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There isagradeof Phe-
nolite of correct me-
chanical, dielectric and
physical properties to
meet every electrical
or industrial use.

Alaminated BAKELITE

‘PHENOLITE -

No favor from us
but your privilege, Sir

You may be highly interested in quantity-produc-
tion. Perhaps vulcanized fibre will add quality to
quantity and reduce manufacturing cost at the same
time. It may be that you can use this versatile ma-
terial —not as a substitute; but as an improvement
upon material you’re using now. Hundreds of
manufacturers have found that they could improve
their product with increased income from increased
selling volume.

These producers put it up to our Service Engineer-
ing department to help them find out. It’s the duty
of this staff of chemists and engineers to assist
manufacturers to determine whether or not vul.
canized fibre will make merchandise better, more
swiftly, more economically—whether or not it will
help speed sales and money turnover. Write us
your requirements and let us help you meet them
in the proper grade of National Vulcanized Fibre.

NATIONAL

VULCANIZED

FIBRE

“~the material with a million uses”
SHEETS : RODS : TUBES : SPECIAL SHAPES

The electrical industry
has discovered many
instances where a very
thin, very flexible fibre
of high dielecrric and
bending strength isan
absolute necessity—
and in these cases they
have discovered too
that PeerlessInsulation
meets their needs.

PEERLESS
INSULATION

NATIONAL VULCANIZED FIBRE COMPANY, WILMINGTON, DEL., U.S. A.

Offices in Principal Cities
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new building just
being completed
is adding 50,000 ft. to the space
which Formica has available to pro-
vide prompt service to its customers.
Practically every year for the last
ten, additions have been made to
plant to provide more space and
equipment.

There is available at a point where quick
shipments can be made to any part of in-
dustrial America - - - the largest equip-
ment for the production of sheets, tubes
and rods, and the largest fabricating
equipment in the industry.

A specialized organization has concen-
trated on just one product for 16 years.
-

The FORMICA INSULATION CO.

4626 Spring Grove Avenue
CINCINNATI, OHIO

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS
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Radio Broadcasting
By ErNesST KAUER
P'resident, CeCo Manufacturing Company

ADIO is an immensely competitive in-
dustry and there is no sign that it
portends otherwise. In all its vari-
ous divisions there are many organi-

zations in eompetition with one another:
dozens of tube manufacturers, dozens of
furniture manufacturers, dozens of set
manufacturers, hundreds of broadcasters. I
see no indieation that any monopolistic
organization in any of the trade divisions
is on the way.

There is, however. a cloud on the horizon,
and that concerns hroadeasting. If the
radio industry swere in the hands of a mon-
opoly, the broadcasting problem could more
easily he remedied. This. the most im-
portant feature in the whole radio set-up,
hits gotten wholly out of control of the radio
industry.

I believe in the commercialization of
broadcasting. It should pay its own way.
But I do not believe in the =sellish com-
mercial uses to which so much of the hroad-
casting time is at present being put. There
is too mueh direct salesnianship and not
enouglt consideration for the radio listener.

Tha radio industry eannot escape the re-
sponsibility for the publie’'s response to
Lroadeasting. It lies wirhin the power of
the institutions which compose the industry
to make broadeasting what it ought to be.
The manufacturing division can well afford
to purchase all rhe time availahle on the
Inrger networks; the retailing division can
well afford ro purchase all the time avail-
able on local statious. Or if not all, at
least the major portion of the time. Con-
trolling it thus., providing suitable material
for its use. will insure rhe desired apprecia-
rion of the radio public with an inevitable
result of value to the radio industry itself.

Published Monthly by

Bryan Davis Publishing Co., Inc.

Publishing Publication Office—Lyon Block—Albany, N. Y.
Chicago Office—333 No. Michigan Ave.—Charles Farrell—Mgr. President
Cleveland Office —10,515 Wilbur Ave.—James Munn—Mgr.

AVIATION ENGINEERING
Rabio ENGINEERING
ProjectrioN ‘ENGINEERING

San Francisco Office—318 Kohl Bldg.
Los Angeles Office— 846 So. Broadway

52 Vanderbilt Ave.
New York City

Entered as second c]ass matter at the post
office at Albany, N. Y. January 9, 1925, under
the act of March 3, 9

Bryan S. Davis,
James A. Walker,

Cupit and Birch—Mgrs. Secretary

E. M. Bacon,
Advertising Manager

Yearly subscription rate $2.00 in U. S. and
Canada; $3.00 in foreign countries,
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oekl he Shrinkage is Junked

There is only one grade of Sylvania Radio Tube — best.
The tube that fails to make that grade, to pass the rigorous
tests, is swiftly junked.

It would be idle to deny that this is an expensive produc-
tion credo. But Sylvania has won the full confidence of
millions of consumers, scores of engineers and wholesalers,
and thousands of dealers — and keeps that confidence year
after year.

Anything threatening the disturbance of that trust cer-
tainly would devaluate the high figure at which it is listed
among Sylvania’s assets.

And so, every Sylvania Radio Tube is the very finest tube
that our engineers can produce.

No seconds for sale!

SYLVANIA PRODUCTS COMPANY

Emporium Pennsylvania
The home of the Sylvania Foresters who are heard
each week over WJZ, KDKA. KWK, KYIW, WBZ,

WBZA, WBT, WHAM, IWWIR, WLIV. WREN.
WRVA, KGRC, KPRC,' WFAA, WHK, WCCO,

RADIO TUBES

Licensed Under RCA Patents
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www.americanradiohistory.com

Page 4

Radio Engineering, Novemnber, {929

/

i Sy RO Y

November, 1929

/

RECEIVER DESIGN

NGINEERS have been devoting the

greater part of their time to smoothing

out the inherent faults in radio- and

audio-frequency circuits. Just so long
as new tvpes of vacuum tubes appear on the
scene the engineers will have to submit to the
rather trying task of retracing their steps and
starting out afresh with a new set of conditions
to contend with.

Each time radio receivers have been devel
oped to a point verging on the faultless, a new
tube has upset the applecart. If we are to
believe that history always repcats itself, then
we may well expect that just about the time
the “‘screen-grid scare” has been licked and
the -45 tube put in its place, a few new tubes
will appear on the scene.

In a sense, this annual upheaval is tough
on the engineers whose duty it is to re-design
radio- and audio-frequency circuits, ver we
should all be thankful for any new tubes
developed. If we had had to struggle along
from vear to year with the old ones it might
well have been more difficult to bring about
a healthy condition of obsolescence.

Since obsolescence is the industry’s meal
ticket, it might be well to consider how it
may be brought about this coming year, in
the event that the present type tubes will
remain in use. Assuming that they will stay
with us, how far can the engineers bring us
into the state of healthy obsolescence through
the mere improvement of circuits and com-
ponents?

What qualities can be given to a radio
receiver that will make it more appealing . ..
so appealing, in fact, that the consumer will
feel he cannot possibly be satisfied with his
old set? Though sensitivity, selectivity and
tonal quality can, no doubt, be improved, it
is not safe to assume that sutlicient improve-
ment can be gained to throw the sets of this
year and the year before into the obsolete
class. Neither can the condition be satisfied
by greater simplicity and compactness.

It appears, then, that obsolescence must be
brought about by adding to the usefulness of
the radio set, increasing the factor of con-
vemence and making its appearance more
appealing. T'hen, in the absence of the usual
turmoil accompanying radical changes of
design, it may be hoped that a new confi-
dence will prevail and “distress buying” will
vanish.

The condition can be partially met by
studying present and future requirements.
First, every radio set, irrespective of type,
should have the audio-frequency channel
tapped, that it may be used for the electrical
reproduction of music and speech from a
record and from a film. A switch should be
provided, and binding posts included, rather
than a jack, so that it will be convenient to
connect in an impedance-matching unit, be-
tween the input of the amplifier and the
source, remembering that the source may not
be a pickup, or even a P. E. cell for that
matter; there are too many uses to which an
audio amplifier can be put.

All sets should be equipped with an ar-
rangement that will allow the use of more
than one dynamic speaker. People are taking
to the idea of having speakers in various
rooms, and it is doubtful if they will ever
again revert to the electromagnetic type.

Every set should be equipped with a
remotely-operated ‘“silent switch,” if for no
other reason than to give one the opportunity
of answering the telephone in peace, with-
out having to scoot through a number of
rooms to “turn down” the radio. This switch
should be supplied separate from any remote
tuning control that might well be part of the
equipment.

These are but a few of the many conven-
iences that can be added to next year’s sets.
Undoubtedly there are many which as yet
have not been discovered.

M. L. MUHLEMAN, Editor.
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Complete Line of

BOMBARDING
EQUIPMENT

The Lepel Laboratories
offer to tube and photo-electric
cell manufacturers a complete
Engineering Service on production
problems.

Send us particulars of your require-
ments. Prompt deliveries assured.

The Superior Quality of our Tung-
sten Gap will challenge even the
performance of Tube Oscillators.

e

Lepel High Frequency Laboratories, Inc.

30 West 60th Street

New York City
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ANNOUNCING
SIX NEW FROST
EM UNITS

These six new Frost-Radio Volume Controls are representative
of the service rendered by Herbert H. Frost, Inc., in meeting
the demands of the manufacturers of receiving sets of today

and tomorrow. Tandem units such as these operate smoothly,

noiselessly and with an almost total absence of wear. They
are non-inductive, unaffected by temperature or humidity
changes. They mav be obtained in anyv desired curve.
Wire wound or carbon element type. Clockwise or
counter-clockwise knob rotation. Shaft and
thimble length to suit your needs.

As the world’s largest manufacturers of
high grade variable resistors, we are sin-
gularly well equipped to supply your re-
quirements, no matter what they may be.
Write us in detail regarding vour vari-
able resistor problems, and
have us submit sam-
ples to meet your

3 specifications.

Brief data on wix tandem
units illustruted

A. No. 280-280. Combination metal
shell wire wound and composition cle-
ments. Wire wound up to 15. 0()0 ohms.
Composition, 5,000 to 1 megohm. Rheostat
or potentiometer type In either unit. Ualts
Insulated from each other. Diameter. 1 11,16

in. Depth of shell, 1 3/8 in.

B. No. 890. Double depth metal shell unit in
rheostat or potentiometer type, Rotors In sume
electrical connection. Compogition elements.
5.000 ohms 10 1 megohm In uncn unll Dlameter,
1 7/8in. Depth of shell, 1 3/1

C. No. 1880-1880, Sume 18 280-28{) except ali
bakellte.

D. No. 200 200, Metal shell type wire wound resL:wrs
with resistances from 5 ohms te 10.000 ohms. Split w
ings. Rheostat or potenuomever types. Units msulul.ed Dlnmewr 17/161in.
Depth of shell, 1 1.2 in

E. No. 2880-2880. Bakelite shell composition element only, Resistance range from
5.000 ohms to 1 megohm. All curves. Potentiometer or rheostat 1ypes. Unlia Insulated
from ench other. Dismeter. 1 1/2 In. Depth of shell, 1 |,'8

F. No. 590-590. Metl shell, composition element only. Resfsiances from 5,000 ohms to | mego
A' ln&rlwisllfgmmlnmcwr or riecostat types. Units insulated from ench other. Dimineter, 1 5716 In Depth
of ahel

wan Otices ELKHART, IND. ®2eresel

wwWw americanradiohistorv com
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To Al ‘Tube
Manufacturers

CUT the shrinkage
in your production—add to the strength
of your product and at the same time

G ISR U R L R

enhance its appearance.

Gilby Selvage Mesh is an important
improvement in this type screen grid
material. A practically solid metal sel- ‘

vage of even surface offers high con-
ductivity with a minimum of transport

losses and in addition will lend itself {
to accurate forming.

NOTICE IS GIVEN THAT WE HAVE
APPLIED FOR PATENT ON THIS
PRODUCT.

We will g|adiy supp|y detailed in- |
formation on request.

GILBY WIRE COMPANY
Wilbur B. Driver, President

L NEWARK, NEW JERSEY
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namic Speakers

are now supplied to discriminating Europeans

by the three leading man

THE superiority of Jensen Electro-
Dynamic Speakers is not restricted to
/) American recognition. In England and in

Europe —among all these people with
their appreciation of the finest and best in music and
the allied arts — Jensen has won the
same indisputable leadership held
in this country.

Three of the leading manufac-  s7¢

turers whose name and product
rank at the very forefront of the
radio art in Europe are today supplying discriminating
buyers with speakers made in their own plants under
agreements permitting the use of Jensen principles
and design.

lensen

ELECTRO-DYNAMIC SPFAKERS

.
c ' LICENSED UNDER LEKTOPHONE PATENTS

Lrers 0/ &wo/:e

And as in this country, their selection of Jensen was
only made after exhaustive laboratory tests and com-
parisons of every type of dynamic speaker of both
American and European manufacture.

Jensen’s world-wide recognition is an asset no man-
ufacturer, dealer or jobber can over-
look. Today, tone quality is the
keystone in the successful sale of
any radio receiver. Shrewd distribu-
tors and dealers will continue to
prefer sets Jensen equipped — defi-
nite assurance of the best the industry has to offer.

Uponrequestwewill be pleasedto giveyouthe names
ofboth Americanand European manufacturers using Jen-
sen Electro-Dynamic Speakers in their current models.

JENSEN RADIO MANUFACTURING CO. - 6601 S. Laramie Ave., Chicago, Ill. - 212 Ninth St., Oakland, Ca’

www americanradiohistorv com
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7 A NEW INDUSTRY N~
BY PIONEERS IN THE FIELD

Founded by GEO. A. JACOBS and Associates

THE Inca Manufacturing Corporation brings to the
radio, clectrical and automotive industries a new and
dependable source of supply of the finer sizes of enameled
insulated wire and windings. The completion of a large
manufacturing plant with superb production and engi-
necring facilitics, places Inca in a position to mect your
most exacting demands. Launched with sails sct full
for excellence of products and courtesy of service, we
invite your ecver increasing patronage and good will.

INCA —derived from the Inca Indians, the original copper workers of carly
.h. American history—Uniguely emblematic of the best in the copper wire industry.

INGA

INCA MANUFACTURING CORPORATION

COPPER WIRE PRODUCTS
FORT WAYNE, INDIANA

EASTERN OFFICE: NEWARK, NEW JERSEY—INDUSTRIAL OFFICE BLDG.

www americanradiohistorv com
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Al this advertising material — newspapers—magazines —

trade papers — folders — brochures — broadsides — and
many other novelties. (Remember the SPEED pistols at
the Trade Show ? Ask any man who was there!) SPEED
advertising backs SPEED sales nationally and locally.
Every day is “moving”’ day with SPEED advertising—
it ““moves’ SPEED Tubes from your shelves to your
customers’ sets. A few SPEED jobber franchises are
still available. SPEED quality + SPEED advertising + your
sales ability = an unbeatable combination.The answer will
be in $ and ¢; mostly $. Get ‘em ! White right now !!

MAKERS OF RADIO TUBES SINCE 1924

www americanradiohistorv com
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EEPING step with the progress of

electrical development, Jefferson has
maintained a reputation for quality trans-
formers...for engineering co-operation in
designing and developing transformers for
special application.

With the advent of radio, a large and com-
plete engineering department, a research
laboratory and a staff of sales engineers was
added to render definite assistance in the
solution of electrical problems.

Today, numerous radio manufacturers
attribute much of the success of their sets,
from an electrical standpoint, to the help
of Jefferson engineers in the design of their
audio and power transformers. Likewise,
they have benefited by Jefferson production
capacity—which insures prompt deliveries
during peak seasons.

These are the services which Jefferson
offers you, too—in addition to serving as a
reliable source of supply for quality trans-
formers. Our engineering and research
departments are maintained to serve you.
Let us know your problems.

JEFFERSON ELECTRIC COMPANY
1592 S. LAFLIN STREET CHICAGO, ILL.

. 1o SOLVE gour TRANSKFORMER
. PROBLEMS

New Jefferson Power
Pack for use with the
Bew 245 and 224 tubes

Transformers and Chokes
for New Power Tubes

As specific evidence of Jefferson engineering progressive-
ness, we present the new power transformers, designed
for use with the new 245 power tube and the 224 shield
grid tube. To work with these new transformers, we
have a wide range of choke units—heavy single dury
chokes—double choke units of conventional design—
or staggered choke units, one heavy and one light choke,
an especially economical method which minimizes hum
and allows maximum voltage on power tubes without
overloading the rectifier. Special audio transformers,
improved in design, are also available to make use of all
the possibilities of these new tubes.

N Y AN

Complete electrical specifications and quotations on
these new units will be furnished on request.

Page 11
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AUDIO and POWER TRANSFORMERS and CHOKES
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somcone e¢lse, wheo knoews and nses
your products, says them. Then, such
testimonials constitute the strongest kind
of endorsement.

That's why Polymet is proud of the things
savid about Polymet Products:
“Finely Built Products” —Silver
“Quality Pavts? —Stewart Warner
“Detinitely superior Specialized Parts” —Zenith
“With Polvmmet Parts, Perfect Service

is Assured?” —King
CONDENSERS “Speciatized Parts That Complete the
RESISTANCES High Quality of Fada Sets” —Fada
COILLS Could our own adjectives ever mean one-
TRANSFORMERS half so much as the testimony of such coms-

panies as these!

POLYVWNET MANUFACTURING CORPORATION
839-C K. 131th St New Yeork City

POLYMET PRODUCTNS

www americanradiohistorv com
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— THE SENSATION OF—
— THE RADIO SHOW =—=

The next big step in Radio ---

An electric automatic Record Changing
Phonograph as a separate unit or in
conjunction with a Radio

AT A POPULAR PRICE

Krasberg's new patented automatic record changer and phonograph, the
Musicphone, will make new radio merchandising history and profits for
radio manufacturers, jobbers and dealers.

Successfully changed 12,000 records at the Radio Show. Capacity—fifteen,
ten-inch Standard records.

Radio manufacturers, jobbers and dealers, write for particulars.

Krasberg Tool & Manufacturing Company

Room 811 — 111 W. Monroe St.
CHICAGO. ILLINOIS

The Biggest Selling Radio Combinations in 1930
will be equipped with

— the MUSICPHONE =—

_— Automatic Record Changer e

www americanradiohistorv com
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National
Advertising

. « « AND

10,000,000 consumers know
about the Mershon Con-
denser. In the leading
weekly magazines in Amer-
ica they are learning
through a powerful national
advertising campaign thata
radio set equipped with the
Mershon Condenser will not
develop condenser trouble!
They are learning to ASK
FOR A RADIO that contains
the Mershon Condenser.

www americanradiohistorvy com
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Builders of Transtormers for every laboratory and

HE Amerweld Electric Spot

Welding Machine wasdesigned
by American Transformer Company
engineers for fusing small metal
parts, such as the elements in radio
wbes and electric light bulbs, in the
manufacture of jewelry, dental sup-
plies, novelties, and for small spot
welding of all kinds.

It is simple, quick, reliable, safe,
and economical of current—hence
inexpensive. Equipped with a Ward
Leonard Vitrohm rheostat and ad-
justable within a useful range, both
for intensity of heat and the period

Page 15

industrial application

S peed

in Production~
with the delicate
touch of the

Craftsman ~

of application, Amerweld fills a
long felt need. As many welds
as required can be made with no
loss of time, giving maximum pro-
ductivity and minimum waste of ma-
terials. A battery of fifty Amerwelds
can be accommodated on a bench
one hundred feet long and six
inches deep, reclaiming valuable
floor space for other operations.

The machine can be supplied for
operations on circuits of any fre-
quency,and voltagesup to 550 volts.
Standard units are carried in stock
for 220 and 110 volts—60 cycles.

For further information write for Bulletin 1125,

Representatives

Atlanta, Ga.—H. Douglas Stier, 1C1
Marictta Street

Chicago, Ill,.—L. C. Hermann, 4433 North
Rich d Strect, Ra d Station

Knoxville, Tenn.—Arthur L. Pollard

Minneapolis, Minn.—Elliott Equipment
Co., 708 Sixth Avenue, South.

Montreal, Canada—W. Q. Taylor & Co.,
Ltd., 415 Canada Cement Bldg.
Philadelphia, Pa.—L. D. Joralemon, 112
South 16th Street

San Francisco,Calif.—James H.Southard,
682 Mission Street

St. Louis, Mo.—J. W. Jones, 432 Pennant
Building

AMERICAN TRANSFORMER COMPANY 178 EMMET STREET NEWARK, N. ]J.

www americanradiohistorv com
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RECTIFIERS

Since the advent of dry metallic rectifiers Elkon has
always led in perfection of design and record of per-
formance. Many of the |eading manufacturers have
brought their rectifier problems to Elkon for solution.

The signal success of Elkon rectifiersin the ” A’ Elim-
inator and battery charging fields was followed by
outstanding achievements with low voltage rectifiers
for dynamic and other moving coil speakers.

Again, this year, looking ahead and interpreting the
need, Elkon introduced the new high voltage recti-
fiers which eliminate the power transformer in
dynamic speakers and others of moving coil type.

Whatever may be your problem of rectification,
E'kon engineers will be glad to co-operate with you
in working out its solution.

ELKON, Ix~c
Division of P. R. Mallory & Co., Inc.
INDIANAPOLIS, IND.

by E] ,K ON
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HE LOST CONTROL
and-—- FUMBLED

A brilliant play . . . asure touch-
down . . . ruined by a FUMBLED
BALL.

The follow thru was bad . . .

O T GLT . . . a beautiful concert . . . agood
of Centralab volume con 3 .

trol. “It" is the resistance radio set . . . a fine speaker . . .
Contact disc has only .

a rocking action on the all ruined by a faulty volume control.
resistance. Pressure arm P

L a 't)c:et!:c:-":.'::: shaft

an ushing is fully in- s .

sulated Instead of an even flow of current the

listener is rewarded with an inco-
herent, sputiering programme.

CENTRALAB equipped receivers AL-
WAYS permit the reception of a rich,
clear, coherent programme—smoothly
and without a break.

The tailor uses the same
principle as Centralab. He
does not want to ruin the
zarment by placing the
iron on it so he places a
cloth in between. Centralab
controls cannot ruin the
resistance because the
rocking disc is in between

the pressure arm and the
resistance.

CENTRAL RADIO LABORATORIES
20 Keefe Ave. Milwaukee, Wis.

wwWw americanradiohistorv com
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‘w AMAZING
IMPROVEMENT

IN RECEPTION FROM YOUR
PRESENT RADIO RECEIVER«

wWITH NEwW EVEREADY RAYTHEON

4-PILLAR TUBES

THE inevitable jolts and jars
of shipment and handling can’t
budge the elements in an
Eveready Raytheon Tube by
as much as a thousandth of an
inch. Their accurate spacing,
which assures maximum per-
formance, is immune to these
common hazards.

4-PILLAR TUBES

Showing the exclusive, patented Eveready

Raytheon 4-Pillar construction. Notice the

sturdy four-cornered glass stem, the four

rigid supports. and the stif mica sheet
bracing the top.

The 4-Pillar construction,
which gives Eveready Ray-
theon Tubes their remarkable
strength, is patented and ex-
clusive. With no other tube
can you get all its advantages.
If you examine the illustration
at the bottom of this page, you
will see the superiority of this
construction.

This is especially important
in receiving tubes which have
large and heavy elements—
tubes such as the 224 screen
grid, the 280 rectifier, and
power tubes used for push-
pull audio amplification, re-
quiring perfectly uniform
characteristics.

People everywhere, using
Eveready Raytheons in their
receivers, report increased dis-
tance, more power, better tone
and quicker action. To get the
most from your receiver, put a
new Eveready Raytheon in

EVEREADY |
_RAYTHEON

Trade-marks

www americanradiohistorvy com

each socket. Your dealer has
them in all types—including
the famous B-H tube for “B”
power units.

NATIONAL CARBON CO,, Inc.

General Offices: New York, N. Y.
Branches: Chicago Kansas City
New York San Francisco

Unit of and Carbon
Union Carbide Corporation

conG LIl Ugillly |
RADIOTU {

4-PILLAR SCREEN GRID

Eveready Raytheon Screen Grid Tube,
ER 224. The weight of the four large ele-
ments in_this type of tube makes the ex-
clusive Evcrcat_yy Raytheon 4-Pillar con-
struction vitally important.
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Rome is prepared to produce a wide
variety of coils to meet the most exact-
ing specifications. You will be partic-
ularly interested in the exclusive Rome
Processof Winding that produces heavy
wire coils in which a given number of
turns occupies less space than has here-
tofore been practicable.

Aside from the economies offecting
the coils themselves, consider the value
of possible savings through reduction
in size of the device to take the cuils.

This double saving is frequently suf-
ficient reason for the specification of
Rome Precision Coils.

But it is by no means the only reason.
For the Rome Process results in greater

Page 19

Useless Space in Coils is Expensive

accuracy and uniformity both physi-
cally and electrically. It enables the
designer to work within closer limits.
It facilitotes speedy assembly. It im-
proves thermal characteristics.

The sum of these advantages puts
the coil factor of any product in an
entirely new light. Rome Engineers are
ready to demonstrate specifically, with
sample coils built to meet electrical
requirements, HOw important these ad-
vantages are inrelationto YOurproduct.

ROME WIRE COMPANY
Division of General Cable Corporation
R O ME, N E W Y O R K

ROME PRECISION coiLs
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IMPRESSIONS ..« EXPRESSIONS

AUSTIN C. LESCARBOURA

N

/

The Game of
Mergers ) - e

HE industry is srill indulging in
the merry game of mergers. Duaily, a new merger is an
nounced ; more compiauies lose their idenrities: proprietors
exchange their independence for a hlock of stock and a
job; and stock brokers and hankers wax fat on the profits
of throwing in a generous mnount of water into an erst-
while substantial eapitalizarion.

Again we issne a mild warning regarding this merger
craze. Legitimate merger has always heen a good thing.
for it reinforces produection facilities, reduces costs. and
consolidates merchandixing outlers with n bigger profit for
the producer and a hetter value to the consnmer. llowever,
there are entirely too many merzers these days which are
worked purely for the fiseitl end. We have in mind the
merxing of many smaller eompanies, paying off the former
proprietors in a bhig block of stock of rhe over-eapitalized
merger. and with a hig pereentage of the srock sold by the
organizers to the public—with appreciable profits for the
finaneciers.  As often as not 1he former proprietors ulri-
mately wake up to find the stock of far less value than
they had anticipated. They hitve. in trurh sold their birth-
right for a mess of pottage. 1t is well-nigh impossible for
the management of some of the recently merged organi-
zatious to show any return on the shaves issued. with the
result that the shares soon drop down to sickly low levels,

No; we are getting just a bit too much of this merger
business. Unlezs 1he radio manufacturer is ah=olurely sure
he is enrering into a legitimate merger and not merely a
sereen for stock manipulations and quiek eleanup by fiseal
agents. he had hetter tight the battle alone.

I’s Not

!

That Bad! NE of our estimable contenporaries,
whieh always secims to find sutlicient dramarie news in our
industry to compete with any daily rabloid newspaper in
the marter of thrillers, assures us in its last issne that
certain radio and motor manufaciuring interesrs are about
to gobhle up the entire radio industry at one sitting. Among
the dreadfnl fearures of this threat, we are told rhat these
interests are huyving np the radio shops in muny cities and
tervitories, 80 as ro contral retail outlets: that many radio
manufacturers are being bonght up, so as to form a tre-
mendous manufacturing enterprise; and that. all in all a
perfect mouopoly is being creared without regard for rhe
laws of the land which. we believe. still have teeth when it
comes 10 the sritling of legitimate competition.

Of eourse a new and powerful organization has just been
set up by the Radio Corporation of America, and the Gen-
eral Maorors Corporation, with the former contriburing
4,900,000 and the latter 5.100.000 of dollars, representing
499 and 519 of the stock. A ten million dollar eapital
is not to be ignored, but on the other hang it is not over-
bearing. as eapiralizations go these davs. Frankly, we fail
to see where this new organization can monopolize the field,
although we frankly admit that it may play an important
role in rhe industry.

There is room for the new organization, 1t may be de-

pended upon to exploit a plaee for itself in the zrowing
market, Tt will no doubt practice the live and let live

Let us
Any

philosephy which marks all present-day business.
treat this new organization as a worthy competitor.
other course would be decidedly untair, to begin with,

Exclusive Sales
2 . - ¢
I\Ppl eIk OMISONE has said something
about the silver lining of the dark cloud. Just now, with
an obvious over-production of radio sets and, to a lesser
degree, vacuum tubes, and with jobbers and dealers more
or less dictating the terms wumder which they will carry on
tlre merchandising aetivities of the industry, there is a
growing tendency to award exclusive territories to both
jobhers and dealers.

Personally, we believe this is really a blessing in dis-
wuise.  While it may come as a rude surprise to many radio
manufacturers. heverotore accustomed to selling anywhere
aud to anyhbody, it is aetnally 2 step in advance to grant
exclusive revritories. Obviously, a jobher cannot push a
line whieh is handled by his competitors in rhe same terri-
tory. No jobber is going to put over any real sales efforts
on a given line when he feels that such efforts may be
helping hLis competitors as well. It takes monev to push
any line, and the average jobber, long since grown lazy in
rhe matter of doing a sclling job, is not cambling with his
money,

The same story holds true for the retailer, and in even
srenter measure. since his selling efforts nre necessarily
more intensive and ofren backed up by an advertising in-
vestuient. No dealer is going to do any real selling and
advertising unless he is assured of a 1009 break on the
husiness ereated.

Grant exclusive territories, rherefore. hut bhe sure you
arant them 1o genuine Go Getiers!

The Merchandiser’s

Turn IIE eold story of supply
and demand is unfolding itseif in the radio industry. What
wirh undeniahle over-production of radio sets and vacuum
tubes in sight even at this early date in the radio season,
radio nanutacturers have more to offer than the mer-
chandisers are ready to take. Consequently, supply ex-
cecds demand: which. rranslated into trade terms, means
that jobbers :nd dexlers are doing all the dietating and
picking this vear.

Never before have the jobbers and the dealers heen so
fortunately fixed in this industry of ours. In most terri-
toriex. rhese merchandisers nre looking over the offerings
and deeiding whot they will handle and on what terms.
Existing diseonuts are being Ianghed at in many instances,
and both jobbers and dealers are naming their own fizures.
Also, they are insisring on exelusive representation in many
instances, and getting it without areument.

Verily, it is the merchandiser's turn this season. There
is no help for ir. We have over-produeed again, and must
suffer the consequences. lowever, this is perhaps not so
much an oceasion for weeping as for jubilation. There
may he a definite gain, after all, in having the merchandiser
tell us what he ean and cannot handle, and on what terms.
At any rate, the siruarion is mighty interesting.
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“This Cabinet Makes Sales,”

say Marvin Dealers

ROM dealers everywhere comes the high-

est praise for this new merchandising
idea by Marvin. Introduced just a few short
months ago, the Marvin Metal Display Cab-
inet has already established itself as a suc-
cessful sales-maker and an absolute stock
control for Marvin dealers.

Lithographed in full eolors and sturdily con-
structed of metal, this Marvin Cabinet immediately
catches the cye and urges the custonier to buy Marvin
“Master-Built>® —the tubes that serve better and live
longer. Placed on the end of the counter, back against
the wall or featured in the window, this cabinet is always
rendering good service and telling a story.

Be guided by the experience of other successful dealers

and put this Marvin Cabinet to work for you. It holds

) just about the right number of tubes you want to dis-

play. You will find it will reduce the number of tubes

vou have to carry, simplify your inventory problems and

increase your tube profits. 1t is free to all Marvin deal-
ers. Ask vour Marvin distributor or write to

VERY Satueday night at 8.30 us for complete information.
4 Fastern Standard Time (7:30
Centeal Standard Time) over Sta-

ton WIZ and Ansociated NILC. MARVIN RADIO TUBE CORPORATION
Stations. the arvin uNieinns are

mukine Heigicnts of millions of Irvington, N. J.

Fria T S e e Ceneral Sales Office: 225 BROADWAY, NEW YORK

tising and adequate display ma-
terial usaint in telling the story of

Marvin “Muaster-Bnilt”—tle tubes
that serve betier and live longer.

MASTER~-BUILT
RADIO TUBES

l
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/ 'Nation-Wide

Service

] HE fact that Dudlo has become the
| nation’s headquarters for coils and \
‘ magnet wire has made necessary the or- \

' ganization of a vast, nation-wide service
which stretches from Atlantic to Pacific. L

Dudlo’s modern factory facilities at Fort \ 1
Wayne, Ind., have made possible produc-

tion methods that are unparalleled, and

Dudlo engineers, with their years of ex-

perience, will help you solve the most

complex coil and wire problems which

may be peculiar to your product.

DUDLO MANUFACTURING COMPANY \
FORT WAYNE, INDIANA
Division of General Cable Corporation

wwWw americanradiohistorv com-


www.americanradiohistory.com

Radio Engineering, November, 1929

Circuit Combinations That Provide Sub-
stantially Uniform Signal Selection’

Band-Pass Filter Circuits Combined With Tuned Resonance Circuits

HERE has been a marked ten-

dency in recent years in the

design of radio broadecast re-

ceivers toward the separation
of the functions of signal selection and
radio-frequency amplification. This
trend began a few yeuars ago, when the
majority of manufacturers discarded
the coupling tube method of supplying
the signal in the antenna to the re-
ceiver, and has now gone so far that
laboratory models have been con-
structed and commercial receivers
have been built in which the complete
function of signal selection is accom-
plished before any amplitication of the
signal is permitted to take place. This
separation of functions has Dbeen ac-
complished through the use of the
band-pass filter. Whether or not this
separation of functions should be
complete remains to be seen after a
more thorough study of the band-pass
filter has been made. Such filters as
are generally used have certain in-
herent disadvantages which in a prac-
tical radio receiver must be eliminated
and which in general are most easily
eliminated by combining the band-pass
filter with other circuits.

“Phantom Stations”

The desirability of adequate signal
selection and filtering before amplifica-
tion is well known to everyone. Due
to the mnon-linear characteristics of
amplifier tubes, a certain amount of
rectification of the signal takes place
in the first stage of amplification as
well as in the following stages result-
ing in a small rectified current avail-
able for the modulation of other car-
riers if they are present. In the
neighborhood of a strong broadcast
station, as a result, a earrier to which
the receiver is tuned will sometimes
be modulated by the audio-frequency
signal of the partially reclified carrier
of the local broadeast station, and
both signals will be heard together.

_'Engmeermy Dept., F. A. D. Andrea, Ine.

t Delivered before the Radio Clud of
America, September 11, 1929.

in Cascade
By E. A. Uehling*

This modulation ean take place in an-
other way. Two stations whose car-
rier frequencies are separated by such
an amount that their difference falls
in the broadeast band can ofien be

heard together when the radio re-
ceiver are not impaired, and they
quency. The resuit is the well-known

phenomenon of “Phuntom Stations.”
In order to avoid this condition, a
more thorough separation of signals
is required before any amplification
takes place.

The band-pass filter is well known
for its selective properties. It has
other advantages as well, among them
being the flat top characteristic which
so adequately permits the transmission
of sidebands. As a consequence, side-
band cutting is reduced to a minimum,
vet the selective properties of the re-
ceiver are not impaired, and they
may, in faet, be improved. A broad-
cast receiver must, however, be cap-
able of receiving carriers over a wide
range of frequencies. It is here that
trouble is encountered in the use of
the band-pass filter. Its character-
istics at one end of the frequency
range may be entirely unlike its char-
acteristics at the other end. A varia-
tion in band width with change in

frequency is the most evident of these
varying characteristics. There are
others as well, among them being a
marked chunge in the ratio of the
input and output voltages if the coup-
ling between the”circuits of the band-
pass filter is permitted to have a value
less than the critical value at any fre-
quency in the broadcast range. Occa-
sionalty there are conditions under
whieh it is desirable to design the cir-
cuits in this way.

A band-pass filter in its most simple
form consists of two circuits of posi-
tive and negative reactance coupled
together by means of either a positive
or negative reactance or a combination
of one or bhoth. Two such circuits,
coupled by a negative reactance, are
shown in Fig. 1-A. In Fig. I-B and
Fig. 1-C, respectively, similar circuits
coupled by a positive reactance are
shown ; in Fig. 1-D and 1-E the same
circuits having a coupling between
them consisting of a combination of
reactances, and in Fig. 1-F the same
circuits again with capacitative and
magnetic coupling. The discussion in
this paper relating to band-pass cir-
cuits will be confined entirely to the
two-section type of structure.

(]

Ak

—\Iq\wf

g

e

¥

FIG.1

Typical band-pass filter circuits.
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ANT.
GND % T
O~
~TO A TUNED CIRCUIT~

ANT.

_3

GND

~TO A BAND PASS CIRCUIT~
FIG.3

Two methods of antenna coupling.

Two-Section Band-Pass Filter

One of the properties of a two-sec-
tion band-pass filter as shown in these
figures is that to an e.m.f. placed in
one of the circuits there will be two
frequencies at which the alternating
em.f. and current will be in phase.
These two frequencies occur when the
reactance of the first circuit X, and
of the second circuit X is expressed
by

: [T
X, ‘ (B —R Rz)
and

f
X, -‘/R’ (B*— R, Ry)
R,

where B is a real quantity and is equal
to the coupling reactance, and R, and
R: are the resistances of the first and
second circuits, respectively, The
coupling hetween the circuits must be
suflicient in which case

B > R R,

It is at these two vitlues of reactance
given by the above equarion, the posi-
tive and the negative value, that the
two peaks of the band-puss transmis-
sion characteristic occur. 'The radio
engineer is interested in the separa-
tion of these peaks; for on this separi-
tion the selectivity of the receiver and
the degree of side-band eniting largely
depends.  In general, R, and R. are
equal, or nearly so, when loosely
coupled to the energizing circuit, so
rhat

Xy=X,=x VB —R?

The frequency separation of the two
peaks can be easily determined. One
peak oceurs when the reactances X,
and X: are given the positive values
of the above equation. and the other
peak occurs when the reactances X,
and X, take on the negative value.
To determine the frequency separation
of the penks it is necessary onlv to
determine the rate of variation of the
reactances with changes in frequency.
This is done for an ordinary series
circuit which is a generalized form of

each of the cireuits of the bhand-pass
circuir,

o 1
X wl,- ’Ud
d x 1
dow =T T w—z—c
dx dxdw 2
df dedt 27Ltae
at resonance
1
;,,ZC' L
Then
dx
ag 4L
df ] 1 (b
dx 47L
Thus, for a small change in fre-

quency near the resonant point of the
circuit, the change in frequency per
unit change in reactance is equal to
Zj_L. The change in frequency per
unit change in reactance is inde-
pendent of the original value of -
As the generated frequency is varied
from the value it has at one peak of
the transmitted band to its value at
the second peak of the transmitted
band, the reactance of the individual
circuits X, and X, changes from

+ VB2 R through zero to F V 7 RZ.
The toral change in reactance is then
2V B:—R?. Integrating equation (1)
df 1
dx~ 47L
we have

f

X
4rL
Therefore, the frequency separation
of the points of maximum transmis-

Radio Engineering, November, 1929

VB?—Rtthe greater is the accuracy
of this equation. The error intro-
duced by spreading the value of
the derivative over the width of the
band is, however, very small when
radio circuits are considered because
of the relatively small value of f as
compared with f  the resonance fre-
quency of the individual ecircuits.
The frequency width of the trans-
mitted band is usually given by equa-
tions which neglect the circuit resist-
ances. According to these formulas
the lower frequency peak is given by

f
\/l - K
and rhe higher frequency by
fr
f2 e
VI—K
where f, is the resonant frequency of

one circuit taken alone and K is the
coeflicient of coupling

ko A
VLI,
If
Li=L,=L
.M
E=7
Then f, the frequency width of the
band is
f=fh—h=f : y 3
VISR VIFE @

Circuit Resistance

Liut the radio engineer cannot afford
ro negleet circuit resistances when
dealing with band-pass filters. This
is especially true considering the rela-
tively mnarrow width of the trans-
mitted band of frequencies and the

sion is
—_ high valuc of the radio frequency to
f ;X'L 2VB —R \,/,Bf" R? (2) which it is referred. Considered in
& 47 L 27L this way, the coupling appears very
The narrower the band width, close to the critical value and in this
or the smaller the quantity range the circuit resistances play an
40144 17 57 [ 10 0 10.5
//\
472 284 496 278 200 545
12
f
5/8
1 if TURNS ADJACENT
707 2554 20 4242
475 302 495 254 200 545
g 12 12
% - = % ‘/4 ® ”
. .02
L I
1 ST TURNS ADJUACENT FIG.2

Transmission characteristics of coupled circuits.
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extremely important role. It will be
evident that for zero circuit resist-
ances all values of coupling are
greater than the critical value for
(B°-R°) would always he greater than
7ero.

It will be interesting, nevertheless.
to show that equation (3) is approxi-
mately equal to equation (2) when the
resistance term in equation (2) is
dropped. The two fractions of equa-
tion (3) can be expanded into an infi-
nite series of which all but the first
few terins are negligible.

1 - I
VItE - 1HIZK 8R4
= K¢+ .
P . 15
1 1/2 K + 3/8K 48
== _ ..
£ e

Substituting these values in equation
(3) and neglecting all terms in which
K appears to the second and higher
degrees

Wy K K
f f:rl+—f 1+2.

« w M
=3-K=2rL

Negleeting the resistance term in
equation (2)
V B — R?

27 L

f

we have
B
4 27 L
inductive used

and if coupling is

M

= @)
B~ wMandf or L

equality of

establishing the

approximite
equations,
Having determined the width of the
transmitted band of frequencies and
the factors affecting this width, it re-
mains to determine what variations
exist when the circuits are tuned to
different carrier frequencies in the
broadecast riange without introducing
any change in these circuits except to
vary the tuning condensers as is ordi-
narily done in tuning a receiver made
up alone of tuned circuits in cascade.
In the process of tuning, L remains
unchanged. B, the coupling imped-
ance, will, however, vary, and R will
vary. If the quantity (B’-R°) can be
maintained constant, the transmitted
band width will remain constant. R
in general inereases in value with fre-
quency. I increases in value with
frequency if the coupling is inductive
and decreases if the coupling is capaci-
tative. It might appear on first con-
sideration that inductive coupling
would give more uniform width of
band than capacitative coupling. It
must be remembered. however, that
we are interested not only in the direc-
tion in which the coupling impedance
varies, but the rate at which it varies

the two

ONE TO ONE RATIO COUPLING
IN EVERY CASE.

A-TRANSFORMER - PRI. AND SEC.
WOUND ON 23/ FORM : PRIMARY
WOUND DIRECTLY OVER SEC.AND
SEPARATED FROM IT BY 3 LAYERS
OF PAPER.

B- TUNED IMPEDANCE , 2% FORM

C-TRANSFORMER - PRIMARY AND SEC.
WOUND ON 2¥,¢ FORM END TO END.

SCREEN-GRID VOLTAGE +45

5]
3

[CEE-ELE
s 5385 8

ne
(=]

VOLTAGE AMPLIFICATION

S

500 700 900 {100 1300 {500
FREQUENCY IN KILOCYCLES

FIG.5

Amplification of one screen-grid
tube with transformer and tuned
impedance coupling.

with frequency. The value of quantity
(B°-R°) may be substantially constant
though the individual quantities are
varying in opposite directions, pro-
vided that the rate of variation of
these quantities is actually low. Such
is the casze under certain conditions.
The rate of variation of B for in-
ductive coupling is
dB dleM]
de de
The rate of variation of B for capaci-
rative coupling is

M 4)

1
dB wCl 1

| . 5
T PR =

In an average radio circuit of fairly
low resistance coils and for 10,000-
cvele hand width at 500 kilocycles, M
for inductive coupling, and C for
capacitative coupling will have a value
such that the values of the two deriva-
tives just given will be approximately
the same. As the frequency is in-
creased, the value of equation (4) re-
mains unchanged, which means that
for inductive coupling the band width
increases constantly as the frequency
is increased, the resistance term being
more nearly negligible as the peaks
of the trunsmitted band separate from
one another. On the other hand. when
capacitative coupling is used. we must
usze equation (5), the value of which
decreases with increasing frequency,
which means that the rate of decrease
of the width of the band as the fre-
quency increases becomes less and
less.

Capacity Coupling

While neither type of coupling is
wholly desirable from the point of
view of changes in band width with
changes in frequency. capacity coup-
ling under certain conditions offers the
greater possibilities. This is espec-
ially true if the bund-pass filter is to
be combined with other resonant cir-
cuits in cascade. Such a combination
first of nll improves the characteristics
of the band-pass filter by flattening the
portion of the transmitted curve be-
tween the two peaks. In this way the
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advantages of both types of circuits
can be utilized and the combination in
most respects is very desirable. A
little further study of the character-
istics of a combined band-pass filter
and resonant circuits will disclose the
important advantages which exist in
favor of capacity coupling. As already
shown, the transmission band becomes
more narrow as rhe fregquency is in-
creased. The selectivity of ordinary
resonant cireuits, however, decreases
as the frequeney is inereased bhecause
of the increasing resistance of the cir-
cuits. To offset this decrease in select-
ivity, a band-pass filter that has a
very narrow band at high fregquencies
and a 10,000-cycle band at low fre-
quencies will give an over-all se-
lectivity band that is of almost con-
stant width.

Selectivity curves showing the
transmission characteristics of such
a combination of circuits are shown in
Fig<. 9 and 10. In this combination of
circuits a capacity-coupled type of
band-pass circuit precedes the first
amplitier tube and adequately per-
forms the function of signal selection.
In the amplifier, tuned circuits are
used to couple the amplitier tubes and
the ddetector. These circuits have se-
lectivity charicteristies of their own
which tend to improve that of fthe
band-pass circuit at the longer wave-
lengths. At the short wavelengths
conditions are reversed. The tuned
circuit characteristics are broad at
these wavelengths, but in combination
with the capacitative-coupied band-
pass circuit of extremely sharp se-
lectivity characteristics at these wave-
lengths, the transmission a2 few
kilocycles off resonance is very mater-
ially reduced. The result is a se-
lectivity characteristic at all wave-
lengths that is substantially uniform.

‘I'here are still other possibilities.
IRadio-frequency amplitication tends to

1

~TO A TUNED IMPEDANCE CIRCUIT~

=

~TO A BAND PASS CIRCUIT~
FIG.4 .

Two methods of screen-grid
coupling.
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FIG.6

Amplitication of one screen-grid
tube with transformer coupling.

increase as the frequeney is increased.
In some cases this change in amplifi-
cation can bhe partinlly eliminated by
the introduction of fixed regeneration
that affects the higher wavelengths
only, hy careful design of the antenna
coupling system, by self resonance in
the primary circuits of the radio-fre-
quency transformers. and hy several
other methods. 1f secreen-grid tubes
are used. however, this problem be-
comes more diflicult, and if the ampli-
fication is made to meet the require-
ments at 500 ke. it may be so large
at 1,500 ke. that over-all regeneration
will produce instability, This condi-
tion ean he partinlly removed by using
a capacity-coupled band-pass filter
that has its coupling inipedance so
adjusted as to pass through the point
of critical coupling at some point in
the broadeast range. At all fre-
quencies greater than this critical fre-
queney, the gain will be gradually re-
duced as the frequency is increased
with the result that the receiver will
have a more nearly uniform amplifi-
cation curve and the possibility of
oscillation at short wavelengths will
not be present even though the total
amplification is further increased at
the longer wavelengths than could
otherwise have been done.

Position of Band-Pass Circuit

When the band-pass circuit is used
in this way and loosely coupled to the
antenna circuit, it will supply to the
grid of the first amplifier tube for a
given voltage in the antenna ecircuit, if
the coupling between the circuits is
sufficient, a voltage equal approxi-
mately to one-half the voltage that
would have been supplied had an ordi-
nary tuned circuit been used. It does
not follow. however. that from the
point of view of maximum voltage
amplification a more desirable position
for the Dband-pass eireuit could have
been found. If used in the output cir-
cuit of a screen-grid tube, the voltage
ampliﬁcafioxn for the stage would be
only one-half the amplification obtain-
able if a tuned circuit had been used
instead. In fact, it is more or less
general that when a band-pass eircuit
is supplied by means of an ideal gen-
erator, i. e, one in which the generated
current is independent of the load im-
pedance, the voltage amplification is

approximately one-half that obtainable
if an ordinary tuned circuit had been
used instead of the hand-pass circuit.
If a band-pass circuit is used follow-
ing a -27 type tube, the loss in amplifi-
carion as compared with that obtain-
abhle with an ordinary tuned circuit,
orher conditions being identical, is ap-
proximately 30% under the best condi-
tions for each type of circuit. This
loss in voltage amplification can be
shown very easily. Referring to Fig.
3-A where the ordinary antenna cir-
cuit is shown, the current in the tuned
cireuit is given by

mz sl Me

A
where Z.' is the forward equivalent im-
pedance of rhe antenna circuit, that is,
the impedance of the antenna circuit
as influenced by the tuned circuit. But
the resonant frequency of the antenna
cirenit is usually much higher than the
highest frequency of the Dbroadecast
band and the eoupling impedance is
usually very small. Therefore,

Z "= 7, approximately

and

. wMe

WSz ®)

In Fig. 3-B is shown an antenna eir-

cuit coupled to a bhand-pass circuit.
The current in the first of the hand-
pass circuits, the one to which the an-
tenna is coupled, is given by

P ] Me
where Z,’ is now the impedance of
the first tuned circuit as influenced by
the impedance of rhe following circuit
to which it is coupled and not that
of the tuned circuit alone as before.
Again,

Z.' == Z, approximately
and
= ‘-")L% nearly
Zy Ly N
If Ry =R,
= is (7)

and the equation just given holds as
well for the current in the final cir-
cuit, which is the one in which we are
interested.

This equation differs from equation
(6) only in the termm Z;’ which has

replaced Z. In the term Z:’
Xy =X.— fz—“— X,=0
and
Ry =Ry + M Ri=2Ra

Therefore, the denominator of the
equation (7) is twice as large as that
of equation (6) and the voltage ratio
when the band-pass eircuit is used is
one-half that obtainable with an
ordinary tuned circuit. Now assume
that the band-pass filter had been
placed after one of the screen-grid
tubes. The eircuit is shown in Fig.
4-B. The load impedance would be
that of a tuned circuit and is equal to

L
Ru=grC

where L is the inductance of the tun-
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ing coil, C the capacity of the tuning
condenser, and R, the resistance of
the first circuit as influenced by that
of the circuit to which it is coupled.
This resistance R, is equul to

w? M
Rl, — Rl + 222 3

Therefore, the resistance term in the
equation for RL is twice as large for a
band-pass circuit as for an ordinary
tuned circuit. Therefore, RL is re-
duced one-half when the band-pass
circuit is used, and the amplification
which is equal to
E=gm RL
is also reduced one-half.

R-F. With Screen-Grid Tube

Having considercd the problem of
signal selection and the selectivity
characteristics of a particular type of
band-pass tilter combined with tuned
radio-frequency circuits, we will now
turn our aitention to the problem of
radio-frequency amplificittion using the
screen-grid:  tube. Both impedance
coupling and transformer coupling will
he considered. Because of certain
characteristics of the screen-grid tube,
and in particular rhe hizh plate im-
pedance of these tubes, the problem of
high amplitieation per stage is reduced
to one of obtaining a high load
impedance.

The elementary equation for ampli-
fiearion with a single three- or four-
element tube is

Rx+ Rz— 2R

This can be transformed and reduced
to more simple terms by neglecting the
value of Rr whenever it appears with

re in comparison with which it is
small as follows:
[’7]{_!;7 Rure
re + Ru re rr +Ro
e .
=Gn Rx.r TR G Ruapproximately.

The external load impedance is usually
obtained by means of a resonant cir-
cuit. If an anti-resonant circuit ap-
pears directly in the plate circuit, the

TYPE OF COIL
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PRI. 80T. N.37 D.S. WOUND DIRECTL)
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80T No.42 SSE . PRI. AND SEC.
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C-PRI.AND SEC 90T. N2.32 5.5, szc ON 176
FORM. PRI.ON {34¢ FORM. PRI. FORM SUP-
PORTED WITHIN SEC.WITH 15T TURNS ADJACENT,
D-PRIMARY WOUND IN FOQUR LAYERS OVER
LOw END OF SECONDARY.
E -PRIMARY WOUND IN FOUR LAYERS ‘/16
FROM LOW END OF SECONDARY,
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Amplification of one screen-grid
tube with tuned Impedance
coupling.

load impedance RL is given by

RN

T RC

where 1. is the inductance of the re-
sonant circuit, C is the capacity and
R is the resistance.

if the resonant circuit is coupled
inductively to a coil which is located
in the external plate circuit the load
impedance is given by
o M2
TR
where M is the mutual impedance
of the radio-frequency transformer and
R is the radio-frequency resistance of
the secondary circuit. It will be
understood from this equation why
wM must be made so much larger in
value when screen-grid tubes are used
instead of the —27 type.

A little calculation will show that
if M is made so large that it is equal
in value to the inductance L of the
‘tuning coil, the value of RL obtained
with transformer coupling is equal to
that obtained with impedance coup-
ling. 'To obtain this value of M the
primary inductance will have to be
greater in value than the secondary
inductance because the coeflicient of
coupling K cannot be made equal to
unity.

A little study of these equations will
give us some idea of the possible am-
plification per stage and the factors
‘that affect this amplification. If the
inductance I. is equal to 200 micro-
henrys, the maximun capacity of the
tuning condensers will be 419 mmf.
or slightly more. The resistance R
of the eircuit may be of the order of
10 ohms at 530 kc. If impedance
«coupling is used. the load impedance
at 550 ke. will be

——,L _ 200 . 10°
“RC 10 . 419 .10
and at 1500 ke. the load impedance,
assuming that the resistance R has
increased from 10 to 30 ohms, will be
_ L 20. 10+

RC 30.56.10%
The screen-grid tube has a mutnal con-
ductance of approximately 1000 mi-
cromhos. The amplitication per stage
is then equal to

G=G=Ro=1000.10" . 47,700 = 47.7

at 850 ke.

Re

Ru:

Reo =47700 ohms,

Ru = 119000 ohma,

The amplification available is found
to be directly proportional to the
tuning coil inductance and inversely
proportional to the circuit resistance.
The latter consideraton calls for coils
of good shape factor, shielding that
does not appreciably intercept the
magnetic lines of force of the coil,
large size copper wire, low-loss ma-
terials in the constructon of coil forms
and compensating condenser dielectrics
and supports, and good condensers.
The value of L should be made as
large as practieal not only because of
the inerease in amplification obtain-
able, but also because the selectivity is
improved thereby as is indicated by
the equation for the decrement of the
tuned circuit, given hy

R
TT21{L
R.F. Choke
When the stages are impedance

coupled an 1-f. choke coil must be used,
to avoid an excessive use of blocking
condensers in the tuned circuit, and
a grid resistor. The use of such a
choke has several advantages. The
gain characteristic of the amplifier
can be varied considerably by choosing
the characteristics of the choke coil.
The choke coil impedance must, how-
ever, be extremely high at all fre-
(quencies to prevent it from adding
considerable reactance to the tuned
circuir. The characteristics of r-f.
choke coils vary considerably with the
-onditions under which they are used,
as for example, the circuit to which
they are connected, their proximity to
the metal chassis of the receiver, and
the iron plate on which this chassis
rests in the console and the character
of the bolt used to hold the choke coil
to the chassis.

Because of the characteristics of the
choke coil and because of the effec-
tively closer coupling obtained with
tuned impedance circuits, the amplifi-
cation characteristic in the r-f. stages
is in general more uniform than is
obtained with transformer coupling.
Conmparative results for the two types
of coupling are shown in Fig. 5. If a
different design of r-f. choke coil had
heen used. a different curve for impe-
dance coupling would have been
obtained.

The sanie latitude in design is per-
missable with transformer coupling but
there are greater practieal limitations.
In order to obtain a reasonably low
ratio of amplification at short waves
to that obtained at long waves, the
primary inductance must be very
large. The effect of increasing primary
turns is shown in Fig 6. One reason
for the decrease in amplification at the
short wavelengitlis when the primary
inductance is increased above a certain
value ean be understood by considering
the equation for transformer coupling.
The load impedance we have found
equal to:

w? M?
R |

RiL= Fm
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The ratio of the voltage across the
primary to that impressed on the grid
of the preceding tube is then

E, o o w? M2
F; = Gun Ru=Gg, R

If the coeflicient of coupling between
primary and secondary is nearly unity
the voltage step-up or step-down be-
tween primary and secondary is sub-

stantially equal to and the volt-

L
M
age ratio Dbetween the grids of sue-
cessive tubes is then
w*M? L
R: M

As @M is increased, the value of the
term RL increases and may reach a
value where it is no longer possible to
express the equation for amplification

g=—0e

without including the term

re
Ru+rr
which may hecome considerably less
than unity in value. Then the gain
will have to be expressed as follows:
- w? M? re L
g=Cn g, — MM
TR
re L
re Rz M lﬁ
w? M?
w? M? wkL
rr Rz + o? M? oM
w M
oy D Y
With respect to variations in oM
this value of g is a maximum when:
w? M2=rr R,

When °M’ is increased in value by
varying M to the point where it be-
comes equal to or greater than r, R.
there is a decrease in amplification.
The decrease in amplification at 200
meters with increasing primary turhs
as shown by the curves of Fig. 6 may
not be explained in this way. however,
for it is doubtful whether the con-
ditions for optimum coupling have
been satisfiedl in these tests. These
results are more likely due to capacity
coupling between primary and second-
ary which reduces the load impedance
of the primary circuit when the num-

G
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SELECTIVITY
AT 200 METERS

FIG. 10

3
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30 20 0 o 1

20 30
KILOCYCLES KILOCYCLES
BELOW ABOVE
RESONANCE RESONANCE

Microvolts required in a .00025 mf,
antenna to produce a standard
signal of 50 milliwatts,

ber of primuary turns exceeds that of
the secondary.

Effect of Capacity
The effect of eapaciry between the
primary and secondary windings of
an r-f. transformer designed for screen-
grid tubes ix more imporiant than
similar eapacities have been considered
in the past.  This capacity has its

effect on the amplification per stage
and on the frequency range rhat a
given tuning condenser will cover.

The latter effect is probably the more
important, and is especially noticcable
if the primary winding is wound close
to the secondary and covering only a
portion of the secondary winding. In
general, coils with an equal number
of turns for both primary aud second-
ary have heen found most satisfactory,
Ispecial eare must be taken that the
stages will tune to the same frequency
over the entire broadeast ranuge. De-
canse of the very close coupling re-
«quired, and rhe effect of the copper
in the primary winding on the dis-
tributed ecapacity of the secondary,
rhese coils may not tune to the same
frequeney over the broadeast band
with the antenna coil or other coils in
the receiver that differ from them in
construerion.

Selectivity requirements may not, in
generial. permit the use of unity ratio
in rhe design of the radio-frequency
transformers,  The resistance added to
the tuned circuit and due to the tube
plate impedance will be equal ro

w? M2

T

RI

P

nine or ten
impedance

This may amount to
ohms at 200 meters. If
coupling is used, the smme vialue of
resistance is added to the runed cir-
cuit if the full number of turns on the
tuning coil is used in the plate circuit
of rhe amplitier tuhe.

Methods of Measurement

Two distinet methods of mensure-
ment have been used in obtaining the

experimental data that was necessiry
for the verification of the theory.
Most measurements on radio receivers
and circuits require the use ot a very
small known input voltage. If ampli-

ficution measurcments on a  single
stage of radio frequency are to be

obinined this voltage can be as large
as .1 volt and its value must be ac-
cnrately known. If several stages of
radio-frequeney  amplifieation or an
entire receiver are to be measured,
this volrage may have to be less than
a millivolt and if a very sensitive re-
ceiver is to be measured it may have
to be as low as a microvolt, and again
the voltage must he accurately known.

There are a numher of well-known
methods of obtaining a small known
voltage of radio frequency. One of
these is to pass a cirrent of the de-
sired ftrequency through a straight
copper rod of negligihle resistance and
to use the reactive voltage drop of a
portion of this rod to supply the input
volliige.  The inducrance of the rod
can  be calculated by  empirical
formulas

A secomd method is to use rhe re-
sistance drop of a small non-inductive
resistunce. It is, however. more difli-
cult ro obtain a small acenrately kiown
resisrance of negligible induetance than

it is to obtain a small accurately
known indnerance of negligihle
resistance.

A 1hird method is to use a mutual
inductance, Empirical formulas for
mutrual inductance are not, however,
as accurately known as for self-induct-
ance, and measured mutual induct-
ances would not be of a sutliciently
small value to render them satisfac-
tory for this purpose,

A fourth method is to generate a
large voltage of the desired frequency,
measure it with a thermocouple meter
or vacuum tube meter., and then at-
tenuate it with a radio-frequency
artenuator of known characteristics to
the desired value.

The ftirst and fourth of these
methods have heen used to ohtain the
curves described in this paper. The
first method waus used exclusively until
another method giving smaller volt-
ages was necessary. Then the results
ohtained by the first method were
checked by the fourth and they were
found to he reasonably accurate.

The tirst method is valuable hecanse
it ean be used conveniently without
rhe need of elaborate apparatus. It is
aceurate, provided that considerable
care has heen taken in determining
that the calculated impedance and rhe
acrual  impednance across which the
voltage drop is used are identical. For
the purpose of these measurements a
copper rod .15 em. in diameter and
25 em. long was used. The inductance
of this rod is given by rhe formula

| 1 ,
L = .002 2.303 logw fl 75

where 1 is 1he length of the rod in em.,

d is the diameter of the rod in cm,,
and L is the inductance in micro-
henrys. The inductance of the rod
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described is rhen equal to .2S7 micro-
henrys. and the reactance is equal to
H91 ohm at 550 ke, and 2.703 ohms at
1500 ke. 1f two milliamperes of cur-
rent are permitted to pass through the
rod at either frequency, the voltage
developed hetween the ends of the rod
will be 1982 microvolts at 330 ke. and
5406 microvolts at 1500 ke.

The mechanical and electrical ar-
rangenient must be such that the
rhermocouple meter cannot read cur-
rent that does not actually pass
through rhe rod. 1n general, the meter
should be connected to the circuit as
near ground as possible and the cir-
cuit should be grounded at one point
only and all capacities to ground for
the rest of the circuit should he as
low as possible, Sources of error that
might be encountered are: a, mutual
inductance between the portion of the

rod used for supplving the reactive
volinge and the ends of the rod
whether the end lengths are in the

same straight line as the useful por-
rion or not; h, mutual inductance he-
tween rhe useifnl portion of the rod

and the ground wires and metal
chassis; ¢, charging enrrents in the
eircuit,

1f the meuasnring equipment is well
arranged mechanically and electrically,
these errors can be made very small.
The errors due to mntial inductances
can be eliminated by using instead
of a copper rod, a copper rod and
sheath concentrically arranged, the
sheunth acting as a return circuit. The
sheath will not eliminate mutual im-
pedanees but it will make them more
definite and susceptible to calculation.
Current flowing in the copper sheath
does not produce a magnetie field in-
side the sheath. vet a mutual induct-
nace between these two branches of
the circuit does exist due to the elec-
rrostarie fields existing between the
electrons comprising the current. The
mutual impedance ean he catleulated.
whereupon the resultant impedance of
the rod alone hecomes known and can
he used for supplying the reactive
voltage drop.

Thus, having a source of known
voltage, we need only an output volt-
age measuring device to measure the
voltage after amplitication. A vacuum
tube voltmeter is most satisfactory for
thix purpose because of its slight effect

on the apparatus to be measured.
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Amplification is rhen given as the quo-
tient of the measured ourput voltage
and the known input volrage. Selec-
tivity measurements can be made in
the sume way, varying either the in-
put frequency or rhe reactance of the
circuit under test.

The curves shown in Figs. 5. 6, 7
and S, were obtained by the use of rhe
method just deseribed. 'I'hese results
were checked at a later date using a
standard signal  generutor supplying
an aceuritely known voltage across i
very small resistunce. The Ilatter
method is the fourth one mentioned
above. Tor single stage amplifieation
measirements this voltage was ap-
plied directly to the grid of the ampli-
tier tube. When making measure-
meuts on a4 complere receiver and

MOOULATION 30%
WAVELENGTH 535 METERS.

EO ——== o
zg T |

wof :
_"5»

0SS |

1000
FREQUENCY IN KILOCYCLES

FIG. 12

Fidelity characteristic from
antenna to loudspeaker.

when making measurcments on the
transmission characteristies of hand-
puss cireuits, this voltaze wus applied
to a dumniy autenna circuit conxisting
of the 2-ohm resisranee of the signal
generator, a 00025 mf. condenser and
the primary of the transformer used
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for coupling to the apparatus being
measured. In addition to checking the
results obtained by the first method.
this method was used to obtain the
results of Kigs. 2, 9. 10. 11 and 12,
The lust four figures deseribe the per-
formmanee of a laboratory receiver de-
signed aceording to the prineiples dis-
cussed in this paper. ‘The selectivity
curves are of special interest. They
ilustrate what can he done in the
way of maintaining uniform selectivity
charaererisiies in a receiver. Though
the selectivity curve at 200 meters is
slightly breader than at 545 meters, it
is believed that there is am improve-
ment in results over that which is
usnally achieved with four tuned cir-
cuits in the spaee available for the
radio-frequeney eircuits,

New Plant a Model of Modern Efficiency

Novel Arrangement and Modern Equipinent Effect Greater

N planning aud designing rheir new
plant in Long Island City. N Y.
the Allied Die-casxting Corporation
has endeavored, hy every means

known to modern cngineering. 1o not
only equip their new plant with rhe
finest and most up-ro-date operafing
equipment : bur also to ntilize the avail-
able space to the best adviauntage, pro-
viding the greatest ease in operation
and eliminaring as muel as possible
waste in energy and rime, therehy de-
veloping a1 high degree of efliciency.

The new Allied building offers 75000
squre feet of ideal space on four
tloors.  Being of daylight construction,
with light on all four xides and fully
sky-lighted if makes n well-ventilated,
cheerful. light. sanitary plant.

Every convenience possible has been
supplied for the eomfort of cmployees.
Shower haths have been instilled for
the use of the operators as well as
extensive rext and locker roomms.

Maximum Operating Space
Obtained

ntilizing the space
available to a maximum degree has
bheen solved in several ways. Lach
floor is construeted with # minimwun of
supporting  pillars  consonant  with
All draiuns :ind pipes from die-
sring machines and ingot molds pass
throngzh the tloor strncture, eliminating
all piping on the tloor level. ILiach
floor is heated by unit heaters sus
pended from the ceiling. no wall or
floorr space heing consmued.  These
heaters. besides heing ont of the way.
instire o more complete distribution of

The problem of

heat. Being motor driven, the hear ix
forced 1hroughont each tloor and a

more uniform temperatnre results.

To minimize the effore and time ust-
ally expended in summoning otlicials
and department heads, who may he in

Economies in Production

another part of the planr. thronzh the
teleplione or to rheir oflices when re-
quired. a eall system has heen insralled
that reaches throughont (he entire
building. In  addition, self-service
elevitors serve each floor. hesides rhe
regnlar freight elevators, eliminating
all  stair elimbing aud  waiting  for
clevator ears,

The entire plant has been dexigned
and the various departiments planned
along the idea of conserving time and
labor. For instance: rhe lngineer-
ing Department is centrally loeated <o
rhat it is in eqnally elose eontaer with
all departmenis requiring its services
ar supervision.  The ddie eonstruction
department is located on rhe tloor di-
rectly benearh the casting department,
permitting elose contiict hetween these
rwo departments.  Oue of the fentures
of the die eonstruction department is
their maple parquer  tlooring,  laid
dingonally to eliminate wear awul pro-
vide a resilient dust proof covering

The trinnming, tinishing and maehin-
ing department is loeated on the seeond
floor =0 that the casiings produced on
the top floor rravel down 1o the second
flaor and after being processed there,
proceed down to rhe shipping depart-
ment.

The receiving, shipping and foundry
departmenrs  are, of course. on the
wround tloor and in order to faciliraie
rhe weighing in and ont of material
when necessary. large platforin scales
are sunken in the tloor at the loading
platforne.

A= rhe main boiler of the plant and
the tnrnaces in whiell the metals ave
alloved are all oil fired and a great
volume ol oil is constantly being de-
livered. a large oil reservoir iz so
placed thar it ean be filled directly
from the street by gravity without
inrerfering wirh the regular loading

www americanradiohistorvy com

and  unloading  of rrucks at the

entrance.

Roof Space Utilized

On the roof is located a large, fully
equipped merallurgical and chemical
laboratory for research worlk, for test-
ing rhe purity of metals received. for
texting allovs and for the development
of formulae to provide special alloys
for speeial uses. Also on the roof is
located o cooling tower. Thix tower

supplies the warer {or cooling dies,
ingor molds and ecompressors.  The

wiler is rerained in a ecirvcularing
svatem whieh not only eools the warer,
but nses it over and over again.
climinating the use of city warer and
ire waxte by allowing it to run off,
atfter passing rhrough the equipment.

Pipe Lines Aceessible and Easily
Traced

Throughout the enrire building the
pipe lines used for various purposes
are painted different colors. so that
rhey can he casily identified and
traeed In addition, all piping is
grouped and enclosed in a specially
coustructed pipe galley, which is pro-
vided with many doors permitting
quick and ready acecessibility

Monorail System For Handling
Heavy Dies

In the die e¢onstrnerion department
0 monorail <lem ix nxed, so placed
that it is available from any part of
the heneh, whieh lines the entire wall
of the third floor. permitting speedy
and  easy wmovement of lheavy divs.
This monorail system is also used
wherever large heavy pieces must be
moved about such as in the die storage
vaults,

(Continued on page 37)
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The Control Grid Glow Tube

Technical Data on the Properties and Characteristics of the “Grid-Glow”
Tube and Its Numerous Applications

I'’IT the advent of the new
tri-element gas filled tubes
for unon-simuttaneous relay
control of an electrie current
by grid action, and bhecause of the
enormous ratio herween the controlled
and the controlling energy, there is
offered an unlimited tield for develop-
ment work and application for them.
These tuhes, of whieh the theratron
and the “grid glow” tubes are types,
can he made in sizes for controlling
currents of a traction of a watt or sev-
eral Kkilowatts with a very small ex-
penditure of energy in the grid circuit.
which in 1he case of the “grid-glow™
tubes, is as small as 10" watt sec-
onds, wirth the controlled circuit
approximately 10 watts.

RBriefly, the “grid-glow™ tube is sim-
ilar to the UUX-874 regnlator glow tube
with the addition of a third element,
or grid. Current flow is uni-diree-
tional. The voltage Dbias applied to
the grid controls the voltage at which
the gas between the nnode and the
cathode hecomes conductive or glows.
Hence, its name, “grid-glow” tube.

Factors of Rectification

The rectification in a tuhe using
cold clectrodes must be produced Ly
other means than thermal-forced emis-
sion as is emploved in the thermionic
tubes using o tilament as rhe eathode.

At atmospheric pressure. with a po-
tential applied hetween the rwo elec-
trodes. there is nearly the same
amount of ionizing of the gas atoms
near either plate. However, as the
pressure deecrenses, ionizarion hecomes
more pronounced near the positive
electrode. This is easily explained in
that at lower pressure there are fewer
gas atoms; therefore. negative elec-
trons being emitted from the negutive
electrode are more free to accelerate
in velocity toward the positive elec-
trode. attaining speed suflicient to pro-
duee ionization by collision of the gas
atoms in the vieinity of the positive
electrode. 'Thus, at decreased pressure,
a gas hecomes more conductive,

Were both plates to he of the same
size and marerial, rhe ecleetron flow
would he the same in either direetion.
The amonnt of eleerron emission from
a surface is directly proportional to
its nrea. It is also dependent upon the
nature of the surface and the energy
that is required to remove the elec-
trons from the surface., which varies
greatly with different materials.

Aluminum requires little energy for
electron emission. Nickel requires
considerable energy and even when

* Radio Division, Bignal Corps. Asanciate,
AJ.EE,

By W. E. Bonham*

heated has
eission.
Thus, by having a eathode of alu-
minum with a pitted inner surface, a
smooth surface anode of nickel, and
having the ratio of their areas very
Liirge—500 to 1—and in a low pres-
sure gas, the conditions are highly
favorable for electron movement in
one direction, — ciathode to anode.

practically no electron

Construction and Operation
The tube at tirst appearance is like
the radio vacuum tube, the elements
and the bulb being mounted on a high-

Showing the construction of the

tube: A, smooth surface anode
non-emissive: G, grid; C. cathode.
With the anode and grid in a
length of separate tube the crest
leakage between these two ele-
ments is reduced resulting in-a high
*“free qrid” breakdown voltage.
The area and spacing of grid to
anode are also factors of ‘‘free
grid’’ breakdown, as the electron
field density increases as the elec-
trons near the anode and the grid
area must vary inversely with the
electron density to oroduce a given
biasing effect.

grade hase titted with prongs to fit the
standard UX socket. See Fig. 1.

The anode. in order to possess small
area, consists of a wire prong only,
the tip of which protrudes through a
narrow glass tube into the gas. Al-
thongh the eurrent tlow is small, the
anode is snbject to heat. and is accord-
ingly made of nickel — : non-emissive
material,  In elose proximity to the
anode. hent closely over the tip of it
and highly insnlated. is another nickel
wire prong. the grid. The cathode is
in the form of an alumimm cylinder
approximately one inch in diameter,
encireline the anode and the grid.
These elemenrs are in nearly 10-mm.
pressure. neon. the resultant glow of
which is a bheantiful orange.

The prineiple of operation is shown
by assuming a d-e. potential to be
applied to the anode and cathode. the
negative polarity to rthe cathode. There
will then be an emisgion of negative
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electrons from the cathode, the speed
of which is determined by the volt-
age applied, and whieh does not pro-
duce an ordinary detectable current
flow. At a detinite electron velocity
corresponding to a definite existing
potential between the cathode and the
anode, the instant ionizing of the gas
atom renders the space hetween the
two electrodes conductive. In this
case. the grid remains free. or floating,
in which econdition it accumulates a
negiative charge from the cathode
emission. This negative charge upon
the grid creates a negative space
charge about the anode. the effect of
whielh is to repel the negative emis-
sion from the cathode. decreasing the
electron velocity. and requiring a high
applied potential to break down the
gas.

Were the grid and the anode to be
in metallic connection. the grid could
not accumnlate a nezative charge.
Thus. the potential required to produce
breakdown is low at 330 volts d-c. as
compared to “free grid” breakdown at
900 to 1,000 volts.

Biasing of Grid

Contrary to Dbelief, biasing of the
grid is in respect to the anode. With
the grid free to accumulate a nega-
tive potential, it becomes negative in
respect to the anode. When in me-
tallic connection they are at the same
potential as zero bias. By placing a
positive hias upon the grid, the elec-
tron velocity toward the anode will
bhe accelerated, allowing gas to break
down at a low potentinl. The d-c.
voltage at which the tube will break
down with positive or negative bias
to the grid is shown hy the d-c. brenk-
down curve in Fig. 2. With d-c. hias
to the grid, the =a-c. potential
(R. M. 8. valne) necessary to break
down gas is .707. the d-c. valne.

After the gas has hroken down, the
voltage hins npon the grid has prac-
tically no effect or changes on the
anode cathode current flow because
the space ahout the grid is then posi-
tively charged. The strength of this
positive charge practically varies in
synchronism wirh the change of the
ciathode current. so rhat in case of in-
terruption of curvent flow for a period
of time exceeding the persistance of
the positive space charge, rhe grid can
build up negative upon the restoration
of the applied voltage preventing
breakdown of the gas until the proper
voltage is reached, or the biasing
charge is removed.

Thus: were a d-¢. bins of 100 volts
applied to the grid. the d-c. potential
required ro produce hreakdown would
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FIG.2

Graph showing the breakdown
(B.D.) and breakoff (B.0.) volt.
ages for a d-c. bias. The a-c.

B.D. and B.O. voltages are the
same, falling .707 of the d-c. B.D.
value. The d-c. B.O. value is 180
for any value of negative bias voit-
age; however, with a positive bias
it decreases to zero In the ratio
1 to The sensltivity curve is
shown for the breakdown value of
350 having no numerical value ex-
cept to show the relative sensl-
tivity at different bias wvoltages.
The sensitivity for a breakdown of
500 volts is approximately deter-
mined by shifting “a’ to 500.

he 450 volts. The voltage drop be-

tween anmde and cathode remains
constant at 180 volts. regardless of
current flow. Thus, the tube would

continue glowing as long as the ap-
ptied d-c. potential remzined ibove
180 volts. Telow rhis value, it would
break off or cease slowing, By the
d-c. break-off curve, it is seen that
with a positive grid hias the brealk-off
voltage is less than 180 volts as the
positive potential to rthe grid decreased
the potential drop between the cathode
and grid.

The tube as used in this respeet is
capable of maintaining a constant po-
tential between the limits of 0 to 180
volts,  Its value as a “countrollable”
voltage regulator is not limired by
any features of the tube which are
ohjectionahle.”

Now, if an a-c. porential is applied

to the cathode anade, the tuhe will
glow when the voltage during the

cycle that is negative to the cathode
rises to that value which is necessary
to break down the gas for the exist-
ing bins upon the grid. and will con-
tinue glowing during the alternution
until the 180-voit point is reiched.
The R.M.S. voltage when operating on
a-c. is the same for hoth breakdown
and break-off, and the rectified wave-
form is well reproduced within the
frequency limit ahove whieh rhe per-
sistance of the jpositive shield of the
ions about the :anode between cyeles
affects the following cyele. With n
d-c. bias of minus 100 volts to the grid,
an a-c. potentinl having a peak value
of 450 volts (318 1.M.8.) would hreak
down the tube and the current would
flow during rhat part of the alterna-
tion lying between the B.D. (break-
down) point and the 180-volt point.

If the grid hias voltage were to he
maintained at o certain vualue, say,
minus 300 volts. the vilue of the applied
d-e. potential to produce hreakdown
would then be: zero Dias breakdown
(350 volts) + 300 volis = GH0 volts,
as the ratio of rhe exisring bhias to
the potentinl above zero hias B.D.
voltage required to produce break-
down is 1 to 1. JFor a given hias
change, it is thus seen that the
ciithode potential necessary to main-
tain the tube just at rhe breakdown
point is deereased ov increased by the
same amount, depending on whether
the bias were made more positive or
negatrive. ‘Therefore, the amplitication
factor is 1.

The sensitivity of a tube individ-
ually consideved is of different value,
depending upon the Lg vilue for a
given Ec. ¥or. were Ee to be 300 with
Eg minus 200, the bhias would have to
be increased by 50 volts in order for
the tuhe to Ineak down.

Now, were the grid free (for whieh
the It D. voltage is 800), and were a
cithode potentinl to be applied. the
tube would exist with an aceumulated
negative charge upon it effectively
equivalent to a minus 450-volt bhias.
Now, 1he tube in order to breik down
at the 500 volts wonld have to have
the effective value of the hins reduced
1o an equivalent value of o minus 150-
volt hias. Were o lo0-inegohm re-
sistor connected herween the grid and
anode so that 3 microamperes flowing
from the grid through it produeced the
requitired 300-volt bias change, the tube

would break down. Now. were there
batr 293 mieroamperes showing, the
tube would be within & volts from

hreakdown. rhns rthere wonld  exist
upon rhe grid a power quantity of

05 X 3 X 10°:

which when dissipared tfrom the grid
allows the ruhe to break dowu.

20 miero watts.

Characteristics of Tube

The sensitiviry increases somewhatr
with increased cathode potential for
higher value resistance paths for any
leakage produces a greater effective
IR drop. 'Phe sensitivity curve in
Fig. 2 is taken at a eathode notential
of 350 volts, It is seen rthat sensiriv-
ity increnses us Ex nears O volts.
heing extremely high neanr hreakdown.

The rubes are rated in accordance
to rheir sensitivity. Some tubes, he-
cinse of slight diserepancies in make.
require less energy expenditure in the
grid cirenit to keep the tube just
helow Lreakdown. The sensitivity of
an average tube is such that the ap-
Mied potential can be adjnsted so
near the hreakdown point that the
euncrgy existing in the grid cireuit pre-
veuting tube hreakdowu, or rather.
maintaining it just on the verge of
breakdown, can he represented by the
small quantity of 107 watts. This
energy when dissipared from the grid
in one of the many possible ways will
allow tube breakdown.

Fig. 2 shows the a-c. and d-¢. char-
acteristics with d-e. bhias to the grid.
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All bhiasing is in respect to the anode.
Were the bias an a-c. voltage then the
a-¢. characteristic would form a 45-
degree angle wirh the horizontal axis,
and pass through the 250-watt point
on the biias axis only when the cathode
and the grid potential are in synchro-
nism. whieh they will be normally if

from the same source and no con-
dirion exists to produce a phase
difference.

With an a-e. hias differing in fre-

queney from rhe applied voliage, it is
easily seen rthat rhe tuhe will glow
intermitrently at a frequency corre-
sponding to rhe bheat frequency of the
two. This is true, however, only
under rhe following condition : at some
instant during the sequence of operi-
tion, the grid and the applied volt-
ages will he maximum negative to-
gether, and at this instant the grid
must be sutliciently negative to prevent
the tube from breaking dowu; other-
wise, the glow would he continuous.
‘I'hen it is the frequency of the lheat
that determines the frequency of the
intermittent periods of no tube glow,
and the relative values of the grid and
the eathode potentials that determine
whether there is a period of no glow.
In this respect the tuhe serves as a
synehronist indieator. Synchronism is
indicated hy the tube ceaxing to glow
with the proper relative voltage vilues,
for then the grid and the uanode are
of the same polarity at the same in-
stant. In case the tube continues
glowing. and the hias is not below the
proper value, then the two voltages
are of rhe same frequeney bhut differ in
phase Dy an amount near 90°, and
near 180° if the hreakdown drops
below the zero bhias value by an
amount nearly equal to the grid po-
tential. for then the grid is positive at
the instant when the applied porential
is maximum positive, After the fre-
quencies have indiented themseives to
be the same {(which we nre assuming
them to be). the phase difference can
accordingly he tignred, providing, of

600

550

500

450

400

350

D.C. BREAKDOWN VOLTS

25 50 75 400 150 200
MEGOHMS R. tN GRID ANODE CIRCUIT

Curve showing the breakdown
voltage for values of the grid
anode circuit resistance. Free grid

resistance is approximately 350
megohms depending upon the de-
slgn of the base and the socket
in which used. This curve will
vary somewhat for a given resistor
as the circuit resistance may be of
lower value than the resistor itself,
because of leakage in the socket
or wiring.
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FIG.4

This shows one of the many pos-
sible combinations of control. If
control Is to be obtained by a
decrease of resistance in the grid
anode clrcuit over a band of at
teast 10 to 15 megohms, the
adjusting condenser is set to near
tube breakdown. If breakdown is
to be produced by a capacity
change in the grid cathode circuit
then a value of resistance is se-
fected so that the tube is near
breakdown. then any decreased
capacity allows tube to operate
relay. Or the tube may be nor-
mally glowing . . then breakoff
ts produced by either a decrease of
the resistance or an increase of
the capacity.

course. that rhe two voltages have
similar shaped sine waveforms.

IFor instance, as seen by rhe graph
in Fig. 2. a potential having a peak
value of 100 volts will require an
applied potential having a peak of 450
volts to the eanthode in order to main-
tain the tube just at the breakdown
point with the rwo veltages in synchro-
nism. Now. as the phase difference
increases to 909, the peak voltage that
is necessary 1o m:lintuin rthe voltage
just at the hreakdown point clecrenses
to 350 volts. For, with a 90° phase
differenee, the grid is zero volts when
the earhode potenrinl is maximum
negative. This initial wvalue of 100
volts hias was selected in order to zive
a direet reading of the sine of the
angle of phase difference, for as the
phase difference shifts from 0° to 90°,
rhe voltage nmintaining the tnube just
at breakdown changes by (450 330),
100 volts.

The sine of the angzle increases from
0 to 1 as the angle of phase differenee
increases from 0° to 90°. This differ-
ence in the voltage reading obiained,
divided by 100, equals rhe sine of the
angle of phase dilYerence. Then. as the
phase difference inereases to 180° the
grid beecomes maximum positive when
the anode is maximum positive, for
which the volrage maintaining the tube
just at the tweakdown value is 250
volts. or 200 volis lower than for 0°
phase difference. Now. the sine of the
angle of 1807 is ¢, ‘I'hus. consideration
musi be given as to which quadrant
the angle of phase ditference might
lie in.

Now from the ahove,
as bias:

450 — x
100

using 100 volts

Sin.

in which x is rhe breakdown voltage
obtained. Now, at 180° the above
value of x would be 250 volts. making
the 8in. ¢ equal to 2. which is impos-
sible.  Thux rhe value 450 —x will
determine the quadrant that the angle
will lie in. Being in the first quadrant,

if below and
above 100.

Now as the angle
90° the sine of the angle decreases
from 1. Thus, when the angle of
pthase difference lies in the second
quadrant, the difference in the voltage
reading obtained must have snbtracted
from it twice the voltaze that the
difTerence is above 100 volts.

Thus, the above formula applies
only to the first quadrant. That for
the second quadrant is:

100, in the second, if

increases above

(430 — x 2 (450 X 100 Sin. o
100 in.
or
250 X
i o
100 Sin.

Current Averaging at Audible Fre-
quencies

When a d-c. bias is applied to the
«rid. the persistance of the positive
shield about the anode following each
halt ¢yele of glow tends to reduce the
effective negative potential on the grid
momentarily so that when high fre-
quency is applied to the eathode, the
rising )L diuring one alternarion is
at snch speed that the tnhe will hreak
down at an earlier point in the atter-
nation. becaunse of the momentarily
decreased effective grid charge. This
effeet is proportional to the frequeney
inerease. Thus. duving that alterna-
fion there is more (quantity of cur-
rent) rectitied than during the preced-
ing cyele. The increased quantity of
current for rhat evele allows a thicker
positive field to form about the anode
and the geid. Thus, the following eyele
breaks zas down at a still lower poten-
tial. The qnantiry of current inereases
eich preceding eyele to a maximnm
value. then likewise decreases eaeh
preceding cyvcle.

The high frequeney enrrent reectitied
in this way has an uaverage inerease
and decrease in the quantiry of elee-
tricity rectitied each cycle. The fre-
quency of the current averaging ix de-
pendent on the applied hias volrage
which coutrols the degree to which the
persistance of the positive shield affects
each alternation and can he varied so
that rhe averaging is eontrollahle
within the audible hand. In this re
spect it is 2 gencrator of aundihle fre-
queneies. Its uxe as such promises the
introduetion of a1 new form of modula-
tion. as the audible note is not & modu-
lation of rhe amplitnde of the rectified
wive, It is. instead, a modnlation of
the quantity of eurrent tlow for pre-
ceding rectitied alternations.

Effeet of Resistance and Capaci-
tance in Grid Circuits

When the grid and the anode are in
met:allic connection externally, the grid
annot acenmmnlate a negative charge
as it is conducted away as fast as it
is formed. The tube then funcrions as
an ordinary two-element tube. Thix
condition corresponds to a zero bias
voltage for which the breakdown vott-
age iz shown. With the grid (ree or
disconnected and well insulated to pre-
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vent any leakage from it, the break-
down voltige is eompararively high—
850 to 1,000 volts. The breakdown
voltage is then also governed by the
amounr of leakage that takes place
from the grid. 'This amount of leak-
age can be controlled hy the proper
resistance value placed in the grid-
anode circuit. If it is assumed that
all the leakage current from the grid
passes rhrough the resistor, the drop
across the resistor acts as a hias to
the grid. making it more negative in
respect to the anode as the resistance
value increases. Referring to the
graph of Fiz. 3, we see the voltage
breakdown for values of grid-anode
resistance. It shows that wirh a 25-
megohm resistance value in the circuit,
the breakdown voltiage is 3%, This is
the same as the hreakdown voltage for
a 40-volt negative bias upon the grid.
The current tlow through the resistor
is then in order of 1.5 x 10-¢ amperes.
Because of the instability of snch high
resistances, unless of special design,
the predetermination of the bhreak-
down voltage eannor be depended upon.
However. in cases where the vesistanece
of the external cirenit is subjeet to
ehange from, say, 13 megohms to 1
megohm. or vice versa., and it is de-
sired to obtain relay operation as a
result of the change, then operation is
highly dependable. Such eases are
unlimited. The change in the resist-
ance of a tlame will vary from approxi-
mittely 40 megohms to less than 1
megohm as the temperature changes
wirhin appropriate limits.

In  place ol resiziance conirol,
eapuicitance control is much more de-
sirable in that capacity is much easier
to viary than resistance and is not sub-
jeet to breakdown voltage. With a
constant potential applied to the
ciathode and anade and a eapacitanee
adjustment made so that the tulbe is

CONTROLLED METALLAC
CIRCUIT GLASS
SPHERE
1oV,
NOVEL CONNECTIONS
FIG.5
This circuit is extremely sensi-
tive to body capacity near the

sphere. The hand near the sphere
changes the capacity between the
grid anode elements. as the anode
is capacitively coupled to the
ground through the capacity of the

transformer windings, of which
one side of the primary s
grounded. Novel connections can

be made by using the auxilliary
terminal. By making connection to
a large surface with precautions to
prevent excessnve leakage from the
grid by the wiring, etc., and with
proper condenser adjustment, the
presence of the body within 2 to 3
feet from the surface is detectable.
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Circuit diagram
of arrangement

—° in which the
GRID tube is nor-
CONTROL mally glowing,
9 o allowing relay
operation to be

obtained by
breakoff. which
is reproduced
by any plate
current in-
crease from the
vacuum tube.

|
]

Hov

near breakdown, any slight increase of
capacity in the grid-anode circuit or
any leakage from the grid allows the
tube to break down.

In such cases where the desired con-
trol is not to be the function of an-
other supply source, the breakdown
and breakoiff voltages can be controlled
by a bias supplied to the grid through
a resistance or a capacitance con-
nected between the grid cathode, as
shown in Fig. 4. The bias supplied to
the grid by a condenser so connected is
controllable within wide limits. In
this circuit the tube can be adjusted
for any desired value of breakdown
between the zero bias value and near
free grid value.

The sensitivity is a function of fhe
relative values and the sum of (he im-
pedances of the grid cathode and the
ariil anode circuits. The ratio of the
impedances, as ¢an be reasoned from
the earlier paragraph on sensitivitr,
will determine the quantity of energy
that must be removed from the grid
in order to produce breakdown. while
it is the sum of rhe impedaneces that
will determine the amount of 1R drop
that a given leakage from the grid
will produce.

The value of the capacitance to give
a desired breakdown voltage will de-
pend upon the existing conditions for
lenkage from the grid. 1lowever, the
values that give best control are 50
mmf. for the grid auode cirveunit, and
150 mmf. for the grid cathode circuit.

An example of the use of the tube
by capacity change in the grid anode
circuit to produce retay operation, as
has recently been demonstrated on
varions oceasions hy passing the hand
near a metallic surface which is con-
nected to the grid. is shown in the
cireuit dingram, Fig, #.  This shows
a small 1 to 4 ratio transformer with
a secondarv eapacity of 10 ma. and
connected to the cathode anode of the
tube with a DFL relay in series. The
grid of the tube makes contact with 2
metatlic coating on the inside of the
glass sphiere, which is approximately
6 inches in diameter and is mounted on
a  well-insulated, high-grade panel.
The variable condenser of 150 mmf.
maximumn eapacity connected between
the cathode grid is used as a means
for supplving a negative bias to the
arid, so that it ean be adjusted to that
value which just prevents the tube
from bhreaking down. as indicated by
the small initial halo or glow about

the tip of the anode. This breakdown
can be so nearly approached that rhe
slightest leakage or capacity change in
the grid circuit, such as passing the
hand within 12 inches from the sphere,
will allow the tube to glow, operating
the relay. This circuit offers un-
limited novelty advantages nnd shows

the possibilities of the tri-element

glow tube.

Use in Conjunction Wiuith the
Vacuum Tube

The glow tube gives excepiional con-
trol advantages when used in conjune-
tion with the wvacnum tube amplitier.

An explanation of the cireuit dia-
grams, Figs. 6 and 7, will show the
principle whieh is used for relay
operation wirth the thermionic tube.
I'ig. G obtains relay operation by tube
breakoff, while Fig. 7 obtains relay
operation by tuhe breakdown.

In Fig. 6 the circuit arrangement is
sueh that an increased plate current
flow through the resistor acts as a
means for increasing the negative bias
upon the grid of the tube allowing
breakoff and giving relay operation.

The bias of the vacuum tube is ad-
justed to give nearly zero plate current
through the resistor. In case the plate
current is made zero. there is a4 possi-
bility of over bias upon the vacnum
tube, which would reduce the sensi-
tivity of the circuit, us part of the in-
coming signal strengrh would bhe con-
sumed in removing the surplus bias
before effecting a plate current change.

With a plate current of .25 ma.
maintained through the resistor, there
is a voltage drop across it of 50.000 x
00025, or 12.5 volts whieh is negative
to the grid. This hias is increased by
the bias supplied to the grid through
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minimum position. Thus, a potential
of nearly 440 volts is required to main-
tain the tube glowing. Then with the
condenser adjusted $o as to just main-
tain the tube at the breakoff, a very
small increase of plate current flow in
the order of .3 ma. gives an increased
negative bias to the grid of the glow
tube, of 25 volts, which is more than
sufficient to extinguish the tube.
wWhile there is a reduction of the anode
eathode current near breakoff, the
current reduction at breakoff is quite
sudden giving good relay action.

In the casc of Fig. 7, the resistor
is in the grid cathode circuit. Even
though the resistor is of low value the
resultant impedanee is high, as the
plate enrrent of the vacuum tube flows
throuzh the resistor in a direction
opposite to that furnishing a negative
hias to the grid from the cathode. The
control coudenser in the grid anode
circuit is thus very small, maintaining
a high degree of sensitivity. With a
normal plate current flow of .5 ma.
through the resistor there will be a
23-volt drop which makes the grid at
1 potential 25 volts more negative than
the cathode, which has the same effect
as making it 23 volis positive in
respect to rhe anode. The adjusting
condenser must necessarily be small
and its adjustment made near mini-
mum capacity, so that the tube would
just be near breakdown value as is
indicated by the small halo or initial
glow about the anode. Then an in-
crease in the plate current of .25 ma.
produces a 12.5-volt change in the bias
making it more positive in respect to
rhe anode, allowing the tube to break
down, and remaining so until there is
a decrease of the plate current.

In either circuit precautions must
bhe taken to prevent excessive leakage
from the grid of the glow tube, and in

order to eliminate any external
capacity, both the glow tube and
vacnum tube must be in a shielded
case.

These tubes are highly adaptable for
use with photoelectric cells. Relay
action is obtained either by tube
Ineakdown or breukoff depending on
whether the cell is used in the grid
or the grid cathode circuits, respec-
tively, and whether relay action is te
be obtained by an increase or decrease
of illumination upon the cell. In any
case, the condenser shonld he used for

the adjusting condenser when near the control adjunstment.
T.B.R.0R
DFL.1 50 MMF. <7

SRR i3

—
In this circult Y -] [}
the tube does
not normally
glow. Relay > 50.000
operatlon is ob- > OHMS 2
tained by an -3
increase In 1 “"llll'
plate current
through the

resistor, E %__
LBV
HOV FI1G.7 BIAS FOR
PLATE CURRENT CONTROL
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What About Servicing?

1 Digest of the Results of a Survey of the Problems and Opinions of

IG facrories. high-powered sules
forees. mass production, mil-
lions for advertising. highly
paid engineers, the gitt of gab,

headline mn:imes and front-page con-
cerns—all have gone into the making
and selling of radios. Rig men sit
baek and laugh. “We have the prob-
lem well in hand. The engineering end
is down fine. Our advertising manager
rells us rhat the bilthoards are plaster-
ed, the newspapers tilled. Our sales
manager rells us rhat se-and-so and
what's-his-name, big shots in the pub-
lic eve, are using our sets. Pictures
in the papers of Al Smith listening in
on the election returns over one of our
sets. We can sell all we can make.
The production manager reports rhat
his department is stepping up every
day. Great game. radio!”

Then a small voice asks: “Iow long
will it last?’  “Last?’ says the big
man, “why forever! This is a big in-

dustry. Millions invested. It's got to
last.  And anyway, what's to stop
it?”  The engineer seconds the mo-
tion. "‘We've got the engineering down
cold.  But there’ll always be improve-

ments, refinements, to make last year's
set look old. People will keep turn-
ing rhem in aml getting new ones.
They're always after the Iatest.
“Yes,” from rhe advertising manager,
“we’ll make them feel like pikers if
they haven't zot the latest model.”
And the engineer, '“I'he automobile
manufacturers ave able to do it. A
few refinements in the engine and
cliunge the body styles. Like women's
dresses!”

iut  the small  voice continues:
“How? Automobile vepeat sales are
due not only to quality in the produet.

There’'s something else. Service.
‘Jim .Jones tukes care of me when
anything goes wrong. My next car
will be another Jumbo' Or. °‘Lill

Smith wipes his hands of me as soon
as he cashes my check., No more of
these cars for me.”

And there is the answer: SERV-
ICE. One does not hear much about
it. It lacks the bigness, the mwe-in-
spiring quality of the large manuf:c-
turer--mass production. plants, chim-
neys, machines. Tt Iacks the pep,
flashiness, hard-boiledness of selling
and advertising. It lacks the miracu-
lons and magical element of enzineer-
ing perfection. Rut it is the big factor
in repeat sales. Oh. we know the radio
industry will stay with us. Surely,
new refinements will mean disearding
the old. buying the new. But which
new? To repeat or not to repeat—
that is the question.

Formerly there were many malkes

Leading Radio Manufacturers

By Austin C. Lescarboura
Mem. I.LR.EE. Mem. AIEE.

of automobiles. They all made first
siles. Any product can do that, But
some of these makes have dropped out
of the pictnre, No repeats. Ieople
took a chance. But not twice. Others
got the trade on second cars, thirds,
fourths. 'The situation is such that
some ealers advertise the faet that
such a per cent of purchasers repeat,

Radio is no different. Before long
rhe saturarion point will be reached.
The radio industry will be dependent
on the purchaser of new sets for old.
Will they be repeat orders, or will the
consumer change? When the manu-
facturer has so!d, he is not through.
e must hang on for a repeat. But
how? Quality in rhe set, to be sure.
Improvements in rhe new model, yves.
RBut in rthe meantime, service the
present set untii the new comes out!

This problem of service will loom
Inrger with the years. The service-
man can make or break the mann-
facturer. To the consumer, he is an
expert. Manufacturer | makes it
easy for him to service 4 sets. Ie
services them well. Consumer A4 is
satisfied, his set operates well, he will
repeat on his next set. The service-
man is glad he ean service 4 sets well.
It means more money and a4 Dhetter
reputation for him, Ile wishes all sets
were A’s and recommends them. Ilis
advice is taken. ¥e is an expert and
he ought to know. So far as the con-
sumer is concerned, the serviceman has
nothing to gain by recommemnding A
sets. No prejudice. Not like a sales-
man. Perhaps maunfacturer B does
norhing to expedite the service of his
sets.  Servicemen do not kunew as
nnich ahout his sets. How eun they
when he never sends information,
charts, lessons. engineers? Ile dis-
likes to service B sets. Cannot do
such a good job on them. Consumer
B wonders. 1Is it the set or is the
serviceman uo ood? The serviceman
answers. “Oh. I'm all right, No bet-
ter in the city. If you don’t believe
me. ask consumer A. Ask him about
the job I did on his radio.” “What
Kind was it.?” asks the consumer. “An
A. Real good set. These B's aren't
really worth fixing. Truly now, it
gives me a bad name to fool around
with these sets. They pnt out new
models and don’'t tell us about it. We
can’t get any information ahout cir-
cuits. tools, or anyvthing. Of course,
I ean find it out for myself, by experi-
menting with your set. But it takes
time. And even so, when I find what
is wrong. it is all I ean do to get hold
of parts. Nobody seems to handle
them. IIave to send to the factory.
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Sometimes have to send the whole set
haek.”

Thus spake the serviceman. And
since Service is becoming an ever-
greater problem, we set out to ret a
summary of the radio servicing sirua-
tion. We sent questionnaires to more
than 100 of the leading radio manu-
facturers in the country, asking them
eight pertinenr questions about ser-
vicing. The replies were very interest-
ing. and for the henefit of the industry
at large we have compiled the answers
of these manufacturers into what we
believe to he the concensus of opinion
among  the radio manufacturers of
Ameriea.  Accordingly, here are the
questions asked. and the conceusus of
opinion in the form of an answer to
each:

(1). 1s servicing, to your way of
thinking, the greatest problem in the
radio industry todav? If so, why? If
not, why not?

A few manufacturers answered the
question in the pegative, notably the
service munager of a leading set man-
ufacturing organization. who helieves
that, due to the more simplitied radio
desizn, more eclaborate faciory sets,
better mass production methods and
improved tube standards. the problem
of servicing is diminishing. Since 90
per cent of service calls are for de-
fective tubes. the iinprovement in their
manufactnre is greatly reducing the
need of the serviceman, Moreover.
the modern radio receiver is almost
service free, The prohlem is not so
much one of servicing as it is to elimi-
nate the causes of servicing in design
and manufacture,

The opposing view holds ro the need
for expert servicemen to repair the
complex sets of today., The lack of
good service men i8 eausing friction be-
tween manufacturer and jobher. johber
and vetailer, retailer and comsuimner.
Any salexman can sell a set, but only
4 good serviceman ean keep it sold.
The mannfacturer shonld co-operate
with the dealer through the jobher. so
that the dealer may hecome better ac-
quainted with the product. Set owners
are becoming more inclined to sit
back and enjoy. and are Jess inclined
to tinker: the more so since every-
thing is enclosed. no extra wires are
visible; all one sees is metal shielding
around condensers. inductances and
tubes. together with just the ground
and antenna connections. Therefore
when :anvthing goes wrong a service-
man is called. All the advertising and
sales talk in the world goes for naught.
unless the set is properly installed and
maintained. Since radio is the most
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involved braneh of electrical technique,
the hest brains have gone into the
manufaerurve, engineering and suales
ends. The service has been left to the
man around the corner. It ix time
for the situation to he corrected.
Mueh of the present servieing eian
be traced to faulty tubes. Thus the
owner of a1 costly set wilt equip that

set eirher willingty or through the
selling efforts of the denler, with

“hargain” radio tubes of little known
make. Such tubes are often the re-
jeets in normal vacunm tube produc-
tion—tubes of off-standard charaecter-
isties, or even tubes that are basically
faulry. Obviously, with the critieally
bhalanced radio sets of today, which
hive no compensating means for tak-
ing eare of off-stundard tubes, the
“bargain” tubes are apt to ciause no
end of trouble. Hence the starting
point of any campaign to reduce serv-
icing costs is to insist on the use of
tubes of established quality. 'That is
the foundation of all sucecessfnl radio
merchandising.

(2). Do you think that servicing is
the manufacturer’s, the jobber’s, or the
retailer’s problem?

Some manufacturers regard serv-
icing the retailer's problem. 'The man-
ufacturer tests the merchandise and
assures himself rhat it leaves the fuc:
tory in perfect condition. ‘The jobber
acrs merely as a clearing house. But
the rerailer receives the lurgest gross
profit. He in turn, by rendering ser-
vice where necessary. creates good will,
which ultimately results in increased
sales and profit. Furthermore, the
denler is aciuainted with the peenliar-
ities of each individual consumer het-
ter than the manufacturer or the
jobber. Also, by maintaining an ade-
quate service department, the denler
is often given service work on sets
not originally sold by him, resulting in
increased profits. Since the manufac-
turer cannot hive engineers ali over
the ecountry. it is his duty to choose
retailers (direet or through johhers)
who ¢an render service. ITe should triain
servicemen and desseminate informa-
tion to the dealers through the jobber.
The jobber should see to it that the
retailer has good servieemen, that
they are properly trained, and that
they have the Litest information con-
cerning the sets. Ile is, in the last

analysis, a clearing house for infor-
mation, The retailer should do the

actual servicing except in sueh cases
as require more expert work or equip-
ment. or are due to faulty constrie-
tion. in which case the servieing ve-
sponsihility lies with the manufaeturer.

(3). Do you maintain a service de-
partment? If so, how extensive, and
what does it do for the jobber, the re-
tailer and the consumer?

Most of fhe manufacturers do.
Perhaps a tvpieal service department
is that of the Radio-Vietor Corpora-
tion. which maintains a service depart-
ment whose principal funetions are the
preparation of service literature for
distribution to jobhers and dealers:
the maintenance and distribution of
stocks of replacement parts for various

models covered in its line: the hand-
ling of elaims with the johber and the
cluims adjusted by the jobher with
the dealer in connection with initially
detective merchiandise: the testing and
adjusting of alleged defective vacuum
tubes; and educational work with job-
bers and large deunlers. The Ilatter
work is condueted from branch otlices
and competent faetory-trained engi-
neers are in charge. The servicemen of
the American Bosch Muagneto Corpor-
ation, operating from three sales
branches, not only edueate the dis-
tributors. but sometimes aetually vepair
sets in the wholesaler's shop. The All-
American  Mohawk Corporation  has
servicemen in the tield to instrnet the
jobhers. who in turn instruet the
destlers, These men :also check to see
that the johber and the dealer are
equipped with facilities for service
work, and make daily reports so that
the factory can clinjjnate or correct
those features in the sets that lead
to the most trouble. Almost all the
nunufacturers are more than willing
to train all the servicemen who come
to the tactory.

(4). Do vou bhelieve that defective
equipment should be serviced ont in the
field, and if so, how?

The minority vote NO. The reasons,
that it makes a had impression to
service sets in the field: that it is not
us eflicient as working in a shop; and
that generally other people itre stand-
ing about, hothering the mechanic with
useless questions and disturbing him
with their presence. ‘I'lie majority of
mannficturers itgree  that servicing
should he done in the field. since such
procedure would save time. eliminate
transportation costs and the risk of
damage in transit. Some of the man-
ufircturers interpreted this question to
mean. “Should the servicing he done
by the dealer, jobher or manufacturer.”
a repetition of question 2. They placed
the work on the shoulders of the re-
tailer, since he could service more
cheaply than the others and had access
to all necessary parts.

(5). What do you do to train jobhers’
and retailers’ men in the servicing of
your products?

Most of the manufacturers distribute
technical information on the various
maodels. together with continuity tests,
trouble charts. perspective wiring dia-

arams, eatalogs of parts, and blue-
prints to johhers and dealers. Serv

ice schools for jobhers are conducted
by factory-trained field men, and
fraveling serviee engineers conduct
denler service classes in cooperation
with locial jobhers whenever new
models are launched. In addition,
some manufacturers keep service
engineers on the road to consult joh-
bers and dealers on service problems.
The Bremer-Tully Manufacturing Com-
pany. for instance, sends a serviceman
to the jobher when the sets arrive.
IIe goes over one of the sets with the
johber’s serviceman, giving instructions
on how to service that type of set.
Finally, he works with the jobher’'s
serviceman throughout his territory,
helping with any special problems.
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(6). Do you encourage jobbers and
dealers to carry spare paris? Have you
a spare parts catalog? Do you believe
this practice is necessary?

The service policies of some of the
manufacturers require jobbers and
dealers to earry spare parts. Most of
themn issue catalogs, giving part num-
hers, prices, and short descriptions.
Usually, traveling servicemen inspect
the distributors’ stoeks and take orders
for replacements. The concensus of
opinion is that a wide distribution of
spare parts is neeessary. for unless re-
placement stocks are available through-
out the country. it is impossible to
make adeqnate repairs, Wide distri-
bution means minimized complaints
for consumers and dealers. A short-
age of parts ties up the eapital of
dealers and jobbers in unsatable stock.

(7). Do you publish service notes or
servicing literature?

Several vears ago Stromberg-Carl-
son issued service data in mimeo-
eraphed form and from time to time
issued service notes on loose sheets.
This plan was not satisfactory, and at
present the organization issues a eom-
plete Engineering Dara Book in bound
form, one for every type of receiver
made hy the organization, 'This data
hook eonforms to Radio Division
NEMA Standard No. 324.611. covering
size and perforation of service manual
sheet. Tt is simple. clear. concise. Tt
is eomplete. well illustrated. and con-
tains assembly and wiring diagrams.
Manufacturers considering this prob-
lem would do well to consult this data
bhook.

The Radin-Victor Corporation, which
also means the old Radiola sales di-
vision of the RCA. nlso gets out an
excellent hand hook for servicemen.
1! is arranged in loose-leaf form. with
a fabrikoid binder to take the various
hulletins of cnrrent sets.

The American Boseh Magneto Cor-
poration distributes to dealers and
jobhers a Radio Service Manual eon-
taining schematic and actual wiring
diagrams. electrieal valnes of all com-
ponent parts, and an elahorate trouhble
chart. .

The Jewell Flectrical Instrument
Company. specializing in equipment of
a servicing nature., furnishes informa-
tion as to itg operation and applieation
which is necessarily in the nature of
service notes. With each of its radio
testing sets i8 a booklet covering in-
formation as to its operation. tozether
with data in 138 different receivers,
a total of 38 different manufacturers.
This data is in ehart form and indi-
eates what should be expected in the
way of tube readings. and voltage and
milliampere readings to he found in
testing the various cirenits,

The Weston Tleetrieal Instrument
Corporation and the Supreme Instru-
ments Corporation alse mannfacture
service test sets. and likewise publish
elahorate service notes not only on
their products but how to apply them
in servicing the bhetter known makes
of radio sets in use.

(8). Do vou supply any special equip-
ment to servicemen?
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Those who do not supply equipment
to servicemen—and they are numerous
—might use the Kolster Radio Cor-
poration as spokesman of their views.
That company announces that it has
found it impractical to furnish ftield
men with special equipment, as proper
care is not given to it. And so far as
the dealer is concerned, he usually
carries several lines of radios and has
his own tools. Resides, he usually
has his own ideas as to kits and
equipmments.  Iowever, the Kolster
men carry complete test equipment,
which is rtheir own property, being
purchased for them by the concern, so
that they may benetit by the trade
price.

The All-American Mohawk Corpora-
tion, on the other hand, supplies its
servicemen with set analysers when
necessary, such as Jewell or Weston
type oscillator and output meter. This
company requires its distributors to
have testing equipment, and is working
on special equipment which the factory
will furnish at cost.

The Fada factory service department
uses numerous special instruments and
equipment, designed and built in the
Faaa plant, to expedite service work.
Fada field servicemen are equipped
with standard kits without eost. Most
of the munufacturers recommend but

do not demand the use of definite
equipment.

It is interesting to note that the
radio test sets now available are so
versiatile that it is possible to test
practically any standard type of radio
circuit.  Therefore, the burden of
equipment can be neatly switched over
to the dealer and the servviceman, who
can go out on the open market and ob-
tain the very Dbest kind of servicing
equipment for a wide variety of work.
Furthermore, the test equipment man-
ufacturers are constantly compiling
data and service notes on the standard
sets, so that, in a measure, they are
doing to service detail work for radio
set manufacturers. All in all, there-
fore, the radio set manufacturers are
relieved of much of the responsibility
of providing testing equipment. Theirs
is more a mutter of cooperating closely
with test equipment manutacturers, to
the end that the latter may be sure to
include the proper tests for the sets in
question

In conclusion, it might be said that
the decentralization of service facili-
ties, in progress for the past several
years, has brought service nearer to
the customer, which is an excellent

Why the

INCIE its humble beginning the

radio industry has always had a

bone of contention to play with.

The nature of this bone has

varied from year to year, but it has

never failed to arouse storms of criti-

cism, abuse, enthusiasm, and promises
from the engineers of the industry.

This year's outstanding bone of con-
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effect of decreasing the quality of serv-
ice rendered. There is not suflicient
work to warrant every dealer to
establish service facilities. Only by
repetition and the handling of a fairly
large volume of repair work can the
necessary degree of efficiency and skill
be developed in a service organization,
The market researches indicate that
the major portion of radio sales are
made by a relatively small percentage
of dealers. These large radio dealers
should maintain first-class service sta-
tions. The small dealer should be dis-
couraged from entering the service
field, beeause in the past it has bheen
his tendency to employ cheap help, with
the result that his service is poor.
He should be able to hand over his
repair work to a larger organization,
perhaps his distributor or jobber.
Where the manufacturer is responsible
for the defeer, hie should reimburse the
distributor. If the fault is not the
manufacturer’s. the distributor might
charge the dealer a reasonable fee for
his service. But whatever the ar-
rangement, the serviceman should not
be neglected in matters of information,
parts, instruction, literature, and other

thing; however, it has caused the aids that can be given him by the
establishment of unnecessary service manufacturer, the jobber and the
facilities, which in turn has had the dealer.
®
Line Voltage Ballast?
An Analysis of the Actions of a Typical Broadeast Receiver Qperating
at Different Line Voltages
By Charles Golenpaul*
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tention is the line ballast problem, or
the intrinsie value of line voltage regu-
lation. One hears many conflicting
opinions, such as the fact that the line
ballast is an absolute necessity: that
it is no good and that any set will
funetion just as well without it; that
it is omly a merchandising feature;
and that it is ahsolutely useless as a

* Clarostat Manufacturing Co.

selling point since the public is not
familinr with it. In all this storm of
assertions, pro and con, we have
always maintained that the line ballast
is indirectly a splendid merchandising
feature for several reasons. To legin
with, it is a genuine technieal achieve-
ment based on the soundest engineering
principles, and, in addition to this, its
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merchandising value cannot be over-
looked since the very performance of
9 out of 10 receivers depends upon its
proper use.

Vacuum tubes are designed to
operate within very detinite limits and
there is not an engineer who will claim
that a radio receiver will operate just
as satisfactorily at 85 or 135 volts, as
it will at the specified 110 volts. In
addition to this, when it is considered
that, despite the heroie claims made by
power companies, line voltages do vary
or fluctuate bhetween these limits at
times, it is evident that some sort of
line voltage compensation must be in-
corporated if the receiver is to operate
uniformly at all times.

The Tapped Transformer

The tapped transformer with a choice
of two voltage ranges, while it is an
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improvement, does not fill the hill.
sinece it eannot cotupensate for tlnetua-
tions of voltage. Regnlation must be
automatic and it must be instantaneons
for complete satisfaction. The actual
ballast itself must ineorporate n num-
ber of features developed in accord-
anee with modern practice, if it is to
overcome the bad impression created
by a number of early attempts along
this line. It must be absolutely safe.
non-induetive. the wires must be non-
oxidizing. free from sag or danger of
shorting the turns. and. most impovtant
of all, heat dissipation must be allowed
for.

One type of line hallast employs the
auntomatic compensation idea. The
principle of operation is that of a series
resistor with a high tempefature co-
eflicient, so wound and ventilated that
a ehange in line voltage is compensated
for by a chiange in resistance. This

system maintaing a constant voltagze
on the transformer primary. even

thongh the line volrage varies as mneh
as 30 per cent. During this very wide
voliage fluetnation, the actual primary
voltage and resultant secondary volt-
ages vary less than the plus or minus
5 per cent which tube manufaeiurers
speeify. If the averange line voltage
to be dealt with is 110 volts, then,the
primary of the transformer is designed
for operation at 85 volts, and the dif-
ference in voltage is developed neross
the line ballast. Then. even though
the line voltage changes within the
limits of 100 and 135 volts. the actual
primary voltages will remain constant
within plus or minus 4 volts. The
hallast and transformer combination
nmay be made to allow for other ranges
and is by no means limited to the
figures of the example described.

Tests on Broadcast Receiver

In an cffort to determine the actual
voltages developed in 2 broadecast re-
eceiver, within n wide range of line
voltage. as well as to check wup the
efficiency of a line ballast when operat-
ing at greatly increased and reduced
loads, 1 number of curves of a popular
mulke receiver were plotted. the re-
ceiver operating with and without line
voltage regulation. The results of this
investigntion were extremely signiti-
cant, inasmuch as they checked quite
accuritely with the statement of a

stated. in defence of his produet, that
the majority of tubes in use were
operating at nearer 3 volts ou the filx-
ment. than the specified 2%. This was
found to be no exaggeration.

The following tubes were used dur-
ing this test: four —2¢ types, one

27-type, two —4% types and an —80-
type rectitier. The results at various
line voltages were as follow:

RESULT ON 115-VOLT TAP WITHOUT BALLAST
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results obinined both with and with-
out line hallast. It will be noticed that
the —24 and —45 tubes are within the
specified limits only when the line
voltage is between 108 and 119 volts.
Fig. 2 gives the same comparison for
the —80 rectitier tube, while 1ig. 8
mives a graphie pieture of what hap-
pens to the filter output voltage.

It is well to mention that these ideal

Line Primary wmllast  Primary 250 245 224 D-C.
Volts Volts Volts  Amperes Fil. Fil. Fil. Volts
99 99 None 15 4.2 2,00 2.00 200
108 108 None i) 4.7 2.20 2.20 200
120 120 None 86 5.1 2.50 2.50 21
129 129 None 95 5.5 2.75 2.75 270
The next test was made with the figures. obtained wirh the use of the

«ime set operating under the same
conditions, with the exception of the
voltage tap and the addition of a line

line hallast, are possible only by having
the ballast accurately matched to the
transformer. To be thoroughly satis-

hallast. The results were as follows: factory. as well as adequate within a
 RESULTS ON $1.VOLT TAP WITHOUT BALLAST i i

Line Primary Rallast Primary 215 294 D-C.
Volts Volts YVolts  Amperes Fil Fil. Volrs
99 70 23 1. 2.50 2,650 185
108 S0 28 1 2. 40 2.40 202
120 24 36 1.9 2.50 2.50 205
129 ST 42 1 2.60 260 217

These resnlts. secured with the line wide voltage range, the line ballast

hallast, never exceeded the 5 per cent
limit  specified by  manufaeturers,
wliereas the results secured without
the line ballast show that the tubes
were operating abnormally about 50
per cent of the time. ‘T'he evidence
should answer the question as to the
merchandising value of a  ballast.
whether the purchaser ever heard of
it or not. A set without a hallast may
funetion brilliantly during the store
demonstration, but when it is moved to
the purchaser's home in the suburbs.
the volume may drop ro a low level
and stay therc most of the time. On
the othier hand, the reverse muly take
place. in which case there will be a
poor demonstration, with a subsequenr
loss of sule. If the prospeet docs
select a set. he may enjoy brilliant
operiation of both set and tubes. for
several months. following which there
will be a complete and costly replace-
ment of the tube equipment.

Com parative Curves

prominent tube manunfacturer, made To give a clexarer idea of actnal com-
some time ago. 'Fhis manufacturer parison. the curves in Fig. 1 show the
FILTER OUTPUT VOLTAGE FIG.3
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must be designed to balance with the
particular transformer with which it
will be used, in order to provide for
the ecore saturation voltage and the in-
nut current.

NEW MODEL PLANT
(Continued from page 29)

Vaults For Dies

These vaults provide dry. well-
lighted, easily reached, protected filing
space for dies when not in use. As the
dies represent a considerable invest-
ment. both from the point of view of
the Allied organization and that of
their customers, every precaution is
taken to keep then safe. Likewise,
special stornge vaults are provided for
sample castings which have been ap-
proved by customers and also for those
which have been supplied by the cus-
tomer for the purpose of guotations.

Other instances of the Allied Die-
Casting Corporation’s eflorts to make
their plant the most efficient in the
jindustry nre—the counting mechan-
isms placed on all production equip-
ment including the die casting ma-
chines. to cheek and recheck produc-
tion and prevent ervors in ftilling orders

and the cork-lined foundations which
are set under every machine that has
a tendency to vibrate, in order to
minimize that vibration.

These instances ave typical of the
arrangement of the entire plant. Every
effort has been made and the utmost
in production engineeriag skill has
been ecalled upon to provide a plant
that takes idvantage of modern equip-
ment to the fullest extent and com-
bines with that—ease, efliciency and
economy in operation.
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Public-Address and Centralized
Radio Systems

NERE are several combinn-

tions for effective fading de-

vices for fading from one cir-

cuit to the next. These devices
range all the way from simple po-
tentiometer circuit up to a much more
complex balanced fader control. and
the efficiency and frequency response
of rthis particular amplitier system
can be affected a great deal by the
fader characteristics.

A typical fader circuit is shown in
Fig. 3. This scheme for fading from
one cireuit to the next is most nni
versally used. Oftentimes the fader

comp
RES.
oQuTPUT
TRANSF.

FIG.3

Diagram of ‘“tapered potentio-

meter’” employed as a fader in a

simple circuit structure. This ar-

rangement is the one generally
used.

control is rhe only volume control
used. This system of using a fader
coutrol for volume control is not very
good due to the fuet that rhe im-
pedance presented to the primary of.
the input transformer varies consid-
erably, and at high degrees of attenu:-
tion, the higher frequencies are greatly
attenuated, resulting in a1 very drummy
and barrely quality of reproduction.
Undoubtedly, the chief reason for the
poputarity of this type has been due
to its cconomy in manufaciure. A
very marked improvement can he ob-
tained by a properly designed fader
control cirenit. This fader control is

I1. Fader Control Systems

By E. W. D’ Arcy

TRANSDUCER MAIN
500 w 200w T-PAD
3 ow TO AMPLIFIER
LINE MATERING 200w MIXER QonTROL SN
L ) CONTROL
o— 3
< ke I . 2 3=
3k %: <2< 3> 2 3k 3I>32% 3k 2
?_?ﬂ? 38 33 z 32 ok g sa W22 A §.n_
ey iEi S s glBTsTry "eg|gus
< >
- A 4 t ~a
7 AMP. i
REQUIRED WHEN REPEAT COIL CIRANSE
BALANCED LINES N 500,000 w IN
ARE NECESSARY. FIG.6 3 DB.STEPS.

Low level, speech input amplifier,
means of T-type pads. Two
anced lines are unnecessary.

shown in Fig. 4 and ean be used as the
major volume control with no great
ditliculty.

By a careful examination of the cir-
cuit here shown, it ecan easily be ascer-
tained by a properly designed fader
absorption resistance R-1, the com-
pensition resistors 1-2 and R-3, which
iare operited manually on the same
control knob, maintain the impedance
presented to hoth the pickup device
and rhe input amplitier at substantialiy
the same level. This system, therefore,
allows a very tine degree of volume
variation with a hitherto unknown
superior quality of reproduection where
fader volume controls are used. It
is a little known system, and has re-
cenrly been developed by the author.
This partienlar rype of control is now
available.

Constant Impedance Input Volume
Controls

In the average broadeast or public-
address system, a need is oftentimes
felt to equalize the volume level from
different lines coming into the central
control panel.  Ordinarily, this sort of
thing is either asccomplished by a pre-

* IMP. DEPENDENT ON
SETTING OF MIXER,

-
soow 3% 32 CONTROL
) a AND
LINE §% §§ INPUT
{ X
BRRE  TIRET W)
R 500w TO STEPS MPLIF
LINE LEVEL 200 w CO?LEPF%%T ! A AIN =
LEIMICTEEVES ISOLATING LINE  AMP.. conTROL
F' G 5 FROM MIXER. N 3DB.STEPS

VOLUME

Arrangement, employing pads or attenuation networks for reducing volume

level to equal the levels In other lines;

a system used extensively in speech

input equipment.
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showing method of matching line levels by
T-pads are not required in cases where bal-
Pad arms may be Joined to maintain balance.

determined attenuation network, such
as shown in Fig. 5. This type of pad
is arranged te give a previously ar-
runged degree of attenuation. It then
becomes necess:ry to incorporite a
finer degree of volume control, which
has to bhe adjusted for the difference
in line levels, as volume control No.
2. This control is quite necessary for
satisfacrory monitoring, although the
system, if made suiliciently variable,
is the most idenl system of input vol-
ume regulation.

A-R2 A-R{ A-R3
L N
PICKUP
Ne{ g% §
&
N
QUTPUT
PICKUP TRANSF
N2 2
£L £ § w F|G4-
' B-R2 B-RI B-R3
The ‘*constant impedance’ fader.

far superior to that of Fig. 3 as
there is no attenuation of the
higher frequencies.

It is quite easily recognizable rhat
the balanced network, as shown in
Fig. 5, would be difficult to produce
mechanieally at a price within reach
of the average user. For this reason,
a new rtrype of volume control has
been devised. shown in Fig. 6, making
use of the familiar T-tvpe attenuation
pad. The controls in this system are
instantaneously variable, and they
move at the snme time so that a very
fair degree of compensation is reached,
and the pad does not vary from its
estimated impedance at all degrees of
attenuation more than 35%. This
variation is easily allownble, as a very
small amount of reflection takes place
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when the percent of error is held to
this factor.

The typienl public-address system,
shown in Fiz. 2 of the previous
arricle gives one a1 very good idea of
the placemeni of horh the attenuation
networks and the fiader controls. For-
mulas are presented here (see Fig, T
and Table 1) for the easy determina-
tion of rhe constants to he used in
this filter pad. The constamis are
worked out for pads from t to 40 dbs.
in attenuation. It is not tigured in
impedances. however, as these can be
easily computed by multiplying the
quantity designated under the heading
as YK(2Z). This formula is used for
the Y-leg in this attenuation network.
For a T-type pad. the formula and
constants lerein presented ean be
ensily ehanged to the impedance used
by merely muttiplying Xk by the im-
pedance which it works iuto and
out of.

Constant Impedance Speaker Vol-
ume Control Systems

For varintion of the volume ontput
from the public-address amplifier,
there oftentimes is required several
ditferent degrees of volmme such as
might be encountered where several
banks of loudspenkers are operated
simultineously off the same rrans-
former output. The matehing of im-
pedance in this eireuit is very neces-
sary for hest reproduction. and ir is
(uire easily reeognizable that it is im-
possible to have n different input vol-
ume control with its nssoecinted ampli-
tier for every degree of ourpnt volume
required. There :ire no shch deviees
on the market at the present time, but
the nuthor understands that one will
soon be aviilable for use iu conjunc-
tion with amplitiers to fultill the re-
quirements herein menrioned. This
volume control is the same as the
inpnut vohune control herein deserilied,
with the exception that it is designed
to fulfill the requirements of the indi-
vidua! user, that is, if he has a bank
of four speikers connected in puaratlel
(See Yig. 8), where the impedance of
one individually might amount to say
4.000 ohms. the toral impediance of
this bank, therefore. would ameunt ro
1.000 oluns. This econdirion requires
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Ne.2
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2 SPEAKER
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FIG.8

Schematic diagram of
installation. Constant Impedan

1he installation of the correctly de-
signed itremuition pad. It is easily
understandable that for this reason no
zrent individual stock at any partic-
nlar impedance will bhe available, but
mauuficturers or engineers installing
equipinent of this nature ean make
known their requirementts and they
cun ensily be fuliilled.

I'or the use of the average installa-
tion a transformer with several differ-

225 40| 2
778 8 | 28 [2s0 . 3
.995 | .667 [ .333 | 29 | 28.20 | 0356, .93 |
3 24 | 563 .3 30 | 31.60 [.0316 | .939 |
T2.5¢ .473 .43 % 35.50 | .0262 | .945
—T R e

TABLE 1

AAAAAA
VWV

V

AAAMA
VW

Complete de-
sign data for
bilaterally
sy m m etrical

H-PAD

Z (K-1y.Z
x5 () "5 (
)=22(¥*). K=ANTI-LOG

V=)

X

DB.

FIG.7

20/

pads, or at-
T- PAD tenuation net-
- works,
z(555) = 2(x%)
v-22{555)-22v)
oy Ltk
el vy §
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speaker distributing system for a public-address

ce volume controls are employed.

ent output impedances is requirved. It
is impossible to make any parricular
conjectuves for the typiecil installation,
other than to say that the transformer
displayed in publie-nddress instalia-
tion pietured last monrh had an im-
pedance range of the following: The
first tap 210 ohms: the second tap. 280
ohms : the third tap. 420 ohms, and the
last tap. 840 oluns. Then. any further
varviation in impedance required could
be ohrained by using the tips of the
plugs to m:uke connecting points with
the switeh arm irself. and further im-
pedance variations could he obtained
down to even the required impedance
to muteh the voice coil of one dynamic
speaker. which is equivalent fo ¢ ohms,
A system of this range is really ex-
tremely necess:iry, unless the designer
stipulites the use of econstant im-
pedince volume controls and the
spenker bianks into whieh they are to
work.
(7o be continved)

RADIO BUSINESS BOOMING
1HE radio industry is enjoying
one of irs bigzest and most
prosperous yvears amd is now in
the billion dollar class. aceord-

ing to Bond Geddes, executive vice-
president of the Radio Muanutacturers’
Association.  In an address at the
Annual Convention of the National
Association of Iiroadeasters. held at
West Baden, Indiana. Mr. Geddes said
rhat sound estimates of radio siles
this vear range from $£750.000.000 to
$1,000.000.000 and with no =aturarion
points in sight. Broadeast chains and
srations, he snid, also are prosperous,
rogether with radio distributors.

Among rhe leading commereinl
sponsors of broadeast programs itre 25
manunfactnrers of all radio products
sponsoring weekly broadeast programs,
an inerease of nearly 100 per cent over
last vear. .According to a recent sur-
vey, radio manufacturers are placed
first, rhe automotive industry second,
and the drug industry third in radio
sponsorship.
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Vacuum Tube Design—and Production

The Methods of Seasoning Tubes and Some Practical Equipment

IIE operation called seasoning

or aging has norhing in common

with the aging of precious

vintages. The writer does not
know how the designation of aging was
created.

Aging of reeceiving tubes consists of
operating the tubes for a short period
of time nnder a set of conditions differ-
ing marerially from thoese of normal
operation.

What May Be Expecied of Aging

In some quarters there is con-
siderable haziness as to how much may
be expected of aging. Every eungineer
connected with rhe manutacture of
vicuum tubes can remember any
numbher of instances where aging was
blamed when things went wrong. or
others when aging was called upon to
make up for poor exhaust or improper
preparation of parts, New aging
schedules are frantically rried, mostly
withont resnit.

It may be said with no fear of con
tradiction rhat bad tubes cannot he
made good by aging, and also that
good tubes will never be ruined by any
reasonable aging schedule, Aging
should be considered an essential op-
eration, but it should not be expected
to correct deficiencies of exhaust.

Theory of Aging

In reference to aging, as to other
tube muking processes, our theory is a

By Dr. Paul . Weiller
Parr 11

well-balanced eombination of fuet, and
also of fancy where fiuets are scarce.
Wihile it seems ditliculr to account com-
pletely for all phenomena observed in
aging tubes on the basis of well-
established principles, we have, never-
theless, a good knowledge of the
process,

Aging performs two distinct fune-
tions. One is the removal of the
residual gas; the other is the bringing

Fig. 1. A typical
seasoning rack,
containing over
one hundred tube
sockets. The
sockets are of
special construc.
tion, having very
strong i
contacts.
the bus bars for
carrying the fila-
ment current.

into being, or stabilizing of emission.
Exhausting, as it ix carried on at
present, either on trolleys or on auto-
matic machines, does not produce a
vacuum sufliciently high to make the
tube operate properly. It has often
been tried to flash the magnesinm
getter after the tube is sealed off. with
the expectation of thereby obtaining a
very high vacunm. Results were, how-
ever. very disappointing. While the
magnesium flash is indispensable to
proper exhaust, it does not do a sufii-
ciently thorough job under average cou-
ditions. Only a limited quantity of
gas is absorbed by the getter, and
some types of gases ure absorbed only
incompletely. Furthermore, a con-
siderable quantity of gas is evolved
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from the glass when it is heated dur-
ing the basing of the tube.

The burden of creating a permanent
high vacuum devolves on the seasoning
process. Magnesium, at room tempera-
ture, will absorb no gas under ordinary
conditions. It will, however, absorb
avidly ionized oxygen and nitrogen,
Its absorbing power for hydrogen is
very limited, even though the latter be
ionized.

We must, however, not forget that
seasoning has its limitations. If good
tubes are to be produced without undue
shrinkage tubes must show no glow,
or only a barely perceptible one, when
put on the seasoning rack.

The ionized gas reacts not only with
the magnesium, but unfortunately also
with the active substance of the fila-
ment. This reaction tends to destroy
the emission of both thoriated and
oxide-coated filuments.

The Thoriated Filament

In the manutacture of thoriated fila-
ments merallic tungsten powder is
mixed with thoria (an oxide of
thorium) and further processed until
the finished wire results. After con-
siderable (iscussion on this subject, the
consensus of opinion seems to favor
those who assert that thorium is
present in thoriated wire as oxide, and
not in metallic form.

The active principle in electron emis-
sion is, however, thorium metal. In
small wire the reduction of some of the
thoria to thorium may be accomplished
by the graphite adhering to the wire
during the drawing operations. At any
rate, no specinl process is emploved to
introduce carbon into rhe filament.

The tube is not operative as it comes
from exhaunst. The —01-A tube, for
instance, is operated on the seasoning
rack first during about five minutes at
81, volts. with from 150 to 180 volts
on the plate, the grid tloating. The
high temperature genernted by the
over voltage evideutly causes reduction
of the thoria. Bombardmnent by plate
current ionizes any gas preseut. The
ionized gas is absorbed by the getter.
The plate eurrent is then switched off,
and the filament velrage is raised to
16 volts for one minute, then reduced
to 8 volts and kept constant for six
minutes. This seasoning schedule may
be varied considerably to suit prevail-
ing conditions.

The Coated Filament

Oxide-coated filaments require a dif-
ferent treatment. According to the
best available theory (Von Aspe), the
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oxides themselves do not emit at low
temperatures. If a platinum wire,
coated with pure oxides is heunred, little
emission ean be found at first. Under
the influence of the plate voltage the
emission builds up graduoally, and
eomés to a maximum only after 2a
period of approximately one hour. In
the factory, however, conditions are
somewhat different.

Coated filament tubes mostly come
from the pumps with some emission.
To hring the emission up to normat
and stabilize it. the tubes are operited
during two minutes at a filiment volt-
age fifiy per cent above norm:l with the
plate voltage on. The tilament voltage
is then reduced to ten per cent above
normal. The tubes are kept under
these conditions until the gas is re-
duced to #n amount within permissible
liwits. which takes from five to fifteen
minutes.

Very gassy tubes can sometimes be
salvaged by a longer seasoning sched-
ule, but as a rule such a long treat-
ment will considerably impair the
emission.

The plate voltage for seasoning op-
erations is most conveniently tuken
direct from a 220-volt a-e. line. The
plate curvent is limited by insertion of
2 110-volt lamp in each plate lead. For
all small tubes a 10-watt lamp is a
suitable size, as the lamp will admit
suflicient current to strongly onize e
gas in the tube, but will prevent undue
heating of pliates and overloading of
rhe filinent. The advantage of the
10-watt lamp is that the condition of
the tubes on the rvack ean be roughly
told by the brillinncy of the lamp
filament.

The treatinent ubove described is
sufficiently severe to ruin poorly ex-
hausted tubes or tnbes with a bad
filament, thereby reducing the danger
of sending out tubes whieh will be
early failures,

It must he rentemhered that with
the excellent pumps available at
present it is quite possible to obtain
a high vacnum in the bulb even when
considerable amounts of gius are still
occluded in the metal parts, Too mild
a seasoning process wwill ionize the
residual gas and fix it in the getter,
but will not heat the plate sutliciently
to drive out occluded gas. Such a tube
would pass a gas test as perfect. but
will develop gns when the plate
becomes hot in regular service. The
emission of such a tube will, of eourse,
be destvoyed very rapidly.

Larger tubes require more extended
seasoning. As the filmments are larger
and earry more coating nore gas cian
be fixed by seasoning hefore the emis-
sion drops below the desired amount.

The earbonized plates of —43 and
—40 tubes absorb a large amount of
gas when exposed to the air. Hence
the difficulty in exhausting these tubes,
A= a rule considerable quantities of
gas remain to be seasoned out. The
—45 tubes should be seasoned about
one-half hour with 23-watt lamps in
the plate lead. The —H0's should be

seasoned one hour with 450 or 500
volts ou the plate and 50-watt, 220-
volt lamps in the plate leads.

Other Seasoning Schedules

Complicated seasoning schedules are
ofien talked of by the trade. The
writer has seen many of them tried
without heing convinced of their use-
fulness. If any advantage is gained
by any trearment differing materially
from the one descrihed above {t is
hardly suflicient to warrant the greater
complication of processes and equip-
ment. In trying out such a schedule
one must he careful not to he misled.
One or two trays of H0 tubes sent
through aceording to a new schedule
as an experiment do not prove very
mucli. The writer remembers numer-
ous cases where the average factory
shrinkage was exceedingly high on
some newly introduced type of tubes,
yet quite often two cousecutive trays
would show only nominal shrinkage.

To prove the usefulness of any new
schedule it is necessary to run it on
about 200 tubes per day for several
days, and to carefully tabulate results.
If the statistics show a definite im-
provement over results previously ob-
tained, one may bhe reiasonahly sure
that the new treatment is of some
value.

New seasoning schedules are mostly
tried when things go awry in the tube
sertion. Before experiments are sufli-
ciently progressed to draw definite con-
clusions the difliculty will have dis-
appeared and the experiments are
dropped. Seasoning will never he a
substitute for good exhaust. In spite
of the writer's lack of fuith in
elaborare seasoning schedules we will
dizeuss some of the move common ones,

Grid Bombarding

Some tuhe manufacturers are laying
stress on grid bombarding. As a rule

the grids of several tubes are comn-
nected to the 110- or 220.volt line
through one lamp. Grid and plate

sensoning are alternated through vari-
ous periods of time. The effect is
equivalent to heating the grids. If the
grids are not sufliciently heated on ex-
haust grid, seasoming will drive off
some gas from the grids. If the quin-
tity of gas is small the getter will
absorb it. If the quantity is con-
siderable the emission will be impaired.
The effect of this process depends, of
course, on the size of the lamp in the
~rid eircuit.  Grid seusoning accom-
plished in this fashion. besides bheing
of doubtful effectiveness has its draw-
backs.
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As rhe grids of several tubes ave tied
together. any tube that is gassy will
take mos( of the grid current, while the
others will not get enough for effeetive
trentment. During the plate treating
period the current is switched off from
the grids. llowever. all the tubes
grouped for each grid lamp remain
interconnected. If one of the tubes‘is
gassy a positive hias is applied to all
grids, and all tubes will draw an undue
amount of current, whieh is apt to ruin
them. This can be avoided by connect-
ing the grid bus to the filament during
the plate treating period. If grid
seasoning must bhe resorted to, better
results are obtained if a small lamp
is used in each grid lend. This method
reduces the influence of one gassy tiube
on the olhers.

According to another method of grid
treatment, plate and gria are tied to-
gether with a lamp in series with each
tube. This method is the leas. ad-
visible. 1f low voltages are used the
cleanup is perfunctory. Tubes with
considerable amouuts of gas occluded
in the plates will not he heated sutli-
cienily for the gas to be liberated.
They will pass the test and fail in the
field. If higher voltages are u<ed, the
large current drawn by tubes with grid
and plate connected is upt to impair
the emission.

A-C. or D-C. For Seasoning?

There is some differeuce of opinion
as to whether a-c. or d-e. should be
used for seasoning. The logical
answet is that if tubes are well ex-
hausted. and the seasoning process is
conscquently short. a-c. is perfectly
satisfactory. There is no excuse for
going to the expense of motor gen-
eriators to convert a-¢. to d-c. For the
salvage department which receives all
tubes that do not Dass the test d-c. is
preferable.

If there is sufficient gas to show a
considernhle glow the tilament will be
guickly destroyved if a-c. is used for
seasoning. With d-c. a certain pro-
portion of such tubes can be saved,
Yet, even d-c. is no cure-all. We cun
ouly state that out of a large nnmber
of very guassy tubes d-c. seasoning will

suve a lhigher percentage than a-c.
seasoning. With properly exhausted

tubes the difference is not noticeahle.

.S(msmu'ng Ellll ipmenl

Seasoning is carried out on 2 rela-
tively simple piece of equipment ealled
a “Seasoning Rack.” In most plants
such racks are home-made from com-
mereial sockets, usually 100 to 300
sockets to a rack. Swircies are pro-

(Conlinued on puge 45)

Fig. 2.
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Connections under the panel of a seasoning rack.
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The Engineering Rise in Radio

By Donald McNicol

Fellow A.LE.E., Fellow I.R.E., Past-President, Institute of Radio Engineers

CIIAPTER 14

Telephone Receivers and Loud-
spealers

LTHOUGH in Mareoni’s early

experiments, and for n few

years rhereafter, in short-dis-

tance sigualing, relay-operated
tupe registers were used in radio-re-
ceiving systems to translate the in-
coming signials. The employment of
carbon-=teel. and oxidized surface de-
recrors ax early as the yeur 1900 made
it of advantage to use telephone re-
ceivers to read the incoming telegraph
signals. The great sensitiveness of the
telephone receiver, compared with any
other known indicator of the presence
of electrieal variations, at once per-
mitted signaling over longer distances.
For radio telegraph purposes, there-
fore, the telephone receiver has up to
the present continued to he employed
as a dependable instrument.

The receivers at first used were
those desigued for land line telephone
work, having a magnet winding resist
ance of albout 70 ohms, For radio
uses it was =oon realized that by wind-
ing rhe mugnets to have a largely in-
creased number of ampere-turns. and
by mounting two ear-pieces on 1 head-
bund, wenk signals could he read,
whieh wirh the oviginal type of tele-
phone would remain inaudihle,

Blondel. in France. in 1898 used a
telephone receiver for wireless itele-
graph reception, and Marconi in his

To Six VoIt Battery,
3 ) 8
Oiaphram
Tovarble Lor!
{
NEE
L)
\
70 Rodlo Receiving Set
or Flarte Circurt of Amplifrer
Fig. 51. Detalls of the Magnavox

electrodynamic speaker of 1919,

Part XVII

HE Engineering Rise in Radio

is brought to a close in this

igsue. Mr. McNicol’s chronicle

of the early struygles of work-
crs in science, the march of radio from
the days of Marconi into the field of
industrialism, has been and will remain
a4 source of inspiration to the radio
engineering field.

The succeeding installments harve
brought us 1o the present stage of de-
relopment, that atage which as yet is
fraught 1with patent entanglements and
100 near al hand to be historically
recorded with any degree of aulhen-
tieity. \We sincerely hope that Mr.
MeNicol acill continue the chronicle
when present cvewls ean be viewed
with the necessary perspective that
onby time ean provide.—EniTox.

1901 trans-Atlantic experiments used
a telephone receiver in connection with
4 coherer detector. With (he coming
of the improved detectors, the tele-
phone was found to be particularly
adaprable for signal reading. Wirh
the carlorundum detecror and the
Fleming  valve eircuits, following in
1905, telephone receivers of :bout 8.000-
ohms rexistance were found to be suit-
able, while with the Marconi magnetic
detecror, telephone resistance of from
120 ro 180 ohms were quite suitable.
I several instances telephones of low
resistunee were employed when con-
nected in the secondary of small trans-
formers,

Throughout fhe years following,
several ingenious teleplhone receivers
were developed and were experimented
with for radio purposes. Prof. G. W.
Pierce invented a dynamometer tele-
phone; Fessenden invented rhe hetero-
dyne type of receiver: Lerger, 2 mono-
rone receiver. and in Kurope receivers
introduced by Ader aud hy Golou-
bitsky were successfully nseil. In
England, in 1829, S. G. Brown in-
venred a type of felephone receiver
emploving a vibrating member com-
prising a steel reed and a light. coni-
cal, aluminum diaphragm. attached at
irs center through rhe reed and at a
short distance from the core axis. The
idea was to provide a tuned vibrating
member, or set of members, which
would respond to various periodiciries
as required.

In 1914-1915. just asx the contact de-
tectors were giving way to the tube
receivers several atrempts were made
to amplify the signals rectified by the
crystal detector by arranging so that
the diaphragm of a connected tele-
phone would in turn aztuate a miero-
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phonic eontact in a secondary circuit.
The secondary cireuir wirh local bat-
tery applied had suflicient energy to
operate a horn rype of telephone re-
ceiver, Devices of this type were pro-
posed by IHomer Vanderbilt and Stan-
ley Hyde, in Ameriea and were at the
same time experimented with by the
engineers of the Freuch radio tele-
graph service.

\bout 1917, C. A. Culver, in Amer-
ica, developed a new form of receiver

partieularly  for radio rveception, in
which there was a runed reed asso-
ciated with an electromagnetic sys-

tem, and having an external acoustie
resonating chamber,

From the year 1885 on. investign-
tions in the rheory and efliciency of
the telephone receiver were popular
projects in college engineering labora-
tories, as well as in the lahoratories of

the telephone manufacturers. Engi-
TO RADIO
RECEIVER
oR
AMPUFILR
Fig. 52. The

Culver
receiver of 1917

telephone

neering data gathered in investiga-
rions earried out hy I’rof. A. G. Web-
ster, beginning in 18%0. and later by
I'rofessors George D. Shepard=on and
A. E. Keunelly. constituted an import-
ant parrt of the tundameuntal knowl-
edge on thix subject accessible to engi-
neers enrering the tield at later dates,

What was perhaps the tirst headset
telephone receiver designed and sold
for radio purpeses, was that made by
W. C. Getz, in Philadelphia, in 19035
or 1406, The maguers were wound on
a yoke =0 ax 1o present borh magnetic
poles to the diaphragm; the spools
wonmd wirh No. 40 silk-insulated wire,
having a toral of 2,000 ohms resistance
in bhoth receivers. "The diaphragms
were mude of a compound of iron and
a more duetile metal and were rolled
very thin.

About the same time RBrandes, in
New York, hegan the munufacture of
a line of receivers whieh were quite
sensirive and served rhe purpose very
well.
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Prior ro the revolurionizing events
of 1912-1913. in the radio art, the
energy available to operate the tele-
phone receiver wus so small that any
type other than the ear-phone was of
little nse in practice. It was not until
a way was discovered to amplify the
antenna cnergy that there was a pos-
sibility of using loud-speaking tele-
phone receivers whieh did not need to
be held close to the ear.

Flg. 53. A horn-type loudspeaker

marketed in 1922.

Lound=peakers of a rather inetlicient
type had since 1904 heen used in rail-
road telephone service, on cireuils used
for train dispatehing, but these ve-
quired rather large operating currents
and the small horn fixed to the receiver
introduced such speech distortion that
the instrument was tolerated only be-
cause there was norhing letter to be
had.

The idea of an eflicient loudspeaker
for radio uses occurred to Oliver
Lodge' years hefore there was a likeli-
liood of heing able to use it success-
fully. e parenred n speaker with a
coil connected to a diaphragni, the coil
“floating™ in a srrong magnetic field.

Ilowever. when the demand sud-
denly was created in 1922 for a satis-
factory londspeaker for radio broad-
-ast reception there was none avail-
able. Excellent headphones produced
by RBrandes, Murdock. Daldwin and
the Western Eleerric (Company. were,
fortunately, in production and were
extensively used until sueh time as
suitable londspeakers could be devel-
oped.

Soon, ordiniry phonograph quality
was attained by attaching horns to
telephone receivers, and tor a time in-
ventors were busily engaged in at-
tempts to design horns which would
effectively reproduce the faithful re-
ception characteristic of rhe telephone
receiver placed to the ear.

The evident demand for. and the

arket for loudspenkers at once at-
tracted the atrention of rhe large

1Br, pat. Vo. 9,712 (1898).

manufacturing companies as a result
of which the task of designing loud-
speakers came ro the laboratories
where trained engineers were at hand
to do the work. Among the research
eugineers foremost in loudspeaker de-
velopment in America from 1922 until
1928, were C. I.. larrand, C. R. HHanna,
J. Slepian, E. W. Kellogg, Chester W.
Rice, Dr. A. N. Goldsmith, Dr. J. P.
Minton, A. Ringel, A. Nyman, W. H.
Martin, 1. I3, Crandall, J. P. Maxtield,
H. €. Harrisen, I. Wollt, 11. F. Kranz,
k. T.. Wegel. and Harvey Fletcher.

Loudspeaker Development

As statedl by Nyvman,® essential fen-
tures whieh pertain to loudspeakers
are that they shall have uniform in
tensiry of sound at all frequencies
from 25 to 5000 cycles; that there
shall be absence of resonaunce points
eapable of responding at a frequency
different from that applied or giving
an excessive volume of sound when
their own frequencies are applied;
that thev shall have the ability to re-
produce a combination of frequencies
with a volume of each frequency pro-
portional to the input. and rhat rhere
<hall he absence of disrorring har-
monies at :any individual f{requency
applied.

The renszon for the range srated will
be appiarent from the fact that the
frequency range of a pipe organ is
from 16 to 4.138 vibrations per second :
a pinno from 27 to 4.096 per second.
The practieal range of musical sounds
may be regarded as extending between
40 and 4,000 vibrations per second.
althongh the whole auditory riange ex
tends roughly up to 40.000. There are
to he considered also the harmonics.

Each toue is composed of its funda-
mental frequency and several har-
monics of higher frequencies, amd in
the design of loudspeakers it has heen
less ditticult to provide for faithful re-
production of the higher notes rhan
of the lower tones. A ¥doudspeaker
whieh will not reproduce a frequency
as low as 256 (middle C on the piano)
if it regixters the note is responding
to harmonies of 23G. A loudspeaker
which gives out a *tinny” sound on
the lower rones may in faet be rve-
sponding only ro rhe harmonics.

The problem of the loudspenker was
one which in its elements extended
outside of rhe purview of rhe rvadio

engineer.  The solution of the proh-
lem was one whieh required on the

part of the engineer a thorough knowl-

wPleetrieal Loudapeakers” hy A. Nyman,
Journal of A.LLE.E., June. 1923,
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Fig. 54. Detailed sketch of one of
the early balanced armature
receivers.
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edge of ucoustics, of horns, of the
propagation of sound waves, such as
that applied by the designers of phono-
graph sound chambers.

The designers of loudspeakers at the
start had the assurance that the voice
and instrumental musical tones were
reaching rhe diaphrugm of the tele-
phone receiver with a fair degree of
faithfulness, as evidenced by the per-
formance of the high-resistance ear-
phone connected with a good radio re-
ceiver. The taxk was to preserve as
nearly as possible this quality white
enormously increaszing the volume of
<ound set in motion by the diaphragm.

The design of improved types
of sound-producing units of the gen-
eral makeup of relephone receivers,
with permanent magnet. clectromagnet
and diaphragm. has conrinned as a
joint undertaking of radio engineers
and telephone engineers, as a result of
which many possibilities for improve-
menr have Dbeen considered and in-
vestigated.

Early attempts fo construet loud-
spenkers involved the association of a
telephone receiver unit with a cone-
shaped horn, but the volume obtain-
able was small owing to the close

Fig. 55. The Hewlett Induction-
type foudspeaker.

spacing hetween the dinphmfim and
the pole-pieces of rhe electromagnet;
for rhe purposes of large sound vol-
ume, the diaphragm could unot move
freely and rapidly enough through a
wide enough space.

The Movable Coil Loudspeaker
Unit

The movable coil type of receiver,
such us that propesed in Lodge’s early
patent and used in the Magnavox
linulspenker. permirted a much wider
movement of rhe diaphragm without
risk of chattering against the pole-
pieces of rhe elecrromagnet. The air-
wap through which the movable coil
travels has present a strong magnetic
field excited by a tield coil actuated by
current from a direcr-current source,
while the moving coil artached to the
dinpliragm is acruated by 1he signal-
producing curvent. The principle of
this arrangement had beeu applied
many vears age in submarine cable
telegraphy in the design of the mirror
galvanometer.
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Balanced Type of Receiver

Another form of receiver which an-
swered the requirements very well was
that known as the *“enclosed arma-
ture” type, or “balanced” type of re-
ceiver, employed successfully in the
receivers due to Baldwin. In this
assembly, a small iron armature is sit-
uated in the center of a magnet coil,
suspended hy two thin wires. In one
form the coil is surrounded by two
U-shaped pole-pieces forming two air-
gaps. the magnetic flux in the gaps
being supplied by a permanent mag-
net. The current in the coil causes
opposite pole-pieces to hecome magnetic
simultaneously, causing the armature
to rock, which meotion is in turn com-
municated to the dinphragm by means
of a light connecting rod. Receivers
of this type respond to frequencies up
to and beyond 10,000 per second.

Relay Type Receiver

A receiver similar to the balanced
type, designed somewhat along the
lines of an ordinary polar relay as
used in duplex telegraphy has a thin
armature situated between the four
pole-pieces, each of which serves also
as the core of an electromagnet. The
pole-pieces are magnetized by a per-
manent magnet, the coils on the ex-
tremities being so connected that din-
metrically opposite pole-pieces exert
attraction simultaneously. The mo-
tions of the armature are communi-
cated to a corrugated aluminum diax-
phragm by way of a connecting rod. In
those receivers where the motion of an
armature is transmitted to the dia-
phragm by way of a connecting rod it
is not necessary that the diaphragm be
nmade of iron or other magnetic ma-
terial, in which case mica, parchment,
balsa wood. aluminum, or other light
materials may be used.

The Hewlett Loudspeaker

A loudspeaker of somewhat spec-
tacular performance, which has been

Fig. 56.
periphery of cone.

Baffle plate around

used for radio reproduction in large
anditoriums is that due to Dr. C. W.
Ilewlett, and known as the induction
type of speaker.

In this instrument the diaphragm
is a thin sheet of aluminum rather
loosely supported between two flat
coils, the turns of wire being so spaced
that there is suflicient freedom for the
air waves produced by the diaphragm.
Current from a direct-current source
passes through the coil windings in
such direetion that a radial field is
set up in the region of the dia-
phragm. The radio receiver output
circuit is connected to the coils of the
speaker in such a manner that both
coils serve as primavies to induce cur-
rents in the diaphragm. This was a
distinet departure in loudspeaker de-
sign as. other than the action of the
diaphragimn, there are no moving parts
in the instrument.

Modern Cone Loudspealers

In the complete radio receivers, as
developed up to 1923, it was apparent
that the low tones either were not
reaching the diaphragm of the speaker,
or the speaker was not properly ra-
diating the low tones. Forthwith en-
gineers investizated the churacteristics
of audio-frequency transformers used
in audio-frequeney stages of amplifica-
tion, and more eflicient transformers
were designed and produced; trans-
formers which passed on to the tele-
phone recciver the low tones in faith-
ful outline. Improvenients were made
in the low-capacity condensers, impe-
dance and resistance units were em-
ployed in other forms of amplifieation.
With the benetits of these improve-
uients demonstrated, it was evident
that where in the final reproduction
tiic low notes failed to appear, the loss
occurred in the loudspeaker.

Departure from wire telephone
practice occurred when it was discov-
ered that for radio loudspeaker re-
quirements larger diaphragms could he
used to advantage., Laboratory inves-
tigations earried out by IFarrand, Rice,
the Western Electric Company’'s engi-
neers, and others mentioned herein,
resulted in the modern cone type of
loudspeaker represented by the Far-
rand speaker. DIathé, and Western
Electric 540-AW speakers.

The questions of diameter, thick-
ness, shape and material of diaphragm
naturally were all important. Theo-
retically it would appeav that the
movement of the diaphragm should he
that of a true piston: that is it
should remain perfeetly flat while
vibrating in response to the actuating
electric currents. 1t should have a
maximum ol rigidity commensuraie
with light weight. The orviginal dia-
phragms of two inches diameter were
replaced by diaphragms ranging from
two to thirty-six inches. and larger.
In the Hewlett spenker of 19421, a dia-
phragm twenty-four inches in diame-
ter was employed. With diaphragms
of the larger sizes, vibration ampli-
tudes as great as 1/32 inch took place.
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Fig. 57. Radiophone recelver of
1923, employing a loop antenna.

In the Gaumont loudspeaker. used
in France. the diaphragm was in the
form of a cone and was made up of

thin silk on which was cemented a
single layer coil of fine aluminum
wire. Here was an extremely light

and sensitive diaphragm and one free
from resonance effects. In this
speaker element the reaction of the
voice currents in the aluminum coil
with the radial component of the mag-
netic field produced the driving force.

Chester W. Rice designed a loud-
speaker on the Gaumont principle, im-
proving the performance of the instru-
ment greatly by providing a more flex-
ible support for the rim of the dia-
phragm, as a result of which the low
tones were reproduced more effect-
ively. Rice introduced a diaphragm
made up of a single layer of copper
wire emhedded in rubber, which was
four inches in diameter and weighed
eleven grams.

It was discovered that the absence
of the low tones in a loudspeaker was
due in part to the cirenlation of air
between the space in front and back
of the diaphragm. Rice corrected this
difficulty by employing a {lat “bafile
board,” providing that both sides of
the diaphragm should produce sound
radiation. With this construction
the total power radiated for a given
amplirude of diaphragm was nearly
four times that where the diaphragm
is inclosed. A bhaffle thirty inches in
dianmeter was employed in the first
speakers of this type.

In the loudspeaker investigations of
Rice and Kellogg, it was determined
that a simple 43-degree cone of 0.007-
inch to 0.010-inch paper, abont six
inches in diameter, with flexible sup-
port for the rim consisting of a layer
of very thin rubber 4 inch wide and
nnder slight tension made a satisfac-
tory sound radiator. Fig. 57 shows one
form of haille board, or plate, around
the periphery of a cone speaker.
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With the rigidity possible with the
light materials used in constructing
“cone” loudspeakers, it was early ap-
parent that in the larger diameters
all of the sounding surface does not
vibrate with every note the speaker
zives out. Notes in the higher sound
frequencies are prodiiced by the center
portion of the diaphragm while the
low-frequency notes are produced by
the area extending from the center to
the rim. That is, as the voice or in-
strumental frequeney increases, the
outer area of the cone will tend to
remain stationary, the active (vibrat-
ing) area of the cone decreasing as
the frequency increases. Conversely.
the lower the note, the greater the
area of the cone set in vibration.

C. L. Farrand. in America, should
be credited with imporiant pioneer
work in the development of cone loud-
speakers. Improvement in the design.
construction und performance of loud-
speakers had a wide and important
benring on the popularization of radio
for entertainment purposes.

The design and counstraction of loud-
spenkers for use in radio reception
are quite certain to undergo further
improvements as time goes on and
what is accomplished will he the re-
sult of the joint cfforrs of the radio
engineer and the engineer of acoustics.

CHAI'TER 15
Correlation

N this story of the engineering
rise in radio, the author has en-
deavored to adhere 10 the plan
of reporting the scientific dis-
coveries made from time to time which
contributed toward the building up of
the science of radio, and the inven-
tion of circuits, devices, systems und

VACUUM TUBE DESIGN
(Continued from page 41)

vided to supply the desired voltages.
If we analyze the design of such a rack
we come, however, to some ditliculties.
It is, of course, important that definite
voltages should be applied te the fila-
ments during the different stages of the
seusoning process. 1f we have, for in-
stance, 100 type-80 tubes on the season-
ing rack the total eurrent drawn by the
filament will be close to 3(X amperes
during the application of 7% volts to
the filaments. When such high cur-
rents are used at low voltages, very
large cross sections must be used for
the buses, and connections to indi-
vidual sockets must be made very care-
fully, as even a drop of one-half or one
volt will materially affect the season-
ing process.

Fig. 1 shows the general layout of a
seasoning rack. Fig. 2 shows the con-
nections under the panel. In this
design the sockets are integral with
the panel, and the filament current is
admitted through heavy copper strips
which are bolted directly to the socket
prongs. Twelve or thirteen sockets are
connected to one set of bus bars. All

machines which have been used
throughout the evolution of radio from
a novelty of physics to a world-wide
social service and commercial utility.
In confining the work to a story of
the technieal rise of radio; a seriatim
account of the discoveries and inven-
tions which contributed in a large
way or in a small way to the up-
building of this great art, there is
the lack that nothing may consistently
be recorded about the work of the
executives who pioneered the organ-
ization of the large operating com-
panies, among whom stand out promi-
nently Edward J. Nally, John Bot-
tomley, George 8. Davis and Charles
1. DPannill, in America; Godfrev C
Jsanes and II. W. Allen, in England;
12, 1. Fisk, in Australia; K. Girardeau,
in France, and Arthur II. Morse and
G. II. Pearson, in Canada. Also, a
separate subject from that here under-
1aken. is that of radio telephotography,
as well as that of television. 1n their
radio applications thus far these by-
products have been advanced grad-
nally through the genius of A. Korn
and Ernest Ruhmer, in Germany; M.
J. Martin, T. Thorne Baker and J. L.
Baird. in England. and C. Francis
Jenkins and 1t. I1. Ranger. in America.

Undoubtedly the time is approaching
when it will be impracticable to set
down a history of radio which would
he complete nnless extended to several
volumes. Even now there are several
divisions of the subject which have
contributed =0 much to the general ad-
vince; to design and mianufacture of
equipment, and to investigatious into
the nature of radio phenomena, that
ench soon will be worthy of a history
of its own.

For instance, the very important
work of an educational nature carried
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on for many years past by the Ameri-
can Radio Relay League, under the
direction of Iliram Percy Maxim and
through the intelligent efforts of K. B.
Warner, F. II. Schneil, Charles H.
Stewart, Arthur A. Hebert, Robert S.
Kruse, John M. Clayton, K. E. Handy,
C. M. Jansky, Dr. L. J. Dunn and A.
II. K. Russell, has been of such vast
benetit to radio in all of its applica-
tions, that a history of that organiza-
tion's activities would in fact be a
history of radio engineering progress,
particularly in connection with short-
wave (high-frequency) radio tele-
graphy over long distances.

Stephen Gray, pensioner of the
Grey Friar's School, tinkering with
pewter plates, iron balls, tea kettle,
paint pots, fishing poles and glass rods,
in 1729. demonstrated that electrical
effects may be observed at a distance
from rhe source, provided a path,
made of certain substances (conduc-
tors), is laid down.

Could the Charterhouse hrother re-
turn to life, what a marvel it would
appear to him to observe an English
vouth seated before a row of two or
three glowing bulbs, a small cage-like
coil, and a tapping key, carrying on
a conversation with another youth
away off in the Americas, space only
serving as the conducting path! To
him electron, audion, heterodyne, space
charge, counterpoise and grid leak
would be meaningless words. But, as
Gray'’s labors started the train of dis-
coveries and inventions recorded
somewhat chronologically in this work,
by recalling in our closing lines the
elementary nature of his discovery, we
are enabled to sense the measure of
progress which has taken place in the
intervening two hundred years.

(The End)

bus bars come out at rhe side of the
rack, where they are connected with
still heavier bars to the transformer.
The latter is hung in the frame under
the rack. A swivel switch is used to
apply the proper voltages.

1t is sometimes convenient to use a
standard transformer for all or most
of the tubes manufactured in a given
plant. It is. however, advisable to
arrange this transformer so that the
operator cannot easily use the wrong
voltage. ‘This can be done in yuite
a practical fashion by using a special
transformer. The secondary of the
transformer should have three taps,
one giving full voltage the second
seventy-tive per cent of full voltage.
and the third fifty-five per cent of full
voltage. The primary of the trans-
former should have one tap, cor-
responding to the voliages for each
type of tube for which the transformer
is to be used. The taps in the primary
are changed only when the type of
tube to be seasoned on the rack is
being changed. All the voltages neces-
sary for the seasoning of any single
type of tube are obtained by switehing
the secondary through a three-way
snap switeh. In this way there is very
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little chance for the operator to apply
wrong voltages.

It may be desirable to apply auto-
matic operation to seasoning. This not
only effects a saving in labor, but gives
the assurance that all tubes would be
seasoned uniformly, which is not the
case if switching is left to the operator.
In the most elaborate automatic sea-
soning installations the tubes are in-
serted by the operator in a rotating
disk, or drum. As the drum or disk
turns, the tubes are switched to the
required voltages. Such an outfit is
rather elaborate, and the expense is
not entirely in keeping with the saving.
It is quite possible to provide auto-
matic switching for a stationary sea-
soning rack by a so-called program
machine, which is less expensive and
more reliable than the rotating rack.

A fully automatic seasoning machine
can be built on a continuous belt,
which carries the tubes over contacts
with the required voltages, and ulti-
mately also over the testing equipment.
Of course, such automatic machines
are not econontical unless a very large
number of tubes of one kind are pro-
(duced during a long period of time.
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PATENT AND TRADE MARK ATTORNEYS

 The [rend of Invention

By RICHARDS @ GEIER,

274 MADISON AVE

Balaneed Radioreceiver

Joseph David Roth Freed, of Woodmere.
New York assignor to Prced-Eisemann
Radio Corporation, of Brooklyn, New York,
@ Qorporation of New York. U. 8. Patent
No. 1,727,103, (Issued September 3, 1999.)

HE present invention relates to an im-
proved method and cireuit arrangeinent
by swhich this inherent capacity be-
tween plate and grid electrodes is used
to balance the inherent capacity between
their associated clrcuits so that when the
eircuit is used under conditions which aveid
electro-magnetic coupling below the polut at
whiel it is capable of causing the genera-

tion ef oscillations, the various circuits
can be tuned to T nance for the purpose
of employing. for example, radio-frequeney
ampllfication in the most eflicient manner.

Amplifier

Miller, of Washington. District
of Columbia. U. S. Patent No. 1,724,498.
(Issned August 18, 1929.)

This invention relates generally to an
amplifier. particularly one using three ele-
ment vacuum tubes which serrve to amplify
alternating currents or voltages of the
higher frequencies of those used in radio

John M.

Lilvlthl-.'F

all— k—\mimj—<

signaling, and particularly to a means for
obtaining and passing on an amplified volt-
age from one stage to another in a radio-
frequency amplifier.

Frequency-Range Extension Switch

Alfred Henry Grebe, of Hollis, New
York, U. 8. Patent No. 1,727,641. (Issued
September 10, 1929.)

his invention relates to range extension
switches and has for its principal object
the extension of the range of frequencies

0 0Q0000

over which a radio tuning system is capable
of operating efliciently,

NEW YORK CITY

Radio Receiving Set

Allan Weaver and Fay Harold Chase, of
Brooklyn, New York. Assignors to Ameri-
can Telephone and Telegraph Company. a
Corporation of New York. . 8. Patent
No. 1.724,057 {Issned August 13. 1929.)

One of the objects of the present in-

s

vention is to provide a receiving circuit
for coatinuous waves which will produce
audible tones in the receiver without de-
pending upon the lLeterodyne principle and
which will be highly diseriminative agninst
interfering stations.

.
ST

6 B — = Se——

Method and Apparatus for Elimina-
tion of Snuie Disturbances
Frederick W. Kranz, of Geneva., Illinois
assiunor to B, Cwmming, Trustee. 1/. 8.
Patent No. 1,728,617. (lssued Scptem-

ber 17. 1929,
It is an object of this invention to pro-
vide a method and

apparatus whereby

electrleal disturbanees known as static may
be eliminated or greatly minimized in the
reception of radio messuges.

System of Moduluation

James E. Paricer, of Washingron, District
of Columbia. U. 8. Patent No. 1,724,960.
(Issued August 20. 1929.) .

The purpose of the present invention is
to cause a high percentage variatién or
modulation in the amplitude of the os-

cillations in the osclllnttr.v cirenit. in re-
sponse to feeble osclilations applied to said
cireuit.

Wireless Signaling System
Quentin Charics Alexander Craufurd of

Lydd, and Oyril Charies James Frost of
Windsor, England. U. 8. Patént No.
1,727,586. (Issued September 10, 1929.)

This invention relates to wircless sigmal-
ing systems and has for its object to
provide a new or improved method of and
means for transmitting and receiving elec-
tric radlations which are propagated
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medimn,
The invention may also be

through a conduetive such as
earth or sea. i

applied 1o wireless

d.C

signaling apparatus

-0

v b
disposed on or within a condueting body

such as the hull of an airship, which may
be surronnded by a d.electric medium.

Radio Receiving Cireuit

Dimmitt Ross Lovejoy, of New York,
N. Y., Assignor to 'Lovejoy Development
Corporation, of New York, N. Y., a Cor-
poration of New York. U. 8. Patent No.
1,725,360. ° (Jssued August 20, 1929.)

The present invention relates to radio
recelving cireuits in which regeneration
oceurs either or uninten

intentionally

tionally, and in which absorption and dis-

sipation of a portion of the enmergy is em-

g)llo_\'ed to control the amount of regenera-
on.

Process and Apparatus for Increasing
the Strength of Radiosignals

Chauncey €. Chapin, deceased, late of
Sterling, Colorade, by the Colorado Na-
tional Bank. Ezecutor, of Denver, Colorado,
©. . fatent No. 1,726,806.  (Issued
Sceptember 3, 1929.)

The object of the invention is to provide
a process for increasing the strength of

harmonie

radio signals by superposing a
vibration or frequency on the signal wave
of the grid eclrcuit and means for controll-

ing the amplitude of the superposed
harmonic frequency. said means comprising
adjustable induction coils arranged in
operative relation in the grid and plate
circuits respectively, and by-pass condensers
for shunting said coil8 so that radio-fre
quency waves can pass through the grid and
plate circuits without having to pass
through said coil.
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The New Hammarlund HiQ-30 A-C. Receiver

A Screen-Grid Receiver with a Band Selector Circuit and a —45 Push-Pull

tubes, amplification heretofore un

knewn can be obtaived. and with ex

ceptionai ecircuit stability. But this
tremendous amplifieation cannot be har-
nessed, without sacrificing  selectivity or
destroying the radio-frequency signal, un
less a special system is _nsed.

Let us see why. Suppose we used a
radio frequency amblitier which permitted
the utilization of the maximum amplitiea-
tion of the screen-grid tube. We would
then be unable to tune in any ddistant sig
nals or even local stations operating on &
frequency near to that of the sration being
tuned in. for they would he blanketed out.
Then suppose we introducwl selectivity to
prevent thiy. Distortion due fo sideband
cuttlng would resulf

It is, therefore. very evident that a spe-
cial tuning system which will permit the
use of all of the screen-grid tube’'s amplifi-
cation. bnt still maintain selectivity and no
band cutting, is necessary.

Wirh what i8 koewn as a ‘“‘band filter
tnit,” this type of tuning is possible,

I’ is acknowledged that with sereen-grid

Note that all the units are com-
pletely shielded. The large tube on
the left is a voltage regulator.

Such a unit is incorporated in the latest
Hamumrlund  HiQ ereation. the 1HQ-#4
This unit precedes the first radio-frequency
rube. The radio signal wanted is, there-
fore. first Dre-selected and then fed Into
the radio ampilder for srrengthening. in
this way we ean use the maximum amplid
eation of the tube, and yet maintain 10
kiloeyele separation withont any sideband
entting. In other words. flut top tunlng is
provided. The radio signal echaracteristic
required for perfect tone is thus preserved,
and yet with sharp tuning.

And now let ns see how this selectivity
is maintained and the fidelity of the siznal
is kept in the radio and audio amplitication
systems in this new ITiQ.

The Receiver

This new model. a 9-1uber. uses com
pletely assembled and wired units. The
utmost in_efliciency is thus assured be

cause of the correctly wired and wmatches
units. afforded hy the use of specially de
signed laboratory instruments. not readily
obtainable Dby the fan. Rapid assembly
and wiring is thus also affected.

The matching with these laboratory de-
vices affords ganging of all the condensers.
(six are used) resulting in real one dial
control. There are three in a pre-sclector
unit. and three in the high gain radio-fre
queney amplifying unlt.

In this receiver, which is the a-c model
(there alse being a battery model which is
fundamentally the same) 24-type tubes are
used in the screen-grid r. f. unit, a -27 tube
in the super sensitive detector circuit and
a —27 tube in the first stage of trans-

Amplifier
By Lewis Winner

former-eoupled nudio. This is tfollowed hy
a pair of =45 tubes in a srage of push-pull
audio.

The three-stage band filter unit eontains
a three zang .0005 1nf. matched condenser.
housed in an aluminum shield, kEach of
these condenxzers ghunt a portion of spe
cial radio-frequency coils which are coupled
by a new conductive and induective method
Kach eoll is euclosed in a copper ean.

Iucidentally, all  baekgronnd  noises.
whieh so often interfere with distant recep-
tion, are also reduced to a winimum with
thix nnir. The advantages of this t¥pe of
tuning are especinlly valuable in congested
localities. where there are many local sta
tions, or in the locality of interference pro-
dueing electrical apparatus.

The Screen-Grid Amplifier

Phe signal is fed from this unit into the
first screen-grid tube. and then. of course.
into the other screen-gril tulhes and into
tlie detector tube, all by way of a high gain
sereen-grid. radio-frequency ampilfier.

This nnit aiso contains a matched three-
gang .0005 mf. condenser. It is housed
in an aluminum can with partitions shieil-
ing each condenser. These condensers
shunt the secondaries of special radio-fre-
quency coils. each enclosed in a copper
can. In each of these plate circuits, a
newly developed radio-frequeney choke, one
which is polarized, is connected. This
choke is also housed in an aluminum shell.
It has a high impedance to all frequencies
in the broadeast range. This. coupled with
its low distributed capacity. total absence
of a natural resonance period within the
broadcast band. and the polarization effect.
prevents feedhbiek and consequent receiver
in stability. A poelarized choke 18 alse
uged in the detector outpnt circuits.

The special shielding of these unlts has
heen carried our to an extent found enly
in experimental laboratory receivers. This
further insures peak amplilieation at all
trequencies in  the Dbroadeast spectruni,
without rhe slightest trace of instability
or regenerative distortion,

A rear view, showing the audio-
frequency amplifier units and
power-supply units.

The sercen-grid amplitier has a sensitiv-
ity well under 3% Imicrovolt per meter.
This extreme sensitivity permits the use
of a small copper screen mounted on the
rear of a console as an antenna with great
satistaction,

The detected signal is fed into an audio
transformer, having a ratio of 1% to 1
Fromm here f{t passes into the push-pull
stage, where a transformer having a ratio
of 2 to 1 on each side is used.

Uniform Amplification

Tiie primaries of both transformers are
unusually large. This. coupled with the
nse of treated laminations grouped into
large cores. permits the superb reproduction
of every shade and overtone of veoice and
instrument affording that depth and rich-
ness so desired.

Either a magnetic or dynamic speaker
ecan be used, a special output transforiner
lwing provided for in each case. In the
cuse of the dynamic speaker. the trans-
former is designed to work directly into the
moving evil  thus taking the place of the
input transformer usually supplied with
these speakers. Larger cores of treated
laminations are alse incorporated in these
transformers. preventing enrront  satira-
tion and allowing triue enerey transfer,

_

Looking down on the chassls.

Note the position of the three screen-grid

tube sockets.
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The wiring underneath the metal chassis,

To supply filament voltage, a special
transformer with a tapped input primary
at 80 volts for use with a voltage regu-
lator is used. Two 30-henry chokes con
stituting a part of the filter supply are
also housed in the same case with the
transformer.

The filter condenser block which is one
of the other parts of the filter unit, con-
talns seven condenser sections. 1t consists
of a 2 mf. condenser rated at 600 volts,
a 4 mf. condenser rated at 500 volts. a
2 mf. condenser rated at 400 volts, a 1 mf.
condenser rated at 300 volts, a 1 mf. con-
denser rated at 400 volts, nnd a_ pair of
1 mf. condensers each rated at 200 volts.
These are liberal voltage ratings and will
take care of extreme peak voltages.

Another component of the filter supply
is the voltage divider. with which the
proper plate and grid voltages are obtained.
This is a specially designed enameled wire-
wound resistor. conservatively rated at 30
watts. The wire is wound on a vitreous
tube, 3 -in. in diameter and 5 inches long.

This power filter supply which is de-
slgned for an -SO type tube, is conventional

¢and time tried. This with the use of parts
of decided excellence permits an unusually
smooth direct-current output.

Overheating is prevenred with the use of
large cores of treated laminations and
heavy wire.

To further insure the full advantage of
the amplifying qualities of the sereen-grid
tubes. the tubes are housed in aluminum
shields. These ghields completely surround

the tubes, even as to the bases. Soft rub-
her grommet protect the control grid out-
let. It prevents vibrations as well as acei-
dental shorts.

The Automatic Voltage Regulator

To preserve the tube efficlency and ald
in maintaining uniform volume level. an
automatie voltage regulator is used.

A strong cadmlum plated chassis is used
to mount the parts. ‘I'he parts, by the
way, are supplied with pigtail leads for
sub-panel connection. The sub-panel wir-
ing, unit conmstruetion, and factory assem-
bly, wiring and testing of the filter and
amplifier units, make the construction a
very simple operation requiring only two
or three hours of time, 'The standard size
uof the chassis (7 in. x 12%, in. x 24 in.)
allows an unrestricted choice of cabinets.
The walnut panel and control knobs with
the statuary hronze dial escutcheon make
the panel arrangement exceptionally pleas-
ing and compact.

So that recorded music may be repro-
(uced through the audio end. a toggle
switeh arrangement is incorporated. This
switch is mounted on the front panel atop
the alternating-current switch. A-snap of

this switeh connects the phonograph or
radio.
Provision is also made for conmecting

in the motor of a phonograph via a plug
mounted next ro a plug which iakes the
fleld uf the dynamic speaker.

Radio Engineering, November, 1929

T.IST OF PARTS REQUIRED
Hammerlund *“HiQ-30" Foundation
Unit, QFU-30.
One ilammariund Three Stage Band Fil-
ter Unit, BS-3.

One Hammarlund Three Stage Screen-
Grid Amplifier Unit, RF-3.

One Hammarlund Kneb Control Drum
Dial. 8D,

One ITammarlund Shielded Polarized R-F.
Choke. SPC.

One liammarlund First Stage Audio

Traustormer, AF-2,

One Hammarlund 'ush-Pull Input Audlo
Transformer, AF-4,

One Ilammarlund Pash-Pull Output Audio
Transformer, AF-M or AF-D (AF-M
is for magnetic speakers. while AF-D is
for dynamic speakers without trans-
former).

One Hammarlund Power-Supply Unit for

-Pull '45s, PS-45.
Tube

Three Hammarlund Screen-Grid

’l'hroopgeruvox Triple By-Pass Condensers,

One Yaxley Center Tapped 10-ohm Fixed
Resistor. No. 810-C.

One DPair Yaxlev Insulated Phone Tip
Jacks. No. 422,

One ‘)‘;u.sﬂey Speaker Twin Tip Jaek, No.
4

*One Electrad Voitage Dlvider, IRHQ-30.

*One Eleetrad 1500-ohm Flexible Grid Re-
sistor, Neo. 3.

*Three Eleetrad 400-ohm Flexible Grid Re-
sistors, No. 3.

*Three Blectrad 5000-obw  Flexible Filter
Resistors. No. 3.

*One Electrad 235,000-ohm special Taper
Royalty Volume Control Potentiometer.

*One Lby Two-Prong Tube Socket marked
]\mperlte," No. 6-11 (Voltage Regu-
atory.

*One Eby Four-Prong Tube Socket marked
45, No. 6-11.

*Two Kby Fonr-Prong Tube Sockets marked
280, No. 6-11.

'T\V%Ebi\; i"]i.vc-l’rong Sockets marked 227,

‘Thrle;le Ty l~‘1ve-[’rong Sockets marked 224,

0. 6-11.
*Qne Eby Triple Binding Post Strip.
*One Hart and Hegeman Phons-Toggle
Switeh. No. 20510.
*One liart and Iiegeman Line Toggle
Switeh, No. 20510,
*One Nancamo 001 mf. “Illini"* Mica Flxed
Condenser.
*One Beaver-Arrow Handle Cap, Cord Con-
nector and Silk Cord.
One DBeaver Duplex Recﬁptncle, No. 1-14.
OueNArléos\éoPlug Type Midget Iteceptacle,
0. L

* Specially designed for the “HiQ-30."
These parts are not stocked by radio dis-
trilhutors and are available only on 8pecial
order.

[ S T

|
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CIRCUIT DIAGRAM
OF
HAMMARLUND

"HI-Q 30"

A.C. RECEIVER

Complete schematic diagram of the "Hi-Q 30"
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KOLSTER ANNOUNCES ELECTION
OF L. T. BRECK TO SUCCEED
FROST

Announcement is made hy the Kolster
Radie Corporation that L. T. Breck, who
has been sales manager of the organiza-
tion for tbe past year. has been elected
vice-president in cbarge of the merchan-
dising division to succeed Major Herbert
H. Frost. who has recently resigned. Mr.
Breck will assume his new duties at once.

During the year he has been with Kol-
ster, Mr. Breck has been very active in
the field. continually attending distributor
and dealer meetings all over the country
and studying the problems of each sec
tion. This has resulted in a closer con-
tact than ever before between the Kolster
Itadio Corporation and its dealers. His
progress in improving the Koister mer-
chandising organization and in speeding
up action on ali matters relating to dealer
and distributor problems has been so out-
standing that the promeotion has resulted.

W, A. BROOKS JOINS TEMPLE

Mr. W. A. Brooks who for the last
seven years las been connected with_ the
Timken Roller Bearing Co. Canton, Ohio.
as assistant secretary-treasurer. has just
been appointed assistant to Alfred Mar-
chev, president and general manager of
the Temple Corporation, local radio manu
facturing concern, and In that capacity
will take over part of the heavy work
and responsibility now on Mr. Marchev's
shoulders.

Mr. Brooks I8 a graduate of the Univer-
sity of Pennsylvania. In addition to his
work with the Timken Co., Mr. Brooks
was connected for several vears with an
afiliated General Motors Co., Detroit, as
secretary-treasurer and with the E. 1. Du
Pont de Nemours Co.. Wilmington, Dela-
ware and Philadelphia.

W. D. POWERS MERCIIANDISE
MANAGER OF CECO

W. D. Powers is a new official up_ Provi-
dence way, having joined the rapidly ex-
panding organization of CeCo Manufactur-
ing Company, Inec.

As Merchandise Manager, Mr. Powers
will take up some of the heavy load that
has been earried by the advertising and
sales executives.

The production department has the plant
running 23 hours daily, but it is manned
by several shifts. In the office. however,
the exccutives have been working nights
as well as days.

Mr. Powers comes into the radio field
from the automotive world. He was sales
manager of the I'rovidence Buick Company
until the CeCo folk persuaded him to join
them.

Ineidentally, like so many of his CeCo
confreres. he is an athlete. Not 80 many
years ago he played professional haseball.

ELECTRAD ELECTS NEW
OFFICERS

At a meeting of the Poard of Directors
of Electrad, Inc., held on October 15, 1929,
Mr. Henry G. Richter was elected Viee
President in charge of FEngineering, and
Mr. Edward Metzger. Vice-President and
General Manager in charge of Credits, Gen
eral Oftice and Factory Supervision, ac
cording to an anoonncement by Arthur
Moss, President of Electrad.

ROBERT ARNOLD JOINS SENTINEL
RADIO

Robert Arnold, who has heen prominent
for a number of years as a radio engineer,
has recently joined Sentinel Mfg. Co,
Chleago.

Mr. Arnold has been a consultant for
one of the largest radio development or-
ganizations in the world, and his addition
to the Sentinel staff in a permanent capac-

ity speaks well for the aggressiveness of
this company in turthering the perfection
of its products.

F. J. BULLIVANT IHEADS TRAV-LER
RADIO SALES

Harold J. Wrape, president, Trav-Ler
Manufacturing Corporation, has 2announced
the appointment of F. .'I Bullivant _as
sales manager of the company. Mr.
Bullivant in assuming his new duties will
retain active charge of the sales depart-
ment of the 1i-L Electric Manufacturing
Company, builders of rectifying devices.

The new sales head of the Trav-Ler
organization has lLeen actively identified
with the radio industry for the past

cight years, joining the B-L and Trav-
after being for eight

Ler organizations

F. J. BULLIVANT
Sales Manager, Trav-Ler Mfg.

years with the Valley Electric Company.

Prior to his connection with the Valley
company he was with the Wagner Elee-
tric Compnny also of St. Louis, helding
positions in hoth the sales and engineer
ing departments. It was during the four-
teen vears while with this mmanufacturer
of automotive ignition and generating
equipment that Mr. Bullivant built up a
wide acquaintance in the auteomotive ftield
ﬁm?ng manufacturers, distributors and
ealers.

NEW WESTERN SALES MANAGER
FOR SPEED

Speed tube sales for the Western Dis-
triet will be in the hands of C. M. Me-
Intosh, it has been abnounced from the
offices of Cable Radio Tube Corporation,
at 84-90 N. Ninth St., Brooklyn. N. Y.

Mr. McIntosh. widely-known throughout
the radie industry, wlill make his head
quarters in Los Angeles. but hoth he and
others of his firm. will be in constant
touch with representatives and distribu-
tors throughout the territory.

Mr. A. D. Strathy, national sales man-
ager for Speed tubes. has just returned
from a three menths’ trip in which he
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hias built up and strenxthened the entire
distributing organmization from coast to
coast.

In the southern California territory, Mr.
Barrie C. UBloeden of 1321 Maple Ave., Los
Angeles. bas been appointed. Hls com-
pany will operate under the name of Speed
Sales Company. In northern California, the
Monarch Sales Company, 1268 Mission St.,
San Francisco, has been named Speed
representatives. lor Washington., Oregon
and Idaho, Mr. Strathy selected the A. 8.
Detsch Company. Security Bldg., Peortland,
who will cover that territory, from head-
quarters In Portland and from their hranch
office in the Terminal Sales Bldg.. Seattle.
the latter in charge of ;. McNicholds.

All these sales organizations now are
directly under the supervision of Mr. Me-
Intosh. as well as the Denver representa
tives, the C. M. Mcintosh Co.

NEMA ELECTS NEW OFFICERS

Following the recent annual meeting
held at Washington, the National Electri-
eal Manufacturers Association announces
the olection of Clarence L. Collens of
(leveland as president, and the_appoint-
ment of A. W. Berresford as Managing
Director, Succeeding Alfred E. Waller,
resigned.

Mr. Collens,
Iteliance Electric and
Vice-I'resident of the

who is _president of the
Engineering Com-

pany, served as
T'olicles Division of NEMA since the
‘Association's organizatlon three years

ago.

Mr. Berresford. the new Managing Di
rector of NEMA, is President of the
American Engineering Council and las
been prominently identitied with the elec-
trical manufacturing industry for many
years.

Five viee-presidents were_also elected
for 1920.30. They are S. L. Nicholson.
Westinghouse Ileetric & Manufacturing
Company, New York; C. H. Strawbridge.

Goodman' Manufacturing Company, Chi
enzo: W. E. Sprackling. Anaconda Wire
& Canle Company. New York: D. R. Bul-
jer. General Electrie Company, Schenec-
tady. N. Y. Louig B. *. Rayeroft.
Llectric Storage Battery Company.

Fhiladelphia.

HOLMES RESIGNS FROM DEFOR-
EST COMPANY

Harry C. Holmes, well-known in the
radio trade for his activitles in the mar-
chandising of radio tubes, has rerigned
as Director of Sales of the DeForest
Radio Company, effective Monday. Oc-
tober 14th. It will be recalled that this
genial sales executive went with De-
Forest at the time of its reorganization
in June, 1928, When interviewed at his
headquarters in the Elks Club of Newark.

. J., Ilarry had no announcement to
make regarding his future plans, except
to state that he was taking a few weeks
off to look the radie field over wilth a view
to applving his vacumn tuhe merchandis-

ing experience wherever it might be
needed.
J. W. A. HENDERSON ELECTED

PRESIDENT OF N.R.T.A.

The Northwest Radio Trade Associa-
tion. at its annual clection of officers and
bangquet held recently in connection with
the Northwest Radio Show in Minneapolis,
chose by a unanimous vote. Mr. J. Al
Henderson as its president for the coming

vear.

Mr. Henderson is manager of the Minne-
apolis Branch of the Edison Distributing
Corporation and _ directs the distribution
of Edison Radios, TIhoenographs and
Recorde in the northwestern section. He
has heen sctively cngZaged in the work
of the Northwest Radio Trade Associa-
tlon for many years, serving on its Mem-
hership Committee and Board of
Directors.
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Manufacturers Studving Merchand
ing Problems

N ANALYSIS of the advertising
methods and pructices  of  radio
manufacturers is  being made b

i the Radio Mannfueturers  Associn-
tion, it was disclosed at a1 recent meet -
ing of the IIMA Merehandising Comuair-
tece,

The purpoese of the survey. according
to Major llerbert II. Frost, Chairman of
the Merchandising Committee. is twafohd,
Firt. to give rudlo manufactnrers infor
mition a8 to industry practices in ad
vertising, and 8econd, 1o prateet the puh-
lie from exaggerated  and mislemiing
claims 1n radio advertising.

The preparation of radio
statisties on  past production and  sales
of radie apparatus was another suhjeet
digsensged at  the meeting, held jointly
with the Statistics Commitiee of the 11MA
of whiel worge . Furness. of New
York, is Chairman.  Definite steps
taken to ser up muachinery to cor
digseminate tthentic  inform
siles and production so far this

Industry

were
pile and
anon
year,

Non-Standard Voltages Hinder Widest
Use of Modern Radio

It is not generally known that there
are muany section® of the Unitel States
using non-Stundard  electric enrrent and

voltages  One of the major undertakings
of the RMA will be a ¢ampaign to bring
about  uniform  enrrent and voltage
thronghaut the country.

Twao types of current are used in this
couniry. the annomneetment <ad-—aiternat-
in nd direet, awith the voltages ranging
from WK volty to 225 volts,

The fact thar the most up-to-date radio

receiving sets. which operate on 110-volt,
fo-cyele alternatlng enrrent. are nseless
in those gections of the nited States
whieh nre served with other current and
voltiges. prompted the BMA 1o arttempt
to hring about nnifarmi in this respeet

80 that the public in all paris of the
nation may have full benetit of modern
a-¢. gets whieh are congidered the highest
prerfection of the radio art to date.

The preliminary plansg for this impor-
tant standardization job are heing formmn-
latedd  under  the direction of
Herbert II. Frost. Chairman of the
Merchandising  Committer,  and  Willinm
Alley.  Merehandislng  Manager of  the
radio arsociation.

Standards of Radio Advertising
Being Raised

Constant efforts and mneh progress are
being made to raise the standards of
radio advertising. nccording to My, Morria
Metealf of Springticld, Chairman of the
Fair Tradeg Practice Commitiee. In eo-
operation with  Better Bnsiness Burenns
aml other organizations. Mr. Metealf. out-
lining the woal of the RMA for the hest
ethics in radio advertising, belicves t
real progress is being made not only in
this endeavar, bt in beltering  generanl
trade practices iu the selling of radio
and also in adjustments of disputes he-
tween members and other interes

Sltois estimated that hetween  $20.004,
op and acoan ig spent anuoally by
radio nunufaeturers in advertising
channels, aid Mr. Metealf. “In the
heetic and unsrable days of the indusiry
in fts eurly vears dvertiging NCORKRES
crepr in. as in other new industries. This
condltion  has largely hecome changed.
There i8 roomn for hmpirovement. of eonrse,
and it ig the consrant effort of the Fair
Trade Practice Committee ro insnre the
highest standardg of truth and fair degl-
ing with the pnblie. as well as ethical
practices  between  meinbers engaged in
the mannfacture and selling of radio
produets.

“The Fair Trade Practice Committee of
the Radio Manufacturers Assoelation en-
deavors to right sneh hnsiness wrongs.
a8 are contrary to the ethies of poml
business practice. nx may he bronght to
its attentlion.  In cooperation with Better
Business Rureaus aud other arganizarions
it attempts to eliminate falxe and mislead
ing statements in advertising, and to pre-
vent as far ag possible the deception of
the publie in radio matters.™

Many hundredg of thousamds of dollars
are Dbeing  raved annnally te national
radio manufacturers, frands are uunearthed

—1\I;aws o_f the RI_VI:'\‘

and colleetion of acconntg insnred by eo-
operative xervice of the Nadio Manufae-
turers Association. aeeording to Leslie
1. Muter of Chieago, Chairman of the
Credit Committee.

The Association’s eredit nnd collection

service. Mr. Muter annonneed, i8 to he
expianded turther in an offort to reduce
8tlll nore the eredit losses of national
radio manufaetnrers who are memhers of
the mational association. These losses
amonnt to several milllon dollurs annn-
ally. aecording to information compiled

by Chairman Muter and his Cominittee.
As_the “watch dog of the treasury” of
the RMA. Chafrman Muter amd his Com-
mittee. which comprises 1stern, central
and western divisions covering all parts
of the country. have an extensive eredit

information and algo collection  services
in foree. The eredit information serviee,
under the phins of expangion. approved

by the Roard of Directors of the RMA.
will make available 1o manufactnrer mem-
bers enmplete information on almost any-
thing counceted with the radio industry,
Acconnts aggregating many hondreds of
thousands of dollars are eollected annu-
ally throngh the collecrion xervice.

Construetive  work  preventing  bank-
rupteies also is nnother important feature
of the Credit Committee's serviee. Claims
of RMM members are pooled and adjnst.
ments made which often save valuable In-
dustrial wnirs from bankruptey through
the operation of a Creditors Committee
compoged of RNMA members,

Vigorous joint aetlon, unitied 1o secure
more efficient results. arve also taken when
credit framlg are unearthed. Several re-
cent progecutions for fraud have efMecred
large savings to membhers of the Associn-
tion.

In its eredit

information service. the

lio mannfiacturers operate in conjnne-
tion with the National Credit Oftiee of
Cieveland, Ohin. The collectlon service is

operited with the New York Credit Clear-
fng Honse Adjustment Corporation. with
ollices in six prineipal eities.

Radio Changes Coming Slowly

No radieal change in the censtruetion
of radio reeeiving sets this vear Is In
prospect and television still is some vears
off, uccording to President I1. 13 1teh-

maend of the RMA ut the Associntion’s
larese national  rac expogition at the
Colisenm and the incident gathering of
radio Industry leaders. The large and
sustained sates of all radio producig. the
large attendance at the Coliseum show

and alse at the recent Radio World's Fair
at Middisen Square Garden in New York.
nre among the many ample evidences, Mr
Richmond sael. of stability for the in-
dustry  and  satisfactory service to the
radio pulilie.

“IFortunately for the
well as the  indnstry.” said  President
Richmand. “there are no radieal changes
in consiruetion of receiving sets in sight
thia vear and probably for some time ty
come. althongh there are great advance-
ments in manufacturing  refinements.
erpecially in beanty of design. Cahinets
aml consoles especially have had great
development.

‘Fortnnately for the average pocket
hook, radio recelver deslgn has renclusl a
Point where today's set does not mnke
ohsolete yesterday's,

“Televigion and Lome radio talkies are
conting, but as Keparate nnits and not as
supplementary adjuncts to the home re-
ceiving set. We shall see some fair tele-
vigion demonstrations this winter. They
will not, however. affeet the regular radio
receiver.  lelevigion s an added service.
When it is ready it will he in addition
to your recelver, or more probably. be-
canse of eleetrical and meehanieal” eom-
publicationg, an entirely separate nnit. Ex-
cent for  the experienced  experimenter.
televigion may he diswmisged for the pres-
ent.  lHome rmdio talkie-movies are just
another camplication of televigion. They
are bound to eome—inevitnhle and costly,
hoth of them.”

radio  public. as

Industry Statisties to be Compiled

Estimates ag to the nnmber of reeeiv
ing gets that will he manntaetured in
1020 show i wide Hnetnation. They range
from a low of 3.500.000 to a maximumn of
RU00000.  Actnal sales, however, are esti-
mated at 2500000 te 4000000, Aceurate
ﬁmn;es. Ro far. luive not been obtainable
in either ense.
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The same uncertainty exists as to the
actual 1428 figures on production and sales
of receivers, istimates of last vear's
record of sales runge from 2500000 to
3,500,000, Here, again, the aetual numbers
are heclouded hy a large variety of wild
ENUORROR.

To secure acenrate and authentic figures
a8 to salex and production in both 1928
and the RMA will make a compre-
hensive snrvey of produetion and snles of
radio receivers for the pas ttwo vears.

Field Investigation of Radio Will be
Undertaken

The firgt natiouwide field investigation
of trade conditions in every seetion of the
counrry will be undertaken by the RMA.
it wus  anuounced recently = by Major
Herbert H. Frost, Chairmman of the Mer-
chandislug Division.

Trade conditionr and praerises in all
parts of the country wili he studied with
particnlur reference to radio. Major Frost
deelared.

This nnnsual merchandising stndy of
the United States will he undertaken by
Willian_Alley, Merchandising Manager
of the RMA, and is expeeted to consume
the better part of a year hefore the trip
is completed.

Mr. AHex's itinerary wilt take him into
every State, from the Rast Coast to the
West Coast and from Canada to Mexieo.
Ife wiil work in cooperation witl 1M\
members and their distributing and retail
organizations all over 1he United States,
0 that an anthentic first hand picture of
werchapdising  conditions  and  enstoms
gection hy section throughont the country
miay he seenred.

R.M.A. to Compile Number of Wired

Homes by Counties

Aceording to figures issned by the De
partinent of Commerce. there are approxi
mately 2800000 homes in the United
States. of which some 18,500.000 are wired
for eleetrieity.

These have heen hroken down into the
nnmber of wired homes in each State.
Imt g0 far. no aceurite knowledge is

avaitable of the
by eonunties.

‘T'o_insnure the public the fnllest pogsible
henefits of the most modern a-e. rpdle
receivers, the Merchandising Department
is embarking upon an investigation te
ageertain the nnmber of wired homes in
1eh eounty in every Stuate in the Union.
This informmtion. it ix expected. will
prove of himmense value not enly te radio
set  manufacturers in the distribution of
the Iatest elecirle radio reccivers., but also
to loeal municipal authorities. wha. them-
selves, do not know aeeurately the num-
her of homes wired for eleetricity in their
respective territorles.

The resnits of the survey, when com-
pleted, will e made availnbie to the trade
amd pnblie. aecording to Major Herbert
H. Frost. Chairman of the RMA Mer-
chandiging Committee. nnder whose direc-
tion the survey wlll he made.

FEDERATED RADIO TRADE ASSO-
CIATION CHANGES NAME

At a_meeting of the Board of Directors
held Wednesday, October 23rd. at the Con-

number of wired homes

gress  lotel  in Chicago, the Poard of
Directors of the Federated Radio Trade
Asgociation echanged the name to the

National Federation of Radio Associations.
This is in order thnt the name will he
more truly representative of that portion
of the industry the associntion represents.

“The National Federation of Radio
Assaclatious iz strietly as its name Implies,
a unational group or federation of local.
state and terrvitorial radio associations
throughont the United SNtates. It is the
pnrpose of the National Federation of
Radio Agsoclations 1o wateh legislation
and to direct association aciivitios in sueh
ninner as to be to the hest interexts of
the radio pubHe and the radio industry in
general.” as stated I’resident Michael Ert
of Milwaukee, Wiseunsin, in an interview
recently.

Plins Dheing promoted for the examina-
tion and registration of radio servicemen
In every loeality will. npon their comple-
tion. materinlly benelit every owner of a
radio set in providing Lim with an ade-
quately trained and competent radio
serviceman.

Preliminary plans were discusser for the
41h annual Convention of the National
Federation of Rasdio Associations.
Ohio  Radio  Trade Assoclation,
hosts for the Convention. are preparing a
program of unusnal iunterest and import-
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rhe Thordarson factory is more than an assembly plant, as it takes in all phases
of transformer manufacturing, including engineering, core and case stomping, coil
winding, impregnating, enameling, assembly and testing.

This thirty-five-year-cld organization is devoted exclusively to the manufacture of{? \f»_;-—— Ry
small transformers for radio and other industrial purposes. ===

7 = =4

the Thordarson factory were housed in a
one-story building, it would cover three

and one-half city blocks.

This immense plant occupies an entire
building, six stories and basement, one block long
and a half block wide—making by far the largest

radio transformer factory in the world.

THORDARSON

Transformer Specialists Since 1893

THORDARSON ELECTRIC MANUFACTURING CO.
Huron, Kingsbury and Larabee Streets, Chicago, lll, U. S. A.

e ——— —— e — ——

—m
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ance for the Counvention which wijll be
held in Cleveland, Ohio, on February 10-11,
930. This convention will be given over
entirely to the study of the probiems be-
tween the radio industry and the eon-
suming publie, and will be of importance
to the welfare of distributors and dealers
everywhere.

RADIO  WHOLESALERS SECURE
FREIGIIT RATE REDUCTION

The Trafic Committee of the Radio
Wholesalers Association in cooperation
with the Traflic Department of the Radio
Manufacturers Association have effected a
freight rate reduction on radio products
whieh will aggrezate well over $1.300.
annually. The new rate schedule efiecting
this enormous savings in the annoual
freight hills of the radio industry will go

into effeet approximately January 1st,
1430. Radio receiving sets, consoie and
table models, combinations and loud-

speakers will be afrected by this new rate.
This huge saviangs will probably bhe re-
flected I{n part to the radio publie.

F. B. Stern. Chairinan of the Traflic
Committee, Hartford. Conn. has represen-
ted the association for over a year with
the Traflic Committee of the Radio Manu-
facturers Association in the conferences
held with the Consolidated Classifications
Committee.

The new freight rates will effect a
savings of approximately 10% on all con-
sole receiving sets shipped in ecarloads.
This is chiefly due to a reduction in the
minimnm carloading of from 20,000 lbs. to
18.000 1bs. A saving averaging between
20-249% on table models and mixed car-
loads which includes radlo receiving sets.
console or hox type, comhination talking
machines and radio sets. talking machines,
electrically amplified or otheriwise. talk-
ing machine records or record blanks etc.
at a minimum weight of 24.000 1bs. at 3rd
class rate instead of 20,000 Ibs. second
class rate.

LEUTZ MOVES TO ALTOONA, PA.

After eight years in Long Island City.
C. R. Leutz, Inec.. of transoceanie reception
renown. has moved to Altoona, I’a., where
the organization is now heused in a
modern sieel and concrete building with
some 30,000 square feet of floor space.

The new Leutz factory was originally
planned and built by the Altoona Chamber
of Commerce as an “ideal factory build
ing.” It incorporates offices, experimental
laboratory, test room. stock room, ship-
ping room and demonstration salon, as
well as the manufacturing plant proper.
The demonstration salon has been com
hletely sound-proofed from the rest of the
actory, and is furnished as an attractive
drawing rooi.

The factory this vear will be used ex-
clustvely for the production of the Silver
Ghest. Phantom Specinl. Seven Seas Con
sole, Seven Seas 'houegraph Combination,
and the latcst developments in short-wave
receivers.

REPORT ON R-V. C. A.

General James G. iarbord, President of
the Radio Corporation of America, Mr.
Gerard Nwope, Tresident of the General
Eleetric Company. and Mr. Frank A. Mer-
rick, President of the \Westinghouse Elec-
tric & Manufacturing Company, made the
following announcement to their respective
organizations :

“Carrving forward the cooperative plans
begun ten yvears ago with the creation of
the Radio Corporation of Ameriea, General
Flectric and Westinghouse, with the Radio
Corporation of  Awmeriea, will form the
RCA Victor Corporation. Beginning with
Janunary 1. 1930. the new company will
carry on research activitles as well as all
the engineering. manufacturing and selling
activities in connection with radio sets,
talking machines. records and other (e-
vices in the home entertainment ficld now
sold by the Radio-Vietor Corperation and
manufactured by the General Electrie and
Westinghouse companies.

“Since the purchase of Vietor Talking
Machine Company. plans for manufactur-
ing concentration have been under way and
have now developed to the point where
consolidation of faeilities, with the Cam-
den plant as the nucleus, is desirable.

“Of major importance is the nnification
of the radio research and engineering
facilities of General Eleetrie, Westing-
house, RCA and Victor 8o that the same
staffs which have produced so mniany of
the major contributions to science and
engineering in radio and the entire home
entertainment field, will not only coopnerate
in the future but will actually be con-

solidated under single and unitied direc-
tion. The new company wiil continue,
however, to get full henefit in its field
of the broad research facilities of the
General Electric and Westinghouse com-
panies.

“Tire President of the RCA Victor Cor-
poration will be Mr. E. E. Shumaker.
President of Victor Talking Machine Com-
pany.

“Mr. J. 1. Ray, Vice President of the
Radio Corporation of America, and head
the present selling organization for hoth
Victor aml RCA, will continue in charge
of sales, as Vice President of the new
company.

“Mr, H. C. Grubbs, at present Vice
I'resident _in charge of Vietor Talking
Machine Division, will continue in that
capacity.

‘“The unifieation invelves no change in
present distribution faeilities.

“Mr, Alfred  Weiland. formerly Viece-
I'regident in Charge of Production of the
Vietor Tatking Machine Company. will be
Vice-President in charge of all manufae-
turing activities of the new company.

‘Executive and sales headquarters of the
new company will be in New York.”

DE FOREST REPORTS INCREASING
PRODUCTION AND SALES

During the twelve months since it has
been completely reorgamized  and re-
finaneced, the DeForest Radio Company of
Jersey City. N. J., has made stenly prog-
ress in riudio tuhe production and sales.
according to its President, James W. Gar-
side. The graph shows a steadily climh-
ing production curve, dollar sales curve
and tuhe sales curve, with the two last
mentioned enrves gaining and by now
exceeding the production curve to an
estimated extent of at least 1.000,000 more
audiong than will be produced by Decem-
her, 1929.

The De Forest Radio Company I8 now
operating two huge radio tube plants at
Jersey City and TPassaic, N. J. with a
total of 150,000 sqnare feet of floor space.
It earries over 2.000 emplovees on its
payroll. The daily production of tunbes
passed for shipment exceeds 25.000. and is
growing steadily with the instaliantion of
special autematic production units.

In addition to receiving tubes. the
DeForest Radlo Company, taking advan-
tage of its unique patent rights. is huild-
ing up a produetion of transmitting tuhes.
for which there is a rowing demand
already far exceeding tﬁe supply. The
transmitting tuhe business will tend to
raise the siles curve during that portion
of the vyear when receiving tube sales
drop off, it is sald.

FARLY RADIO SEASON

Predictions made early in the season by
the Department of Commerce that this
would he radio’s greatest vear are being
realized as shown in the results of a
national survey just completed by Gordon
C. Sleeper. vice-pregident and sales man-
ager of the T'emple Corporation.

Having eovered thirty-four cities through-
out the United States in the last two
months Mr. Sleeper found the same story
at every turn-—that the radio season opencd
earlier and that each phase of distribution
from factory to distributor, distributor to
dealer and dealer to consnmer has reached
a volume and moementum that 18 ahout
sixty days in advance of any previous year.

PIONEER BROADCAST MOVES

Ted Nelgon, president of Pioneer Broad-
ecast Service, Inc., has announced the re-
moval of his company to Its new quirters
in the General Motors Puilding, 1775
Broadway, Manhattan,

The company, which has been engaced
for the past two years in the bhuilding
of radio programmes which are later elec-
tricalty transcribed over Dbroadeasting
stations throughout the eountry. has also
added to its studio facilities in order to
care for increased orders placed hy a
number of leading national advertisers.

At the present time Mr. Nelson. formerly
director of a number of eastern stations
and pioneer radio authority. stated that
his eompany's programmes are now heing
hroadenst over approximately fifty stations
in the United States and three in Canada.

STEINITE INCREASES FACTORY
FORCE

A payroll numbering 3.000 emplovees
now is the Steinite Radio Company’s con-
tribution to the Fort Wayne, Indiana,
manufacturing wealth.
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The factory force has heen increased
by the addition of 500 weekly for the
Inst three weeks, according to an an-
nouncement by Lester Abelson, general
production manager.

“Unusually heavy production schedules
have made this incrense necessary,” saild
Mr. Abelson. "and we are blanning to put
on a night shift very soon to care for the
heavy demand for our receiving sets which
is coming from all parts of the country.”

GULBRANSEN APPOINTS NEW
JOBBERS

The radio division of the Gulbransen
Company ot Chicago announces the ap-
pointment of the following new jobbers
in seven of the larger distribution ecenters
of the country; Braiterman Fedder Com-
pany, Baltimore: George Byers & Sons
Co., Columbhus, Ohio: Colonial Electric
Supply Co.. Philadelphia; North Coast
Electric Company of Portland. Oregon, and
Seattle and 'Tacoma, Washington. and
Smith-Hassler-Sturm Co., Indianapolis.

NOTT-ATWATER NEW
DISTRIBUTORS

Announcement is made by the Steinite
Radio Company of FKort Wayne. Indiana.
that the Nott-Atwater Company of Spo-
kane, Wash.. have bhecowme local Steinite
distributors in that territory.

This was hrought about through the
recent purchase by the Nott-Atwater
Company of the M. F. Bruning Company,
formerly Steinite distributors for the In-
land Euwpire.

Nott-Atwater is one of the pioneer
wholesale houses of Spokane. d3 B
Simons, formerly munager of the M. F.
Bruning Company, will continue as mana-
ger of the radio department for Nott-
Atwater.

STEINITE

MARVIN COMPLETING WORLD-
WIDE DISTRIBUTION CHAIN

The Marvin Radio Tube Corporation of
Irvington. . J., announces the practical
completlon of a world-wide distribution
systeimn.

According to F. A. LaBaw, General
Saler Manager. there are now 70 dis-
tributors _appointed here in the United
States. These cover every sales district
and represent the eapable handling of
about 4,000,000 tubes a year. By December
of this year, there will be 125 Marvin
distributors in this country. accounting
for about 6.000,000 tubes a year, it is said.

In addition to the dlstributing organiza-
tion for the domestic market. live-wire
representatives are working in the follow-
ing countries: Engiand, Belgium, France,
Portugal, Spain, Italy, Switzeriand. Ger-
many. Japan, éhinn, Australia and the
Philippines.

H. M. TOWER CORPORATION
TAKES OVER WESTERN NEW
ENGLAND TERRITORY

Announcement was made on October
10th_at a luncheon at the Hotel Kimball
by President Arthur 7T. Murray of the
American Bosch Magneto Corporation. of
the appointment of the II. M. Tower Cor-
poration. of oston and New Ilaven as
wholesale distributors of Bosch Radio in
Vermont and Western Massachusetts.

The H. M. Tower Corporation. repre-
senred at the luncheon by President W.
G. Miller. Treasurer Georgze Raymond and
others, was weicomed into the Springfield
territory hy Percy Dorr. President of the
Springtield Chamber of Commerce.

MINNEAPOLIS DISTRIB-
UTOR FOR BOSCH

Charles J. Parker. formerly General
Manager of Western Motor Supply Com-
pany at Minneapolis. Minnesota, has re-
signed from that position to open a whole-
sale distributing house_in the same city
under the name of Charles J. Parker
Company. Ile takes the distributorship
of Boseh Radio with him, according to an
announcement by the Ameriean DBosch
Magneto Corp.

CROSLEY

NEW

REPRESENTATIVE AP-
POINTED

‘The Crosley Radio Corporation an-
nounces the appointment of L. E. Peterson
as factory representative for the Nehraska-
Western Towa territory. Mr. Peterson is
well known in the northwestern radip
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music In

enhancing the beauties of nature.

PAM'’S crystal clear voice can be
suited to blend with forest sounds or
increased to be easily heard above
the roar of motors at air meets.

All around you are opportunities of
a similar nature.

These opportunities are found in
hotels, clubs, excursion steamers,
schools, hospitals, parks, theatres,
auditoriums, dance halls, skating
rinks and swimming pools, air ports,
athletic fields, boat races, outdoor
services, etc.

Main Office: ‘ ’am'yo”&/écjl’]a @: Factories: Canton

Canton, Mass. MANUFACTURERS SINCE )882 and Watertown, Mass.

ot

PAM Peruvian park

In the Zoological Gardens at Iima, Peru (pictured above), and
all over the world, you will ind PAM Amplified entertainment

Page 53

To the pioneer dealer who first sees
and grasps this opportunity in his
locality comes the greater volume
and profit.

A new 16-page bulletin giving me-
chanical and electrical character-
istics, representative installations
and many new PAM Amplifiers
will be sent upon receipt of 10
cents in stamps to cover postage.
When writing ask for Bulletin No.
RE6.
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field, having previously heen connected
wlth a distributing orgrnization in  Mil-
wankee, He will make lLis headguarters
in Ownha.

NEW GROSS.BRENNAN TERRITORY

The states of Maine anud \e\v Hampshire

have been adided 1o the covered
by Gross-1trenn Ine., Distric
Distribntors of umulu-lu C receiy-
ers and the activities ror the devel |nncut
ritory are der wa

of this new 1«
Tt terelto

coverell by 88

s . Ine.. in Metropolitan New
York, New Jo all of New Englanag

with the exopt Vermout.

ISSUES LEAFLET ON TIIE GRID-
GLOW DEMONSTRATION SET

The Grid-Glow lNemonstration Sct is the
title of Leatct 20437, just released by
the Westingho Iectrie & Manulacetur
ing Company.  This four-page folder de
seribes 1he svel detaonstrati LI
volving the grid-glow tube, \\Iml an e
used (o operile almost any type of dis

play or exhibit that can he evneeived. A
grid-slow

wiuve of the hand over tlu

tube op-rates the relay whielh controls
the operation of the ap) hei i
played. Seme of the man ipplic:

of this advertiging medinm are scarting
electric  rans lighting cleetrie  lights,

radio
wiil-

sounding electric helle. turning on
receiving sets. dinl controliing show
dow lightx and mechanieal displays.

IHluatrations of =ev of the appliea-
tionz of the grid-mlow =et are shown in
the leaflet together with o wiring diagram
of g tvpical installution.  An expianation
of the equipment wd 2 table of weights
and climensigns of the parts arve included.

EUROPE'S GREATEST RADIO

SHOW

The great “Deutsche Funkangstellung'
or German Radio Fxposition, s again
been Lurope’s most important show of its
kind thix year.

All the radio mannlacturing concerus in
Gernmiany  withont exception were repre
sented at this. the 1Wrth exposition of jts
kind, and many of lurope’s leading radio
experts and inventors were in uttends

There were in all 320 exhibitors,
is about 30 less than last year, but
area devaoted Lo the exposgition B
ingreased by some 4000 square yv:
total of more than 17300 xguare E
new hall hid to e added o those already
on hand for last year's exposition, ani
another hias had to be built this year. Hx
walls and halt of its roel are ol N,
Maorcover, a second new hall is under con-
struction.  These bulldings represent the
beginning of preparation ter the “Great
German Building  Exposition.” which wih
be opened in 1931 and last nncil 1936,

At this vear’s exposition. extraordinarily
noteworthy  improvements  were  fouid
evervwhere. The whele tendeney in new
receiving instrnments is te dispense with

batteries.  The instruments that can he
Mugged directly in to the light eirenit
dominate the field.  llowever. there are

stlll plenty of instruments with hattevies,
and the faetories nanufaeturing them have
made further steps in the last year toward
perfecting them. The manufacturers of
Dbatteries are algo keeping pace. for many
rudio subscribers still operate with bat
teries.  Among these. one of partieular in
terest is an anmde bhattery with dry aeid
whieh here takes the form of a tirm gelatine,
preventing any danger of a jeak and alse
making trangport easier.

Another tendeney observed is the in-
ereasing employvment of so-called unmbrella
frame tubes.  Through this it has become
POBS to reduce the total number of
tubes tfrem 7 and 8 to 1 or 3 even in the
highest grade ingtruments.

Most gratifying i8 the great progress
made hy all manufacturers in increasing
the selectivity. Thix ig fonund even in low-
priced apparatus..  Further progress has
been made hy the construetors i siu-
plitying operation. One sees ingiruments
with which one ean receive all wavelengths
from 200 yp to 2000 meters without chang-
ing induerances. Other apparatus have a
scope reaching rfrom 10 to 200 meters by
changing 1ubes.  Almost all ingtruments

’ ong control, amd many have
ance tor reproducing phono-

The electradynamie system now takes irs
wxide the electromagnetie in the
1kers.,  While it is somewhat re
expensive in operation., sinee it requires
stronger enrrents., has the advantnge
over the magnetic system of giving a
purer tone. At this year's exposition,

londspeakers were permitred to he demon-
strated ouly in sound-proof eabiners.

Television the Sensation

real seusation this ar was tele-
vizion. which was demonstrated by lllL'
German 'oxial Deg ient at a

asteluily uthnluln-lI stand, Thix x-
Wibit naturally artrncled the most atten
tion amon the spectatars. for it was the
first time uhat televislon has been
ally shown to the pnblie.  Four
2V 18 were secn- -those of ¢
Kuarolus. Mihaly. and one developed by
the German Fost Otfice Liepartinent.

The

TRIAD APPOINTMENTS
The Triad Tube Compnuy, of Pawtucket.
Ruode Island. annennces the appointment

f Ruymoml Ackmen as factory represcita-
tive for the entire srate of I'tah,
arry tiebhard. well known tn New Eng

dio dealers. wlll represent the ‘T nul
tibe tory for rhe entire srate of M
chusett Ile will have two assist:
covering the territory with hin

The Npencer Company. of Memphis., Toen
n ee. hax been appointed factory repre-
sentative  for  Triad  tubes, covering the
entire southern territory,

land v

PORTER APPOINTED VICE-PRESI-
DENT OF R. C. A. C.

The appolntment of . llarold [DPorter
as vige-president of 1t C. A, Communica-
rions. Ine.. and of the Radiomarine Carpo-
riation of Ameriea. in charge of the Pacllie
<I1\mnn activities of these corporations, was
nnnounced by General J. G Lnvbord. pre
dent of the Radie Corporation of Amerien.

Mr. l'orier hegan his radie earcer in
13 with the Muarconi \\'heless Telegraph
Company, aud one of his first assignments
was the ctask of purchasing the enrive
equipiment for the erection of high-power
radio stations in California, Alaska, llawaii.
chugetrs and New lersev. Ills marked
ty in thiz work led 1o his appointment
purehnging  agent. Three years luter
P'orter was made assistant commercinl
manyger,

With 1he formation of the
ration of Americia. which absorbed the Mar-
coni Company in 1921, Mr. Porter wus
made genernl superintendent of the marvine
division. A8 the business of the Corpori-
tion rapidly Increased on the PPacitle Coaxst.
Mr, Porter was chosen to axsume the dnties
of manager of the I'neifiec Const dlvision,
with headqguarters in San Franeiseo. Mr.
Parter will continue te aet in this capacity
for the Radie Corporation in additien te
hls duties ag vice-president of the two
comminications companles.

Itadio Corpo-

INSULINE APPOINTS NEW SALES
MANAGER

The Insuline Corporation of Ameriea, 70—
4

80 Cortlande Streer, New York, N. lias
Jnet announced the up[u)inllm-nt of A
Dimond. as sales manager for the eastern

pertion of the country.

Mr. Dimond. whe formerly held the posi-
tion of assistunt sales manager. has heen
assoelated  with the Insuline Corporation
for the past four yvears. Ile has been con-
nected with the radio indnstry since the
start of broadeasting amdl betfore that time
held important sales positions with sev-
eral large electrical and utility organiza-
tions,

NMr. Howard 11, Meyer has heen appointed
in Mr. Dimomul’'s place as aszistant sales
manager.  Mr. Meyer has had varied ex-
perience in radio, having spent cousider-
able rime 1In produerion werk, in radio
servielng and ir experimentation witl short.
wave reeeivers and televlsion apparatus.
In addition. he has had eousiderable sales
experienee with a large radio jobbiug eon-
certl.

R-V. C. A, INCREASES TUBE PRICES

A slighr inerease in the list price of
seven tvpes of vaenum tubes uged in hat-
tery operated reeciver® was announced hy
the Radiorron Division of the Radio Vietor
Corporation of America. Effective Septent-
ber 3Bd. llm WD-11 was increased to
the WX 12 $3.00, the 1°V-18
X ]')') $2.50 the UX 120
200-7 $4.00, and the UX 2403

APPOINT EASTERN SALES REPRE-
SENTATIVES
Transcontinental Coil. Ine.. of Newark.
N, .L. announce the nppmnlmnnr of Fried-
mnn-Snyder Company of 15 I'ark Place,
Niwe \ork Citv, as Lastern Sales lepresen-
tatives.
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Both  Adelph Friedman and Milton C.
Snyder are well-known radio salesmen in
the Metropolitan distrier, and their present
association with Transcontinenta! Coil. Ine..
will be welcome news to their many triends
in the trade.

. M. LATHAM JOINS TEMPLE

e M. Latham. of New York City. has
wppointed dis t sales manager of
¢ Temple Corporation.  lle comes to the

nple organ tion from JMtwater Nent
and wil have chirge of the New York-New
Jersey terrilyry Mr. Larham  was con
nected with the Victer Talking Machine
Company  tor nnmber of years aud is
widely known in radio and music cireles
of the castern metropolis,

NEW RATING FOR SX-280
The .\\I\nnm Products  Company of
Empori Gl annonnce a new rating for
the SN--280 I eetitier Tube.

This tube may be operated with as much
as 400 volts n-c. applied to each plate of
the tube, proviling the current drain does
not  exceed 110 milllamperes.  This  will
allow eonsidernbly higher d-c. vollages to
be obtained for operation of power tubes

This change bas been made pessible
I'ECIIHHQ niosL receivers do not ll‘1|l|ll'8 Tthe
IIIII\IIIIlllll output enrrent of the rmbe which
25 milliamperes.  If more than 110
millinmp (o8 I8 required. it is hest ro limit
the applied a-¢. voeltage to 350 volts per
plate it satistnetory life is desired,

Extensive litfe tests have bheen conducted
for several months berore this new rating
has heen approved,

H. W. SAMS JOINS S-M

Howard W, Sams has just been appeinted
director  of territorial sales for Silver-
Marshall. Ine., Chieago. tle resigned as
New York District Sales Manager of E. T,
Cunningham, Inc.. to accept the new
position, which mikes hiin MeMurdo Silver's
Prersanal sales represenrative throughout the
United States.  lle will make his head-
<|unrtexs in Chicago.

Mr. Sams, a native of Chiengo. has spent
cight venrﬁ in tt radio field, going to
Cianningham in 1926, after five years with
the Universal Danttery Company. He
Chicngo distriet sales manager for
ningham before going 1o New York in the
same eapneity.

NEW ALLEN-BRADLEY REPRESEN.
TATIVE

Mr. . L. Reynolils has been appointed
Distrier Itepresentative for the Allen-Brad-
ley  Company, of Milwiankee, Wis, Mr,
Itexnolds will look after the Western Michi-
zun territory and will have his headguarters
at 4143 Kllswerth Avenue, Grand Rapids,
Michignn.

SYNTHANE REPRESENTATIVE

J. K. Johmson is noew the I'hiladelphia
District Sales llepresentative for Synthane
Corporation. manufacturer of lanminated
hakelite products, situated at Oaks, I’enn-
sylvania. Other represeutatives are J. I
Rirtenhonse, Chicago; 1I. G. Illauvelt. New
Ymk City; €. L. White & Company,
Clevelnnil.

COMPLETES FOURTII ANNUAL
SERVICEMEN’S COURSE

The Williams Hardware Company. Cros-
ley-Amrad Distributors of Streator, flinois,
renlmm: the very urgent need for trained

and eflicient Bervicemen, have just com-
pleted their fourth annual Servicemen’'s

Training Course.

An unusaally large and attentive group
marked the success of the course which
was prepared and given under the diree-
tion of 11. M. Light, service manager for
the emmpany.

Mc¢ELROY APPOINTED GULBRAN.
SEN DISTRICT SALES MANAGER

The CGulbransen Company. eof Chieago,
announces the appeintment of Cuwt Wil
linm K. MeElroy of the Wm, roy
604 Chamber of Commerce. I'f1ts-

burgh, as distriet sales manager in the
radio division. Capt. MeElroy’s territory
will inelnde western D’ennsylvania. nerth-

eastern Ohio, and northern West Virginia.

Capt. MeRlIroy's radio merehandiging ex-
perience «dates back to 1922, three vears
having been spent in the merchandising
deparrment of the Radio Corporation of
America,
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Are You Getting
Projection Engineering?

Since the publication of the first issne (September 1929)
more than 2,000 paid subsecriptions to Projection Engineering have
been received.

Projection Engineering deals editorially with the manufac-
turing, engineering, operating and servicing of all forms of
theatrical equipment, home and theatrical movies, talking movies,
television apparatus, ete.

The editorial staff inclindes Muhleman, MeNicol, Cameron,
Rider, Plummer and Lescarboura.

pILLILITHIITS

1% Keep Pace With Developments in Talking Movies

and Television

PROJECTION ENGINEERING
1S NOT SOLD ON NEWSSTANDS

SUBSCRIBE NOW'!!

Please Cheek Your

BRYAN DAVIS PUBLISHING CO., Inc. * a - s
assi fication

52 Vunderbilt Avenue, New York City
Enclosed find :é::: for which enter my subscription Manulacturer
ey . ] . - e yenr {Including executives. plant superintend-
for PROJECTION ENGINEERING for R ents. foremen, purchasing agents. etc.)
Engineer
NI . o s e e san e nosaeseesos sanansnoneens 7 Fechnician
Producer
Address. . ..ot e i e e s Distributor
Theatre
Town il SUIl G o fowseas B b alfvstppragdasimp jaihe v oo lusaes Projectionist

OIS DI EP AN D o SO G o IR OO 25 0
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NEW

LINE OF PILOT TUBES

A new line of radio tubes bearing the
trade name “Pilotron,” and including all
the standard types has been brought out
by the Pllot itadjo & Tube Corporation,
of Brooklyn, N. Y. These tubes are now
being produced in the company's factories
in Brooklyn and Detroit.

The series comprises seven tubes. The
a-c. types are descrlbed as follows: the
P-224," ‘screcn-grid amplifier; the P-226
radio- and audio-frequency amplifier; 1he
P-227, general-purpose detector. radlo- and
audio-frequency amplifier, with special
features to permit its use in short-wave
receivers; the P-245, power audio ampli-
fier: the P-280 full-wave rectifier: and the
P-171A, semi-power audio amplifier for
both ga-c. and battery receivers. The
seventh tube is the P-201A. which is in
tended for the many old-style battery sets
still In active use.

NEW ELECTRO-ACOUSTIC SUPER-
POWER AMPLIFIER

The Electro-Acoustic Products Com
pany, 53 E. Wacker Drive, Chicagoe, have in-
troduced a new portable resistance
coupled amplifier for public-address aud
other uses. This amplifier has several dis
tinctive features which are highly desir-
able in public-address and theatre sound
projection work.

The amplifier consists of three stages of
resistance coupling. weorking into two -5H0
tubes which are in push-pull. Two -81
rectifier tubes supply the direct current
to the plates of the tube as well as the

microphone current. The amplifier is
completely g-c.-operated in every detall.
and is entirely free from hum It is

completely self-contained, it being only
necessary to connect the input wires and
two output wires for operation.

Among the new features is a switch-type
gain control calibrated in steps of three
db. less, a varlable scratch filter with
which can be eliminated surface noise
when it is objectionable, and a variable
output fmpedance. The output impedance
is variable from 500 to 4000 ohms.

The amplitiers can also be provided with
special output impedance as low as €
ohms. The advantage of having the out-
put impedance variable is obvious to most
engineers and technicians interested In
amplifier installations. It obviates the
series-parallel connections which are al-
wiys necessary when connected to an am-
rllﬂor having a fixed output impedance.
n this case all the speakers may be con-
nected in parallel and the output impe-

EWY DEVELOPMEN
UF THE MONTF

dance of the amplifier adjusted to meet the
load conditions. The swlitching arrange-
ment permits a rapld changeover from
ulltcrophone to phonograph pickup or radio
set.

The unjt is in a steel carrying case of
very rigid comstruction, 27” long, 15" wide
and 16” high. The weight is about 123
Ihs. 1t s iinished in a beautiful black
hard rubber.

A NEW DEAL FOR THE HEATER
TYPE A-C. TUBE

An entirely new design for the famillar
heater type a-c. tobe is anmounced by
the Marvin_Radio Tube Corporation of
Irvington, N. J. in its Marvin MY-227
tube. The characteristics of this new tube
are fdentical with the conventional types
of -27 tube, but in construction and per-
fo_rmunce it is quite different. To begin
with, the elements have the general ap-
bearance of a miniature —24 or screen grid
a-c. tube. belng mueh shorter than the
usual -27 and about twice as large in
diameter. The heater filament Is of the
coil-spring design, and is dipped in liquid
ceramic, so that the usual bulky insulator
is ellminated. The catbode siceve. grid
and plate, are widely spaced. and the
peculiar construction of the tube insures
accurate and positive spacing at all times.
The elements positively cannot shift unless
the tube is actually smashed, it is stated.

The most unusual feature of the new
Marvin MY-227 tube, however. is a mica
disk insulator at the top of the elements,
a trifle smaller than a silver half-dollar,
in dlameter. In addition te serving as a
top spacer in preserving the relative posi-
tions of the elements, this disk has a
marked effect upon the direction of the
electron flow in the tube. It checks
“‘massing” or saturation and subsequent
discharge, in the operation of the tube,
and makes the tube practleally humless.
Crackle is entirely absent. The tube has a
flat heating time of five seconds. as origl-
nally featured by the Marvin heater type
a-c. tubes,

The new tube undergoes a pumping
cycle of over four minutes, and enjoys
an unusually long life as the result of the
high vacuum.

THE DUBILIER DISTURBO-
DUCON

In order to provide a simple solution of
the inductive interference problem, {n
place of condensers, chokes and resist-
ances heretofore employed by radio ser-
Vv

or lighting company experts with
questionable success, there is now avail-
able on the market a ecomplete, self-
contained device which plugs into the
usual socket or outlet, and provides an
interference-proof connection for radio set
or electrical appliance. The device, known
as the Disturbo-Ducon, is a produet or
the Dubiller Condenser Corporation of
New York City, which has long speeinl-
ized in inductive Interference problems.
Briefly. the device comprises a complete
and efficient filter eireult, contained in =»
metal case provided with attachment cord
and plug, a receptacle for plugging in ra-
dio set or electric appliance, and a ground
binding post.

There are two main uses for the Dis-
turbo-Ducon; first, it may be plugged into
the usual socket or convenience outlet
and the electric appliance connected to
the receptacle, thereby {Inclng an eflicient
filter eircuit between the appliance and
the line so as to prevent propagation of
disturbances; secondly, it may be con-

ted hetween the socket-power radio set

The Electro-Acoustic portable pub-
lic-address amplifier.

and the line. so as to filter out inductive
interferences coming over the lighting
system.
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NEW OXFORD AUDITORIUM

SPEAKER

An Interesting contribution to publie-
address work is the new Auditorium model
dynamic speaker announced by the Ox-
tord Radio Corp. of Chicago, Ill. Thig
speaker Is especially designed for theatre
installations or wherever great volume is
desired.

The New Oxford Auditorium
Speaker.

The Auditorium model boasts a 1214
cone made of metallized fabric to protect
it from meoisture and for certain acoustic
reasons. The voice coil has an average
impedance of 11 ohms. Rugged construc-
tion of all parts of the speaker allow it to
handle the fuli output of two type -30
tubes operating in push-pull.

Model 7T1-AC, pictured herewith, operates
from 110 volts a-c. A full-wave Kuprox
rectifier unit of generous proportions In-
sures adequate field strength. This par-
ticular style retails for $70.

The Auditorium speaker also is obtain-
able with other forms of field supply coils.
Another 110 volt a-c. model operates from
a type 280 full-wave rectifier tube. Both
6 and 110-volt d-c. fields are made.

In all the above styles, field consump-
tion fs approximately 14 watts.

NEW TEMPLETONE D-C. RECEIVER

Due to the urgent demand from various
sections of the country that are not sup-
plied with a-¢. the Temple Corporation
has just placed in produetion two new
models of Templetone receivers, a d-c. re-
cefver that operates with batteries.

The all-eleetrie d-c. set now being made
at the Temple plant has ten tubes, six

-12-A tubes and four —71-A tubes. The
sensitivity of this receiver is equivalent
to that of any standard —27 receiver, The

audio-frequency consists of a transformer
coupling the same as used in the a-c. re-
ceivers, usin 12-A for the first audio
and four —71-A tubes in the last stage,
used in push-pull parallel to increase the
power output of the receiver. .

A special 14-inch Temple electrodynamic
speaker, speeially designed for this re-
ceiver is used.

A small 221:-volt C battery is used for
the C bias, the reason being to keep the
maximum plate voltage of 110 volts on the
power tubes. If the C bias were taken
from the supply the effective plate voltage
would be reduced equal to the amount of
C blas which is about 16 volts.
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HOW Engineering Facts Have A Utility Valve

, De Forest Audions

oet their

Remarkable Vacuum

SET
EFFICIENCY

AND

TUBES

y
GEORGE LEWIS

Vice President, Arcturus Radio Tube Company

UBES of poor design and hasty
construction, more than any other
factor, contribute to the failure of any
EFORE De Forest Audions ean meet the high radio re‘felver’ l'egal'dless of its efficiency.
and  exaeting standards of the De Foresi Hum is the enemy of the A-C set. To

Engineers, they must he so completely freed ini it 1
4 imum, 1t 1S Neces-

from air and gases that less than 1 mieron reduce l.lum to the min ’

(1 millionth) of atmospherie pressure remains in sary, with most tubes, to connect the
Ly cathode to the exact electrical center of

the heater. This point is variable in tubes

Most tube manufaclurers are content with a vacuum
fifieen times this atmospheric pressure. Yel the

presence of air has a direet bearing on the lite and of the same make, presentmg difficulties
operating characteristics of a tube. Every radio in this operation. Arcturus design makes
engineer knows that hard tubes assure longer and . : di h
betier operating life than soft or gassy tubes. this delicate adjustment unnecessary, thus
The illusiration shows one of the many vacnum contributing to clearer, unmarred tone
pumps in :'hf De Forest plami which. with the four in any set. In addition, the Arcturus fila-
positions of bombardi as the higl | 2 . S
De Forest Audions. o e e ment is so constructed that its magneuc
De Forest Audions inelude many other refinements fields are balanced out. .\W‘th no Po.ss"
of design and eonstruction that have made them the blllty of this A-C magnetic field aﬂectlng

o, 1 P 9 9 o "
world’s standard for twentv-three years. the electron flow, another common cause
All tubes, no matter what their brand name. are

made by license agreement under De Forest-owned of hum is ehmlf’ated:

pnlcnls_—lml only De Forest Andions beur the name To insure umform:ty, Arcturus Tubes

of 1he invenior. ate rigidly tested to very precise limits.
v DE FOREST RADIO CO., JERSEY CITY, N. J. Critical engineers, recognizing this vital

property of efficiency, demand Arcturus

tubes for rigid factory tests and for ex-
s ! M perimental purposes.
BLUE A-C LONG LIFE

AUDIONS RADIO TUBES

ARCTURUS RADIO TUBE CO.

the world’s standard radio tubes NEWARK, N. J.

for 23 vears
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HERE’S THE NEW PACKING
PAD

that
STOPS
Radio Tube
BREAKAGE

R. C. A, Cunningham, Ce-Co, Arcturus, and prac-
tically every tube manufacturer now ship in
Holed-Tite Radio Tule packing pads— because
there’s nothing else that will do the work right.

One user of 40.000 Holed-Tite pads weekly said:
“They prevented all breakage, dispensed with
hazards of excelsior packing, cut down the size
and cost of tube cartons, and reduced freight and
express cost to our distributors. We are well
satisfied and recommend Holed-Tite pads highly”.

Why don’t you avoid damage claims, and prevent
disagreeable friction with your customers over
breakage? Save money all around.

for packing any size tubes—
in any quantities.

HOLED-TITE PACKING, Inec.
100 E. 42nd St., New York City

With laternational PPuper Co.

Packing advisory serv.
ice by Brunson E. Gil-
bert, our packing
engineer. Wrile.
Samples gladly
sent. No obliga-

tion.

P
-
|~
ld
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An E_\'ample of
Perryman Research!

WIRED radio needed a special
long-life amplifier tube. The
best tube available at that time gave
only 200 hours of service. Unceasing
effort was concentrated on this prob-
lem by the Perryman laboratories.
As a result, they developed and per-
fected a special amplifying tube with
a life of over 2500 hours. This is
one example of what the Perryman
laboratories are accomplishing.

You can have these same men help
you solve your own tube problems.
You can rely on the unbiased report
of these well-known specialists who
hold every problem in strict con-

fidence. Their authoritative counsel The Tube
will save you worry and expense. with the
: ; - Patented
Submit your problem in writing, Perryman
giving complete details. Your letter Dridge

will receive our immediate attention.
The recommendation of our labora-
tories will be forwarded within one 4

ER_RYMAN \[{g!

RADIOIJ| TUBES «H
1

N

Laborataories and Plant

Hudson Boulevard, Norih Bergen, N. J.

Start Td-day—
Sell the Insured Tube! |

Triad insured radio tubes protect your profits.
The printed guaraniee of a2 minimum of six
months’ perfect  service which  accompanies
every Triad Tube assures vou and your cus-
tomer of absolute satisfaction and protection.
For sales satisfaction and protected profits, it
will pay you 1o «tock Triad.

Tune In on the TRIADORS every Fri-

dny evening, R 1o K:30 (Eastern Siand-

ard Time) over WJZ uand assoclated
NBC stutions.

TRIAD MFG. CO., INC., PAWTUCKET, R. L

www americanradiohistorv com
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EISLER

ELECTRIC
SUPPLIES

the

independents of all elimes
WITH DEIFENDABLE
Radio Tube Machinery

Ever since the advenl of Radio Tubes, Eisler Eleetric
has been the radio 1ube manufaeturers’ standard.
For, built in every Eisler Eleciric machine is the best
quality of material and finest
workmanship human skill can
produce.

Illustrated at the right, is the
Eisler Electric Spot Welder.
Thousands of these machines
are daily ewmploved for as-
sembling of radio 1ubes.

No. 83-R

Eisler Electric Corporation

Successors to the Eisler Engineering Co.. Inec.

| 760 South Thirteenth St. Newark, N. J.

Illustrating Our Automatic

Hot Cut Flare Machine

Automatic
Exhaust Machines

Baach-International
Compound High
Vacuum Pumps

and other high production
radio tube making
equipment—

For assistance in solving
problems of tube produc-
tion and engineering—

Write Us.

International

Machine Works, Inc.

527-529 Thirty-Second St.
Union City, New Jersey

Page 59

elevocal

Quality Tubes

GIVING

and

RECEIVING

Many a Christmas tree this year ‘
will find a radio set nestling
beneath its branches. and lots of
them will be equipped with
Televocal Tubes.

Televocal Tubes are standard
equipment with many leading
set manufacturers, and progres-
sive dealers have tearned that
sales are quicker and easier with
Televocals in their sets. [

And while you're at it—why |
not feature Televocal Tubes as
Christmas gifts. They solve the
problem of “‘what to give ', are |
inexpensive, and can't be dupli- |
cated.

Televocal Tubes are Quick Heat |
ing——almost instantaneous. They [
give perfect Fidelity of Tone
Quality with Clear, Humless
Operation. They have Greater
Sensitivity giving further range
with Hair-line Selectivity. They
are Sturdily Built to stand any

strain and are Liberally
Guaranteed. /

No. AC 224
(\\ Screen Grid

Prepare against a
possible shortage
by ordering now.

Televocal Tubes
are made in all
standard types.

National Union Radio Corporation

Televocal Division, Dep’t C-11,
400 Madison Ave., New York City
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OWA theWorld's Premier

| h
G RADIO

SCREEN-
GRID TUBES
Six Tuned Circuits

Flat-Top, Straight-Side
|O-Kilocycle Selectivity

Choice 0/ Finest EVER bel‘or;-. ont-
% 3 side of special lab-
Cabinets and Speakers ,nfory “models,. hns

there been available to
radio constructors such
a receiver as the new
niQ-30.”

Its extrnordinary fea~
tures are so fur in wd-
vance of even previons
HiQ” Models that the
loyal army of Ham-
mariund enthusiasts
throughout the world
will welcome the *“HiQ-
30" with nothing short
of amazement.

WINDSOR

A radio-phono-
graph combina-

BLACKSTONE

One of nine
magnificent

A masterpiece mech
iealty and etectrica
with extraordinary

H beauty as wett. Com-
“HiQ-30” Spe- tion of rare ex-
cial  Consoles cellenceanddis {;“'I'I:'y wired, factory-
svailiblel from tinctive beauty. u units — quickly
the factory. ussembled. No iscel
. laneous coltection of

. parts—but each com-
ponent specinlly designed for the characteristics of the
circuit and every detail supplied by the factory.

Perfect selectivity — ranxe limited only by atmospheric
conditions — deafening power under veivet contral — tone
I that thrilis the music critic — one-dial operation — uses

any length antenna — push-pull *43 audio amplifier — per-
manent plionograph connection.

I The most flexible — the most scientitically designed — the
kreutest performing radio of all time.

Build

the “HiQ-30" for your home or for luboratory
experimentation.
Get the “HiQ-30" story. Muil conpon for 48-page Manunl.

| HAMMARLUND-ROBERTS, INC.
424-438 W. 33rd Sireet, New York

|
ammarlund
I /I/I/Coudtom Built

—
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CONDENSERS AND RESISTORS:

Moulded Mica Condensers
Standard for R. F. Circuits

HE fact that moulded mica condensers, as a class, will
give best results in radio frequency circuits is universally
accepted as standard practice in engineering circles.

But to get best results—accuracy, minimum dielectric
fosses and freedom from change under the influence of vary-
ing temperature, weather and chemical action—the capacity
unit must be carefully constructed, accurately measured and
securely sealed in its bakelite housing.

In Aerovox Moulded Mica Condensers—made in a variety
of shapes and sizes to suit the requirements of receiver
manufacturers and experimenters—only the best grade of
India Ruby Mica, pure tinfoil plates and high quality
bakelite are employed. The capacity of the elements is
pre-determined and accurately adjusted to the desired value,
the units are thoroughly impregnated and moulded in bake.
lite—safe against the action of time and weather.

Send for Complete Catalog

Complete specifications of all Aerovox units, including
filter, bypass and mica condensers, Pyrohm, wire-wound and
Lavite resistors will be sent free of charge on request.

AEROVOX WIRELESS CORP
/ PRODUCTS THAT Npl_]

www americanradiohistorvy com
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€€ / 2
Wind your coils the A merican’ way

It means Economy and Efficiency.
The positive control of the “Amer-
ican” Electric Drive assures slow
or quick starting and stopping.
Equipped with motors from 1/6
H.P. upward.

Some of the leading Radio Manu-
facturers are now using our equip-
ment and are getting better results
than ever before. The many repeat
orders we receive bear this out.

Write for free demonstration at
vour factory.

AMERICAN SAFETY TABLE CO., Inc., Reading, Pa.

‘ PENJSIVE b“e“

WRITE DEIARTMENT “E” FOR FOLDER
DESCRIBING THE NEW OXFORD SPEAKERS

OXFORD RADIO CORPORATION
3200 W. Carroll Avenue CHICAGO, Illinois

www americanradiohistorvy com
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The Burt Reproducer for Talking Motion Pictures

Features

SYNCHRONOUS Mortor Drive (110 or 220 volts, 50
or G0 cycles). Prevents variation in speed
frogl variation in line voltage, or projection
loud.

Tur Surer CELLS used require only two stages in
head amplifier, hence less distortion.

Easg oF THREADING. When running disk or silent,
the Sound-on-Film unit is not threaded. Sound-
oniFllm threads as easily us through a Powers
gate.

TurN TaBLE IS ACCESSIBLE, being up high at the
slde of the machine.

Easy 10 INSTALL. Installation can be made by
the ordinary operator, and wire man.

ProJsecTor HEeap is driven by its maln drive gear
and is not required to drive any part of the
sound equipment,

ONLY THREE SHAFTS: (1) Motor Drive Shaft,
(2) Sound Film Shaft, (3) Disk Table Shaft.
VARIABLE SPEED can be used for making schedule
by driving the head off the Powers Motor, when
running silent. Change from synchronous drive
to variable speed drive requires about ten

seconds.

No Ux1vErsaLs—No flexible couplings, flexible
shafts, or long unsupported shafts are used, as
these Droduce tremoio.

Fire HazarD Is DECREASED by use of this equip-
ment. Failure of take-up does not cause film
to pile up in light,

Write for Bulletin No. 291

Derceloped by R. C. RURT Scientitic Laboratories,
Pasndena, California

Manufactured by

BELTONE CORPORATION, Lid.

9035 Venice Boulevard
Los Angeles California

MOLYWIRE

THE IDEAL

GRID WIRE

Wound on Molded Spools of Which We Are
the Originators

SPECIALISTS

In the Production of Molybdenum Sheet Accord
ing to Your Specifications

American Electro Metal Corp.
Iactory: Lewviston, Main
Exvecutive and Sales Offices
65-67 Madison Avenue, New York, N. Y.

www americanradiohistorv com

JANETTE Rotary Converters

Change D.C. to A.C.
With

Thousands of Janette Rotary
Converter installations all
over the world prove conclu-
sively that the problem of how
to operate A. C. radios on
direct current has been solved.
Janette Rotary
Converters are
quiet, reliable and
reasonably
priced. An exclu-
sive Janette Filter
eliminates hum
or ripple, assuring
reception equally
as good as though
the power were
derived from an
A.C. line.

Write for Bulletin
729-C

Janette Manufacturing Co.
550 West Monroe Street, Chicago

Singer Btdg., Real Estate
149 Broadway Trust Bidg..
New York. N. Y. Philadelohia.
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The best known pioneer radio tube |
manufacturer in Amervica makes this
statement in his Radio Engineering |
advertisement for September. This
manufacturer’s tubes have a reputa- ‘
tion for staying sold and for passing
inspection. The same advertisement |
states that his tubes are pumped to 1
g micron of vacuum guaranteed
performance of Cenco
Megavac pumps. That is
one reason for the general
use of Cenco Megavacs
among tube makers who fol- |
low successful leadership.

CENTRAL SCIENTIFIC l
COMPANY
460 EAST OIHIO STREET

.
W\ CHICAGO

— J]

O ST

CROWE
Escutcheons

4
OO OSSO ln IR B

the Modern

A New Book
The FUNDAMENTALS
of RADIO

By R. R, RAMNEY
Professor of Physics, Indiana University, Member
Inst. Rad. Eng. Author of ° Er[‘cumrulul Radio™’
(372 pages, 6" 9“, cloth, 402 figures.)
A text-book for students of radio giving the fundamental
theoriex and their applications to modern practice. It
. explains many theoretical and practical points which have
not found their way into other bhooks.

CHAPTER HEADINGS
Electricity.—Batteries.—Resistance.—Alternating Cur-
rent.—Introduction to Radio.—Capacity.—Inductance.
—Radio Waves, Current, and Transmission.—Detec-

tors.—Vacuum Tubes.—Vacuum Tube Constants.—
Vacuum Tubes as Detectors.—Vacuum Tubes as
Amplifiers.—Vacuuin Tubes as Oscillators.—Coupled
Circuits.—How Radio Waves are Transmitted by the
Ether.—Radiation from an Aerial.—Aerials.—Radio
Instruments.—Radio Resistance.—Spark Transmitters.
—Long Wave Transmitters.—Vacuum Tube Trans-
mitters.—Radio Telephone.—Receivers.—Amplifiers.—
Balanced Circuits.—Loud Speakers.—Rectified Alter-
nating Current.—Applications of Vacuum Tubes.
Ramsey manages to supply that missing fact which seems
to he hiddeu in other books.™ S. T
9 edtion
EXPERIMENTAL RADIO
(255 pages, 128 experiments.
A laboratory manual of radio experiments.

“The hook recommends itself to service men. custom-set
builders. testers, ul  advanced experimenters ‘ad/
Engineering

Fundamentals of Radio $3.50
Experimental Radio $2.75

RAMSEY PUBLISHING CO.

Bloomington, Indiana

Vogue

We have dies for stock shapes
of escutcheons and windows.
which may be utilized with
little or no die cost. Blue prints
of these dies will be submitted
upon request.

Crowe Production Methods as-
sure Radio Manufacturers of
prompt deliveries and guarantee
the same careful attention to all
jobs. whether large or small
runs.

T he escutcheon shown above is coin embossed. We
also produce a great variety of etched escutcheons.
When comparatively small runs are required or wkhere
changes in names are necessary for jobbers and dedlers,
the use of etched escutcheons is advised.

CROWE NAME PLATE ¥ MANUFACTURING CO.
1750 Grace Street. Chicago. lliinois

0 00 A S
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S

TODAY’S Ranpio DEMAND

Thoroughly Trained Service Men

and Reliable Testing Equipment

Radio Engineering, November, 1929

7S
= ™ Manufacturers and dealers realize
* that only hy employing thoroughly
"\,\CE trained operators and reliable testing
SE“Q,‘\GE equipment will their standing and
‘)‘\E- y prestige with consumers be main-
tained. The testing instruments
‘ [)EALE whi;‘h llule service man carries are his
/2] credentials, suggesting incompetence
OF/TS or inspiring confidence in his work.
J"_: The Weston Model 547 Set Tester
N\ meets every requirement of the in-
ow‘:““\é{\@* dustry. Its use is proof of conscien-
C ,‘\sﬁv‘ tious servicing and high personal
‘SP‘ J  standing. It assures manufacturer

and dealer satisfaciory set perform-
ance wherever it is periodically em-
ployed. With it the operator can
quickly and pesitively check up nny receiver made — locate and
correct troubles without loss of time—and add materially to
his profits.

’
L

The Model 547 is a triumph of counstructional perfection and
electrical completeness. A marvel of simplicity its opera-
tion can be quickly mastered. Eunclosed in a durable,
abrasion-proof case of black hakelite with all external fittings
of the same material, it offers a handsome appearance which
will retain its newness in spite of hard usage.

A unique instruction book, including individual data for
most receivers on the market, accompanies each outfit.
Before purchasing any testing equipmem, carefully investigate
the unusual merits of this tester. A fair and impartial com-
parison will convince you of its superior qualifications for
service. Write for free copy of “Testing Instructions for
Service Men”.

" PIONEERS ™=
" GINCE 888 N/

RUMENTS

INSTRUMENT CORP.
Newark, N. J.

NS
WESTON ELECTRICAL
612 Frelinghuysen Avenue,

General gfe]ﬁt‘lj 9@1113 G

MaNUFACTURERS OF

EFCHED AND LITHOCRAPMED g
METAL PRODUCTS |

3070-82 W. Grand Ave, Chicago, Il
— ART BRONZE — S
Simple or intricate formations. Excellent
facilities in our large and modern plant

NAME
PLATES

Dials
Wave Bands

Various etched,
Jithographed
and embossed
metal products
and specialties

Send us

your inquiries

Stupakoff
Refractory Tubing

High Dielectric Strength

. CYUNDRICAL: FLAT AND CLOVER LEAF TUBES (Smw Suaus) [
Continuous exposure e e o B §

to temperatures over ALy Dragrenstons, 18 Sk et

3000° F. has no -

effect on ‘Stupa- o ° ° ° o O |
koff” tubes. They v Wo125 15 20 25 30

are impervious to
gas, chemically in-
ert, strong, tough,
and resist deforma-

oOQ@Q@Q

tion and thermal NGy RYEYERT AT |
shocks. Bag 4 85 10 125 15 B A

We manufacture and

carry IN STOCK

about 600 SIZES of
refractory porcelain

- ® @®
o - e SO.00015Y 225 005 325
tubing, from . —
0. D. to 2”7 0. D,
and from 1/16" to
48” long. Very ac- ® @

curate dimensions
are assured.

We would be glad
to know your spe-
cial needs, and con-
fer with you on
t N

R N 1 125 15
Catalog and prices Borts 43830 15450
on request. —

STUPAKOFF LABORATORIES, Inc.

6627 Hamilton Ave., Pittsburgh, Pa.

ae CuTs fu Buue

\We also manufacture pure alumina. zirconia, magnesia tubing
with melting points from 3722° F. to 5072° F
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WRIGHT-
DE COSTER

Reproducer

Truly outstanding
in purity of tone,
volume and fidelity
of reproduction is
this reproducer.
“The Speaker of the Year”

De Luxe

A cabinet of ex-
quisite contour,
with a delicately
carved grill in
acorn and oak leaf
motif, against a
background of flg-
ured cloth of sl-
ver bearimg the
same emblematio
design. Legs are
of splnnet design

can be sold
separately if de-
Sire Dealers can
carry a moro Com-
vlete, convenient
and less expensive
stock by purchas-
ing separate units.

Write for
Information

You will regeive
complets Informa-
tion about both
the Wright-De-
Coster Reproducer
and complete line :ﬂ
| of cabinets,

WRIGHT-DECOSTER, Inc.?2'} Upivgreiy Ave

R &
.

2o

el Y — 1R,

G—\nh

Cabinets = —

%;:_“‘m-_
|
P O

COMPOUND
MIXING CONTROLS
| Types GM-10 and GM-2

The Compound Mixing Control above consists of a moulded
Bakelite drum 3" in diameter on which is mounted two
wire-wound resistance windings, two contact arms rotating
as a unit making connection to the resistance elements.
The device is a simplified T type pad arranged to give
approximately constant load at any setting. GM-10 Mixers
are made for parallel operation in groups of three on 200
ohm circuits. Two or four units, however, can work suc-
cessfully in parallel. Connections to telephone lines, low
impedance phonograph pickups and carbon microphones may
be made through our T-40 Mixing Transformer. Condenser
transmitters with 200 ohm output may be connected direct
to the Mixing Control.

The GM-2's are designed to operate three in series from
50 ohm input circuits to 200 ohm output clrcuits. Connec-
tions from 200 ohm circuits may be made through our T-10
Transformer,

U. S. A. prlce, either type, f.o.b. Chicago, $12.50 each.

JENKINS & ADAIR, INC.
ENGINEERS
New Address: 3333 Belmont Ave., Chicago, U. S. A.

www americanradiohistorvy com

Our Experts
Will Help Solve
Your Problems

Today . . . felt is playing an
important part in radio manu-
facture.

And . . . the problems per-
taining to its application have,in
no small measure, been solved
through the technical depart-
ment of Western Felt Works.

In considering your own needs
—we shall be pleased to ex-
tend the services ofour experts
—as well as the entire facilities

of our Manufacturing Division.

Immediate delivery may be
called for on any of the follow-
ing cut and ready to use items:

Speaker Felt Cushions
Cabinet Packing Felt
Cabinet Conveyor Felt
Acoustical Fel

t
Felt Washers, Gaskets.

WESTERN
FELT WORKS

4029-4133 Ogden Avenue
CHICAGO

New York - Boston - Cleveland
Detroit - St.Louis - San Francisco

Page 65



www.americanradiohistory.com

Page 66

provided the power for this

TALKS TO LONDON - ’ remarkable
FROM PLANEIN AIR achievement

Reporter In Craft Speedlng
Over City Has Conversation ’
Across the Ocean.

THREE CALLS ARE MADE

Words Underatood Clasrly th Spite
of Static—Elsctrio Experts

FPinased With Reaulte, Type NA Airpiane Generator

pecial 1o The New York Times,

HADLEY FIELD, N, J., Juns 25. Twe
Flying st ninety mites an hour today
*4th & thick fog blanket blotting out |

“ESCO” Airplane
wind driven) were mounted on the
|the carth below him, w., w. chep| Bell Telephone Airplane. One supplied
iy s o s itronans 9h6| o the rocetver i oreind ; the other
-y “ 1 rel 0! WCI'C standa
o e Landon oftice ot he|  WESCO' design which insures reliable
Tayes mmu.nm.x.n..mﬂu otthe| service under the severc oOperating con-

Ball Telephons Com
ta the rudin sccan vedis eieptone|  ditions common to aviation.

nl-llun at B!HAI‘Ih M!l ond 1hen car-
on' the sir actoss
m_urx;:'of Otn‘r: 1o London, et | Low wind resistance, light weight
o ule
rE c;:f',j';‘"k,‘ o pade qukly | non-corroding parts, ball bearings, tool
o gne Longon oftice ba|  steel shafts, steel shells, cast steel pole
on. Sace greetlng  were over: pieces, weather proof construction, many
‘-","'n”:';‘,".',",‘f‘:, Prtlodomolly)  sizes to choose from, high voltage and
oo low voltage windings to suit individual
requirements, are a few of
reasons for “ESCO”
the first choice.

A-f)”.'“m'ﬂp @D p-\\s‘”‘”‘v
FLECLRAURE OP L ClATyY
@@f Jjﬁ&}‘dw]l)

411 South St. Stamford, Conn.

Manufacturers of motors, generators, dynamotors and rotary converfers.

renerators

pmon. \elking.‘one In'a fox bound

Plane s baifmlie in the elr and thé|
othér in'& foi-bound: London pftice. |
understood _sach otler &nd  ox.
changed groslinga.

the many
generators, being

‘‘Esco” Airplane Generatoi-_s_
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VARNISHES

Varnished Tubing
Varnished Paper
Varnished Cloths

Write to our Dept. “V” for
Samples and Prices

MITCHELL-RAND MFG. CO.

18 Vesey Street
New York City I

MICROPHONES
AND

AMPLIFIERS

AC Operated Speech
Input.

Public Address.
Mixing Panels.

Power Supply Panels and
Racks.

Recording Amplifiers.

ELECTRO ACOUSTICS PRODUCTS CO.,
55 East Wacker Drive, Chicago.

electrical resistance

without

sales resistance

SPEED OF DELIVERIES is an essential factor
in electrical manufacturing today. Without it, de-
layed deliveries create sales resistance for your
product. With it, you create u genuine advaatage
over competmon

We specialize in RESISTORS. Our standard
numbers include all sizes, t; capacities and
mountings. And a thoroughly organized R.ch
Order Dept. is prepared to handle special c:iers
with unusual speed. Send us your specifications.
We will follow them and have

Special Samples Mailed in 72 Hours

RESISTORS

Write for Catalog No. 429. It
offers a wide choice of stock
model Resistors, illustrates unifs
with which to build up special
types, and brings you wvaluable
Resistance Tables.

HARDWICK, HINDLE, INC.

Sales:
122 Greenwich St., New York City
Factory:
215 Emmet St., Newark, N. J.

ALhAMBRA

- LOUD SPEAKER PAPER

Alhambra Paper gives absolutely uni- |

form resonance and imparts the utmost |
in tone quality.

Write us about your requirements |

THE SEYMOUR CO.,,
323 W. 16th St., New York City

CORE LAMINATIONS |
for Audio & Pé)l:«::i:es'rransformers —_ |

Annealed Nickel Alloy.
Hymu (High Permeability) a new grade
Silicon Steel for Audio,
A large variety of standard shapes carried in stock.
Special designs stamped to your order.
Our BOOKLET on LAMINATIONS (sent on re-
quest) gives specifications of Stock Standard Shapes,
and contains much data of value to the designer—
and buyer.

Lamination Stamping Company
764 Windsor Street, Hartford, Conn.
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" The ALL RUBBER | SCORE 1 Ffii

mitl 0. C.
Plug and Cord Set

Flat  Curve —25 to

SCORE 2 i
Made up in cord
Sets of various
lengths equipped
with soft RUBBER
. HANDLE PLUG

which is unbreakable.

¢ 00 cycles.

Write for wiring devices
satilori l when used with tubes having approxi- Out NOW !
for Manufacturers mately 8000 to 10,000 ohms impedance. Ny, 1930 FERRANTI
7 HE ability of a transformer to maintaln Amplifier Book

i i high amplification is dependent upon the Contains much hitherto

Feed Thru Switch Bakelite primary inductance. In F%)RR »\NTlp Audio  unpublished information

Frequency Transformers the primary indue-  on Power Ai'“pul’,‘.e'r"mﬁ

tance is made large by using a great number fﬁlﬂ""omﬂ e Feuanil

| of primary turns, a core of large cross sec- uﬂnglneel‘s Needed by
tion and a short mean core path, but not everyone interested in

so short as to make the D. C. saturation }’Socwer I‘A;npltigrr:ems‘;';"‘,

, €Ol
appreciabie: production nnd mailing
Ferranti Transformer superiority is cost.
proven by scientific tests and emphnslzed
by unchallenged performance.

27 different types...one for every audio
need. Write for correct type for your
requirements.

Do you know that Ferranti Trans- INC.
MFG. CO. formers have removable feet...that 130 W. 42nd St.
- they may be mounted in any desired i
200 Hudson 5t., N. Y. C. position "(top, bottom or side) in a Desk 711
radio receiver or power amplifier? New York, N. Y.

 CONDENSERS AND RESISTORS

Without A Doubt Meeting the Demands of
The Most Complete Line of

" Modern Radio Construction
Condensers & Resistors

Filter Blocks Pyrohm Heavy Duty .
Buffer Blocks Edison Base Pyrohms
Socket Power Tapped Pyrohms
High Voltage Wire Wound Units
Transmitting Grid Suppressors
Bypass Center-Tapped Units
“A” Power Non-Inductive Lavite
Bakelite Moulded Mica Grid Leaks . United Scientific
Condenser Resistoformer Knts
Interference Filters Resistor Mountings

A Complete Catalog with i!luslralions and detailed Type B. T. Armored Cohdenser

descriptions may be obtained free These new type B. T. Armored Condensers meet all the requirements

of modern radlo design and construction for precision, compactness
of charge on request. and rigidity at a cost within the range of 1 set
L The Aerovox Rese;lrch Wor}l:e' Tb:s{ vgm m;ny newrnnlg “Cm“"'nﬁ“mm that mkedl.h:;lx Id":(:
ublication that outstanding condensers of the year eir compactness an el
. l? lfre; l;":: lf:ll))l”e':st of tl':e latest coustruction make them the most contenient tumlag nlis 10 be had
wi ee| or ividual shielding wor!
developments in radio. Your name United Scientific Type B. T. Armored Condensers are made in single,
will be put on the mailing list free Z-gang. 3-gang, and 4-sang units of .00035 mfd. capaclty and lower.

of charge on request. Write for Sample, Prices and Complete

!AEROVOX-WIR]TFSS CORP.

United Scientific Laboratories, Inc.

117 Fourth Avenue New York City |
76 Washington Street, Brooklyn, N. Y. @ §t. Louis B::): e o:i:ciln‘r::fﬁs Philadslphia
hicago Minneapolis Los Angeles San Francisco
/ PRODUCTS THAT ENDURE . .

Canadian Offices: London, Ontario

— = = 1
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The New HAMMARLUND
et : “M_Q”

Multiple-
Quadruple

CONDENSER

For Manufacturers

HAMMARLUND Quality at a PRICE! A four-
gang condenser with every feature a manuflactur-
ing asset. Stamina, aceuriate maiching, fine finish
and good looks—plus a price that appeals 10 care-
ful buyers.

cooperation and facilities are yvours for
Address Dept. RE11.

HAMMARLUND MANUFACTURING CO.
421-138 W. 33rd Si., New York
Jov Bethr Radior
,H'.'ammarlund

PRECISION

PRODUCTS

[Wrile us your needs. "ununarhuul]

the asking.

Radio Engineering, November, 1929

Type 360 Test Oscillator

One of the new test oscillators for
the radio service laboratory is now ,
ready. It will deliver a modulated
radio - frequency voltage at any
point in the broadcast band (500
to 1500 kilocycles) and at 175 and
180 kilocycles. The tuning control
is calibrated with an accuracy of
2 per cent.

The Type 360 Test Oscillator is
intended to be used for neutraliz-
ing, ganging, and tuning of the
radio-frequency stages in a receiver,
and it is fitted with an output volt-
meter for indicating the best adjust-
ment.

Price $110.00

General Radio Company
30 State Street Cambridge, Mass.

Price $225.00

} (less tubes)

2—UX 250

2—UX 226

o 1—UY 227

No@ g 2—UX 281

"« AMPLIFIERS OF MERIT

Realistic tone qualities with ample power assured
by the use of General Amplifiers. If our stock
models do not meet your requirements we are pre-
pared to build units in accordance with your speci-
fications. Our engineers are ready to serve you.

Werite today for bulletin RE 5
GENERAL AMPLIFIER CO.

27 Commercial Ave.

COMPLETE LINE

Q

Write for
Bulletin 931

Immediate
Delivery

GENERAL RADIO CO. PARTS

[EEDS)

SThe Home of RADI
45 VESEY STREET, NEW YORK CITY

Cambridge, Mass.
A IN STOCK—

IMMEDIATE

DELIVERY
Gears, speed reducers, sprockets, thrust bearings,
3 flexible couplings, pulleys, etc. A complete line is
carried in our Chicago stock. Can also quote on
special gears of any kind. Send us your blue prints
and inquiries. Write for Catalog No. 200.

CHICAGO GEAR WORKS
769-773 W. Jackson Blvd. Chicago, Ill.

Quality wire for every type of hook-up
‘Alphex" a slip back braided hook-up wire made
under a patented bprocess.

Alpha “HiTenslon' Wire (cotored Rubber)

BARE.TINNED-ENAMELED.RUBBER COVERED
—CABLES TO SPECIFICATION—

ALPIIA WIRE CORPFPORATION
520 Broadway, New York City

MICROPHONES
All Kinds from $|0 to $300
For Public Address, ete., list........ ... .... $25
Standard Broadcast Model, Mist......... .. .. $75

Condenser Models for Film and Record Work, |
list $250.00, $300.00
Also Desk and Floor Stands, Covers, Cords, etc. I
EXPERT MICROPHONE REPAIRS

- UNIVERSAL MICROPHONE CO., LTD.
= Inglewood, Calif.
Export Rtep. at Ad. |
Chicago: Fred Carner Co.. 9 S. Clinton St. Aurtema, Inc., 118
_San_Francisco: €. C. Langevin Co.. 274 Brannon St. _ Rroad St.. N. Y. C.

LAMINATIONS T
IN ALL TYPES FOR
AUDIO AND POWER TRANSFORMERS-—CHOKES
In Stock for Immediate Delivery i
Expert Tool and Die Making—
Metal Stampings
Let us quote prices on
quantity you require.

WILLOR MFG. CORP.
117 Mercer St., N. Y. C.
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_Congu_lli_ng _ENG][NEE]{S

RADIO & ELECTRICAL
<@ DESIGN 6po
i Increase your production by consulting us.

V@[IH:W@ Specialize in Designing o/ﬂ IGhe

Laboratory Apparatus

WIRELESS EGERT ENGINEERING
175 GREENWICH ST,
New York City

John F. Rider's

“Trouble Shooter’s Manual”
AND

“ Mathematics of Radio”

‘ are used us radio text books in the following schools:

Coc Radio Institute, New York City
Samuel Curtis Radio School, Boston, Mass.
| Radio Corp. of Penn., Pittsburgh, Fenn.
‘ Rider-Goll Radio School, New York City
Delco-Remy Radio School, Anderson, Indiana
Oregon Kchool of Tech., Portland, Ore.
McSweeny Elec. Training Shops, Cleveland, Ohio
National Automolive and Elec. School, Los Angeles,
Calif.
School of Engineering of Milwaukee, Milwaukec
Wisc.
U. 8. Navy Yard, Washington, D. C.

and others.

You too will find these books of great value. Why
not write for a Table of Contents.  You will find
the answers 10 many problems which when solved
will mean dollars in vour pocket . . . Up-to-date . . .
No obsolete material.

RADIO TREATISE CO.
1440 Broadway New York City

B COUPON

| RADIO TREATISE CO.
| 1840 Broadway,
New York City

...... Send me John F. Rider’s “Trouble Shooter's
Manual” and I will pay postman £3.50 plus a few cents
postage on delivery. f I am not entirely satisfied my
money will be refunded.

l ...... Send me John F. Rider's “Math of Radio” and I
will pay postman $2.00 plus a few cents postage on
delivery. If I am not entirely satisfied my money will
be refunded.

A
SIMPLIFIED
“MORECROFT”

See it on Ten Days’ ]]
FREE Examination

Elements of
Radio
Communication

By JOHN H. MORECROFT

Professor of Electrical Engineering, Columbia University
Past President of the Institute of Radio Enginecrs

When the second edition of Morecroft’s “Principles
of Radio Communication” was published, it was uni-
versally acclaimed in terms like “monumental,”
“finest,” “a masterpiece,” and it certainly deserved
these tributes. But it was highly technical, too diffi-
cult perhaps for beginners.

Since then the author has received many suggestions
to the effect that a short, simplified volume would
be most welcome to the thousands of people who are
seriously interested in radio, but who have not the
training necessary to understand the more advanced
“Principles.” Acceding to these requests, Professor
Morecroft has written this new book, “Elements of
Radio Communication,” which is just off the press.

“Elements” is an ideal introduction to the subject
of radio. It is complete but simple; technical but
non-mathematical beyond a knowledge of elementary
algebra. Too many subjects are included to permit
enumeration. So let it be enough to say that the
whole field is thoroughly discussed from broadcast-
ing to receiving, and the latter from a simple, crystal
set to the most modern a.c. operated receiver. Also,
the book is completely illustrated with charts and
diagrams, and supplemented with sets of problems
taken from actual radio circuits and apparatus.

Send for a copy on approval

Price $3.00

;é W_il;yf_l_!ooki

FREE EXAMINATION COUPON
JOHN WILEY & SONS, Inc, 440 Fourth Avenue, New York.
GenTLEmEN: Kindly send me on ten days’ examination Morecroft’s
“Elements of Radio Communication.”” I agree to remit the price of
the book within ten days after its receipt or return it postpaid.

Subscriber.......... b = A 5 BRI T T - B ¢ bl YN E s pee
RE 11-29
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'SET BUILDERS — DEALERS

|

— SERVICE STATIONS |

TIMMONS “B” ELIMINATOR—Uses either UX28( or
I 216B tube. 180 Volt. .. .SPECIAL, less tube $7.50

AEROVOX or DUBILIER—“High Voltage”

“General Electric and Ward Leonard Resistors”
W.L. 1100 (tapped 300 and 400 ohms.)
W.L. 2800 3 7000
GE. 4000 (tapped 3800) 8500 (tapped 4250)
G.E. 1100 (tapped 900) |
GE. 5000 ] 1600 3200 . .25 ea.

7-Mfd. Filter Condensers- -Containing as Follows:
2-Mfd.

M 0 D.C. Working Volmge
1-Mfd 800 D.C.
1-Mfd. 800 D.C. B *
| 3-Mfd. 400 D.C. N ® jemeiess $2.50 ea
Filter Condenser 2-Mfd. R.C.A. 250 Working Voltage .35 ea.
Filter Condenser 31 Mfd Stromberg 600 Workmg
Voltage .. ... ......ciiiniiieainnn ..$1.50 ea.
Filter Condenser 7 Mfd Dubnher 600 Worklng Volt
age D.C. .$2.50 ea.

F. 0. B—New York Warchouse W. K. SKIDMORE & CO., 233 Broadway, New York

Filter Condenser 1/10.Mfd. Polymet.. 2 ea.

Filter Condenser | Mfd. Grebe 300 Working Vollage 25 ea.
Filter Condenser 41 Mid. Polymet 400 Working

VOltage, u i 25 smirgiand m - malim mminst « amersin = s e Wi 95 ea.
Filter Condenser Block—Dubilier 4 Mfd.

0 D.C. Working Voltage. .$1.75 ea.

A!waler Kent Replacement Block—for Model 37 .$5.75 ea.
Majesn: ‘B” Replacement Block............ ...$3.85 ea. |
Zenith “B” Replacement Block............... $3.25 ea.
Thordarson “B” Eliminator Transformer. 285-285..$1.50 ea.
Weston Voltmeter—0.7. Model 506. List $7.00 $1.65 ea.

Send for Our List of
Special Priced Items

™™™ )\.SET BUILDERS and DEALERS

E offer to manufac~
turers interested in

FXPORT

the services of a dependable orsanization,
well established in the entire foreign field

AD. AURIFMA, INC.

Manufactarers’ Export Managers
116 Broad Street, New York, N. Y.

Send for ROYAL-EASTERN’S NEW 124
page 1930 General Wholesale Catalogue

1t is free. No obligation to buy

Every worth while radio. electrical and sporting goods item
is featured at lowest wholesale prices. Being the largest Radlo
and ILlectrical Mail Order Ilouse in the East. we can serve
you best.  We buy no seconds. We have no job lots. Only
fresh and clean products in orlginal factory cartons.

32 YEARS OF SERVICE TO THE TRADE

THREE BRANCHES—BEST CREDIT RATING
WE CARRY LARGEST STOCK IN THE EAST

QOur Banking Affiliations and Depositories
National City Baunk of New Y ork, N. Y.
rving Trust Company. New York
kl)n Natlonal Bank, Brooklyn. N. Y.
Bank of Manhattan. Long Island Clty N,
Huguenot Trust Co.. New Itochelle, N. Y.

&

1t’s free.

Supply Company
New York, N. Y.

Send for Catalogue Today.

Royal-Eastern Electrical
13 West 21st Street

NATIONAL-HARRIS WIRE CO. )

Seamless Nickel Tubing—Filament Ribbon
Nickel Wire (in Coils or Cut Lengths) ’
Pure Nickel Strip

Newark New Jersey

TUBE MACHINERY

Our new factory enables us te render prompl service

on all types of vacuum tube machinery, including —
Vacuum Iumps, single and compound
\utomatic Heot Cut-off Flare Muchines
24-Posltion Automatic Exhanust Machines

ARROW MANUFACTURING & MACHINE CO.,
_ 912 Savove St., North Bergen, N. J.

Inc.

%1
1

STRAND—Antennae (plain or enameled)—Dou.
ble Galvanized.

WIRE—Antennae (plain or enameled). Connect-
ing and Ground (Rubber covered, braided or

lain).
BJ’ BAR—Litzendraht-Loop.
MAGNET (Cotton or 8ilk).

John A. Roebling’s Sons Co., Trenton, N. J.

A AL v .

e e s 3

} R e

SUNDENDEAY & .J/T AST 1

JOHN E FAST 2 CO. 3123 N.CRAWFORD AV. CHICAGO

T b

|

RELAYS

BREAK IN—6 Volts D.C. and 120 Volts D.C.
STRAIGHT—for Short Wave Transmitters
(Y4 in. or 33 in. Contacts)
LEACH RELAY COMPANY
1013 S. Los Angeles St. Los Angeles, Cal.

TESTING OF RADIO APPARATUS

Permeability and Hysteresis Curves of iron samples.
Condensers tested for life, voltage breakdown, leakage, etc.
Input and output curves of socket power devices—Oscillograms.

80th St. at East End Ave. ELECTRICAL TESTING LABORATORIES New York City,_ N

Y.
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Complete line of Resistors for every resistance need. Guaranteed
accurate, permanent, noiseless. popuiar. The name Lynch is your
assurance of Quality, Service, Dependability and Reasonable prices.

LYNCH DYNOHMIC Resistors

Capacities range from 230 ohms Cartridge or Pigtail Type
to 10 megohms, '%. 1 and 2 watt

types. The resistance element is —g 2
based on the famous metallized

principle which has proved its

sup?nor;ty \\-he‘nra accuracy :nd

uniformity are of paramount im- )
portance. List prices range from 50c¢ for 1 watt types to 85c for 2 watt types.

LYNCH VERITAS Resistors
= - a—-—i‘ Made in four sizes with 2 watt.
@I:TYNCHM._.,;

5 watt and 10 watt ratings.
Capacities range from 500 ohms
10 megohms. The Lynch
Cartridge or Pigtail Type
ran a great heat without change in value. Not affected 'hy humidity—non
absorbent, It i8 as perfect a resistance as can be made. 8¢ list for 2 watt
types, $1.00 list for 5 watt types, and $1.25 list for 10 watt types.

LYNCH
TUBADAPTA

for ALL SETS
Improves TONE.  Safe

Veritas Resistors have the me
tallic resistive Coating fused to
the inside of the glass, and can

Lynch Products are:
Approved by leading engineers.
Endorsed by test and experimental
laboratories.
Employed by scientific apparatus and .
precision ir}stn_;m_ent makers. ) rdl: ver  tube. 4
Sel d by discr ating radio receiver sn‘:;:lﬂ:. l;:mm Ju:ly radio
manufacturers. set. List $2.50 each.
Write NOW for 6-page [older illustrating and describing our
‘omplcte Line.

LYNCH MANUFACTURING CO,, INC,,

(formerty Arthur H. Lynch, Inc.)

Manufacturers of ~
ORS,SUPPRESSORS,

1775 B'way New York. N. Y,

oupLED KiTs, ETC:

Fssentiallo ]
MODERN RADIO/

The new AMPERITE automatically corrects house line
voltage fluctuations (up or down). Greatly improves opera-
tion of any clectric radio. Saves tubes. Malntains steady vol-
ume. Reduces service expense. No electric radio can be modern
without AMPERITE. Many well-known makes are now
equipped for it. Does not increase chassis cost.

4

]

Technical information on request.

\?_ (TN PG

561 Broadway, New York Radio Eng-

E E ineers are

invited to
write Dept.

i Self-Adjusting

1INE VOLTAGE CONTROL

Rk-11 for
new set de-
sign data.

INSTANT CONTROL
Of B and C Voltages
Without Calculations

A [ e
é colacaliu )| N
y—= ==
VICK, aceurate adjustment of B and C
voltages from any eliminator. No ealcula-

¥ tions — no fussing with meters. TRUVOLT
air-cooled resis(ance bank with five calibrated
contrel knobs. Easgily adjusted from a simple
chart. Bakelite case, A time-saver in the lnbora-
tory. List I’rice $10.00.

Write Dept. RE-11 for Data. (

175 Varick St., New York, N.Y.
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for the Electrical Contractor . . .
a New World of Opportunity

ITERALLY a new world is this vast
market for sound system installations.
Theatres, amusement parks, train and bus
terminals, hotels, restaurants, dance halls,
hospitals, factories . . . fifty and more
actual fields as yet unscratched!

And all waiting for the competent electrical
contractor to sell and install complete audio
reproduction systems scientifically developed
to meet the peculiar acoustical needs of
each job!

Think of it . . . the demand already
established and literally no one able to
supply it except ourselves. We know the
business thoroughly. We are one of the
oldest and most experienced organizations
of audio engineering equipment manu-
facturers in the world. We know the pos-
sibilities.

You, providing you can qualify, are offered
a golden opportunity to obtain a distributor-
contractor franchise embracing territorial
protection in this new and popular field.
Write now for details. Don't delay!

Radio Receptor Co., Inc.
106 Seventh Ave., New York City

Licensed by Radio Corporation of America and
Associated Companies

Good music, clearly veproduced and
distributed with proper attention to
acoustical cffects ts the major attrac-
tion at Scott’s Roller Skating Rink,
Buffalo, N. Y. Installation, by Buf-
falo Radio Enginecering Laboratories,
includes  microphone,  phonograph,
Powerizer Amplifiers (1 No. 171-4
and 2 No. 250-A) with six Wright
De Coster speakers.

OWERIZER

—ELECTRAD—/|] SOUND SYSTEMS
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' Buyers Directory of Materials and Apparatus

Readers interested in products not listed in these columns are invited to tell us of their wants,
and we will inform the proper manufacturers. Address Readers’ Information Bureau.

Addresses of companies listed below, can be found in their advertisement—see index on page 78

ADAI'TERS:
Lynch, Arthur H., Inec.

ALUMINUM:

Aluminnm Co. of America

Natioual-larris Wire Co.
AMMETERS :

Ferranti, Inc.

General Electric Co.

General Radio Co.

Jewell Elec. Inst. Co.

Weston Elec. Instrument Corp.
AMPLIFIERS, POWER:

Ferranti, Inc.

G. M. Laboratories, Inc.

General Amplifier Co.

General Radio Co.

National Co.. Inc.

Radio Receptor Co., Inc.

Samson Elec. Co.
ANTENNAE, LAMP SOCKET:

Dubilier Condenser Mfg. Co.

Electrad, Inc.
ARRERSTERS, LIGHTNING:

Jewell Elec. Inst. Co.
BARES, VACUUM TURE:

Formica Insulation Co.

General Electric Co.

General Plastics Co.

National Vulcanized Fibre Co.

Synthane Corp.
BAFFLES:

Wright-DeCoster, Inc.
BATTERY COMPOUNDS:

Mitchell Rand Mfg. Co.
BEARINGS, RADIALL:

Chicago Gear \Works
BENCHES, STEEL WORIK:

Standard Pressed Steel Co.
BINDING POSTS:

General Radio Co.
BRACKETS, ANGLE:

Electrad. Inc.

Scovill Mfg. Co.
BRASS:

Baltimore Brass Co.

National-flarris Wire Co.

Scoviil Mtg. Co.
BROADCAST STATION

EQUIP'T:

Cardwell, Allen D., Mfg. Co.

Ferranti, Inc.

General Radia Co.

Jenkins & Adair, Ine.

BUTTS:
Scovill Mfg. Co.
CABINETS, METAL:
Aluminum Co. of America
CELLS, PHOTOELECTRIC:
RBurt. Robert C.

G. M. Laboratories, Inc.
National Carbon Co., Inc.
CEMENT, LOUD SPFAKEK:

Maas & Waldstein Co.
CENTRALIZED RADIO
BYSTEMS:
Ferranti. Ine.
Samson Elec. Co.
CHARGERS:
Elkon Co.
CHASSES
Aluminum Co. of America
U:ilted Scientific Laboratories,
ne.

CHOKES, AUDIO FREQUENCY:
American Transformer Co.
Ferranti, Inc.

General Radio Co.
Jefferson Electric Co.
Thordarson Elec. Mfg. Co.
Transformer Co. of Amer.

CHOKES, RADIO FREQUENCY:
Cardwell. Allen D., Mfg. Co.
General Radlo Co.
Hammarlund Mfg. Co., Inec.
Samson Elec. Co.

CHOKES, B ELIMINATOR:
American Transformer Co.
Dongan Elec. Mfg. Co.
Ferranti. Inc.

General Radlo Co.
Jefferson FElectric Co.

Polymet Mfg. Corp.
Transformer Co. of Amer.
CLLAMPS, GROUND:
Fahnestock Elee. Co.
Scovill Mfg. Co.
CLIPS, SPRING:
Electrad, Inc.
Fahnestock Elec. Co.
8covill Mfg. Co.
COIL FORMS:
General Radio Co.

COIL WINDING:
Acme Wire Co.
Dudlo Mfg. Co.
Polymet Mfg. Corp.
Rome Wire Co.

COILS, CHOKE:
Acme Wire Co.
Dudlo Mfgz. Co.
Ferranti. lne,
General Mfg. Co.
Jefferson Electric Co.
Netson. I. It., Co.
Polymet Mfg. Corp.
RRome Wire Co.

COILS, IMPEDANCE:
Acme Wire Co.
udia Mfe. Co.
Ferranti, Inc.
Polymet Mfg. Corp.
Rome Wire Co.

COILS. INDUCTANCE:
Acme Wire Co

Cardwell. Allen. D., Mfg. Co.

General Radio Co.
Hammarlund Mfg. Co.
National Co., Inc.
Rome Wire Co.

COILR. MAGNET:
Acme Wire Co.
I'ndla Mfg Ca
Polymet Mfg. Corp.
Rome Wire Co.

COILS. RADIO FREQUENCY:
General Mfg. Co.

COTLS. RETARD:
Hammariund Mfe. Co.

COILS, SCREEN GRID:
General Mfg. Co.

COILS. SHORT WAVE:
General Radlo Co.
Hammarlund Mfe. Co.

COILS, TRANSFORMER:
Acme Wire Co.
Dudla Mfg. Ceo
Polymet Mfg. Corp.
Rome Wire Co.

CONDENSER_ PARTS:
Aluminum Co. of America
Ferranti. Ine.

Scovill Mfg. Co.

CONDENSERS, BY-PASS:
Acme Wire Co.
Aerovox Wireless Corpn.
Amrad Co.
Condenser Corp. of America
Dongan Electric Mfg. Co.
Dubilier Condenser Mfg. Co.
Electrad. Ine.
Fast. John E. & Co.
Ferranti. Inec.
Flechtheim Co.
Leslie F. Muter Co.
Polymet Mfg. Corp.
Potter Co.. The
Powrad, Inc.
W(I:reless Specialty Apparatus

0.

CONDENSERS, EQUALIZING:
Hammarlund Mfg. Co., Inc.

CONDENRERS. FILTER:
Acme Wire Co.
Aerovox Wireless Corpn.
Amrad Co.
Condenser Corp. of America
Dongan Electric Mfg. Co
Dubilier Condenser Mfg. Co.
Fast. John E. & Co.
Flechtheim Co.
Leslie ¥. Muter Co.
Polymet Mfg. Corp.

Potter Co., The

Powrad, 1

Wireless
Co.

CONDENSERS. FIXED:

Acme Wire Co.

Aerovox Wireless Corpn.

Amrad Co.

Condenser Corp. of America

Dongan Electric Mfg. Co.

Dubilier Condenser Mfg. Co.

Electrad, Inc.

Electro-Motive Eng. Co.

Fast. John E., & Co.

Flechtheim Co.

Leslie F. Muter Co.

Polymet Mfg. Corp.

Potter Co., The

Powrad, Inc.

Wireless Speclalty Apparatus
Co.

CONDENSERS, MIDGET:
Cardwell. Allen D, Mtfg. Co.
Genera) Radio Co.
Hammarlund Mfg. Co.
National Co.. Ime.

Scovill Mfg. Co.
United Scientific Lahoratories

CONDENSERS, MULTIPLE:
Cardwell. Allen D, Mfg. Co.
Hammarlund Mtg. Co.
National Co., Inc.

Scovill Mfg. Co.
United Scientific Laboratories

CONDENSERS, NEUTRALIZ-

ne.
Specialty Apparatus

annn'lhrlund Mfg. Co., Inc.
Polrmet Mfg. Corp.

ONDENSERS TRANS-
MITTING:
Dubilier Condenser Mfg. Co.

CONDENSERS. VARIABLE
TRANSMITTING:
Cardwell, Allen D. Mfz. Co.
General Radio Co.
Hammarlund Mfg. Co.
National Ce.. Inc.

CONDENSERS, VARIABLE:
Cardwell, Allen D. Mfg. Co.
DeJur-Amsco Co.

Frost. Herbert II.. Inc.
General Radlo Co.
Hammarlund Mfe. Co.
National Co.. Inc.

Scovill Mfg. Co,

United Scientific Laboratories

CONNECTORS:

Scovill Mfg. Co.

CONTROLS. CURRENT:
Allen Bradley Co.

Central Radlo Lahoratories
Delur-Amsco Corp.
Polymet Mfg. Corp.
Shalleross Mfg. Co.

CONTROLR. ILLUMINATED:
Hammarlund Mfg. Co.
CONTROLS, VOLUME:
Allen Bradley Co.
Central Radio Laboratories
Clarostat Co.
Electrad, Inc.
Ferranti. Inc.
Polymet Mfg. Corp.
Radle Receptor Co., Ine,
CONVERTERS:
Cardwell. Allen D., Co.
Electric Specialty Co.
CONVERTERS, ROTARY:
Electric Speclalty Co.
Janette Mfg. Co.
COPPER:
Baltimore Brass Co.
Scovill Mfg. Co.
CORD CONNECTORS:
Rodale Mfg. Co.
CORDS, EXTENSION:
Acme Wire Co.
Rodale Mfg. Co.
COUPLINGS. FLEXIBLE:
Chicago Gear Works
Hammarlund Mtfg, Co., Inec.
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CURRENT CONTROLS, AUTO-
MATIC:
Radiall Co.
CUSHIONS., SPEAKERS:
Western Felt Co.
DIALS:
Crowe Nameplate & Mfg. Co.
General Etching & Mfg. Co.
Hammarlund Mfg. Co.
National Co., Inc.
Scovill Mfg. Co.
United Scientific Laboratories
DIALS, DRUM:
Hammarlund Mfg. Co.
National Co., Inc.
United Scientific Laboratories
DIE-CASTINGS:
Allied Die-Casting Corp.

DIES:
Willor Mfg. Corp.
DYNAMOTORS:
Electric Specialty Co.
ENGINEERS. CONSULTING:
Allied Engincering Imstitute
ESCUTCHEONS:
Crowe Nameplate & Mfg. Co.
General Etching & Mfg. Co.
Scovill Mfg. Co.
EXPORT:
Ad. Auriema. Inc.
FELT. ACOUSTICAL:
Western Felt Co.
FELT, PACKING:
Western Felt Co.
FILAMENTS:
Catlite Products Co.. Inec.
Fansteel Products Co., Inc.
Gilby Wire Co.
National-Harris Wire Co.
Radio Prod. Corp.
FILAMENT CONTROLS, AUTO-
MATIC:
Lynch. Artnur H., Ine.
Polymet Mfg. Corp.
Radiall Co.
FOIL, ALUMINUM:
Aluminum Co. of Ameriea
FOIl, ZINC:
Lehmaier, Schwartz & Co.
FRICTION TAPES:
Mitechell Rand Mfg. Co.
GALVANOMETERS:
Ferranti. Inc.
General Electric Co.
General Radio Co.
Jewell Elec. Inst. Co.
GEARS:
Chicago Gear Works
GENERATORS:
Electrie Snecialty Co.
Janette Mfg. Co.
GETTER MATERIAL:
Gilby Wire Ca.
National-Harris Wire Co.
Radio Products Corp.
GRID LEAKS:
Aerovox Wireless Corpn.
Allen-Bradley Co.
DeJur-Amsco Co.
Electrad. Inec.
Electro Motive Eng. Co.
Hardwick, Hindle, Inc.
International Resistance Co.
Lynch. Arthur I, Inc.
C. E. Mountford
Polvmet Mfr, Corp.
Shalleross Mfg. Co.
Ward Leonard Elec. Co.
HTEADPHONES:
Amplion Co. of Amer.
HINGES:
Scovill Mfg. Co.
HORNR:
Amplion Co. of Amer.
Best Mfg Co.
Magnavox Co.
Miles Mfg. Corp.
Oxford Radio Corp.
INDUCTANCES, TRANSMIT-
TING:

General Radio Co.
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Fine Eng’i_n_en&)' Vv /o

DEMANDS

Rola
Model C-90
e o o l HE finest engineering
in a radio set demands the installa-
/ tion of a Rola electro-dynamic loud-
speaker.

Rola, alone, can bring out the quality
built into the better sets. It stands
pre-cminent in the loudspeaker field
both for quality of reproduction and
rugged dependability.

Inquiries for de- Fﬂl

tails, blueprints and ¢
\ prices are solicited I_A
PANY

OAKLAND, CAL.

from reliable manu-

facturers. CO

CLEVELAND, OHIO
2570 E. Superior Ave.

ATTENUATOR
VOLUME
CONTROL

For controlling volume in individual speakers
I connected in multiple, series or series-multiple
and public address systems. May also he used
as a “Fader’” Control on double turntable
| phonographs.
Consists of a wire wound two or three arm
‘ unit. High resistances protected by outer
insulated strip and inner ‘‘split wire’’ strip
of heavy gauge wire on whieh contact arms
bear.
Permits control of volume on any speaker
without disturbing the impedance of the
| eirenit.

Made to speeial order to meet your require-
ments. When ordering please state the num-
’ ber of speakers, the impedance of each speaker

aud the output impedance of your amplifier.

407 S. Aberdeen Street, Chicago, Illinois

Forty-fifth and Hollis Sts.

POWER

AND

DEPENDABILI

ﬁ
TY
FOR

BROADCASTING

¢ o o

(_ccm—

densers is due to their fundamentally correct
design. They have always been held to
first principles, not dressed up to meet
popular fancy, not cheapened to meet

"
.L[HE prestige attained by Cardwell Con- T

competition on the bargain counter.
Though universally imitated as nearly
as may be, Cardwell design affords
a measure of efficiency and per=
formance that continues to be the
yardstick by which the desir=
ability of other condensers is
measured. Variable and Fixed
(Air Diclectric) Condensers
in powers to 50 KW.
Write for literature

. 2*1{?

Soecial Fixed Transmitting Cons=
denser, Type 2202 (several ca

pacities, 140 mmf. to 1400 mml.).
Working voltage 30000 volts.

* & o

CARDWELL
CONDENSERS

THE ALLEN D. CARDWELL MFG. CORPORATION
81 PROSPECT STREET + + BROOKLYN, N.Y.

* & o

\ “THE STANDARD OF y
\\\‘ COMPARISONT"

/ 4
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No Metal Like...

Fansteel Tantalum

HERE is no condition in vacuum
tube plates which Fansteel Tanta-
lum does not fulfill better than any
other metal.

Fansteel Tantalum, 99.99 pure, is ex-
tremely ductile and workable, taking a per-
manent set in stamping or drawing, simpli-
fying dies, practically eliminating rejections.

Tantalum plates may be treated at high
temperatures for any period of time without
de-forming or destroying the accuracy of the
stamping. Tantalum welds readily without
forming gas pockets. The small amount of
gas in Tantalum — less than any other metal
—is easily freed. Tantalum does not de-gas
in sudden bursts, injuring filaments. Tan-
talum will absorb gases liberated by other
metals in the tube and hold them perma-
nently under operating temperatures. The
use of Tantalum greatly lowers failures of
tubes in the manufacturing processes, and
prolongs their performance life,

The Fansteel laboratory will gladly work
with manufacturers who are seeking to im-
prove their products through the use of bet-
ter metals.

“Rare Metals""—Fansteel’s new book—tells for

the first time the complete story of Tantalum
and other odd metals. Shali we send a copy?

EASTERN DISTRICT OFFICE
52 Vanderbilt Ave., New York, N. Y.

COMPANY, Inc.
NORTH CHICAGO, ILLINOIS

FANSTEEL PRODUCTS -
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INSTRUMENTS, ELECTRICAL:
Ferranti, Inec.
Genernl Eiectrie Co.
Jewell Elee. Inst. Co.
INSULATION LAMINATED
Formica Insulation Co.
General Electric Co.
National Vuleanized Fibre Co.
p.

Synthane Cor
INSULATION, MOULDED:
Rakelite Corp.
Formica Insulation Co.
General Electric Co.
General Plastics Co.
Natlonal Vulcanized Fibre Co.
Synthane Corp.
INSULATION, VARNISHED:
Acme Wire Co.
Mitchell Rand Mfg. Co.
JACKS:
Carter Radio Co.
Electrad, Inc.
General Radio Co.
JACKS, TIP:
Carter Radio Co.
KITS, BROADCAST:
Hammarlund Mfg. Co., Inec.
RITR SHORT wWAvVE,
Hammarlund Mfg. Co., Inec.
Lynch Mfg. Co., Inc.
KITS8. TRLEVIBION:
Lynch Mfg. Co., Inc.
KITS. TERTING:
(8ec Testing Kitr)
General Radio Co.
Jewell Elec. Inat. Co.
LABORATORIES, TESTING:
Wlactrical Testing Tahe
Wilreless Egert Enginecring,
ne.
LABORATORIES, ENGINEER-
ING:

Allled'Engineerlng Institute
LACQUER. wOOD:
Maas & Waldstein Co.
Zapon Co., The
LACQUER, METAL:
Maas & Waldstein Co.
Zapon Co.. The
| LACQUER, ENAMEL:
Maas & Waldstein Co.
Zapon Co.. The
LAMINATIONS:
Laminatian Stamping Co.
Willor Mfg. Corp.
LAMDP'S, MINIATURE:
National Carbon Co., Inc.
LAMPS, PANEL:
National Carbon Ce.. Ine.
LAMYS, SOUND RECORDING:
G. M. Laboratories, Ine.
LEAD-INS:
Electrad. Inc.
LOCK WASHERS:
Shakeproof Lock Washer (o.

LUGS:

Scovill Mfg. Co.

Shakeproof Lock Washer Co.
MACHINERY, COITL. WINDING:

American Safety Table Co.
MACHINERY. TUBE:

American Transformer Co.

Arlrow Mfg. & Machine Co.,

ne.
Engineering Co., The
Central Scientific Labs.

Fisler Ene. Co.

Int'l Machinery Works, Inc.
I Lepel IHligh Frequeney Labs.
Manhattan

House. Inc,
Radio Products Corp.
MACHINER. SPECIAL
Willer Mfg. Corp.
MAGNESIUM:

Aluminum Co. of Aumerica.
MAGNETS:

Thomas & Skinner Co.
METALS, RARE:
Fanateel Pradunets Co.. Ine.
| American Electro Metal Corp.
' MERCURY SWITCIIES:

Electric Bargain

{8ee Bwitches)

METERS:

Ferranti. Inc,

General_Electric Co.

Jewell Elec. Inst. Co

Weston Elee. Instr. Co.
MICROPIIONES:

Amnlon Co. of America

Electro-Acoustic Prod. Co.

Jenkins & Adalr. Inc.

Radio Receptor Co.. Ine.

Universal Micronhone Co.
MOLDING MATERIALS

Bakelite Corp.

Formien Insulation Co.

General Electric Co.
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General Plastles Co,
Nattonal Vulecanized Fibre Co.
Synthane Corp.

MOTORS:

Electric Speclalty Co.

MOTOR-GENERATORS:
Electric Speclalty Co.

MOUNTINGS, RESISTANCE:
DeJur-Amsco Co.

Electrad. Ine.
Lynch Mfg. Co., Inc.
Polymet Mfg. Corp.

NAMEPLATES:

Crowe Nameplate & Mfg. Co.
Scovill Mfe. Co.

NICKLE SILVER:
National-Harris Wire Co.
Riverside Metal Co., The

NUTS:

Sbakeproof Lock Washer (a.

QUMMETERS:

General Radlo Co.
Weston Elec. Instru. Co.

OSCILLOGRAPH:

The Beltone Corp, Ltd.
General Radio Co.

OSCILIOSCOPE:

The Beltone Corp., Ltd.

PACKING PADS. CABINET:
Western Felt Co.

PANELS, COMPOSITION:
Formica Insulation Co.
Synthane Corp.

PANELS, METAL:
Alumipum Co. of America
Radio Receptor Co., Inc.
Scovill Mfg. Co.

PAPER, CONDENSER:
Dexter, C. H. & Sons, Inc.
PAPER, CONE SPEAKER:
Seymour Co.

PARTS, SCREW MACHINE:
Standard Pressed Steel Co.

PARTS, TUBE:

American Electro Metal Corp.
Callite Products Co., Inc.
Engineering Co., 'The
Fansteel Products Co.. Ine.
Gilby Wire Co.

Lepel Iigh Freq. Lahs.
Nat'l.-Harris Wire Co.

Radie Products Corp.

PHONOGRAPH MOTORS:
(8ee 3Motors)

PHOSPHOR BRONZE:
Raltimore Brass o
National-Harris Wire Co.
Riverside Metal Co.

PHOTORELECTRIC CELLS:
(See Cellr)

PICK-UPS, PHONOGRAPH:
Amplion Co. of Amer.
Electro-Aconstic Prod. Co.
Hardwick. Hindle. Tne.
Jensen Co.

Magnavox Co.
Wright DeCoster

PLATES, OUTLET:

Carter Radin Co

PLUGS, ATTACHMENT:
Carter Radto Co.

General Radlo Co
Polymet Mfg Corp.
Rodale Mfg. Co.

POTENTIOMETERS:
Allen-Bradle: 0.
Central Radio Laboratories
DeJur-Amsco Co.

Polymet Mfg. Coryp.
United Scientific Laboratories

POWER UNITS, A-:
Eikon, Ine.
Jefferson Electrie Co.
Kodel Radio Corn.
Radio Receptor Co., Inc.

POWER UNITS, R-:

Dongan Ilee. Mfz. Co.
General Radio Co.
Jefferson Electric Co.
National Co.. Inc.
Thordarron BElectric Mfe o
Webster Co.

POWER UNITS. A-B-O:
Dongan Eleec. Mfg. Co.
Genera! Radlo Co.

Jefferson Electric Co.
National Co., Inec.
Therdarron Electric Mfg Co.

POWER_UNITS, PARTS FOR:
Acme Wire Co.
American Transformer Co.
Dongan Elec. Mg .
Ferranti, Inc.
General Radio Co.
Jefferson Electric Co.
Kodel Radio Corp.
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Kodel Radlo Corp.
Lynch, Arthur H,, Inc.
National Co., Inc.
Nelson, I. R., Co.

Polymet Mfg., Corp.

Powrad, Inc.

Thordarson Electric Mfg. Co.
Trapsformer Co. of Amer.

PRESSINGS:

Scovill Mfe. Co.

PUBLIO ADDRESS SYSTEMS:
Radio Receptor Co., Inc.
Samson Elec. Co.

PULLEYS:

Chicago Gear Works

PUMPS, HIGH VACUUM:
Arrow Mfg. & Machine Co., Inc.
Central Scientific Co.

Eisler Engincering
Int’l Machine Works, Inc.

PUNCHINGS:

Aluminum Co. of America
Seovill Mfe. Co.

RECEPTACLES, WALL:
Carter Radio Co.

Rodale Mfg. Co.

RECORD CHANGERS:
Krasberg Tool & Mfg. Co.

RECTIFIERS, DRY:

Elkon, Inc.
Kodel Elec. & Mfg. Co.

REGULATOIS, VOLTAGE:
Central Radio Laboratories
Clarostat Co.

DeJur-Amseco Co.
Polymet Mfg. Corp.
Radlall Co.

Ward Leonard Elec. Co.

RELAYS:
Cardwell, Aillen D., Mtg. Co.
Leach Relay Co.
REPRODUCERS, TALKING
MOTION PICTURES:
The Beltone Corp., Ltd
RESISTANCES. FIXED:
Aerovox Wireless Corp.
Allen-Bradley Co.
Central Radio Laboratorles
Clarostat Mfg. Co
DeJur-Amsco Co.
Electrad, Inc.
Electro-Motive Co
Ferrantl, Inc.
Frost, Herbert II.
General Electric Co.
Hardwick, Hindie [ne.
International Reslstance Co.
Lynch, Arthur H., Inc
Polymet Mfg. Corp.
Ward Leonard Elec. Co.
RESISTANCES, VARIABLE:
Allen-Bradley Co.
Central Radio Laboratorles
Clarostat Mfg. Co.
Electrad, Ine.
Electro-Motive Co.
Frost, Herbert H.
General Electric Co,
Hardwlck, Ilindle, Inec.
International Renistance Co.
Lynch. Arthur H., Inc.
(I:" ]E. thintford
olymet Mfe. Corp.
Shalleross Mfp. Cg.
Ward Leonard Elee. Co.

BHEOSTATS:
Allen-Bradlef Co.
Central Radio Laboratories

DeJur-Amsco Co
Electrad. Inec.
Electro-Motlve Co.

Frost, Herbert II.

General Radio Co.

Polymet Mfg. Corp.

oUnned Sclentific Lahoratorles
BOREW MACHINE PRODUCTS:
Aluminum Co. of America 8

National Vuleanized F
Scovill Mtg. Co. oo T'bre Co.

Standard Pressed el

Synthane Corp. —
BEALING COOMPOUNDS:

Candy & Co.

Mitchell Rana Mtg. Co.
BHIELDING, METAL:

Aluminum Co. of America

Hammarlund Mfg. Co., Inc.
SHIELDS, TUBE:

Carter Radio Co

Radio Products Corp.
SHORT WAVE APPARATUS:

Cardwell, Allen D., Co.

General Radio Co.

Hammarlund Mfg. Co., Inc,

Lynch, Arthur H., Ine.
BOOKETS. TUBE:

Frost, Herhert II.

Qeneral Radio Ca.

Lynch, Arthur H.. Inec.

Leslie P. Muter Co.
BOLDER:

Chicago Solder Co.
SOUND CHAMBERS:

Amplion_Corp. of Amer.

Jensen Radio Mfg. Co.

Miles Mfg. Corp.
Oxford Radio Corp.
Rola Co.. The
SOUND RECORDING LAMPS
(See Lamps)
SPAGHETTI:
(See Wire, Spaghetti).
BPEAKERS:
Amplion Corp. of Amer.
Electro-Acoustic Prod, Co.
Best Mfg. Co.
Jensen Radio Mfg. Co.
Magnavox Co.
Mlles Mfg. Corp.
Leslie F. Muter Co.
Oxford Radio Corp.
Potter Co., The
Rola Co.. The
Transformer Co. of Amer.
Wright-DeCoster, Inc.

SPROCKETS:
Chicago Gear Works
8TAMPINGS, METAL:

Aluminum Co, of America

Radio Products Corp.

8covill Mfg. Co.
S8TEEL, MAGNETIC:

See (Iron Magnetic.)
BUBPANELS:

Formica Ins. Co.

General Radio Co.

National Vulcanlzed Flbre Co.
SWITCHES:

Electrad, Inc.

Ferranti. Inc.

Rodale Mfg. Co.
SWITCHES, MERCURY:

G. M. Laboratories. ine.

TABLES, STEEIL WOKNK:
Standard Pressed Steel Co.
TANTALUM:
Fansteel Products Co.. Inc.

TAPES, FRICTION:
Mitchell Rand Mfg. Co.

TAPPERS
Kastern Tube and ‘Tool Co

TELEVISION PARTS:
Allen-Bradley Co.
Clarostat Co.. Inc.
Lynech, Arthur H..
Shalleross Mfg. Co.

TESTERS, B-ELIMINATOR:

General Radio Co.

Jewell Klectrical Imat. Co.
TESTERS, TUBE:

Ferranti, Inc.

General Radio Co.

Jewell Elee, Inst. Co

Weston Elec. Inst. Co.
TESTING INSTRUMENTS:

Ferranti, Inc.

General Electric Co.

General Radio Co.

Jewell Klec. Inst. Co.

Weston Elec. Instrument Corp
TFESTING KITS:

General Radio Co.

Jewell Elec. Inat. Co.

Weston Elec. Inst. Co.
TESTING LABORATORIES:

Electrical Testing Labs.

TIN COATED METAL:
Baltimore Rrass Co.
TOOL STANDS:
Standard Pressed Steel Co.
TOOLS:
Kantern Tube and Tool Co
Willor Mfg. Corp.
TRANSFORMERS, AUDIO:
American Transformer Co.
Dongan Elec. Mfg. Co.
Ferrant], Ltd.
General Radlo Co.
Jeffergson Electric Co.
Natjonai Co.. Inc.
Radio Receptor Co., Inc.
Samson Elec. Co.
Sangamo Klec. Co.
Thordarson Klectric Mfg. Co
Transformer Corp. of America
Webhster Co.

TRANBFORMERS.

B-POWER UNIT:
Anlerican_Transformer Co.
Dongan Elec. Mfg. Co.
Ferranti, Ltd.

General Radio Co.

Jefferson Electric Co.
National Co.. Inc.

Radio Receptor Co., Inc.
Samson Elec. Co.

Thordarson Electric Mfgz. Ca.
Transformer Corp. of Amerlca
Webster Co.

Inc.

|
FTRANSFORMERS. BROADCAST
1 .

STATION
Ferranti. Inc.
Radio Receptor Co.. Inc.
Samson Electric Co.
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PATENTED

Burtex Diaphragms

are licensed and manu-
factured under patent
numbers:
1,414,801 1,414,802
1,414,803 1,414,804
1,454,504 1,506,160
.and
1,729,407 issued Sept.
24¢h, 1929

Otber Patents Pending

! MITLILION

BURTEX

DIAPHRAGMS

have been manufactured and
sold!

Prominent radio manufac-
turers demand that Burtex
Diaphragms be installed in
their sets for these reasons:

Voice coil

collar .
1. Burtex Diaphragms are of one
B Flexing * piece construction.
*© Member
2. Burtex s lighter and stronger
€, Making * than any known paper material.
* Member

3. Burtex is impervious to climati-
° cal changes.

The voice coil collar and mask are integral with the
Diaphragm itself.

The voice coil collar can be used as a flexing and mount-
ing device—saving the cost of the cone in assembly.

The mask is readily adaptable to any installation.
Burtex Diaphragms are acknowledged and acclaimed by

leading manufacturers and engineers as the finest sound
radiators on the market.

Burtex Diaphragms are made in a variety of sizes. Special
designs can be manufactured to suit any requirements.

This is the new

STEVENS-SIBLEY

Electric
Phonograph Motor

offering many superior

and exclusive features.

i i i i in that it
MOTOR: The motor is of the impulse type and is unigue in
is non-sparking and has no gears or springs. It runs_sn:oz;;l;lymja:::
quietly without objectionable hum. The drive is agains . i
rim of the turntable which insures evep, balanced novf:r::rec.t 2
has a speed adjustment_giving all speeds required for FEoHrecy Lok
modified reproduction. There are no exposed parts, h? he' el
are inclosed in a substantial cast metal housing W ;‘cl is ngl
and moisture-proof. The motor requires no attention whatever,
even lubrication. .
i i ble for
on-sparking feature makesa this motor pec_ullarly desiral
I:‘: :ith e‘l)ecuicgpickvups for electric reproduction of records.

STEVENS MANUFACTURING CORP.
42.48 SPRING STREET -  NEWARK, N. J.
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Trundle, Trundle
Little Bench

Pat'd and Pats. Pend'g.

“Hallowell” Semi-Portable
Bench of Steel

A Semi-Portable Work-Bench on two
casters—one you can trundle around
from place to place; from job to job—
how does that strike you?

Before the “HALLOWELL” Semi-
Portable of Steel a work-bench was a
fixture-—-once in position, there it
remained.

Not so with the “HALLOWELL”
grab the handles and trundle Bench and
all to where you want it; let go, and the

“HALLOWELL” lands on its two
plain feet and becomes, at*once, rigid
as a rock.

And when the job is finished, roll the
“HALLOWELL” away and leave it
where least in the road, so floor and wall
spaces can be used to best advantage.

Otherwise the construction is just like
the now famous line of

“Hallowell’ Steel Benching

Bulletins 386, 414 and 416—
Yours for the asking,

STANDARD PRESSED STEEL CO.

BRANCHES
BOSTON
CHICAGO
DETROIT

BRANCHES
NEW YORK
SAN FRANCISCO
sT.LOUIS

JENKINTOWN, PENNA.
Box 533

"
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TRANSFORMERS,
HEATING:
Dongan Elec. Mfg. Co.
General Radlo (o,
Jefferson Electric Co.
Thordarson Electric Mfg. Co.
TRANSFORMERS, OUTIPUT:
Dongan Elec, Mfg. Co.
Ferrantl, Ltd.
General Radio Co.
Jefferson Electric Co.
Radlo Receptor Co., Inc.
Samson Elec. Co.
Sangamo Elee. Co.
Thordarson Electric Mfg. Co.
TRANSFORVMERS. POWER:
American Transformer Co.
Dongan Elec. Mfg. Co.
Ferrantf, Ltd.
General Radio Co.
Jefferson Electric Co,
National Co., Inc.
Polymet Mfg. Co.
Radio Receptor Co., Inc.
Samson Elec. Co.
Thordarson Electric Mfg. Co.
Webster Co.
TRANSFORMERS, R. F.,

TUNED:
Cardwell. Allen D. Mfg. Co.
Hammarlund Mfg. Co., Inc.
TRANSFORMERS, STEP-

FILAMENT

Ambplion Corp. of Amer.
Radio Receptor Co., Inc,
TUBE CONTAINERS:
Holed-Tite Packing, Inc.
TURBE MACHINERY:
See (Machinery, Tube.)
TUBE PARTS:
(Nce Parts, Tube.)
TUBE TESTERS:
(Sece Testers, Tube)
TURBES, A.C.:
Allan Mfg. Co.
Arcturus Radio Co.
Armstrong Elec. Co,
Cable Radio Tube Co.
De Forest Radio Co.
Dilco Radio Corp.
Duovac Radio Tube Co.
Gibraltar Radio Supply Co.
Hyvac Radio Tube Co.
Marvin Radio Tube Corp.
National Carbon Co.. Inc.
Nat'l Unlon_Radio Corp,
Perryman Electric Co.
Sylvania Produets Co.
Televocal Corp.
Triad Mfg. Co.
TUBES, RECTIFIER:
Allan Mfg, Co.
Arcturus Radio Co.
Armstrongz Elec. Co.
Cable Radio Tube Co.
De Forest Radio Co.
Dilco Radioe Corp.
Duovac Radie Tube Co.
Gibraltar Radio Supply Co.
Iiyvae Radio Tube Co.
National Carbon Co.. Inc.
Nat’l Union Radio Corp.
Perryman Electric Co.
Svlvania Products Co.
Televocal Corp.
Triad Mfe. Co.
TURBES, SCREEN GRID:
Alian Mfg. Co.
Arcturus Radio Co.
Armstrong Elec. Co.
Cable Radio Tube Co.
De Forest Radio Co.
Dilco Radio Corp.
Duovac Radie Tube Co.
Gibraltar Radio Supply Co.
Ilyvac Radio Tube Co.
National Carbon Co.. Inc.
Nat'l Union Radio Corp.
Perryman Electric Co.
Sylvania Products Co.
Televocal Corp.
Triad Mfg. Co.
TUBES, TELEVISION
See (Cells. Photoelectric.)
TUBING. NICKEL:
National-TTarris Wire Co.

TUBING, REFR\ACTORY:
Stupakoff Labs. Ine.
TUBING. VARNISHED:

Alpha Wire Corp.

Mitchell Rand Mfg. Co.
UNITS, SPEAKER:

Amplion Corp.

Best Mfg. Co.

Jensen Radio Mfg. Co.

Rola Co.

Temple. Inc.

Wright DeCoster. Tne.
ENIVERSAL JOINTS:

Chicago Gear Works
VARNISH:

Maas & Waldstein Co.

Mitchell Rand Mfg. Co.

Zapon Co., The.

www americanradiohistorvy com

VOLTAGE REGULATORS:

(See Regulators)
VOLTMETERS, A, O.;

Ferranti, Inc.

General Electric Co.

General Radlo Co.

Jewell Elec. Inst. Co,

Weston Elec. Instrument Corp.
VOLTMETERS, D, O.:

Ferranti, Inc.

General Electric Co.

General Radio Co,

Jewell Elec. Inst. Co.

Weston Elec. Instrument Corp.
WASHERS:

Aluminum Co. of America

Scovill Mffg. Co.

Shakeproof Lock Washer Co.

Synthane Corp.

WAXES, IMPREGNATING:

Candy and Co,

Mitchell RRand Mfg. Co.
WAXES, INSULATING:

Candy and Co.

Mitchell Rand Mfg. Co.
WAXES, SEALING:

Candy and Co.

Mitchell Rand Mfg. Co.
WIRE, ANTENNA:

Acme Wire Co.

Alpha Wire Corp.

Dudlo Mfg. Corp.

National Vuleanized Fibre Co.

Roebling. J. A., Sons Co.

Rome Wire Co.

WIRE BALLAST:
National-Harris Wire Co.
Radio Wire Corp.

WIRE, RARE COPPER:
Alpha Wire Corp.

Dudle Mfg. Corp.
Roebling. J. A., Sons, Co.
Rome Wire Co.

WIRE, COTTON COVERED:
Acme Wire Co.
Alpha Wire Corp.
Dudlo Mfz, Coro.
Radio Wire Corp.
Roeblingz. J. A.,, Sons Co.
Rome Wire Co.

WIRE, FNAMELED COPPER:
Acme Wire Co.
Alpha Wire Corp.
Dudlo Mfe Corn,
Polymet Mfg. Corp.
Radio Wire Corp.
Roebling. J. A., Sons Co.
Rome Wire Co.

WIRE. FILAMENT:
American Electro Metal Corp.
Callite Products Co.. Inc.
Fansteel Products Co., Inc.
Gilhy Wire Co.
National-Harris Wire Co.
Radio Products Corp.

WIRE, HOOK-UP:
Acme Wire Co.
Alpha Wire Corp.
Dudle Mfg. Co.
Roebling. J. A, Sons, Co.
Rome Wire Co.

WIRE. LITZENDRAHT:
Dudlo Mfgz, Caro.

Radio Wire Corp.
Roebling. J. A.. Sons Co.
Rome Wire Co.

WIRE, MAGNET:
seme Wire Co.
Dudlo Mfz. Corp.
Rome Wire Co.

WIRE, MOLYBDENUM:
American Electro Metal Corp.
Caillite Products Co.. Inc.
Fansteel Products Co., Inc.

WIRE. PIGTAIL:
Dudlo Mfg. Corp.
Roebiing. J. A., Sons Co.
Rome Wire Co.

WIRE, RESISTANCE
Gilby Wire Co.
National-Harris Wire Co.

WIRE., SILK COVERED:
Acme Wire Con.
Alpha Wire Corp.
Dudlo Mfg. Corn,
Radio Wire Corp.
Roebling. J. A., Sons Co.
Rome Wire Co.

WIRE, SPAGHETTI:
Acme Wire Co,
Alpha Wire Corp.
Mitchell Rand Mfg. Co.
Rome Wire Co.

WIRE. TINNED COPPER:
Alpha Wire Corp.
Dudlo Mtg, Corn
Roebling, J. A., Sons, Co.
Rome Wire Co.


www.americanradiohistory.com

Radio Engineering, November, 1929 Page 77

Majestic Replacement
Condenser Blocks

by the foremost manufacturer
of radio condensers

Built to give TEN YEARS of service,
Without exception, the best ever made.

For Majestic B-Eliminators

Super-B

& Master-B
Models n
PL-1223 -
List Price a -
$8.00 = .
~ -
L L
ﬁr::::rl.B .. -
Model 'n
Ot 'pric n * :-
¥ Bradleyunit £
"
For Majestic A-Eliminators - .
-177 RICE $9.00 L]
o % Fixed Resistors
L]
.
For Power-Packs in Mg "a
et || are noiseless =
( . .
BT e R in operation -
: ’ -
| s " LN
For Majestic Power-Packs in " II‘U(\j',T S why theyfarf the cpmce 9; .
Stewart-Warner and Mohawk Sets eading set manufacturers for gri s
PLoIT61 List Price $11.00 ®, leak and plate coupling resistors. The

L oscillograms of units picked at random

The New Dubilier W clearly illustrate the superior quietness %
o : o of the Bradleyunit. Constant resistance
Light Socket Aerial - and per-
e than " dom : — manent :
, S , = quietness, M
Ty I‘ . — regardless ..
L to 5€ seil at les 1 C itior ] »
L e L
Advantages of the Light Socket Aerial:— - Otj ag and .
; 805' ; .I Oscillogram showing noiseless per- climate are a
& T."..':?;';"'m o 1 = il formance of Bradleyunit Resistors reasons .-
4. Neatness: Save ar r eumbersomo [}
5. Satety: 0y i it why you, [
g.' Flmh'c‘m"' Affords lon a or short antenna resnits without putting up - too, should ..
an determine L [ : 2 L
8. Q.orm«- hc“fgnli‘{rﬁl no maintenance attention—no damages by weather and L] aneStlgate =
9. Service itity:  Efficlency does not impair with ase. as in outdoor antennas. [ Bradley_ |
where insulation encrusted with soot functions poorly. a &
10. Efficiency: Maximum slgnal strensth in all directions. nlt S ]d‘ L
i (‘:ronl-g:ltﬂne?sNoAvlcg all the pitfalls of the average antenna erector. as described -. u 0]} l.
2. Clari N " d . ) . ) a
T Cnieeterente B b avidutie ol avrol doreey romes.Fope, Sifnal piek-up. lo . Ocitlcgram dhoMing oty pers %ﬂtfs?sltgig .:
B Py — e o o ¢ = N
The Light Socket zl\emu is nuuruurm;l! to any and all recelving sets, AC or DC. .. . b . El
ol ol My e e M, Furnished in ratings from 500 ohms to [
cods no uttention By 10 megohms, with or without leads. (M
Full exclusive rights are now Dubilier's under Patents 1,526,624, Feb., 1925 n COIOr COded for quCk ldentlﬁcatlon- ..
1.716,001, June. 1929, and 1,717.701, June, 1929 | o

Write today, giving specifications

=
L
.
. & " ALLEN-BRADLEY CO.
1 279 Greenfield Avenue Milwaukee, Wis,
u l l e r A o ¥ :

CONDENSER CORPORATION

342 Madison Avenue New York City s n'n n n R N " n"n"n """,
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 DEPENDABLE

QUALITY — UNIFORMITY ’
SERVICE }

ON
WAXES — & — MELTABLE
INSULATING and WEATHER-
PROOFING COMPOUNDS

WAXES—AII kinds.

IMPREGNATIONS—Condensers, Coils, Rubber-
Covered and Weather-Proofed ere, Telephone
and Electrical Cables, Etc.

SEALING COMPOUNDS—Coils, Condensers,
Batteries (Wet & Dry), Pot Heads, Cables, Wir-
ing Devices and Specials.

FINISHING—AIl grades of Weather Proof and
Rubber-Covered Wire. |

SPECIAL COMPOUNDS

35th St. & Maplewood Ave.
Chicago, Il

“For over 35 yrs.”

Acme Wire Propucrs

Parvolt Filter and By-Pass Condensers
Coils — Magnet Wire Wound
Varnished Insulations
Magnet Wire — All Insulations

All products made to Recognized Com-
mercial Standards, including those of :
National Electric Mfrs. Assn.
Radio Manufacturers Assn.
American Society for Testing Materials

For 25 years manufacturers and sup-

b4 P

pliers to the largest and most discrim-
inating users.

THE ACME WIRE Co.
NEW HAVEN, CONN.

Branch Offices
New York

52 Vanderbilt Ave.

Cleveland

Chicago
842 N. Michigan Ave.

Guardian Bldg.
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R

olume Control INSURANCKE!

5

ES, the NEW CLAROSTAT VOLUME CONTROL

1s just that—volume control insurance, because, when
you include this device in your assembly, you can promptly
forget all volume control troubles. You are positively insured
against any and all of them.

And if you are from Missouri, all the better. Just ask to be shown. Let
us send you a sample. Examine it for yourself. Try it out for smooth
operation. Try it out for noise, using the most critical grid circuit test.
Try it out for wear and tear. Try it out for resistance variation, either

straight or tapered resistance, in any value up to 50,000 ohms. Try it in your radio assembly.
And then make up your own mind.

Of course the NEW CLAROSTAT VOLUME CONTROL is a 100 » wire-wound job, with the
v»:ire itself supplying the resistance. No carbonized paper. No carbon paint. S

No uncertain contact to cause noise or rapid wear. Instead, this device com-
vrises a neat bakelite case with metal end plate, containing a wire-wound bake-
iite strip and unique form of contact. The wire turns are firmly held on the
bakelite strip. They cannot slip or short-circuit. The winding and mechanism
are free irom dust, dirt or moisture. One-hole mounting. Handy soldering tabs.
Compact. Neat. Positively handsome.

Switch Type

An.d you can have the NEW CLAROSTAT VOLUME CONTROL to fit any requirements.
It is available to any resistance range up to 50,000 ohms, with straight line or tapered
resistance. Furnished with or without 110 volt switch attached. Also

e
available in the duo type for controlling two circuits simultaneously.

and don’t forget the LINE BALLAST CLAROSTAT

In addition to a good volume control, you might as well secure complete insurance
coverage by including the LINE BALLAST CLAROSTAT — the handy all-metal
cartridge which automatically regulates the applied line voltage, making for uniform
and perfect operation of any socket-power radio set. This device is now standard
in all leading radio chassis. Maintains tube voltages within specified 5% plus or minus.

nique design and construction, with special resistance wire wound on mica and metal
framework. Turns cannot sag or short-circuit. Prompt regulation. Nothing to break.
Nothing to wear out. Nothing to service. ldeal for all socket-power radio sets in meet-
ing wide variations of line voltage.

DESIGNERS AND MANUFACTURERS

L4 WRITE for samples of NEW VOLUME CONTROL CLAROSTAT, as well as
T2 Actual Sizb complete data. Also ask us about the LINE BALLAST CLAROSTAT
- and how it can be applied to your radio set, power amplifier or other socket-power

assembly. Are you on our technical bulletin mailing list?

Clarostat Manufacturing Company, Inc.
“'“"' Specialists in Radio Aids
282 North Sixth Street 18 Brooklyn, N. Y.

s CLAROSTATZ 2

Purpose
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Typc 11 External
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Type 12 Internal

ON the modern line of pro-
duction, whether it’s
airplanes or automobiles,
radios or office appliances—
no matter what the product,
manufacturers are finding
that SuakerroOF Lock Wash-
ers bring an easy, ready
solution to all locking prob-
lems. SHAKEPROOF is the
modern lock washer. Its
twisted teeth bite in and
won't let go, holding nuts
firmly in a grip of steel.
Easy to apply, SHAKEPROOF
actually speeds up produc-
tion, saving time and money.
The list of SHAKEPROOF users
is the Blue Book of American
manufacturers.

Send the coupon below today

for samples — test SHAKEPROOF
out in your own shop.

SHAKEPROOF LOCK WASHER CO.

(Division of Iilinois Tool Works)

2509 North Keeler Avenue

Twisted steel teethset
around the circumference
of the washer bite in when
the nut is tightened down

Chicago, Illinois
Iy
S,

7 \D

—onlyapplied pressurecan
loosen their tenacious hold

FREE SHOP TEST SAMPLES
Shakeproof Lock Washer Co.,2509 N. Keeler Ave., Chicago, [il.
Please send me samples of
{0 Shakeproof Lock Washers to fit bolt size

[ Shakeproof Locking Terminals, size

Firm Name
Address_

By— _ o

Town_ State

SHAKEPROOF

Radio Engineering, November, 1929

(CONDENSER]

_TISSUES |

O Radio set is any better than its

weakest link, and the weakest link is
very often a filter Condenser. No Con-
denser is any better than the thin strips
of Insulating Tissue which separate the
layers of metal foil. A pinhole or a speck
of metal in the Condenser Tissue means
a breakdown of the Condenser, with the
entire set put out of commission.

DEXSTAR Condenser Paper is regarded
by Radio experts as being the highest
grade Insulating Tissue ever made—the
freest from defects, the most uniform in
quality, the most lasting under exactin
and unusual requirements. DEXSTAI%
Condenser Tissue is the specialized prod-
uct of a paper mill which has excelled
in Tissue Paper production for three
generations.

RADIO designers and builders should
have the assurance that Condensers which
they use are made with DEXSTAR Con-
denser Tissues. It is insurance against
many radio troubles. The leading Con-
denser manufacturers are now using
DEXSTAR Condenser Tissues exclusively.

C. H. DEXTER & SONS, INC.
Makers of Highest Grade Thin Papers
WINDSOR LOCKS, CONN.

WiLLiams Press, INC., NEW YORK—ALBANY
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What Do You
Think
of the

Single Source
?

Dangerous? All your eggs in one amplifiers because of an inferior run
basket? Or have you found from ex- of transformers.

perience that, like everything else, it
depends upon just who the Single
Source of Supply happens to be.

Y ear after year the list of those, whom
Dongan serves as a Transformer
Source, is augmented by a few more
Any radio manufacturer who has a  of the larger and better manufactur-
season’s contract with Dongan has a ers. Those of you who seek such a
season's insurance —on a quality satisfactory source for the coming
product, delivered as promised. There season are invited to make use of our
will be no halts, no delays in the pro- Engineering facilities for experimental
duction line, no rejected sets or work — now.

Transformers Chokes Condenser Units

Recommended for Service Engineers
Amplifier Parts for use with 245 Tubes

No. 994—Power Amplifier Transformer.................. e $12.00

Either No. 2189 Push Pull Output Transformer $12.00 with No. 2142 Push Pull Input Transformer
$4.50 or No. 3107 Straight Output Transformer $12.00 with No. 2158 Audio Transformer $4.50

D-946 Standard Condenser Unit. ... ... ... ... ... ... 60080000 800606000008060 $22.50
No. 5554 Double Choke (use in Filter Circuit). iy 660006000000 000 500060000000 $11.00
No. 2124—Transformer (Radio and Phonograph Amphﬁcallon) ..... 566000000 . . .$6.00

Send check or money order for prompt delivery.

DONGAN ELECTRIC MANUFACTURING CO.

2991-3001 Franklin St., Detroit
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THE MATERIAL OF

Changes in form of Micamold, Bakelite Molded Condensers between 1925 and 1929.

Keeping pace with ever changing trend

made possible by Bakelite Molded

ITHIN the short period of four

years, there have been radical
changes in radio receiver design. Manu-
facturers of radio parts have had to be
constantly on the alert to keep pace
with the ever changing demand.

Fixed condensers provide an example.
In 1925 Micamold brought out a Bake-
lite Molded condenser in a wide range
of capacities. In 1926, smaller con-
densers of equal capacities were de-
manded. In 1927, different sizes were
required for different capacities. All
chance of error when soldering con-
densers in place was avoided. By 1929,
the wide adoption of metal panels re-

quired the production of a condenser
which could be rivetted to a metal base.
With each change in the size and form
of condensers, Micamold found Bake-
lite Molded equal to every require-
ment. In fact they say that “without
Bakelite Molded it would have been
practically impossible to accomplish
these results.”

Bakelite Engineering Service

Intimate knowledge of thousands of varied
applications of Bakelite Materials combined
with eighteen years’ experience in the
development of phenol resinoids for radio
uses provides a valuable background for the
cooperation offered by our engineers and re-
search laboratories. Worite for Booklet 38M,
“Bakelite Molded”.

BAKELITE CORPORATION

247 Park Avenue, New York, N. Y.

BAKELITE CORP. OF CANADA. LTD.

BAK

ALLIATERED

Chicago Office: 635 W, 22nd Street

163 Dufferin St., Toronto, Ontario, Canada

LIT

U. 8. PAT. DFF

The regittered Trade Mark and Symbol shown above may be used only on products made from materuats

manufactured by Bakelite Corparation

Under the capital * B" is the numencal sign for infimty or unhmited

quantity [t symbolizes the infinite number of present and future uses ol Bakelite Corporation’s products.
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All made by Micamold Radio Corp., Brooklyn, N. Y,

A THOUSAND USES
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