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Customers' present attitude; and
probable attitude later.

YOUR Reasoning Starts
Frone One of These

8. Competition

; as

it

is

now ; and

it may be, before the turn -up,
and afterward. What Competitors
as

are doing, and getting ready to do;
or might do; (about 7, 6, 5, 4, 3,

C

2, 1, above).

IN NEW TIMES NOW. A lot of
thinking in dead -earnest is going on
V
everywhere. And by all the parties concerned.
Workers, executives, employers, customers.
There is no one who is not concerned.
ARE

WEV

Let us take a look at the different parts of the
subject, and note how they connect and depend
on one another. What they are thinking so
hard about is:
1.

Pay; earnings, payrolls.

2. Jobs; safety, steadiness, permanence; possibilities of layoffs; or of calling back men now

laid off.

work; chances of getting
up, or increasing it.

3. Volume of

keeping

it

it

back,

4. Costs. Margins. Profit.
5. Orders. What they depend on. How to
make sure of getting them, under conditions
existing now; and under conditions that are
coming, before the turn -up, and after it.
6. Customers. Purchasing Power, and
ingness. Present attitude as compared

Willwith

1929. Probable attitude in 1931 -1932.

-

7. Adjustments
(of product, costs, price,
performance, or other satisfactions)
meet

-to

The General upward turn of business as a
whole. What can be done to ensure it, and to
bring it about, soon. What conditions may precede it. When it will come. "And what the con ditions-(as to 8, 7, 6, etc.) -twill be, after
the turn -up and while the new prosperity is
growing.
9.

10. Own Company's Turn -up. Can it come
earlier than the general turn -up? Can the
Company start "swimming up stream" before
the others do? Men of each live concern are
figuring this, irrespective of the general trend.

What they can do about 5, 2, 1, 4, 8, etc.
How they can check their Own Company's
dip, flatten its curve, turn it upward soon;
and make sure that it shall have the strongest
position during the prosperity that is coming.
*

*

*

And through it all, there is a new awakening
to the fact that now, too often the REAL
drag on profits and on success in competition,
is the

using of

WRONG MA'T'ERIAL.

-

In the New Times, the New Thoroughness,
reasoning starts from the foundation,- recognition of the supreme importance of-

Thinking in the RIGHT MATERIAL.

NVF
'Frill, today for FACT- SIIEETS OF INDUSTRY No. 1,-giving practical knowledge which hitherto has not been readily accessible
-Mailed FREE to any worker or executive. Limited Edition -Write NOW, stating work you do, your company's product
or business, and whether request is for self. Address
Librarian (Pep!. E-51. National T'uleanised Fibre Company, II'ilozin.ltmt, Delaware.

NATIONAL VULCANIZED FIBRE COMPANY
etc....

Makers of Special Phenolites;

"righter" Bakelite,; "Peerless" insulation;

many kinds of Vulcanized Fibre: Material Handling equipment.
Serving America's industries from smallest to greatest
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PUNCHED
() Joy.
PUNCHED insulating parts of all kinds
can be produced promptly in quantity
at the Formica plant. There is a large
amount and variety of machinery available to serve you.
For 17 years the Formica organization has
been specializing on just one product.
It has attained a high quality uniform
product; and an ability to do accurate
work promptly and rapidly.

stock that will meet any requirement
is available. Send your blue prints for
quotations.
A

THE FORMICA INSULATION COMPANY
4622 Spring Grove Avenue
Cincinnati, Ohio
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QUESTIONNAIRE to manufacturers
of the RMA group is being circulated
to ascertain fully the present policies
and opinions as to future policies of
the tube makers. About forty representatives of tube manufacturers in the RMA
Tube Group met at Atlantic City during the
RMA convention and the principal subject of
discussion was the replacement policy and
measures to overcome the practices of some
dealers and jobbers in 'returning tubes.
Another meeting of the tube manufacturers
will be held following completion of the
questionnaire which has been circulated.
The questionnaire of the tube group
follows:
Name of manufacturer.
Address,
Company's registered trade name,
What is your present tube guarantee?
What is your view of a guarantee on tubes
under today's conditions?
What is your present method of dating or
marking tubes by either factory, representative, jobber, or dealer so as to have some
idea of the time the tubes have been in use
by the customer?
On what tubes and under what conditions
do you refuse credit?
Should express charges be paid by the
manufacturer on customers' returned tubes
and replacement shipments?
Should unserviceable tubes on which credit
is not allowed, be returned to the customer.
What methods do you use or suggest to
identify tubes once returned to the customer
as serviceable -but which he may again
return for credit?
What is your present replacement policy?
What are your ideas on a replacement
policy that can be put into effect by all tube
m:nmfacturers under tndlly's conditions?

P..bli.thed Monthly by

Publishing
AVIATION ENGINEERING

Bryan Davis Publishing Co., Inc.
52 Vanderbilt Ave.
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Entered as second clue matter at
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reasons
for the
fendabiliiy
dep
0
0

New Plant: New Machinery- Extraordinary
manufacturing facilities specifically built to
make for economy and perfection.

Engineering Thoroughness, with a trained staff
always ready to cooperate in practical soli'.
tions of magnet wire and coil problems.

wire

Uniformity of Bare Wire- Matchless diamond
dies made by our own carefully organized die
department, assure absolute uniformity of
diameter.
Uniform Enameling- A

uniform coating of

enamel insulation that has been developed to
meet the rigid specifications of the U. S. Bureau
of Standards, of the A. I. E. E. and of leading
users.

Large Full Spools -A grade of spooling never
before possible, assuring freedom from tangles
and other imperfections: and permitting faster,
more efficient application in your own plant.
Definite Inca Policy of friendly service to the
trade in a manner to merit ever-increasing
patronage and good will.

Demand the !ma Trade -Mark on the Spool

NATIONAL ELECTRIC PRODUCTS CORPORATION
INCA MANUFACTURING DIVISION

Copper Wire Products -Fort Wayne, Ind.
Eastern Office, Newark, N. J.
Industrial Office Building
West. Rep., A.S. Lindstrom, 274 Brannan St., San Francisco, Cal.

Swnbolic of the
best in the cooper
%sire industry.
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EDITORIAL
July, 1930

TOO MANY MODELS?

TWO models

in two -seat, and one model

-so

runs the autocars
mobile industry in general. The automobile makers have sensibly worked
away from a long list of models. This makes for
less confusion of mind on the part of prospective
purchasers, with consequent lessening of sales
resistance.
At the RMA Show recently held at Atlantic
City, a complaint voiced by numerous dealers
present was that there are too many models in
radio receivers. A dealer handling but one line,
if he carries on display all of the manufacturer's
models, at once is confronted by two difficulties.
Display space is costly. The more models he has
to display attractively the greater space required.
With radio receiver stock, also, it is perhaps unavoidably true that difference in model does not
signify only difference in appearance. Difference
in model means difference in price, and also means
difference in performance. Difference in performance means difference in quality, and where the
production or reproduction of music is concerned
"quality" is of first importance.
A sales situation which presents to intending
purchasers a variety of cabinets, a variety of
prices and a variety of qualities, contains elements
worthy of study and analysis. Purely from the
industrial viewpoint the object is sales. Whatever
can be done to lessen sales resistance is worthy of
thoughtful planning and trial.
If a dealer could move fifty per cent more stock
per month, handling a line with, say, three models,
than he can where there are a dozen models on
display, it is plain what remains to be done.
It would be desirable from the dealer's viewpoint if an approach could be made to uniform
quality, with difference in price according mainly
with difference in assembly and housing.
in one -seat

WILL THE STATES BEAT THE NATION
TO IT?
N foreign countries, including Canada,
owners of radio receivers pay an annual tax
to the national governments for the privlege
of operating a receiver. In Canada this
amounts to one dollar per year for each receiver.
The proceeds from this tax presumably is expended in the interest of the radio service
rendered the set owner.
In the United States there are legislators who

DONALD McNICOL, Editor.

believe that there should be a tax on radio
receivers, the proceeds to go toward paying the
cost of the Government's radio research and
standardization activities, as in Canada. So far,
however, little progress has been made in this
direction. The States, recognizing opportunity,
have begun to enact legislation which will bring
revenue to the States from radio operation.
South Carolina, for instance, recently set up a
law that imposes an annual license tax of fifty
cents on each radio receiver costing $50.00 or
less; $1.00 on each set costing between $50.00
and $200.00, and up to $2.50 each for sets in the
higher price ranges.
To make the law operative the Act requires:
that each and every person, firm and corporation
engaged in the business of selling, bartering or
exchanging radio receiving sets, shall keep a separate record of such sales especially showing the
person to whom such sale is made. That such
records required to be kept shall be subject to
inspection by the State tax commission.
If there are to be taxes on radio receivers it
would have been by far more sensible to have the
proceeds therefrom go toward making the
national government's radio activities self-sustaining, rather than have the proceeds applied to meet
deficits in State appropriations for questionable
undertakings in no way related to radio broadcast
service.

THE I. R. E. CONVENTION
WITH about eighteen years of constructive achievement to its credit the Institute of Radio Engineers is to hold this
year its first international convention.
Practically all of the radio and sound projection sciences as they stand today have been
brought into application by men who are members of this international organization of
engineers.
The 1930, Summer convention will be held in
Toronto, Canada, August 18-21, inclusive. At
this convention will gather the research engineers
who have new developments to talk about; engineers with the manufacturing companies seeking
to learn the trend of advance and development,
and all engineers who have learned that to be
up to the minute in radio it is necessary to attend
meetings where new things are announced.
The Canadian members of the I. R. E. are
preparing a convention that will no doubt establish a record.

l'a er
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Man .$26senberS

--

For his Hardanad Mstallic Driva Screws

The Franklin Institute

In the production of almost every
kind of metal product...from cameras to airplanes
Self- tapping
Screws have replaced machine
screws and other devices. Notable
assembly advantages have resulted

awarded.

...

The Certificate of Merit

to the Inventor
of Self-tapping Screws
The award of The Franklin Institute's coveted Certificate of Merit to
Mr. Heyman Rosenberg is only fitting recognition of his contribution
to the mechanic arts. His Self-tappingScrews havegreatly aided American industry, particularly in the
development of mass production.
Enormous economies of assembly
time and labor have been made possible by these unique Screws which
are so hardened and threaded that
they tap their own thread in metal
as they are driven. Slow and expensive tapping, for 1500 years necessary
to the assembly of metal products
with screws, is no longer required
for hundreds of assemblies.

savings of thousands of
dollars yearly have been effected.
And better fastenings have been
obtained.

TYPES OF SCREWS
ne
si
Hardened Metallir Drier Ser,...are
ply hammered into drillrvl at formed holes.
1srd for making permanent fastenings to i
bra.s and aluminum castings. steel. Bakelite. rte.

1

.

Hardened W'-tarring sheet Aleral se.n:,drilled.
Tire .1
a turned into
pierced or punched boles with a scresrdris et.
They arc used for joining sheet metal and making fastenings to sheet metal up to 14 gauge.
2.

c.a

Heyman Rosenberg is available for
assistance in solving difficult assembly problems.
PARKER -KALON CORPORATION

Self-tarring
3 Hardened
-Tree "L "... are turned

Sleet Metal

SG

roe.,

into drilled.
molded. punched or pierced holes with a
screwdriver. Used for making fastening to
sheet metal up to 10 gauge; and to die castings. Bakelite. slate, ebony asbestos. etc.

Dv2
Hardened &rerenaii,

Free trial samples of Self-tapping
Screws will be gladly furnished ...
a description of your application
brings them. As Vice -President of
the Parker -Kalon Corporation, Mr.

... driven

Dept. L, 190-198 Varick St., NewYork, N.Y.

PARKE R-KALON
H A R D E N

like unlin-

nails; hold like screws. Developed
for fastening sheet metal securely to wend.

E D

Self-tapping Screws
PAT IN

GS

AND FOREIGN COUr+TF ES
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ANSTEEL
BEST SOURCE OF SUPPLY FOR

RADIO WIRE and METALS
Since 1918, even before the beginning of radio as we know it today,
the tube industry has looked to Fansteel for high quality metals and
alloys, refined especially for vacuum tube parts.

MOLYBDENUM (99.95% PURE)-An exceptionally high grade
product, refined by exclusive Fansteel process which assures unusual purity and uniformity.

00

DUCTILE MOLYBDENUM ROD -Workable up to 5/16" diameter; a new product now being made by special Fansteel process.
Much used by producers of large power tubes.
MOLY `B" and MOLY "X" -Two carefully compounded hardened Molybdenum Alloys, excellent for heaters, springs, hooks, and
support members, each alloy possessed of special characteristics that
make it best for certain purposes.

TANTALUM (99.9+% PURE) -A superior metal of extremely
low vapor pressure, great gas absorbing properties and ability to
withstand high temperatures. Ideal for plates and grids.

.1.1.110

-

-A

Tantalum alloy of exceptional elasticity
"TAW" METAL
excellent for springs, hooks and tension members. Does not anneal
at temperatures ordinarily reached in vacuum tubes.
CAESIUM and RUBIDIUM -Pure metals and salts for photo
cells.
All Fansteel metals are made in the Fansteel plant, under strict
laboratory control. Supplied in all standard commercial forms.

Write for information.

FANSTEEL PRODUCTS CO., INC.
NORTH CHICAGO

ILLINOIS

7
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... and being a good of mare she threw herself in high
whenever traffic became halfway profitable.
The controller box on the modern street car puts Flora dora to shame.
In your radio the control makes all the difference between
raucous, crackly noises and smooth, velvety reception.

CENTRALAB performance explains why you will find
these volume controls in millions of modern sets.

Write Dept. 212 -B for
Free Booklet "Volume
Control, Voltage Control and Their lises"
The tailor uses the same
principle as
Centralab.
He does not want to ruin
the garment by placing
the Iron on it so he
places a cloth in between.
Centralab controls can
not ruin the resistance
because the rocking disc
is in between the pressure arm and the resistance.

=

r ti//

This is the action of the
usual wire wound control
after it has been in use
for some time
like dragging a stick over
a

cobblestone pavement.

CENTRAL RADIO
Dept. 212 B., 28 Keefe Ave.

This shows the exclusive
rocking disc construction of
Centralab
volume control.
"R" is the resistance. Contact disc "D" has only a
rocking action on the resistance. Pressure arm "P" together with shaft and bushing is fully insulated.

LABORATORIES
Milwaukee, Wig.
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PURE NICKEL
STRIP

WIRE

FILAMENT RIBBON

for

RADiO rfUBE
MA Nl,

iFArTi ?RFRS

Made Strictly to Required Specifications

IN ANY DESIRED QUANTITY

W

E ARE PIONEERS in anticipating the requirements of Radio

Tube Manufacturers and our Facilities have been developed
to meet their exacting specifications. We keep in constant step
with every progressive development in Radio Construction.

ALLOY METAL WIRE COMPANX
Manufacturers of
PURE NICKEL, NICKEL ALLOY, MONEL METAL & NICKEL CHROMIUM ALLOYS
FOR ALL FABRICATING PURPOSES & ELECTRICAL MANUFACTURES
Branch Office

NEW YORK CITY
3637 Grand Central Terminal Bldg.

General Office and Works

MOORE, PENNSYLVANIA

Agents

SEATTLE. WASII.
Robinson Sales Co.. Poison Bldg.

1'1.:11

Radio Engineering, July. PO)

WA S

H

/
Ve-Ch

Page

ERS

TERM

1

N

A L 5

PATENT APPLIED FOR

sverlock terminals
speed up production
and lower costs.

verlock washers
and terminals utilizing a new construction principle afford
a positive and lasting contact.

They are hot solder
coated after fabrication which makes
them easier to solder
and insures a positive connection that
will not come loose.

ote particularly

the locking
construction. Here

All steel washers are
hot solder coated af-

you have the secret
of the tenacious grip
-the positive lock
which is an exclusive
Everlock feature.

-

ter fabrication which
prevents rusting.

i

Special hot solder coated terminals either

plain, eyeleted, or lock -made to order.
Send us your specifications.
MANUFACTURED

BY

THOMPSON- BREMER & CO.
17 50

11

Carroll Avenue

....

Chicago, Illinois
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MANUFACTURER Of radio bases and
parts, no concern which plans to make
electronic apparatus and devices, no
person who is following closely the new
and diverse applications of the electronic tube, can afford to overlook
Durez, the perfect molding compound!
For years, Durez has been used successfully in millions of pieces of radio
equipment. Tube bases and sockets .. .
panels and condenser sets
.
variometers and dials . . . all
have worked more silently,
smoothly, efficiently with the
help of Durez. Now, with chemists and physicists daily uncovering new applications and uses
for the revolutionary electronic
tube, the possibilities for Durez
in this field are greater than
they have ever been before

..

!

THE

RO\IC

FI_FC

' ° °m'``

or

iF

you plan to make them

...

read these Facts about DUREZ!

Durez goes to the molder in powdery,
dust -like form. Tremendous pressure is
applied. In a matter of seconds, the part
comes from the mold, finished!

Parts made from Durez
are strong, tough, light
Resistant to acids, moisture, gases,
perspiration. Tube bases hold their
shape. The high mechanical strength
of this amazing material makes
very thin sections possible, permitting the extensive use of
holes, slots and metal inserts
all cared for in the one
molding operation!
Durez
will not cold -flow.
Although tooling, polishing
and burnishing are unnecessary,
the finish on Durez molded parts
is always smooth and even. You

-

...

can choose from a wide variety of beautiful colors. . . . Each Durez- molded
piece is an exact duplication of every
other! Precision can be held within closest commercial limits, resulting in definite savings on machining operations.

Let us tell you more about Durez
Durez is continually replacing wood,
metal, porcelain, ivory, hard rubber
and other materials. Let us show you
how it can make your product better,
more efficient, more durable. Our engineering staff is ready to give you full
information on the practicability of using this extraordinary raw material in
your business, or in making something
you use. Write for free booklet to General

Plastics, Inc., 75 E. Walck Rd., N.
Tonawanda, N. Y. Also New York,
Chicago, San Francisco, Los Angeles.

MAKERS OF DUREZ ARE ALSO THE MAKERS OF DUREZ

INSULATING VARNISH

l'a;e
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POLYM ET PRODUCTS
ht

Ilse Moi/ern Radio Receiver

FILTER CONDENSER

BLOCK

AUDIO
TRANSFORMER
FILTER CHOKE

UNIT
& SWEET
WIRE USED IN
RADIO FREQUENCY
COILS

STRAND

80% of the
leading receiver manufacturers now
use standard
PARTS by

CENTER -TAPPED

POWER

TRANSFORMER

DUAL VOLUME
CONTROL

PO LYMET

STRIP
RESISTOR

MOLDED MICA
CONDENSER

TUBULAR
BY -PASS
CONDENSER

MOLDED MICA
CONDENSERS
BY -PASS

CONDENSERS
DUAL VOLUME
CONTROL
TAPPED
WIRE -WOUND
TUBULAR RESISTOR

On which of the above may we submit samples or quote you prices? Catalogs
and "Engineering Manual" will promptly follow your letterhead request.

-

Polymet Manufacturing Corporation
839 -C EAST

134th STREET

NEW YORK

l'age
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UNTIL MARCH FIRST THESE ENGINEERS

And now they
National

Uniopa

At right: Our Chief EngineerDr. E. A. Lederer is famed for

At left: Our General Superintendent of Manufacturing -G.
J. Ernst started 22 years ago
with Westinghouse; made that
concern's first oxide - coated
tubes
Responsible for the
manufacture of every type of

-a

his radio research
radio
tube wizard! Has score of imBrought
portant patents
from Vienna by Westinghouse
in '23 because of his great talent. During the last two years
he had been entrusted with full
charge of Westinghouse's engineering department- super -

...

...

Westinghouse tube. As Superintendent of the Westinghouse
Radio Tube division Ernst supervised 1,500 skilled workers
making millions of Radiotron
and Cunningham tubes.

vising the development of
screen grid and 227 tubes.

-

At left: Our Chief Chemist
M. M. Fredenburgh, another
star in National Union's fir-

...

mament!
At Westinghouse
Lamp Co., he was in charge
of the Chemical Preparations
Divisions, responsible for manufacture and development of

chemicals, getters, filament
coatings, etc. A scientist of renown, he personally sees that
nothing but Quality goes into
National Union Radio tubes!

-

At right: He Knows Tubes!
W. M. Perkins, National
Union's Radio Engineer in
charge of the Measurement
Laboratory, came to us from
the W estinghouse plant, Bloom field, N. J. His work was in
the Radio Application Laboratory, studying the uses of vacuum tubes
their application
and effect in various circuits...
Perkins is another reason why
National Union tubes triumph!

-

At right: Superintendent of Our
State Street Plant -Few men in
the industry know radio tubes
Six years
like F. F. Wallen
with Westinghouse Lamp Co.,

...

where exceptional ability
quickly carried him to Assistant Superintendent of special
Radio Tube division
No
wonder National Union tubes
are now winning praise -they
are made by experts who have
made millions of quality tubes.

...

At left: Superintendent of Our
Ogden Street Plant- Thomas
Spina, another expert schooled
at Westinghouse, who developed the nitrogen gas -filled incandescent lamp... It's a deli-

catejob,makingfine radiotubes!
It's like watchmaking ... Machines and Men! ... National
Union has the best of both!

National Union's exclusive
"double testing" system assures perfect radio tubes!

NATIONAL UNION RADIO CORPORATION

Page
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MADE RADIOTRONS AND CUNNINGHAMS

are producing

Radio Tubes!'

For years Dr. Ralph E. Myers and his staff of engineers were in charge of production of all R. C. A.
and Cunningham tubes made by Westinghouse.
Last March, Westinghouse's group of famous engineers joined National Union. Today they are producing the remarkable new National Union tube.
The result of this change is evident. In thousands
upon thousands of homes the new National Union tube
is even exceeding our great expectations.

Why we engaged this brilliant staff: When
National Union was organized last fall we promised
the radio trade the finest tubes that science could devise. We made this promise with the wholehearted
belief that an independent tube manufacturer properly
financed, could produce such a tube ifhe would but make
up his mind to do so.

When we secured the services of Dr. R. E. Myers of
Westinghouse we knew the battle was won. For 21
years, he had been with the Westinghouse Lamp Corn pany. He had made nearly 1,000,000,000 tubes for the
Radio Corporation. Few men in America know tubes
as well as he. His accomplishments in the past few
months have justified the confidence we have placed
in him.

Investigate the new National Union tube at once.
Test the tubes yourself. This is the truly great independent tube for which dealers have been waiting.
Investigate, too, the new National Union store display
plan. This is the famous plan that puts Rudy Vallée
and Olive Shea working side by side in your window
for you. National Union jobbers will gladly explain.

DK R E

o

.
ERBedibrew°. ii offered
.
modern luho.atories, ample fm-u ties for experlmenmrinn and the tiant equipment
and financial resources required tu produce rood lobes on a larve scale."

400 MADISON AVENUE NEW YORK CITY
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C 1APOSTAT

Switch Type

SPECIFY CLAROSTAT! That's all. For
that name stands for the most advanced
design and refined construction in control
devices. It stands for the products of an
organization long experienced in supplying the
most rigid demands of the radio industry. And
it stands for controls of any resistance range,
regulation curve, combination and switching
arrangement to meet your exact requirements.
Specify CLAROSTAT-and you solve your

control problems!
May we send our engineering data?

vv

Clarostat Manufacturing Company, Inc.
Specialists in Aids to Better Radio

282 North Sixth Street

..

..

Brooklyn, N. Y.
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to none -guarantees accuracy and

Standard

originality.

in Radio
World
Since

send us your blue prints and we

will be glad to submit designs
without obligation to you, of course!

All three of the
escutcheons shown
in this column
are etched

1924.

a legion of ideas are con-

tained in our bulletins No. 30 and
they have been designed
No. 32
for and are available to radio manufacturers and their personnel
write for them now!

\15

No.31 DIAL
An exceptionally well de-

No. 32 DIAL
1 ratio friction
drive, is equipped with on etched
scale made in varied colors. Special
scale may read through 360° if
desired. The cost is low.
This dial with a 6 to

signed dial with a ratio of
4 to 1, operating with metal
belts and equipped with a
spring take -up in driving
drums. A simple and clever
stop mechanism makes this
dial fool -proof. It is engineered for high -grade sets.

CROWE NAME PLATE AND MANUFACTURING CO.
Chicago, Illinois
1757 Grace Street

Our Art Department will be
pleased to prepare sketches
based on your ideas. This in
no way obligates you.

Usually the etched escutcheon
is mode to your own specifications. We have, however, a
selection of stock dies which
may appeal to you. Ask usl

Page
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A GREAT ORGANIZATION
DEDICATED TO BUILDING THE
FINEST RADIO TUBES POSSIBLE...

EVEREADY RAYTHEON TUBES
NATIONAL CARBON COMPANY, Inc., has no ambition to sell all the tubes in the industry.
But it has definitely succeeded, with Eveready Raytheons, in producing the finest tubes that infinite
skill and boundless facilities can assemble.
Eveready Raytheon superiority is based on the patented and exclusive 4-Pillar construction,
whereby the tube -elements are anchored at four points instead of the conventional two. This feature
has the obvious advantage of safeguarding the elements against misalignment caused by the jolts of
shipment, handling and installation, and by vibration from dynamic speakers.
It has the additional advantage of placing a premium on precision in the assembly of Eveready
Raytheon elements. The elements are assembled on jigs, and the great accuracy thus effected is
certain to be maintained under all conditions of actual usage. The result is exceptional uniformity
of tube -characteristics and performance.
Another feature of this sturdy construction
is the added value it gives to the exacting
inspections and tests which all Eveready
Raytheon Tubes must undergo. Inspection of
complete cathodes, for example, is made by
X -ray, to guard against partial short -circuits
in heater -coils, which are exceedingly difficult

to detect under ordinary test conditions.
These rigid standards produce tubes of
unusual quality. And the Eveready Raytheon
4- Pillar construction maintains this same
quality in the tubes, from the time they are
shipped until they have completed their term
of usefulness in the radio -set of the consumer.
With Eveready Raytheons, owners of your
sets are assured of tubes with remarkably
uniform characteristics, and with an exceptionally high standard of performance.
Eveready Raytheons come in all types, fit
every standard A. C. and battery- operated
receiver, and are sold by dealers everywhere.
We are glad to co- operate on any tests you
may wish to make with these tubes.
NATIONAL CARBON COMPANY, INC.
General Offices: New York, N. Y.
Branches: Chicago Kansas City New York San Francisco
Unit of Union Carbide

¡s

1

and Carbon Corporation

EVEREADY
RAYTHEON
Trade -marks

O®®0
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Three Dimensions
Wide scope
Acoustics

SoundColor
all pressing problems in the field of home and theatrical talking
motion pictures. New engineering strides are being made every day
in this new and rapidly developing industry.

The motion picture industry has become inseparably linked with
radio since the advent of sound. Radio engineers and technicians
are vitally involved with sound projection problems.
Projection Engineering is the industrial -engineering journal of this
young industry. It is edited by Donald McNicol, past president of

the I.R.E. -Associate Editors Austin C. Lescarboura, James
Cameron-Hollywood Editor, J. Garrick Eisenberg.

Published monthly by the publishers of Radio Engineering
You Need Projection Information

Subscribe Now!

PROJECTION ENGINEERING

',RYAN

DAVIS

is

not sold on newsstands

Please check your classification.

PVaL16iISG Co., INC., 52 Vanderbilt Ave., New York City

{:23:2

I.

Enclosed find

2.

Enclosed find $3.00 for one year's subscription to both publications.

ffoorr

2

ÿrs.)

subscription to Projection Engineering.

Manufacturer
Including executives, plant
superintendents, foremen, purchasing agents, etc.

Address

.Came
Town and

El

Engineer
Technician

State

PLEASE PRINT YOUR NAME AND ADDRESS
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course of development work here at Ward Leonard
not an unguided, haphazard attempt to better our
products.
For example, it is of vital importance that the exact temperature coefficient of expansion for the various ceramic
materials used in vitreous -enamelled resistors be known.
The relative expansions of these materials determine,
largely, the life and operating satisfaction of a vitreous enamelled resistor.
To gain this knowledge we have had in operation for the
past 3 years a special type of interferometer' which measures the expansion of heated materials with an accuracy
of one one -millionth of an inch.
This measuring precision may, for special purposes, be increased to include measurements of one ten -millionth of
HE

is

The Ward Leonard Interferometer is an apparatus for the
determination of the thermal
dilation of ceramic (and other)
materials. The specimen under
test separates two fused quartz
plates which refract and reflect
monochromatic light.
This action takes place in a care-

fully calibrated furnace. Heating
is

accurately controlled

In

accord-

ance with a schedule.

Expansion of the specimen produces an apparent movement of
interference fringes from the
practically parallel surfaces of
the quartz plates. Each fringe
thus produced corresponds to
wavelength of the illuminating light. This length is accurately
known and from It the percentage increase of specimen length
is calculated.

an inch.
That we measure with this accuracy the materials used in
our resistors means that you get the best resistors research
development and manufacturing skill can offer. Let us quote
you on your present and future requirements.

WARD LEONARD ELECTRIC CO.
31

Resistor Specialists for More Than
Thirty -Nine Years

South Street, Mount Vernon, N. Y.
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IMPRESSIONS and EXPRESSIONS
AUSTIN C. LESCARBOURA

That Revolving
Grid

SOMETHING really new in
vacuum tubes has just made its appearance. Allen B.
DuMont, Chief Engineer of the DeForest Radio Company,
has read a paper before the Radio Club of America, describing a revolving grid for the vacuum tube. The grid may be
revolved by electronic bombardment or by external electromagnetic influence. The main point is that it moves and
introduces the element of time as a factor in vacuum tube
operation.
What's it all about? Frankly, no one knows for sure, no
more than anyone could have known the full significance
of the original three-element tube or audion of Lee
DeForest. But there are many guesses. For instance, the
revolving grid converts a -c. into d -c., d-c. into a-c., and
provides any frequency and almost any waveform. It
obviously can replace the oscillating tube as a transmitting
means. It can be employed for the most elaborate switching or commutating work. It can provide a radiovisor of
the simplest kind, entirely sealed in a single glass bulb.
Perhaps here is the basis for an entirely new group of
electrical applications. Who knows?

Higher
Costs?

H.RE it is July. Very little
real radio production is in evidence. Most plants have yet
to get under way on sets.
Our guess is that real production will get under way
with a vengeance during August or September. And yet,
it will not be the production which we have known in past
years, particularly 1929. It will be limited production,
carefully geared to orders received. It will be hand -tomouth production. The manufacturers are not going to be
caught short on orders and long on production, as in past
years.
What will be the effect on production costs? Our guess
is that production costs are going up. And plenty. Perhaps too much. One cannot manufacture as cheaply on a
hand -to-mouth basis, as on a big production schedule.
Nevertheless, it will probably be better in the whole run.
There will be less dumping, and that is where the industry
has heretofore sunk its profits.

Tone
Controls

OT much new to be found
among the season's new presentations, except the tone
control. And that isn't so new, except in its merchandising
aspects. Years ago we knew all about tone control. It
remained for a relatively newcomer in the field to grab
that idea as a wonderful merchandising pivot on which to
swing a new line.
The tone control is really useful. It provides the proper
tone blend for any selection. It meets all musical tastes.
It balances the speaker to room acoustics. And lastly
and seldom mentioned in the literature of manufacturers
it mellows the entire reproduction to the point where static
is pretty much robbed of its disagreeable intrusion. Static.
after all, is a rather sharp, rasping interference. It is

--

represented mainly by higher frequencies. With the tone
control set at the bass end, the static is noticeably reduced
by contrast with music or speech. The sting is removed.
This feature alone is valuable to the radio set owner.
Thank goodness the designing engineers have taken this
old trick off the shelves and put it to work. It will sell
many sets this season.

Short -Wave
Improvements

HERE is a growing interest in
short -wave reception which few manufacturers seem to
notice. What with a growing exchange of broadcast programs between nations, together with the activities of several short -wave experimental transmitters both here and
abroad, there are plenty of thrills for the man with a
short -wave receiver.
Much of the trickiness of short -wave reception has been
eliminated. Today it is possible to build a short -wave set
with satisfactory a-c. operation. Tuning is reduced to relatively broadcasting proportions, so that anyone can tune
in short-wave stations. There is a sufficient number of
powerful signals on the air so that the short-wave beginner is assured of a sufficient number of programs immediately so as to feel his way along, instead of the needlein -the- haystack atmosphere of earlier short-wave work.
We may be wrong-apologies to the composer of about
the same sort of words for a popular air of the day -but
we think many radio set designers are not so wonderfulfrom a merchandising standpoint. This year of all years.
trying to make the public part with its money, should be
the very year to introduce some thrills. Imagine a broadcast receiver incorporating a short-wave range as well as
the usual range! It would go over big. The superheterodyne circuit particularly would lend itself to this arrangement. They are doing this very thing in Canada, with the
superheterodyne. What an opportunity to clean up!

Price -Slashing
Antidote

WELL -KNOWN merchandising organization recently found itself in an embarrassing predicament with its radio line. It does not manufacture its
radio sets; rather, the sets are made up by another company, but put up in a distinctive cabinet with the first
company's trade mark. At any rate, the manufacturing
company dumped its own line, leaving the merchandising
organization holding the bag in a similar line. Of course
the usual move would have been to dump the works. That's
the easiest way out-but not the best in the long run.
What to do?
The company in question has a reputation to defend.
To dump its radio sets would work a grave injustice against
its other products. And so this company did one of the
cleverest things seen in many a day in the radio industry.
It took the sets which were not selling as they should at
list price, turned them over to a manufacturer of phonograph turntables and motors, and had a phonograph feature incorporated in those sets. Then the sets were offered
at the same list price as before-and they sold. Result.
with an investment of perhaps $25.00, the merchandising
organization saved money in the long run, and certainly
saved its face.

Radio Engineering, July, 1930

Page 25

The popular 566
vapor Rectifier

at a new NET PRICE
Its popularity which is due to its special cathode construction enables
us to lower the price to meet the demand of the average amateur.
TYPE 566
VAPOR RECTIFIER
NOW $9.00

..

THE NEW NET PRICES
ON DE FOREST TRANSMITTING TUBES

Ahalf -wave

mercury

vapor rectifier
'

of special hot

cathode

con-

struction, omitting a wave form
easy to filter.
Raises flash over

breakdown
point to 7500
volts inverse

peak. A low and
practically constant voltage
drop. The special oxide coated
filament insures
ample emission,
and the low temperature of this filament
makes for long life. Now $9.00.

510- 15 Watt Oscillator
503A- 50 Watt Oscillator and R.F
Power Amplifier
511- 50 Watt Oscillator, R.F. Amplifier, Modulator or R.F. Power

$9.00
30.00

Amplifier
30.00
545- 50 Watt A.F. Amplifier and
Modulator
33.75
552- 75 Watt Oscillator and R.F
Amplifier
24.25
504A- 250 Watt Oscillator, Modulator or R.F. Power Amplifier
105.00
500- 500 Watt Special Oscillator
97.00
520B- 5000 Watt Oscillator, water
cooled
187.50
565- 71/2 Watt Screen Grid R.F
Amplifier
16.50
560- 75 Watt Screen Grid R.F.
Amplifier
37.50
561- 500 Watt Screen Grid R.F
Amplifier
292.50
566- A "half wave" hot cathode,
mercury vapor rectifier
9.00
572- A "half wave" hot cathode,
mercury vapor rectifier
22.50

both receiving and transmitting types, are designed
by engineers whose skill and experience is a valid guarantee of precision and

DE FOREST Radio Tubes, in

rugged construction.

DE FOREST RADIO COMPANY,
Boston
St. Louis

New York

Kansas City

Philadelphia
Denver

Atlanta

Los Angeles

PASSAIC, NEW JERSEY

Pittsburgh
Seattle

Detroit

Chicago

Export Department: 304 E. 45th Street, New York City,

c(la
RADIO TUBES

Dallas

Minneapolis

Cleveland

N. Y., U. S. A.

RECEIVING

TRANSMITTING

TU BES
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",ndh,,g division of enameled- resistor section, General Flectrir
Company,
Schenectady. N. V.

AN INVITATION

o every user of small

9s istors

CONSIDER first the advantages afforded by the
complete line of high -quality enameled resistors manufactured by General Electric:

Positive connections between conductors and leads;
low temperature coefficient; moisture -proof, flameproof, and acid -resistant; conductors embedded in
enamel so strong that the resistors are not damaged
by normal handling; backed by the unsurpassed
manufacturing facilities of a modern factory.

Then accept this invitation:
Write the nearest G -E office, outlining your resistor
problems. G -E industrial control specialists will
study your needs, and submit a sample G -E
enameled- resistor unit for your inspection.
JOIN US IN THE GENERAL ELECTRIC PROGRAM, BROADCAST EVERY

a ropy of Bulletin
GEA -1238, describing the complete line of G -E enameled
Ask for

SATURDAY EVENING ON

A

NATION -WIDE N.B.C. NETWORK

resistori
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Production, Administration, Engineering, Servicing
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The RMA Show
Manufacturers, Jobbers, Dealers, Engineers and Service
Managers En Masse Attended the Convention
Show managers have no
complaint Nvith the number of
radio men who attended the
great Show at Atlantic City.
.lune :S to 6. It was reported that more
than thirty thousand men identified
with the industry
were present.
One hundred and
eighty manufacincluding
turers.
TLIE

forty -six

should disclose to jobbers and dealers what is under way so that the
distributors may know what to expect and talk about back home. If
all were orderly- the September

firms

making radio receivers, had exhibits at the convention hall or in
hotel space. It is
true that a few of
the leading manufacturers displayed
no new models, or
only the chassis of
sets to be sold during the coming season. but many others kept the faith
and placed their
cards on the table.
Atwater
The
Kent Manufacturing I'ionpally displayed no new relels but
ceiver
announced a new
and improved 'line
for August 1. The
Electric
General
Company had a
in
view
good set
but it was housed
clapboard
in
a
cabinet.
manufacSome
turers seemed to
have the notion
that displaying in
the next
June
Fall's models gives
competitors opportunity to make or
remake plans for
production. Yet, if

manufacturing

,e

D.G Erskine
vice-PRCSIDer,

Shores should be for the purpose of
enabling jobbers and dealers to show
what is ready for sale to the public.
A review of the Show cannot help
but bring to light n number of generally outstanding
trends.
Foremost
is the preponderance of electrodynamic speakers and
screen -grid tubes.
In circuits,
th e
screen -grid
tuned
radio -frequency
principle
appears to be the
most popular, a
good many sets using five tuned radio-frequency circuits. In the audio end, push -pull
amplification
is
still popular, with
two type 45 tubes.
L. Walsh
i.1. V,Ct- Rt51DCNT

Arthur

1.1.

Morris Metcalf
PRESIDENT

M.F Flanagan

Bond Geddes

CREcuT,VC VICI- PRtSIíltNT

E1(CCuTIVC SECRETARY

(¡E. N. Rauland
IUD

TREASURER

is

to

the June Show

Although

some

amnufaeturers advance the idea that

L Ray
Joseph
VICCPREIIDIN

proceed in an
orderly way during
the summer months

Volume and Tone
Controls

Officers 1930 -1931, Radio Manufacturers' Association
film

27

the terms "volume
control" and "tone
control" are catch
phrases. there was
evidence at Atlantic City that some
of the hest of the
new receivers will
have these features
added for 1930-31.
And, there were
several ingenious
and
meritorious
"controls" on exhibition.
After making the
rounds at Atlantic
City many of the
visitors left with
the conviction that
at the September

shows

Atwater

Kent, General Electric. Westinghouse.
RCA- Victor. Majestic and others will
have surprises to
spring.
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Technical Meetings
That the engineers were present in
force was apparent from the fact that
the members of the Institute of Radio
Engineers staged several important
sessions. At the first session the
scheduled speaker failed to appear
but Dr. Lee deForest, president of
the Institute was equal to the occasion, promptly organizing an impromptu discussion of the engineering
of loudspeakers, which was participated in by Dr. Irving Wolf, A. Ringel,
R. H. Marriott, R. H. Langley, Donald
McNicol, and others. About two hundred engineers attended these technical sessions.

The Show Management
Great credit is due to the following
for the able and energetic manner
in Which they attended to the vast
amount of convention detail: H. B.
Richmond, Jess B. Hawley, B. G.
Erskine, Morris Metcalf, C. C. Colby,
R. H. Manson, E. W. Holland, M. F.
Flanagan, Bond Geddes, G. C. Irwin
and George Lewis.

Notables Present
Among the notables of the industry
who were present at the convention
might be mentioned : Atwater Kent,
Dr. Lee deForest, Dr. J. H. Dellinger,
L. E. Whittemore, Dr. F. A. Kolster,
Fred Williams, Dr. P. G. Weiner, H.
C. Gawler, Harry G. Sparks, L. S.
Brach, Armstrong Perry, Gen. C. MeK.
Saltzman, A. Crosley, and no end of

others.

The Canadians
Canada was well represented by
manufacturers, engineers and dealers.
Among those noted were: A. M.
Patience, C. C. Meredith, R. A. Hack busch, Dugald Hepburn, J. D. Ford.
and Weston Wrigley, all from Toronto.
There were many others from Montreal, Winnipeg and other centers.

Novelties
The shore line was patrolled by a
large sloop, on the sail of which was
painted in large letters the announcement that the Majestic crowd were
on hand. Overhead, at night, the sky
was patrolled by an airplane displaying in red lights the news that Bosch
Everything
Radio was watching.
stopped at 7 p. m., while groups extending a mite along the boardwalk
listened to the daily recital of the
tribulations of the Fresh Air Taxicab
Company, "Incorpolated." Artistically
arranged loudspeakers were mounted
at intervals of a hundred feet along
the walk.

Exhibits
It would fill a book to report the
entire list of exhibits, but in our
rounds we took particular notice of
the following entries. The Acme Electric and Manufacturing Company,
Cleveland, Ohio, had in operation a

multiple coil winder that had no
trouble holding a crowd of watchers.
The Amperite Corporation, New York,
exhibited a bulb, self adjusting line
voltage control. The Crowe Name
Plate and Mfg. Co., Chicago, had an
extensive display of the latest forms
of name plates and dials, which attracted much attention. The Gilby
Wire Company, Newark, N. J., displayed a new resistance wire which
has a uniform resistance of one thousand ohms per inch. The Oren H.
Smith Company, Chicago, displayed
a line of Ellis microphone accessories
of up-to -date design. The Cardonic
Manufacturing Company, Holland,
Mich., were kept busy demonstrating
their line of condenser speakers. The
Duovac Radio Tube Corporation,
Brooklyn, N. Y., exhibited a full line
of detector and amplifier tubes. The
All American-Mohawk Corpn., North
Tonawanda, N. Y., displayed its line
of Lyric receivers.
The Arcturus
Radio Tube Company, Newark, N. J.,
had a booth stocked with specimens of the Company's tubes. The
Cable Radio Tube Corporation, Brooklyn, N. Y., made a fine showing
of SPEED tubes.
The Clarostat
Manufacturing Company, Brooklyn,
N. Y., exhibited a line of resistors.
Cornish Wire Co., New York, had a
diversified line of radio wire products.
The Dongan Electric Mfg. Co., Detroit,
Mich., had shelves stacked with
chokes, transformers and condensers.
Other displays which called forth
much favorable comment were those
of : The Electrad Company, Inc., New
York ; General Radio Company, Cambridge, Mass; The Hygrade Lamp
Co., Salem, Mass. ; The Insuline Corpn.,
of America, New York ; International
Resistance Company, Philadelphia,
Penn.; Jensen Radio Mfg., Co., Chicago ; The Polymet Mfg. Corp., New
York ; Racon Electric Co., New York ;
The Rola Company, Cleveland, Ohio;
Stevens Mfg. Corpn., Newark, N. J.;
Supreme Instruments Corpn., Greenwood, Miss. ; The Triad Mfg. Co.,
Pawtucket, R. I.; Valley Appliances,
Inc., Rochester, N. Y., and Wright
DeCoster Co., Inc., Minneapolis, Minn.
A. Atwater Kent Talks of Prospects
A. Atwater Kent, who was at the
convention, said:
"I have no doubt about the future of
radio. My belief in its future, which
impelled me to expand my production
facilities, is stronger than ever.
"The outstanding feature in 1928 was
the all -electric receiver. Nineteen
twenty -nine saw the introduction and
adoption of the screen -grid principle.
This year will bring many refinements
and improvements. The number of radio users is increasing. Owners of old
equipment are replacing it with new

instruments.

"There are now better facilities for
broadcasting and better facilities for
hearing worthwhile programs on the
air. There is a greatly increased number of purposes for which radio is employed. Broadcast programs are improving. The millions of persons constituting the great radio audience may
now hear the best in music almost any
hour. Public events, lectures, news of
the day have become an important part
of our daily use of radio. There are
better programs of a wider range on
the air now than ever before.
"The variety and high quality of
these broadcasts have resulted in
speeding the day when there will be a
radio in every home, through which different members of the family may hear
programs in which they are especially
interested.
"The horizon of radio activity has
broadened so rapidly that we have been
kept busy adjusting our perspective of
its ever-widening possibilities.
"While my direct interest has been
in manufacturing and musical broadcasting, I have felt for some time that
the use of radio in other fields, education for example, has marvelous practical potentials. I feel that we should
not permit the attractiveness and pleasure of entertainment broadcasting to
absorb us to the point of exclusion or
neglect of education, information and
cultural development through the use
of radio.
"Broadcasting stations are finding a
growing interest in educational and
business programs. The universities
and other institutions of learning are
broadcasting instruction to supplement
the work of the class room. The National Departments of Agriculture and
Commerce are presenting information
in an interesting way which means dollars and cents to farmers and business
men. This practical use of radio has,
I think, grown in the same ratio as its
cultural use.
"The public is cognizant of the amazing development in the past, just as it
is aware of radio's potential expansion.
It realizes that the great growth of
radio has been made possible by the
willingness of manufacturers, broadcasters and others to spend millions for
development and promotion. Likewise,
it indicates its appreciation of the past
and its faith in the future by the purchase of radios in steadily increasing
volume. It is up to those of us in the
radio field to justify this appreciation
and to take upon our shoulders the burdens that come with the added expansion."

New R M A Directors
To fill vacancies on the R M A directorate, the following were elected:
J. Clark Colt, president of the U. S.

Radio and Television Corporation, and
Robert J. Emmert, president of the
General Motors Radio Corporation.
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Morris Metcalf, president-elect, Radio Manu factu rers'A ssociation
Reviews State of the

Industry
I[1:
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tehat has every indication of be-

ing one of the most outstanding
years of its history because a

definite step toward stabilization has
been made. In fact it would appear
that :t state of stabilization had been
reached. That such n step has been
taken is attested by the fact that the
manufacturers of radio receivers and
accessories are materially raising the
standard of quality of their products.
They are including in their apparatus
features to create individuality. In
view- of this it is apparent that the
average price of radio equipment for
the ensuing year will be slightly
higher than during past seasons.
The past year has seen the elimination of a few radio manufacturing
establishments. It is generally considered that those who remain, having
weathered the storm of depression, are
sufficiently stable so that products
made by them today will be substantial
merchandise two, three, or five years
from now.
High quality and low price do not
go hand in hand. The moderate prices
of the last two seasons were consistent
with the type of ttmrch;na1¡se provided
and served as a means to supply radio
to a mach greater audienee than would
otherwise have been able to afford
products of higher quality which were
naturally higher priced.

Enter, the Mechanical Engineer
It is possible to obtain what appears
to be good radio reproduction with a
set that is comparatively low in price,
but at the same time the manufacturers
realize that whereas that product will
probably give fair satisfaction. there
can be no guarantee that the results
will be lasting. Radio has been built
by radio engineers in the past, with
little regard for the mechanical engineering side of the picture. Today there
is a decided trend toward the inclusion
of the mechanical engineer as a part of
the radio manufacturer's staff. With
the increased use of the engineer versed
in the study of mechanics together
with his colleague, the radio engineer.
there is no question but that the set

of the faun c ill be far superior to the
receiver'- Iliad urge produced under the
old -> -i cm.
Individuality in apparatus means
that the producers of radio equipment
Ns

have reached the conclusion that they
have a certain clientele. Through contact With their distributing agencies
and their dealers they have sensed the
desires of their customers and have
proeeeded to Include in their equipment
such things as are suggested to them
through these mediums. None of the
features are radical. but at the same
time they will be indicative of the
resourcefulness of the individual manufacturers in providing what they believe their customers will want.

No Price Reduction for Good
Receivers
It is self- evident that if the quality
of a product is increased. there will be

a corresponding increase in the cost
of the article. In view of the conservative policies that the manufachrrers are adopting this year as compared to a year ago the price will be
further warranted by the lower productions and consequent distribution of
overhead charges and must he distributed over a smaller lot of receivers.
At the sane time it is not thought
that the average price of radio merchandise for the coming fall will
greatly exceed that of last year. but
will be only consistent with the new
policies that have been adopted.
Remote control will not comprise
one of the features that lends individuality. Even the more advanced
types of remote control units are not
particularly suitable and it seems to be
the opinion of the manufacturers that
the device Is more of a novelty than
a radio development. At the same
time there Is no doubt that a few
models of receivers will be provided
with remote control units for those
who are desirous of obtaining them.
But the fact will remain that it will
not be stressed for sales promotion purposes. There will be a tendency towards the inclusion of automatic volume control on the higher priced sets.
This device renders such a service to

MORRIS METCALF
President RMA

users that it trill be demanded by the
discrintinat i u_ a, its merits become
known.

The Pentode Tube
So

far as the use of the pentode

tulle is concerned. the engineers of the
various manufacturrs are not in accord with any presentation of pentode
tube sets this season. The experiences
of a year ago when the shield grid
tube was introduced have not been
forgotten and it is the opinion of the
engineering group that the study of
the shield grid tube should progress
further before any attempt is made to
utilize n tube having an additional
electrode. The executives of the manu.
facturing group are in agreement with

their engineers and have definitely
committed themselves to following the
dictates of the specialists.

Automobile Radio
Automobile radio is one of the novel
features this year. While it is not
exactly new for the reason that several individuals have worked with It
for a number of years, it is only
within the last year that steps have
been taken to make its use general.
Since that time several manufacturers
and laboratories have entered the field
in earnest and the adaptation of the
radio to the automobile is rapidly becoming popularized. The best sales
argument so far as automobile radio
is concerned is demonstration. Adverse
propaganda during the last few months
lais installed into the minds of many
persons the fear that a radio in the car
will cause carelessness in driving and
be distracting to the driver. It is only
necessary for the prospect to take one
ride in a ,at so equipped and he at
once sees the fallacy of this opinion.
The principal difficulty in the handling of atnumobil : radio is the finding
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The Audion
At Work
By Dr. Lee De Forest
Ithe beginning the vacuum tube
was used as a radio-frequency amplifier, then as a voice amplifier for
loudspeakers. From this development of the amplifier tube it was logical that it should next be applied to
solve the problems of the talking pictures. For indeed, the talking picture
is the outgrowth, the child of radio.
Other devices developed for radio
were taken over bodily into the talking
picture studio. The microphone is
identical with that employed as n
pickup in the talkie studio. You do not
see the microphone in the picture as
thrown on the screen, but it was there
when the picture was made, just outside
the line of vision of
the camera.
In addition to
the broadcast microphone, the talking picture engineer has borrowed
the large. powerful
amplifier; taken it
over almost with ont change. This
:nuliom amplifier is
much like those
used in good receivers. but more
elaborate,
larger
and more powerful.
Its purpose is to Increase the weak
telephone currents
from the microphone until they
can operate the
sound- recording apparatus, which in
the case of disc
transcription, such
as Vitaphone, is a
Lee De Forest,
needle
which cuts the
wax disc. If photographically recorded on flint, the apparatus consists of a special type
lamp, whose light fluctuates in accordance with the amplified telephone
currents. And in the theatre, the
amplifiers and loudspeakers derive
directly from radio.
Thus, it is apparent that the auction
amplifier, similar to that used in radio,
is necessary in recording and projecting talking pictures.

sapphire

Television
In the future we will receive television pictures over the electric light
or telephone wires, though for the
next few years television will be by
radio. This marvelous new develop-

The Inventor of the Audion Broadcasts a Stoma
About the Tube's Development and Uses

ment, which has at last been realized.
is made possible by means of the vacuum tube. Even now, if one resides
within 50 miles of a good television
station like the Jenkins transmitter
in Jersey City, or those in Pittsburgh
or Chicago, he can receive nightly
very good pictures by radio. The

Jenkins station actually transmits cloth
the picture and the voice of the speaker. Usually these are transmitted
from talking picture films which are
reeled off at the transmitter and received by radio in a small shadow -box.
Rapid progress is being made by
countless radio engineers at work on
television problems.

For example, the elevator companies
are using this oscillating radio tube
for automatically leveling the elevator
car at floors. In combination with the
electric eye or photoelectric cell the
radio tube amplifier serves as a smoke
indicator in plant stacks, also for
lighting in schools ur factories when
daylight fades. or a cloud hides the
sun, and to turn them off again when
daylight brightens outside.
The tube amplifier is used with extremely sensitive microphones to listen
to stresses and strains in materials
and manufactured products: also by
surgeons and physicians for diagnosis
of heart murmurs by e parison with
existing standard
phonograph records.
Also it is used for
the sturgeon's cold
cauterizing knife.
The rain" tube Is
used in railway
signals. titi trntüe
control. relied,. routrol of torpedo
airplanes.
boats.
compasses
radio
and beacons. landing systems for airplanes in fog nail
blind flying. aril to
determine altitude.
It is also used hl
ship navigation for
location of channels and fog signaling.
In medicine the
high- freiIuemcy tube

oscillator controls
temperature,
and artificially produces fever to elimleft, discussing the construction of a 50 -watt tube, with
inate disease germs.
Allen B. DuMont
In physics the tube
is used as a voltmeter of great sensitivity. tand to
Today television is about where
measure electrical currents to a milradio was in 1922. But its progress
will be rapid from now on, just as lionth or a billionth of an ampere;
in astronomy to measure the light and
was that of the radio industry after
that date. However, television pre- lient of stars and distances to a hunsents many peculiar problems, ex- dred millionth of an inch. Also in
ceedingly intricate and difficult of chemist ry. mining, meta Ilurg}- and
solution. Although radiovision is a alarm systems is the vacuum tube usereality today and will be in thousands ful. Indeed, there is little that the
of homes by next Christmas-yet the average man sees, hears or buys that
television of our dreams is a long way is not controlled, regulated or affected
in some important respect by a vacuum
off, and when this comes into our
homes it will be by way of wires and tube.
Forward- looking engineers see in the
not by radio.
tube in its various forms a device
of
the
Tube
Other Uses
that in time is likely to revolutionize
Many other industrial uses of the the industries to the advantage of
wage earners.
vacuum tube may be briefly mentioned.
body
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Properties of Modulated
Signals and Modulation
Devices

An Engineering Presentation
of the Fundamental Methods
of Modulation by Means of
Vacuum Tubes.

By Ralph P. Glover
s ix,iated out in the previous
article (May issue), the degree
of modulation has a pronounced
bearing on broadcast coverage
and on the useful output of detectors
and other modulation devices. For
these reasons, the determination of the
modulation coefficient or percentage
modulation" is a measurement of great
importance. Overall measurements of
radio receiver performance lose much
of their significance if the modulation
coefficient cannot be accurately determined or readily reproduced from time
to time.
Fig. 7 shows the r.m.s. field intensity, in microvolts per meter, necessary
to give a power output of 50 mw. from
a certain broadcast receiver at various
modulation coefficients. This corresponds to the usual measurement of
receiver sensitivity at a single frequency for a number of values of m.
It will be seen that at 30 per cent
modulation, an input field of 7.2 microvolts per meter resulted in standard
output. while at 20 per cent modulation, 14 microvolts per meter were required. The importance of an accurate method of measuring the modulation coefficient, especially in receiver
development work, will be readily
apparent.
Fig. 8 represents the variation of
power output of the receiver with the
modulation coefficient for a constant
r.m.s. input field intensity of 7.2 microvolts per meter. This curve indicates
the effectiveness of highly modulated
signals in producing increased power
output of the receiver.
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excellent article on
modulation should be studied
as a continuation of the article
under the same title and by the
same author, in the May issue

THIS

of RADIO ENGINEERING.
These two technical articles
constitute an outstanding contribution to the standard literature of radio engineering.
Instead of dealing, as most
other writers on this subject do.
with the peak amplitude of the
unmodulated carrier. Mr. Glover
keeps to the fore the factor of
the mean amplitude of the

-Editor.

wave.
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Methods of Measuring
Modulation

measurements. Neither of these methods is suitable for determining the
degree of modulation of signals from
a distant transmitter. Methods of the
second class provide no clue as to the
amount of distortion present and there
is no assurance that the result is the
effective value of the modulation coefficient. Those methods falling in the
third class correctly indicate the
amount of modulation regardless of
distortion require no control of the
wave source and are most suitable for
general purpose use. We should bear
in mind. however, that all of the above
methods are quite useful and give correct results within their own inherently
limited field of application. These
limitations will be considered in conjunction with the operation of the
various devices which fall under these
classifications.

There are three general classes of
methods of measuring the modulation
coefficient. The first infers the effect
of a given modulating e.m.f, on a high frequency circuit of known characteristics. The second class methods use
the measured increase in peak voltage
of the modulated wave over the amplitude of the unmodulated carrier.
Those methods belonging to the third
class take into account the total amplitude variation of the wave. While
these classifications are arbitrary, it is
believed that all present -day methods
of measuring modulation fall definitely
under one of the three headings.
It is obvious that the methods of the
first two classes can only be used where
the generating apparatus is under the
control of the person making the
"It should be remembered that Percen-

In the previous installment it was
pointed out that, with a correctly operating plate-modulated oscillator, the
amplitude of tank current or high frequency output voltage is proportional to the instantaneous plate voltage. The mean amplitude of the modulated wave will then be proportional
to the steady battery potential. Constant amplitude, single frequency
modulation is assumed throughout this
discussion. If the modulating e.m.f.
introduced into the plate circuit is a
sine wave, the amplitude of the high frequency wave will vary above and
below the mean value equally by an
amount which is proportional to the
peak value of the modulating e.m.f.
Under these conditions, the modulation

tage Modulation

= 100m.

;

"Inferred" Methods

coefficient is theoretically given by the

expression

m-

V2 E,

E,
where E, is the r.m.s. value of the
modulating e.m.f. and E, is the steady
battery potential.
This method is quite useful in conjunction with small laboratory oscillators. It has been used quite successfully in the type 403 General Radio
Standard Signal Generator. a schematic wiring diagram of which Is
shown in Fig. 9. The coupling transformer in the oscillator plate circuit
has three windings. The primary and
secondary windings transfer the modulating voltage to the plate circuit, while
the tertiary winding merely acts as a
potential transformer, giving a step down ratio to a low range meter
which indicates the modulating voltage.
Such devices will give quite accurate
results if the following conditions are
fulfilled :
(1) The modulating voltage must be
of sine-wave form.
(2) The modulating voltage must
not swing the total plate voltage off the
linear portion of the plate voltage-tank
current characteristic.
(3) Plate batteries must be maintained at the proper voltage or due
account taken of voltage drops after
the batteries have been in use for some
time.
It might be mentioned that this
method always indicates a slightly
greater degree of modulation than is
actually present in the high -frequency
wave. This is due to the fact that the
tank circuit tends to smoothe out amplitude variations unless its decrement
is fairly great. In the language of the
m
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Fig. 7. Radio field intensity Input
vs. modulation coefficient for constant output of the receiver.
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Fig. 8. Power output of a receiver
vs. modulation coefficient for constant field intensity input.

waveband theory the amplitudes of the
side -bands are reduced relative to the
carrier due to t he selectivity of the
tuned circuit. This effect is usually of
small importance, especially with low
modulation frequencies.

Methods Employing the Carrier

Peak

Perhaps the most representative
method of this group is one in which
the modulation coefficient is calculated
from measured peak values of the wave
before and after modulation." A peak
voltmeter such as indicated in Figs. 10
and 11, is commonly used. The peak
voltmeter is too familiar a laboratory
tool to require further discussion.' If
the modulation is sinusoidal and the
peak value of the unmodulated carrier
Is also the mean amplitude of the
modulated wave, we may calculate
the modulation coefficient from the
equation

-E

m=
Ea

where Ems, and E, are the peak values
of the modulated wave and the un
modulated carrier, respectively.
The method suffers from several important limitations which, in extreme
cases, may lead to large errors. Unless the modulator is properly designed
and adjusted, the carrier amplitude
may have different values for the unmodulated and modulated cases. This
may be avoided, usually, by using
proper plate modulation. Another common difficulty which frequently invalidates the results of measurements by
this method, is to be found in the fact
that if the modulator is operating with
considerable distortion, the wave am1b Usc of the Electron Peak Voltmeter for
the Measurement of Modulation, Jolliffe,
Proc. I. R. E., April 1929; p. 660.
"The Thermionic Vacuum Tube, Von der
Rijl. p. 36T.

plitude variations may not be equal for
both halves of the modulation cycle.
The result will then be decidedly larger
or smaller than the true modulation
coefficient.

The conditions, then, for which this
method will give a correct indication
of the modulation coefficient are:
(1) The mean amplitude of the
modulated wave must be the same as
the peak value of the unmodulated
carrier.
(2) The modulation voltage must be
of a form which is symmetrical during
both half -cycles and the modulator
must operate so that the increase in
amplitude on one half of the low -frequency cycle is equal to the decrease
in amplitude on the other.

Methods Which Account for Total
Amplitude Variation
To facilitate the measurement of the
degree of modulation where the signal
is not under the control of the operator,
Van lier Pol and Posthumus have devised a method which makes use of the
maximum and minimum amplitudes of
the wave." The method may be applied to the measurement of modulation on the signals of a distant transmitter and has the advantage that distortion of the wave envelope has little
effect on the accuracy of the results.
Fig. 12 shows the connections and
apparatus required. It is interesting
to note that triodes with plate and
grid tied together are used in the measuring circuit and that no plate batteries
are needed. Separate filament current
supplies are necessary, however. The
action of the circuit may be explained
briefly, as follows. The first diode
functions as a straight rectifier and demodulator for any modulated high frequency e.m.f. connected across the
input terminals. The filament will
therefore assume positive potentials
with respect to the terminal T: which
are proportional to the instantaneous
amplitudes of the input e.m.f. If the
switch S is thrown to the right, a pulsating positive potential drue to the rectified signal will be applied to the plate
of the second tube, which merely acts
as a balance-indicating device. If the
potentiometer arm is adjusted so that

Transmitter Modulation
Measured at the Receiving Station. Van der
Poi and Posthumus, Ex. Wireless and W.E.,
r, Telephone

March 1927.
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no potential is available to the circuit,
plate current will flow in the second
tube. If, on the other hand, the voltage

from the potentiometer is increased
just to the point where the plate current drops to zero, then the steady
voltage indicated by the voltmeter will
be very closely equal to the maximum
or peak value of the wave. The reversing switch is then thrown to the other
position, connecting the filament of the
balance -indicating tube to the filament
of the rectifier. Current will How in
the balance circuit if the filament is
less positive than the plate for any portion of the low- frequency cycle. If the
battery potential is reduced until the
current just vanishes, the minimum
amplitude will be indicated by the
reading of the voltmeter for this condition. The modulation coefficient is
then computed from

m-

Ema : -Emaa

Em.: + EN N
The value of m may be obtained to
within about 2 per cent according to
the authors, if the following conditions

are obtained:
(1) The modulation must be con(This precaution applies especially to measurements on distant transmitters.)
(2) The high -frequency input should
be of the order of 20 volts.
(3) Small contact potential differences in the tubes should be compensated for by the addition of small
steady voltages (of the order of 1 volt)
in the plate circuits.

stant during the readings.

The Cathode Ray Oscillograph
The use of the cathode ray or Braun
tube for obtaining the maximum and
minimum amplitudes from the dimensions of standing fluorescent figures,
has been described recently by Rodwin
and Smith and by Von Ardenne". For
such details as the arrangement of apparatus and the technique involved, the
reader should consult the bibliography.
In general, the procedure consists in
applying the modulated e.m.f. under
examination to one pair of deflector
"'Radio-Frequency Oscillator for Receiver
Investigations, Rodwin and Smith, Proc.
I.R.E., Feb. 1928 ; p. 161.
',Measuring Percentage Modulation, Von
Ardenne, Radio R'roadcast, April 1930 ; p.
334.
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desirable where much routine testing is
to be done, due to the direct-reading
feature.

in

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

Root -Mean -Square Value of a
Modulated Wave
Our discussion of the properties of

a modulated wave has heretofore dealt

Fig. 10. Schematic diagram of
simple peak voltmeter.

a

plates and modulation voltage (obtained either from the low- frequency
e.m.f. itself or by demodulation of the
wave) to the other pair. A stationary
figure, generally trapezoidal, will then
glow on the target. A typical form is
shown in Fig. 13. The long and short
parallel sides are respectively proportional to the maximum and minimum amplitudes. No calibration of the
Braun tube is required; the scaled
lengths of the sides may be substituted
directly in the preceding expression for
the modulation coefficient. The difficulties involved in obtaining good patterns, together with the general unsatisfactoriness of the scaling operation, probably makes the method suitable only in very special circumstances.

with the maximum, minimum and peak
amplitudes, since these values are involved in modulation measurements
and are sufficient to define a wave of
given radio and modulation frequencies. However, the engineer usually
prefers to work with root-mean -square
(r.m.s.) voltages and currents and it is
therefore desirable to obtain an expression for the r.m.s. value of the
wave in some useful form.
Van der Bijl" gives the following expression for the r.m.s. voltage in terms
of the modulation coefficient and the
carrier peak voltage before modulation

Eats =1I2Y (1 + 2y)
where A and B are the carrier peak
before modulation and the modulation

Action
very convenient and rapidly operated apparatus, which has the additional feature of being practically
direct reading, has been developed by
K. W. Jarvis.' A schematic diagram is
given in Fig. 14. The first tube acts
as a demodulator, while the second
tube functions as an audio- frequency
voltmeter. A switching arrangement
permits the first tube to act as a radio frequency voltmeter so that the high frequency input may be adjusted to a
given predetermined value. The resulting audio voltage developed in the
demodulator plate circuit is indicated
on the audio voltmeter plate microantmeter. Calibration is made of percentage modulation against the reading of
this meter.
A comprehensive discussion of this
device is beyond the scope of this
article. For a detailed development of
the vacuum -tube theory which applies
and for circuit constants, the reader
should consult the reference mentioned.
The accuracy is conservatively stated
by the author to be within 5 per cent.
A recent check of the apparatus in
conjunction with a properly operating
plate -modulated oscillator, however, indicated that under conditions of fair
waveform, the results are well within
1 per cent. The device is particularly
A

.Radio Receiver Testing Equipment. K.
I. R. E., April 1929;

W. Jarvis, Proc.
P. 664.

Fig. 11.

A

simple type of peak

voltmeter suitable for modulation
measurements.

coefficient, respectively. Van der Bijl's
formula tacitly assumes ideal modulation, so we may rewrite the expression as
Enva

=

F:,

=

(1+

nr
)

where E. is the mean amplitude of
the wave.
In the usual run of experimental
work, the mean amplitude is of little
significance. We are more than likely
to think in terms of peak and r.m.s.
values, a habit acquired from daily
work with ordinary sine waves. As
will be proven in the appendix, the
ratio of r.tn.s. to peak voltage for a
generalized
sinusoidally- modnlatedi
wave is
m7

k

ERVIS

-

0.64
0.6
0.56
0.53
0.5
0.48
0.46
0.45
0.44
0.43

This relationship is extremely important and very convenient, especially
in vacuum -tube work. In computations
on radio -frequency amplification, it is
usual to work with r.m.s. values, yet
the peak amplitude determines the
grid -current point. It is not unusual to
find detector characteristic curves giving audio output voltage against either
peak or r.m.s. radio- frequency input for
some stated degree of modulation. The
constant given above is useful for
bringing the data together in comparable form.
Use of

A Method Based on Detector

k

0.707

the Peak Factor in Modulation Measurements

An examination of the equation for k
shows that it is a function of the
modulation coefficient only. This at
once suggests that the degree of modulation can be determined by obtaining
the ratio of r.m.s. and peak voltages.
The value of m corresponding to the
measured peak factor will be correct
provided the modulation is sinusoidal.
As can be seen from the table, the
Peak factor decreases rather slowly
for values of m above about 0.5, necessitating a high degree of accuracy In
obtaining k. This scheme, in spite of
this disadvantage, is quite useful as a
check, particularly when the other
method of modulation measurement is
based on peak voltage. The peak voltmeter may be arranged to measure the
r.m.s. voltage by adjusting the grid
bias to some suitable value for which
calibration has been obtained. Care
should be exercised to obtain operation
over a quadratic characteristic so that
the true r.m.s. voltage will be indicated.
T.

Redder
Tube

+1

0.707

Eusx
which reduces to the familiar sinewave constant, 0.707 if m is zero. The
ratio k will be referred to as the peak
factor" of the wave. A table of values
of k follows.
n The Thermionic Vacuum Tube, Van der
tatjl; p. 328.
This should not be confused with the
form factor, which is ordinarily understood
to be the ratio of r.m.s. to average or mean
amplitude.

Fig. 12. Apparatus for measuring
the peak and minimum amplitudes
of a modulated wave.
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Factor Applied to

Vacuum -Tube Voltmeter
Design

at

In vacuum -tube voltmeter design it is
customary to start out with the assumption of the maximum r.m.s. voltage to be measured. The condition is
then imposed that the grid shall remain negative for all instantaneous
values of voltage corresponding to this
full-scale value. Thus, in the case of a
sine wave, the least permissible grid
bias is 1.414 times the full -range r.m.s.
voltage. However, an examination of
the table indicates that for a completely-modulated wave, (m = 1.0) the bias
should be not less than 2.31 times the
desired full -scale reading. Some additional bias is usually provided to allow
for slight distortion. Some attention
to this requirement in the design of
general -purpose vacuum -tube voltmeters will often extend the usefulness of
the instrument and prevent needless
alterations and recalibrations.

APPENDIX
Derivation of the Peak Factor of a
Modulated Wave
Van der Bijl's expression for the
r.m.s. value of a modulated wave is
given without proof. Since this derivation is necessary in establishing the
peak factor, it will be given in detail.
Let a generalized, sinusoidally-modulted wave be expressed by
e =E °(1 +m sin at) sin mt
(1)
The root- mean -square or effective value
of a wave of any form whatsoever is
the square root of the mean of the instantaneous squared values throughout a complete period. Hence, in the
case of a modulated wave. operations
must extend over a complete period of
the modulation frequency. The r.m.s.
voltage then becomes

cos 2

cos 2 wt) dt

(5)

is very small compared with o>,
so that as a very close approximation
we may say

But

a

cos 2

at cos 2

cut

= cos 2 cut

Substituting in (5) and performing the
integration, we get

2r

4-

mt)

J (1- cos 2at- cos 2

dt

o

cot

+

-

(1

The second term of the integral is

2r

cut

dt

(7)

But

at sin' cut

(cut

+ at)]

=2

[cos (wt

- at)

cos

sin wt

The expression within the brackets is
very closely zero, and hence
2sr
a
(8)
2 m sin at sin' cut dt = O
o

The last term of (3) is
2r
sin 2 cut]°a

fer' wt dt =
cu

=na where n»

t_

a

2r e'dt

(9)
1

(2)

1

sin 2 n

atl1Zr
a= r

a
Collecting (6), (8) and (10)
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The peak factor has been defined as the
ratio of r.m.s. to maximum voltage, or
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Fig. 13. A typical standing figure
a modulated wave as portrayed
the cathode -ray oscillograph.
(m -.5 in this particular case)

or

Fig. 14. Schematic diagram of a
modulation meter which depends
on detector action for Its operation.
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By E. W. D'Arcy*
VII. Volume Controls
THE author has received numerous inquiries requesting more
information on volume controls and in response to this
widespread Interest has changed the
schedule somewhat and for this article will deal with the subject of volume controls.
It is obvious that the proper volume
control to use in any given instance
is dependent largely on the nature of
the generator and load with which it
is being used.
We shall therefore
divide this subject into separate discussions on several typical cases.

Inductive Generators
The most common case that comes
up for consideration under this heading is that of an electric phonograph
pickup.
The nature of its impedance is
purely inductive and therefore its impedance varies proportionately with
freqency. The impedance curve of
the common type of low impedance
pickup is shown in Fig. 37. It can be
quite readily seen that a volume control to operate between this pickup
and its load, if we consider it from the
standpoint of a power device, may be
one of many compromises.
If, on the other hand, consideration
of the nature of this pickup can be
altered to consider it as a source of
potential and not power, a pickup
volume control can be evolved that is
both distortionless and efficient.
Chief Engineer, D'Arcy

Laboratories.
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A potential divider of the correct
value fits the requirements exactly.
A primary requirement for satisfactory operation is that of a sufficiently
high resistance to insure that a minimum amount of current is drawn by
the potentiometer. The effect of a
potentiometer, of too low a resistance,
is clearly illustrated in Fig. 39.
Possibly a good rule to follow in
this respect is to design the potentiometer to have a resistance at least
three times the highest impedance of
the pickup at its determined upper
cut-off frequency.
The transformer's input impedance
should also be sufficiently high to insure a minimum of current drain. A
suggested input impedance would be
in proportion to the values given on
the graph.
By examination of the shunt resistance method of volume variation we
can easily determine why the apparent lack of clarity and definition of
several types of phonograph combinations manufactured.

Function of Frequency
As has been determined the effect
upon the ear of loudness is carried
largely by the lower frequencies,
while musical definition and speech
clarity are dependent upon the higher
It is fairly obvious
frequencies.
therefore that when the shunt has reduced the volume to any noticeable

extent the "highs" are lost.
A curve of a balanced network operating between an inductive generator
such as a reproducer and a potential
load as furnished by an input transformer is given in Fig. 40. This particular illustration is used to demonstrate the effect of a constant output
impedance device working into a potential load such as furnished by the
input transformer.
A variation takes place in this particular instance which does not occur
when the generator is a carbon
microphone or tube. As a matter of
fact when networks of this kind are
operated from a "resistive" generator
the distortion caused by the network
is not noticeable and for this reason
they are used extensively in telephone
practise.
Where reproducers are used in connection with other equipment such as

through mixer circuits, the
controls must be of such
nature as to furnish satisfactory volume variation for several different
types of generators, as carbon microphones, condenser microphones, telephone lines, and in some cases radio.
As a rule any one of these sources of
energy may be fed into the same position as the reproducer by means of
jacks or switches.
Volume control requirements in this
case are influenced largely by the
most important source of supply,
which in the case of broadcasting stations, motion picture recording and
public address systems are identical.
Where several circuits are fed into
the saine amplifier and combined. as
in mixer circuits, individual variation
of the volume from any separate line
should be possible without affecting
the output of any of the other circuits. Some type of balanced network is necessary in order to obtain
satisfactory results.
In motion -picture projection where
sound -on -film as well as magnetic
pickups are used, it is desired to have
feeding
volume
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all pickup circuits at as low an impedance as is practical. This to avoid
the shunt capacitance effect of leads
with resultant attenuation of the
highs. as well as the better design of
equipment possible at the lower impedances. A volume control must be
designed more on the line of power
transmission than potential generation. ('obstruction of a combined
volume control and fader should
therefore be developed around the
conventional balanced network.
The output from sound -on -film can
be classed as resistive rather than inductive and therefore no distortion
will occur due to the network.
Magnetic pickups when operated
into the same fader position will show
some attenuation of the extreme
sighs and lows. This attenuation is
so small however as not to be noticeT-
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it is only approximately
540-A.w

:.

INPUT
TRANSF

ducer and some types of loudspeakers.
If tube circuits had an impedance of
the same characteristic considerable
difficulty would be experienced in obtaining satisfactory operation of many
of our more common speech circuits.

"Resistive" Generators
Under this classification the author
has placed the carbon microphone and
any other transformer of energy
which more closely approaches its
characteristics than those of an inductive type generator.
The output of a vacuum tube amplifier could be classified under this
heading as it has an output whose
impedance does not vary to any large
extent with frequency. An idea of
the extent of impedance variation can
be obtained by consulting the graph
shown in Fig. 42. An equalized telephone transmission line falls into this
classification somewhat.
For the above mentioned reasons a
volume control to operate in conjunction with equipment of this kind can
be designed on the supposition of
operation between impedances which
do not vary with frequency.
In other words a symmetrical, balanced network will function admirably as its impedance can be kept constant independently of the loss at
which it is set.
Networks of this kind can be used
in mixer circuits with assurance of
distortionless control of volume. except as previously mentioned there
may be some small amount of distortion in the case of magnetic pickups.
In the case of mixer circuits the
supposition is not true that the impedance of the source and load are of
the same nature, but it is true that
the generator in the cases previously
mentioned possesses an impedance
which does not vary with frequency.
Therefore when a balanced network
is used the impedance of the generator viewed from the load does not
vary with variation in attenuation.
The load in this case can be considered a purely potential one, and insofar as the generator is concerned it i,
operated at some point between practical infinity and the load which it is
designed for.
A stickler for this thing called
impedance matching therefore would
terminate the generator through the
pad into a purely resistive load and
then amplify the voltage drop occurring across the load.

Loudspeaker Volume Controls
The graph shown in Fig. 43 illustrates the impedance variation of a
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representative
speaker.
magnet is
Variation of the output impedance of
a standard output transformer designed for this speaker is plotted on
the same chart.
The fact that a loss of frequencies
occurs due to the inductive nature of
the load furnished by the speaker is
fairly obvious from the curves plotted
In this ligure. The results of calculations of this loss are given in the
graph plotted in Fig. 42.
It is obvious that if a volume control is thatched to the output impedance of the transformer no further
loss will occur in the speaker than if
the control were not used.
As a matter of fact it is possible to
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design a volume control on this assumption along the lines of the conventional balanced network, and obtain
distortionless control of volume.
The impedance presented to the
output transformer is not the same at
different settings of volume, however,
as the reflected impedance of the

speaker through the network varies nt
different settings of volume proportional to variation of the impedance
of the speaker.

NEWSPAPER MEN WORRY
ABOUT INROADS MADE BY
RADIO
Radio and its influence on the press
was examined as members of the
American Newspaper Publishers' Association met in annual convention In
New York, April 24, to consider the
news and business problems of the

nation's journals.
The problem of the relations of
newspapers and broadcasters claimed
close attention of more than 500 publishers who attended the meeting.
Radio can never supplant newspapers, it was generally agreed, but the
basis of how to deal fairly and reasonslily with the new invention, which is
at onee a source of news and of commercial competition, is a problem, the
report of the association's committee
on radio pointed out. The report
adopted, after its presentation by
fazey Roberts, of "The St. Louis Star,"
noted that lmbiishers will do well to
question whether the policy with regard to their new -found competitor has

not been too lax.

Points to Radio Limitations

Pointing out that the inherent limi-

The impedance variation of a dynamic voice-coil has been plotted in
Fig. 44. As can be observed from this
graph a much better response will be
given by a speaker of this character
than by a magnetic speaker. A conventional, balanced network will function perfectly with a speaker of this
type.
Due to the low impedance presented
by the voice coil of this speaker a
very economical construction of a
balanced network is possible.
In Fig. 41 an analysis of the result
of attempting to control the volume in
a current consuming device such as a
loudspeaker by means of a potentiometer is given.
A system of this kind is very impractical. This in addition to the
distortion presented by the volume
control, due to the variation in impedance at different settings of volume,
which when several speakers are used
on the same circuit makes establishment of a previously determined maximum volume level impossible.
Minimum loss in frequency range is
only possible if some attention be paid
to the type of volume control used.
It seems to the author rather humorous that in many cases the manufacturer of an excellent product, who has
spent years of development and work

tations of radio will never permit it to
supplant newspapers, the resolutions
pointed out that the radio chains do
not maintain news -gathering organizations and that they benefit by the extensive and expensive facilities which
newspapers and press associations
have built up. The very generosity of
the press and its zeal in wanting to
get news to the public quickly have
curtailed some branches of legitimate
newspaper revenue, it was added.
Radio has largely eliminated extras
on prize fight news results and has
in some places shown a curtailment
of interest in baseball news, it was
said. The fact that radio has the
limitation that it must. present its programs when the broadcasters choose
and not when the listeners choose to
have it, was cited.
"It would be interesting to determine," the report said. "what part of
radio advertising is sold solely on the
strength imparted to it by its competitive medium." The report conceded that "there is news in radio
programs and that it is the unquestioned duty of the press to supply that
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perfecting a product to give uniform
frequency response, sells it to the ultimate user who immediately destroys
the excellent characteristics of the
device by using an improper volume
control.
The author feels that due to the
ninny points of superiority possessed
by balanced networks over other systems of volume variation that their
early adoption by the sound projection industry is inevitable.

Hoping that this has cleared some
of the misunderstanding which has
been evidenced in selecting volume
controls for different purposes the
author brings this discussion to a
close.

news. It does not necessarily follow
that a newspaper should take upon it-

self the task of popularizing trade
names in radio programs because certain firms are spending money with a
competitive medium, radio, for that
purpose.

Point Railroads as Example
"It did not occur to the railroads of
twenty -five years ago," the report continued that the development of automobiles, buses, and concrete roads
would practically put out of business
their suburban patronage in many
communities. Yet just this thing has
been done. We read frequently of
more trains being discontinued on
branch lines and for commuting purposes. Imagine the railroads doing
nothing to protect themselves against
this competition, but instead building
the concrete roads and supplying the
buses with gasoline. anti you will have
something of a comparison with newspapers supplying radio stations with
news and free publicity on trade
names, which make their advertisin;;
medium salable at such high rates."
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Vacuum Tubes Now
Turned out with Precision, at High Speed

One Grid Every Four Seconds
-One Thousand Stems Per

Hour

By A. Ernest Lyle
past two decades have been
eventful in the history of the
radio tube; growing from a
scientific curiosity in 1910, with
undeveloped possibilities, it has become, in a few short years, of paramount importance to every phase of
modern endeavor. Where we least expect it, we find the radio tube quietly
at work, increasing enjoyment, lengthening leisure hours, or watching over
our safety. In the realms of entertainment, communication, transportation
and even in business and industrial
interests, the radio tube has assumed
a great and ever increasing importance.
The industry associated with this
versatile product has had a correspondingly marvelous expansion. Embracing
perhaps a few hundreds of people in
1920, it has grown until today it
rightfully takes its place among the
greatest industries in the nation.
Manufacturing a decade ago less than
a quarter million of tubes per year.
it now supplies from one hundred to
one hundred and twenty million tubes
in the same space or time.
Ours is an age of speed and no
where, perhaps, is that better demonstrated than in this phenomenal industrial growth. Further evidence is
manifested daily in new records being
made. Increased speed is attained in
transportation. t ravel quickened by
land, sea and air. Advancements are
made in communication.
vast distances traversed by human intelligence
in greatly decreased time. And always
behind the scelles we find the radio
tube playing its highly important part.
In industry too, are new speed records being created and though not
TIII.,

-

-

generally as spectacular as those in
other fields, they are economically of
even greater importance.
Perhaps in 110 other fields have more
rapid strides been made to speed up
production than in incandescent lamp
and radio tube industries. Automatic
tube making equipment has been developed to the stage where it now enters into practically every phase of
tube manufacture. At the leading
radio tube plants, strong emphasis has
been placed upon efficient, highspeed automatic equipment for each

cut to length and each half of the
plate formed, after which the two
halves were fitted and stitched or
welded together. Ilere also the manual labor has been replaced by high
speed equipment. The strip nickel is
now automatically fed into the die,
the plates formed, stitched together,
sized and delivered complete.

Filaments Uniformly Produced

Plates Made Quickly

Filaments have also undergone extreme changes in the making. They
are now manufactured by a continuous
process in which the pressure of the
inert gas used, the heat of the baking
ovens and the speed of the coating are
all automatically regulated and kept
constant, insuring a uniformly active
filament. An automatic machine now
obviates all uncertainties of length and
through
contamination
eliminates
handling. It cuts the filament to the
proper length, scrapes the ends free
from the coating material, and delivers
perfectly clean and uniform filaments
ready to be welded to the stem or
connector.
Next in the sequence of operations
is the working of the glass parts.
Formerly hand machines, each requiring an operator, produced two thousand flares per day. Now the hot cut
automatic flare machine produces fifteen thousand flares daily and five or
six such machines can be handled by
uue operator.

Plates were also made in numerous
operations. First the strip nickel was

One Thousand Stems Per Hour

operation.

One Grid Every Four Seconds
Formerly, one of the most costly
tube parts to manufacture was the
grid. Hand wound upon a copper mandrel, one grid at a time, it was then
welded and carefully and slowly removed from the mandrel. The speed
of this operation varied with different
operators and different types of grids.
but averaged about one grid per minute. Each grid was inspected and the
surplus wire removed, causing the loss
of considerable time and material.
This part is now manufactured by
high -speed automatic machinery which
winds exactly the correct number of
turns, welds these turns firmly in
place. cuts the grid to the proper
length and expels it from the machine
ready for use. All this without any
manual labor and at the rate of one
grid every four seconds.

Then, the fabricating of the stem.
lint a short time ago only the best
niucr..nnnn.cr,:m

II

Fig. 1.
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operators could produce a thousand
complete stems each day, while the
latest automatic stein making unit will
deliver this number of perfectly formed
steins each hour.
In the mounting departments operators assemble and weld the plate, grid
and filament securely in place. While
t he mounting operation at present still
uses hand labor, fair success has been
achieved in the development of autoIna tic fabrication and undoubtedly
high speed mounting machines will be
regularly employed in the near future.
In sealing in the glass envelope over
the stein parts rapid strides have been
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made towards greatly increased production on high speed units.

Exhausting Air in Eight Seconds
Probably in no other branch of tube
making have there been so many rapid
changes as in the automatic exhaust
units. An idea of these improvements
may be gained by coutrasting the speed
of the latest machines. from which a
tube is exhausted in live to eight seconds, with the older methods of pumping tubes for ten to twenty minutes.
Then followed improvements in
attaching the base to the glass bulb.
replacing four or five of the old
basing reels and doing away with as
many more auxiliary operators, each
new ninety head automatic baser,
straightener and lead wire cutting
machine produces a perfectly aligned
tube in three seconds as against

i

twenty -five seconds and uncertain
alignment under the old methods.
In the final operation, that of testing, automatic equipment also plays a
very important part. It not only
speeds up the operation, but also safeguards the quality of the finished tube
by removing the human equation.
No where has the march of progress
been more pronounced than at the
"Cable" plants. In this organization
SPEED is not only a name, but is an
inspiration. Everlastingly quickening
production, increasing efficiency-above
all keeping quality high and constantly striving for its improvement
searching for new and better ways of
performing necessary operations -experimenting, testing. discarding, patiently and steadily working, each
member strives toward a common goal
--Speed and perfect tubes.

-

i

Automatic plate die which cuts,
forms, stitches, and sizes 30,000
plates per day.

An Audio- Frequency
Amplifier that Gives
Good Results
iL

By R. W. Tanner
BOUT a year ago, while experimenting with short-wave receivers, it was found that audio
howling and motor-boating was
far more serious than in regular broadcast receivers, especially when operated from B substitutes. With trans-

former or impedance coupling, these
noises could generally be eliminated
by shunting the grid of the first tube
with a resistor under 100,000 ohms,
or, in the case of resistance coupling,
by reducing the resistance of the first
a -f. grid leak to the same value. This

is a very inefficient method in view of
the fact that most of the higher audio
frequencies are shunted to ground
this in addition to a large reduction
in amplification.
It was felt that in a system of amplifying the output of the detector was
needed which would be practically free
from these noises. Considerable research resulted in a new type of audio frequency amplifying transformer, details of which are given in Fig. 1.
The B position is fed to the plate
tl rough an impedance L, the value de-

-

'wilding upon the type of tube used.
This may be replaced by a resistor, and
is to be preferred in the case of a detector. L, is the grid impedance. It
will be observed that the plate tap is
made at the junction of two capacities
connected in series across In. If the
resistance of L, is zero, the potentials
across C and Cl will be opposite in
phase, in which case the opposite potentials will be of equal magnitude
when C equals Cl. The potential at
the mid -tap of the two capacities will
then be zero with respect to the preceding grid. Feedback to the grid will
occur, positive when C exceeds Cl, and
negative when Cl exceeds C. It is
apparent then that by making Cl somewhat the larger of the two, audio
howling, due to unavoidable magnetic
coupling, may be compensated for.
As C and Cl are in series, the effective capacity across L, is:
Effective capacity =
1
1

C

1

-F

cl

By properly proportioning C, Cl and
L,, a rising characteristic may be ob-

tained at any frequency within the
audio spectrum. The resistor R is employed for the purpose of reducing
the magnitude of the peak frequency
to a satisfactory value and may well
be variable.
The voltage step -up is:
Voltage step -up

=

C-FC1
C

By making Cl variable in steps (the
minimum capacity should not be
smaller than C) with a variable resistor at R, it is possible to peak an
amplifier to suit the ear of the individual or to overcome any deficiencies
in the loudspeaker.
Fig. 2 shows a two -stage amplifier
designed by the writer for use with

a radio or magnetic pickup. The
values of Cl and R may be fixed in the
first stage if desired and made variable
in the second. In practice, the variables are permanently adjusted when
installed.
While this system was developed
mainly for use in short -wave receivers,
it may readily be used in regular
ro;u iea st sets with improved results.
The public is fast becoming tone con scious. Some prefer the "highs" and
The amplifying
some the "lows."
system herein described will give the
listeners what they desire.
The author will be glad to answer
inquiries about this amplifier.

either

I
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The Short -Wave Set
Sheds Its Overalls
Recent Engineering Developments Answer Popular Demand
and Produce Practical and Simple Short-Ware
Receivers for Lay Use.
By Austin C. Lescarboura
Mem. I.R.E. Mem. A.I.E.E.

IN developing the usual broadcast

receiver to its present high standard of engineering and merchandising perfection, the radio industry has provided most homes with the
greatest benefits known to our civilization. In fact, it may be, and is frequently, asked whether or not our industry has reached the climax of its
activities, and, henceforth, is doomed
to rest on its laurels and retrench on
the scope of its labors. In other words,
is the radio industry serving a dwindling market, now that so many homes
are already equipped with broadcast
receivers?
Of course radio sets wear out. While
the wear and tear is much less rapid
and noticeable than that of the usual
automobile, the fact remains that filter
condensers and resistors weaken in
time and finally break down, while
such moving parts as tuning condensers, volume controls, switches and so
on eventually outlive their usefulness.
The public, because it fails to detect
this wear and tear until the set simply refuses to function, is under the
impression that its radio investment
is good for many years to come,
whereas three to five years of average
use represents a fair return on the
radio investment. Quite aside from
wear and tear, and far surpassing it as
a factor in the repeat sale, there is the
factor of obsolescence, which has been
an important element in the repeat
sale. However, from now on the obsolescence rate is apt to be much lower
than in the past, since the relative
state of perfection today is such as to
keep the average radio set buyer satisfied even when confronted with additional refinements in the latest sets.
And yet, speaking about approaching saturation, it is well to note that
the broadcast receiver is only a modest part of what radio has to offer to
the home. There is radio television
which, from all indications, is steadily
progressing toward the commercial
stage, even admitting that the existing
technique leaves much to be desired by
way of entertainment value. There is
the home talkie field, combining the
present home movie projector with the
radio set amplifier and loudspeaker, so
that suitable sound pictures may be
obtained. There is facsimile radio,
whereby broadcast stations, during the
small.hours of the morning when there

is nothing else to do, may

transmit facsimile signals and operate facsimile
recorders in the homes, switched on
automatically at the proper time.
Lastly, there is short-wave reception,
which affords more thrills than even
the early days of broadcasting. And it
is with this last -mentioned possibility
that we are concerned in the deliberations that follow.

Short -Wave Operation Simple
Short-wave reception, until recently,
has been surrounded with much mystery and awe. The layman has been
told in vague terms that short waves
are highly tricky ; that special tubes
are required to handle short waves;
that the tubes must be unbased, and
that dozens of tubes must be so mutillated and tried before satisfactory reception is obtained; that tuning must
be done with fiddlesticks a yard long,
due to the super -sensitive character of
short-wave circuits; that only an expert can tune in short -wave signals,
and then only after spending hours,
days, weeks and months. All of which,
we know, is plain piffle-but tell it to
the layman, not to engineers who know

better!
Furthermore, the public is generally
under the impression that short -wave

traffic comprises mainly dots and
(lashes of radiograms, which are meaningless to one who does not know the
code. The public does not seem to realize that the short-wave band is loaded
with music and speech from downs of
stations the world over, presenting not
only the thrill of traveling via radio
to many lands, but also a fair degree
of entertainment and enlightenment.
Indeed, for the listener -in not located
within ready reach of the network
stations, the short-wave field offers the

best programs available anywhere,
especially since the networks operate
several short -wave transmitters regularly for all their programs.
There is a real place for the shortwave station not only in the isolated
home, which must employ a far -reaching radio set to bring in desirable
programs, but also in the metropolitan
home anxious to get away from a
purely local atmosphere grown boresome. Slowly but surely the public is
being made short -wave conscious, and
It now comes down to the matter of

Interior of compact short -wave receiver, showing tuning condensers,
audio transformers and other details. Note tube sockets, in which
tubes are held upside down.

capitalizing on the interest already
created, which is certain to grow as
short -wave receivers find their way
into an ever-increasing number of
homes.

From a purely engineering standpoint, the short-wave receiver no longer
presents the problems it once did.
Short -wave reception has been debunked, just as radio- frequency amplification was debunked some seven
years ago. Such problems as socket power operation, body capacity, simplified tuning, sufficient separation on
the tuning dial, interchangeable coils,
satisfactory tubes and so on, have been
solved by now.

Make Up of Short-Wave Receivers
Basically, the present -day shortwave receiver employs a regenerative
detector preceded by a tuned or an untuned screen -grid r-f. amplifier. There
is a considerable gain in employing a
tuned screen-grid stage ahead of the
detector, even though it may introduce
some complications by way of tunings
At least one short-wave set builder has
essayed two stages of tuned screengrid r -f. amplification ahead of the regenerative detector, and has produced
a super -sensitive receiver of remarkable possibilities, as explained further
on. However, for most purposes, and
especially in view of the steadily increasing power of relay or rebroadcasting short-wave transmitters, the simple regenerative detector, together with
a stage of screen -grid amplification,
preferably tuned, ccnstitutes the best
product from the mass production and
profitable merchandising standpoint.
Until a short time ago, it was
Part of the dogma of short-wave
mysticism that battery power had
to be used. Socket-power operation
was inconceivable at that time.
Yet socket-power has cone into the
short -wave reception field, and today the majority of the receivers on
the market are being operated on a -c.
It is now possible to obtain silent,
steady, altogether satisfactory operation on a -c., utilizing the better grade
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From the merchandising
standpoint, it is well to provide the
two types of short -wave receivers -battery and a -c. operated, since a very
large market is to be found in the
rural home and even abroad, far removed from electric light lines. For
the urban or suburban home, accustomed to a -c. operation, the use of batteries for the short-wave set constitutes a serious sales resistance point,
and the manufacturer would be foolish
to insist on battery operation when a-c.
operation is feasible and practical, even
though it may increase the list price of
the offering.
Short -wave adaptors, applicable to
the usual broadcast receiver so as to
make use of the usual audio amplifier
and loudspeaker, have never taken
hold in the manner expected. For one
thing, most adaptors have been too
simple and too crude, frequently with
only the regenerative detector, which is
really insufficient for satisfactory loudspeaker rendition under normal conditions. Little wonder, therefore, that
the public, picking up only the domestic short -wave stations, has been disgusted with most short -wave adaptors
and has passed the word around. However, in merchandising theory, the
short -wave adaptor is the right answer
It
to home short-wave reception.
makes use in large part of existing
equipment. It reduces the additional
investment called for. It makes use of
an excellent audio amplifier and loudspeaker. It requires a minimum of
space in the home living room.
The short -wave adaptor should be
developed to a higher state of refinement. Thus it should have at least an
untuned screen -grid r-f. stage ahead of
the detector, and preferably a tuned
stage. Also, it might be well to include
a first audio stage, which might be
termed a pre- amplifier stage, following
the detector, so as to feed an input
more nearly approaching that of the
usual broadcast set detector, to the
regular audio amplifier. In most shortwave adaptors now on the market, the
output from the detector is so weak
that it cannot operate the usual audio
amplifier satisfactorily.
It is a mistaken idea that the shortwave adaptor must be sold for $35.00
list or less. There is no reason why the
list price cannot be set at $75.00. The
advantages of short-wave reception,
and the wonderful thrills that can be
obtained from the usual broadcast set
provided with this accessory, makes
price a secondary consideration. Therefore, the engineering and production
fraternity should look ahead to a
higher list price and work out adaptors
capable of doing some real good work.
The efforts until now have been entirely too crude, too incomplete, too
modest in results.
A survey of public opinion on the
question of adaptor or separate receiver, indicates that both types of
short-wave receiving equipment are
desired. There are set owners who do
not care to attach anything to their
a -c. tubes.
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broadcast receivers. They prefer an
entirely separate receiver, especially
since it may be employed in the den,
in the attic, down in the basement, or
elsewhere, where father or son may
repair for some DSing, while other
members of the family are satisfied
with the programs from the purely
local stations.
Fortunately, the adaptor and the
separate receiver are not so far apart
in engineering and production design.
More or less the same parts and general design may be employed for both
types, thereby reducing costs while
just about doubling the potential
market.
In the matter of tuning, it is generally appreciated that wide separation
on the tuning dial is achieved by using
a large number of inductances or plug in coils. Most sets use anywhere from
four to six, covering the short -wave
spectrum from 15 to 200 meters. One
manufacturer covers only the 15 to 110
meter band with six coils, but obtains
excellent separation.

Plug-in Coils Amateurish
Now from the lay standpoint. the
separate, plug -in coils are frankly a
nuisance. They serve to give the short-

wave set an experimental atmosphere
which is dreaded in the average home,
especially where the programs themselves are the primary interest. In this
regard. much engineering skill can be
brought to bear on a problem that
should not be difficult. One short-wave
set manufacturer has placed his various coils inside the metal cabinet, on a
shelf, thus keeping them out of sight
yet close at hand for ready changing.
But that is still a long way from the
ideal. In our opinion, what is necessary to make the short -wave set highly
popular is some sort of turntable arrangement, like the lens turret on
multi -lens motion picture cameras,
whereby one coil after another may be
shifted into position by revolving a
platform on which they are mounted.
In this manner the lay operator could
tune throughout the range of the first
coil, then swing the next coil into position, again tuning throughout that
range, foliewed by the third coil, and
so on. Since a plurality of coils is
essential for proper separation on the
tuning dial, then the process of switching coils should be reduced to the simplest. most convenient terms.

Details of

a

sectional u n t
short -wave receiver, showing
i

u n

i

q u e

b e

l

t

drive
between
t u ni n g drum
and tuning condenser,
exceptional
spacing
varibetween
ous components

a n d

shielding,

as well as
double shielding

between
ti n

itc.

In the matter of tuning, it would be
highly desirable to have a "broad" and
"sharp" tuning switch, if possible. All
of us who have fished about in the
short -wave band know how easy it is
to slide past an important signal, without even detecting it. If, through the
introduction of circuit resistance or
some other means, it would be possible
to broaden the tuning while exploring
the short waves, this feature would
aid materially in lay operation.

Shielding Remedies Difficulties
Body capacity and tricky operation
are no longer a source of trouble. The
use of proper shielding eliminates the
need of fiddlesticks. The writer recalls
some of his early experiences with
short -wave reception of signals from
G5SW of Chelmsford, England. The
home -made receiver, with exposed parts
mounted on a long board, was so critical as regards body capacity that the
operator and the audience did not dare
shift postures while signals were tuned
in, for fear of throwing the circuit out
of balance. Tuning had to be accomplished by tuning controls a foot away
from the variable condensers, using
hard -rubber rods. Little wonder that
deep mysticism and awe grew about
short -wave reception, and that its
pleasures have so long been denied the
average broadcast listener grown
somewhat bored with regular broadcast
reception.
There is also a mistaken idea among
the laity and even among engineers
that the short-wave receiver must

space its components widely apart. In
fact, the best short -wave circuit is
supposed to be that where wide parts
are widely separated, yet with the wiring running from point to point so as
to have the shortest distances possible.
One leading radio company has gone
just the opposite way, and produced a
radio set of extreme compactness,
measuring only 5x6x0 inches, including
two stages of audio amplification in
addition to the regenerative detector
and screen-grid r -f. amplifier. The circuit design of this new receiver is by
no means revolutionary. the outstanding advantages being simplicity and
economy of space effected without sacrificing performance. The circuit includes one stage of aperiodic radio frequency, using the screen -grid tube:
a space charge detector, also employing a screen -grid tube, and a two-
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stage transformer- coupled audio amplifier employing the -0lA or -12A type
tubes. A separate C bias lead is included, so that any other type of output tube may be employed without
necessitating changes in the wiring circuit of the receiver. The entire assembly, including tubes, coils and battery
cable, weighs only 71/a pounds. Utilizing four plug-in coils which fit on top
of the cabinet, the receiver has a tuning range of 14 to 195 meters. Other
coils bring the wavelength range up to
1000 meters if desired. The unusually
small dimensions of the receiver are
made possible by the ingenious mounting assembly, in the form of a Bakelite sub -panel, located three -fourths of
an inch below the top of the cabinet.
The sockets from which the vacuum
tubes are suspended upside down are
incorporated in this sub-panel. The
two audio transformers are mounted
on the two end plates of the aluminum case, while the two midget variable tuning condensers as well as the
variable resistance regeneration control are attached to the front panel.
The resistances and remaining 21/2 mfs.
of by -pass condensers occupy the remaining space at the rear of the cabinet. For further simplification the
leads of the battery coil cable are soldered directly to their proper positions in the wiring, eliminating all
binding posts and connections.

Receivers May Be in Sections
In contrast to the foregoing compact
short-wave receivers, there is the receiver in sectional unit form just introduced for buyers seeking superlative
short-wave reception. This receiver
comprises a number of aluminum box
units, each with hinged top and sloping front panel. The cases, placed side
by side, afford double shielding between units, so essential in high -frequency receiver design. Each r -f.
stage, and there are two available, is
in a separate compartment. The detector stage is also in a separate compartment, while the three audio stages
are combined in a fourth compartment.
Only one tuned screen -grid stage may
be employed, or two, as desired.

Short-Wave Adaptors
In ordinary short-wave adaptors, a
wide wavelength range is obtained with
only a few coils and a comparatively
large tuning condenser. As vacuum
tubes are voltage-operated devices, they
require in the tuned circuit a maximum of inductance and a relatively
small tuning condenser. This is a disadvantage as far as manufacturing cost
is concerned, but in the sectional unit
type discussed, the most efficient arrangement has been carried out regardless of cost. This makes the receiver unsuited for ordinary broadcast
wavelengths, but very materially increases the degree of efficiency for the
short wavelengths. The various inductances and condensers are of the
low -loss type. In addition to having
complete shielding, the various cir-

cuits are all provided with an elaborate system of chokes and by -pass
condensers, confining the r -f. currents
to their proper paths.
It is interesting to note in the illustration of this sectional unit receiver
that, in order to allow sufficient dial
space for accurate calibration, the full
dial circumference of the dials is employed.
Mechanical action between
dial and tuning condenser. in the form
of a driving belt, provides a ratio of 1
to 2, permitting of vernier adjustment.
In the ordinary short-wave adaptor
or receiver with only a few tubes, it is
impossible to secure enough regenerative amplification in the detector circuit properly to operate a powerful
audio amplifier. While the addition of
one tuned r -f. stage in front of the detector helps to correct the situation and
will produce fair loudspeaker signals,
it is essential to have two tuned r-f.
stages ahead of the detector in operating a powerful audio amplifier. The
engineers of this sectional unit receiver have purposely omitted the
push-pull audio amplifier design because of the extra input signal required to secure full output. A push pull amplifier would require far more
signal than can be obtained conveniently in a short-wave circuit. While
such an amplifier would operate well
with a powerful signal, it would cause
the weaker signals, so prevalent in
short -wave work, to be entirely lost.
Another question also comes up in
connection with short-wave merchandising: Why not include the shortwave reception feature in the usual
broadcast receiver? As a matter of
fact, our Canadian friends across the
border have been producing and merchandising superheterodynes provided
with changeable coils so as to tune in
the short -wave signals. Such sets have
been highly popular. Obviously, the
superheterodyne lends itself more readily to the inclusion of short-wave tuning than the usual tuned r-f. set.

Universal Receivers
It is our belief that eventually, as

short -wave broadcasting becomes more
commonplace, the broadcast receiver
will include this feature. There are
technical problems, to be sure, although today a separate short -wave
tuner and detector might be included.
with a switching arrangement to throw
this feature on to the usual audio amplifier. In time, the engineers may
work out a suitable circuit, perhaps
with the turret arrangement of coils
already referred to, whereby a broadcast receiver may tune in short, broadcast and even the long-wave signals
employed in certain European broadcasting activities.
At any rate, the growing popularity
of short-wave reception is something
which should not be overlooked in engineering and merchandising plans. It
provides a brand new deal for the industry and gives us one more opportunity to sell our old friends -the present broadcast listeners.

I.R.E. AND RMA TO HOLD JOINT
MEETING IN TORONTO, CANADA,
AUGUST 17-21, 1930
The first International Convention
of the institute of Radio Engineers,
will be held in Toronto in August.
Members of the RMA who attend the
Convention will hold an RMA session.
There will be plenty of entertainment
and it is anticipated that the attendance will be large.
Herewith is a schedule of the
events:
AUGUST 17

Registration at King Edward Hotel

is

AUGUST

-

Registration at King Edward Hotel.
King Edward
Opening session
Hotel, ballroom.
Panoramic photograph of delegates.
Buffet luncheon-King Edward Hotel, ballroom.

1- Canadian National CarCompany, Leaside transformer
station and Canada Wire & Cable Company.
Trip No.
Shopping tour for
ladies.
Popular lecture, Physics Bldg., University of Toronto.
Trip No.

bon

2-

AUGUST 19

Technical session-King
Hotel, yellow room.
Technical session King
Hotel, ballroom.
Technical session King
Hotel, ballroom.
Broadcasting
Trip No.

-

CKGW.

34- Sightseeing

Edward
Edward
Edward
station

trip for
Trip No.
ladies.
Trip No. 5-Can. Brandes Co. and
sightseeing trip.
Sections Committee meeting-Engineers' Club.
Symposium -King Edward Hotel,
ballroom.
AUGUST 20

Technical session-King Edward Hotel, ballroom.
Trip No. 6-Rogers Majestic Co. and
DeForest Crosley Co.
Trip No. 7-Boat trip for ladies.
Golf tournament.
RATA committee meeting -King Edward Hotel, blue room.
Annual dinner and dance-King Edward Hotel, crystal ballroom.
AUGUST 21

8- Niagara

Falls, Queens ton Power Plant, Welland Canal.
BMA committee meeting-King Edward Hotel, blue room.

Trip No.

Radio Manufacturers' Association
The engineering division of the RMA
has been invited to participate in the
activities of the convention. Among
the list of papers to be presented
several are of particular interest to the
manufacturer. These are to be presented during the session on Wednesday, August 20. In addition, a number
of committee meetings of the engineering division are scheduled during the
course of the convention.
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The Radio Robot
A

Useful Testing Laboratory in a
Portable Case
By S. R. Winters

ERFORMING at least five im-

venient location. instead of spreading
them all over his automobile. This tool
compartment may also acconintodate a
"C" or "A" dry-cell battery and afford
room for the two insulated wires necessary to the functioning of the test kit.
The 7x18-inch panel for testing and
restoring the active period of life of
radio receiving tubes contains two
miniature automobile lamps. These
act as trouble signals on the trouble
shooting board. Like storm warnings
sent out by radio or through visual
means, these tiny lamps flash signals
of troubled tubes. For instance, if one
of the lamps lights this is an indication of a short circuit between the
plate and filament of the tube under
diagnosis; if, on the other hand, the
other lamp radiates a glow there is
proof of a short circuit between filaDespite these manifold performances, ment and grid of the tube. If the two
the entire outfit weighs less than 30' lamps -either 6 -volt automobile lamps
pounds and it is completely self -con- or 6 -volt flashlight bulbs-light at the
tained. Of relatively small overall same time this may be accepted as a
dimensions, the apparatus may be en- warning of a short circuit between the
closed and clamped into a carrying grid and plate elements.
The section of this trouble shooting
case for carriage by a serviceman
from one point to another with the fa- unit devoted to the testing of tubes is
cility with which one would handle a all- embracing, accommodating as it
portable receiving set. The panel on does every type of receiving and rectiwhich the testing devices are supported fying tube, including past and present
is rectangular in shape. Beneath the models. There are three vacuum tube
apparatus is a compartment for hold- sockets on the test board and, with the
ing soldering irons. screw-drivers, and use of a set of adapters, the following
other tools ordinarily carried by a radio designs of tubes may be accommotrouble shooter. This spare room ren- dated: Old and new 199 -type base, the
ders it possible for the serviceman to WD-11, old and new 1A -type base, and
concentrate the radio tools in a con- UY -227 or its equivalent (the new
alternating- current detector tube.) Inasmuch as type WD -12, the alternating-current amplifier tubes, and most
rectifier tubes have the new 1A -type
base, all ordinary tubes of American
manufacture may be tested. The conventional tube tester is not so comprehensive.
Furthermore, the tube testing section of this many sided trouble shooter
can, by use of resistances in parallel,
determine the filament emissions of
tubes having a plate current as high
as 2ü_ amperes. If the prongs of the
three elements in a tube-grid, filament, and plate -are touching, this undesirable condition is disclosed by this
test kit. With a plate voltage range
from zero to 200 volts, the sanie test
can be applied to rectifier tubes. The
types of tubes whose active material
may be restored by the rejuvenating
process are all included in this rejuvenator. For instance, for type 201A a
flash of 15 volts on the filament for 60
The portable trouble shooter.
seconds and aging at 7% volts for ten

portant functions, a radio-servic-

ing outfit invented by Ralph
Stair of the Bureau of Standards
is capable of testing and rejuvenating
vacuum tubes, diagnosing the troubles
of condensers, transformers, and other
radio parts, testing complete receiving
sets, and serving as a portable power
unit from which any voltage (in steps
of a volt or two) from zero to 200 volts
alternating- current may be obtained.
This invention, for which patents are
pending. is the first trouble- shooter to
combine so many services into one unit
-testing both direct -current and alternating-current radio receivers, every
type of vacuum tube, including rectifying tubes, and diagnosing crippled receiving sets as a whole.

DR. C. B.

JOLLIFFE.

NEW CHIEF ENGINEER OF THE
FEDERAL RADIO COMMISSION

Dr. C. B. Jolliffe, former alternate
chief of the radio laboratory of the
United States Bureau of Standards,
has been appointed chief engineer of
the Federal Radio Commission. Dr.
Jolliffe is a native of West Vir&jala and
has been associated with the Areas' of
Standards for about ten years. being a
specialist in radio tube research and,
more recently, he has assisted in the
development of aircraft radio beacons.

minutes are necessary. Types UX -120
and UV -199 are accommodated similarly-a flash of 10 volts for 30
seconds and an aging process of 41h
volts for ten minutes. Variable filament voltages, in predetermined steps,
are available by merely turning a
switch.
A head telephone set, the necessary
adjunct of other testing units, is not
required with this trouble shooter. For
example, when testing a condenser
with this outfit by opening the circuit
in the test kit and employing a pair
of wires the examination for condenser
leakage begins by impressing any voltage from zero to 200 volts direct current across it and then observing the
milliammeter reading. Variable or
fixed condensers may be tested. The
exact procedure is as follows: I'lug
tester cord into house- lighting circuit
and hook the test wires on two binding
posts after inserting a vacuum tube in
a socket. If it indicates filament emission, then open a double- pole -doublethrow switch and brim;; the ends of the
wires in contact with the rotor and
stator plates of the condenser. A reading ua the milliammeter indicates a
short circuit: if there is no reading
the condenser is not a fit subject for
further trouble shooting. A source of
alternating -current voltage is also provided for testing condensers; there be-
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ing high voltage and low voltage
switches available for testing, as well
as a shunt switch for the inilliammeter
when employing direct current as rectified by a vacuum tube.
With shielded -grid vacuum tubes
riding on a wave of popularity among
broadcast listeners and experimenters,
this all- embracing tube and set test-kit
is capable of finding the trouble which
may afflict this comparatively new
type of tube. To make this special
test, it is necessary to use an extra
piece of wire and then the four element tube may be tested by associating the two grids thus short circuiting them. Following this, there
is a search for "shorts" in the other
tube elements. For instance, after
bringing the extra piece of wire in
contact with the plate If the automobile lamp on the test board falls to
light the shielded -grid tube is not

short circuited.
There are three terminals for testing
batteries. And, inasmuch as this
trouble shooter affords two terminals
connected to switches by means of
which any voltage (in steps of a volt
or two) from zero to 200 volts alternating current may be obtained the
instrument assumes value for other
purposes than those suggested. For instance, to operate a miniature electric
train. Also low-amperage direct -current voltages from 0 to 200 volts may
be obtained from two additional terminals. These may be employed in
testing a radio receiver by supplying
power for the filter system of the "B"

supply.
This uncanny electrical and mechanical detective can locate trouble in a
receiving set without unduly disarranging the completeness of the receiver. Two voltmeters and a milli ammeter, operating separately, can be
used to make known the voltages of
A, B, and C batteries. A flexible five wire lead and plug, with adapters to
fit all receiving sets, is plugged successively into each socket of the receiver. By use of a direct-current
voltmeter the conditions of "B" battery
or B- eliminator unit and the primary
windings and the loudspeaker are
checked at one reading. The "A"
battery, its lead wires, and the rheostat
of one vacuum tube are examined and
their conditions disclosed at one reading. The state of the grid biasing battery as well as the condition of the
secondary winding of the preceding
transformer may be checked by the
milliammeter.
To summarize: all the tubes, the
primary and secondary windings of
transformers, the power packs, and the
lead wires comprising a complete radio
receiver may be subjected to a critical
analysis by this almost human trouble
shooter.
The transformer employed in this
combination tube tester, rejuvenator
and trouble shooter for radio parts and
complete receivers is not on the market. It is a specially-wound product
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Circuit arrangement of the trouble shooter.

and this as well as other novel features of the human -like trouble shooter
are comprehended in the patent papers
now pending. When testing and servicing receiving sets mark a definite
trend in radio developments, this invention is designed to serve a purpose
and meet a need not heretofore contemplated in the radio art.
Ralph Stair, in designing this outfit, was prompted by the demand for
a thorough and yet comprehensive test
kit. He had observed that human
trouble shooters, for the most part, are
inadequately equipped to locate many
common troubles in receiving sets and
if they are amply supplied with testing instruments the sum total is so
bulky and numerous as to almost
render their transportation prohibitive.
At the present state of the art it is
not sufficient merely to test a vacuum
tube for filament emission or, with a
pair of head- telephones, find a broken
circuit in a transformer. Furthermore, a rectifier tube may light and
yet fail to function properly, and
many test kits require that a receiving set be taken apart for diagnosis.
This new and all- embracing test
kit provides both direct- current and
alternating- current voltmeters. The
latter, with a range from zero to 6
volts, may be used for testing both
a -c. and d -c. radio receivers. In testing the transformer of an a -c. receiver,
for example, connections are made to
the two posts of the alternating-cur rent voltmeter and the condition of
the secondary winding of the transformer noted. A test may be made to
find out whether the voltage of the
filament windings is correct for the
type of tube used. The same wires

and like setup may be employed in
diagnosing the ailments of loudspeakers, telephones, choke coils, and other
types of coils. For instance, a milli ammeter reading will indicate whether
the wire in the coil is broken.
This mechanical and electrical
trouble shooter, in the light of a recent
definition that a robot is a worker,
has been given this appellation. Its
multitude of well executed functions
in diagnosing sick and crippled receiving sets defy enumeration or classification. Withal, this tube tester, rejuvenator, and trouble shooter-all in
one unit-is without a duplicate, and
it is significant in that it foreshadows
radio servicing as an opportunity and
obligation in future radio activities.

MORE
KEY
STATIONS
DELOCALIZE NETWORK PROGRAMS
Of significance as bearing on the
future of broadcasting is the steady
increase in key stations. Not so long
ago, virtually all network programs
originated in New York City. Today,
Chicago, Washington, San Francisco
and Los Angeles are functioning as
regular key stations. There is promise
of other key stations in the near future. After all, this is logical, for, as
J. E. Smith, President of National
Radio Institute, points out, a network
can gather as well as distribute program material. By operating a number of key stations for the gathering
of programs, the network becomes
truly national in character, getting
away from the strong local flavor
which has hitherto been the main
criticism of network features.
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OUR SELVAGE

MESH

WIRE

&

FOR YOUR TUBES
They who are content to
remain in the valley will
get no news from the

F;

mountains."

KINGSTON, in the manufacture of radio
equipment, is constantly scanning the horizon of the industry from the mountain
tops. Never has the KINGSTON view
of this fast changing picture been obscured by idle contentment in the valleys.

YOUR use of Gilby
Filament Wire and Selvage Mesh will result
in a Better Tube. Why not benefit by Gilby's
exhaustive research work with tube materials. Eliminate guess work, here are products that have passed the test of Performance.

KINGSTON takes pride at this time in
offering Quick, Dependable Power Transformers. Correct mechanical and electrical construction. Unique mounting and
terminal design. No mechanical vibration.
Windings baked
in varnish. Low
temperature rise.
///
Size may be altered to meet individual requirewit%z
ments.

Features of Selvage Mesh: Solid, even edges

-the mesh is interlocked -may be supplied

within .005 plus or minus as specified-improves your tube's appearance.

fl) /a//L it

/10' ysto»
over

Let us have your
specifications.

n

Gilby Filament Wire embodies accuracy, uniformity and long life. It runs straight off the
large diameter aluminum spool. Forthcoming Gilby developments on filament will be
important and interesting. Watch for them.

r
KINGSTON PRODUCTS CORPORATION

ples of our products on request.

Our Engineering Department
stands ready to cooperate with

KOKOMO, INDIANA
N.

KINGSTON
Specialists In PowerTransformers,
fi Iter Condensers, Fi lter Reactors

We will be glad to supply sam-

you.

GILBY WIRE COMPANY
WILBUR

NEWARK,

-

DRIVER,

B.

-

-

-

Pres.

NEW JERSEY

******* ******
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PATENT AND TRADE MARK ATTORNEYS

SIGNALING SYSTEM
Davis. of Washington,
District of Columbia, Assignor to Wired Radio, Inc., of New York,
N. Y., a Corporation of Delaware.
U. S. Patent
No. 1,756,086.
(Issued April 29. 1930).
A
comprising
television receiver
in combination
means for receiving variable frequency energy. variabl
intensity apparatus comprising a roil having its inductance distributed in a plurality of sections disposed in horizontal planes parallel to each other and
a glow discharge tube enveloping the different section:
of said inductance.
This invention
relates to signaling systems in
general and more specifically to systems for the transChester L.

274 MADISON AVE

free books on patent and trade -mark laya
can be obtained by our readers upon request
to Radio Engineering or direct to Richards
4 Geier. Copies of the patents described
on this page may be obtained through the

NEW YORK CITY

spaced apart from each other and from said semi -hulk.
a vibrating member supported in said semi-hubs. and
a support for said semi- rims.

abort mentioned firm of patent attorneys.
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SOUND -REPRODUCING
TUS
of
U.

APPARA-

LeRoy W. Staunton, of New York, N. Y., Assignor
one -half to Stephen Bourne, of New York, N. Y.
S. Patent No. 1.746,838.
(Issued April 29,

1930.)

.v

d

n

i

This invention relates to sound- reproducing apparatuses and particularly to apparatuses which employ
diaphragms adapted to be actuated in response to a
sound -controlled electric current for setting up

a.....-r sl-zAi¡

vibra-

This invention relates to
its principal objects are:

.o_..a_,.._ya-!

?

a

dynamic loudspeaker,

:snd

First:

To prevent

the breaking of the moving coil

leads.
Second: To make savings in the root of constructing and assembling.
Third: To add materially to the life of the delicate working parts of the speaker mechanism.
Fourth: To preserve the structural integrity of the
vibratory system, no matter what the climatic conditions may be.

b

space radio Or
mission and eception of pictures
wired radio s -stems.
An object of the invention is to provide an improved system for the transmission of pictures.
Another object of the invention is to provide an
improsed system for the reception of pictures.

ARRANGEMENT FOR MULTISTAGE
AUDIO AMPLIFICATION

LOUDSPEAKER
John E. Kiernan, of Brooklyn. New York. U. S.
Patent No. 1,756.201 (Issued April 29. 1930).

Wilhelm Moser, of Berlin. Germany, Assignor to
Gesellschaft fur Drahtlose Telegraphie M. B. H., of
Berlin, Germany.
U. S.
Patent No. 1,757,466.
(Issued May 6, 1930.)

The invention relates to sound reproduction devices
used In connection with radio receiving sets and
known as loudspeakers, which are also applicable to

This invention relates to radio apparatus and more

particularly to systems known
lions in the free air. Such apparatus is adapted to
be used, for example, as a loudspeaker in conjunction
with radio receiving sets.

as audio amplifier sysIt has for its object to provide an audio
amplifier system which will be free, to the lowest

tems.

TUNED RADIO -FREQUENCY
AMPLIFIER
Russell S. Ohl, of New York, N. Y., Assignor to
American Telephone and Telegraph Company, a Corporation of New York. U. S. Patent No. 1,755,266.
(Issued April 22, 1930.)
This invention relates to radio -frequency amplifiers
and particularly to means for preventing the setting
up of oscillations in an amplifier of that type. which
oscillations are of a frequency differing from that for
which the amplifier is tuned.
The object of this invention is to provide means for
preventing a feeding back from the output to the

electrically operated phonographs and public amplifiers and in connection with talking motion pictures:
and the object of the invention is to provide a strong.
substantial der ice that will give a loud and natural
reproduction of sound waves.

SOUND -TRANSLATING SYSTEM
Henry C. Harrison, of Port Washington, New York.
Assignor to Western Electric Company, Incorporated,
of New York, N. Y., a Corporation of New York.
U. S. Patent No. 1,757,459.
(Issued May 6, 1930.)

RADIO TUBE
Strobel, of Oak Park, Illinois. U. S.
Patent No. 1,757,345.
(Issued May 6, 1930).
Howard M.

This invention relates to tubes for use in wireless
communication of the type commonly known as radio
tubes, and it consists in the combinations, constructions. and arrangements herein described.
An object of the invention is to provide a tube
which may be used in several different ways. such as

input circuit of a high- frequency amplifier of frequencies that are parasitic to the said high frequency,
thereby suppressing any tendency on the part of the
amplifier to oscillate at the parasitic frequency.

DYNAMIC LOUDSPEAKER

detector, an amplifier, a static eliminator. etc., due
to the fact that provision is made whereby the characteristics of the tube may be changed to effect the
result desired.
a

possible degree. from noises and howling due to back coupling between the various tubes.

Frederick Preator and Don R. Seely, of Salt Lake
City, Utah, Assignors to The Utah Radio Products
Company, of Salt Lake City, Utah. a Corporation of
Illinois.
U. S.
Patent No. 1,757,386.
(Issued
May 6,

1930).

A vibratory system comprising a spider composed of
semi -hubs spaced apart from each other and semi -rims

A sound translating member comprising a horn having a plurality of diaphragms of low elasticity spaced
along a portion of the length of said horn and in
contact with the inner surfaces of said horn.
This invention relates to sound translating systems
such as tubular horns employed, for example, with
phonographs and loud speaking telephone receivers.

a

An object of this invention is to provide a high
efficiency coupling between a vibrating member of
small area and a column of air of much larger area.
Another object of this Invention Is to reduce reflection losses in a laud speaking horn.
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Make the most of
your CAREFUL
ENGINEERING
by George Lewis
Vice President, Arcturus Radio Tube Compan

The best radio set designing,
the most painstaking workmanship, will not and cannot insure
satisfactory reception unless the
tubes are right.
It's important to use dependable tubes in factory testing, and
it's even more important to make
sure your dealers use the right
tubes in demonstrating sets.
Because Arcturus Tubes combine every feature needed to
make any set perform at its best,
they are the favorite demonstrating tubes of thousands of successful dealers.

They bring in programs in
7 seconds -no delay to annoy
prospects or users.
Their world's record for long
life means minimum servicing
after the set is sold.
They insure clear, humless
reception of any program.
Critical engineers, testing
many tubes, know that these
Arcturus features help to increase sales. Why not make sure
that your sets have this extra

o Ihiuko/

TRANSFORMERS
¿sto

think o/

TtIORDARSON
TRANSFORMER

SPECIALISTS
d izce /895 « «
Microphone Transformers

.

.

Line to Tube, Tube to Line, Line to Line

Mixing Transformers
Coupling Trans
formers
Filter Chokes

Audio Transformers
Impedance
Matching Transformers
Power
Compacts

selling help?

Speaker Coupling Transformers

ARCTURUS RADIO TUBE COMPANY
Newark, N. J.

Complete Amplifiers

AIICTU R9D3
Ou ck Acting

RADIO TUBES

Catalog of new Replacement Power and Audio
Transformers will áe sent upon request

Thordarson Electric Mfg. Co.
Huron, Kingsbury and Larrabee
Streets, Chicago, III.
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A SERVICE LABORATORY
72 Cortland!
The Westfield Radio Laboratories.
Street, New York, are now equipped to act as an
authorized sales or servicing agency for manufacturers. The Laboratories also have a department for
rendering prompt service on general repair problems
for the trade, broadcast stations and reasearcb
laboratories.

KESTER SOLDER

OPENS EASTERN

promptly service
BETTER TUBES MEAN BETTER TUBE SALES
The RMA Trade Show at Atlantic City will be a
milestone for the radio industry for more than one
One certain reaction will be a demand for
reason.
the highest quality of tubes. Along this line, E. R.
Fiske, General Sales Manager of Gold Seal Electrical
Company, Inc.. pointed out their recent development
of radically new tubes, especially of the heater type,
This new developsuch as No. 227 and No. 224.
ment in constructing which they have achieved outstanding results, is bringing large orders from the
United States Government and a number of set manu These new tubes are also now available
lecturers.
for distribution to the trade.

A
SOLA CORPORATION
.1.
C. Sola announces the formation nf the Sola
Corporation with laboratories at 3957 Lincoln Avenue,

Chicago, Illinois.
The new corporation will manufacture special windings and a general line of small transformers for the
radio industry. high tension transformers for neon
signs and oil bunting equipment.

FACTORY

R. S.

Due to the ever increasing demand for self -fluxing
wire solder and the desire on the part of the Kelter
Solder Company to better service its eastern trade,
they have put into operation a factory in Newark.
New Jersey.
This plant is prepared to produce the principal
items of Kesler Solder and has the facilities to
the industrial business,
radius of 250 miles from Newark.

CHUBB

APPOINTED

within

a

DIRECTOR, WESTINGHOUSE

RESEARCH
Chubb, former manager of the

radio engineering department of the Westinghouse Electric &
Manufacturing Company, returned to the company
June 10, as director of the Westinghouse research
laboratories.
The announcement of his return was
made by R. S. Feicht, director of engineering.
For
some months past Mr. Chubb had been assistant to
the vice- president of the Radio-Victor Company.
Mr. Chubb is a native of Fort Yates, N. D.
Ile
was graduated from the Ohio State University. class
of 1905.
Ills alma mater conferred upon him the
degrees of mechanical engineer and electrical engineer.
The year of his graduation he entered the apprenticeL.

ship

W.

course of

the

Westinghouse

Company.

Upon

completion of his training in that special course

h

GROWING USE OF RESISTANCE
COUPLING
If ever there was a see -saw contest in the radio art
It Is that between resistance -coupling and trans(luring the past two years, transforms I.-coupling.
former-coupling has had the upper end. but now
resistance -coupling, or so- called direct -coupling of
screen -grid tube with (rower tube, returns with a
fresh bid for favor.
According to the engineering staff of the International Resistance Company of Philadelphia, Pa..
there is ample evidence that the latest types nt
resistance -coupled amplifiers are going to be widely
Several manufacturers are proemployed this year.
ducing chassis for use in (home -made or manufactured receivers.
Until recently, this latest directcoupled kind of resistance -coupled amplification employed but a single power tube, but radio technicians
have now developed satisfactory push -pull amplifiers.
Ths simplicity, compactness, light weight. high gain
and remarkable tone quality of the several variations
nf direct -coupled amplification, are certain to corn!
heavily in the extensive use of resistance -coupling this

president for the 1930-31 term.
The election of C. P. Baldwin. vice- president;
Arthur Z. Goldman, 2nd vice -president; Howard A.
Shannon. W. F. Bankauf, F. E. Sage and J. F. B.
Meacham as directors, followed.
John B. Dunham, as provided In the By -Laws, as
the past president assumes the chairmanship of the
board of directors.
Grover C. Kirchhof the present secretary -treasurer
will continue in that capacity for another year.

STAHL JOINS ARCTURUS
.A
recent addition to the staff of the Arcturus
Radio Tube Company, Newark, New Jersey. Is C. E.
Stahl.
Mr. Stahl was elected to the board of directors and
appointed general manager.
lie comes to the
Arcturus Company with a wide experience of the
radio business gained since the early days of the

industry.

engineers have worked on many ingenious designs of
heater tubes. wherein the bulk has been consistently
reduced without weakening the insulator mechanically
or electrically. Today. several new designs are finding
their way into heater tubes, and are reducing the
heating time materially -and safely.

season.

EASTON COIL COMPANY
Nathan "Anion. president of the Easton Coil Company, Easton, Penna.. announces the election of
trthur Freed as vice- president of the Eason Coil
ro.
Mr. Freed was formerly vice -president of the
Freed- Eisemann Radin Comm

BULLETIN

SOLVING THE QUICK- HEATING TUBE PROBLEM
That a 10 or even a 5 second tube is more desirable than one taking 30 seconds to a minute to
heat up, goes without saying.
However, it quick heatIng is gained at a mailed sacrifice in tube life
and reliability, then it is best to stand by a slower
heating time.
And that is precisely w hat the tube
industry has done until recent develapm:nts in instdatDig materials have shown a way to gain quiet heating
without sacrificing life and reliability.
For several years past, or ever since the heaver
type tube was first developed in the laboratory.
henry L. Crowley Inns been keenly interested in this
problem. Ile experienced the trying days of the first
a -c. heater tubes. when the life was lamentably short.
rid he contributed materially to increasing the span
of life to a full thousand hours or more by developing suitable insulating materials.
However, he has
steadily sought to reduce the heating time of tubes,
without sacrificing life and reliability. The latest
motile formulas possess the desired characteristics for
long life and reliability, together with excellent heat
conductivity. However, it has been necessary to reduce
the bulk of the insulator tubing. so as to secure
quicker heating.
To this end, Mr. Crowley and his

PREDICTS

CORDON IC MANUFACTURING CORPORATION
Announcement has just been made ut the completion
of organization and corporation plans for the production of a new type condenser speaker which will he
manufactured exclusively by the Cordonic Manufacturing Corporation, Holland, Michigan.
Alter many months of preparation the Cnrdonic
speaker is now in production and ready for the market.
Several manufacturers have already adopted the n w
Cordonic condenser speaker for their complete lines
during the 1930 season.
For the first time in the history of radio, this
company will offer condenser speakers to the entire
industry.
An exclusive new policy of the Cordonic Manufacturing Corporation is their unique method of selling manufacturers Cordon's conden-e speakers housed
This model
in beautiful, new, designed consoles.
depart ment was created to make extensive research of
console construction which would permit a prospective
manufacturer to obtain Immediately a proper console
for his line equipped with the new fortitude condenser
These designs are sold with the speaker.
speaker.
Arthur A. Visscher. president of Cordonic. is an
executive of many years standing and has had personal
contact with many of the largest manufacturers. while
manufacturing speaker and radio cabinets.

,

M. A.

The first successful year of the Radio Service
Managers Association was brought to a cluse un the
evening of May 26th at the Engineering Societies
Building, 33 West 39th Street, New York City, when
John 8. Dunham the retiring president, presented the
gavel to Henry C. Btruckmann the newly elected

L. W. CHUBB

NATIONAL UNION NAMES HALSEY
The Halsey Supply Corporation, located at 223--230
Halsey Street, Newark, N. J.. has just been appoint «t
as the wholesale distributor of National Union Radio
tubes. The Halsey Company is a large jobbing outl ^t
covering all of the state of New Jersey. five counties
in New York State, and is about to open a branch a'
Wilkes- Barre, Pa., and another a: Sunbury. l'a.. to
cover a portion of the state of Pennsylvania.
They
are also jobbers of the Sparton radio set.
.

givers a position in the Company's engineering
department where lie was assigned tu the laboratory
of standards.
In 1907 he joined the research division and carried
on a large number of scientific Investigations. ]lis
delvings Into research work in connection with the
preparation and properties of magnetic steel are especially noteworthy.
On two occasions he represented
America In international electro- technical conventions
held in Europe.
Mr. Chubb is filling the position left vacant by the
prmnot ion of S. M. IUnt n
to assistant sire- president.

was

A
NEW CALLITE HANDBOOK
The Callite Products Company. 540 -39th Street.
Union City. N. .I.. announce their new catalog and
handbook on tungsten, molybdenum and special alloy
products.
This handbook contains useful Information on the
application of their extensive line of metallurgical
products for the radio tube, incandescent lamp and

electrical industries.
Copies may be
executives writing
Company.

procured

direct

by

to

radio engineers and
the Callite Products

FLEWELLING JOINS VAN HORNE
E. T. Fleweiling, whose connection with radio ;,7
back to the days "before the War." has joiner) forces
with the Van Horne Tube Company. of Franklin.
Ohio. working with Dr. John S. Van Morne, whom
reputation for vacuum tube research and development
Is International.
Fleweiling resigned as president awn
chief engineer of Radio l'rnducts Company to perfect
a complete new line of radio service Inst rumen's and
short -wane adapters for the Van Horne Tube Company,
according to J. L. Leban. vice -president.
Working in the Van Horne laboratories, Fleweiling
developed a new circuit for tube checking, embodying
the famous straight -tine consecutive nuler constructinn
that brought him the first prize at the Radio World's
Fair in New York early in the history of the iohast rv,
and which Is still recognized as the outstanding unit
of Its kind.
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The best known pioneer radio tube,
manufacturer in America makes this
significant statement about his product. This manufacturer's tubes have
a reputation for staying sold and for
passing inspection. They are pumped
to 1 micron of vacuum . . . and the
guaranteed performance of the Cenco
Megavac pumps is 0.1 micron, or ten
'times better than the requirement of this manufacturer. That is one reason
for the general use of
Cenco Magavacs among tube
makers who follow success-

ful leadership.
CENTRAL SCIENTIFIC
COMPANY
460 EAST OHIO STREET
CHICAGO

D

ROLA

E

A
Y

S

T
P
A

R
A

MIDGET MODEL "K" UNIT
The Little Speaker with the Big
Features acclaimed at the Show

N

E
L
A Complete Radio Service Unit
D

This shop service unit takes care of all tests
i n c l u d i n g: Tube Checking -Complete Set
Analysis -Grid Dip Meter-Oscillator- Output
Meter

het manufacturers and assemblers have an exceptional opportunity to take advantage of
ROLA engineering in this latest achievement
of sound recreation. The midget Model K has
the identical construction on a reduced
dimension scale as the
larger K Series. Reproduction of high and
low
frequencies believed unattainable will
prove an appreciated
selling feature to your
small sets. Maximum
compactness and dependability. Write for
information and list
prices.

SIMPLE TO OPERATE
Measures condensers from .1 microfarad up to IO
microfarads: resistances from IO ohms to 500,000 may
be tested on one of the two Continuity Test Circuits.
Meter Ranges as follows:
DC Milliameter -Range 0.5, 0 -25, 0.125 milliamperes.
AC Voltmeter -Range 0 -4, 0 -8. 0.160, 0.800, 0 -1600.
DC Volt -Milliameter -Range 0 -5. 0-25. 0.100 0.250.
0.1000 volts (1000 ohms per volt) 0.5 milliamperes.
DC Milliammeter -Range 0 -2MA.

NET PRICE TO DEALER

(4iSo)

;148.00

Rola

Write for Full Information
The DayRad line of radio test instruments covers every conceivable service need of the dealer and service man for shop
or portable service. Write for complete DayRad catalog.

Model K -6 Height
Depth 5Sí"

MODEL

"sK -95/"

8'í

Immediate Delivery!
MODEL

II"

K7
X

We°

THE RADIO PRODUCTS CO.
Fifth and Norwood

(Dep't. E)

Dayton, Ohio

CLEVELAND. OHIO
2570

E.

Superior

OAKLAND. CALIF
45th 5. Hollis Sts.
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ELECTROLYTIC CONDENSERS

The single anode, inverted type, Mershon electrolytic filter condenser contains one anude. as its name
suggests. and is so mounted on the power converter
base board that its anode terminal is at the bottom.
It is designed to project through the chassis bue
(upon which it is mounted) so that connection to the
anode terminal can be made to the under -base wiring
of the equipment.
This facilitates wiring to it, and
for this reason it has proven popular with many radio

receiver manufacturers.
The copper container Is 4% inches high (plus
additional terminal height, ;4 inch). The diameter
of the S mf. capacity unit is 1% inches and the

ml., unit 1% inches.
The single anode, upright type, Mershon condenser
is of the same height as the Inverted type unit.
It is constructed, however, only in one diameter,
1% inches, the same sized container being used for
18

the 8 mf. and the 18 mf. capacities.
A mounting bracket, similar to that designed for
the inverted unit is supplied for this purpose, as well
as a decorative cover for the top.
In the case of the upright type condenser, the
expansion vent Is on the cover with the anode terminal. and the bottom is flat.
The multiple anode Mershon condenser is available
In double. triple, and quadruple anode units.
The
highest capacity manufactured is the Quadruple-18
size (containing four 18 mf. anodes), with a total
capacity of 72 mf.
This is a special size, and is
designed only for use as a single anode unit.

AMERTRAN
The .tmerican Transformer Company. 178 Emmett
Street, Newark, N. J., is displaying types l'A -51 and
PA -70 concert hall amplifiers, for broadcast reception
purposes. For a load of four speakers the output Is
4.5 watts.

NEW AUTOMATIC

INDEXING TIPLESS STEM
MACHINE

The Eisler Electric Corporation of 744 -772 South
13th Street, Newark, N. J., offer to the market a
new type tipless automatic stationary head stem machine, one unit of which is here illustrated.
The
new tilting die block operates in the following manner:
by means of track arrangement, roller "B" is pushed
upward tilting the die block "A" from its position
"E." This permits the operator to readily feed the
leadwire. As the machine indexes, tilting die block
"A" returns to position "E," the operator feeds the

NEW COIL TESTER
The Rubicon Company, 29 North 6th Street, Philadelphia, announces an entirely new instrument for
detecting short -circuited turns and defective Insulation
in Coils and windings. This instrument will detect
the presence of a single shorted turn in a coil of
wire, regardless of the total number of turns; it will
also detect defective insulation between layers and
terminals.
The operation of the coil tester is exceedingly
simple.
The coil to be tested is placed inside a
bakelite cup in the front part of the instrument.
No electrical connections are required.
If the colt Is
perfect, nothing happens; but If the coil contains one
or more short- circuited turns, or If the insulation Is
impaired, the spot of light seen on a ground glass
window will be displaced, and the magnitude of this
displacement is a measure of the seriousness of the

,.

A

LEAD -IN

AND GROUND WIRE
STRIP INSULATION

WITH

EASY

A new rubber insulated lead -in and ground wire
has been developed by the Belden Manufacturing Com-

pany,

4647

West

Van

Buren Street,

Chicago,

111.,

that eliminates the need for laboriously cleaning

each

wire of stranded cable.

Belden easy -strip lead -in wire, as it is called,
strips clean and solders without further effort. This
new wire is not only a big time saver. but results in
a much more satisfactory soldering job, it is said.

NEW HIGH

VACUUM

PUMP

A new commercial high vacuum pump for use in
vacuum drying, impregnating and similar processes
Itas recently been placed on the market by the F. J.
Stokes Machine Co. of Philadelphia.
It is an oil- sealed, single -stage. rotary pump
capable of maintaining a vacuum to within ,05 millimeters of mercury on closed systems and on blank
test shows a vacuum to within 10 microns of barometer, or better. It sells for considerably less than
a two -stage pump, but will do the work for which
the latter has been considered necessary.
Among the processes for which the pump is suited
are the vacuum drying and impregnating of cables,
radio condensers, field, armature and transformer
coils; also wood and other materials with a heavy
compound, stain or dielectric compound.
The pump has few moving parts consisting essentially of an oil- sealed rotor operating within a housing, both the rotor and the interior of the housing
being machined to very close tolerances.
There are
few wearing parts and the bearings are extra large
in size.

NEW REVOLUTION COUNTER
A new and improved revolution counter is manufactured and marketed by the Meissner Manufacturing
Company, 522 South Clinton Street, Chicago. Illinois.
coil winders and designers of special coil winding
machinery.
The new Meissner revolution counter counts from
0 to 10 000 or from 10 to 100,000 revolutions.
covering for all practical purposes the complete range
of coil winding.
It can be equipped with a solenoid and mercury
switch mechanism to release a brake which stops the
coil winding machine instantly. The counter can be
set for any required number of turns and when the
coil is wound to that number of toms, the revolution
counter stops the coil winding machine.

fault.

Being very sensitive, the coil tester is at the same
time a very sturdy piece of apparatus, and may be
used for inspection purposes in the production line.
Because the operation requires no electrical connection, and because of the very short period of the
indicating element, coils may be tested with great
speed.
As many as 2000 coils may be inspected in
one hour by an unskilled operator.
The coil tester is operated from 110 -volt, 60 -cycle
supply, requiring no batteries of any kind.

WESTON HAS CAPACITY MEASURING DEVICE
Weston Electrical Instrument Corp. has manufactured a microfaredmeter for capacity measurements
where speed and accuracy are essential.
The electrodynamometer type is made only for alternating current.

into the open jaws by pressing D. and D' then
swings the tipless holder arrangement by pressing C
and placing exhaust tubing in Cv holder.
fl re

NEW

HOOKUP WIRE

The Cornish Wire Company, 30 Church Street, New
York, has introduced a new hookup wire, with a high
voltage breakdown. The wire is marketed under the
trade name Paralac.

There are many additional novel features embodied
in tisis machine such as automatic opening and closing
of finless arrangements: arranged for double press
jaws; automatic blowout. Speed of indexing is increased so that head reaches the next position very
rapidly.
The machine occupies space 5 x 5 feet;

employs

NEW SHIELDED

mvit.

1,4,

h.p. motor.

CONDENSER

The Dejur-Amsco Corp.. Fairbanks Building, New
York City, are introducing their new variable condenser for the coming season.
It is completely
shielded and has been developed especially for screen grid receivers. Following are some of the features of
this new Delur-Amsco unit.
Aluminum cast frame. Aluminum cast shield plates.
Ball bearings at both ends.
Steel bushings and
raceway. Three- eighths inch steel shaft, renterless
ground and highly polished. Individual spring phosphor bronze wipe contacts to each rotor assuring
perfect electrical contact. Lugs attached for individual returns.
All metal parts except castings, rotor
and stator plates heavily cadmium plated.
Mounting
studs cast Into bottom of frame.
Provision made for
side mounting.
Substantial compensating or trimming condensers. Available in 2. 3, 4 and 5 gang

BATTERY TESTER
The Roller -Smith Company. 233 Broadway, New
York, N. Y., announces a new instrument, the Type
BME No. 6 dry cell tester as described in detall in
Supplement No. 2 to Bulletin No. 210.
With the type BME tester the current flow Is
limited to about 6 amperes on a new cell and the
instrument indicates whether the condition of the

battery

is good, medium or

bad.

TEST- O -LITE
Test -O -Lite, manufactured by the L. S. Brach Mfg.
Corpn.. 55 Dickerson Street. Newark, N. J., has been
improved to take a range of voltage up to 550 volts.
A new attachment enables it to test circuits as low
as lu volts.
This makes Test -O -Lite an invaluable
instrument for all radio men. It also has the remarkable feature of being able to test up to 50 megohms
and replaces in many cases the use of a megger, and
will enable one to detect faulty insulation. Test -0Lite is the most convenient pocket testing Instrument
that has ever been invented. It not alone finds a
broad field of usefulness in radio but is used by
thousands of electricians for detecting polarity to
direct current, blown out fuses, faulty spark plugs on
automobiles; in fact uses too numerous to mention.

ZIERICK MOTOR- DRIVEN WIRE

STRIPPER

The F. R. Zlerick Mfg. Works, 68 -72 E. 13Ist St..
New York City are marketing a motor -driven wire

stripper which performs the operations of stripping
and twisting wires simultaneously.
The machine is portable, taking approximately 7
inches x 12 inches of bench space and is practically
noiseless except for a slight hum from the motor.
This wire stripper has an adjustable stop for gauging
the length of Insulation to be removed and will take
wires up to 1, inch in diameter.
The machine is operated by a foot pedal and Is
(tarnished with or without a -c. or d -c. motor.
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YOU CAN HAVE TAPPED
SUPER-DAVOHM RESISTORS

NOW

]I
Typo TB

Type TA

l .,1100

,tu^hN

Type TE

Type TD

Type TC

with as many terminals as required

CHARACTERISTICS
Non- inductive; temp. coefficient .0001; minimum dis-

engineers
tapped
Super-Davohm Wire-Wound Resistors can be had with as many terminals
as desired and can be mounted anywhere without tear of shorting.

here

tributed capacity; moistureproof; non -corrosive confacts; compact; rugged;
guaranteed tolerance 1%

.

.

.

is an entirely new product of especial interest to electron
a product developed In Daven resistor specialists.

The

Rigid tinned terminals cannot turn or pull
center hole of unit will clear a 6/32 screw.

plus or minus (closer tolerances at slight additional
units from .25 ohm to
5 megohm. or in tapped
multiples up to 15 megohms
or more.

out-100% insulated

THE DAVEN COMPANY
RESISTOR SPECIALISTS
General Office and Factory

Patents applied for.

158-160 Summit Street, Newark, New Jersey
Largest Exclusive Manufacturers of Coils in the U. S.

l'AIKMOVT

HOLD STATEMENTS THAT
EASTON COILS PROVE

ALUMINUIII

THERE are no finer coils made anywhere

II]

today than EASTON Coils.

Special Aluminum Sheet
for condenser plates and
shielding.

-

/Fairmont Aluminum
Alloy Castings for the
radio and allied indus-

your inquiries are invited.

Fairmont Aluminum Company
FAIRMONT, W. VA.
Branch Sales Offices at
52

Vanderbilt Ave.
New York

Monadnock Block
Chicago
General

Motors

Detroit

Bldg.

51

Warehouse Distributors

Central Steel and Wire Company. Chicano
Sueske Brass & Copper Co.. Chicago
Chas. A. Strelinger Co.. Detroit
J. M. & L. A. Osborn Co.. Cleveland
Docommun Corporation. Los Angeles and
San Francisco

I27

There are no more economical coils -quality and perfect, enduring performance considered than EASTON Coils.

-

I

3

There is no organization better able to make
Coils to your exact specifications than is
EASTON with its long-experienced staff of
Engineering and Manufacturing Experts.
Send your specifications to EASTON. All
information and data furnished to our
Engineering and Data Department will
be held in strict confidence. Samples

and quotations promptly furnished.

EASTON COIL COMPANY
EASTON, PA.
P. O. Ito% 237
Largest Exclusive Manufacturers of Coils in the U. S.

-
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Angle Steel

TIIE Radio industry has contributed much to

the development of Aviation.
Radio Beacons, Radio Altimeters, Receiving and
Sending Units, Remote Control
these and other
Radio devices have been adapted to aeronautical
use by Radio Engineers.
Iriation Engineering, in addition to covering the
engineering developments in aircraft
also covers
the radio engineering contributions
"the eyes
and ears of Aviation."

-

Equpmen

--

Cabinets
Benches

Trucks
Tool Stands
Tables
Desks

Chain
Stook
Bench
Racks

Lees

No.

las.
st

Posture Chair.
Entirely adjustable. Al,o
other Factory and OYlee
Chain of all tires.
280.

B u l l

All Str,1

pattern,

Rat h
t

J or

anale
steel.
heights. length,
and patterns.
heavy

No.

No. 38. Foreman's
Desk.
Five stock
in various sizes.

all

No.

Aviation
Engineering
IS NOT

All -Steel
All height.

440.

Stool.

with

or

backs.
ithout

Sold on
Newsstands

toAngle Steel Stool Co.

Write

pilau

The Steel Equipment People

Plainwell,

-for

2

Michigan

Davie Publaluua Co.
Vanderbilt Ave., N. Y. City

J Enter my

catalog "C -RE"

subscription to AVIATION ENGINEERING fors
j

yr.
yr.

at
.00
at $1.00

..m
o.,
State
Please

[heck

classlfleaticn:

O Airport
O Manufacturer

O Engineer
Technician

COMPLETE LINE

NICKEL
WIRE CLOTH

Write for
Bulletin 931

Immediate
Delivery

for the

RADIO TUBE INDUSTRY
Any
mesh woven

accurately to your specifications.

GENERAL RADIO CO. PARTS

Lps

"CLEVELAND"
Wire Cloth renowned for its Uniformity, its Superiority,
its Durability.
Advise us of your Requirements

The ;Cleveland Wire Cloth & Manufacturing Co.
3571 E. 78th Street. CLEVELAND. Ohio

M
0
L
Y

For

TUBES

"Mallome of RADIO.

45 VESEY STREET, NEW YORK CITY

For
LAMPS

ELMET Molywire is a proven product, known for its
unijorntity. Wound on moulded spools of which we
aro the originators. Our plant at Lewiston, Maine
most modernly equipped to fulfill your individual requirements efficiently. Molybdenum sheet, thickness
.0008" and tip, is one of our specialties.

American Electro Metal Corporation
Executive and Sales ORlces

63 Madison Ave., New York City

W
I

R
E
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Radical
Improvements

AEROVO
BUILT BETTER

CONDENSERS AND RESISTORS

that meet
Modern Demands

Without A Doubt
The Most Complete Line of
Condensers & Resistors
Pyrohm Heavy Duty
Edison Base Pyrohms
Tapped Pyrohms
Wire Wound Units
Grid Suppressors
Center -Tapped Units
Non -Inductive Lavite

Filter Blocks
Buffer Blocks
Socket Power
High Voltage

Transmitting

Bypass
"A" Power
Bakelite Moulded Mica

Grid Leaks

Resistoformer Kits
Resistor Mountings

Condenser
Interference Filters

.

Dry EIser lytie

God

A Complete Catalog
of charge on request.

illustrations and detailed
descriptions may be obtained free
with

The Aerovox Research Worker
free monthly publication that
will keep you abreast of the latest
developments in radio. Your name
will be put on the mailing list free
of charge on request.
is a

in this -r
NEW Rheostat
One hand operates the HH Tubular Rheostat. Grasping
slider knob automatically disengages screw mechanism
for rapid sliding. Release restores screw engagement as
soon as knob is turned.
2. Screw adjustment mechanism is self- supporting, selfaligning. No binding.
3. Heavy phosphor bronze contact shoe maintains firm contact with wire but cannot tear it.
The pressure springs do not carry current; they cannot overheat. Write us for COMPLETE DETAILS.
1.

/AEROVOX WIRELESS CORP

T U

76 Washington Strec., Brooklyn, N. Y.

D

U L

A R

HEOSTATS

PRODUCTS THAT ENDURE

HARDWICK, HINDLE, INC.,
221

EMMET ST.. NEWARK, N. J.

PYROXYLIN
LACQUERS
Dynamotor with Filter for Radio Receivers
MACHINES for OPERATING 60-CYCLE A. C. RADIO
RECEIVERS, LOUD SPEAKERS and PHONOGRAPHS from DIRECT CURRENT LIGHTING SOCKETS WITHOUT OBJECTIONABLE NOISES OF ANY KIND
The dynamotors and motor generators are suitable for radio
receivers and for combination instruments containing phonographs and receivers. Filters are usually required. The dynamotors and motor generators with filters give as good or better results than are obtained from ordinary 00 -cycle lighting
sockets. They are furnished completely assembled and connected and are very easily Installed.
These machines are furnished with wool-packed bearings
which require very little attention. and are very quiet running.

fain

IC

EsCo

SPaki ri!

C®MPANa?
411 South Street

Stamford, Conn.

Regardless of what
your fimishingproblem may be. the
complete facilities
of our Snvice Laboratory are constantly at your disposal without cost.

Here scientific
knowledge brings
about the most
practical and eco-

nomical solution.
"The Acknowl
edged Standard

Since s88

.'

WHEN you choose a lacquer today
nothing should be taken for
granted.
To develop in lacquer the highest degree
of quality and uniformity requires the
strictest adherence toscicntificstandards.
In our laboratories absolute control at
all times over basic raw materials and
chemical processes -continuous research
constant experimental testing and
checking, have made Zapon Pyroxylin
Lacquers superior for every use. This explains why it is decidedly more economical and satisfactory to insist on Zapon.

-

Upon the confidence of the buyer rests the reputation of Zapon steadily growing through nearly
a half century to undi.pumd leadership.

THE
ZAPON COMPANY
STAMFORD, CONN.

.080.
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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

ALUMINUM:

Aluminum Co. of America
Fairmont Aluminum Co.
ALUMINUM, SHEET:
Fairmont Aluminum Co.
AMMETERS:
General Electric Co.
General Radio Co.
Weston Elec. Instrument Corp.

AMPLIFIERS, POWER:

General Radio Co.
Samson Elec. Co.
ANTENNAE, LAMP SOCKET:
Dubilier Condenser Corp.
ARRESTERS, LIGHTNING:
Cornish \Vire Co.
BASES, SPEAKER:
American Felt Co.
Booth Felt Co.
Western Felt Company
BASES, VACUUM TUBE:
(Be. Tube Parte)

BENCHES. STEEL WORK:
Angle Steel Stool Co.
BINDING POSTS:
General Radio Co.
BOXES, STEEL:
Angle Steel Stool Co.

BRACKETS. ANGLE:
Scovill Mtg. Co.
BRASS:
Scovill Mfg. Co.
BROADCAST STATION
EQUIP'T:
Cardwell, Allen D., Mfg. Co.
General Radio Co.
Jenkins & Adair, Inc.
BUSSES, STEEL:
Angle Steel Stool Co.

CABINETS. STEEL:
Angle Steel Stool Co.

Fairmont Aluminum

CONDENSERS, FILTER:
Aerovox Wireless Corpn.
Amrad Co.
Concourse Electric Co.
Condenser Corp. of America
Dongan Electric Mfg. Co.
Dubilier Condenser Corp.
Igrad Condenser & Mfg. Co.,
Inc.
Kingston Products Corp.
Polymet Mfg. Corp.
Potter Co., The

CLIPS. SPRING:
Electrad. Inc.

CONDENSERS, FIXED:
Aerovox Wireless Corpn.
Amrad Corporation
Concourse Elec. Co., Inc.
Condenser Corp. of America
Dongan Electric Mfg. Co.
Dubilier Condenser Mfg. Co.
Polymet Mfg. Corp.
Potter Co.. The

Scovill Mfg. Co.
CLOTH. WIRE:
(See Wire Cloth)
COIL FORMS:
General Radio Co.

COIL WINDING:
Acme Elec. & Mfg. Co.
Concourse Electric Co.
Dudlo Mfg. Co.
Easton Coil Company
Inca Mfg. Co
Meissner Mfg. Co.
Polymet Mfg. Corp.
COILS, CHOKE:
Acme Elec. & Mfg. Co.

Concourse Electric Co.
Dudlo Mtg. Co.
Easton Coil Company
Polymet Mfg. Corp.
Westinghouse Elec. & Mfg. Co
COILS. IMPEDANCE:
Dudlo Mtg. Co.
Easton Coil Company
Polymet Mfg. Corp.
COILS, INDUCTANCE:
Cardwell. Allen, D.. Mfg. Co.
Easton Coil Company
General Radio Co.
Hammarlund Mfg. Co.
Inca Mfg. Co.
Meissner,DiLfg. Co.

BUTTS:
Scovill Mfg. Co.
CABINETS, METAL:
Aluminum Co. of America
Metal Specialty Co.

CASTINGS:

CHOKES, POWER:
American Transformer Co.
Concourse Electric Co., Inc.
Dongan Elec. Mfg. Co.
General Radio Co.
Meissner Mfg. Co.
Polymet Mfg. Corp.
Transformer Corp. of Amer.
CLAMPS. GROUND:
Fahnestock Electric Co.
Scovill Mfg. Co.

COILS. MAGNET:
Acme Wile. CO,
Dudlo MfIt On.
Easton Coll Company
Inca Mfg. Co.
Meissner Mfg. Co.
Polymet Mfg. Corp.
COILS. SHORT WAVE:
Easton Coil Company

Co.

CELLS, PHOTOELECTRIC:
National Carbon Co.. Inc.
CEMENT, LOUD SPEAKER:
Maas & Waldstein Co.
CENTRALIZED RADIO
SYSTEMS:
Samson Elec. Co.
CHAIRS, STEEL, FACTORY
AND OFFICE:
Angle Steel Stool Co.

CHASSES:
Aluminum Co. of America
Metal Specialty Co.
CHOKES. AUDIO FREQUENCY:
American Transformer Co.
General Radio Co.
Meissner Mfg. Co.
Polymet Mtg. Co.
Thordarson Elec. Mtt. Co.
Transformer Co. of Amer.
CHOKES. RADIO FREQUENCY:
CardwêU, Allen D., Mfg. Co.
eneral Radio Co.
Tammarlund Mfg. Co., Inc.
Meissner Mfg. Co.

General Radio Co.
Hammerlund Mfg. Co.
COILS, TRANSFORMER:
Acme Wire Co.
Dudlo Mfg. Co.
Easton Coil Company
Meissner Mfg. Co.
Polymet Mfg. Corp.
CONDENSER PARTS:
Aluminum Co. of America
Metal Specialty Co.
Scovill Mfg. Co.
CONDENSERS. BY-PASS:
Aerovox Wireless Coypu.
Amrad Co.
Condenser Corp. of America
Concourse Elec. Co., Inc.
Dongan Electric Mfg. Co.
Dubilier Condenser Mfe. Co
Igrad Condenser & Mfg. Co.,
Inc.
Polymet Mfg. Corp.
Potter Co.. The
Sprague Specialties Co.
CONDENSERS, ELECTROLYTIC:
Aerovox Wireless Corp.
Amrad Corporation
Condenser Corp. of America
Polymet Mfg. Co.

Sprague Specialties Co.

Sprague Specialties Co.

Sprague Specialties Co.

CONDENSERS, MIDGET:
Cardwell. Allen D. Idtg. Co.
General Radio Co.
Hammarlund Mfg. Co.
Polymet Mfg. Corp.
Scovill Mfg. Co.
Sprague Specialties Co.
United Scientific Laboratories
CONDENSERS, MULTIPLE:
Cardwell. Allen D. Mfg. Co.

Hammarlund Mfg. Co.
Scovill Mtg. Co.
United Scientific Laboratories

CONDENSERS, NEUTRALIZING:
Hammarlund Mfg. Co., Inc.
Polymet Mfg. Corp.

CONDENSERS, VARIABLE
TRANSMITTING:
Cardwell, Allen D. Mfg. Co.
Concourse Electric Co.
DeJar -Amsco. Corp.
General Radio Co.

Hammarlund Mfg. Co.

CONDENSERS, VARIABLE:
Cardwell. Allen D Mfr. Co.
Concourse Elec. Co., Inc.
Frost. Herbert H., Inc.
General Radio Co.
Hammarlund Mfg. Co.
Smell) Mtg. Co.
United Scientific Laboratories

CONNECTORS:
Cornish Wire Co.
Scovill Mfg. Co.

CONTROLS, CURRENT,
Central Radio Laboratories
Polymet Mfg. Corp.
Shalllcross Mfg. Co.

CONTROLS, VOLUME:
Central Radio Laboratories
Clarostat Co.
Ferranti, Inc.
Polymet Mfg. Corp.
Superior Resistor Co.

CONVERTERS:
Cardwell. Allen D.. Co.
Electric Specialty Co.
CONVERTERS. ROTARY:
Electric Specialty Co.

Janette Mfg.

Co.

COPPER:

Scovill Mfg. Co.

CORES, PAPER:

Paper Tube Company

CORDS. EXTENSION:
Anaconda Wire & Cable Co.

Cornish Wire Co.
Polymet Mfg. Co.

62.

COUPLINGS, FLEXIBLE:
Chicago Gear Works
Hammarlund Mtg. Co.. Inc.
CUSHIONS, SPEAKERS:

Western Felt Co.

DESKS, STEEL, OFFICE AND
FACTORY:
Angle Steel Stool Co.
DIALS:
Crowe Nameplate & Mfg. Co.
General Etching & Mfg. Co.
Hammarlund Mfg. Co.
Scovill Mfg. Co.
United Scientific Laboratories
DIALS. DRUM:

Hammarlund Mfg. Co.
United Scientific Laboratories
DIE -CASTINGS:
Allied Die- Casting Corp.
DIES:
Willor Mfg. Corp.
DRAWERS, STEEL. BENCH:
Angle Steel Stool Co.
DRYER- IMPREGNATORS:
F. J. Stokes Machine Co.
DYNAMOTORS:

Electric Specialty Co.
ESCUTCHEONS:
Crowe Nameplate & Mfg. Co.
General Etching & Mfg. Co.
Scovill Mtg. Co.

EXPORT:
Ad. Aurlema, Inc.
FELT. ACOUSTICAL:
American Felt Co.
Booth Felt Co.
Western Felt Co.
FELT. PACKING:
American Felt Co.
Booth Felt Co.
Western Felt Co.
FILAMENTS:

(Bee Tube Parts)
FILAMENT CONTROLS, AUTOMATIC:
Amperite Corp.
Polymet Mfg. Corp.
FLEXIBLE SHAFTING
S. S. White Dental Mfg. Co.

FOIL:

Aluminum Co. of America
GALVANOMETERS:
General Electric Co.
General Radio Co.
Westinghouse Elec. & Mfg. Co.
GENERATORS:
Electric Specialty Co.

Janette Mfg.

Co.

GETTER MATERIAL:
(See Tube Parts)

GRAPHITE

Acheson Oildag. Co.
GRID LEAKS:
(See Resistances, Fixed)
HEADPHONES:
Amplion Co. of Amer.
HINGES:
Fahnestock Elec. Co.
Scovill Mfg, Co.
HORNS:
Ampllon Co. of Amer.
TRANSMITINDUCTANCES.
TING:
General Radio Co.
INSTRUMENTS. ELECTRICAL:
General Electric Co.
Westinghouse Elec. & Mfg. Co.
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1-Ioward

Jones

mitts**.
THE SIGN OF

Reliable Fixed Condensers
We are Condenser Specialists. We use best
grade linen paper, waxes, etc. Our plant is
new, with modern equipment. Even with this,
our products are

Attractively Priced
Figure with us before ordering. Send for
circular.

lgrad Condenser

& Mfg. Co

Arron. Siedman & Co.
Chicago, III.

SPECIALISTS

Representatives:
Marshank Sales Co.
Los

Angeles.

Factory:

Rochester, N. Y.
A. L. Billies
Toronto. Canada

Calif.

Trade Contact Corp.
Mass.

Boston.

The terminal strips illustrated find many uses in
the production of radio sets and other electrical
devices. They are inexpensive and mechanically
strong. Made of brass tinned and are light
enough to solder rapidly. Samples will be sent
gratis to recognized manufacturers.
In addition to above, we manufacture a wide

Home Office and

CONDENSER

Terminal Illustrated Is Our No. 37

variety of screw and solder terminals for all uses.
A sketch of your terminal requirements will bring
sample, if required, and prices by return mail.
WRITE TO

HOWARD B. JONES
2300 WABANSIA AVE.

PawERvnM-

CHICAGO, ILL.

Screen Grid
Wire Cloth
with

Unfailingly Accurate Mesh
Whatever your resistance
problem, the International
experimental laboratory
and its specialized staff
stand second to none in
ability to solve it.
DURHAM Resistances are made
in all values for all electrical
Samples and complete
work.
engineering

data

on

request.

Mrs

The requirements of Screen Grid Tube
manufacturers for a wire cloth with an
unfailingly accurate mesh are perfectly met
in 'Buffalo " Wire Cloths.
Constructed
from the highest quality materials obtainable, they are woven on improved power
looms to insure uniform selvage and absolutely accurate mesh.

Tell us your requirements. We will gladly
furnish estimates and samples.

METALLL IZED

i
RESISTORS a POWEROHMS
INTERNATIONAL RESISTANCE CO
a11.e1a14
ae1 \.....t S.,..t.
C

4

Buffalo Wire Works Co., Inc.
(Formerly Scheeler's Sons, Est.

588 TERRACE

1869)

BUFFALO, N. Y.
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Important,
recent books

Projection
Engineering

on

Photoelectric Cells
By Dr. NORMAN A. CAMPBELL and
DOROTHY RITCHIE.
Research Staff.
(General Electric Co.. Wembley, England.

The ant thorough presentation of practical
application of photoelectric cells in television, sound projection. etc. Also theory
and uses.

"- Eiectronlc..
Tomorrow/

"Well worth its addition to one's library.

Television:

Today and

SYDNEY A. MOSELEY and H. I.
BARTON CHA.I'PLE. Glue
í2.50
The development of television, early experiments
and its present and probable commercial use
is told as a fascinating story of scientific
triumph.
Well illustrated, it shows
number of hitherto unpublished photographs and
diagrams.
By

ISAAC
PITMAN
& SONS
2 W. 45th St.,
New York

CORE LAMINATIONS
for Audio & Power Transformers
Chokes

-

Annealed Nickel Alloy.
Hymu (High Permeability)
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 request) 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.

Radio Tube Machinery
and Radio Tube Parts
THE ENGINEERING CO.
57 -59

Branford St.

Newark, N. J.

Baach-International
Compound High Vacuum Pumps
We manufacture all sizes of High Vacuum Pumps from 1.200
ft per min. All pumps tested at % micron before leaving
factory. Writs for details.

cu.

INTERNATIONAL MACHINE WORKS, Inc.
527 -529 Thirty- Second St., Union City, New Jersey

BRASS -BRONZE -COPPER
NICKEL SILVER -ZINC
PHOSPHOR BRONZE
In Gauges .001 and Thicker.

1/16" to 16" Wide

TIN COATED METALS IN COILS AND STRIPS

THE BALTIMORE BRASS CO.
1206 WICOMICO ST., BALTIMORE, MD.

INSl LATION LAMINATED
NICKEL SILVER:
Electrical Insulation Corp.
t:iiby Rire Co.
Formica Insulation Co.
Phosphor Bronze Smelting Co.
General Electric Co.
Riverside Metal Co., The
National Vulcanized Fibre Co.
Syrthane Corp.
NUTS:
Shakeproof Lock Washer Co.
INSULATION, MOULDED:
Bakelite Corp.
OHMMETERS:
Formica Insulation Co.
General Radio Co.
General Electric Co.
Weston Elec. Inatr. Co.
General Plastics Co.
National Vulcanized Fibre Co. OSCILLOORAPHi
Synthane Corp.
General Radio Co.
Westinghouse Elec. & Mfg. Co.
PACKING PADS, CABINET:
INSULATION, REFRACTORY:
American Felt Co.
The Stupakoff Labs.
Booth Felt Co.
Western Felt Co.
JACKS:
General Radio Co.
PACKING MATERIAL:
Holed -Tite Packing, Inc.
KITS. TESTING:
Kits)
(See Testing
PANELS. COMPOSITION
(gee 1S.Ctallon, Moulded)
LABORATORIES, TESTING:
Electrical Testing Labs.
PANELS, METAL:
Aluminum Co. of America
LACQUER, WOOD:
Metal Specialty Co.
Maas & Waldstein Co.
SeovW Mfg. Co.
LACQUER, METAL:
PANS, STEEL, LATHE CHIP:
Maas & Waldstein Co.
Angle Steel Stool Co.
LACQUER, ENAMEL:
PAPER. CONDENSER:
Maas & Waldstein Co.
Dexter, C. H. & Sons, las.
LAMINATIONS:
PHONOGRAPH MOTORS:
Lamination Stamping Co.
(ges Motors)
Willor Mfg. Corp.
PHOSPHOR BRONZE:
LAMPS, MINIATURE:
Baltimore Brass Co.
National Carbon Co., Inc.
Phosphor Bronze Smelting Co.
Riverside Metal Co.
LAMPS, PANEL:
National Carbon Co., Inc.
PHOTOELECTRIC CELLS:
(Bee Celts)
LEAD -INN:
Electrad, Inc.
PICK -UPS, PHONOGRAPH:
Amplion Co. of Amer.
LOCK WASHERS:
Electro- Acoostie Prod. Co.
Nhakeprnof Lock Washer Co.
Hardwick, Hindle, Inc.
Thompson- Bremer & Co.
Jensen Co.
ICON:
PIA
TES. OUTLET:
I'nhnestock Electric Co.
Howard B. Jones
Scowl:: Mfg. Cu.
Rhekeprnof Loelr Washer (en.
PLUGS, ATTACHMENT:
F. It. Zierick Mfg. Works
Iienera: Radio Co.
Howard B. Jones
MACHINE TENDERS, STEEL,
Polymet Mfg. Corp.
SHOP:
Angle Steel Stool Co.
PORCELAIN TUBING:
Isolantite Co.
MACHINERY. TUBE:
The Stupakoff Labs.
American Transformer Co.
Arrow Mfg. & Machine Co.. POTENTIOMETERS:
Inc.
Central Radio Laboratories
Central Scientific Labs.
General Radio Co.
Eisler Electric Co.
Mfg. Corp.
Polymet
The Engineering Co.
United Scientific Laboratories
Int'l Machinery Works, Inc.
Lepel High Frequency Labs.
POWER UNITS. A -:
Thordarson Electric Co.
MACHINES. SPECIAL
Willor Mtg. Corp.
UNITS, B-:
POWER
F. J. Stokes Machine Co.
Dongan Elec. Mfg. CO.
G
I Radio Co.
MAGNESIA, TUBES:
Thordarson Electric Mfg. Co
The Stupakoff Labe.
POWER UNITS A-B-Ci
MAGNESIUM:
Dongan Elee. Mfg. Co.
Aluminum Co. of America.
General Radio Co.
Thordarson Electric Mfg. Co
MAGNETS:
Thomas & Skinner
Steel
Products Co.
POWER UNITS, PARTS FOR
American Transformer Co.
Dorgan Elee. Mfg. Co.
METALS. RARE:
Fansteel Products Co., Inc.
General Radio Co.
Polymet Mfg. Corp.
American Electro Metal Corp.
Thordarson Electric Mfg. Co.
METERS:
Transformer Co. of Amer.
General Electric Co.
Weston Elec. Instr. Co.
PRESSED METAL PARTS:
The Metal Specialty Co.
MICROPHONES:
Amplino Co. of America
PUBLIC ADDRESS SYSTEMS:
Electro -Acoustic Prod. Co.
Amplion Corp. of America
General Industries Corp.
Samson Elec. Co.
Jenkins & Adair, Inc.
Universal Microphone Co.
PUMPS, HIGH VACUUM:
Arrow Mfg. & Machine Co., Inc.
MOLDING MATERIALS
Central Scientific Co.
¡See Insulation, Moulded)
Eisler Elec. Corp.
MOTORS:
Intl Machine Works. Inc.
Electric Specialty Co.
PI-NCHINGS:
MOTOR- OENERATORN:
Aluminum Co. of America
Electric Specialty Co.
The Metal Specialty Co.
Scovill Mfg. Co.
MOUNTINGS. RESISTANCE:
Polymet Mfg. Corp.
PUNCHINGS, BAKELITE:
Electrical Insulation Corp.
NAMEPLATES:
Crowe Nameplate & Mfg. Co.
RECEPTACLES. WALL:
General Etching & Mfg. Co.
Scovtll Mfg. Co.

Scovill Mfg. Co.
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REFRACTORY SPECIALTIES:
The Stupakoff Labs.
REGULATORS. VOLTAGE:
Amperlte Corp.
Central Radio Laboratories
Claroetat Co.
DeJur -Amoco Co.
Polymet Mtg. Corp.
Ward Leonard Elec. Co.
RELAYS:
Cardwell, Allen D., Mfg. Co.
RESISTANCES, FIXED:
Asrsrez Wireless Corp.
Central Radio Laboratories
Claroetat Mfg. Co.
The Doyen Corp.

SUBPANELS:
Formica Ins. Co.
General Radio Co.
National Vulcanized Fibre Co

SWITCHES:
Polymet Mfg.

Co.

EXPORT

TABLES. STEEL WORK:
Angle Steel Stool Co.

TAPE, COIL:
Johnson and Johnson

the services of a dependable organization,
well established in the entire foreign field

TAPE, INDUSTRIAL:
Johnson and Johnson

TAPE. LOUD SPEAKER:
DeJur -Amoco
Johnson and Johnson
Frost, Herbert H.
General Electric Co.
TELEVISION
PARTS:
Hardwick. Hindle Inc.
Claroetat Co.. lue.
International Resistance Co.
Shallcross Mfg. Co.
Polymet Mfg. Corp.
Superior Resistor Corp.
The S. S. White Dental Mfg. Co. TERMINALS, SOLDER,
SCREWS. SPADE;
Ward Leonard Elec. Co.

RESISTANCES, VARIABLE:
Control Radio Laboratories
aerostat Mfg. Co.
DeJur -Amoco Corp.
Frost, Herbert II., Inc.
General Electric Co.
Hardwick. HIindle, Inc.
International Resistance Co.
Polymet Mtg. Corp.
Shallcross Mfg. Co.

Transformer

Co. of Amer.

STAMPINGS. METAL:
Aluminum Co. of America
Metal Specialty ('n.
Radio Products Corp.
Sro011 Mfg. Co.

11.1

Manufacturers' Export Managers
116 Broad Street, New York, N.Y.

Howard B. Jones

TESTERS, TUBE:
General Radio Co.
The Hickok Elec. Inst.
Radio Products Co.
Weston Elec. Inst. Co.

FELT

WASItERS,

GASKETS,

I'ACKINGS

STRIPS.

Write for Catalog and Sample Card

Co.

THE BOOTH FELT CO., INC.
lath Street
Brooklyn, N. Y.

ee1-491

Co.

I,

SOLDER:
Kester Solder Co.
SPAGHETTI:
(bee Wire. Spaghetti).
SPEAKER PARTS. METAL:
The Metal Specialty Co.
SPEAKERS:
Amplion Corp. of Amer.
Electro- Acoustic Prod. Co.
Jeneen Radio Mtg. Co.
Potter Co.. The
Rola Co., The

AD. A IRIEMA9 INc.

TESTERS. B-ELIMINATOR
General Radio Co.

Ward Leonard Elec. Co.
TESTING INSTRUMENTS:
General Electric Ca.
RESISTANCE WIRE:
General Radio Co.
(See Wire, Resistance)
Radio Products Co.
Westinghouse Elec. & Mfg.
RHEOSTATS:
Central Radio Laboratories
Weston Elec. Instrument
Frost, Herbert II.
General Radio Co.
TESTING KITS:
Polymet Mfg. Corp.
General Radio Co.
United Scientific Laboratories
Weston Elec. Inst. Co.
Westinghouse Elec. & Mfg. Co.
SCREW MACHINE PRODUCTS:
Aluminum Co. of America
National Vulcanized Fibre Co.
Scorlll Mtg. Co.
Syntbane Corp.
SCREWS. HARDENED SELF TAPPING:
Parker -Kalon Corp.
SCREWS, DRIVE. HARDENED
METALLIC:
Parker -Kalov Corp.
SEALING COMPOUNDS
Candy & Co.
Cochrane Chemical Company
SHIELDING METAL:
Aluminum Co. of America
Hammarlund Mfg. Co.. Inc.
Radio Products Corp.
SHORT WAVE APPARATUS:
Cardwell. Allen D., Co.
De Forrest Radio Corp.
General Radio Co.
Hammarlund Mtg. Co., Inc.
SOCKETS. TUBE:
Central Radio Corp.
Electrical Insulation Corp.
Frost. Herbert H.
General Radio Co.
Howard B. Jones

wE offer to manufac-.
Curers interested in

737

Shernma Street
Chicago, Ill.

LAMINATIONS
ALL TYPES FOR

I.

IN

AUDIO AND POWER TRANSFORMERS- CHOKES
Stock for Immediate Delivery
Expert Tool and Die MakingMetal Stampings
Let us quota prices on
quantity you require.
In

TESTING LABORATORIEN:
Electrical Testing Labs.

WILLOR MFG. CORP.
117 Mercer St., N. Y. C.

TIN COATED METAL:
Baltimore Brau Co.
TOOLS:

Willor Mtg. Corp.

TRANSFORMERS. AUDIO:
Acme Elec. & Mfg Co.
American Transformer Cs.
Concourse Electric Co., Inc.
Dongan Elec. Mfg. Co.
General Radio Co.
Samson Elec. Co.

Thordarson Electric Mfg. Co.
Transformer Corp. of America

AUTOMATIC STAMPINGS
Our Specialty

Iqllldlllll1111

Tinning, Cadimum
Plating, Etc.

F. R. ZIERICK MFG. WORKS, 68 -72 E. 131st St., New York, N. Y.

TRANSFORMERS.
B -POWER UNIT:
American Transformer Co.
Dongan Elec. Mfg. Co.
General Radio Co.
Kingston Products Corp.
Samson Elec. Co.
Thordarson Electric Mfg. Co.
Transformer Corp. of America

MICROPHONES
All Kinds from $10 to 1350.00
For Publio Address. em,. list
525
Standard Broadcast Yodel. list
575
Condenser Models for Slim and Record Work.
list 1300. 1350.00
Also Desk and Floor Stands, Coven. Cards, see.

TRANSFORMERS. BROADCAST
STATION:
Samson Electric Co.

TRANSFORMER
METAL:
Metal Specialty Co.

CASES.

TRANSFORMERS. FILAMENT
HEATING:
Dongan Elec. Mfg. Co.
General Radin Co
Thordarson Electric Mfg. Co
Transformer Corp. of America
TRANSFORMERS. OUTPUT:
Dongan Elec. Mfg. Co.
General Radio Co.
Samson Elec. Co.

Thordarson Electric Mfg. C.
Transformer Corp, of America

TRANSFORMERS. POWER:
Acme Elec. & Mfg. Co.
American Transformer Co.
Concourse Electric Co., Inc.
Dongan Elec. Mfg. Co.
STF:I'S, STEEL:
General Radio Co.
Angle Steel Stool Co.
Kingtson Products Corp.
Polymet Mfg. Co.
STOOLS, STEEL, FACTORS
Samson Elec. Co.
AND SHOP:
Thordarson Electric Mfg. ('n
Angle Steel Stool Co.
Transformer Corp. of America

tv

77

102

EXPERT MICROPHONE REPAIRS

UNIVERSAL MICROPHONE CO.,

LTD.

Inglewood. Calif.
Export

Dealers

San Francisco:

.1.

in All Principal Cities
P. IIF.I1MANS. 5M Miamian sr

Rep.
Aurleea. Inc

.

n...,s

co

N

Ad.

11s

T ('

MODERN RAD1
The new AMPERITE

automatically equalizes line- voltage
fluctuations. Helps radio sales and satisfaction, because
it improves tone, lengthens tube -life and insures uniformly perfect operation. No electric radio is modern
without AMPERITE. Does not add to
chassis cost.
:

4MPERITE GrpoMllan
501

BROADWAY, HEW YORK

PERITE
ESelf Adjustifl8
VOLTAGE CONTROL

FREE- Techni-

cal Bulletin
and list of
AMPERITE-

-

eauipped radios. Address

Dept.RE

7.*
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TRANSFORMERS

Send UsYour

AUDIOS
CHOKES
COIL WINDERS

Spesi /irations
for Estimare

Acme Electric & Mfg. Co.
1443 Hamilton Ave.,
Cleveland, Ohio
AUTOMATIC PRECISION MACHINES
For Manufacturing Radio Tubes and Incandescent Lamps

Our new factory with modern facilities enables us to give
prompt service, get our estimate for your requirements, avail
yourself of our Engineering Service.

ARROW MANUFACTURING & MACHINE COMPANY
912 Savoye Street, North Bergen, N. J.

WIRE

STRAND -Antennae (piafo or enameled) -Dimble Galvanized.
WIRE- Antennae (plain er enameled). Connecta end Ground (Rubber covered, braided or
plain).

BAR- Litzendraht -Loop
MAGNET (Cotton or Silk).
BUS

John A. Roebling's Sons Co., Trenton, N. J.

BARE AND TINNED

COPPER
WIRE
All
For

Purpose,

Fine Sises Our Specialty

SPARGO WIRE COMPANY
ROME, NEW YORK
Established 1885

type et ucoa-u,
Quality airs for
"Atpnekslip back bn,ded hookeb airs sods
under

r

a

"HITnsion"

Alpha

patented process.
Wire (colored Rubber)

BARE.TINNEDENAMELEDRUBBER COVERED
-CABLES TO SPECIFICATION-

ALPHA WIRE CORPORATION
S22 Broadway, New York City

Felt

4029.4133 Ogden
Chicano

WESTERN FELT WORKS
Branche,-New York,

Boston. Detroit. San
Francisco, Cleveland. St. Louis, Los Angeles

Ave..

*WAXES and COMPOUNDS*
Impregnating, sealing, filling
Made

to individual specifications

Write to

COCHRANE CHEMICAL CO.
430 Danforth Ave.

Jersey City, N. J.

TRANSFORMERS,

WAXES, INSULATING:
Candy and Co.
Cochrane Chemical Company

TRANSFORMERS, STEP -

WAXES, SEALING:

R. F.,
TUNED:
Cardwell, Allen D. Mfg. Co.
Hammarlund Mfg. Co., Inc.

DOWN:
Amplion Corp. of Amer.
TRUCK, STEEL:
Angle Steel Stool Co.

TUBE MACHINERY:

Bee (Machinery, Tube.)
TUBE, PACKING:
Holed -Tite Packing, Inc.

Candy and Co.
Cochrane Chemical Co.

WIRE. ANTENNA:
Alpha Wire Corp.
Anaconda Wire & Cable Co.
Cornish Wire Co.
Dudlo Mfg. Corp.
National Vulcanized Fibre Co.
Roebling, .1. A., Sons Cs.

WIRE-BALLAST:
TUBE PARTS:
National- Harris Wino Co.
American Electro Metal Corp.
Buffalo Wire Works Co., Inc.
WIRE, BARE & TINNED COPCallite Products Co., Inc.
PER:
Cambridge Wire Cloth Co.
Alpha Wire Corp.
Cleveland Wire Cloth & Mfg. Co.
Anaconda Wire & Cable Co.
The Engineering Co.
Cornish Wire Co.
Fansteel Products Co., Inc.
Dudlu Mfg. Corp.
General Plastics, Inc.
Roebling, J. A., Sons, Co.
Gilby Wire Co.
Sparge Wire Co.
Goat Radio Tube Parts Inc.
Newark Plate Labs.
WIRE CLOTH:
Juno Fasteners, Inc.
Lepel High Freq. Labs.
Buffalo Wire Works Co., Inc.
Radio Products Corp.
Cambridge Wire Cloth Co.
The Stupakoff Labs.
Cleveland Wire Cloth & Mfg. Co.
Svntbane Corp., Inc.
Gilby Wire Co.
(see Parta, Tube.)
WIRE,
COTTON COVERED:
TUBE TESTERS:
Anaconda Wire & Cable Co.
(See Teeters, Tube)
Alpha Wire Corp.
Dudlo Mfg. Corp.
TUBES, A.C.:
Gilby Wire Co.
Arcturus Radio Co.
Mfg. Corp.
Polymet
Cable Radio Tube Co.
Roebling, J. A., Bons Co.
De Forest Radio Co.
National Carbon Co., Inc.
WIRE, ENAMELED COPPER:
National Union Radio Corp.
Alpha Wire Corp.
Anaconda Wire & Cable Co.
TUBES, RECTIFIER:
Cornish Wire Co.
Arcturus Radio Co.
Dudlo Mfg. Corp.
Cable Radio Tube Co.
Polymet Mfg. Corp.
De Forest Radio Co.
Roebling. J. A., Sons Co.
National Carbon Co., Inc.
National Union Radio Corp.
WIRE, FILAMENT:
TUBES, SCREEN GRID:
American Electro Metal Corp.
Arcturus Radio Co.
Callite Products Co., Inc.
Cable Radio Tube Co.
Cornish Wire Co.
De Forest Radio Co.
Fansteel Products Co., Inc.
National Carbon Co.. Inc.
Gilby Wire Co.
National Union Radio Corp.
National- Harris Wire Co.
Radio Products Corp.
TUBES. TELEVISION
See (Cella. Photoelectric.)
WIRE, HOOK -UP:
Alpha Wire Corp.
TUBING. COIL:
Cornish Wire Co.
l'aper Tube Co.
Dudlo Mfg. Co.
Roebling, J. A. Sons, Co.
TUBING. NICKEL:
Gilby Wire Company
WIRE, LITZENDRAHT:
National -Harris Wire Ce.
Dudlo Mfg. Coro.
Roebling, J. A., Sons Co.
TUBING. PAPER
SPECIAL
WRAPPED:
Paper Tube Co.
WIRE. MAGNET:
Anaconda Wire & Cable Ce.
TUBING. PAPER & FIBRE:
Dudlo Mfg. Corp.
Paper Tube Co.
Inca Manufacturing Co.
Polymet Mfg. Corp.
TUBING, REFRACTORY:
Henry L. Crowley & Co., Inc. WIRE, MOLYBDENUM:
Isolantite Co.
American Electro Metal Corp.
Stupakoff Labs, Inc.
Callite Products Co. Inc.
Fansteel Products Cie., Ise.
TUBINO, VARNISHED:
Alpha Wire Corp.
WIRE, PIGTAIL:
Dudlo Mfg. Corp.
UNITS, SPEAKER:
Roebling, J. A., Sons Co.
Amplion Corp.
Jensen Radio Mfg. Co.
Wright DeCoster, Inc.
WIRE, RESISTANCE
Alloy Metal Wire Co.
UNIVERSAL JOINTS:
Anaconda Wire & Cable Co.
Chicago Gear Works
Fansteel Products Co., Inc.
Gilby Wire Co.
VARNISH:
National -Harris Wire Co.
Maas & Waldstein Co.

-

WIRE. SILK COVERED:
VOLTAGE REGULATORS:
Alpha Wire Corp.
(See Regulators)
Anaconda Wire & Cable Co.
Cornish Wire Co.
VOLTMETERS, A. C.:
Gllbv Wire Co.
General Electric Co.
Radio Wire Corp.
General Radio Co.
Roebling, J. A., Sons Co.
Weston Elec. Instrument Corp.
VOLTMETERS, D. C.:
WIRE. SPAGHETTI:
General Electric Co.
Alpha Wire Corp.
General Radio Co.
Cornish Wire Co.
Weston Elec. Instrument Corp.
WASHERS:
WIRE, TANTALUM:
American Felt Co.
Fansteel Products Co., Inc.
Aluminum Co. of America
Booth Felt Co.
WIRE. TINNED COPPER:
Electrical Insulation Corp.
Alpha Wire Corp.
Scovil) Mfg. Co.
Anaconda Wire & Cable Co.
Shakeproof Lock Washer Co.
Svntbane Corp.
Dudlo Mfg. Coro
Western Felt Co.
Roebling, J. A., Sons, Co.
WAXES. IMPREGNATING:
ZINC:
Candy and Co.
Cochrane Chemical Company

St. Joseph Lead Co.

-
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RADIO TUBE MACHINERY
INCANDESCENT LAMP MACHINERY
TELEVISION TUBE MACHINERY
NEON SIGN MACHINERY
GLASS WORKING MACHINERY
HIGH VACUUM PUMPS
ELECTRIC SPOT WELDERS
LABORATORY GLASS BURNER APPARATUS

Q.e,q..!

álq1y?,r,

C

n

,.

i
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moo.
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"C" Catalog

EISLER ELECTRIC CORPORATION
Newark, N. J.
760 So. 13th St.
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SOLDER
ACID -CORE
METAL MENDER

PASTE -CORE

ROSIN -CORE

RADIO SOLDER

Standard the
World Over

JANETTE
Rotary Converters
Argentina, Mexico. Uruguay, Australia, England,
find
Belgium, New Zealand -everywhere- you'll
JANETTE Rotary Converters in the same leading
position which they occupy in the U. S. A.
Wherever there's a D.C. to be changed into A.C. for
the operation of radio sets and phonographs you can
be sure that somewhere around is a JANETTE Converter -doing its Job faithfully without ripple, hum
or noise.
Standard units for 82, 115 or 230 volts D.C. Input
110 volt, 00 cycle A.C. output.
Write for Bulletin 1229 -C.
Real Estate

Trust Bldg.,
Philadelphia

140

P

t

Chicago Solder

1899

Singer Bldg.,
Broadway
\New York

to
bleComposition
Applicable
it CrystalP
Vona
and Watch
One
Just Spray
e
'Titan
Less
¡ye.
in
C
Dries
Mr
pt15 áLA Y

b
%ás&alas
E=ttve Ó .ewark.

Chicago, Illinois

Incorporated

550 West Monroe St., Chicago

ooth

May

4224 Wrightwood Ave.

JANETTE MANUFACTURING CO.

Neto

"tour.

soldering processes.
A special solder, designed for your particular purposes, will effect a great improvement in your present methods of
construction, installation and repairs.
Let our experts analyze your specific
needs and recommend the exact solder
for your use. Consultation imposes no
obligation; write our research department today.
KESTER SOLDER COMPANY

Needs
only
Heat

EISLER
ELECTRIC
MACHINERY

Send For New

No more soldering failures Kester
eliminates the guesswork of separate
fluxes. Its simple, sure operation will
speed your work and increase your soldering efficiency. Profit by using Kester
Flux -Core Solders in your industrial

Use

C72r
?

EXACT
-

Ready
to

=MI

i
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TESTING OF RADIO APPARATUS
LIFE TESTS AND CHARACTERISTICS OF VACUUM TUBES
CALIBRATION OF ALL KINDS OF INSTRUMENTS

Determination of Inductance and Capacitance at Various Frequencies
Resistance Measurements, Magnetic Tests, Motor Tests, etc.

80th St., and East End Ave.

ELECTRICAL TESTING LABORATORIES

New York City, N. Y.

Ramsey's

RADIO RAMSEY,
BOOKS

SEVELT

By R. R.

Prof. of Physics, Ind. Univ.

HOTEL

Experimental Radio

PENN AVENUE AT SIXTH STREET
"A

600

108 figures. 128 experiments)
A radio Frequency manuaL
royal road to knowledge." -Scl, Am.

The Fundamentals of Radio
(372 pages, 402 figures)

"A hit- the -point book."-J. W. S. E.
Gives why load of tube Is 211,, attenuatore, filters. multiple tuned aerial, and
all modern fundamental theory. Desertp-

IN THE CENTRE
OF THE TRIANGLE

OVER300
ROOMS AT

lion

and enthusiastic
reeuest.
Experimental.

A DAY

p

SAND

LESS

reviews

$2.75.

sent

on

Fundamentals,
$3.50.

Ramsey Publishing Co.,
B'oomington, Indiana

GARAGE IN

HOTEL

CONNECTION

I
C NT1A
Lexington Avenue

Famous for Food At Reasonable Prices

SI49thto5OthSts..NY

L. FRED KLOOZ, Pre&

800 Sunlit Rooms
with Bath and RADIO
Single $3 to$5- Double s4 to $6
Suites $10 to $12
Attractive Monthly Rates
S. Gregory Taylor, President
1

AVAILABLE

-

RADIO ENGINEER

Two years power tube research and design experience
and hot cathode mercury vapor design experience . .
one year talking picture amplifier development work and
. . thirteen years
one year as consulting radio engineer
of radio experience. Salary reasonable. Box 90, Radio
Engineering, 52 Vanderbilt Ave., N. Y. C.

Controls,
Mixer Faders,
Volume

Constant Impedance
Controls and Transformers for Speech
Input and associated equipment.

Write for Bulletins KI -K2 -L1 and M1 describing this
apparatus

D'Arcy Laboratories
205 West Wacker Drive

Chicago, Illinois

See Page 20
WHEN
YOU

COME TO
One of the most plenaunt and
comfortable hotels is Hotel
Lenox. Good food, superior
servire ...Just s few steps from

Buffalo's heavy traffic and
within easy walking distanee of
business centers. Only s minutes' ride to Peace Bridge Into
Canada. Rates $2 per day up.
Write for literature.

HOTEL LENOX

We solicit appointment as

authorized sales or servicing
agency
We are Completely equipped to
act as your authorized servicing or sales agents.
Your Investigation is welcomed.

Manufacturers:

72 Cortlandt St.

WES TFIELD
Ol 60

L`tL'ntai02(C)

140 North St.
West of Delaware
Clarence A. Miner. Pres.

AUTHORIZED
PILOT SPECIALISTS
Our facilities enable us to render prompt and
efficient service on any PILOT problem. Also
general repairing to the trade. broadcast stations,
research laboratories, etc.

New York, N. Y.
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JENKINS & ADAIR, INC.
VARIABLE ATTENUATOR

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 neutralizing, ganging, and tuning of the
radio -frequency stages in a receiver,
and it is fitted with an output voltmeter for indicating the best adjustment.
Price $110.00

General Radio Company
30 State Street

Cambridge, Mass.

61

Types GA-200 & GA -500

For Use to BroadcasHng Station, Control Noon..
Studio, Sound Stage, Recording Room and Laboratory.
In an audio circuit between an output and an input of
equal impedance, It Is often desirable to place a variable volume controlling device which Is calibrated, and which In Itself
produces no distortion. This takes the form of an H -type resistance network. and has long been familiar In telephone
practice.
The Jenkins & Adair Variable Attenuators are variably
IItype networks, ranging from 0 to 20 DB. In steps of 2 Olt.
They are highly accurate instruments, making them suitable
for laboratory measurements as well as commercial broadcast
and recording work. Two types are built. adapted to 201
ohm and 600 ohm circuits. They are identical in size and
mechanical construction as well as In price. They are very
heavily built, and good for years of hard service.
Price On U.S.A.)

$85.00

F.o.b. Chicago.
Rend for Buitstta No. 10 giving full description and uses.
JENKINS & ADAIR, INC.

ENGINEERS
3333 Belmont Ave., Chicago, U. S. A.

British Offices: 76 Old Hall St., Liverpool, England.
40 Buckingham Gate, Westminster, London, SW 1, Eng.
French Office: 16 Rue de Cheateaudun. Asnieres. France.

For General or Special

RADIO

CONSTRUCTION WORK
You need only one tape

MICROPHONES
Model B
F

ON'S
jOHNS
INDUSTRIAL

LIST
$45.00
$60.00
$500.00

(Filter)

Condenser (complete -batteries)

TAPE

IN

general use, this tape may be used for
cabinet and panel masking, for group
wire wrapping. In loudspeaker construction to bind leads, protect armature and field
windings while in coil construction to pro tea taps-anchor leads or replace metal
clamps in core binding. These are but a few
of the uses that are saving time and money
for other radio manufacturers

Our new G.I.C.- -M -I5W Amplifier. A New circuit
2 db's from maximum at 100 cps and 8000 cps.
Three stages. Exceptionally high gain. Remarkably free of hum. Excellent quality. Complete
mike input circuit is incorporated within the amplifier, all run from one power supply. Adaptable to
Mikes, Radio and Phonograph. List $250.00.
Mike, Radio, or Phonograph:
Supplies its own Mike current, 15 watt output
into 4000 ohms or 15 ohms.
Ultra sensitive overall gain 88 db'a.
I

-

Have yor seen the new Johnson:: Tape Dispenser?
Holds full size roll of tape up to 11/4 inches wide.
Enables von to cut any length of tape instantly.
Eliminates pre -handling-no waste.

Testing Costs You Nothing

AMPLIFIERS

Complete System -30 watts
Portable System -30 watts

Portable System-I

5

watts

¡t

)

PRICES
ON

REQUEST

Special Work.
Do

Send Your Specifications.
You Nerd a New Transm. tier?
Wr Build Them,

GENERAL INDUSTRIES CORP.
222 Grove St., Waltham, Mass.

R. F. fly.
JOHNSON & JOHNSON, New Brunswick. N. J.
Please send free sample roll of Johnson's Industrial Tape and
information on the Tape Dispenser.

Name
Company

and No
City

State

l'age
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JUNO

DEPENDABLE
QUALITY

-

UNIFORMITY

Tube

SERVICE
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WAXES
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Parts of
Quality

MELTABLE
INSULATING and WEATHERPROOFING COMPOUNDS
WAXES -All kinds.
IMPREGNATIONS -Condensers, Coils, Rubber Covered and Weather -Proofed Wire, Telephone

Plates

and Electrical Cables, Etc.

COMPOUNDS -Coils, Condensers,
Batteries (Wet & Dry), Pot Heads, Cables, Wiring Devices and Specials.
FINISHING -All grades of Weather Proof and
Rubber- Covered Wire.
SEALING

(all types)

Getter Cups
Filament

SPECIAL COMPOUNDS

Hooks

Cathodes
Special parts to order
Send us your specifications

35th St. & Maplewood Ave.
Chicago, Ill.

"For over

35

Juno Fasteners, Inc.

yrs."

E. Orange, N. J.

26 -32 Sterling St.
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PRODUCTION
NUMBER

Why

August
R .a 1)10 ENGINEERING

Radio Manufacturers
Select Dexstar
Dealing with the Problems of Manufacture,
Materials, Factory Pro-

cedure and Inspection
in the Radio and Allied
Industries.

And Featuring the I. R. E.
Convention at Toronto
August 18-21

-

Advertising Forms Close
July 28th

CONDENSER
TISSUES
MAKING Dexstar condenser tissue

brings
the thrill of craftsmanship to its makers.
Every yard of condenser tissue that leaves our
mill is subjected to a number of most exacting
tests. Unless it measures up to every specification in the smallest detail, it is thrown out.
It is tested for the presence of conducting particles. The conducting particle content is kept
at an extremely low minimum.
It is tested for porosity. If it should be the
least bit more porous than the requirement
prescribes, it is not accepted by our laboratories.
It is placed in an electric circuit as a test of
dielectric strength. If it should break down
below a specified voltage, it is consigned to the
waste heap.
The product that results from such painstaking care is reason enough for its use by so
many radio designers and builders of successful apparatus.
Write us for further information.

C. H. DEXTER & SONS, INC.
Halters of Highest Grade Thin Papers Since 1835
WINDSOR LOCKS, CONN.
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Compare this New

PROVE
FOR Yd JRSEL F

STU PAKO FF
N9 287 PURE MAGNESIA

INSULA\ORS
minimize tube failures and in doing so
greatly reduce manufacturing ,cost and
replacem ent expense.
To convince you that
Stupakoff 'No. 287 Magnesia Insulators are the
finest to be had, we will
send enough samples so
that you can make conclusive tests. Naturally, there
is no obligation on your part.

Electrolytic Condenser
COMPARISON between this new electrolytic condenser, which was introduced at the RMA Show at Atlantic City,
and other units of the same type shows
that the ACRACON may be operated at

much higher temperatures with lower
leakage current. Laboratory tests prove
that leakage is considerably less than .2
milliamperes per microfarad.

tIECTROI}nC
CONDENSE.

Other points of ACRACON superiority
are: one -hole, single nut mounting
which simplifies chassis assembly; anod
connection under chassis; self healing;
lack of surface corrosion; and low power
factor. Cross current leakage between
the anodes and high resistance in the
common lead usually found in 3 -electrode types are eliminated in the ACRACON 8 mfd. single electrode. The unit
is enclosed in a sanded aluminum
container which provides the negative
connection. Peak voltage is 440 -volts;
all -over dimensions PA" x 4 % ".

Further information including interesting charts showing
electrical characteristics will be gladly furnished on request.

BY -PASS CONDENSERS
240 combinations of
capacity voltages and lug
or lead arrangements are
included in the recently
announced ACRACON line
condensers.
of
by -pass
Write today, enclosing your
speciacatlons. for information and prices!

Over

TYPE A W

A)
Designed for
where chassis space is
Two or
premium.
lugs
In
position
shown.

(8

use

at a
three

Stupakoff Laboratories
INCORPORATED

INSULATORS

Hamilton Avenue
Pittsburgh (6), - - - - Pa.

CONDENSER CORPORATION
OF AMERICA
259 Cornelison Ave., Jersey City, N. J.

6627

Factory Branches in

Chicago
Wax
densers

Cincinnati

Los Angeles

-Oil

Toronto

-

Impregnated Con Condensers
Condensers-Electrolytic Condensers
Power Condensers-Transmitting Condensers

Impregnated

-By

Pass

\VrLLra

MS PRESS.

INC., NEW YORE-ALBANY

First

-

Is It

Good

Enough?

And Then You Can Consider Price
Every experienced radio manufacturer knows what it means to get and
keep a really first class factory manager.
Your Source of Supply on Transformers is equally important to the net
result of your product
sales volume and profit.
Dependable factory managers are not selected on a price basis. For the
same reason don't permit your Transformers to be bought because they
are cheap.
If you demand for your Receiver the newest in approved design and the
then you will find in Dongan, as
finest in Transformer construction
many others do, the ideal source on

-

-

TRANSFORMERS
POWER AMPLIFIER

No. 4612 Variable Voltage Testing Transformer
Costly mistakes are saved by using this Transto 150 volts
former. Exact voltages from
can be found immediately.
-for 115 volts, 60 cycle line ..$32.50 net
-for 115 volts, 25 cycle line ..$42.50 net
I

Write for all the details of No. 4612 Transform

Dongan Electric Manufacturing Co.
2991 -3001 Franklin St., Detroit

AUDIO

COMMUNITY RADIO SERVICE
1947 E. TIOGA ST.,

JUL25.1930

PHILA., PA.

Master Voltage Control
insulated with Bakelite
Laminated. Made by

Master Engineering
Co., Chicago, III.

COVER PLATE OF THIS VOLTAGE CONTROL.
IS A BAKELITE LAMINATED PUNCHING
To produce insulating cover plates

of Bakelite Laminated for this Master Voltage Control requires only
two very simple operations. In one of these the eight
blade -slots, and twelve rivet holes are punched out.
In another, the correct voltage markings and name
of the maker are stamped into the material clearly
and indelibly.
For the numerous

flat insulation parts, of various

shapes, used in radio receivers and accessories,

Dilecto

THENOLITE,

-6AtlELITE

Bakelite Laminated has many advantages. In addition
to possessing uniformly high insulation value, it
permanently rigid and strong, non -hygroscopic, and
does not deteriorate through age or use.
Bakelite Laminated may be drilled, punched, stamped,
machined or sawed into practically any form required.
It is available in sheets and plates of any thickness
desired, and in rods and tubes of many diameters,
under any of the following trade- names:

Textolite Micarta

.oRMlcw
.., ,-.11-11731-

C,YtVfNANE

Write for Booklet 38 -L, "Bakelite Laminated."

RAKELITE CORPORATION,

247 Park Avenue, New York. CHICAGO OFFICE, 635 West Twenty- second Street

BAKELITE CORPORATION OF CANADA, LIMITED, 163 Dufferin Street, Toronto, Ontario

BA K LITE
THE MATERIAL OF A THOUSAND USES

