to scrcen-grid tubes

K2—One General Electric single-pole tumbler
switch (Catalogue No. 269943)

For the alternative method of filament supply,
the following changes would be made in the ap-
paratus requirements:

Tz—One Thordarson type T2230 filament trans-
former having a 7.5-volt, 3-ampere secondary
and a 110-volt primary

M:—One Weston model 528 a.c. voltmeter with
two scales of 4- and 8-volt. ranges

Ris—One General Radio typc 214 rheostat, 7-ohm,
2-ampere

Ri—One General Radio type 214 rhcostat, 50-ohm,
4-ampere

The rectifier test consists in operation of
(Concluded on page 171)
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Pertinent Remarks by a Practicing Service Engineer

HOW WE LOOK AT SERVICE PROBLEMS

OST SERVICE articles which we have
read in worth-while radio pub-
lications have been written either

by a radio engineer or by an executive of a
high-grade independent service organiza-
tion. Although this article has been written
by an engineer, the author has been
actively engaged in radio installation and
service work for one of the largest radio
retail chains in the East. Therefore, an
attempt will be made to consider service
problems from a slightly different angle.
On the other hand, it is not intended to lay
down an iron-bound set of rules for dealers
to follow, but rather to give them ideas
which they may adapt to their own needs
in their own localities.

Regarding Installation

First, the matter of installing sets will
be considered. In this connection we have
found that the most economical method of
delivering receivers is to send out a light
truck with as many sets as may be handled
at one time, using two men on the truck.
As it takes a good man to make more than
four installations in an eight-hour day,
the maximum load for the truck for a full
day’s work would be eight receivers.
Throughout the day the men split up so
that only one man works on the actual
installation of any one set.

Some dealers fit up a special truck for
installation work and equip it with all
sorts of special apparatus for facilitating
the work. However, we have found that
this is not necessary. We carry a small kit
which contains a few tools and the neces-
sary accessories, such as antenna wire, in-
sulators, ground clamnps, etc. We also have
a few odds and ends of lumber and some
short lengths of bamboo, as these often
simplify the work when erecting an an-
tenna on the roof of an apartment house.

When working in an apartment house
district a ladder is not always a necessary
piece of equipment as a step-ladder, which
may be borrowed almost anywhere at
any time, will usually give access to the
roof. Of course, one-, two-, and three-
family houses present problems of their
own but even here we have found that a
convenient ladder appears with pleasing
regularity. In the case of two- and three-
family homes tall clothes poles are common.
These make an excellent antenna mast and
are usually fitted with spikes strong
enought to perinit the average ablebodied
man to reach the top.

1 convenient ladder
with pleasing regularity.”

appears
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By MILTON B. HAGER

Above everything else our servicemen
who work on installations are cautioned
nol lo drive nails in a roof. Failure to follow
this rule would cause considerable damage
to customers’ houses and would give the
dealer a poor reputation. Our servicemen
are also told not to solder joints in the
antenna, lead-in, or ground wire. It is both
difficult and inconvenient to make a good
soldered joint out of doors and we have
found that well-taped, clean, mechanical
joints are just as satisfactory. For the

““Some people like company.”

ground connection we usually usec a radia-
tor, but we make sure that all paint or rust
has been removed from the pipe before
applying the ground clamp.

The customer must be pleased and this
means that the serviceman must watch
his P’s and Q’s while working inside the
house. He should keep his hands clean. He
should treat the customer with courtesy
and respect at all times. If it is found neces-
sary to move furniture, he should ask per-
mission, and then, when he is finished,
things should be put back in the order in
which they were found. Before leaving he
should also instruct the customer in operat-
ing the set and at the same time make sure
that everything is in good working condi-
tion. If it is a c.o.p. installation it is
also necessary for the serviceinan to watch
the collcction. In this case the best rule to
apply is, ““Be courteous but advise the
office at ouce in the event of any misunder-

standing.”
Routine Calls

Every dealer has a grcat iany service
calls which of necessity must be scattered
throughout the day to meet the con-
venience of the customers, noon and late
afternoon calls being the most numerous.
These calls can be made profitable only
when they are handled with care. It is
necessary to route your calls carefully to
save time and mileage. Don’t bunch your
calls but spread them out over the week.
One must be reasonably prompt, but re-
member that you can’t have six serviceinen
on Tuesday, none Wednesday, and two on
Thursday. It is also wise to concentrate
on service calls in wet weather when it is
unwise to attempt putting up antennas.
Your men should be instructed to make all
calls short but consistent with courtesy
and service. On an average it will be found
that calls do not take more than one half
hour cach and if care is taken in centraliz-
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ing the work of each serviceman to a
particular portion of the city very little
time will be lost between calls.

From the viewpoint of efficiency it is
highly important that the outside service-
men be properly equipped. Every man
should be provided with a reliable set-
analyser, and the dealer should make sure
that he knows how to use it. We use one
of the most inexpensive set-testers on the
market but have found that it answers
perfectly in ninely per cent. of the cases.
Twenty-five dollars should cover the cost of
the individual equipment that a service-
man uses when he is out of the shop. Be-
sides the set-analyser and small tools each
serviceman should carry a pocket volt-
meter, a battery tester, and a complete
set of tested tubes.

Another principle which we have found
important 1n servicing receivers is not to
attemnpt making any extensive repair in
the customer’s home. If a test indicates
that the work could be performied best in
the shop the serviceman should take the
chassis, power pack, loud speaker, or the
whole works, if necessary, to the shop for
repair. Incideuntally, what the customer
doesn’t see can’t cause comment.

Servicemen should also be trained in the
way they should talk to customers regard-
ing their receivers. The custoier should be
told that most standard sets are good value
at the time of sale and that he (the service-
man) intends to repair the set so that it is
capable of giving as good service as when
it was new. Most people appreciate good
service, and good service begets confidence.

Free Service on New Sales

In addition to his regular service bus-
iness the dealer must give equal considera-
tion to another form of service which may
seem less profitable but which is just as
important—the free service on new sales.
We back the manufacturer’s guarantee
and In many cases service both set and
tubes for a period of six months without
additional charge. We find that the tube
service in particular is a big factor in
making your set sales stick. All these free
service calls, of course, should receive
Jjust as prompt attention as the paid calis.

Scrvicernen must be selected with care.
Rapio Broabcast published an article
(April, 1929, issue page 105) giving a good
stiff examination. Get a copy of this article
and then find out how your men measure

(Concluded on page 188)

“Before learving he should instruct
the customer in operating the set.”
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TBE TRANSFER of electric power from one
place to another, or from some source to a
load is eontinually taking place and the phe-
nomenon no longer excites any public interest.
On the other hand, this transfer of power is
tbe engineer’s job; he spends his days and nights
trying to get either more power from a given
source, or the same amount of power at greater
efficiency.

In a radio set power is taken from a tube
and put into a loud speaker; in an oscillator the
power is taken from the tube and put into an
antenna.

What are the factors the engineer deals with?
ITow can lie adjust matters so that he improves
tbe power output, or the efficiency?

Consider the circuit in Fig. 1. Offhand it
looks like a very simple series circuit consisting
of a generator, E, and two resistors, r and R.
That is exactly what it 18, but at the same time
it is the fundamental powcr circuit and may
represent not only a battery without resistance
feeding eurrent into two resistors, or a dynamo
with an internal resistance, r, feeding power
into R, or a vacuum tube with a plate resistance,
r, feeding power into a load resistance R. When
the switch is closed on this circuit, eurrent
flows from the source, E, into the two resistors.
A eertain amount of power is required to force
this current through the resistors; this power is
numerically equal to I’r for the power in the
{esgwr r, and IR for the power used up in the
oa

Now if we could make a generator or a tube
without internal resistance, all the power eom-
ing from it would be usefully employed in the
load, R, but actually this is impossible. Some of
the voltage, E, is used up in the internal resist-
ance of the source, whether it he a battery, a
generator, or a tube, and the remainder is used
in the load.

The first ‘thing to do is to ealculate by Ohm'’s
law the eurrent in the circuit, E/(r 4+ R); then
calculate the power used up in the two resistors,
I’r and I’R; then, in order to find out how
efficient the system is, calculate the ratio be-
tween the power usefully employed (that in R)
to the total power available. Thus, if all the
power were used in R (no internal resistance),
the system would be 100 per cent. efficient.
Such is never the case. Finally we should calcu-
late the voltage across the load and across the
internal resistance (Ir and IR).

In the Data Table we have assumed a potential
of 100 volts and a generator resistance, r, of
10. Using these values we filled in some of the
values as the resistance of the load, R, varies
from 1 to 50 ohms, i.e., from one-tentb to five
times that of the load. The other values should
be calculated and filled in and the data plotted
against either load resistance or against the
ratio between the load resistance and the
internal resistance (R /r).

Analysis of Dala

Such ealculation and plotting of data is the
first half of many experiments; the remainder
must be devoted to an analysis of what
has happened. Oue of the first things to
note is that the power taken from the
generator decreases as the load resist-
ance increases, but that more and more

wer 18 used in the load, and less and
ess is wasted in heating the generator.
Note that when the load resistance, R,
is equal to the internal resistance, r, the
greatest amount of power is takeu by the
load and that no further adjustment of
the latter results in greater power being
used in the load. At this point half the 8

total power taken from the source is used 10
in the load and half in the source; tbe 15
efficiency is 50 per cent. 20
As the load resistance is increased be- 30
yond this point the power in both load 40
and generator decreases—but the effi- 50
ciency increases. In other words, the
power usefully employed in the load rises

from a low value to a maximum and

then decreases; power wasted in tbe
generator steadily decreases; of the total
amount of power taken from the generator,
more and more is usefully employed as the
load resistance is increased, which means simply,
that the efficiency of the system as a whole
increases as tbe external or load resistance
increases.

Now an engineer usually has one of two things
in bis mind when he designs power transfer
apparatus. Either he wants tbe maximum possi-
ble power to be taken from a source and trans-
ferred to a load; or he wants the transfer of what
power he gets to take place at the highest
possible efficiency. Often he compromises be-
tween power output and eﬁicnency If he has
control over the load resistance he can get
maximum power into it by making it equal to

Ee

PL =
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the generator resistance; he can get maxlmum
efficiency by making it lugh in comparison to
the load resistance.

Adjusting the Load

Suppose, however, that the cngineer has no
control over the load resistance. Suppose, for
exam%le it is a 600-ohm telephone line which
must be fed with audio-frequency power from a
6000-ohm vacuum tube. Clearly a loss in
power will take place eoinpared to the transfer
possible if the tube were 600 ohms or the line
were 6000. What can be done?

A transformer can he interposed between
the tube and the line which will enahle max-
imum power to be transferred provided it has
the proper turns ratio. In this case the ratio of
secondary (load side) to primary (tube side)
would be y76000 /600 or about 3.16. Then,
so far as the load is concerned, thc tube resist-
ance is stepped down so that it could be re-

Fig. 1

placed by a 600-ohm tube and the transformer
thrown away, and, so far as the tube is con-
cerned, the line resistance is stepped up to 6000
ohms. The only loss in powcr in such a case is
the loss in the transformer itself, which is small
if the latter is properly designed.

Matching Impedances

The business of making the resistance of
the load equal the resistance of the generator
is called “matching impedances” and many
thousands of transformers have been designed
for this purpose. In the case above, the load
and generator impedances were pure resistances.
If the generator or load contain some reactance,
due to capacity or inductance, the problem is
more complex. Suppose the generator, for in-
stance, had an inductive reactance of 10 ohms.
To get maximum power into the load, it would
be necessary to match the resistances, and to
have the load have a capacity reactance of 10
ohms, to balance out the inductive reactance
in the generator.

Generally speaking, when the power is small
—a few watts, perhaps—engineers match im-

Dala Table
100 volts; r = 10 ohms; Eff = G-
volts; r = 10 ohms; = PLFP;
R+4r I PL Pg PL+PgRg EL
11 9.1 84 830 91 9.0
12 8.31 140 700 840 83 16.7
14 7.15 20%¢ 510 714 71 28.6
16
18
20 5.0 250 250 500 50 50
25
30
40
50
60 1.66 138 28 165 17 83
PL
I'R; Pg = I’r; Efficiency = Eff. = PL+Pg

pedances if possible. Maximum power transfer
is of greater importance than great efficiency.
When the power is high, however, as a generator
supplying?:ghtmg and beatmg power to a city,
the efficiency must be high or the generator
will burn up. At 50 per cent. efficiency (muaxi-
mum power output), as mucb power must be
dissipated in the generator as is used in tbe
load. Wben the power is small, efficiency does
not matter so much.

Voltage vs. Load Resislance

The higher the load resistance the greater
the proportion of the total voltage available
that appears across the load, and tbe less
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across the generator. When tbe load and the
generator resistances are equal, thcre is as
much voltages on the load as on the gcnerator.
The sum of the voltages across these two re-
sistors must equal the total available voltage.

Power Oulpul from Tubes

The greatcst power is taken from a tube and
used in a load, when the resistance of one is
exactly equal to that of the other. The greatest
undistoried power, however, is transferred from
a tube to a loud speaker when the latter has
twice the resistance (radiation) of the tube.
After you havc plotted the data in the table.
note how little power is fost by making the loud
speaker have twice the resistancc of the tube
compared to the powcr obtainable when the
resistances are equal. Note how little power is
lost if the load has even five times as much re-
sistancc. From this you can gather that many
of the articles and statewents in popular radio
journals about the importance of properly

matching impedances are exaggerated. As a
matter of fact doubling, or halving, the power
from a tube into a loud speaker is just about
audible to the average ear.

In an amplifier which is designed to increase
the voltage and not thc power, the impedauces
are nol matched. In order to get the greatest
voltage out of a low-impedance device, it is
necessary to work it into a very high resistance
so that of all the voltage available, the greatest
part will appcar across the load resistance.
Thus in an a.f. amplifier the plate eircuit works
into a very high impedance, sometimes a
straight resistance, as in a resistance-coupled
amplifier, or the primnary of a transformer if a
step-up In voltage between tubes is desired.
This primary impedance is usually several
times greater than that of the tube out of which
it works. This impedance must be high at the
lowest frequency to which the ampliher is re-
quired to transmit without undue loss. Theu
at all other frequencies, the impedance will be
still higher.

If the load has twice the resistance of the
tube, three-fourths of the total voltage available
will be used up across the coupling device, and
hence will be applied to the next tube. If a
transformer has an inductance such that at 100
cycles its reactance in ohms is three times the
resistance of the tube, nearly 90 per cent. of
the voltage at that frequency will be impressed
across the transformer because of the fact that
the voltage across the transformer and that
across the tube are out of phase by 90° At
any otber frequency the difference of transmis-
sion can be no greater than 10 per cent. (because
the maximum transfer is only 100 per cent.),
and thus a good characteristic is possible.

Problems

1. A tube (171) has a voltage of 26 (r.m.s.)
applied to its grid. This voltage is multiplied by
the “mu’ of the tube, 3, and appears in the
plate circuit as 3 X 26. The resistance of the
tube is 2000 ohms. Into what resistance
should the tube work to transfer the
maximum amount of power to the load?
What will be the power then? What
will be the voltage across the load? A-
cross the tube?

2. The maximum *undistorted power™
is transferred fromu tube to load when
tbe latter has twice the resistauce of the
tube. What then are the power, the volt-
ages across tube and load, assuming same
data as iu Problem 17

3. An amateur transmitter oscillator
can put 100 watts into an antenna
througb an appropriate coupling trans-

former. If the antenna current is one
ampere, what is the resistance of the
antenna?

4. An electrodynamic loud speaker
has a very low resistance (15 ohms).
Suppose it is connccted to a power tube
capable of an output of one watt and
that by means of a step-down trans-
former 90 per cent. of this power goes into

the loud speaker. What is the current in the
loud speaker winding?

5. A loud speaker is properly matched to a
2000-ohm tube so that maxitnum power is
transferred. Now a 10,000-ohm tube is put in
the socket. What proportion of this tube’s power
is being transferred to the load? A good way
to solve this problem is to assume some voltage,
calculate the power in the loud speaker and the
total power taken at tbis voltage. The pro-
portion of the power usefully employed is the
power in the loud speaker divi(le(lpby the total
power.

6. What transformer ratio must be used to
connect the 10,000-ohin tube to the loud speaker
for maximum power transfer?

Answers to problems given on this sheet will be found on page 179.
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ELECTRONS AND TUBE TESTING
VFRYONE KNows that the electron is - 1000 passages sound as though they fell over them-
what makes the wheels in a radio vacuum i selves in trying to get through the system. They
tuhe, and hence in a radio receiver, go around. L s00 3 TR@%SLFTOARG"';ER have a top-heavy effect. The trouble is that the
But servicemen, engineers, and others who know > source of electrons has been partly exhausted.
a lot technically about radio, are only on hazy / The effect is shown in Fig. 2 where eg is the
terms with the electron itself. even though — 0 input grid voltage and ip is the output a.c.
they know it by name and talk about it as if plate current. Whenever this output current
they were the hest of acquaiutances. . 300 TUBE does not follow exaetly the grid voltage, dis-
What is the electron? How big is it? Iow CURRENT tortion enters the system. A magnified picture
many are there® How fast do they travel? < of this distortion is shown in Fig. 3.
\\’hsn a tul)eagcts older, do the electrons get - 200 3 P}
tired, or what? o
The electron and its positively charged com- = 100 Screen-Grid Tube
panion, the proton, are the fundamental build- GOOD BAD .
ing blocks of the universe. For many years it = Many of the electrons which leave the fila-
was thought by scientists that all matter was meut never arrive at the plate. They either
composed of atoms which were morc or less all return to the filament or congregate out in the
alike. Then it was discovered that the atoms - 200 4 inter-electrode space. These eleetrons are nega-
were not all alikc, but that there were about 90 s tive and the little invisible cloud (called a
different kinds of them corresponding to the L iso space charge™) they form is negative. There-
90-0dd elements like gold, hydrogen, mercury 125 MA. fore, they repel any electrons which come near
—to mention three elements existing commonly 1 them, and because they are between filament
in the three states of matter, solid, gaseous, and - 100 and plate they limit the plate current.
liquid. e — Now a second grid with a positive charge
Finally it was learned that these 90-odd atoms - 50 placed in the midst of this cloud will attract
ware all made up of different numhers and ar- these stray and unhelpful electrons and thereby
rangements of electrons and protons. The pro- —_ get them out of the way. Such is the second
tous are all in the very heart of the atom; some grid in the screen-grid tube. It is positive and
of the electrons are there too, probably, and the Fig. 1 attracts some electrons; there is some screen-
4 grid current. If tbe plate voltage is high com-

rest are at some distance from the protons hut
held to them by the attraction existing between
thesc two opposilely charged particles.

Ilow large is the electron? Well, everyone
has seen oil films on the street. It is possilile to
get an oil tilin about one half a ten thousand th of
an incb thick. Atoms must be at least tlis small

NORMAL PLATE CURRENT
PLATE CURRENT DUE TO DEPLETED
EMISSION

1‘ Ip SHADED AREA=-
P 7 PEAKS OF WAVES
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// 1 ’

i i
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Fig. 2

and electrons must, of course, be much smaller
yet. No microscope can sec them; we are aware
of the electron only when it migrates in com-
pany with many billions of its fellows.

If the atoms to which the elcctrons are at-
tached, are agitated enough, by great heat for
example, some of the electrons can escape much
as the earth and the other planets escaped fromn
the sun at some very remote time. Because
these electrons are negatively charged they are
attracted toward any positive body and the
more positive the body is, or the nearer the
clectrons are to it, the faster the clectrons go.

If an electron gets up a speed of about 600
miles per second it can escape from a metallic
filmnent. 1f 10% electrons er second urrive
at the plate in a vacunm tn a plate current
meler would read one milllampere. Now this
numnber of electrons (it is actually ten thousand
million million) may not seem like a very great
numbher, hut take out your watch, and for one
ninule count just as fast as you can. You may
be able to count up to 300 in one minute. Then,
if you like to juggle figures, calculate how long
il would take all the people of the United States
(110 million) to eount out this number of elec-
trons.

The millinmmeter, then, is a machiue for
counling electrons in hugo blocks. lnstead of
saying there are so many hillion electrons per
second flowing out of the plate battery and going
through the tubc- we bunch them (in motion)
into very large groups called an ampere, or a
millinmpere (one thonsandth of an ampere).

The electrons in modern tubes come from
pasle or active wmaterial put on or in a wire which
is heated by passing current throngh it. The
idea is to get some malerial which will give olt ils
clectrons casily, so that not a grent amount of
power must be wasted in heating the tilament.
The 201a-type tubes and some olhers use
thorium as the actlive element. Thorium is a
rclative of radium and gives up its clectrons
easily. 1t makes a very cllicient filurment. Some

tubes like the 280 and others which burn with
a dull red glow are coated with oxides of rare
earths of barium, cwsium. etc. They require
but little hcat hefore the electrons go shooting
off into space and looking for something positive
to hang outo, so to speak.

The better the filument the more electrous;
the more positive the plate the more electrons
arrive per second, each carrying its negative
churge or burden or electricity. When a tube
wets old, its supply of electrons becomnes ex-
hausted. i.e., all the active material is used up.

Consider a single-wave rectifier tube which
carries current when the plate is positive with
respect to tbe filament. In some filter circuits
the current taken from the tube at some in-
stants may be as high as three times the steady
current required by the radio receiver. If there
are not enough electrons per second available
to take carc of this high drain, the curve of tube
current ontput against transformer secondary
voltage will flatten out and the output current
curve will not look like the input voltage curve.
Furthermore if you measured the resistance of
the tube you will find that it has increased.

In Fig. 1 are the curves from a good and a
poor rectifier tube. Now a flat curve like thatin
(b) is difticult to filter; therefore when the rec-
titier tube gets old. it not only refuses to supply
the required voltage and current to the set be-
canse its resistance is high, but it also becomes
difiicult to filter and the loud speaker huins.

Now consider a power tube, a 245 for example.
The stcady plate current, with no a.f. signal is
about 50 milliainperes. Now if an a.f. signal
comes along Lhat has a peak voltage value
equal to the C bias on the tube, the current
at that instant may be twice the steady value
or 100 milliamperes. Suppose, however, the
tube is old and thal, while it can supply 60 or
75 milliamperes, it cannot snpply 100. Such a
tube will function properly so long as the volume
is not turned up to the point where the tube
can no longer supply the peaks of plate current
when the grid voltage hecomes high. Then the
output will begin to break down, and the loud
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{REGION OF NEGATIVE
OR REVERSED PLATE CURRENT

Fig. 4

pared to the screen grid, the plate current will
he high. Since the sum total of electrons taken
from thc filament and going to screen grid and
plate is more or less constant, the greater the
plate current the fewcr the number of electrons
that stop at the screen grid.
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Fig. 3
Suppose, however, the screen grid and plate
have a ut the same voltage. Now the currents
will be approxiinately equal. An electron,

speeded along by this positive grid will go
through it and thump the plate. It may knock
an electron out of the plate, perhaps one that
has just arrived. This electron may go back to
the screen grid and if enough of them return
toward the filament the plate enrrent will actu-
ally go backward; it reverses. This reversed
current is said to be due to *“secondary emis-
sion.

In Fig. 4 is the plate voltage-plate current
curve of an a.c. screen-grid tube. Note that the
plate current flows even though the plate
voltage is zero. Why is this? It is hecause there is
a stream of elcctrons going to the screen grid
which is positive. Some of these go through “the
screen grid and form a plate eurrent. As the
plate voltage is increased, the plate current
increases up to a certain point and then begins
to decrease. \WWhen the two voltages are about
equal the current to the plate is actually nega-
tive, this means that more electrons arc leaving
the plate than arrive at it. At higher plate
voltages the secondary electrons are attraeted
back as fast as they leave the plate.

Penlode

If now still another grid is put into the tube
and made positive, it will attract these revers-
ing clectrons and prevent the plate current
going hackward. Now we have the heart of the
pentode. 1t is a_tube with three grids, the usual
signal grid which lS maintained negative, a
cutllo(le grid which is the grid which cleuus up
the spacc charge or cloud of laggard electrons,
and tinally is the third grid which has about the
sume potential as the plate. It cleans up the
electrons which are reversing their field.
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A New Factor in Radio Construction

THE KINEMATIC REMOTE CONTROL

NGINEERS WHo have been working
E on remote control for radio sets have
produced a wide variety of exceed-
ingly clever:devices. We, at the Sleeper
Research Corporation, found that it would
be difficult, perhaps impossible, to out-
engineer some of the systems already in
existence.

As a general policy, anyway, it is al-
ways well to forget others when you want
to do something original. That was why we
went back to pre-war times and set to work
on a thirteen-year-old system, originally
planned for airplane radio use, to make a
piece of present-day merchandise. 1

There, briefly, is the story of Kinematic
remote dial tuning. It isn’t designed as a
remarkable mechanism that does amazing
things. It is only intended to meet a sales
manager’s requiremnents as a piece of mer-
chandise. The only remarkable things
about it arc its simplicity, small size, and
low cost.

What the Kinematic Does

Fig. 1 shows a Kinematic control box.
There is a dial, the scale of which corre
sponds to the settings of the tuning con-
densers. This is rotated by the knob on
the left of the box. The right-hand knob
regulates the volume control which is
mounted in the set. The volume control is
the standard Yaxley device fitted with an
a.c. toggle switch which is thrown over,
when the volume is cut down to zero, to
turn off the current supply to the set.

We feel that the proper place for the
volume-control resistor is in the chassis—
not inside the control box—because it is
not good engineering practise to run long
leads belonging to the radio circuits, here
and there around the house. Moreover,
when such an arrangement is employed,
it limits the system to the use of only one
control box.

Certainly any really useful system must
be capable of controlling the set from two
or three points, or up to a dozen if they are
required.

How It Operates

InFigs. 2 and 3 are top and front views
of a standard Sterling screen-grid chassis
equipped with the Kinematic driving

By M. B. SLEEPER

Sleeper Research Corporation.

mechanisms. The mechanism at the left is
geared to the shaft of the four-gang con-
denser, while the one at the right moves
the arm on the variable volume-control
resistor. The contact arm, in turn, oper-
ates the toggleswitch controlling the power.

These devices are refcrred to as driving
mechanisins because, contrary to their

VOLUME
CONTROL

&
ON & OFF
SWITCH

TUNING CONTROL

Fig., 1—The Kinematic remote
dial tuning unit.

appearance, they arc not motors. They
simply serve to actuate the condensers in
perfect synchronisin with the rotation of
the dial on the control box, following not
only in speed but in degree of movement.

This point is made because, although the
driving mechanisms operate in both direc-
tions, they are not to be confused with the
systems which employ constant-speed,
reversible motors. Such motors are con-
trolled by two buttons, one to make the
motor turn left and the other to make it
turn right. Stations are tuned in by jug-
gling the buttons back and forth.

The disadvantage in this is due to the
inertia of the armature. That is, if you
want to make the condenser move only
one-half a division, and you barely touch
the button, the armature does not have
time to start up. If you hold the button
down long enough to start the armature,

having started, inertia will cause it to turn
the condenser too far. By eliminating
inertia from the Kinematic device, and
designing it to operate in synchronism with
the control box dial, at any speed, the
tuning condensers can bc adjusted to an
accuracy of greater than one-quarter of a
division on the dial. Still finer settings can
be obtained if it is considered necessary,
but one-third or one-fourth of a division
is sufficient for most sets.

Importance of Accuracy

The extreme accuracy of the Kinematic
gives just as perfect and as close tuning at
each box as can be obtained by hand at the
set itself.

One of thc great difficulties with pre-
selection devices is the problem of stop-
ping the condensers at a given setting, re-
peatcdly over a period of months, right on
the nose of each station. Any kind of con-
tacts are subject to wear, and stops are
moved slightly by repeated action, just
enough to make a difference of plus or
minus one-half the division or more. The
result is that the adjustments require
frequent re-sctting. As this is a service
which must be performed by a serviceman,
and, as it is due to failure of the mechanism
itself, the work must be done at the dealer’s
expense. As a result the cost of repeated
re-settings may wipe out the profit from
the installation.

Another thing, beyond the control of the
manufacturers—a change in the antenna,
the lead-in, or a ground connection—
may throw out all the settings. Nor is the
frcquency of the broadcasting stations ab-
solutely constant. The stations are only
limited by Radio Comnmission regulations
to an accuracy of one kilocycle, and, at
that, many stations vary beyond this lim-
it. Thus pre-selected settings, no matter
how perfect, do not assure perfect tuning.

All these troubles are eliminated with
synchronous dial tuning, but they are in-
herent with remote pre-selection. In this,
remote pre-selection differs from hand-
operated automatic tuning, for with the
hand type of control no harm is done if
the selectors do not bring in each station
on the peak, for when the selector button
is pressed the tuning knob is also within

- - -

TUNING MECHAN{ISM

ON & OFF
SWITCH

YOLUME CONTROL
MECHANISM

Fig.2—Top view of standard Sterling chassis equipped

with remote control mechanisms.
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Fig. 3—Front view of chassis shows small size of tun-

ing mechanisms.
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reach for making more accurate adjust-
ments.

Show a dealer a likely looking device,
and listen for his first question—‘‘How
much does it cost?” He wants to know if
it is a low-priced convenience for everyone
or an expensive luxury for a few.

Discussing remote control, R. H. Lang-
ley, director of engineering for the Crosley
Radio Corporation said, *Important
improvements in the automotive field have
not brought corresponding price increases.
If remote control is to become a permanent
feature of radio sets it must be possible for
manufacturers to add it without sub-
stantial increase in the cost to the public.”
In this connection it is expected that the
new models, equipped with Kinematics,
to be brought out this spring, will cost
onlyalittle more—only ten or fifteen dollars
—than hand-tuned models. On the other
hand, remote control may bring about
important changes, to be discussed in sub-
sequent paragraphs, which will make it
necessary to spend no more for the com-
plete nstallation with remote control than
for the present types of hand-tuned re-
ceivers.

The biggest feature of Kinematic is not
seen as much as it is exrperienced. That is,
the device is habit-forming. Just, as froin
habit, you open your front door at night,
and reach for the switch to turn on the
lights, so you reach, with little direct at-
tention, for the tuning knobs of the Kine-
matic, changing the volume, tuning up or
down to a program that is in keeping with
your mood, or switching the set off alto-
gether. When you have learned to depend
upon the convenience of thecontrol, you are
conscious of what you accomplish, rather
than of the means you employ.

There you have the difference between
the gas water-heater which has to be
lighted each time with a match, and the
type which lights itself when you turn on
the water. Kinematic removes the radio
mechanism from your consciousness and
leaves you with the sense of enjoying music
from a source you need not consider.

What About Radio Furniture?

This season, most chassis cost less to
manufacture than the cabinets which
house them. To put it differently, and in a
rather startling way, the companies that
make sets and cabincts are more in the
furniture business than in the radio busi-
ness. If they do not make their own cabi-
nets, they are supporting furniture com-
panies larger than their own.

This is not a healthy development in
the industry for, in order to permit a
wider choice of good cabinets at reasonable
prices, thc radio equipment is being ruth-
lessly engineered to lower costs. There are
many improvements which are now ex-
cluded from the radio chassis simply be-
cause their cost is put into the appearance
of the cabinet.

The trend of design for 1930—and this
will be most pronounced by 1931—is to
eliminate the neccssity for elaborate cabi-
nets by putting the set, enclosed in a plain
metal box, out of sight, operating it by
remote control.

While it is true that the initial results
obtaincd from 1929 model sets, cquipped
with scrcen-grid tubes, show some im-
provement over preceding types, and
although the outward appearanee of the
new sets is generally more clcan-cut and
attractive, the result of cost reduction is
apparent the moment you dig into the
chassis to shoot trouble. This year parts
are being hung together by the wiring. No
atlcmpl has been made to facilitate the
finding of faults which develop all too
rapidly. Thc wiring has simply been
moved Lo the under sidc of the chassis

where, out of sight, it is done in a most
haphazard manner. The coming season

will certainly demonstrate the general

r TUNING VOLUME
MECHANISM
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Fig. 4—Diagram showing how the

remote dial tuning units are con-
nected with the receiver.

fatlacy of cheap construction where it has
been carried to an cxtreme in radio re-
ceiver sets.

Scientific development has been brought
to a standstill because improvements which
would increase the cost of the chassis are
prohibited. The use of remote control wili
permit a part of the present cost of cabinets
to be put into better radio cquipment.
The overall cost to the public will be no
higher, but the public will buy more radio
and less cabinet. This is easy to understand
when you realize that furniture companies
entering the radio field buy standard
chassis for less than twenty-five dollars,
and retail these chassis, fitted into cabinets
at two hundred and fifty dollars.

With remrote control available there is

Joun S. Gorman (Gulbransen):
“Although the stock market up-
heaval undoubtedly inay cause a
radical readjustment alffecting many
concerns, we are going full steam

ahead.”
X%

Majsor Frost (Radio Manu-
facturers’ Association): “The era
of suspicion and distrust among
radio manufacturers is over.”

Harorp A. Larount (Federal
Radio Commission): ‘‘Expressions
fromn listencrs throughout the na-
tion concerning the character of the
programs they enjoy should aid the
Radio Commission in properly ap-
praising the public service rendered
by broadcasters.”

X

J. L. Ray (Radio-Victor): “At no
time in radio’s short but spectacular
history has it been possible to get so
much for the radio dollar.”

h 4

II. B. Ricamonn (Radio Manu-
facturers’ Association): ‘““Fortu-
natcly for the average pocketbook,
radio rcceiver design has reached
a point where to-day’s set does not
make yesterday’s obsolete.”
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no need for furniture except to house radio
and phonograph combinations. These
instruments must be a part of the home
furnishings, but the radio set should take
its place with the other home electrical
and mechanical devices, out of sight.

How It is Installed

The set manufacturer’s first question
concerning remote control is, ‘“What
changes must be made in the chassis?”’

With thousands of dollars invested in
manufacturing tools, dies, and fixtures, no
company can afford to make sweeping
changes in the current chassis designs in
order to accommodate remote control, no
matter how good it is. This is particularly
true in the case of controls which require
a considerable increase in the overall di-
mensions of the chassis, for then the chassis
cost is increased also.

The driving mechanisms described in
this article are so small, fortunately, that
they can be fitted on as compact a job as
the Crosley receiver. It is necessary to
locate the tuning mechanism at one end
or the other of the condenser shaft, but
,the volume and switching mechanism can
be put anywhere that space can be found.

Nor is any complicated assembly prob-
lem introduced. To avoid the use of the
flexible coupling, the large gear is mounted
on the condenser shaft. Then, when the
driving mechanism is in place, it is moved
up until a pinion engages smoothly with
the big gear, and the holding screws tight-
ened permanently.

The volume and switching device is a
complete unit in itself, so it does not require
a special assembly on the chassis. Leads
which, on hand-tuned sets, were brought
to the volume control and power switch,
are connected to these devices now
mounted on the driving mechanism.

A separable connection or terminal
strip is used for connections from the
mechanism to the cable. This circuit is
shown in Fig. 4. The wiring is very simple
to do because all the control boxes hook
on in parallel. Small terminal boxes are
provided for the cable connections to the
boxes, as it is safer to use this method than
to employ ordinary splicing.

Much New Business Ahead

Every family that has bought a radio
set to which remote control can be at-
tached is a prospect right now. The first
sale may include only one or two eontrol
boxes. Subsequent calls, after the people
have become acquainted with this new
device, will bring many sales of additional
boxes. Spring and fall moving times will
bring substantial extra business in re-
installing the control equipment.

Already, many concerns which specialize
in wiring new houses for radio are planning
to sell Kinematic installations. \When
houses are wircd for remote control, the
cable will be led to seven-contact wall
plates, into which a convenient length
of cord, attached to a control box. can be
plugged, just as wall outlets are provided
for electric lamps.

New sets, Kinematic-equipped, open
another field of sales and installation work
for dealers. This can be developed most
profitably for there is not only the initial
work to be done, but follow-up sales of
additional controls.

These are time-plus-profit jobs, requir-
ing no subsequent free service. No routine
inspeetion is nceded. There are no brushes
to be replaced, armatures to be rewound,
grease cups to fill, or adjustments to be
regulated—things which must be done
free of charge—only clean-cut set sales
and installation for which charges can be
made legitimately.



STRAYS FROM THE LABORATORY

A Novel Wavemeler

The picture in Fig. 1 illustrates an in-
teresting and effective addition to the
resonance type of wavemeter. This device,
which was first described in the General
Radio Erperimenter, September, 1929,
consists simply in a small fixed capacity
which can be thrown across the variable
tuning capacity by means of a push but-
ton, and 1s useful in getting an accurate
setting of the meter. (See Fig. 2).

Suppose for example, as 1n Fig. 3, the
variable capacity is equal to Ci so that the
current is indicated at Ii. Then pressing
the push button throws the fixed capacity
into the circuit and makes the current
equal to I, ,which, in this case, is nwneri-
cally equal to I.. In other words, at one
point on the variable condenser dial, push-
ing the button will not cause a change in
current. This point, Ci, is taken as the
calibration point. At any other setting of
C pushing the button causes a change in
current.

There is one disadvantage of this type
of wavemeter—the tuned circuit is not
exactly in tune with the circuit whose
frequency is being measured. Therefore,
the tuned circuit of the wavemeter has
some reactance which will be reflected into
the tuned circuit under test. This may
change the frequency of the circuit with
the result that the reading will not be accur-
ate. This difficulty can be obviated by
using very loose coupling, and by changing
the coupling as the setting of the wave-
meter is adjusted to the proper point.

An International Broadcaster

Down in Heredia, Costa Rica, *“the
center of America,” is a patient amateur,
Amando Cespedes Marin. For several
years Sr. Marin, who has many medals for
proficiency and artistry in photography,
has maintained and operated a 7.5-watt
amateur radio telephone station

Fig. 3

tributions may be mailed to Sr. Marin
and will be appreciated.

An Interesting Formula

An interesting expression in the next
column g ves the relation between stability
in an r.f. amplifier and the circuit con-

——~ PUSH
A~ BUTTON

AC

Fig. 2

stants, such as plate resistance, coil re-
sistance, grid-plate capacity, etc. The low-
est resistance the tuning coil can have may
be found by substituting the circuit con-
stants in this expression at the highest

frequency to be used, viz., 1500 kc. for
the broadcast band. The circuit will be
stable at all other frequencies. The plate
of the preceding tube and the grid of
the following tube are connected across
the entire coil. Perfect shielding is assumed
except that due plate-grid capacity.

Cg‘p(;)Gm
171 1
(e

)
-

where Cgp grid-plate capacity
® 27 tp

Gm mutual conductance in mhos
r = high-frequency resistance of coil
Rp = plate resistance of tube

A “New” Recording System

In October the public press in England
was greatly excited by the report of a new
invention, made in Germany, having an
application in the talking motion picture
industry and in the recording of sound for
home entertainment. The method consists
simply of impressing audio-frequency cur-
rents on a pair of electromagnets between
which an iron or steel wire is drawn at a
constant rate. The wire is magnetised
according to the voice modulation, and
when the process is reversed the sounds
may be reproduced. The time interval be-
tween recording and reproduction may be
as short as desired. .

Some time after the disclosure of the
principle and the general hurrah about it
In the newspapers, someone discovered
that the idea was not new at all but had
been invented some thirty years before by
Valdemar Poulsen, the Danish radio en-
gineer of world-wide fame. This was then
related in the papers and altogether there
was quite a hullabaloo.

We remember discussing this method of
sound recording with Theodore H. Nakken
several years ago. He had worked with it

and found it a successful method

on 30.8 meters. Despite such lim-
ited power, Sr. Marin’s voice and
music have been heard all over
North, South, and Central Amer-
ica and he has not only secured
considerable favorable notice for
his station but also for his city
and his nation. For some time he
has been making a plea for funds
with which to enlarge his station
and to increase its power.
Contributions have been re-
ceived in small amounts from
many of his listeners in the United
States and elsewhere and one en-
terprising American manufacturer
sent him a batch of tubes and a
check for $50. Now the Costa
Rican city, Heredia, has given
him $150 and money for telephone
lines to the municipal band stand.
He has collected nearly enocugh
to bring his power up to 150 watts

provided the wire could be made
to retain the ‘“‘sound,” which, at
the time of the discussion, had
not been found possible.

Newspaper clippings about the
affair were sent through the
courtesy of Lawrence Corbett,
formerly of the editorial staff of
Rapio Broapcast and now of
London, England.

Two New Booklets

Research Papers Nos. 77 and
90 of the Bureau of Standards de-
scribe, respectively “A  Course-
Shift Indicator for the Double-
Modulation T'ype of Radiobeacon”
and “A Comparison for the Cal-
culation of the Inductance of Coils
and Spirals Wound With Wires of
Large Cross Section.” The former
is by Harry Diamond, radio engi-

which should fling his voice into
the short-wave receiver of many
hundreds of avid listeners. Con-

Fig. 1—General view of the new waremeter

developed by General Radio.
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neer, and F. W. Dunmore, physi-
cist, and the second by Frederick
W. Grover, consulting physicist.
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Part I—Variwable, By-Pass, and Filler Condensers

A PRODUCTION TESTING SYSTEM

By J. A. CALLANAN

Stewart Warner Corporation
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This apparatus mieasures 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 famniliar 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 thc following table
in the order of their importance:
1.—The tcst must be complete and ac-
curate.
2.—The test must be quick.
3—The test fixturcs must be safe for
the operator, as often potentials
which might prove fatal arc 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 1t, easily serviced.
With the above rcquirements in mind

Tms 1s the first of a series of several

SWITCH mi_

3

CONDENSER UNDER TESY

s \‘—
A S—SELECTOR
Y SWITCH.

A S

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 condenscrs 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. It 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 small step-up
transformer with a neon lamp 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. Headphones 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 to
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, the 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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sition. This fixture
uses a motor genera-
tor and one 45-volt
B battery, high-
potential rectifier
systems having been
foundrather unstable.

Fixed Condensers

The testing of fixed
mica condensers of

4
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Fig. 3
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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-ke. crystal-controlled
oscillator 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 mmid. 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 is 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 kc.) 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

T 0.01 mfd. or less is not
such a complicated

matter. The condens-

A+6V.

> ers are first tested for

breakdown under conditions similar to
those used in testing coupling condensers.
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The two fixcd 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 paintcd 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-ohm 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.

Filler Condensers

Filter and by-pass condensers differ only
in their values and rated opcrating potcn-
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 tcsts; the first two,
breakdown and insulation resistance are
one operation, while capacitance measurc-
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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Engineering Opinions on Acoustic Lining

RESONANCE AND REVERBERATION

XCEsSIVE low-frequency response
E of a loud speaker nounted in a

cabinet may be due to one or a
number of factors—reverberation, re-
sonance of the cabinct, acoustic coupling
between the tubes and the loud speaker,
and so on. The subject is one which has
been given no small amount of attention,
and, [to determine what methods are used
in eliminating these effects, we asked a
number of representative engineers for
their comments. In sending out these
questions the particular problem we had in
mind was the practicability of using some
- type of sound-absorbing material as a
lining in the cabinet. An analysis of the
replies showed that the general consensus
was that acoustic linings in cabinets are
not very effective in eliminating low-fre-
quency response.

What Sixz Engineers Say

The replies proved interesting. One en-
gineer pointed out that, “The idea of using
a cabinet lining seems to have little merit.
If the chamber resonance is below the
range of the loud speaker, or does not
correspond to a peak in the response, no
treatment is needed. All a lining can do is
to absorb say 50 per cent. of the harmful
sound, which is necessarily loud so close
to the loud speaker. The remaining 50 per
cent. will do practically as much damage,
if the condition is noticeable, as all of the
original energy.”

The chief engineer of a large receiver
manufacturing company wrote us, “In the
attempt to find a suitable lining material
for the cabinet it has been our experience
that differential absorption exists with
practically all materials which have an
absorption coefficient sufficiently high to

By HOWARD E. RHODES

Technical Editor

prevent coupling from the loud speaker
to the tubes by the absorption of the
energy caused by resonance in the cabinet.
This means that the loud speaker response
is partially altered due to the fact in some
materials the higher frequencies are ab-
sorbed much more readily than the lower
frequencies, causing non-linear energy
response with respect to frequency.”

rom another engineer we learn, “We
have done very little work along this line
but the results to date indicate that lining
of offending cavities with sound-absorbing
materials is not very effective. We have
found that venting the walls or floor of
the cavity is a far better solution. A re-
duction of 3 pB (50 per cent.) in energy at
resonance, which is about as much as can
be expected by lining cabinets with sound-
absorbing materials, is barely noticeable
and certainly is not a practical method of
attack. I believe you will find that any
information you may gather on this sub-

ject will be of considerable interest.”

Another engincer says, ‘“‘For small loud
speaker cabinets, the use of absorbing
material inside the cabinet is often ad-
visable. For large size cabinets, I do not
see any better way than leaving the back
of the cabinet open.” A

From the chief engineer associated with
a large radio receiver manufacturer we
learn, “We have found that venting the
walls or floor of the cavity is a far better
solution than using sound-absorbing ma-
terial. It frequently happens that a shelf
or wall of the cabinet will vibrate and thus
augment the hang-over due to cavity
resonance. More rugged construction or
breaking up of the vibrating surface by
slits or holes is the customary remedy.
We further find it very desirable to use a

large opening in the cabinet

for the loud speaker, the

being closed by a baflle of sound-proofing
material such as Celotex.

Another engineer stated that “In my
estimation. there are several kinds of
cabinet resonance. The first and simplest
is the natural frequency of the air chamber
itself. It is always quite pronounced and
usually very easy to eliminate by making
suitable openings in the cabinet. The sec-
ond and much more harmful resonance is
that of the wooden structurc which is not
simple. On the contrary it is very complex
and interlinked with acoustic regeneration.
Some manufacturers suspend the chassis
on rubber cushions.

Data From Insulite Co.

With these and other replies as a basis
we then made contact with several
companies and individuals who were more
directly concerned with the properties
and uses of acoustical materials. From
V. L. Larson and J. M. Osborne, of the
Insulite Company, we received the follow-
ing summary:

“The differences between reverbera-
tion, resonance, and cabinet vibration
effects produced by the loud speaker
operating under heavy loads are not clearly
understood.

“Cabinet resonance is, of course, per-
fectly normal and easily handled. Reson-
ance usually occurs in well-made radio
cabinets at the lower frequencies if at all.
In light-weight veneer cabinets resonance
effects are much more pronounced, due to
the mass characteristics of the cabinet
system.

*Large area panels, especially when con-
structed of veneer stock, will have acous-
tical characteristics. However, panel vi-
bration is not resonance, and should not
be confused with resonance effects. The
solution of this type of trouble is obviously
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RADIO BROADCAST

A Rayleigh disc having a period

of vibration of 15 seconds was

housed in the box shown above.

The disc was 1.2 cm. in diameter,

34 mg. in weight, and was sus-

pended by a quarts thread about
15 cm. long.

areas having low amplitudes. The result
of proper rigidity and support is the reduc-
tion of amplitude displacement to a value
where this effect becomes negligible. That
rigidity and support are important may be
seen from the fact that the limits of panel
amplitudes, or displacements, nccessary
to produce a barely audible and an intense
sound range from 5 X 10 (0.00000005) to
0.004 inch.

“Reverberation is the chief cause of
trouble in radio cabinets, especially those
types having appreciable depth. The
cubical content is the governing factor in
any radio cabinet. Optimum reverberation
is that time value giving best acoustical
results and can, for example, be accurately
calculated by formula. We are now working
on a formula suitable for use with very
small volumes such as are encountered in
radio applications. For large volumes,
such as rooms, auditoriums, and theaters
the equation is

0.05V
t =
a

where t is reverberation time in seconds;
V is the room contcnts in cubic feet; and a
is the number of acoustical units (absorp-
tion coefficient times area in square feet).

‘*“ Acoustical units are calculated using
an open window as a basis of 1.00 unit
per square foot. In this respect Insulite
has a value of 0.30 at 512 d.v. (double
vibrations), the absorption values de-
creasing slowly at lower frequencies and
increasing slowly as the frequency in-
creases.

Open Back Cabinels

“We wish to point out one fact that
governs the use of open back cabinets,
especially those of appreciable sizc. This
is the fact that while the sound-absorbing
constant of an open space is unity, this
value assumes infinite space behind the
opening. When a radio cabinet is placed
in aroom and is set outat a varying distance
from the wall, the open space does not
act as an efficient absorber but becomes,
in reality, the mouth of the horn formed
by the cabinet. The wall behind the cabi-
net, therefore, must assume the duty of
absorber, and since the absorbing co-
efficients of walls are of very small magni-
tude, the sound issuing {rom the cabinet is
reflected into the room and back into the

|

The two pictures above and the
one below show views of the ap-
paratus used by F. R. Watson, of
the University of Illinois, in his
tests on acoustic material. The
results of this work appeared in
bulletin No. 172 published by
the University. Above is shown
the reverberation room.

tone variators were

Watson’s

adjustable Helmholts resona-

tors. They could be tuned easily

and were practically free from
overtones.

cabinet at practically the same intensity
as when received.

*This reflection from wall to room re-
sults in greater efficiency since the input
into the loud speaker may be much lower
for a given sound intensity; it being as-
sumed that no bad acoustical effects occur.
Actually, however, the reflected wave and
the wave emitted by the front of the loud
speaker are not in synchronism; the result
being a lack of clear cut articulation
which may become very serious when the
loud speaker is being operated at high
sound levels. This reflection and secondary
cabinet reverberation may be corrected in
several ways; for example, by enclosing
the back almost entirely but leaving a
sufficient number of openings to equalize
the air pressures within the cabinet. Large
cabinets, having very bad reverberation
and druminess effects, have been treated
by a new method which cannot be dis-
closed at the moment so that the barrel
effect was eliminated and clear cut audi-
tion obtained. Varying the adjustment
beyond this point resulted in an ultimate
total lack of quality, the entire system
being so dead acoustically as to be lifeless
and impractical. This method is, therefore,
applicable to any size of cabinet and any
type of loud speaker, since the practical
results have proved that the optimum, or
any other, degree of reverberation can be
obtained for any such system. However,

® JANUARY 1930 o
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Courtesy Temple Corporation
The sound-proof room pictured
above is lined with type B Celo-
tex. The sound absorption coef-
ficient of the material is 0.7 and
the thickness of the lining is 8
inches.

it should always be kept in mind that a
certain amount of reverberation is desira-
ble in any enclosure in order that the esthe-
tic aspect of pleasing, well rounded out
tones be secured.”

There is one point in the preceding dis-
cussion about which a few more words
might be said. The separation of cabinet
resonance (vibration of the cabinet itself)
and reverberation is desirable to clarify
the discussion. It should be realized, how-
ever, that reverberation is actually reson-
ance of the air activity.

Mr. Knudsen’s Opinion

We asked V. O. Knudsen, of the Univer-
sity of California, well known for his work
in sound, for his opinion on the subject
and he answered with the following inter-
esting comments:

*“The resonant frequency of the average
radio cabinet is very low. When used as a
housing for an electrodynamic loud speaker
which ordinarily is an efficient radiator
of low-frequency sound, there is certainly
a tendency to over-emphasize the low-
frequency components. The loud speaker
and cabinet may actually constitute a
coupled system which would selectively
enhancc the low frequencies. Naturally,
the lining of the cabinet with absorptive
material will introduce resistance and
loosen the coupling, both of which factors
would tend to eliminate any sharp reso-
nance. Since such resonance as may be
developed by the cabinet has a low fre-
quency, it is necessary to line the cabinet
with material which has relatively high
absorption at the low frequencies. This
calls for a rather thick lining. For example,
one half an inch of felt has a coeflicient
of sound-absorption of only about 0.08
at 128 d.v., which is not much more absorp-
tive than wood which has a coefficient of
about 0.06 at 128 d.v. Felt two inches
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thick has a coeflicient of about 0.20 at 128
d.v. This would be expected to reduce
greatly the resonance at low frequencies,
whereas a onc-half inch thickness of felt
may not be adequate.

“1 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 siinplified somewhat by an investigation
of the response near the resonance points
only.”

The effectiveness of any
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this specific problem; but it seems to me
that it is highly iinportant that the subject
be given a thorough investigation. It is
certainly a subject which admits of both
theoretical and experimcntal 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 absorp-
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 frcquencies in the
sound spectrum. Certainly it does not
scem feasible to usc as a lining a thin felt
which is probably five or six times more
absorptive for high frequencies than it is
for low frequencies.”

Dala from Celolex 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 cifect of absorption on resonance would
probably be to place a loud speaker in
some kind of a cabinet, actuate 1t with an
oscillator, and determine the acouslic
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 grealest
cabinet rcsonance the vibration of the
console is the greatest. This vibration is
communicated to the tubes which, through
microphouic action, still further amplify
the resonance points. Celotex or Acousti-
Cclotex as cabinet lining should tend to
rcduce the loudness of the air sound at
resonance, as well as to reduce the vibra-
tion. Therelore, 1 believe that a test should
be sct up on a standard radio set consist-
ing ol loud speaker, receiver and all. The
sonrce of sound nsed for the lest purposes
should be a radiofrequency oscillator
modulated to the various test audio fre-

material were to decrease
the response at resonance
by half. Actually,however,
the use of a material with
such an absorption coeffi-
cient might prove effective because of the
change in the resonant frequency which it
produces—theabsorption coefficient of such
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material docs not have to be 100 per cent.
to render resonant effects negligible.

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-
tua) laboratory work which he conducted.
The use of an absorbing material with a
higher absorption coefficient 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
stood out even more prominently. It
seems likely, howcever, 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 charaeteristic
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 cycles. 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 eliminat-
ing resonance by lowering the frequency at
which such effects take place. In actual
practice the two factors of cabinet vibra-
tion and reverberation are tied closely
together and the use of acoustic lining
should lower the frequency at which
either effects take place.

such absorption characteris-
tics for Insulite, a material

made by The Insulite Com- o
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pany. In Figs. 1, 2, 3, and 5
are absorption characteristic

curves of different types of
40

Celolex made by the Celo-
tex Company. All these

curves were determined by
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the same method.
Whether the elimination
of excessive response at low
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frequencies—the  difficulty .20
most gencrally et with in
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is ccrtainly true that the
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grcater part of these effects 0
lhas been eliminated by
inethods other than that
of lining thc cabinet. It
is quite possible that the
solution lies in the better design of the
cabinet which houses the radio receiver
and lond speaker. A loud speaker cabinet
has three dimensions and therefore three
natural periods of vibration, one corres-
ponding lo cach dinmension. Eacli of these
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The final dccision of whether or not the
use of such materials has any place in
radio receiver design is somcthing that can
only be answered by actual measurcment.
The final answer must come oul of the
laboratory.
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OF THEIR PRESENT RECEIVERS

YOU can hear the difference with
Eveready Raytheons—and see the
reason. Look at the diagram on
this page. See the solid, four-
cornered glass stem, supporting
the four rigid pillars which hold
the elements. Notice how this
4-Pillar construction is braced at

the top by a stiff mica plate.

Eveready Raytheons give better
reception because they are stronger
... immune to the hazards of ship-
ment and handling which endan-
ger the performance of ordinary
tubes. The unusual precision with
which Eveready Raytheons are
built is safeguarded by their
4-Pillar construction. With Ever-
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construction, for it is patented
and exclusive.
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