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THE HAMMOND PERFECT PITCH ELECTRIC PHONOGRAPH MOTO

Are Performance—and Price
Important to You?

ERFECT pitch reproduction—a Far

simp|er construction, and perma-
nent lubrication are some of the fea-
tures that combine to give a new kind
of performance.

Bent records, vo|tage fluctuations
and other irregularities do not prevent
the Hammond Motor from reproducing
accurate pitch because they do not
affect its speed. There are fewer
parts...no mechanical governor...no
noise. It is the ideal phonograph mo-
tor, and the price is fFar below what
you would expect.

We would be g|ad to send you

Bulletin “F” which explains in detail
—or better—let us send you a samp|e
motor and testing instructions and de-
termine for yourself in your own lab-
oratory that it will out-perform the
motor you are now using.

Mail the coupon below for imme-
diate action.

The Hammond Clock Company
2915 N. Western Avenue, Chicago, lllinois

|
|
| Gentlemen:
i [] Send me Bulletin " F”’
|

|
|
|
|
[] Send me sample phonograph motor and testing instructions |
|
|
|
|
|

Hemmond Phonograph Motors are manufactured exclusively by The Ham-

mond Clock Company under H

d patents and applications. For sale

only to manufacturers of phonographs and radio-phonograph combinations.
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ORMICA is equipped for rapid and prompt pro-
quction of punched insulating parts in quan-
tity. It has the largest manufacturing unit in the
business for phenolic sheet—and a great amount
and variety of machinery for its fabrication.

It has an organization specialized for 17 years on
just one product. Such concentration is bound
to produce results, and it has—a high quality
product of unusual uniformity.

Send your blue-prints for estimates.

THE FORMICA INSULATION CO.
4626 Spring Grove Avenue
Cincinnati, O,

ORMICA
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Inspection Department in
Anaconda Magnet Wire Mill

Prove the quality of

Anaconda
MAGNET WIRE

In the manufacture of Anaconda Magnet Wire, test follows
test continuously from bare wire to finished spool. More

than a score, both physical and electrical, prove Anaconda
the standard of quality. Then before the wire is wrapped
for shipment, a fina] test assures accuracy of gauge.

ANACONDA WIRE & CABLE COMPANY
General Offices: 25 Broadway, New York City
Chicago ( Tce: 20 North Wacker Drive Bldg.

Magnet Wire Mills at
Muskegon, Mich.; Anderson, Ind.; Sycamore, III.
Sales Offices in Principal Cities

Anaconda safeguards quality from mine
to consumer — provides a nation-wide
service, prompt, dependable, complere.
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RECEIVER AND VACUUM TUBE
PRODUCTION

RODUCTION of radio accessories and

radio receivers, in July got away to a good

start. We say ‘“good’ advisedly. The

start this year is, in its nature, a very
healthy sign. Production this year has in most
plants been entered upon with an improved under-
standing of the extent of the market and of mar-
ket needs.

Through membership in the RMA the majority
of the manufacturers have been enabled to get
a fairly exact picture of the situation on a national
scale. There is evidence that manufacturing execu-
tives have availed of the opportunity presented in
conferences and at conventions to orient their pro-
duction programs so as to have economically
reasonable relationships to the programs of other
established companies. This is not a credit only
to the manufacturers’ association. It is a credit
also to the business sense of individual members
of the association who have learned how best to
profit from cooperative membership in the trade
association.

Still another promising sign is the cooperative
thought centered upon the sales situation by manu-
facturers of vacuum tubes and manufacturers of
receivers. There is less inclination at present on
the part of tube manufacturers to force upon re-
ceiver manufacturers refinements and innovations
in tube design so soon as each little forward step
is taken. Rather, there is a disposition to main-
tain uniformity in tube characteristics and tube
performance.

The receiving set industry, as well as the public,
are entitled to this sensible procedure. Orderly,
economic procedure permits of consolidating every
three or four years the small, accruing better-
ments into an identifiable improvement, worthy of
wide publicity as a sales stimulant.

No one familiar with the past of set sales doubts
that much of the resistance to sales of the higher
priced sets has been due to the bogey ‘“revolu-
tionary invention to be announced soon.”

There are in service today radio receivers which
when transmission is good and atmospherics
not troublesome, warrant the claim of an owner:
“It couldn’t be any better.”” Nevertheless, im-
provements will be made all along the chain from

Radio Engineering, August, 1930

DONALD MCcNICOL, Editor.

original source to output. The hope is that the
bulk of the industry has learned the way to main-
tain industrial stability, while holding ajar the
gate through which changes, alterations, better-
ments, or whatever is in store for the future, may
come along in an orderly and an industrially
economical manner.

A

LET’S GO!

NE manufacturer of radio receiving sets
tells us that in July and August, this
year, his factory will put twenty thou-
sand new employees at work. This

means production.

Rapio ENGINEERING in July received requests
from eight other manufacturing plants for the
names of competent laboratory and production
engineers.

In one day in July, Rapio ENGINEERING ap-
swered sixteen letters from manufacturing estab-
lishments which called for information about
stated raw products, radio parts and accessories.

Of course, at this time of year these activities
may be looked for, but there have been some
who have had the notion that there are in the
country surplus stocks sufficient to take care of
the 1930~1931 market needs. With the market
requirements anticipated as closely as this is
possible and with each manufacturer engaged in
turning out what he has good reason to believe
should be his share of the business, there is cer-
tain to be a fair share of prosperity for radio
companies, radio engineers, mechanics, distribu-
tors and dealers.

A

THE ILR.E. CONVENTION

HE convention of the Institute of Radio

Engineers to be held in Toronto, Can-

ada, August 18-21, promises to be a

largely attended gathering of engineers,
manufacturers and dealers. An interesting pro-
gram of technical papers has been arranged and
the social and entertainment features of the
meet are unusually attractive. The time set for
the Convention promises agreeable weather con-
ditions in the Canadian city.

www americanradiohistorv com
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This Speaker assembly

now made faster and betier

e «.+ Simply by replacing
bolts and nuts 4 ¢ awith

Seli-tapping Serews % &&

The Speaker Department of a prominent radio
manufacturer found that it took too much time
fastening the paper cones 1o the speaker shells.
Bolts and nuts with lockwashers were
being used for the purpose, and consid-
erable fumbling occured in placing them.
| This defeated every attempt to obtain
assembly speed.

In the assembly of the Receivers made by
this comcern, a similar problem was
solved by using Hardened Self-tapping
Sheet Metal Screws instead of machine
screws. This led the Speaker Depart-
ment to try these Screws for their fasten-
ing job. They proved to be ideal and
were adopted, as only one simple opera-
tion is required to use these Screws—
merely driving them in with a screw
driver—the speed of assembly was greatly
accelerated, with worthwhile savings in
labor as well.

So satisfactory did the Self-tapping Screws
prove on this cone assembly that they were
also adopted to replace machine screws
for fastening the transformer to the mal-
leable-iron speaker pot. Costly and diffi-
cult tapping operations were here entirely
eliminated by the simple change in fasten-
ing devices.

Many radio manufacturers find these
unique Screws the easiest, speediest and
most economical means of assembly. Test
these screws for your work—see what they
will do. A brief description of your assem-
blies bring proper samples for trial free.

- A
e ; PARKER-KALON CORPORATION
‘:'ﬁ Dept. L, 190-198 Varick Street, New York

o T PARKER-KALON

Simply turn a Self-tapping

Scrw into a drilled or HARDENED 7/ SELF-TAPPING

pierced hole. It taps its

own thread in the material
ching scremn” ovonunder Sheet Metal SC rews

ib A PATENTED — APR, |, 1919 — No. 1209232 — MAR. 28, 1922 — No. t41tia4
vibration. AUG. 14,1923 — NO. 1465148 — FEB. 10, 1925 — NO. 1526182 = OTHERS PENDING
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THE

SOURCE
of
SUPPLY
for

high quality metals

and alloys, refined
especially for

vacuum tube parts

MOLYBDENUM
(99.95% pure)

An exceptionally highgrade
product. refined by exclu-
sive Fansteel process which
assures unusual purity and
uniformity.

Moly “B”

Moly “X”
Two carefully compounded
hardened Molybdenum Al-
loys, excellent for heaters,
springs, hooks and support
members, each possessed of
special characteristics that
make it best for certain
purposes.

TANTALUM
(99.9+% pure)

A superior metal of ex-
tremely low vapor pressure,
great gas ahsorbing proper-
ties and ability to withstand
high temperatures. 1deal for
plates and grids.

“TAW” Metal

A ncw Tantalum Alloy of
exceptional characteristics.

CAESIUM
RUBIDIUM

Pure metals and salts for
photo-cells.

All Funsteel metals are made
in the Fansteel plant, under
strict laboratory control.
Supplied in all standard
commercial forms.

Write for full informa-
tion and prices.

4 i T Fansteel wire
doesn’t get
“mized’’ in
stock. Carton
\ . and Bakelite

g, @ | spool both

\ plainly labeled

Radio Engineering, August, 1930

‘E"; in ALL types

of tubes

IT PAYS

to use

FANSTEEL

WIRE axp METALS

It’s false economy to use cheap materials in a tube
merely because the tube sells at a low price. For,
with cheap materials, rejections run high—mean-
ing losses of material, labor and overhead. Even
worse, defects which crop out in performance
may mean heavy losses in reputation and good
will,

Fansteel Tantalum is absolutely the best metal
obtainable* for grids, plates and support mem-
bers. It forms and welds easily, it holds its form
under high temiperatures, it requires no elaborate
treatment, is easily de-cdsse(l and will absorb gases
liberated by other metals.

While Tantalum may cost a little more, the dif-
ference is more than saved in lowered rejections
and elimination of treating operations. Longer
life and nnproved performance make its use even
in low price tubes, a distinct asset.

Let us prove this to you. Write
today for samples of Tantalum-—Dbet.
ter still, ask for an engineer to call.

wwWwW americanradiohistorv com
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POLYMET
advertisements
which have
been running
in Journals
reaching
radio men
throughout
the world.

R

* + *

Tres gigantescas plantas
industriales se ericuen-
tran siempre trabajando,
produciendo estos articu-
los Polymet usados por
¢l 80%, de los principales
fabricantes de aparatos
de radio de los EE. UU.
Escriba en solicitud de
catilogos, precios y
descuentos.

POLYMET MANUFACTURING CORPORATION
(Dapartamanto de Exportaci dn)

)
15 Lalght St.. New York City
U.S. A,
ARLAB—Claves: Todss.

Direccibn cablegrifica:
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1n

the
AIR

A QN

Boston
Atlanta
Chicago
Providence

TOWCI’S T 1906, made the household use of radio practical.

COVILL

MANUFACTURING COMPANY

*cWATERBURY + CONNECTICUT -

Cleveland Detroit
Los Angeles
New York

HE invention of the audion tube by Lee DeForest in

Today the radio tower so commonly seen is representative
of a truly towering industry. And yet they tell us that
radio is still in its infancy.

"To Scovill these ‘‘towers in the air’” have a special signifi-
cance—for Scovill proudly cherishes the thought that
even before 1906 its contributions were welcomed by
radio engineers. Scovill radio products—particularly !
condensers—have played an important part in the suc-

cessive steps of radio’s development.

Today Scovill radio condensers are admittedly the indus-
try’'s standard of quality. Manufacturers of the finest
radio sets use them—and we are sure they will continue
to use them, for Scovill quality and Scovill service are
of the sort that build good-will.

Established 1802

Cincinnati
San Francisco

Philadelphia In Europe—

The Hague, Holland
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The coil's the thing./

In every hook-up an ideal coil is
specified for each functionintheset.

Eac: Dudlo coil is backed by its

reputa’ion as the utmost in coil per-
fection, anc though tucked away in

the chassis of 2 <2t . .. forgotten,
yet dependea upon . . . will give

years of faithful performance.

Continuousperformaiczisassumed

Tubes may come and t:hes may
go. ..condensers may brec )W
... but the coils mustgoonfor:v

Dudlocoilsare superblyengineere.
and constructed by experts to fit
individual requirements . . . no |
matter how complex or difficult. = @& |

T —

e

FORT WAYNE PLANT FORT WAYNE, INDIANA

GENERAL CABLE CORPORATION

EXECUTIVE OFFICES: 420 LEXINGTON AVENUE NEW YORK o OFFICES IN PRINCIPAL CITIES

www americanradiohistorvy com
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“ROUND ROBIN”’

Akt -

Group
Subscription
Rate

.vx‘w“s (The subscription
rate for individual
subscribers is $2.00 a
year.)

Note: Under the require-
ments of the Audit Bu-
reau of Circulations each
subscriber is required
to fill in his name and
classification in his
o w n handwriting.
Will you, please?

Will you not cooper-
ate with us by classify-
ing subscriptions sent in
as follows:

(M) Manufacturer

(Please check M’ if you are an execu.
tive, purchasing agent. “production mana-
per, service g nt superi d
or foreman.)

(E) Engineer
(T) Technician.
(S) Service Man

Note: If you do not belong
in the above classifications,
please write in your occupa-
pation or vocation.

www americanradiohistorv com
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ATAPULTED silently into the air, the glider taking advantage of every tiny

air current, soars noiselessly and gracefully up and down the air valleys at
the touch of the control sticks. It’s the acme of smooth performance.
The modern radio receiver, if it is CENTRALAB equipped, figura-
tively speaking, rides the ether waves smoothly and noiselessly.
For real adventure in radio reception insist on CENTRALAB volume
control equipment.

= - — F H

Y —_—y R
This shows the exclusive
rocking disc construction of
Centralab volume control.
“R" is the resistance. Con-

tact disc “D” has only a

rocking jaction on the sz CENTRAL RADIO LABORATORIES
Bt iy inearaced. T Dept. 212 B, 16 Keefe Ave. Milwaukee, Wis.

www americanradiohistorvy com
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AUTOMATIC
LINE VOLTAGE

REGULATION

by CLAROSTAT

FOR that new radio set

As a built-in feature—taking advan-
tage of a low-voltage primary winding
transformer, matched to the unit—
there’'s  the  CLAROSTAT  LINE
BALLAST.

A handy unit. All-metal, sturdy con-
struction. No glass or delicate fila-
ments. Nothing to get out of order.
Flat or round prongs to fit receptacle.
AUTOMATIC — increases resistance
when line voltage goes up, decreases
when line voltage drops.. Prompt re-
sponse—no dangerous lag—surge-proof
protection.  Holds applied voltage
within 5%, plus or minus specified by
tube manufacturers, despite widest line
voltage fluctuations.

Indispensable when sets are sold and
used everywhere. No longer need man-
ufacturer and merchandiser fear low-
voltage or high-voltage areas. All areas
become normal areas—when CLARO-

STAT LINE BALLAST is used.

FOR that old radio set

The AUTOMATIC LINE VOLTAGE REGULATOR
CLAROSTAT—a true accessory. Immediately applied
to any set operating on socket power. Plugs between
receptacle and attachment plug. Keeps applied voltage
within safe limits. Automatically increases or decreases
resistance. Not a fixed resistor. When line voltage
drops, it reduces series resistance to a minimum. No
changes required within set itself.

Indispensable. Saves tubes. Eliminates service calls. It
satisfies.

"TECHNICAL DATA REGARDING THE LINE VOLTAGE FLUCTUATION PROBLEM." is the
title of a bulletin just off the press. It's yours for the asking. Werite for it.

CLAROSTAT Mrc.Co. 285-287 N. 6w sT.BkIYN. NY.

www americanradiohistorv com
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NATIONAL

UNION
TUBES

Page 13

WIN

7 OUT OF 8 FIRSTS IN IMPARTIAL TESTS!

DR. RALPH E. MYERS, the scientist, brought his staff of

FAMOUS LABORATORY PROVES

NATIONAL

How Tests Were Made: Random samples of
National Union tubes—the new ones designed
and produced by Dr. Myers and his brilliant
staff—were taken from stock. Just run-of-mine
samples, understand. Retail stores supplied lead-
ing competitors’ tubes. Then Electrical Testing
Laboratories, New York, tested each type for
static ch iotics, i current, fil
emission, plate voltage —plate current character-
istics of type 280 rectifier tubes, and filament or
cathode temperatures.

What They Found: National Union's 224’s,

for ged highest in ! con-

UNION’S SUPERIORITY

ductance, low in interelectrode capecity . . .
proving they cannot be surpassed for selectivity,
sensibility, distance reception. The 280 demon-
strated the Jong life we claimed for it. National
Union’s 112A, 171A, and 245 tubes averaged
higher than other brands for tone and volume.
Only one type of our tubes graded second, and
it stood high on the list.

The full Electrical Testing Laboratories’ re-
port will be shown you in confidence by the Na-
tional Union representative. If you sell tubes,
see it without fail.

Such quality is bound to command confidence.

15 from to produce 1 Union
tubes—the finest in his great career, laboratory tests prove. To
increase your tube sales feature the National Union line.

Such quality commands

CONFIDENCE

NEwW York, July 20.— Another report by an
impartial laboratory has come in . . . Again
National Union tubes demonstrate their out-
standing quality—by performance.

Today the Electrical Testing Laboratories,
East End Avenue and 80th Street, scientific con-
sultants to the country’s leading electrical manu-
facturers, announced the findings of recent tests,
totally unprejudiced. The National Union tubes
when compared to the largest selling tube in
America proved in impartial tests to be thorough-
breds at least equal in quality totheir competitors’.

Here are Profits for You

National Union is today America’s premier brand of
tubes. The quality iz unquestioned, the sales policies
are firm and fair to all, the banking sponsorship assures
stabillty and strength. National Union Is & brand thst
the jobber and dealer can sell with confidence and pride.
Write or wire today for complete information to the
General Offices, 400 Madison Avenue, New York City.

Every tube leaving our plants today is 1009 electrically per-
fect, because of **double test'* system unique in the induatry,
perfected by Dr. Myers and his distinguished National Union staff.
You can sell the National Union tubes with 100% confidence.

In 7 scientific studies out of 8 National Union
tubes proved their brilliant efficiency. Here is
definite illustration that the new National Union
tubes give richer tone, finer selectivity, longer
life! The E. T. L. report reveals that these re-
markable new tubes have a Mutual Conduciance
(i. e., proof of quality) equal to or better than
any other quality tubes on the market. All
of our tubes proved to be far above the average.

The credit goes without question to Dr. Ralph
E. Myers and his incomparable National Union
engineering staff.

For years this famous group made tubes for
Westinghouse. Dr. Myers was responsible in all
for nearly one billion R. C. A. and Cunningham
tubes.

But this National Union tube is his master-
piece! His greatest triumph!

Ask the National Union jobber today about
these remarkable new tubes. Investigate our
new 6-fact profit plan. At least try these tubes
in your own home. Find out what winning
thoroughbreds they are. Then sell them with
assurance to your customers . . . They are real
money earners for dealers. Ask for the proof.

The Tubes We Needed

Says U. S. Radio . . . **We have now shipped your tubes
aa standard equipment with Apex sets for more than
four months and have in that time distributed well over
200,000 of your tubes with our receivers . . , Qur service
calls have been less than ever before in our experlence
« . "1 Clarke Coit, President, United States Radio
and Televislon Corporation, leading set manufacturers.

NATIONAL UNION RADIO CORPORATION
400 MADISON AVENUE -

NEW YORK CITY
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Three Dimensions—

Wide scope—

Acoustics—
Sound—

Color—

——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 1s 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 is not sold on newsstands ‘

NS i . N NS - -

Rryan Davis PurLisming Co., Inc.,, 52 Vanderbilt Ave., New York City Please check your classifica-
$2.00 for 1 yr. } Ml o . .
i { -
Enclosed find $3.00 for 2 yrs. subscription to Projection Engineering. ) %Iafludf_acturu ) 1

o . . It J ant

2. Enclosed find $3.00 for one year's subscription to both publications. ngeti;?fmc;)::?l;;;c;gn,ppu’,‘n

chasing agents, etc.
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7 )
WASHERS

67erlock washers
and terminals utiliz-
ing a new construc-
tion principle afford
a positive and last-
ing contact.

All steel washers are
hot solder coated af-
ter fabrication which
prevents rusting.

PATENT AFPPLIED FOR.

Page 15

TERMINALS
N’

T Grelodk

8werlock terminals
speed up production
and lower costs.

They are hot solder
coated after fabrica-
tion which makes
them easier to solder
and insures a posi-
tive connection that
will not come loose.

A/

Special hot solder coated terminals either
plain, eyeleted, or lock-made to order.

Send us your specifications.

MANUFACTURED BY

THOMPSON-BREMER & CO.

1750 Carroll Avenue Chicago, Illinois

#
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IMPRESSIONS ..« EXPRESSIONS

AUSTIN C. LESCARBOURA

N

Tone-Plus
Broadcasting

]IIE race between transmission

and reception continues in broadcasting circles. Severai
leading broadeasters have been remodelling their trans-
mitting stations of late not so much for the purpose of
increasing power as to improve tone quality. Many inore
have signified their intention of improving tone quality.
At the receiving end we are becoming more and more
aware of this steady improvement in broadcast transmis-
sion, particularly by way of remarkable depth and mel-
lowness in certain types of programs. All of which means
that radio set designers and manufacturers must provide
the bhighest type of audio amplifier and loudspeaker in
keeping pace with the transmitted signals.

A
More Super-
Heterodynes
UT of the blue sky comes the

announcement that the RCA has finally made the super-
heterodyne patents available to its licensees. Ileretofore
kept exclusively for the RCA and associated brands of
receivers, the superheterodyne circuit now has an oppor-
tunity of competing side by side with the tuned radio-
frequency circuit. Furthermore, the engineers of many
companies may now have an opportunity of seeing what
they can do with this peer of circuits,

It is our modest opinion that the superheterodyne is
going to make new strides as the result of its availability to
many manufacturers. It is a circuit of many possibilities.
While it is true that the tuned radio-frequency circunit has
been developed to a remarkable degree, because it was the
only satisfactory circuit available to set manufacturers
under the former license agreement, the superheterodyne
circuit has certain inherent advantages which place it
ahcad of any other. And now with many heads at work
on how to apply this circuit to the best possible uses, we
may be sure of a superheterodyne era in broadeast reception.

A
Mantle-Piece
Radio
HOSE chaps out on the Pacific

Coast have stolen a march on the East and Middle-West
radio manufacturers, by introducing the compact, self-
contained, attractive mantle-piece radio sets which are
meeting with much favor in the West. What is more,
they are showing us how to introduce the second and
even third radio set in the average home, at a time when
many of us thought the radio market was approaching
saturation.

As we understand the situation, the idea of the mantle-
piece radio set is quite similar to that of the small
second car in the average family of comfortable circum-
stance. The second car is small, inexpensive to operate,
and good enough to do the routine work about the village
or town, thus preserving the large car for longer trips and
for carrying the entire family and guests. Likewise with
the mantle-piece radio set;instead of having all the power,
tone quality, sensitivity and selectivity that may be re-
quired of the main radio set, it has just enough to tunme
in local stations and provide entertainment in the small
room. Therefore, it can be built at a very low and at-
tractive figure.

They are clever out California way, when it comes to
big things in small packages. Compact bungalows, bullt-
in beds, handy buffets, kitchenettes—all those things
originate out i sunny California, where space is appar-
ently at a premium. The mantle-piece radio is certainly
another clever suggestion which comes at an opportune
time.

A
Johnny On
The Spot , .
ECULIAR times we are passing

through. The other day a well-known parts manufacturer
told us that no substantial orders were being placed for
parts by set manufacturers. A few orders are trickling
through, but only for a few hundred pieces at a time.
Furthermore, the orders are being scattered around, since

price and quality don’t mean much for these sample
orders. Whoever happens to be on the spot at the right
time, gets these small orders. It is a Johnny-on-the-spot
market.

However, things will happen by October 1st at the latest.
It will then be a case of either getting into production,
or going out of business for good, for the season is now
many months behind the production schedules of previous
years. And when real production gets under way prices
and quality will once more be taken into consideration.
Meanwhile, the policy of some manufacturers to discon-
tinue their advertising and slacken up their selling efforts
is to be deplored. At this very moment, no doubt, set
manufacturers are doing some tall figuring on how to get
the best value for their orders to be placed in the next
few months. The industry is going to do the shrewdest
buying of its career. And unless the product is kept
before the buyers, there will be little consideration when
the time arrives for the handing out of orders.

A
Profitable

Alterations I i
ERE and there we come across

set manufacturers who have made some profitable altera-
tions in their old models, thereby making them salable
at attractive prices. One manufacturer, faced with the
competition of others on a certain type of set which
could no longer command the original price, very wisely
went to work and included a phonograph feature at a
cost of some twenty-five dollars per set, and succeeded in
selling the entire stock at the original price, after all.
The twenty-five dollars per set simply staved off 2 grand
dumping party, which would have hurt this particular
manufacturer far beyond words because he has never in-
dulged in dumping.

We are told that there are hundreds of thousands of
sets now seeking buyers, and yet the manufacturers of
those sets have already come out with other models of a
more advanced design including screen-grid tubes. Per-
haps a little remodeling might help those sets already
made and seeking buyers. Perhaps during these dull
months those sets might be remodelled into screen-grid
sets. That should not be such a difficult job. And the
sets would then be brought up to date. Or again, there
might be some slight change or addition to those sets.

wWwWw americanradiohistorv com
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These are net prices
on de Forest
Transmitting Tubes

510 -15 Watt Oscil-

lator............ % 9.00
503A -50 Wan 0&

cillator and R. F.

Power Amplifier 30.00
511 -50 Want Oscil-

lator, A. F. Ampli-

fier, Modulator or

R. F. Power Am-

plifier ........... 30.00
545-50 Watt A. F,

Amplifier and

Modulator....... 33.75
552 -75 Watt Oscil-

latorand R.F. Am-

plifier .. . 24.25
504 -250 Wau 0&

cillator, Modula-

tor or R. F. Power

Amplificr........ 105.00
504 - A Heavy duty

250 Watt os=

cillator or R. F.

Power Amplifier,

tungsten filament 105.00
500 -500 Watt Spe-

cial Oscillator... 97.50
520B -5000 Wau

Oscillator, R. F.

Amplifier and

modulator, water

cooled........... 187.50
565-7%WattScreen

Grid R. F. Ampli-

fler i iiinidts o 16.50
560 -75WattScreen

Grid R. F. Ampll-

fier. 3 37.50
561 -5 00 W att

Sercen Grid R. F.

Amplifier........ 292.50
566 -Half wave

hot cathode, mer-

cury vapor recti-

fier. i A 9.00
572. Hnlf wave

hot cathode, mer-

cury vapor recti-

fiers. s iinpmans.oon 22.50
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Two 7{5-watters
designed primarily
for operation on

3 to 30 megacycles

THESE two de Forest 75-watters
may be used as oscillators and
radio frequency power amplifiers.
They are particularly suited for
stable r. f. amplification at either
low or high frequencies:

In operating on very high fre-
quencies leakage due to insufhi-
cient or improper insulation, and
inter-electrode capacity, are fac-
e Y tors that unless properly controlled
| will result in failures when oper-

rTJ $3 7.50 ating within this band of fre-
quencies—3 to 30 megacycles —
especially on the upper band. In these de Forest transmitting
Audions the construction reduces inter-electrode capacity to a
minimum, and the high quality and scientific placement of the
insulation reduces high frequency current leakage to the lowest
possible point.

In the Type 560 75-watter, the extremely low control grid to
plate capacity, which is inherent, makes neutralizing unnecessary
—this is taken care of by the internal shielding.

For further information
consult your local dealer or address

DE FOREST RADIO COMPANY

PASSAIC NEW JERSEY

Boston New York Philadclphia Atlauta Pittsburgh Chicago

St. Louis Kansas City Denver Los Angeles Scattle Detroit
Dallas Minneapolis Cleveland

Export Department: 304 E. 45th Street, New York City, N. Y., U. S, A,

‘ez M RECEIVING
(AUDIONS) TRANSMITTING TUBES
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TEXTOLITE LAMINATED

Preserves the original tuning
regard|ess of the weather

R|GHT on the premises of Uncle Sam, the whims of

weather vary betweenseasons (and between local-

hot and humid weather. General Electric research

7 constant power-factor. § Besides the radio-frequency
y
grade, there are available many other grades of Texto-

44
lite for the needs of radio manufacturers. € The eastern

lems. There is also a Textolite specialist in your nearby

G-E sales office.

General Fabricating Co. Electrical Insulation Corp.
165 Greenwich St. 308 W. Washington St.
New York City Chicago, Ill.

Join us in the General Electric program, broadcast every Saturday
evening on g nation-wide N.B.C. network

GENERAL ELECTRIC
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1 T

Fifth Annual

and First lnternational

onvention of the

Institute of Radio Engineers

HE fifth annual convention of
the Institute of Radio Engineers
is to be held in Toronto, Ont.,
Canada, Augnst 18-21, 1930. A
very excellent programm has been pre-
pared and in addition to the technical
papers which have been arranged, a
number of trips to radio organizations
in and around Toronto have been
scheduled. Special sight-seeing trips
have been planned for the ladies who
will find much of interest to them.

The convention headguarters will be
at the King Edward Hotel.

Prior to August 14th, information re-
garding any features of the convention
may be obtained froin Institute
Headquarters. During the con-
vention there will be members of
all committees on hand at conven-
tion headquarters, mezzauine floor,
King Edward Hotel.

An information table with mem-
bers of the Fellowship, Membership
and Ladies Committees will be open
from 9 a. m. to 10 p. m., during the
convention. The committee mem-
bers at this table will be glad to
answer any questions. Special
trips may be arranged either of a
technical or a special nature. Street
guides will be available,

For those desiring to arrive by
plane, Toronto is well equipped
with landing fields and there is a
regular service between Toronto
and Buffalo, N. Y. Further infor-
mation may be obtained by writing
to convention headquarters, atten-
tion A. M. Patience, chairman.

Special Attractions

The entire mezzanine floor of the
King Edward Hotel has been set
aside for a “Component Parts
Show.” FEach exhibit will have a
competent engineer in charge, capa-
ble of discussing his produets with

the engineer-delegate who is inter-
ested in them. This will be an oppor-
tune time for manufacturers of parts
and all engineers in the industry to get
together to discuss parts available for
next year's chassis.

Another feature of special interest
to engineers employed in the industry,
is the joint meeting of the Institute of
Radio Engineers and the Engineering
Division of the Radio Manufacturers
Association scheduled for 9:30 a. m.,,
Wednesday, August 20th. For this
meeting a number of very instructive
papers dealing with manufacturing
problems have been prepared.

DR. LEE DEFOREST
President I. R. E.

19
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Members of the Fellowship Com-
mittee who will be on hand at all times
at the information table will be glad
to arrange a trip through the Univer-
sity of Toronto building, whose labor-
atories have so notably contributed to
the advancement of science on this
continent.

On Friday, August 22, the day fol-
lowing the convention, the Canadian
National Exhibition opens for the
fifty-second consecutive year. This is
the greatest permanent achievement
of its kind in the world. Its grounds
cover three hundred and fifty acres,
and represent, including buildings,
almost twenty million dollars. It
attracts annually over two million
people from the four corners of the
world. We would suggest that yon
take your vacation at this time so
that you may be able to stay over
for this great event.

Committee on Sections Meeting

A meeting of the Committee on
Sections, at which it is hoped rep-
resentatives of all sections of the In-
stitnte will be present, will be held
at the Engineers Club on Tuesday,
August 19 at 6 p. m. This meeting
will give the many sections of the
Institute an opportunity to be rep-
resented at a meeting of the com-
mittee on sections and will provide
a means whereby the sections may
exchange opinions and ideas as to
methods of opemtxon A thorongh
treatnient of the subject of sections
and their operations will be in order
and section representatives are re-
quested to come prepared to discuss
the many angles of the question.

Reduced Railroad Rates for
Convention

The railroads have granted re-
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duced rates for the round-trip to
the convention and when purchasing
tickets, the reduced return rate
voucher must e requested, (No
vouchers are issued on round-trip
tickets.) This voucher must be val-
idated at the registration desk at
the convention and when presented
to the ticket agent, will entitle the
purchaser to one-half fare on the re-
turn trip to the original starting
point.

Convention Commitiee: A. ).
Patience. chairman: R. A, Hack-
busch, Martin Hodsoll, J. M. Leslie.

A. B. Oxley, Mrs. A. M. Patience,
H. W. Price, C. L. Richardson, K.
S. Van Dylke.

Registration and Arrangements: C.

L. Riehardson, chairman; 1. A.
Cline, . W. Irwin, S. Gibbons. R.
W. Northover, C. N. Smith, k. V. C.
Smith.

Exhibition  Committee: Martin
Hodxoll, ehairman; Vivgil M.
Graham and 1. G. Maloff,

Ladies Committee: Mrs. A. M.
Patience. chairman: Mrs. J. B.
Byers. Mrs. R. A, Hackbuseh, Mrs,
Leech, Mrs, 1. M. Leslie, Mors.
Noakes, Mrs. J. B. Parsons, Mrs. C.

L. Richardson, Mrs. A. H, K.
Russell.

Membership and Fellowship Commit-
tee: H. W. Price. chairman; B. deF,
Bayly, R. B. Chamberlain, W. T.
Choat, A. B. Cooper, C. I'. Edwards,
L. €. ¥. Horvle., R. I*. MeDonough,
A, IL K. Russell, J. G. Smith, all
section chairmen.

Publicity Committee: 1. A. Iack-
buseh, chairman; W. G. 11. Finch, vice-
chairman: W. H. Betty. C. E. Butter-
tield, 0. E. Dunlap, Fred Ehlert, R.
D. Heinl. Lloyd Jaequet, J. F. J.
Maher. Donald MeNieol and U, B.
Ross.

Editor of News Sheet: 1'rank
Daowsett,

Technical Papers Committee: K. S.

G. W. PICKARD, President
I. R. E., 1913,

Van Dyke. chairman; IL M. Turner,
and William Wilson.

Trips Commiittee: J. M. Leslie,
chairman; J. B. Byers, F. A. Gaby,
D. Hepburn, H. E. Mott, J. B. Par-
sons, L. M. Price.

Banquet and Entertainment: A, B.
Oxley, chairman; F, P. Guthrie, L.
L. Wright. H. 1. 8. Hamilton,

Some I. R. E. History

The Institute came into existence
at about the same time that the en-
larged utility of the audion was dis-
closed—rhe year 1912, DPrevious to
its formation there were two radio
socieries in existence: The Society of

teft: J. H. MORECROFT.
President I. R. E.
1924

Right: J. H. DELLINGER,
President 1. R. E,,
1925,
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Wireless Telegraph Engineers, on
January 1, 1907, had a member-
ship of eleven and on January 1,
1912, forty-three. The Wireless
Institute, on January 1, 1909, had
fourteen members aund on January

1, 1912, twenty-seven.

These two societies combined to
form the Institute of Radio Engi-
neers, with a total of fifty members,
in 1912, By January 1, 1916, the
membership had grown to 984.
During the war years, until 1919,
the membership was about one
thousand paid members.

Prior to 1924 the Institute was
mainly an organization of engi-
neers in New York and vicinity.
This, notwithstanding there was a
Section in Boston and one in Wash-
ington, and that engineers in all
parts of the world were members.

In the yeuars prior to 1924, the
main accomplishment of the lnsti-
tute was the production of the
Quarterly IPROCEEDINGS — very
ably editel by Dr. A. N. Gold-
smith, and the periodical reports of
the Standardization Comniittee.

It was in 1924, during DPresi-
dent Morecroft's term that the first
steps were taken to transform the

Institute into a widely useful profes-
sional society. The committees were
strengthened and cominittee chairmen
were looked to to attain objectives.

President JJ. H. Dellinger took office
at the heginning of 1925 and he plan-
ned many needed changes in methods
of Institute operation and management,
with the result that within the year
considerable improvement had been
made.

In 1926. Donald MeNicol, who had
bheen vice-president, hecame president.
Mr. MceNiceol had been a member of
the Board of Directors since 1919.
Vnder hix administration the reforms
bezun Ly Dr. Dellinger were carried
forward. In that year the PROCEERED-

E A
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INGS were gotten out Dbi-monthiy.
Large savings were effected in Insti-
tute costs; larger headquarters offices
were procured and various technical
and administrative committees were
speeded up in activity. At the end of
1926 the Institute had about 5,000 paid
members ; additional Sections had been
organized, and the services to members
had Dheen so extended that it became
economical to employ a permanent,
paid secretary. Increased income and
economical management resulted in a
healthy financial condition.

President Ralph Bown, who took
oftice in 1927 carried forward the re-
orgunizntion policies established dur-
ing the two previous years, with the
result that since that time the Institute
has had a steady growth under the
sneceeding presidents: A, Ioyt Tay-
lor, A. N. Goldsmith and Lee De For-
est, and its usefulness and influence
have increased in a degree highly
gratifying to those who in volnnteer
fashion devoted years to building np
the society.

The Toronto Section was formed in
1925, since which time it has been one
of the most snccessfnl Sections of the
Institute.

A

BAD BUSINESS?

Maybe It’s a Blessing To the Tube
Industry
By E. A. Tracy*

OW and then, about once or

twice a year, I wish heartily

that I owned an influential

paper. A paper like Raplo
ENGINEERING, for example. Because if
I owned such a paper I'd write some
strong editorials that ache to be writ-
ten. llere’s my idea of an editorial
right at present:

Bad business? We've been weltering
in a slump? Well, gentlemen, suppose
for the sake of argument that the radio
industry on the whole lost money dur-
ing the twelve months just past. What
of it?

And then in my editorial I'd say:
Maybe it's been a blessing to the
business !

For, consider the tube end of it.
Nineteen thirty has merely been the
great vadio tube industry’s test by
fire. What survives are the reputable,
strong companies inspired with the
quality ideal. What disappears are
the weak fly-by-night tube makers—
the fellows with more optimism than
mutual conductance in their systems.
Yes, 1930 will surely show which are
the permanents in the radio tube field.
which are to be trusted by dealers and
public. which are doomed.

Thus, the tube manufacturer (and
the set manufacturer, too!) with a
good product designed and made on a
scientific basis has nothing to
fear! IIe'll pass the 1930 test all
rirht.

Thirty million families or persons
in this land are radio fans! Does it
seem reasonable that they will aban-

*First Vice-President, National Union Radio
Corporation

don what has become for them an
impelling daily habit—an endless source
of news, entertainment, education—
because of depression? No. Quite the
contrary. The blacker the outlook the
more they would turn to their radios
to forget, That is human nature.
Ilalf the country today is either
needing first sets, or replacements.
And tubes! Those tubes which are
finest, those which serve best—mmst
surely know profitable sale in the next
twelve months., Quality was the story
in 1929, when the public paid $172,-
500,000 for 69,000,000 tubes. Quality
mnst be the story from now oun—be-
cause the public is not in the old
economic mood for reckless replace-
ments, It is buying the good things.
Hecanse they endure, hecause they pay
in the long run. It was predicted in
January that 1930 tube suales would

E. A. TRACY

rise to S4,000,000, of which 351,000,000
were replacements, and 33,000,000 the
tubes put in as initial equipment omn
4,500,000 sets. I doubt if we reach
such figures.

But of thix 1 am sure. The number
of tube makers must inevitably dwin-
dle. The old boom days are past. They
ended last fall, impressively. 1930 is
house-cleaning vear. The “depression”
is an economic boon to the tube indus-
try. The surviving manufacturers—
and they will get fat and prosper on
the fruits of 1931's revival—will be
held to rigid quality specifications. By
precept—after seeing what happened
in 1930 to the cheap, hit-or-miss tube
makers. By popular request—from a
publie educated to demand the best by
the far-sighted leaders of the industry.
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HARRY J. NICHOLS

HARRY J. NICHOLS, CHIEF ENGI-
NEER OF GENERAL MOTORS
RADIO

RR. J. Emmert, president and general
manager of General Motors Radio
Corp., Dayton. O., announces the ap-
pointment of Harry J. Nichols as chief
engineer,

Coming from the Westinghonse Elec-
tric & Manufacturing Company, where
Ite was in charge of the radio engineer-
ing department at  Chicopee Falls,
Mass,, Mr, Nichols has had long ex-
perience in the radio and engineering
field, particularly in the development
of radio broadeasting equipment.

A former Naval Academy man, Mr.
Nichols returned to the service during
the World War and saw duty at sea
as an ordnance officer. At the close
of the war he resigned his commission
and was attached to the Bureau of
Ordnance at Washington, where he or-
ganized the Ordnance Research De-
partment.

After graduation from George Wash-
ington University Mr. Nichols entered
the service of the Westinghouse Com-
pany, where, as a student engineer, he
was associated with Mr. Emmert, who
has now called him to head the engi-
neering department of General Motors
Radio.

A
ELECTRICAL EXPORTS INCREASE

For the first four months of 1930,
electrical exports exceeded the total
for the same period of 1929 by 7.8
per cent.

For April, 1930 exports were
$11,453,561 against $13,029,910 for
March, 1929 and $12,194.998 for April,
1929. For the four montbs ending
April 30, 1930 exports were $48,624,515
as against $47,756,667 for the same
period of 1929,

Imports during April amounted to
$168,860.
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Development of
Electrical Sheet
Steel for Radio Uses

Research Carried on by Mills Has Made Possible Modern
Magnetic Materials

OR most uses of sheet steel in

radio worlk, one grade of iron

or steel sheets, black or un-

coated, looks like any of the
hundreds of others on the market.
There are many uses for iron and steel
sheets, and even though they look
alike, under the skin all are ditferent,
and each grade is designed to meet
certain requirements. The manufac-
ture and production of sheet steel for
magnetic purposes has been a very in-
teresting development. The coopera-
tion of certain manufacturers with the
users of electrical sheets and a study
of the problems and application of
these thin sheets, used for magnetic
parts of motors, generators and trans-
formers, as well as many other im-
portant parts of modern radio equip-
ment, has been the meuns of develop-
ing special grades having certain char-
acteristics which make them entirely
different from the sheets used for other
purposes.

Magnetic Materials for Radio Uses

As nearly every piece of electrical
apparatus has a magnetic circuit (that
is, requires a magnetic material), much
investigational work has been carried
on to determine the best quality of
steel available for the devices used in
the transmission and reproduction of
sound.

The electrical manufacturer is con-
stantly on the lookout for steel of im-
proved magnetic properties, and with
this in mind The American Rolling
Mill Company, having established the
necessary organization and equipment
for the development of quality steel,
has done much pioneer work to bring
the magnetic sheets to the high qual-
ity known today.

Years of work were required before
manufacturers were able to produce
sheet steel for magnetic purposes that

would meet present-day requirements.
Following the discovery of the charac-
teristics of silicon steel by Sir Robert
A. Hadfield, the company was able to
cooperate with one of the large elec-
trical manufacturing orgunizations to
carry ou development work of this
kind, Xt was in 1903 that the actual
work on the improvement of sheets
for magnetic purposes was begun,

This development of electrical sheet
steel has continued through the years.
A decided improvement in the quality
of the sheets has been muade, In fact,
the quality was improved to such an
extent by 1905 that the actual improve-
ment in the losses in the steel used in
electrical machines was more than 50
per cent. Today it is possible because
of knewledge acquired through these
years to produce sheets to meet the
specific requirements of the moderu
radio.

An interesting comparison of the de-
velopment of the transformer, which is
indicative of the progress in the elec-
trical sheet steel field, from 1831 to the
present, has been brought out by the
Moloney Electrical Company of St.
Louis, Mo.

There has also been considerable de-
velopment in smaller types of trans-
formers, choke coils, and other equip-
ment for use in radio work. Fig. 1
shows a few types of radio transform-
ers and choke coils, as well as a small
punching from an ARMCO sheet.

Special Problems Solved

The manufacturer responsible for
important developments and improve-
ments in the manufacture of electrical
sheet steel has completed a special or-
ganization and setup to cooperate with
radio manufacturers and builders as
well as makers of other electrical ma-
chinery. They anticipate and help
solve special problems in several ways:

" colls and punch-.
) ) ings made of elec-
. . trical sheets.

LRI

A few radio trans-
formers, choke

ARG
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A radio transformer compared to )
ordinary radio tube.

First, through the proper plant or-
ganization; second, through the proper
plant equipment ; third, by having com-
plete testing equipment and a special
organization for making the required
tests ; fourth, by having a technical or-
ganization continually studying mag-
netic problems; fifth, by research, de-
velopment, and the preparation of ma-
terial for improved magnetic charac-
teristics.

Standards have leen set up wncu
have been approved by the American
Society of Testing Materials, and in
many cases special specifications are
issued by the customer, so that there
is always a standard by which mag-
netic characteristics may be measured
or compared.

The world’s largest producer of spe-
cial analysis steel sheets, at its Zanes-
ville, Ohio, plant, has established a
magnetic testing laboratory, organiza-
tion and equipment, so that every lot
is thoroughly tested and recorded be-
fore shipment is made. The customer
is also informed as to the quality and
tests of the sheets furnished on the
respective orders.

The development of a product of
this kind, especially during the period
when radio equipment and methods are
being constantly improved, and subject
to radical changes, depends on many
factors, and only through careful se-
lection and handling from the raw ma-
terial to the finished sheet is a manu-
facturer able to furnish uniform qual-
ity. Constant study of the problems as
well as research made on the prelimi-
nary work, is necessary before the
sheet steel for radios can be produced
in large quantities for commercial pur-
poses,

A
BOOK REVIEW

PRACTICAL RADIO CONSTRUC-
TION AND REPAIRING—By J. A.
Moyer and John F. Wostrel, 354 pages,
illustrated—MeGraw-Hill Book Com-
pany, New York, 1930.

This is the second edition of a hand-
book brought out in 1927. The new
edition contains much practical radio
information, of use to engineers and
servicemen. The price of the book
is $2.50.
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Automobiie

Radio Receivers

T is the purpose of this paper to
discuss the special considerations
involved in the design of automo-
bile radio broadcast receivers. A

brief history of the development, of
radio reception in motor-cars will also
be reviewed.

Possibly all radio men are a little
queer, or just miss being normal, but
ever since a crystal detector made its
appearance and I daresay, a bit before,
some of us have attempted reception
and transmission from vehicles. We
couldn‘t get enmough of radio, pardon
me—*“wireless,” at home and much
effort was expended toward the port-
able receiver so we could carry it with
us. Most of these early attempts were
purely portable sets. By the time
tubes came into general use, and the
waves between two hundred and six
hundred meters became something
more than the amateurs’ playground,
some very good portable receivers had
been constructed. About 1922 several
of these receivers had been installed
and operated in automobiles, but they
were essentially portable receivers,
which the automobile receiver of today
distinctly is not.

It remained for Wm. M. Heina to
definitely design an installation which
was so constructed as to make it a part
of the automobile rather than an ac-
cegsory, a mobile, rather than a port-
able receiver. This was in 1925, Since
then much development has been done,
until today it is possible to enjoy
approximately the same reception in
your motor car as you do in your
home.

Auto-radio therefore is not an over-
night development as would appear
from somne of the current newspaper
and trade journal articles. It has had
its laboratory stages, and emerges
much as other radio developments, a
dependable product properly engi-
neered and designed to perform under
those conditions encountered in the
automobile.

To more fully bring out the highly
specialized receiver necessary for
motor car operation we may follow its
developments :

The first sets were usually operated
on separate batterles, rather than from
the car battery. Their batteries were
carried wherever convenient; in all
probability in the rear where the acid
from the storage “A” could conve-
niently spill and ruin the floor mat.
The antenna consisted either of a

1 Presented before the Radio Club of
America, April 9th, 1930.

*45st. Chief Engineer, Automobile Radio
Corp.
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Detail Account of a Satisfactory Automobile

Radio Receiver, Including Antenna System,

By Arthur V. Nichol*

loop; an erection similar to a small
fence around the car roof, or a series
of wires strung about the car which
gave it much the appearance of a full
rigged ship. A speaker was seldom
present but if one was used it usually
occupied as much room as the set.
Owing to motor interference, operation
was not possible while driving except
on signals of high level.

One by one these crudities of early
design were overcome. Today the plate
supply batteries are housed in a water-
tight compartment under the floor.
The antenna is concealed in the roof,
between the deck material and the
head lining. The speaker has assumed
much smaller dimensions and is now
mounted under the cowl. “A” power
is supplied by the car battery and all
that remains to be seen of the radio
recelver is a dial and switch on the
instrument board, as much a part
of the car as the speedometer.

For clarity let us divide a typical
installation into its various compo-
nents. We have:

1. The antenna system.

2. The radio-frequency system.

3. The audio-frequency system
reproducer.

4. Means for overcoming the inter-
ference from the electrical systems of
the car,

and

The Antenna System

The importance of antenna system
design cannot be too highly stressed.
Extensive tests on various types, sizes
and constructions have definitely
pointed to the superiority of the large
area screen antenna over all others,
with the horizontally coiled loop as a
second cholce. The effective height is
woefully low which means that a re-
ceiver of high gain is necessary, The
capacity of the antenna should there-
fore be made as high as possible. In
cars using poultry wire as a support
for the deck material this netting may
be insulated and makes an excellent
antenna.

Many automobile manufacturers are
insulating this poultry wire from the
car by a spacer built into the roof con-
struction. A lead wire is brought down
the right front post to facilitate in-
stallation. Measurements of these an-
tennas show, for sedan models, a ca-
pacity of about 200 ¢ #f. and a resist-
ance of about 1.5 ohms at 1,000 ke.
The Inductance is negligible, This ca-
pacity compares favorably with that of
a good broddcast antenna, but the
effective height averages but .4 meter.
In cars having a slat roof, the antenna
may consist of copper window screen
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tacked against the under side of the
bows and concealed by the head lining.
In factory installations this copper
screen is placed between the slats and
the deck material. The characteristics
of this type are much the same 4as
those of the poultry wire antenna, but
as they are necessarily smaller in area
they show no improvement in reception.

In roadsters and touring cars a flex-
ible wire is woven into a horizontal
loop supported by cloth which is
stitched to the pads which support the
top material at each side. A lining of
the same material as the top is
stretched beneath to conceal it from
view. In such an installation, the top
may be folded back as the lead wire is
brought down the rear of the top and
along the body sill to the cowl. The set
may be operated with the top up or
down, although Dbetter reception is of
course had with the top up. This an-
tenna is about 75 per cent. as efficient
as the screen, but because of the
smaller masses of metal about it, its
effective height is greater than that of
the screen. These two factors tend to
offset one another, and a very success-
ful installation can therefore be made
even in a roadster. A touring car an-
tenna often is superior to that possible
in a sedan.

Many unusual types have been tried,
such as using a capacity to earth, the
use of insulated bumpers, trunk racks
and so forth. Probably one of the
most interesting was an insulated plate
fastened beneath each running board.
Shielded leads were run from these
plates to the receiver. The antenna
transformer primary was grounded at
the exact center. The idea was that
spark radiation from the ignition sys-
tem would be picked up equally by
these two plates and being in phase
across the antenna coil would cancel
out. The signal, however, being slightly
out of phase would induce a potential
in the secondary. It was far from suc-
cessful from an elimination standpoint,
but was a rather good antenna. How-
ever, it was directional and therefore
discarded.

Wire, tinsel tapes or small loops
mounted inside the car do not prove
satisfavtory because of the shielding
effect from the metal parts of the body.
These antennas necessitate receivers of
too high a gain to be practical and
their. advantage from an installation
angle is slight.

We find, therefore, that the best an-
tenna is one which combines the high-
est possible capacity with the greatest
effective height, or in other words
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maximum spacing from metal parts of
the body.

The Radio-Frequency Amplifier

Cars today show the effects of stand-
ardization to a marked degree. The
space available and its location how-
ever is subject to wide variation. The
receiver must be mounted in an acces-
sibie position. It must be easily in-
stalled and must not in any way inter-
fere with service or replacement of any
parts or accessories already installed
in the automobile, Careful considera-
tion shows the space most readily
available to be under the cowl between
the instrument board and the engine
partition. This position has the added
advantage of allowing direct control of
the tuning elements without the neces-
sity of flexible shafts, gears or rods,
and therefore materially reduces the
installation expense.

The receiver may conveniently be
broken into two units, one containing
the radio-frequency amplitier, detector
and tuning control and the other con-
taining the audio amplifier, voltage
regulator and output system. These
units can be inferconnected by a flex-
ible shielded cable enabling the audio
unit to be mounted in the most prac-
tical position. This further simplifies
installation.

As the antenna is necessarily rather
inefficient it is necessary that the re-
ceiver have high sensitivity. Owing to
the fact that the receiver will be used
in congested areas where many large
and powerful broadeast stations are
in operation, the selectivity must be
about equal to that of a home recelver.
The smaller and less efficient antenna
somewhat simplifies this but the in-
creased gain still makes selectivity a
factor.

Our choice of circuits is limited.
High amplification with selectivity
calls for a maultiplicity of tuned cir-
cuits. In properly designed circuits
using the 201-A tube, it has been
found possible to obtain voltage ampli-
fications as high as 15 per stage. These
tubes have the advantage of low fila-
ment consumption, comparative free-
dom from microphonic noise and a
high degree of uniformity even when
different makes of tubes are compared.
This is of consilerable advantage from
a service angle. Three of these tubes
working into a 112-A detector give
ample sensitivity for all ordinary con-
ditions of reception.

We have not found it possible to util-
ize the screen-grid tube to advantage in
such radio-frequency amplifiers. This
is due to several causes. At least three
tuned stages are necessary for good
selectivity. With screen-grid tubes the
gain per stage is several times that
obtained with the 201-A type, hence
we reach the practical limit of amplifi-
cation without having a sufficient num-
ber of tuned stages to give a proper
degree of selectivity. By practical limit
of amplification, we mean that limit
imposed by raising the background
noise level to a point where it becomes
objectionable and interferes with recep-

tion. There is no permanent advan-
tage in increasing sensitivity beyond
this point. If we do, it merely means
we shall have to operate the receiver
with the gain control at a point con-
siderably below maximum. There are
times, of course,. under exceptional
conditions such as exist in the country
during the fall and winter, when the
background noise level is low enough
to allow full gain, but under normal
conditions it is rarely possible to in-
crease the sensitivity beyond 20 micro-
volts per meter and obtain satisfactory
reception.

We can, with three 201-A type tubes
obtain a sensitivity better than 5
microvolts per meter. This sensitivity
could be obtained with 2 type 224
tubes, but with 201-A’'s we have the
added advantage of another tuned
stage which increases selectivity to
such a marked degree that it warrants
the additional space required. The pro-
duction cost is about equal, as the
screen-grid amplifier requires careful
shielding and more expensive construc-
tion in order to withstand the mechan-
ical abuse to which the receiver is
subjected.

Low filament consumption is neces-
sary as the additional load of the
receiver on the car bhattery inust be
kept at a minimunt, The 222 and 199
tvpe tubes, while possessing desirable
filament characteristics, are mechan-
ically weak and are microphonic. The
224 type requires a high filament cur-
rent and even when operated in series
parallel this current is sufficient to en-
danger the proper operation of the car
battery system.

We may therefore consider it good
practice to utilize 201-A tubes as radio-
frequency amplifiers. The best method
of using these tubes is in a tuned neu-
tralized amplifier.

As the receiver is to be operated
when the engine is running it is neces-
sary to compensate for voltage varia-
tions of the battery when under
charge. To offset this difficulty it is
advisable to adjust the minimum
possible filament potential to such a
ralue as will keep the tubes in satura-
tion at all times. A negative grid bias
of high value should be used to prevent
deactivation of the tube filaments when
operating at such excessive potential
as may be developed by a gassing
battery.

Some ripple from the generator com-
mutator may enter through the de-
tector filament but as the 112-A type
tube has an oxide filament of high
thermal lag this is of no consequence.
A tube having an X L filament may
cause considerable trouble at this point,

The Audio-Frequency System and
Reproducer

The audio system may be one of two
general classes—transformer or resist-
ance coupled.

The selection of the type most
adaptable to automobile radio will be
governed by the available space, total
output, tvpe of tubes and battery
requirements.

wwWw americanradiohistorv com

Radio Engineering, August, 1930

Space being at a premium the plate
supply must be limited to 180 volts
with provision for operation on 133
volts if necessary. Resistance coupling
would be satisfactory if 180 volts could
he used in all installations but space
for batteries is not available in some
instances. It would of course be nec-
essary to use a tube of the 240 type
in the first audio. These tubes are a
possible source of trouble as they are
not as uniform as the 201-A and uare
mechanically weaker. There are, how-
ever, some very good arguments which
could be advanced in favor of resist-
ance couplings were it not for the bat-
tery limitations.

The transformer coupled amplifier
has the advantage of higher gain,
adaptability to various plate potentials
and the use of more rugged tubes.

Working back from the output tube
we find that a 171-A will operate at 180
volts plate with a grid swing of 28
volts rms. A 2-1 coupling trans-
former reduces this to 14 volts from
the first audio tube. Therefore a 201-A
operated at 90 volits plate and 4.5 volts
bias will perform excellently in this
position. Accepting 5 as the available
amplification from this tube the input
becomes 2.8 volts and a transformer of
the same ratio; 2—1, means a detector
output of 1.5 volts.

The amplifier thus has a gain of
approximately 80. It is not advisable
to increase the gain beyond this point,
for, while the response is increased on
weak signals, shadow effects are in-
creased owing to the square law re-
sponse of the detector. These shadows
are caused by reflection and shielding
from buildings, railroad Dbridges, ete.,
and may become very troublesome if
the audio gain is of high value. A vol-
unmie control tube might be used, but if
operated by the carrier, or a function
of the carrier, would necessitate visual
tuning. This is of course a disadvan-
tage as it further complicates the re-
ceiver, makes installation more diffientt
and is distracting to the car operator.

In the foregoing amplifier the power
tube is allowed to overload first. While
this condition is not generally desirable
it becomes almost a necessity in auto-
mobile receivers, The wide variation
of conditions under which the receiver
must operate necessitates high gain
and sufficient audio amplification must
be incorporated to maintain output lev-
els between plus 10 and plus 20 dbs.
Due to road. traffic and engine condi-
tions the average noise level in the car
apparently lies between plus 6 and plus
10 decibels and the signal must be snffi-
cient to blanket this. However, owing
to the confined space of the car body
audio intensity should be low enough
to prevent uncomfortable overioad.

The reproducer used must naturally
be as efficient as possible as the power
available is limited.

Speakers may be divided into two
classes: magnetic and dynamic, The
magnetic speaker is much better suited
for car installation because of its light
weight, smaller size and the fact that
it can be made dust tight.
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The importance of complete protec-
tion from dust cannot be over-empha-
sized. The amount of irun and steel
particles contained in ordinary road
dust is very high, sometimes as high as
12 per cent., and as a large amount of
this dust is tracked into the car, it
floats about, is guthered by the mag-
netic field of the speaker and conse-
quently ruins its operation.

The small space available is a con-
siderable hangdicap, but because of the
acoustics of the car body surprisingly
good results may be obtained. The ab-
sorption of the higher audio frequen-
cies by the upholstery of the car tends
to offset the lack of adequate baffle and
the results are very pleasing. The
speaker is usually mounted against the
engine partition high enough to allow
foot room and as a result the cavity
resonance of the location further rein-
forces the middle and low register., It
is ot possible to cut a hole in the
eugine partition and utilize this as a
baflle for in modern car construction
this partition is heavily padded to
absorb engine noise, and the aperture
filled by the speaker would admit this
noise to the decided discomnfort of the
operator.

The dynamic speaker while being
sligntly more sensitive, and possessing
better tidelity has the disadvantage of
additional current consumption for
energizing the field. Automotive en-
gineers desire that the total current
consumption be kept as low as possible
and the addition of this speaker field
current, which is often greater than
that drawn by the receiver, offers a
decided objection. Low field consump-
tion could be had but the manufactur-
ing difficnlties attending such construc-
tion would not warrant the design.

A brief description of a receiver de-
signed with these considerations in
view is of interest.

Description of a Representative
Receiver

The radio-frequency unit consists of
a steel chassis measuring about 8
inches x 10 inches on which the com-
ponents of the r-f. amplitier and detec-
for circuits are mounted. This chassis
is secured in a drawn steel box imme-
dintely behind the instrument board.
The hox consists of two similar sec-
tions separating on the center line of
the condenser shaft thus allowing
access to the unit by the removal of
a single knurled screw which releases
the cover section. The entire chassis
may be removed by loosening four re-
taining screws. As the chassis are com-
pletely interchangeable the replacement
of n defective unit is but a matter of
a few mimites, in fact the change can
be made in muech less time than it
takes to change the car battery, and
is as simple. The circuits of the r-f.
amplifier and detector are conventional,
Partienlar attention had to be paid to
the elimination of possible modulation
due to vibration. For this reason the
varinble condenser is designed to per-
mit maximum rigidity of both rotor
and stator plates.

The tuned circuits are brought to
resonance by means of inductor dises
which move coaxially with the r-f.
transtormers, rather than with the
conventional trimming condensers, as
condensers may vibrate and introduce
modulation. The condensers used to
neutralize the capacity coupling of the
tubes take the form of plungers which
are rigidly supported on the chassis,
the opposite plate being a sleeve
moulded into the body of the condenser.
The wiring is extremely short and
direet and therefore further reduces
the chance of modulation from small
changes 10 capacity or couphng.

As previously stated a *C” bias on
all tubes is necessary to prevent de-
activation of the tube filaments and to
render the performance of the receiver
independent of the polarity of the fila-
ment supply. To accomplish this the
filument end of the r-f. trunsformer
secondary must be at “C” potential.
It must, however, be at chassis poten-
tial to the r-f. currents in the cirenit.
To accomplish this a 1/4 mf. concenser
is placed between these points, effec-
tively in the tuned circuit. To prevent
possible coupling and eliminate the
possibility of damage from defective
tubes, short circuits, etc.. protective
resistors are inserted in both plate
and “C” leads. These resistors are, of
course, heavily by-passed. By thus
isolating each circuit much higher gain
may be incorporated without serious
trouble from stray coupling such as
usually exists when common feeders
are used for these circuits.

A conventional grid detector is used.
Additional capacity must be introduced
to compensate for the absence of re-
flected capacity in the detector stage.
A small piece of braid over the detector
grid lead supplies this.

Tuning is accomplished by a single
control extending through the instru-
ment board. To facilitate installation
the control shaft is a hollow tube, and
the gain control is mounted on the rear
of the condenser and articulated by
means of a small knob in the center
of the tuning dial. Switch leads for
controlling the filaments enter through
a grommet secured when the cover is
placed in position.

The aundio chassis is approximately
5 inches x 10 inches. In addition to
the tubes, sockets and transformers it
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carries an output filter and an iron
core reactor. The filaments are fed
through this reactor. It thus serves a
double purpose; that of filtering any
ripple which may be present in the
filament circuit; and in addition, offers
a convenient method of adjusting the
filiment potential to the correct value.

Knockout slots are provided in the
hox for the interconnecting cables. As
there are four knockouts, any two of
which may be used, this box may be
mounted in any convenient position.
The cover is held in position in the
same manner as that of the r-f. box.
The interconnecting cables terminate
at each end in connecting blocks, carry-
ing plug and jack connectors which
provide a rapid and foolproof means
of connecting tlie units.

These connecting blocks slip into the
rectangular knockouts provided in both
boxes and are held firmly in position
when the covers are in place. This
method has proven very satisfactory
amd trouble from faulty hook-up is
alinost unknown. The battery cable,
which connects the audio chassis with
the box containing the B and C bat-
teries is usually run under the floor
boards and is connected to the battery
hox by means of a water-tight coup-
ling. Either lead cable or a special
waterproof housing is used.

Particular attention must be given
to making the battery box water-tight.
A smmall amount of moisture may cause
bad leakage and run down Datteries.
Special moulded case waterproof bat-
teries liave been developed for this type
of service, and their use is recom-
mended wherever possible. The battery
box is usually mounted so that the
cover fits flush with the car floor
thereby making the batteries readily
accessible for test and replacement.

Tests conducted over the past four
years show the standard V30D type
most economical and suitable for auto-
mobile installation, where the total
plate current drain is twenty milliam-
peres or less. Under these conditions
and with normal use a good make of
hattery will give approximately four
months service, and it is not excep-
tional to exceed this.

Elimination of Interference Caused
by the Electrical Systems of the Car
Motor and ignition noise was by far
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rhe most important obstacle to over-
come. This type of interference is
present to a varying extent in all cars,
and some means of successfully elimi-
nating its effect upon reception had to
pe found. In 1927, A. A. Leonard,
working on the problem, made several
important discoveries which led to a
practical system of eliminating this
trouble. Briefly, his findings were
these: The high tension ignition
wires of an engine may be considered
as miniature antennas, grounded at the
spark-plug end and oscillating at a fre-
quency dependent upon their distrib-
uted inductance and capacity, practi-
cally determined by their length. The
passage of the spark at the plug excites
these miniature antennas and as their
radiation efficiency is extremely high a
considerable amount of power is radi-
ated. Owing to the high radiation re-
sistance damping in these circuits is
also high and the energy thus radiated
in highly damped trains impacts the
antenna. The resultant interference is
similar to that experienced by broad-
cast receivers from 600-meter spark
transmitters of high decrement. In the
car, however, the interfering damped
train from the ignition system has a
frequency lying between 10 and 60
megacycles, in some cases higher.
Also, coupling is much closer. Shield-
ing was tried but it had the serious
disadvantage of materially curtailing
the efficiency of the ignition system,
besides being costly and inconvenient
to install. Mr. Leonard then conceived
the idea of destroying the oscillatory
character of the currents in the igni-
tion wires. This proved very successful.
It can readily be seen that a resistance
of sufficiently high wvalue introduced
into the oscillatory circuit will render
it aperiodic. In other words, the value
R
of —— is increased to be equal to or
2L

greater than This is a condi-

1
VLC
tion in which oscillation is impossible,
and the current becomes a single pulse.
‘This in no way affects the efficiency of
the ignition system, and may even im-
prove it by materially reducing the
time constant of the ignition coil.

Gasoline vapor under compression
behaves somewhat like dynamite, and
must be exploded by impact from the
rupture of the gap at the plug, rather
than by the heat of the arc after the
rupture has taken place.

It therefore follows that the intro-
-duction of resistance, even in the order
of several hundred thousand ohms, in
series with the theoretically infinite re-
sistance of the gap before rupture, will
have no effect. It will however rapidly
dissipate the energy fed to the circuit
by the coil after the rupture has
-occurred, thus dissipating this energy
as heat rather than radiating it at
radio frequencies.

In practice it is customary to intro-
duce a resistance of approximately
25,000 ohms directly at the plug. This

value is higher than is necessary to
R

satisfy the equation of —— being equal
2 L

to or greater than —l:, but as there

VLC
is some aging effect in the resistors, it
is considered good practice to use a
higher value than actually necessary.
Incidentally, two well-known manufac-
turers of carbon resistances have devel-
oped a <pecial type of resistor which is
suitable for use in ignition circuits.
The ordinary carbon resistor is unsat-
isfactory for this use, as its value may
decrease very rapidly under high po-
tential discharges. A thorough life test
under actual operating conditions
should be given a resistor intended for
this use.

We now have a circuit in which the
damping factor is raised to a point pre-
venting oscillation. However, in a car
the wires directly associated with the
plugs are not the only source of
trouble. These wires terminate at the
distributor, which is in reality a rotary
switch, The center arm of the distrib-
utor is fed from the high tension ter-
minal of the coil. This arm is sepa-
rated from the various contacts by a
definite gap, and this gap is important,
being placed there for a particular pur-
pose. If a plug is fouled, owing to
carbon deposits, the resistance of the
gap at the plug can no longer be con-
sidered infinite, but assumes a high
value, generally several megohms. The
high potential current induced in the
coil secondary would leak off across
this resistance rather than rupture the
gap at the plug. The purpose of this
distributor gap, then, is to permit the
secondary current to exist at fairly
high potential before passage to the
spark-plug, thus insuring a spark even
though the plug be partially shorted by
the resistance due to fouling. We
therefore must insert a resistance in
series with the lead to the distributor
brush in order to destroy such oscilla-
tion as may occur in this lead.

Some question may arise as to the
actual efficiency of operation of these
resistors as oscillation suppressors.
Some rather simple but interesting
tests may be described which show
definitely their action.

Suppose we introduce a neon tube of
low internal capacity into a high ten-
sion lead. We know that the glow
will occur only on the positive plate
of the tube. Without the resistor in
the circuit the glow will definitely show
on both plates, although one will be
considerably brighter than the other,
owing to the damping. Upon introduc-
ing the resistor, however, the glow will
be confined to one plate only and there
will be no indication of reversal of po-
tential which must accompany oscilla-
tion. This method is extremely sensi-
tive, as neon lamps are available which
will glow brilliantly at potentials as
low as 120 volts. This is about 1 per
cent. of the possible potential developed
by the coil. It may also be noted that
the resistance of the neon tube is very
high until ionization occurs, conse-
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quently the development of oscillation
is unhindered by introduction of resist-
ance by the tube.

The cathode ray tube also presents
an admirable method of determination
although its associated circuits render
it more cumbersome. For determina-
tion of oscillation the tube may be ca-
pacitively coupled to the high tension
wire by means of a small piece of foil,
or even by the lead wire itself. Owing
to the high potentials which may be
induced between the control plates by
possible resonance of the lead wires
with the high-frequency oscillation in
the circuit under observation, the tube
should be protected by shunt resist-
ances to prevent arcing. It is almost
impossible to introduce a time axis
owing to the ultra high frequencies at
which oscillations occur, and the use-
fulness is limited to determination of
oscillation, and measurement of peak
potentials.

A tube voltmeter may be used in
much the same manner. It will be
necessary to operate the coil at such
polarity that the reversal of secondary
current will supply positive potential
to the grid. The spark frequency must
also be increased to at least 50 per sec-
ond, otherwise this method will pro-
duce negative results. The cathode ray
tube is by far the most sensitive and
has the advantage of calibration.
which is not possible with either of
the other methods as the neon tube is
insensitive to less than its ionization
voltage, and in calibrating the tube
voltmeter, the frequency of the spark
and form factor of the wave must be
taken into consideration.

With the elimination of the high ten-
sion circuit interference the major
source of trouble is overcome. How-
ever, electrical interference may still
be present, caused by various elements
of the low tension circuit. The primary
of the ignition coil; the automobile
fraternities’ name for the induction
coil, still causes trouble owing to the
oscillatory nature of the break at the
timing points. When the points are
open this circuit contains the primary
of the induction coil in series with a
condenser of about .2 to .4 mf. The
purpose of this condenser is to absorb
the potential developed across the
primary of the induction coil by the
rapid collapse of the field in the coil
when the points are opened thus pre-
venting an arc which would fuse the
contacts rendering them inoperative.
This potential however is rapidly
changing in value as the flux becomes
less, and in a very short time the po-
tential across the coil terminals falls
below that impressed upon the con-
denser. The condenser then discharges
through the coil, not only reducing the
flux to zero, but actually causing a
reversal of potential, hence a reversal
of flux in the primary of the coil. This
is of course an oscillatory condition
which may go through several complete
cycles. Its frequency, disregarding for
the sake of clarity the secondary coil,
is determined by the inductance of the
coil primary, the capacity of the con-
denser, and the resistance of the cir-
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cuit. The resistance is high, owing to
the copper losses of both secondary
and primary. Iron losses must also
be considered. The frequency is rather
low, seldom higher than 2500 cycles,
but can readily couple to the audio
system of the receiver. To a great
extent this is overcome by providing a
short path for these oscillations to
flow through. A condenser of 1 to 2
mf. capacity is connected between the
battery side of the coil and ground.
This is termed a drainage condenser.
It also prevents any radio frequency
which may be developed at the breaker
points from travelling back through
the primary wiring of the car to the
radio set. A small choke coil might be

Rating of Broadcast

Receivers
By Darrell B. Green

been forced to rely upon their

own general impressions of the
grade of performance of a receiving
set. After hearing one set at one time
iand another set at another time and
under different conditions, it is prac-
tically impossible for even a trained
musician to make an intelligent com-
parison. A good salesman, an attrac-
tive cabiner and a reasonable price are
usually final deciding factors.

The radio public will welcome a step
that has been taken by the Institute of
Radio Engineers to eliminate guess-
work in the selection of a receiver.

A committee appointed by this or-
ganization has outlined a standard
method of testing set performance.
There are three tests made; a selectiv-
ity test, a sensitivity test and a fidel-
ity (tone quality) test. It is not easy
to judge one of these qualities unless
actual laboratory tests are made. For
instance, a receiver is popularly sup-
posed to be selective when a turn of
the dial from one division to the next
brings in one or more stations. How-
ever, the size of the dial and the con-
densers can easily be such as to do
this mechanically without affecting the
electrical property of selectivity. The
real test of selectivity is to see whether
a station to which the receiver is not
tuned interferes with the tuned station.

NTIL recently, prospective buy-
l I ers of radio receivers have

Selectivity

In the laboratory test of selectivity,
a modulated radio frequency signal
from a calibrated oscillator is im-
pressed upon the receiver tuned to the

* paper presented at Ohio University
Braneh, 4. 1. E. E.
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interposed in this lead but care must
be taken to see that it does not affect
the ignition operation at high speeds.
It is not practical to do this on S-cylin-
der or high-speed engines as resonant
conditions may be obtained which
might do considerable damage to the
coil, points, and condenser.

Noise from the generator is seldom
very noticeable. A condenser con-
nected directly across the brushes will
clear up any but the most perverse
ripples. If this is insufficient the gene-
rator must need attention. Dirty com-
mutation or open bars are definitely
noticeable in the radio receiver, and
the set serves as an excellent check on
generator operation.

i)
7

signal and the output is measured by
an audio-frequency voltmeter in place
of the usual speaker. The frequency of
the signal is then changed by 10 kilo-
cycle steps while the set is left tuned to
the first point. The output, of course,
drops because of being out of tune but
the input signal strength is increased
until the same output voltage is ob-
tained, as at first. The input signal
strength is then plotted against fre-
quency and a curve is obtained show-
ing how strong a signal (off tune)
must be to give the same output
strength as the signal to which the set
is tuned. Three curves are usually
plotted at 600, 1000, and 1400 Kkilo-
cycles.

The committee makes no suggestion
for a numerical rating of selectivity,
but the suggestion has been made by
others that a set be rated as 100 per
cent. selective if a station 20 kilocycles
on either side of resonance has to be
100 times as strong as the station to
which the set is tuned, to be heard
with the same volume.

Sensitivity

Sensitivity means how faint or dis-
tant a station the set will bring in.
For the sensitivity test, the same
procedure described above is used ex-
cept that the set is retuned to each fre-
quency step and the power input ad-
justed to give a standard output. A
set is 100 per cent. sensitive when an
input field strength of one microvolt
per meter will produce 50 milliwatts
output throughout the broadcast range
of frequencies. Field input strength
plotted against frequency comprises the
sensitivity curve. Three curves are
plotted for this test, one at each of
the above radio frequencies.
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In conclusion the writer wishes to
thank the Chrysler Motors Engineering
Department and the engineering de-
partment of Dodge Bros., Inc., for the
suggestions and assistance they have
rendered in the development of auto-
mobile radio; the Allen Bradley Com-
pany, Inc.,, and the Erie Resistor Cor-
poration for development of resistors
suitable for use in ignition circuits;
the Sterling Mfg. Co., Inc, and Mr,
Geo. Eltz, Jr. for reproducer develop-
ment ; also members of the engineering
and service departments of the Auto-
mobile Radio Corporation and the Wil-
lard Storage Battery Co., for data
used in compiling this paper.

Selectivity, Sensitivity and
Fidelity of Radiophone Re-
ception may be determined
with Reasonable Accuracy.

Fidelity

Fidelity or quality means freedom
from distortion. With a constant input
strength the set should equally amplify
all voice and music frequencies. For
the fidelity test, the audio modulation
is varied from GO cycles to 5000 cycles
(approximately the musical range)
and the output is measured. To repro-
duce faithfully all musical tones and
rate 100 per cent. this test should show
a flat curve - (equal amplification)
throughout the audio-frequency band.
Three radio frequencies are used.

In order that comparisons may be
made between measurements made in
different laboratories, the committee
has prescribed standard conditions gov-
erning the above tests. The radio-fre-
quency input must be modulated 30
per cent. by an audio-frequency of 400
cycles. A standard output from the
receiver of 50 milliwatts is maintained.
An artificial antenna of 20 microhen-
rys, 200 micromicrofarads and 25 ochms
resistance is used on the receiver.

Radio laboratories are testing sets
and publishing their performance
curves. Set purchasers should study
these curves and choose the kind of
set desired. All sets are more selective
at low frequencies. This is usually
due to the fact that the radio tuning
condensers are shunted with the grid
input resistances and dielectric losses
appearing as resistances. These may
be considered as equivalent series re-

2

. X
sistance R, = T Where R, is the
ah

equivalent series rvesistance and R,, is
the actual shunt resistance. It will be
seen that as the condenser capacity is
decreased (at high frequencies) the
(Continued on page 39)
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An Incomplete Analysis of the
Radio Production and Mer-

By Austin C. Lescarboura, Associate Editor
Mem. ALE.E., Mem. I.R.E.

ART fall the market broke, both
stock and radio. The vagrant
radio industry, until then rid-
ing the wave of popularity that

made possible the running of a huge
industry with but Ilittle fundamenial
knowledge of markets, production
mefliods or other information found
vahliable by other industries, had need
of checking up on itself. In the inter-
vening months, this has been done.
The books have been balanced. Ilouse
has been cleaned. Now, what to do in
this clean house? We seek the answer
to this question.

Breaking tlie question into its com-
ponents, we meet such subjects, old
time aequaintances all, as production
schedules, conditions anticipated for
the coming season. the curtailinent of
radio production and the substitution
of other lines, estimates of probable
radio markets and the determination
by each concern of its share of the
business. We also run against the
problems of production and merchan-
dising changes as well as miscella-
neous—a word used rarely outside
of expense accounts—suggestions for
the betterment of the radio industry.

The radio manufacturers are in
produetion. That is news. One or
two parts manufacturers tell us their
machinery is hungry for raw material,
but manufacturers of sets seem to
be overstocked. On the whole, how-
ever, it seems as though the wheels
of the radio industry are moving.
“They are grinding slowly, but they
grind exceedingly small.” Timidity is
holding back production. Seemingly,
the industry has learned its Jlesson.
Diogenes might search most diligently,
not with an old lantern, but with a
powerful arc light, and not come
across the manufaeturer who is piling
up an inventory. Warehouses are not
going to make money from the radio
industry this year. A healthy sign,
that.  Still production in some in-
stances is by no means slow. The
Central Radio Corporation, which or-
ganization makes sockets exclusively
for manufactures, reports great ac-
tivity. Morris Metealf, vice-president
and treasurer of American Bosceh Mag-
neto, acting as mouthpiece of that
company, claims that Bosch is “doing
everything possible to extend the man-
ufacturing and buying season” in the
belief that “business not done in June
and July is never fully made up later

in the season.” Equally true of the
ice skate industry.

Seasonalism a Detriment

The manufacturers are agreed that
for the most part seasonalism in the
radio industry is a detriment that
must be overcome. In the production
end it means a steady, slow production
in place of alternative periods of over-
time and shut-down. In the merch-
andising tield it means educating the
public to the purchase of radio sets
as musical instruments instead of as
Christmas presents “From Dad to the
Family.”

Soothsaying, fortune telling and pre-
dicting are great sport. Even the
great and the near great of the radio
industry mnst take time out to glance
ahead. To such questions as “Are
you making a worthy product?’ all
the answers would Dbe the sae.
But when it comes to predicting the
coming radio season, we discover
that ‘“hope springs eternal in the
human breast” in spite of all, hut that
pessimists and conservatives have at
last found their way into the industry.
One of the foremost radio manufac-
turers seemiingly without a twinkle
in his eye or his tongue in his cheek,
admits that 1929 was the company’s
best sewson, and on top of that says
that the company expects, not hopes,
mind you, but expects to exceed 1929.
Europeans are right when they say
that America is a nation of optimists!

1930 Season May Lag

But not so very right, either. For
another organization predicts only a
fair seison, aunticipating a Dbusiness
exceeding that of 1928, but not quite
equalling that of last yvear., One manu-
facturer thinks that the season will
start rather late this year, but by the
end will approximate if not equal that
of 1929. Omne concern estimates ahout
60 to G3 per cent of the business trans-
acted last year. And then, resorting to
the Soeratic method, the question of
determining the radio market was an-
swered by asking us to foretell the gen-
eral business conditions of the year.
We regret our inability to aid in this
respect. If a knowledge of general
conditions wonld lead to an accurate
appraisal of the radio market, and if
we could know the general conditions,
we would close our editor’s desk and
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chandising Situation

endorse huge checks given us by radio
manufacturers in payment for impart-
ing to them our precious information.

Alack and alas, it cannot be, Of
course, if Dhusiness is good this fall,
which would require a decided change,
radio would pick up. The last quarter
of 1924 wus none too good, what with
one thing and another. A general
revival of Dusines combined with
more reliable merchandising methods
within the radio industry might lead
to a year comparable with 1929,

A few of the manufacturers have
availed themselves of the little in-
formation obtainable from reliable
sources concerning estimates of the
probable radio market for the coming
season. on the basis of which they
determine their share of the total mar-
ket. A short time ago, in a survey
covering the vacuum tube industry,
we found that most of the manufac-
turers were tirmly convineed that they
were going to produce anywhere from
500,000 to 5,000,000 tubes for the year.
And since the estimated total output
of these same manufacturers was
placed at about 75,000.000 and there
are about 80 tube manufacturers, it

was evident that something was
wrong somewhere,
Gauging the Market
In the case of the radio industry

proper, -concerns claim to Dbe deter-
mining their share of the total market,
but on what bases and with what
accuracy aml what that sharve will be,
none will say. One eoncern, dealing
in parts, produces chiefly on the spe-
cific orders from set manufacturers.
Sales estimates serve for lines sold
directly to the dealer. The Zenith
Radio Corporation controls its pro-
duction in sueh i manner that surplus
of distress stock cannot be created.
This eompany claims never to have
been loaded with stock. Other manu-
facturers, not so fortunate, might do
well to consult with Zenithh and learn
its secret formula for keeping down its
waistband and maintaining a trim and
healthy figure. But wait, they hint
at the system themselves. “We have
never permitted our jobbers or dealers
to overlond. We believe in conserva-
tive production.”

All those who vote according to
Zenith? The motion is carried. But
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li¥e prohibition, too many radio man-
ufacturers vote for sane production
and no forcing of merchandise on
dealers, and then turn around and load
everybody up, including themselves.
But conditions are righting them-
selves, It might have been said
before, but aside from a few foolish
manufacturers it can scarcely be said
any longer, that their eyes are bigger
than their stomachs. However, we
shouid like to know the bases on which
estimates of the market are made. It
seems to us impossible- to gauge the
radio ficld accurately without a more
certain knowledge of general business
trends, in this most variable of years.
As one manufacturer asks, “How can
radio maintain its rising curve in the
face of a decline in nearly all other

industries?” Well, we shall see, we
shall see.
Some of the good folks who so

patiently sat down to write us about
their activities hold to the rule that it
is bad business to swap horses in the
middle of the stream. These will stick
by radio. The question is, will radio
stick by them? These concerns are
manufacturing radio equipment exclu-
sively. Others,, perhaps a bit afraid,
perhaps with a view to utilizing some
of their machinery, space and iabor
for other lines instead of having it lay
idle or over-producing in radio, have
turned to other fields. Radio, bell
ringing, ignition and sign transform-
ers are attracting the attention of one
firm. Other companies always have
been engaged in manufacturing aside
from radio, such as Bosch and At-
water Kent., One concern is adding
relays to its line, another is going in
for refrigeration, still another is con-
sidering additional lines, but with no
curtailment in radio production. They
are almost always very sure to empha-
size that “without ecurtailment of
radio,” for fear of giving any impres-
sion other than that radio was never
more on the up and up.

Production methods scem to have
heen fairly well standardized. That is
but natural. since the history of radio
until the dark ages of November,
1929, was one to demand mass produe-
tion. There are hints of production
changes, vague and non-committal.
But for the most part, the changes are
in using the present methods niwore
cfficiently. Snch phrases as “econo-
mizing by merchandising wherever pos-
sible,”” “improving to lower manufac-
turing  costs,”  “nothing  radical,”
“cheapening in every possible way.”
“move efficient methods,” and “tlexi-
bility” give an excellent idea of how
production is meeting the problem of
getting more pleasant monetary tunes
from radio.

The Big Surprise

And now for the big surprise. We
thought that the question concerning
changes in the merchandising methods
employed by the radio industry would
bring an avalanche of opinions as to
what is wrong with the radio indnstry,
what ean be done to corrvect it. more
money for the manufacturer, jobher,

dealer, consumer, quicker turnovers,
tfewer turn-ins, credit, exciusive terri-
tories, service, discounts, department
store dumping and the like. And
what do we get? A wide expanse of
monotonous desert marked, “No par-
ticular changes in merchandising
methods.” *

We were astounded. For months
now we have listened to the wailings
and the moanings of radio manufac-
turers anent the subjects of cut-throat
competition, price-cutting and the like.
We know that many manufacturers
have apologized profusely to their job-
bers and dealers, promising never, never
again so long as they lived to behave in
so shameless a manner as they had in
the past. We know for a fact that pres-
sure has been brought to bear leading
to certain drastic changes in mer-
chandising policies. We know that
improvements in the radio industry this
vear are to be chiefly in the merchan-
dising end. And yet, when we give
the manufacturers an opportunity to
speak about these changes they decline
the invitation.

Cortlandt Street!

What is the matter? Are they
afraid others may steal their world-
beater plans? Have they decided that
now that the crash is a few months
past they ean resume their oid tricks?
Perhaps all the taltk of reforms has
gone for naught, Or is the silence on
the merchandising front due to a mis-
giving lest by mentioning improved
plans the manufacturers will imply
imperfect plans in the past? No such
implieations are needed. The inventor-
ies of last winter and Cortlandt Street
speak for themselves.

But since we must be accurate before
all else. we can report no excursions
into new merchandising channels as a
result of our survey, much as we may
have spoken of them Dbefore and will
again as a result of information gleaned
elsewhere. One concern plans to make
more Dby working harder., That is a
wood idea. Another is selling to job-
bers whereas they had formerly sold

direct to dealers. And that is all,
aside from the opinion of Mr.
Metcalf of Bosch to the effect that

“what the industry needs is what most
other industries have, namely, reliable
statistics  tabulated and distributed
frequently enough to indicate the trend
of radio affairs. So long as a number
of important manufacturers frankiy
ignore snch basie facts, we will have
the same tronbles ax we have had in
the paxt.,”  And that ix that.

Not a mention of the new merchan-
dising plan to be instituted by Gen-
eral Motors Radio. nothing ahout ex-
clusive  territories, nothing  abont
qualifications  for dealers, the reten-
tion of a trained service personnel,
nothing about not selling to departient
storex and other takers of distress mer-
chandise, nothing of the basis on
which sales will be made, mechanieal
features, tone quality, beauty of eabi-
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net and the like, nothing about the
obsolescence  problem. We  were
amazed. We still are amazed. We

stand with open mouth, gaping. Bx-
cuse us for a moment.

Rushing about for miscellaneous
suggestions with which to break the
silence in merchandising circles, we
find one opinion to the effect that the
radio industry must wait for improve-
ment until the general business condi-
tions of the country improve. This
shows radio still to be in the class of
luxuries, or products not vital or even
very desirious where times are the
least hard. In which case we would
suggest an educational campaign lead-
ing to the conception by the general
publie of a radio receiver as a standard
adjunet to the home, such as rugs,
chairs, lights, ice box and the like.

Another company is waiting for the
country to “return to the economic
conditions existing in early 1929 On
the surface, this would appear most
desirable. But when we realize that it
was those very conditions that led to
the recession of business a few months
later, let us look elsewhere for aid. It
would he nice to have spring of 1929
back again, without its resultant fall.
Unfortunately we must answer with a
resounding “No” the question, if spring
is here, can fall be far behind?

One opinion is to the effect that the
radio industry is dependent on general
business counditions, and shounld gauge
production accordingly. Also that the
industry will only be stabilized when
the consumier pays a fair price for
what he receives. But one cannot
blame the consumer for purchasing at
the cheapest possible price. The con-
sunier is never to be blamed for buy-
ing in the most favorable markets. And
after all, the consumer has stood by
the radio industry remarkably well.
buying every few months for years.
while the industry was changing so
drastieally and sets became obsolete
almost as quickly as milk sours. No.
the publie cannot be hlamed. The same
company that makes the remark about
the public paying a fair price adds,
“contimtous unloading ix 1ot only un-
profitable to the radio industry, it dis-
arranges the huying psychology.” And
it does infinitely more than that, too.
Not only does it cause people to wait
for the sales they know are coming; it
makes list price meaningless, causes
unduly fast obsolescence and a conse-
quent distrust for the industry as a
whole.

One very startling suggestion is for
greater consumer demand.  Yes, but
how, asks the industry? The Central
Radio Corporation suggests that pro-
auetion be baxed on accurate inven-
tories  of distributors’ and dealers’
stocks, taken at least monthly. This
in the opinion of that concern, should
stop wholesale dumping.

The Patent Situation

Another company desires to see the
patent control and licensing situation

(Concluded on page 33)
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esistance

HEN Georg Simon Ohm an-

nounced the law that the

current flowing in an elec-

tric circuit is, in amperes,
equal to the applied potential in volts
divided by the unit resistance of the
entire circuit, the calculation was in-
tended to disclose what was possible
in the way of useful electric current
taking into consideration the presence
of unavoidable resistance.

To have a metallic conducting cir-
cuit was necessary in order to convey
electric current from one point to
another. The longer the circuit of a
given size of wire the greater would
be the resistance and the less the cur-
rent strength from a given source of
current.

In the early telegraphs it was an
axiom that for good working of lines
the resistance of the electromagnets
of the terminal relays should be equiva-
lent to the resistance of the external
wire circuit between stations. Thus,
a line having a resistance of 1.000
ohms was equipped with relays hav-
ing each a resistance of 1,000 ohms.

The fact that there was virtue in
resistance first made its practical ap-
pearance in the operation of submarine
cables in which artificial lines were
employed, and in land line duplex oper-
ation where artificial lines made up of
resistance coils were employed to sim-
ulate electrically the resistance char-
acteristics of the actual line wires.

In the high resistance astatic gal-
vanometers introduced in the 60’s of
the past century the windings were
of fine copper wire, silk covered. In
the tangent galvanometers of about
the same period copper windings also
were nsed. In the shunt, high re-
sistance windings used on these gal-
vanometers cotton covered German
silver wire was nused. The coils
having 10, 100, and 1,000 ohms resis-
tance. These coils were wound on
hard rubber bobbins.

In the early telegraph service when
gravity batteries were employed there
was no occasion for the employment
of resistance coils in series with bat-
teries of 200 up to 300 volts, or higher,
as the internal resistance of the cells
provided all the protection necessary.

Enter the Wound Resistor

When dynamo machines were first
employed in the 80's of the past cen-
tury there was presented an im-
mediate need for resistance coils to be
placed in series with each line wire

connected by bus to
due to the negligible
the dynamo winding.

These resistance coils were wound
on tin cylinders about two inches in
diameter and about six inches long.
The wire was iron-nickel; about 30
per cent German silver, cotton covered
and shellacked.

At the same time the rheostats em-
ployed in duplex and quadruplex tele-
graphs had resistance windings of
30 per cent German silver wound on
wood bobbins boiled in beeswax and
with a layer of waxed paper next to
the wood core.

About the year 1900 resistance coils
appeared with the wire baked in vari-
ous forms of lava.

the generator,
resistance in

Constantan

About 1900, or a year or two earlier,
“Constantan” wire appeared. It was
18 per cent nickel, silver and copper.
Ten years earlier, about 1890, Dr.
Edward Weston engaged in research
in resistance alloys, producing a ma-
terial which later on was placed on
the market under tlie name of Isa-
bellen-ITutte.

In the following years an investi-
gation of the whole range of nickel-
copper alloys was carried on by Basse
and Selve. in Germany, who published
data dealing with the characteristics
of alloys. Constantan was an outcome
of these investigations. The name
was given to it because of its rela-
tively constant resistance regardless of
temperature variations. The same
material was marketed in America
under the name of Ia-Ia.

About 1893 Fried Krupp Company
in TEssen, Germany, placed on the
market a nickel alloy containing- 25
to 30 per cent of nickel and marketed
it under the name of Kruppin. This
material was the development of an
alloy made for armorplate and it made
available the highest specific resist-
ance that has ever been known com-
mercially in a wire. This material,
however, rusted readily and was not
reliable because of its tendency to
crystallize for no particular reason,
especially in the finer sizes. It proved,
however, to be a very valnable alloy
for many places where high resistance
was required in a small space. It
was used extensively for enclosed arc
lamps and for rheostats.

The maker of electric heating ap-
paratus then had at his command,
only two possible alloys, namely, Con-
stantan and Kruppin and the result
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was that very few heating appliances
could be made because of the short
life of the resistance alloys that were
then available. Copies of this Krup-
pin wire were soon made in this
country and were marketed under the
names of Tico, Climax and other trade
names.

It was not until after the outbreak
of the war that the copper nickel
alloys, similar to Constantan were
produced in this country as it was
generally supposed that malkers here
did not have enough ability and ex-
perience to make them. When it
became necessary to either make the
alloy here or go without it, it did
not take long for our makers to pro-
duce successfully in quantity, This
material was sold under the name
of “Advance” and is being marketed
by the Gilby Wire Company under
the name of Cupron.

In 1907, A. L. Marsh patented an
alloy of nickel and chromium whicl
proved to be such a substantial ad-
vance in quality over anything that
was then obtainable that it has puf
the resistance wire business on a very
firm basis. This alloy, now known as
chromel, nichrome and tophet is so
reliable and will stand such extreme
temperatures that thoroughly first-class
heating appliances can be produced
from it. Its specitic resistance is
higher than any other material known
in wire form.

It has been a long time now Since
any substantial advances have Dbeen
made in alloys for electric resistance
purposes. There is an insistent demand
for material giving substantially higher
specific resistances up to perhaps 1000
ohms per circular mill foot and also
material which can be operated at tem-
peratures beyond 2000 degrees I'ahren-
heit which is the present limit for
nickel chromium alloys that are now
available.

Much effort has been exerted to pro-
duce these materials but up to this
time, nothing substantially better has
been placed on the market.

The Gilby Wire Company of New-
ark, N. J, under the direction of
Wilbur B. Driver, has been doing a
large amount of experimental investi-
gation on these problems. Resistance
material with a resistance of approxi-
mately 1000 ohms per circular mil
foot will very likely soon be an-
nounced. Mr. Driver has been closely
identified with the development of
resistance wire for more than thirty
years.
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A Remote Control
Tuning Unit for the
Modern Radio
Receiver

Description of Balanced Bridge Method of
Tuning From a Distance

By N. Bishop *

SURVEY of the field of remote

control devices for radio receiv-

ers allows one to classify the

important ones under five gen-
eral types.

1. Selection of a limited number of
stations by pressing a button, or turn-
ing a switch to a position indicating
the desired station. By this operation
a small motor circuit is opened either
by a contact actuating a relay or a
wiper reaching a slot in some sort of
commutator. In general, these systems
require one wire in the cable for each
desired station plus additional control
wires.

2, Tuning the receiver by ear, and by
a switch on the control panel, which
allows the motor to be started, stopped,
or reversed.

3. Systems which operate on the
principle that if a carrier of sufficient
strengtll is received it will actuate a
vacuum tube-relay combination so as
to stop the motor. By depressing a
button, the relay contacts are mo-
mentarily shorted out, and the motor
runs until the next carrier is tuned in.

4. Systems using the equivalent of
two synchronous generators with their
armatures connected together.

5. So called step by step systems in

* Radio Engineer, Harvey Hubbell, Inc.,
Bridgeport,

Conn.
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Fig. 1. Schematic of remote tun-

ing circult,

which a motor with a toothed arma-
ture is made to rotate in steps by
shifting the field current to successive
field coils by rotating a small switch.

Requirements for Remote Control

After gathering as much data as pos-
sible, the following requirements were
arbitrarily set up for the operational
characteristics of a satisfactory system,

1. The person operating the system
must have no more operations to per-
form than if he were tuning the
receiver itself.

a. Turning set on and off.
b. Selecting desired channel.
c. Setting volume to desired level.

2. The accuracy of the systent must
be such that the receiver will perform
as well when controlled remotely, as
when the dial position is set at the
receiver itself.

3. A minimum number of wires be-
tween and receiver and the control box.

4. The system must be rugged and
capable of maintaining its accuracy
without attention over extended
periods of time.

Work on this problem, in which the
author has been engaged, was started
in October, 1929, and specifications for
the production of the elements of the
system are now being prepared.

TG IHIGN

Right—
Flg. 2. Close-
up of control
mechanism
showing relay,
induction mo-
tor, reduction
gear, resist-
ance unit,
anti - spark
condensers,

etc.
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Principle of Operation

In general the system depends upon
the principle of the balanced resistance
bridge for its operation. As is well
known there have been various at-
tempts made to solve this general
problem, one of which' uses three re-
lays and operates on d-c. only. Re-
ferring to the simplified schematic
Fig. 1, R, and R:. are similar potentio-
meters, wire wound, well insulated, and
capable of sufficient dissipation to
allow them to be connected across the
110-volt a-c. supply circuit without un-
due heating. R, is mounted concen-
trically to the condenser shaft on
which is mounted the rotating arm
and which is driven by the small induc-
tion motor through & reduction gear.

R: is mounted in a remote control
box, and the moving arm position is
indicated by a suitable dial. The relay
shown consists of a field winding, an
armature winding, and a single pole
double throw contact arrangement
with a neutral position. Assuming
the position of R, to be identical with
R., if R: is moved to a new position,
the circuit will be unbalanced, and
current will flow through the circuit in-
cluding the relay armature. The phase

"1 patent No. 1738262
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LGN R

Fig. 3. Re-
mote tuning
system as ap-
plled experi-
mentally to a
Philco ~ Model
95 chassis.
Tuning unit
shown at left.
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and magnitude of this current depends
upon the direction from the balance po-
sition that R. is rotated. and how tar

it is rotated. 1If R. is rotated in such a
direction as to make the armature cur-
rent in phase with the relay field cur-
rent, the relay will close up the motor
circuit 8o as to make the motor turn
the arm of R, towards the new balance
point as determined by the new setting
on R.. If the displacement of R. is in
the opposite direction, the relay arm-
ature and field currents will he 180°
out of phase, and the relay closes up on
the other side, causing the motor to
turn in the opposite direction. The
motor turns the condenser shaft until
the arm on R: reaches the new balance
point which in turn causes the relay
to return to neutral, and the motor
stops. Should the motor, due to its
rotational inertia. carry the arm on R,
past the balance point, the relay im-
mediately reverses it. and the balance
is automatically restored.

The Relay

In the above paragraph is given a
brief and qualitative outline of the
principle of operation of the balanced
bridge remote tuner. The development
of this device from an idea to a com-
mercial product required that we first
develop a relay having the desired sen-
sitivity, and capable of controlling a
small 110-volt induction motor without
any possibility of contact trouble due
to sticking or burning. This relay must
operate on a 60-¢cycle 110-volt supply.
and must be mgged.

The relay sensitivity, and the char-
acteristics of the potentiometer are in-
timately connected. To simplify mat-
ters a start was made with the poten-
tiometer. The dissipation capability
of the potentiometers was limited by
considerations of size of the remote
control unit, and the necessity of limit-
ing its temperiature to a few degrees
above room temperature. .\ resistance
of 900 ohms would dissipate 131
watts when connected aceross the 110-
volt circuit. This dissipation counld be
easily taken care of in this control
unit. and the size of the resistor neces-
siary would not prevent making the
unit compaet. To save space, and in-
crease the numbar of turns on the re-
sistance mnit, a potentiometer having
the resistance distributed around 300°
of the control shaft was used, This
requires, as is shown in the experi-

mental setup, a further reduction be-
tween the drive shaft and the con-
denser shaft.

Assnnting a linear relation to exist
between the angular displacement of
the control shaft. and the frequency,
for the broadcast band, the following
relation holds:

90 K. C.
= 3.17 K.C./degree
300°

1t was considered advisable to make
the system accurate to plus or minus
2 K.C,, so as to preclude the possibility
of distortion by improper tuning which
is possible with some of the more
modern sets having multi-section band-
pass tuning arrangements. This means

that the system must be accurate
within

2 x 300°

————=.63" or roughly 1 part in 500,
950 K. C.

Assuming the line voltage equals 110,
the relay must operate from neutral to
one side or the other when a voltage
of 22 or more is applied to the arma-
ture. This value of voltage assumes no
drop in the potentiometer arms due to
the armature current. Actunally -the
relay is ealled upon to operate on some-
what less than .22 volts due to this
drop.

Several types of conimercially avail-
able a-c. reluys were tried without suc-
cess, and it was soon evident that the
system would be impracticitl unless we
coild develop at sensitive, rugged, 3
poxition  alternating-current relay.
After considerable experimental work,
a scheme was finally evolved which
brought the system from the realm
of an idea to a commercial practica-
bility., In genernl the relay amounts
to a frame and pole arrangement
similar to a small a-c. motor on which
are wonnd the field coils. Between the
poles the armature is suspended on
knife edge bearings. Attached to the
armature shaft is a eross arm which
carries the common contacts,  Relay
action is secured by rotary action of
the arm which turns in a direction de-
pendent npon the phase relation of the
avmatnre and field enrrents, The sen-
sttivity of this velay combined with the
hridge element: mentioned in the last
pavagraph, is well within the arbitrary
limits set np before the work was
started.

The limits of accearacy of sueh a
system are entively at the discretion
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of the manufacturer. Certain factors
must be considered when considering
sensitivity and they are as follows:

1. The sensitivity of the relay must
not be greater than the potential dif-
ference existing between 2 turns on the
potentiometer or the system will never
balance; that is, the motor will con-
tinue to run through the approximate
balance position and reverse.

2. Unless the motor stops instan-
taneously when the circuit is opened,
it may, if the sensitivity is too great,
carry the potentiometer past the bal-
ance point, and do the same on the
reverse motion, which would also cause
instability. This difficulty does not
exist in practice as there is used an
electric brake on the motor; or a motor
having a small armature.

The illustration, Fig. 2 shows the
system applied to a standard Philco
Model 95 chassis. There are seven
wires connecting the remote control
unit to the receiver assembly, three of
which are used in the volume control
circuit, which in this case consists of
controlling the input to the power am-
plifier. This method is effective in this
receiver hecause automatic volume
control prevents overloading of the
previous stages, and the impedance of
the volume control circuit in the cable
is low enough not to be seriously af-
fected by inductive pickup or to cause
a loss of high frequencies due to the
capacity of the cable.

Application

The system is flexible in its possibie
applications., It may be used as one
control unit permanently connected to
a chassis in a console or several units
may be wired in different rooms of a
house with the receiver installed in
the cellar or attic. If this be the case
the 110-volt house wiring acts as two
of the necessary interconnecting wires
and only one additional pair of wires
is necessary for tuning, and turning the
set on and off. Control could be shifted
from room to room by a simple selector
switchh  conveniently located, or one
control nnit can be provided with a
plug, and receptacles can be distributed
at convenient places throughout the
house. This would prevent two persons
from attemipting to tune the receiver
at the same time from different rooms.
If the system is to be wired into a
house, it wonld be advisable to have
separiate speakers for different rooms
with individual volnme controls for
ench speaker. If the push button sta-
tion selector type of remote control is
desired, this system lends itself read-
ily to such a scheme. The only change
necessary is in the control box which,
instend of having a dial mounted on
the moving arm of the potentiometer,
would have a number of switclies one
side of which would be connected to-
gether and the other side of each
switch making contact with the po-
tentiometer through an adjustable con-

((ontinued on page 39)
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The

the esign

ssential F actors In

of Receivers

and Amplifier Systems*

HIE modern radio receiver has
become a precision product,

built under the most exacting

conditions preseribed by skilled
engineers, It is no longer a hetero-
geneous combination of parts, wired
togethier to conform to some trick cir-
cuit. A desired overall performance is
obtained by combining a number of
elements, each of which contributes its

quota to the final result or overall
performance. The complete design
represents the results of intensive

iaboratory investigations.

In the logical design of a receiver
there are several interesting and in-
structive investigations of the funda-
mentals of receiver design which one
may explore without a laboratory full
of expensive instruments. All that is
required is a pencil, some paper and
an understanding of how radio re-
ceivers operate. With these simpie
tools it is possible to work out the
general design of receivers.

Surprising as it may seem, in work-
ing out the design of a receiver we
must put the cart before the lhorse.
The place to start the design is at the
loudspeaker, the tail end of the set.
and work towards the antenna. A
nroment’s consideration will indicate
why this is so. The loudspeaker rep-
resents the direct point of contact be-
tween the listener and the broadcast-
ing studio. The final function of
every radio receiver is to supply the
listener with music of good quality
and of proper volume. Quality is a
characteristic that depends largely on
the use of good apparatus in the re-
ceiver and operating the tubes under
conditions to produce the least pos-
sible distortion.

Volume depends upon the overall
amplification of thie receiver and the
power handling capacity of the power
tubes and loudspeaker. In working
out a receiver circuit we start with the
one definite thing—the output from the
loudspeaker. The output from the loud-
speaker and its sensitivity determine
how muech power is required to drive
it and knowing this we can decide the
kind and number of power tubes we
must use. IHaving determined this
point we then proceed to figure how
much audio-frequency voltage must be
supplied to the power tubes to obtain
maximum output. We then work back
through the audio amplifier gradually

* Prepared for the Research Worker, pub-
lished by the Aerovox Wireless Corporation.

increasing the overall amplification un-
til the input voltage to the amplifier
is about equal to the audio-frequency
ontput voltage we can expect to get
from the detector. Knowing the audio-
frequency voltage required from the
detector we can caiculate the modu-
lated radio-frequency voltage we must
apply to the detector input to get the
required audio-frequency output. The
r-f. input to the detector determines
how much r-f. voltage must be supplied
by the last tube of the r-f. amplifler.
We then work back through the r-f.
amplifier until the input voltage re-
quired is sutliciently small to give the
receiver the desired sensitivity. This
very briefly is the manner in which the
design should progress. In order to
work out a design by such a method

the following major facts must be
determined ;
Unit Data Required
Loudspealker Efliciency
Impedance
Power handling
capacity
Power tubes: Type, number and
method of connee-
tion;

Maximum undis-
torted output;
a-c. input required
for maximum out-
put;
a-c plate resistance.

Andio amplitier: Maximum a-e. out+

put required ;

Audio voltage avail-
able at input;

Gain required ;

Type of amplifier—
transformer, resis-
tance or impe-
dance coupled;

Plate voltage avail-
able;

Type of tubes.

Detector : Sensitivity ;
Maximum audio out-
put;
R-F. input required;
Type of tube
Amplifier ; Required 1r-f. out-

radio frequency put voltage;
Sensitivity required;

Available input volt-

age;
Selectivity required.
Antenna cireuit: Effective height of

antenna ;
Type — indoor,
door or loop.

out-
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The preceding tabulation serves to
indicate once again that the design
of one section of a receiver depends
to some extent upon the characteristies
of the other parts of the set. For
example, the audio amplifier design
cannot be completed wirhout a knowl-
edge of the characteristics of the
power tubes and the audio output
voltage from the deteetor. The r-f.
amplifier design hinges around the
voltage required to operate the detec-
tor and the voltage available from the
antenna circuit. It will also depend
upon the selectivity requirements for
this will derermine the number of tuned
circuits required,

We can state in the form of a prob-
lem the material which will be covered
in the remainder of this article and
the other articles to follow in this
series.

Problem

A\ receiver is to be able to supply
sufficient output from a loudspeaker
for good reproduction, without any
danger of overloading, The loud-
speaker is 2 per cent efficient. The
overall sensitivity of the set is to be
10 microvolts per meter. Determine
the following data:

1. Type and number of
tubes required.

2. Overall audio-frequency gain and
number of stages required, using
either transformer or resistance
coupling.

3. Output voltage from different
types of detectors and modulated
r-f. input to the detector re-
quired to give this output.

4. Output voltage required from r-f.
amplifier and overall gain re-
quired to give a sensitivity of 10
mierovolts per meter. Number
of r-f. stages and gain per stage
required if four tuned -circuits
are to be used. Same data for
three tuned circuits.

5. Plate voltage and plate current
required for the operation of the
various tubes. Tabulation of all

power

voltages and currents required
from the B power unit.
6. Calculation of all resistance

values for filtering and C bias.
Drawing of complete circuit of
receiver,

For the data on which to base
our discussion we will make use of the
laboratory work on detectors and am-
plifiers which has been described in
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technical publications by various
engineers. The remainder will be de-
voted to a determination of the first
point, the amount of power required
from the power tubes.

The amount of power required will
depend upon the efliciency of the loud-
speaker and the amount of acoustical
(sound) energy the loudspeaker must
create in the room in which it is be-
ing operated. This power must be
produced without overloading the
power tubes, for if this oecurs serious
distortion will result. In determining
the characteristics necessary to pre-
vent overloading we must assume cer-
tain values, but we can get a good
idea of what the requirements are.
We must base our calculations on the
most diflicult conditions, The most try-
ing test is given to a receiver when it
is required to reproduce an orchestra
program, for here the range in volume
is very great and the fortissimo pass-
ages very loud.

An Average Case

Suppose, to take an average case,
orchestra music is being broadeast and
that the ratio of power between the
pianissimo and fortissimo passages is
a million to one, corresponding to a
range of 60 db. Because of the charac-
teristics of the lines used to pick up
broadcast programs it is necessary to
cut down this range to about 40 db.
ten thousand to one, so as to keep the
weak passages above the line noise
and to prevent the loud passages from
overloading the amplifiers, Let us
assume that this ratio of ten thousand
to one is maintained throughout the
broadeast and receiving systems, which
would be true if there was no over-
loading at any point.

Now we have to decide how much
power is required to satisfactorily re-
produce the softest passages. A rel-
ative idea of the amount of acoustical
power required can be obtained from
the fact that the average power of
normal speech is about ten microwatts.
We can therefore assnme that the min-
imum power required from the loud-
speaker can be about three microwatts.

If we assume that the energy asso-
ciated with the pianissimoe is to he
three microwatts, then the energy dur-
ing the fortissimo passages will be ten
thousand times as great. or 30.000
microwatts. which is the same as 0.03
watts. To have a factor of safety we
will double this so that the maximum
acoustical power required from the
loudspeaker will be 0.06 watts, Now
the problem states that the loud-
spealker efliciency is 2 per cent. There-
fore, the power input to the loud-
speaker during the loudest passages
will be

Output power

Power into loudspeaker — ——— 88—

Efficiency
0.06

0.02
= 3 watts

Therefore the power tube must be able

to supply three watts of undistorted
power. Now let us list the various
types of tubes and determine which
type should be used. The list is given

below :
Undistorted

Tuype of Plate Grid  Output

Tube Voltage Voltage in Watts
112-A 135 9 0.12
371-A 180 40 07
345 250 32 16
310 400 31 1.3
350 450 84 4.5

From this table it is evident that no
single tube except the 3350 will supply
sufficient power and it hardly seems
advisable to use this tube for tlie high
plate voltage it requires would make
the receiver very expensive to con-
struct. We will therefore have to use
two tubes in push-pull to obtain the re-
quired power. A single 345 tube de-
livers 1.6 watts and two of them In
push-pull will supply at least 3.2 watts.
A single 371-A is rated at 0.7 watts,
so two in push-pull give about 1.4
watts. It appears therefore that the
arrangement which will most satisfae-
torily supply the required power con-
sists of two type 845 tubes in push-
pull and this is the arrangement we
should use. We have therefore deter-
mined the first important point in this
process of designing a receiver, We
have learned how to calculate how
much power is required assuming =a
certain loudspeaker efficiency and how
to pick and choose from several pos-
sible tube combinations the arrange-
ment meeting the requirements most
satisfactorily,

This treatment of the problem can-
not be considered exact, but it has
served our purpose. It was necessary
to assume an average value for the
power associated with the pianissimo
bassages and this assumption deter-
mines the maximum power required.
But the preceding discussion has shown
how to calculate such things and has
served also to indicate why power
tuhes must be used.

Audio Amplifiers

We may now consider the factors
that affect the design of the circuits
between the grid of the power tube
and the plate circuit of the detector
tube. Although herein special empha-
sis is placed on the design of radio
receiver circuits, the data given below
is applicable to all types of audio am-
plifiers, whether they are used as part
of a radio receiver, public-address sys-
tem or as part of a talking movie in-
stallation.

Before beginning a detailed discus-
sion of the subject we would like to
point out that we are considering an
audio amplifier to consist of all the
apparatus from the source of audio-
frequency voltage up to the grid circuit
of the power tubes. This is perhaps
somewhat unusual since many think of
the power tubes as part of the audio
amplifier. If we do this, however, we
are grouping under one name two
groups of apparatus with entirely dif-

WwWwWwW americanradiohistorv com

Radio Engineering, August, 1930

ferent functions. All of the apparatus
up to the grid circuits of the power
tubes functions as a voltage amplifier,
whereas the power tubes are designed
to supply power rather than voltage.
For this reason the factors that in-
fluence the choice of the power tubes
are altogether different from the
factors that affect the design of the
circuits preceding the power tubes. It
seems advisable therefore to differenti-
ate between these two parts of the cir-
cuit, and it was for this reason that the
first part of this article presented’ the
considerations that determine what
power tubes should be used.

Amplifier Design

The design of an audio amplifier de-
pends npon a number of factors of
which the most important are:

(1) The maximum a-c. output
voitage required. This is de-
termined by the type, number
and arrangement of the power
tubes.

(2) The upper and lower limits of
frequency which must be uni-
formly amplified.

(3) The maximum amplification re-
quired, This is determined by
the maximum required output
voltage and upon the avail-
able input veltage.

(4) The available plate voltage.
Whether a resistance or a
transformer-coupled amplitier
is used may depend somewhat
on this factor.

In normal circuits the maximum
a-c. voltage which can be impressed
on the grid of a power tube without
producing distortion, will be equal in
peak value to the d-c. bias on the tube.
For example if a particular tube re-
quires a bias of —40 volts then the max-
imum a-c. voltage that the tube cian
handle without overloacding will be a
voltage whose peak value is 40 volts,
The peak value of an a-c. voltage is
equal to 1.4 times the effective voltage.
If two such tubes were connected in
parallel the maximum a-c. voltage
would be the same. If two such tubes
were connected in push-pull they could
handle, without overloading, twice as
much voltage. That is, the total volt-
age from grid to grid could be 80 volts
peak. If we wish to ~onsider that the
push-pull arrangement permits us to
somewhat overload the tubes without
producing serious distortion, then the
maximum permissible a-c. voltage on
the grids will be somewhat greater. If
for example we consider that two tubes
in push-pull can safely supply say
three times the output of a single tube
then the maximum permissible g-c.
voltage becomes about 235 per cent
greater or, in this case, 100 volts pealk.
From this discussion we can obtain
the following working rules. The
maximum a-c. peak voltage whieh a
power tube circuit can handle is:

(a) Equal to the d-c. bids on the
grid, for a single tube, or for
two or more tubes in parallel

(b) Equal to twice the bias on the
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grid, for two tubes in push-
pull

(¢) Equal to 2.5 times the d-c. bias
on the grid, if two tubes are
connected in push-pull and
some overloading is considered
perniissible.

These maximum permissible volt-
ages represent the a-c. voltages which
must be impressed on the power tubes
—in a transformer-coupled amplifier
they are the voltages across the
secondary of the last audio trans-
former. In the case of a resistance-
coupled amplifier they are the voltages
across the grid leak connected in the
power tube circuit. With these rules
and a knowledge of the d-c. bhius re-
quired by various tubes together with
data on the circuit arrangement of the
power tubes it is possible to quickly
and accurately determine the maximum
a-c. voltages required.

Gain Required

The overall voltage amplification or
“gain” required in an amplifier is de-
termined by the maximum a-c. out-
put voltage required and the a-c. volt-
age available at the input of the ampli-
tier. If we need 100 volts peak at the
output and the available input volt-
age has a value of 2 volts peak then
the gain required is 50, since if 2
volts are ampified 50 times we will
get the required 100 volts, Stating
this as a simple formula we have

Maximum output voltage
required
Gain required = ——
Available input voltage

Now let us see how we can calcu-
late the gain of an amplifier, First
let us consider the transformer-coupled
circuit. The gain of a transformer-
coupled amplifier is due to two things
—the voltage step-up that occurs in
the tube and the voltage step-up that
takes place in the transformers. The
total gain will be a product of all these
individual gains. ¥For example, if an
amplifier consists of a tube giving an
effective amplification of 7, and two
transformers each with a turns ratio of
4, then the total gain will be

Total gain = Tx4x4 — 112

Now, assunie a definite problem and
work through the solution. Suppose
two type 245 tubes are to be used in
push-pull with 250 volts on the plates
and a bias of —50 volts. Sufficient volt-
age is available to operate them at a
slight overload (condition C). The in-
put voltage is one volt peak. The am-
plifier is to be transformer coupled.
‘Determine the repaired gain, the trans-
former turns ratio required, and the
voltages at which the tubes should be
operated. Heater type 227 a-c. tubes
arc to be used.

The maximum
quired will be

voltage output re-

Peak voltage output required
=50x25
= 123 volts peak

The gain required will be

198
AdS

Gain = —
1

From ua table of tube characteristics
we can determine that a 227 tube has
an amplification constant of 8. The
actual amplification of the tube in a
circuit can be assumed to be about 90
per cent of its amplification constant.
So we can figure that from a 227 tube
we can obtain a gain of about 7.2
(8x0.9). Suppose we use an input
push-pull transformer to couple the 227
to the 254 tubes and that the turns
ratio of this transformer can be 4.5.
Then from the tnbe and this trans-
former the gain will be

45x7 = 315
Since the overall gain required is

125 the turns ratio of the first trans-
former can be

125
—_— = 397
31.5

and in practice we could use a trans-
former with a ratio of 4.

If we preferred to use a ratio of 3
for the first transformer then the first
transformer and the tube would give a
gain of

3Ix7T =21
and to get a total gain of 125, the in-

put push-pull transformner should have
a turns ratio of

125

I
3]
o
<

21

Suppose we use the first arrange-
ment, i. e. input push-pull transformer
ratio of 4.5 and the first transformer
with a ratio of 4. The circuit that re-
sults is given in Fig. 1. Now what d-c.
plate voitage and bias should be used
on the 2277

The peak a-c. voltage across T: is
125 volts., Since this transformer has a
ratio of 4.5 the voltage across the

125
primary is = 28 volts peak, ap-
4.5

proximately. Since the effective am-
plification of the tube is 7 the voltage
across the grid circuit of the tube is
28
~— = 4 volts peak

[
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value ol the signal
voltage on the grid of an amplifier
should never exceed the d-c. bias on
the tube. If it does, the tube draws
grid current, and distortion is pro-
duced. Therefore in this case the bias
on the 227 tube should be at least 4
volts and preferably somewhat more
to prevent any possibility of overload.
Referring to a chart of tube character-
istics we find that this type of tube
with —6 volts on the grid takes 90 volts
on the plate and these two voltages
are very satisfactory for use in this
case. Since the amplifier is to be a-c.
operated bias voltage should be ob-
tained from a fixed resistor placed
in the cathode circuit. The value of
this resistance is equal to the bias re-
quired divided by the plate current in
amperes. In this case the plate cur-
rent is 3.5 ma. (0.0035 amperes) aud
the C bias resistance should therefore
be 6 divided by 0.0035 which gives
1700 ohms.

Now consider the case of the resist-
ance-coupled amplifier. Suppose a sin-
gle 243 type tube is to be used for the
power tubes and the preceding tubes
are to be type 240, The input voltage
available is one-hatf volt, peak. Work
out the design of the amplifier.

The voltage amplification obtained
from a tube in a resistance-coupled
amplifier is approximately equal to

Amplification constant of the tube

Now the peak

Load resistance
X

Load resistance = plate resistance
of tube

The recommended plate resistor for
use with the 240 tube is 250,000 ohms
(0.25 megohms) and from a table of
tube characteristics we determine that
the a-c. plate resistance of this type of
tube is 150,000 ohms and the amplifica-
tion constant is 30. Therefore the ap-
proximate amplification obthained from
the tube is

30 X

=188

Since the bins required on the 245 type
tube is 50 volts, the peak a-c. voltage
across the grid circuit must be 50 volts.
Therefore the voltage on the grid of
the preceding high-mu tube must be

50

18.8

250,000 + 150,000

= 2.66 volts peak

I
Fig. 1.
Push-Pull
Amplifier.

1700 OHMS

LOouOD
SP'K'R
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Fig. 2. Circuits of amplifier.

This means that a signal with a peak
value of 2.66 volts impressed on the
grid of this tube would supply the re-
quired 50 volts at the power tube. But
the voltage available to operate the
amplifier is only 0.5 volts. We may
therefore add another stage. Adding
a stage will give a total gain of 188
times 18.8 or 354. The gain required is

50
= 100

0.5

and two stages therefore will give more
gain than required—this is not any
great disadvantage, however, for it sim-
ply eliminates any possibility of over-
loading and makes it possible to oper-
ate with somewhat reduced input volt-
age. Now, what voltages are required
on the tubes?

From a table of tube characteristics
we find that two conditions of opera-
tion for these tubes are suggested.
They are

THE PARTING OF THE WAYS
(Concluded from puge 29)

cleared up, thereby bringing up a sub-
ject on which we could write a book,
which many might read and few act
upon. So we will desist. IHolding the
prices up is another suggestion. In this
connection, congratulations to the Edi-
son Radio. The Zenith Radio Corpora-
tion would like to see the opportunists,
gamblers and racketeers banished from
the field, the use of sane production
methods, no over-production ov distress
merchandise. Ileaven at last! DBut
we must be good boys to get there.
One concern deems it a good policy
to sell radio on an entertainment basis
rather than on an engineering hasis,
with all its talk about technieal ad-

vanees “just around the corner.”
Surely, radio as entertainment would
tend to de-seasonalize the industry,

since entertainment is the monopoly of
no one scason, while enzineering feat-
tures, particularly when manifested in
yearly models, tends to making radio
seasonal in the extreme.

Interpreting these opinions in one
sentence, it might be said that the radio
industry conld. best be improved, in

-

Battery (

voltage hi;-vs
135 —1.5
180 -—3.0

With the aid of the amplifier circuit
which is given in Fig. 2, we may work
out which of the above two conditions
of operation should be used. Here the
peak voltage across the power tube is
50 volts and in working out the prob-
lem calculation showed that this re-
quired 2.66 voits across the grid of the
preceding tube. Since the bias must
always be equal to or greater than the
peak signal voltage it will be necessary
to operate this tube with 180 volts on
the plate and a —3 volt bins. The peak
voltage across the grid of the first tube
will be

2. 66
—— = 0.14 volts
18.8

and this tube can therefore be operated

the opinion of certain manufacturers,
if an educational campaign based on
radio as entertainment could be fost-
ered, tending to (e-seasonalize radio
and increase demand, this demand to
be tabulated and sales estimates made,
on a basis of which production could
be regulated to prohibit over-produc-
tion and distress merchandise, the radio
sets to be merchandised through legiti-
mate channels by intelligent and sin-
cere concerns.

Utopia is in sight, But we still need
a ladder to climb there.

A

CIVIL SERVICE EXAMINATIONS

The United States Civil Service
Commission announces the following
open competitive examinations:

Senior radio engineer, $4,600 a year.

Radio engineer, 3,800 a year.

Assistant radio engineer, $2,600 a

year,

Applications for senior radio engi-
neer. radio engineer and assistant
radio engineer must be on file with the
Civil Service Commission at Washing-
ton. D. C. not later than August 27,
1930.
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with a bias of —1.5 and 135 volts on
the plate.

Suppose in the above Dproblem that
there was no way to reduce the input
voltage below 0.5 volts. With this
voltage impressed on the amplifier the
peak voltage across the grid of the
power tube would be

Input Voltage X Gain of Amplifier

0.5 X 354 — 177 volts peak

and the power tube would be sadly
overloaded. If the input voltage must
be 0.5 volts and the maximum output
50 volts then the amplifier gain must be

50

= 100
0.5

1f we use two type 240 tubes this means
that the gain per tube must be 10 since
two tubes each with a gain of 10 will
give a total gain of 100. What value of
plate resistor will give a gain of 10?
We can determine this from the
formula previously given. Substituting
the desired gain of 10 in this formula
we have
Load resistance
0=— - X3
Load resistance -+ 130,000

and solving for the load resistance we
obtain a value of 75.000 oluns to obtain
a gain per tube of 10.

The preceding discussion has, we
hope, helped to indicate how to calcu-
late the gain of amplifiers and deter-
mine the correct operating voltages.

The examinations are to fill vacan-
cies occurring in the Departmental
Service and in the field.

The entrance salaries are $4,600 a
year for senior radio engineer; $3,800
a year for radio engineer, and $2.600
a year for assistant radio engineer.
Higher-salaried positions are filled
th.rough promotion.

Competitors will not be required to
report for examination at any place,
but will be rated on their education,
training, experience, and fitness.

Full information may be obtained
from the United States Civil Service
Commission at Washington, D. C., or
from the Seeretary of the United
States Civil Service Board of Examin-
ers at the post office or custom house
in any city.

A
CHURCHES BROADCAST
The list of American broadecast

licensed stations issued hy the Federal
Radio Commission on June 2, shows
stations operated by twenty-nine chur-
ches including religious institutions.
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The

Electrolytic
Condenser

Introduction

T LECTROLYTIC condensers are
L —{ based on the so-called “valve
action” of certain metals, when
used as the positive eclec-
trode in an electroiytic cell, There are
varions metals exhibiting this prop-
erty of which, however, only aluminum
(and to some extent tantalum) have
been used so far with commercial sue-
cess.

It has been known since the earliest
experiments of Wheatstone in 18353,
that aluminwun exhibits such valve-
action, i. e, when coustituting a posi-
tive electrode (:inode) of an elecrrolytic
cell, and ecurrent is passed through
the cell, the aluminum does not dis-
solve in the electrolyte as do most of
the metals, but instead is covered with
2 hard insoluble film which affords a
high resistance to the flow of current,
able to withstand high voltages. The
process of passing cwrrent through the
cell is called the formation voltage.
IIowever, if the flow of current is re-
versed and the aluminum made a nega-
tive electrode (cathode), the film
offers practieally no resistance to the
passage of the current.

The phenomenon, above described,
remained for a long time only of aca-
demle inferest because aluminum was
not commercially availabie.

In the early part of the twentieth
century, this valve aection became the
object of intensive investigations. the
most important of which were those of
Gunthersehulze and his co-workers in
Germany. The result was the develop-
ment of electrolytic cells for lightning
arresters, rectifiers and condensers
based on this phenomenon.

The results of Guntherschnlze’s re-
searches indicated that the purity of
the material was of great importance
in obtaining good electrolytic condens-
ers, as he found that impurities in
general gave mundesirabte resnlts as
far as the continuity of the filin strue-
ture was concerned. In a s=imilar way
his work indicated that increase in
forming-temperature improved the
structure of the film.

Improvement in purifying materials.
in the technique of the forming pro-
cess and in construetion defails have
made it possible to obtain the present
high-grade prodnet.

When clectrolytic  condensers are
u<ed in conneciion with rectified divect

By John Dunsheath

VENT - .- TERMINAL
NIPPLE -
ga*
GASKET
ANODE .
COLLAR .. “COVER
"~ STEM
GASKET
SHIELD
----- ANOOE
- CAN
SOCKET.
-~

LOCKING PRONGS

Fig. 1. Construction of the Elec-
rolyytic condenset

current for smoothing ont ripples—
which is one of their most common
uses—only one of the eclectrodes
(anode) is of aluminum. The other
clectrode is of a non-film forming
metal, for instance copper, and the cop-
per may form the can of the cell.

The clectrolyte of the cell is in the
form of an aqueous solution, for in-
stance, a solution of borax and boric
acid. The film acts as the dielectric
whereby the aluminum is the positive
and the electrolyte the negative plate
of the condenser.

The forming time, choice of electro-
Ivte. ns well as other factors, deter-
mine the thickness of the film. TFor a
certain electroiyte and forming process.
the breakdown voltage. i. e.. the volt-
age whiceh fhe films ean withstand is
direetly proportional te {he thickness
of the film. On the other hand. the
capacity of the cell is inversely propor-
tioned to the thickness of the film.

From the above. it appears that
within cerfain limits. it is possible fo
design a cell of any given eapacity and
breakdown voltage.

Due to the minute thickness of the
film. 1aree capacities can he obtained
with relafiveiv small areas and small
cost.  For instance. electrolytic con-
densers for filfer purnoses having a
hreakdown voltage of 450 volts can be
nroduced at a price less than half of
the equivalent cost of paper condensers,

Mechanical Construction

The construction of the condenser
will appear from Fig. 1.

www americanradiohistorv com

Page 37

Inserted in a copper can, which
fors the negative eicctrode of the con-
denser, is a lelieal corrugated alu-
minmum tube, which forms the posi-
tive electrode,

The can is filled to a level near to its
top with a suitable electrolyte.

The anode is supported by a hard
rubber cover whereby the stem of
the anode protrudes through a suitable
hole of the cover and is threaded to re-
ceive terminal anodes.

To prevent leakage around the anode
stem there is provided a rubber stem
gusket. The cover is ulso provided
with a soft rubber check valve B form-
ing an integral part thereof. This
check valve is provided with a needle
hole which permits the escape of gases,
but does not permit dust to enter the
can, nor liquid to escape.

The gasket around whieh the
rim of the can is erimped, provides for
nir-tight sealing of the cell.

As a rule, there is ulso provided a
perforated shield of insulating material
between the anode and the can to pre-
vent accidental contact between same.

For convenient mounting, the lower
part of the can is threaded and fits in
a corresponding threaded bhase or
sockef. which ¢an be mounted in any
convenient wiuy in an upright positi_on.

Anode

The one-piece helical tube anode is
an important recent development over-
coming several drawbacks in previous
anode construction. It has Leen found
advisable to consiruet the anode, where
it emerges from the electroiyte, as a
narrow, solid stem.

That part of the anode which is im-
mersed in the electrolyte has to have
as much surface as possible so as to
obtain a large capacity. In the past
this has Deen done Dby making the
anode of fwo parts, the immersed part
consisting of erimped or rolled alumi-
num foils, the other part being a stem
to which the foils are secured by rivet-
ing or welding. ITowever. adjacent to
the joining points of these two-piece
anodes, seams, cracks and crevices are
formed which prevent proper formation
of the film at these places. This ciuses
a considerable increase in the leakage
current and may eause the short-cir-
cuifing of the condenser.

Furthermorve, such erimped or rolled
electrades have sharp edges of great ex-
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Fig. 2. variation of leakage current
with voltage.

tension. The film formuition on such
edges is unreliable and discharge is
likely to occur from same.

It seemed highly desirable to obtain
an anode made fronl one piece compris-
ing a solid stem extending from the
electrolyte and having a part of large
surface area immersed in the eleciro-
lyte, and at the same time designed to
reduce the edges or sharp points to a
minimum. To produce such an anode,
a great number of difficulties connected
with the working of aluminum had to
be surmounted and development of
radically new manufacturing process
and machinery was required. The
result was {(he single piece heli-
cally corrugated tubular anode shown
in Fig. 1. DBesides incorporating the
advantages above pointed out, this
anode also has the advantage of
negligible self-inductance which is im-
portant if the condensers are used at
high frequencies.

Purity of Materials

Aluminum of the highest purity
available is used and this aluminum
is subjected to a further treatment to
improve the surface for the purpose of
film formation.

In a similar way, the copper can
which serves as the negative electrode
is made from pure electrolytic copper,
which is further subjected to electro-
chemical treatment.

The electrolyte is subjected to re-
peated refining processes, to eliminate
all impurities and is further subjected
before its use to highly sensitive ana-
lytical tests to detect and prevent the
presence of impurities,

Operating Characteristics

In  Fig. 1, the standard eight
microfarad condenser is shown. This
condenser is manufactured as a rule
for a 440 to 450 volt breakdown volt-
age. The operating characteristics,
outlined below, relate primarily to
such condensers, although in general
they apply equally well to otlier elec-
trolytic condensers.

In referring to the leakage current
in the following Qiscussion, this cur-
rent is taken for the whole condenser,

The leak-
is one-

thus for eight microfarads.
age current per microfarad
eighth of these values.

The standard coudenser is formed so
as to have a breakdown voltage of 534
0 450 volts d-e. It is therefore recom-
mended to operate this unit at a peak
voltage not exceeding 430 volts d-c
making allowance for line voltage var-
intions as well for the peaks of exist-
ing alternating ripple voltages super-
imposed on the applied d-c. voltage.
In speaking of breakdown volrage in
conneetion with eleetrolytic condensers,
it is, of course, to he Kept in mind that
the term breakdown here is only 2
relative term, and is taken to be i volt-
age at which the condenser hegins to
pass a leakage current. This is not the
same in the case of the paper con-
densers where, when the breakdown is
reached, the condenser becomes
shorted and is permancutly destroyed.

In Fig. 2, which gives the values of
the leakage current in varyving volt-
ages, it will appear that with a con-
denser operiated at 430 volrs the leak-
age current inereases only  slightly
with the applied voltage. 1f, however,
the voltage much exceeds 430 volts the
leaknge current rises very sharply. If
the voltage then drops, the leakage
current drops also very sharply and is
again given by the ecnrve; thus the
curve represents a reversible process
when the condenser is subjected either
to abnormal voltage conditions or re-
turned to its normal operating
condition.

This phenomenon is generally re-
ferred to as “self-healing” and gives
an important advantage to etectrolytic
condensers over paper wherein the ap-
plication of excessive voltage causes a
breakdown which punnctures the con-
denser and thus destroys it.

For the above reason and because
of the fact that the breakdown-voltage
of electrolytic condensers runs much
more uniform than that of paper con-
densers it is permissible to employ elec-
trolytic condensers at mmuch nearer
their breakdown voltage than can be
done with paper condensers.

Life

Since neither the anode nor the
cathode is consumed in the operation,
the life of the condenser is determined
by the amount of wuater in the elec-
trolyte, which is, decomposed by the
passage of the leakage current.

In view of the small leakage current
of tlie condensers, the amount of water
leaving in the form of gas through the
vent is so minute that if condensers
would operate continuously at the
highest permissible voltage and at
highest permissible ambient tempera-
ture, it would require more than
twelve years continuous operation be-
fore suflicient water would have evap-

orated to cause any detectable de-
crease in the capacity of the
condensers.
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Influence of Temperature and
Frequency on Capacity

In regard to the influence of tem-
perature it appears that the capacity
reaches @ maximnm at 130 degrees
Fahrenheit and ot this temperature
the power factor reaches a minimum.
The decrease in power factor is due
to a decrease in resistanee and this
in turn results from the increased
solubility ot salts in the electrolyte at

this  higher temperature and the
higher mobility of the ions in the
clectrolyte.

Siuce, in a radio set, the usual tem-
perature is around 110 to 115 degrees
Fahrenheit, the condenser is opnerating

at a point near its hest operating
charaeteristies.
While the coudenser freezes at a

temperature of 16G° F. such freezing
does not cause injury to the condenser
hecause when heated up it will again
show the same characteristies as
before.

Influence of Temperature on Leak-
age Current

A rise in temperature increases the
leakage currvent. Sueh inerease is
proportionately less rhan that of Im-
pregnited paper condensers. Up to
140° F. the leakage current increases
proportionately with the temperature,
approximately doubling for a 70°
Fahrenheit rise. For temperatures
from 140° to close to boiling point,
the leakage current increases approx-
imately as a logarithmic function of
the temperature. Close to boiling
point, the leakage current is quite
high,

Due to the low leakage current of
the condensers at normal room tem-
perature, these condensers can be
safely operated up to temperatures
found in commercial radio receivers.

This first hand description of the
electrolytic condenser was gathered in
the Ilaboratories of the Sprague
Specialties Company. North Adams.
Mass.

A

‘ PROGRAMS FROM EUROPE

There will be much general interest
throughout the coming Fall and Winter
in music and talks Dbroadcast from
other countries, During the present
month (August) eight programs from
the British Isles are to be relayed to
American listeners by the National
Broadcasting Company.

A

THE NEW METALS

NIROSTA: can be machined, welded,
spun, drawn and polished. It is acid
and heat resistant; does not warp, dent
or tarnish; polishes quickly with a rag.
CARBALOY : tungsten, carbon and co-
balt. Is exceeded in hardness only by
the diamond..
BORIUM, Stellite, Widia, Straus metal
and Carbaloy although of great hard-
ness are not steels.®
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REMOTE CONTROL
(Continued from page 32)

tact. Pressing a button for a desired
station would first release any previous
contact set up and then set a new
balance position. Such a system would
have two distinet advantages over
existing push button schemes:

1. Changes in the setting for a given
station can be mnade in the remote con-
trol box by a simple adjustment of the
contact position corresponding to that
station.

2, Any number of buttons can be pro-
vided with no increase in the number
of wires in the cable.

Meeting the Requirements

Summarizing the operational char-
acteristics of the tuning system de-
seribed in this article in the same order
as the requirements are discussed in
the second paragraph; the system in
its present form:

1. Requires no different or additional
procedure to operate the set remotely
than to operate it directly.

2. Is aceurate in excess of 1 part in
900, whieh is better than the plus or
minus 2 K.C. limit mentioned pre-
viously.

3. Uses hut four wires between the
set and the control box for tuning
and turning set on and off, two of
which may be the 110-volt house wir-
ing. The number of additional wires
for volume control depends on type
used, usually two or three.

4. Is capable of maintaining its ac-
curacy over an extended period of time,
as there is nothing to change it ex-
cept brush wear which is negligible.
It will stand the same amount of rough
usage that the receiver will, without
harm.

5. And is sufficiently quiet to allow
using it with a receiver of high sen-
sitivity when tuning in distant stations,

A

RATING OF BROADCAST
RECEIVERS
(Continued from page 27)
equivalent series resistance increases.
which causes broad tuning.

Nearly all sets are more sensitive at
high frequencies. A set that is highly
selective is likely to give poor quality
because of clipping of sidebands. Since
music frequencies occupy about 5000
cycles on either side of resonance, the
ideal resonance curve would be flat-
topped and 10 kilocycles wide. Band-
pass tuners are an effort to approxi-
mate this kind of tuning.

Finally it should be noted that the
above tests do not cover speaker per-
formance. The receiver may pass the
above tests and yet give poor quality
because of a speaker that discriminates
against certain frequencies.

To properly test a speaker, a sound
intensity measuring instrument is
needed whose sensitivity is not affected
by frequency. Unfortunately no satis-
factory device has been developed to do
this. The Rayleigh disk and the Web-
ster phonometer have been used but

both of these are affected by fre-
quency changes. At present, the most
satisfactory device seems to be a con-
denser microphone feeding an ampli-
fier whose output ¢éan bhe metered.
Procedure has not become standard for
testing speakers.
A
KDKA TO USE NEW 200 KW.
TUBES

Success of the new transmitting sta-
tion of KDKA, which is being built
near Saxonburg, Pa.,, will depend
largely upon innovations in broadeast
set design which have been developed
by the radio engineering and research
departments of the Westinghouse
Electric and Manufacturing Company.

Of these innovations, one of the most
important is the new 200-kilowatt
tube, AW-220, which will be used. This
tube, is not merely an enlarged edition
of a smaller tube, but is thoroughly
engineered as a tube of larger size and
of a distinctly novel design.

A
DR. RALPH E. MYERS

Dr. Myers, vice-president in charge
of engineering and manufacture, Na-
tional Union Radio Corporation was
at one time professor of courses in
electro-chemical engineering at Penn-
syvlvania State College. For his scien-
titic studies he was given a Ph.D. by
the University of Pennsylvania. Ile
is fifty years old and at the height of
Iiis career.

Dr. Myers is a member of the Amer-

DR. RALPH E. MYERS

ican Institute of Chemical Engineers,
the American Institute of KElectrical
Engineers and other scientific societies.
He is chairman of the national sec-
tional committee for the standardiza-
tion of rolled threads, for screw shells,
for electric sockets and lamp bases.
He is chairman also of the advisory
committee on lamp holders and bases
of the national committee of the
International Electro-Technical Com-
mission.
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WORLD’S SMALLEST SYNCHRO-
NOUS

MOTOR

What is believed to be the world’s
smallest synchronous electric motor is
shown by C. E. Skinner, assistant
director of engineering for the West-
inghouse Ilectric and Manufacturing
Company. About the size of a hickory
nut, it runs on ordinary house current.
Its rating is approximately one-half
cricket power.

This motor is used in delicate de-
vices which require a constant speed
with very little power.

A

RMA TO ESTABLISH CENTRAL
PATENT BUREAU

An important step toward solution
of the patent troubles in the radio
industry has been taken by the Radio
Manufacturers Association. Establish-
ment of a central patent bureau to
collect and disseminate complete in-
formation on radio patents was ordered
by the RMA Board of Directors at
their mid-summer meeting July 30th
at Niagara Falls, Ont. The new patent
department will be in the New York
oflices in charge of a competent radio
patent attorney.

An  extensive library on radio
patents, foreign as well as domestic,
will be developed in the RMA patent
department. It will collect, digest
and index all radio patents and publi-
cations and all information regarding
patent litigation. Files of many im-
portant manufacturers who are mem-
bers of the RMA will be centralized in
the RMA patent department which will
advise manufacturing members of
radio suits and decisions, applications
for and issuance of radio patents.

NATIONAL RADIO WEEK

National Radio Week, Septem-~
ber 22 to 28, 1930, will be held
during the same period as the
Radio World’s Fair in New York.

o o



www.americanradiohistory.com

Page 40

Recording and Regulating
Transmitting Frequencies

STEP toward keeping world
control of thie air lanes in this
country is seen in the near
completion of thie million dol-
lar radio monitor plant being erected
at Grand Island, Nebraska, by the
radio division of the United States
Department of Commerce. This re-
ceiving station, which is scheduled
to open September first, next, will
be the most complete in existence,
The receiving units will be two
hundred times more sensitive than
the average home set, with ample
capacity to pick up broadcasts from
any spot on (he globe. 'Fhe monitor
station will therefore he able fo keep
tab on the 20.000 sending stations now
operating in various parts of the world
and others as they are established,
and to police against interference and
misuse of wavelengths and power,

The equipment of the new station
is in advance of present-day needs,
foreseeing widespread use of television
as well as greater developments in
amateur and international broadeast
and communication from ships at sea.
A fifty-acre tract of land is necessary
for the plant and the miles of antennas
which streteh in all directions sup-
ported by numerous poles. In addi-
tion to the executive force, a crew of
thirty radio engineers will be required
from the start.

In designing and building the station,
the Department has taken every pre-
caution to protect and safeguard the
station and prevent interference of
whatsoever nature. The main build-
ing whiel will house the equipment
and receivers is 85 feet long. 75 feet
wide and two stories in height, In
designing the building, {he aim has
been to simplify the maintenance of
uniform temperature at all times. To
this end, the masonry walls were in-
sulated with a flexible insulation made
of a wool-like hlanket placed between

two layers of strong creped Kkraft
paper. The Lulk of rhis insulator is

92 per cent dead air space—dead air
space according to science being the
most effective heat insulator known
next to a perfeet vacoum. The In-
terior walls are plastered on a com-
paratively light-weight insulating board
of the new wood tvpe made entirely
from soft novthern woods. Wire com-
munication lines ol which there are
twenty-two running into the station
have been installed nnder ground and
a further protective mensure against
interference was the piacing of copper
screen in the walls and over the
windows,
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Department of Commerce’s
Monitor Station in Nebraska
Will Soon Begin Systematic

Check of all

Transmitters.

KDK A, Pittsburgh, Sticks
Closely to Assignment.

The Power Plant

The power unit which consists of
three Diesel engines furnishing 75 kil-
owalts of power is housed in an aux-
iliary building. All power supplies are
to De filtered and shielded. The stand-
ards and receivers in the new station
will receive their power from storage
batteries which in turn are charged
by means of small motor-generators.
Each receiver is housed in a shielded
booth.

International Service

The Department of Commerce hopes
that the new plant will be (he means
of straightening out some of the con-
gestion which now exists in the broad-
casting world. Operating internation-
ally through the Berne Bureau of
Switzerland, the services of the station
will be available to all authorities.
Construction work is under the direc-
tion of S. W. Edwards who is also
supervisor of radio for the Detroit
District. Benjamin Wolfe, formerly of
San Francisco is the superintendent
of the station.

Grand Island was selected for the
location of this giant' plant hecause
it is virtually the geographieal center
of the country and heeanse topographi-
cal and soil conditions are “idénl for
the operation of snch a station.

KDKA Tests Its Radio Frequency
With Piezo Crystal

One of the most troublesome things
in the realm of radio broadeasting Is
the station that does not remain ex-
actly on its assigned frequency. Those
that do not do so cause trouble to
broadeasters assigned to nearby ehan-
nels. Listeners are aecquainted with
the reception conditions whiel can be
caused by a “wobbling” station.

A check over the records of Station
KDKA, Pittsburgh, during the past
three years shows that the pioneer
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station has had an average daily devi-
ation of only plus or minus 51 parts in
a million. The Federal Radio Commis-
sion limit is plus or minus 500 cycles
in a million, so that the KDKA vari-
ation is ten times better than the
requirement.

This measurement of KDKA’s fre-
quency is taken daily by R. C. Hitch-
cock, member of the research depart-
ment of the Westinghouse Electric and
Manufacturing Company. Mr. Hiteh-
cock is a specialist in the work and
also in vacuum tube research. He is
especially noted for lhis most recent
development, an organ which uses
vacuum tubes instead of pipes.

KDKA's radio frequency is checked
daily at the research laboratory by
a simple method which is very similar
to that used in tuning musical instru-
ments, Mr. Ilitchcock explains. Iis
discussion of the theme is as follows:

“When two mandolin strings are only
slightly out of tune, alternate loud
and soft tones, sometimes called “wax-
ing and waning” tomes are heyrd.
These alternate loud and soft sensa-
tions are called beats, and are due to
the difference in the frequencies of the
two strings. If one is tuned to the
A above middle C it vibrates 435 times
a second. If the second string is
slightly sharp, and vibrates, say 437
times a second, the waxing and wan-
ing occurs at the difference frequency,
437 minus, 435 or twice a second. The
beat frequency is said to be two per
second.

Audible beats are used to good :ad-
vantage in measuring two radio fre-
quencies which are close together. To
measure KDKA at its assigned 980
ke, a radio-frequency oscillator of 982
ke. gives an audible beat of 2 ke., up-
proximately .the pitch of the third B
above middle C. By measuring the
‘“whistle” or “beat” between KDKA
and three standard oscillators com-
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pared with the standards of the United
States Bureau of Standards, KDKA's
frequency can be accurately deter-
mined.

Tllustration of Frequency Bands

Suppose a five foot bookshelf to be
filled with magazines. If each page
represents 50 cycles per second, and
the pages are two thousandths of an
inch thick, the shelf would contain
30,000 pages. Assuming an average of
100 pages per month, this would con-

tain copies of the magazine for twenty-
tive years, The present broadcast band
of 550 to 1500 Kkilocycles per second
would include the pages numbered
from 11,000 to 30,000. Dividing up
the band into ten kilocycle divisions
means assigning 200 pages to a station.

The Federal Radio Commission has
specified that the absolute value of the
assigned radio frequency must be with-
in 500 cycles per second of the cor-
rect absolute value. This corresponds
to plus and minus 10 pages; the sta-

Modern Die Casting

By J. B. Nealey*

HE three most important methods
of casting molten metals into
various shapes are sand., per-
manent mold and pressure die

casting, Each has its field of applica-
tion, separate and distinet from the

others, but the lines of demarkation
between these fields overlap more or
less. With the cost of dies ranging
from $300 to $3000 each the employ-
ment of the pressure die casting
method is confined to volume produc-
tion of identical pieces. Speed of pro-
duction and die life are greatly In-
fluenced by the character of the alloy
used, as witnessed by the fact that
move than a million “shots” are pos-
sible with a zine base alloy while only
about 350,000 are practical with an
aluminum  Dbase alloy. Brass and
bronze, due to the rapid breaking down
of the dies, are not yet being com-
mercially die cast.

Dies are made from special alloy
steel carefully heat treated. Their life
is limited by the pressure and tem-
perature under which they are operated.
The pressures used in die casting
range from 400 to 600 pounds per sq.
in. while the casting temperatures are
as follows:—the zine alloys at 750-
900° F. and the aluminum alloys at
1350-1500° F, while the tin and lead
base alloys are cast at 400-500° F.

The principal alloys are zinc base
and aluminum hase alloys. The first
cousists of 4 per cent aluminum. 3
per cent copper. 0.1 per cent magnestum
and the balance zine, This alloy in
test hars has shown a tensile strength
of 47,300 1bs. per sq. in.. with a Brinell
hardness of 83.

A typieal aluminum hase alloy con-
tains % per cent silicon, 4 per cent
nickel. 4 per cent copper and the bal-
ance nluminum, Howerver, the silicon
content of this alloy is varied up to
10 per cent to obtain varions com-
binations of physical requirements.
The aluminum alloys range from 25,000

*American Gas Association.

to 35.000 1bs. in tensile strength, are
very light in weight and while they
cannot Dbe -plated commercially they
take a high polish. Plating difficulties
are due to the fact that an oxide forms
the instant air strikes an aluminum
alloy. A great deal of research work
is being done to overcome this difficulty
and it is reported fromm one quarter,
that the problem lhas been solved, in
an experimental way. Zinc alloys are
readily plated.

Tin and lead base alloys are also
made up and used. They range from
the cheaper auntimonial lead alloys on
up to the high speed, tin babbitts. Due
to the lower melting points these can
be cast with greater accuracy than
can the alloys previously described.
As (in and lead will contaminate zinc
and aluminum alloys, separate melting
pots are always used.

In the plant of the Allied Die Casting
Corp.,, Long Island City, N. Y., the
die casting machines arve arranged
along the windows and consist of {hree
sizes, the large and small hand oper-
ated type and the large hydraulically
operated type. This Iatter mmacliine
has a four bar die carriage operated
with a horizontal hydraulic eylinder.
The furnace is of heavy steel. brick
lined and fired with two gas hurners.
A cast iron oval pot of 2500 cu. in.
capacity sets in the furnace and a
gooseneck is partially submerged in
thie molten alloy in the pot. Another
@is hurner plays on the exposed part
of this gooseneck.

A die-cast 4-gang radio condenser.
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tion must be kept at its proper position
in the bookshelf within 10 pages.

KDKA has been assigned 980 kilo-
cyeles per second, corresponding to
page 19,600 on the hypothetical maga-
zine collection ; and if the Commission’s
requirements are to be followed, KDKA
should be kept between pages 19,590
and 19,610. The variation mentioned
above, 51 parts in a million, means
that from day to day, KDKA varies a
maximum of one page from its mean
nosition.

PSYCHOLOGY PLAYS PART
IN RADIO RECEPTION

By Ray H. Manson*

HE term “color blindness” is a

familiar one. The term ‘‘tone

blindness” is not so familiar,

And yet the human ear, like the
eye, has its distinet limitations. The
noise of city life has comnpelled us to
be less sensitive to sounds for the sake
of our nerves. We must ignore most
of the noise in order to he comfortable,
and this is impairing the function of
liearing. we are told by psychologists
and physicians. Then also, the car has
its limitations of responsiveness to
piteh. Persons with unusually keen
ears can hear tones as high pitehed
as 10,000 cycles, while others can
hardly perceive tones higher than 3.000
cycles.

Suclh limitations of the hearing fac-
ulty make radio reception a matter
of psychology as well as of acoustics.
The early types of reproducers or loud-
speakers were not acoustically capable
of accurately reproducing low notes.
When sueh a note was played in the
broadeasting studio, it was reproduced
not as a tone of the same frequency
but as a harmonic of this tone. Such
tones sound “tinny” and the listener
becomes mentally fatigued without
knowing the exact reason why. His
nind unconsciously ‘“manufactures”
from the harmonic the fundamental
tone it represents. Since the lower
notes are not received. the music ix
high pitehed and protonged listening
to it is tiresome, although here again
the listener may not be conscious ©
the reason.

* Chief FEnginecr, Stromberg-Carlson Tel.
Mig. Co.
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he [rend of Invention

By RICHARDS Q GEIER,

274 MADISON AVE

NEW YORK CITY

PATENT AND TRADE MARK ATTORNEYS

SOUND-AMPLIFYING APPARATUS

Adolph A. Thomas, of New York, N. Y. Assignor
to Radio Corporation of America, of New York,
N. Y., a Corporation of Deleware. U. S. Patent
No. 1,758,986. (lssued May 20, 1930)

This iavention relates generally to loudspeakers
and i3 particularly applicable where the amplifying
horn of a phonograph s used as a loudspeaker
for a radio set, especially where the phonograph
and radio set are in the same cabinet. The object

of the invention is to provide a new and improved
tonearm to which a telephone receiver may be at-
tached above the top board of the phonograph
without removal of the phonograph sound box and
Independently  thereof.

A

ACOUSTIC AMPLIFIER

Harry E. Hall, of St. Charles, Illinois, Assignor
te Freeman and Sweet, of Chicago, Illinois, a Co-
nartnership composed of Hadley F. Freeman and
Donald H., Sweet. U. S. Patent No. 1,759,614.
(Issued May 20, 1930)

_This invention relates to delivering large volumes
of sound from a source having sufficient energy for
such delivery, but being itself of insufficient magni-

Crime rusg

rerie

tude to act on sufcient volumes of air. While th-
inventor has illustrated the invention as applided
to a horn or a loudspeaker unit for radio work,
it will be obvious that the principles of the in-
vention are applicable in a large number of other
instances.

A

SOUND REPRODUCER
Irving Wolff, of New York, N. Y. Assignor to

Radio Corporation of America, a Corporation of
Delaware, U. S. Patent No. 1,758,993. (lIssued
May 20, 1930)

This invention relates to an inertialess type of
sound reproducers. More particularly it relates to

corona

a  continuous
discharge is provided, the discharge being modulated
by a sound modulated current such as is ohtained
from a radio receiver.

sound teproducers in which

I'ree bouks on patent and trade-marlk laiw
can be obtained by our readers upon request
to Radio Enginering or direct tn Richards
& Geier. Cobies of the patents described on
ihis page may be obtuined through the
above mentioned firm of patent attorneys.
RTINS i

ACOUSTIC DEVICE

Max_Kaplick, of New York, N. Y. U. S, Patent
No. 1,757,966. (Issued May 13, 1930.)

This invention relates to acoustical devices and has
for its primary object the provision of a device for
use by singers or other persons to permit the user
1o receive aurally the sounds produced in singing or
talking so that the user will hear his own voice in a

manner corresponding closely to that in which other
persons hear the rendition of voeal pieces.

The device is particularly adapted to eliminate the
direct transmission of sounds from the mouth to the
ear of the user, and so the user can modify the qual-
ity of the tones or diction which he produces, in such
a way as to render the same in the manner most
desirable for audition.

A
SOUND AMPLIFIER

G. Williams, of Morristown, New

Theophilus
Patent Ne. 1,760,892. (Issued June

Jersey. U. S.
3, 1930)
This Invention relates to means to amplify and
propagate sound waves, particularly waves of the
eharacter transmitted by a diaphragm actuated Dby
undulations induced in an electric current, as in
a4 sound reproducing device, and particularly adapted
for use in connection with radio receiving apparatus,

invention to provide

is the object of the
a sound amplifier of this character, which is novel.
compact and cheap in structure, and highly efficient
in propagating and magnifying the sound waves of

and it

dominant and undertones.

A
RADIOCIRCUITS
Guy S. Cornish, of Cincinnati, Ohio, Assignor to
the Cincinnati  Patent  Engineering Cnm‘rany,
S.

of Cincinnati, Ohio, a Corporation of Ohio. .
Patent No. 1,759,937. (lssued May 27, 1930)
An object of the imventlon is to produce a
circuit in which the use of 2 tube having more than
one grid element will bring about results such as
the reception of radio signals with less statle and

www americanradiohistorv com

interference and at the same time with a
ureater degree of strengtlh and elarity than has
leretofore Deen possible without a corresponding
increase in the strcngth of such objectionable inter-
ference as is usually experienced.

A
ACOUSTIC DEVICE

Ralph V. L. Hartley, of South Orange, New
Jersey, Assignor to Béll Telephone Lahoratories,
Incorporated, of New York, N. Y. a Corporation
of New York. V. S. Patent No. 1,762,981 (Issued
June 10, 1930)

This invention relates to acoustic devices and
particularly to an electrostatically operated device.

An object of this invention is to radiate soumd

lueal

energy with substantiaily uniform efficiency over at
ieast a large portion of the frequency range em-
ployed in speech and music.

A
RADIO COMPASS
Frederick A. Kolster, of Palo Alto, California,

Assignor to Federal Telegraph Company, of
Francisco, California, a Corporation of California.
U. S. Patent No. 1,759,119. (issued May 20, 1930)
This inventfon relates to radioc compasses or kin-
dred receiving apparatus having a directional char-
acteristic and utilizable for interference prevention,

bearing and

determining the
sense of direction of a radio beacon or other radio
transmitter.

and particularly for


www.americanradiohistory.com

Radio Engineering, August, 1930

& ="AUlT

= by
(T TR
Wb
1

INGA

Symbolic of the
best in the copper
wire industry

FO
DEPENDABLE

]
[

Page 43

¥

THERE are many definite reasons for the absolute
dependabilityof Inca coils, Here are a few of them:

Engineering—All coil specifications reccive the careful
study of INCA'Sskilled and experienced engineering staff.
This is a guarantee from the beginning thatcoils are made
in complete harmony with the original specifications.

Winding—INCA'S newly completed and modern coil
department, with highly specialized equipment through=
out, results in winding of extraordinary efficiency.

Finishing—A degree of accuracy, thoroughness and
perfection in finishing never before possible, character=
izes every INCA product.

Testing-—Thc tests given in our own plant are many
times more rigid than those ordinarily encountered in
the hardest kind of usage.

Shipping—Unusual care in packing and strict attention
to every detail of shipping constitute an all-zimportant
factor in INCA'S policy of giving the customer the
utmost in service and attention.

Coils wound to your own speci-

fications. Let INCA scrve you.

NATIONAL ELECTRIC PRODUCTS CORPORATION
INCA MANUFACTURING DIVISION

Copper Wire Products—Fort Wayne, Ind.

Eastern Office, Newark, N. J. Industrial Office Building
West. Rep., A. §. Lindstrom, 274 Brannan St., San Francisco, Cal.

www americanradiohistorv com
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NATIONAL UNION NAMES HUTCHINS SALES
MANAGER
E. A Tracy, vice-president of National Union

Radio Corporation, the merger of five independent
tube plants in which RCA has & financial interest,

has  announced the appointment of lenry A.
Jr., dising expert, as sales mana-
ger.  Mr. h record in

large volume sales of rndm tubes. He is known
personally by Jjobbers and dealers in nearly every
state in the Unlon.

“With a man of Mr, Hutchins’ ecallbre,”” Mr.
Tracy said, National Unfon has a sales spokesman
capable of winning the trade’s approval and confl-
dence. 1Te will be in complete charge of our ex-
tensive sales organization.

A

VULCANIZED FIBRE AND LEATHEROID

The National Vulcanized Fibre Co., of Wilmington,
Del., has purchased the leatheroid and vuleanized
fibre business of the Rogers Fibre Co., of Boston,
Mass., and Kennebunk, Maine.

The Rogers Fibre Co. has long been identifled In
the fibre industry as manufacturers of trucks, cans
and boxes and of a certuin type of fish paper. Their
trade name “Leatheroid”’ is well known throughout
the industry.

Mr, Leon B. Rogers has joined the N. V. F,
organization, A

NEW HOTEL INSTALLS CENTRALIZED RADIO

The Manhattan Towers, New York’s newest uptown
hotel, located at Broadway between T74th and 75th
Streets, is being equipped with a powerizer centralized
radio system, for both the chureh which occupies the
bullding to a height of several stories and for the
1500 reoms of the hotel proper.

Three 50-watt powerizers will amplify the sounu
for all parts of the building. The ofticiating clergy-
man’s voice will be heard by his entire congregation.
The manager and other oﬂ‘Iclals of the hotel will be
able to speak to Tire the
ment, and the occupants ur all the rooms, each nf
which 1s equipped with a radio receiver, will be able
to tune in on any of three programs. The three-
channel systems being installed will permit one guest
to listen to one station, another to a second, and
still another to a third. with no interference whatever.
Perhaps a guest will desire to listen to the orchestra
playing in the gri}l. That wish may be granted with-
out the necessity of going to the grill,

In short, the powerizer centralized radio system,
such as is being installed in the Manhattan Towers,
and many other hotels. schools, ships, libraries,
hospitals and public buildings, is the answer to many
sound amplification and transmission problems. The
day js near at hand when such systems will be con-
sidered standard cquipment,

A

COTTERILL JOINS SOUND STUDIOS

The Increasing demand for fts servlces in the
preparation. presentation and reenrding of broadeast
programis is necessitating a rapid and healthy expan-
sion in the facilities and personnel of Sound Studios
of New York, Inc.

The holder of a license granted by Western Eleetric
Company for the recording of broadeast programs.
this_organization is not only presenting such features
as Palmolive, (valtine, Seiberling Singers and Chase
and S-mhnrn. but also recording programs for spot
brn:ldcnstlng

Norton Cotterill, well-known in the sales promotion
fleid, has recently joined Sound Studios of New York
in a sales capacity, Formerly assistant market
analyst for Frigidaire, then connceled wi'h the General
Motors Acceptance Corporation on domestic credit,
dealer contact and sales convention work, Mr. Cotterill
brings to his present position a wealth of information
and experience to aid the progressive radio sponsor
in seleeting his markets and tving his radie programs
in with dealer aids and other merchandising plans.

A

INVENTOR OF SELF-TAPPING SCREWS AWARDED
CERTIFICATE OF MERIT BY FRANKLIN
INSTITUTE

Heyman Rosenberg, vice-president of the Parker-
Kalon Corporation of New York, was among the
distinguished scientists and enalneerq to be honorea
by the Franklln Institute of Philadelphia at the Medal
Meeting held by the Institute on May 21.

Mr. Rosenberg, was awarded the Institute’s Cer-
tificate of Merit for hls development of Parker-Kalon
hardened sell-tapping screws, which have contributed
greatly to the fabrication of metal products of
every description.

His first achievement along these lines took the
form of 2 self-tapping sheet metal screw that over-
came the difficulties previously encountered in joining
and making fastenings to light gauges of sheet metal.
This unique screw, so thrended and hardened as to
make it capable of cutting a thread in sheet metal,
like & tap does in lron or steel, as it is screwed in,
was such an outstanding improvement in fastening
devices that its extenslve adoption by the metal
working industries (ollowed quickly.

Having produced an easfer, quicker and cheaper
means of making light gauge sheet metal assemblies.
the inventor’s thoughts turned to the problem of
making fastenings to solid sections of material, such
as iron, brass and aluminum castings, steel, Bakelite,
ete.; where the tapping of holes, with its breakage
of taps, upkeep of tapping machinery, ete., is often
a factor in the cost of the article, After a good
deal of research and experiment, Mr. Rosenberg de-
vised and patented the screw, now generally known
as a hardened metallle drive screw. This screw has
a spiral form of hardened thread, which cuts or forms
a corresponding female thread in the material as it is
hammered in or otherwise driven in. The trouble-
some and expensive tapping operation, which the in-
ventor set out to eliminate, has thus been dispensed
with. Because of the savings in time and labor that
these screws bring about. they are today being used by
thousands of manufacturers in the assembly of hun-
dreds of articles made from the materials mentioned.

As the original design of sheet metal screw was
suitable only for use in light gauges of metal and
as_the hardened metallic drive screw could be used
only where & permanent fastening was desired, due to
the fact that once driven in this screw conld not
readily be removed, there still existed a need for a
similar device which could be used in heavy gauges
of sheet steel; and 2lso one suitable for making
fastenings to solid sections of material and which
could be removed and reinserted when necessary. This
presented quite 2 difficult problem but Mr. Rosenberg’s
inventive genius created an improved form of his
original self-tapping sheet metal screw, which has
fully met these requirements.

lis latest achievement in fastening devices is the
serewnail, combining the driving qualities of a nail
and the holding qualities of a screw. This device was
designed to give a more secure means of fastening
sheet metal to wood and has been accepted with
enthusiasm in all trades where sheet metal to wood
fastenings have to be made.

A

NEW BULLETIN ON LATHE ATTACHMENTS

Rulletin No. 77, just published by the Sonth Bend
Lathe Works, is something entirely new in lathe
publications.  This 20-page. letter-size booklet is
devoted exclusively to description and illustration of
the many uattachments used with New Model South
Bend Lathes.

The bulletin shows how the lathe s easily con-
verted into a m'lling machine; a keyway cutting tool;
a precision grinder; a jig boring and spacing tool;
a gear cutter; and—for manufacturing purposes—
inte a turret lathe.

It fully describes handwheel and lever types of
draw-in _coliet chuck; a wide variety of split collets
for making small precision parts; step chucks; spindle
nose collet clmeks, drill chucks, universal geared
seroll chucks. and others, together with full direc-
tions for their selection. There i3 also a taper
attachment for use on milling cutters, reamers, taps,
and hobs; and a speed reducer for relieving and for
providing the extremely low spindle speeds required
in making single or mltiple long-pitch screws and
spiral-groove rods. The bulietin shows double tool
siides; a thread Indicator; a micrometer carriage
stop; collapsible taps and self-closing dies for cutting
external and internal threads: a hand-lever tailstock:
transposing gears for cutting International standard
metric screw threads: and a large number of small
lathe tools and accessorics. With each description
there is valuable information regarding the use and
purpose of the attachment.

The new hulletin secms to justify the names, ‘‘uni-
versal machine” and “lathe of attachments,” as the
New Model South Bend Lathe is known in many
manufacturing plants, tool rooms. automotive service
shops, and engineering laboratories.

Free copies of the bolletin are ready for mailing
to those who write the factory at South Bend,
Indiana.
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ANNOUNCES CHANGE IN NAME

Blaw-Knox International Corporation succeeds Milli-
ken Bros.-Blaw Knox Corp., New York. as the inter-
national trade division of the Blaw-Knox Company,
This change is in name only, necessitated by expansion
of operation over a wider field. The personnel of
the company and management remains the same. The
scope of the Blaw-Knox International Corporation,=
with its affilisted companies, extends to every part of
the world.

PBlaw-Knox International Corporation gives a com-
plete export service to all users of their products which
include: radio towers, steel buildings, steel bins,
weighing batchers, inundators. central conerete mixing
and proportioning plants, grating, water-cooled acces-
sories for high-temperature furnaces. air prebeaters.
rolls, steel castings, alloy steel castings and steel
mill machinery.

The affiliated and subsidiary companies of the Blaw
Knox Company are: Union Steel Castings Co., Pitts-
burgh, Pa.; Pittsburgh Rolls Corporation, Pittsburgh,
Pa.; National Alloy Steel Co., Pittsburgh, Pa.; Lewis
Foundry & Machine Co., Pittsburgh, Pa.; Blaw-Knox
Construction Co.. Pittsburgh, Pa.; Blaw-Knox, Limited,
London, England: Milliken Brothers, Limited, Lendon,
England; Compagnie Francaise Blaw-Knox, Paris,
France; Compagnia Italiana Forme Acciaio, Milano,
Italy; and Blaw-Knox, G.m.b.H., Dusseldorf, Germany.

A
TRIAD

Vernon K. Wilson. assistant sales manoger of
the Trlad Mfg., Co., Pawtucket, R. I., has returned
from an cxtensive visit in the west where he met
with great success in furthering the sale of Triad
products.

G. N. Noel is in charge of Triad sales in 8an
Franeisco, and R J. Noel is in charge of South
California territory. E. R. Fallen is Boston rep-
resentative of Triad.

ENLARGE GREBE FACTORY

To provide the additional factory space which had
to be secured to take care of the increased pro-
duction necessitles of A. H. Grebe & Co., Inc., the
oftices in the Ricmond Hill plant have been moved
from the second floor to the top. Production activi-
ties are now concentrated on four floors, with the
warehouse facilitles located in the Bush Terminal in
Prooklyn.  Even storeroom space at Richmond IHill
is now being utilized for administration and production
personnel. A

RESISTANCE UNITS

The Ohmite Manufacturing Company, 636 North
Albany Avenue, Chicago, I1l., has issued a new
catalog of resistance units. There are illustrated six
different terminal types in more than thirty different
sizes and each size can be furnlshed in a range of
resistance from a fraction of an ohm to as high as
250,000 ohms. Tapped units are shown and the
variety and possible comblnations of such units are
practically infinite. A page is devoted to simple
vet effective mounting brackets whieh are belng used
more and more by urers of radio

A
WESTINGHUUSE ADVANCES R. L. DAVIS

R. L. Davis, engineer in charge of radio develop-
ment at the East Pittsburgh plant of the Westing-
house Electric and Manufacturing Company, has been
named manager of the radio cngineering department
of the Westinghouse Chicopee Falls, Mass.. plant,

V. E. Trouant has been nnpolnved to the radio
engineering position at East Pittshurgh made vacant
by the transfer of Mr. Davis. As manager of the
radio enginecring department at Chicopee Falis., Mr.
Davis will succeed 1. J. Nichols, who has resigned.
In his new position Mr. Davis will report to the
director of engineering at East Pittsburgh. D. G.
Little . will continue as chief engineer of the radio

ing department. A of the changes
was made by R, 8, Feicht, director of engineering.

A
CROSLEY T0 MAKE AMRAD RADIO SETS

The Crusley Radio Corpnratinn has taken over the
ing f the Amrad
Corpnrntinn tozether with the exclusive right to use
the name Amrad in producing and marketing radio
receiving sets.
The set engineering staff of Amrad. headed by Fred
Jolinston  has been moved 1o Cinelnnati as a divlsion
of the Crosley Engineering Department.
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Little things
like this help

make your

set a

by George Lewis,
Vice - President,
Arcturus Radio
Tube Company

headliner

AILY dramas are being staged in
D the stores of your local dealers.
Your set plays the leading role. The
audience is made up of the Joneses or
Smiths or Browns who are going to buy
a radio, and like all audiences they’re in
a critical mood.

Snap the switch—let’s go!

Your set, equipped with Arcturus
Tubes, brings in the program in 7
seconds. No annoying 40-50 second
wait, while live prospects fidget.

The music is clear, true, and free from
hum; sure to be satisfying.

Another Arcturus feature—long life—
keeps up the good first impression.
Critical engineers know that sets
equipped with Arcturus Tubes require
minimum servicing.

In these three ways Arcturus Tubes
help make sure of a perfect performance
every time your set is in the spotlight.
Each point is important, for a slight edge
over competition often swings the sale
your way. When you use Arcturus Blue
Tubes for standard equipment, you're
liable to get the kind of demonstrations
that make your dividends grow.

ARCTURUS RADIO TUBE COMPANY
Newark, N. J.

ARCTURUS

Quick Acting
RADIO TUBES
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EVEREADY RAYTHEON
TUBES FOR TALKING
PICTURES, TELEVISION
AND ALL INDUSTRIAL

PURPOSES

THESE tubes have a firmly established position
in the fields of talking pictures, television and
industrial usage.

The Eveready Raytheon Foto-Cell is a long-life
tube for talking pictures and television. It is also
finding new industrial uses every day, such as
paper testing, color matching; automatic counting,
control of illumination and many others. It comes
in several standard types, or can be made to
specification.

The Eveready Raytheon Kino-Lamp, for tele-
vision reception, has uniform glow over the entire
plate, and its reproductive qualities are perfect
without the need of mirrors or ground glass.

Werite, if you are interested in talking pictures,
television or Foto-Cell applicatiqns of any kind.
Free—Eveready Raytheon Technical Bulletin
No. 1, dealing with the Kino-Lamp, and No. 2,
covering the Foto-Cell.

*x  x k

The Eveready Hour, radio’s oldest commercial feature, is broadcast
every Tuesday evening at nine (New York time) from WEAF over
a nation-wide N. B. C. network of 30 stations.

NATIONAL CARBON COMPANY, INC.
General Offices: New York, N. Y.

Branches: Chicago Kansas City New York San Francisco

Unit of Union Carbide

and Carbon Corporation

“EVERFADY

RAYTHEON

Trade-marks


www.americanradiohistory.com

Page 16

=
NEW CALLITE INSULATOR
The engineering and research laboratory of the

Callite Products Company, Union City, N. J. has
developed a_high refractory insulator that has some
unusual qualities for use as cathode insulators, and
other applications for radio tubes and ncon signs.
These insulators are made in a wide variety of shapes
and sizes to meet the many applications of insulating
material in the electronic industry.

This insulating material is of a speeial composition,
free from occluded gasses, with a very high insulating
quality, high fusing point, and has no interaction
with tungsten or tungsten-molybdenum alloy heater
wires at elevated temperatures.

The Callite Products Company have made exhaustive
tests on this insulating material during the past year
and reports from the radio tube manufacturers who

are using this new material, show that it is a
superior product,
A
REPLACEMENT TRANSFORMERS
The TDongan FEleetric Manufaeturing Company.

2987 Frankiin Street, Detroit, Mich., have in stock
replacement

transiormers fot purposes specially de-

signed with open type mounting and lug terminals
for ease of assembly. These are for radio receiver and
power pack purposes.

A
RESISTANCE-COUPLED AMPLIFIER UNITS FOR
ALL PURPOSES

Supplementing its engineering developments in the
loudspeaker field, aiming at the most realistic rendi-
tion possible, the engineering stalf of the Stevens
Manufacturing Corperation, Newark, N. J., has now

developed a line of wunique resistance-coupled
amplifiers.
The new resistance-coupled amplifiers are avail-

able in several types, ranging from a simple three-
tube chassis with single -45 type power tube, to a
most claborate unit with two -45 type power tubes
in push-pull, preceded by two screen-grid tubes and
a single three-element tube, including meters and
controls if desired. The units are compactly designed,
with self-contained power pack, for ready incorpora-
tion in any radio set, console or cabinet. For radio
or clectrical phonograph manufacturers desiring the
exceptional tone quality, the Stevens organization now
offers an nnique line of resistance-coupled amplifiers
precisely matched to its speakers including the lat-
est design of burtex or fabric diaphragm.

A
TUBES FOR COIL WINDING

Many styles and sizes of machine-made paper tub-
ing arc_manufactured by The Paper Tube Company,
1718 N. Damen Ave., Chicago, for coil winding.
This new tubing presents many features of great
interest to the radlo and eleetrical industries. Ie-
cause it is made by machine, it 1s more accurate than
hand-made cores. It runs closc to dimensions and
may be had in any desired wall thickness. It is
available in many shapes—square, oblong. hexagonal.
triangnlar, rectangular, square or oblong with
rounded corners—and in sizés ranging from 34-inch
to 2% -inch L D.

The tubing is built up layer by layer with each
lamination securely cemented to the next. It js
spiral wrapped In a diagonal or criss-cross manner
to give the side walls greater strength. The paper
or fibre stock used is manufactured according to
the most rigid specifications under a process during
which magnetic extractors remove mineral and metallic
matter, Neither the paper nor the cementing ma-
terials contain any mineral or acids which might
affect the smallest enameled wire.

LWV DEVELOPMEN
OF THE MONTH

ACCURATE RESISTORS
The wire-wound resistors manufactured by 1he
Shalleross Manufacturing Co., 700 Parker Ave., Col-

lingdale, Pa., carry the trade name Super Akra-ohim.
These are made to tolerances of 1% to 0.1 of 1%.

A
MANUFACTURING MACHINES
The I J. Stokes Machine Company, 5850 Tabor
Road, Olney, P. 0., Philadelphia, Pa., are market-
ing standard equipment for the electrical and chemi-
cal industries, including automatic preforming presses,
porcelain compressing machines, resistance dise com-
pressors, motor brush compressors, wire drying tanks.
vacuum impregnating abparatus, vacuum pumps, cte.

A
THE KONVERTER

Because there is a good poiential demand for
a-e. sets where 32, 110 or 220 volt direct current
is available, the Kato Engineering Company. Mankato,
Minn., are offering a new and complete line of Kon-
verters for all d-c. voltages.

Small 32 volt d-c. to 110 volt a-¢. Konverters are
featured, as well as smatl 110 volt d-c. to a-c. Kon-
verters, hut yarions sizes can Dbe obtained up to
5000 watts.

Due to the principle employed in bullding a Kon-
verter, together with advanced engineering features,
current consnmplion is very low. Low power consumy-
tion is desirable for farm light plant service as its
stored-up power is limited.

All Konverters work cqually well on high or low
wavelengihs, They are carefully filtered so that a
smooth supply of a-c. operates any standard radio
set. As the inverted converter is the principle used,
no transformer is wnecessary, making the unit very
simple and cficient.

A
THE FOTO-VOICE

Stoner am! Heath, Inc. of 122 Greenwich St..
New York City, announce tlieir new console type
33-1/3 r.p.m. turntable unit driven by a synchro-
nous motor.

Due to the inereased popularity of clectrically
transeribed radio programs it lhas been necessary
to develop a speeial turntable unit which will produce
in every respect the fidelity and purity of the actual
and original recording and in the Foto-Voice units
this result has been secured and demonstrated by
actual use in broadeast station work.

A
CONDENSER TESTER
A condenser tester especially designed for radio
uses has heen brought out by the Electric Heat Con-

trol Company, Cleveland, Ohie. It measures capacities

from 1/10 to 8 microfaruds.

WwWWW americanradiohistorv com
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NEW CONDENSER

A new design variable condenser lias been added to
the Preeise Products complete line. This condenser
is made in multiples from a single to a 5-gang of
00035 and .0005 capacity. Specifications of the
condensers are as follows:

The 3g Inch sbaft supporting the roter assemblies
is contained in a ball-hearing race. The stator as-
semblies are Individually sapported using insulation
known as ‘‘Vietron.” The stator and rotor blades
are of 1/32 Inch hard sheet aluminum spaced .130
inch centers. The contour of the rotor is such that
40 per cent gives a 10 kilocyele separation. The
other 60 per cent gives a 2 meter separation. Com-
plete shielding of all parts is accomplished by hous-
ing the condenser in a steel case which is cadmium
iated. The split blade rotor is also an added fea-
ture to this design. A contact wiper for each in-
dividual rotor assembly is arranged for a ground con-
nection. The minimum capacity of the .00035 is
19% mmf. and for the .0005 23 mmf.

A

DRY ELECTROLYTIC CONDENSERS

A new type of dry clectrolytic condenser for
comparatively high veitage filter work has been an-
nounced by the Aerovox Wireless Corporation, 70
Washington Street, Rrooklyn, New York.

These new dry electrolytic condensers have a maxi-
mum peak voltage rating of 500 volts d-c, and have
the very desirable self-healing characteristic which

makes them
surges.

proof
This chacacteristic gives the condenser very
long life without danger of crippling the power unit
due to Dbreakdowns.

The filtering action per microfarad of this type
of condenser is equivalent to that of paper con-
densers of similar capacity ratings, but the sizes of

against momentary high voltage

the units are much smaller than for equivalent
capacities and voltage ratings of paper condensers.
They may be had in all peak voltage ratings up to
500 volts d-c.

They are dry,
cost.

compact, surge-proof and low in

A

DUO TYPE VOLUME CONTROL

In ineeting the requirements of radio assemblies
calling for the simultaneous control of two circuits,
the Clarostat Mfg. Co., Inc., Brooklyn, N. Y., now
announces the Duo Type wire-wound volume control
clarostat. This device is made np of two standard
volume control units, with tapered windings if so
desired to match any resistance curve. ‘The units are
mounted in tandem, so as to operate with a single
knob. Each resistance unit may be arranged for any
resistance and may be electrically insulated from the
other. A power switch can also be included in the
assembly, so as to turn the power on and off by
means of the single volume control knob. Due to
the unique winding and contact member of the volume
control clarostat, the knob of the duo type turns
with a smooth, velvety action, and without noise even
in the most critical radio cireuits.

A
NEW HOOKUP WIRE

The Cornish Wire Company, 30 Church Street, New
York, has introdnced a new hookup wire, with a high
The wire js marketed under the
trade name Paralac.
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Resimance Uit JTHORDARSON

for Every Purpose
Engineers in almost every T RAN S F O RM E R

branch of the radio and elec-

trical industries are choosing S P E C l A LI S T S

SUPER - OHM RESISTORS to

THERE'S A

meet their specifications for .

units of closer tolerances. In dytnce I 8 9 5 « «
addition to being extremely ac-

curate and having a low tem- &

perature coefficient, their dis-

tributed capacity and induct- Microphone Transformers . . &
ance have proved to be practi-

cally negligible. Line to Tube, Tube to Line, Linie to Line
SUPER-OHM resistors are Mixing Transformers ® Coupling Trans

manufactured in values rang-
ing from .25 of an ohm to
5,000,000 ohms with a toler-
ance of only 1% plus or minus
the related value. There is u

formers @ Filter Chokes « . . « .

Audio Transformers ® Impedance

Matching Transformers ® Power

SUPER-OHM type to meel Compacts s & & & o o o« o &
every requirement. Write your
specifications to our Enginecr- Speaker Coupling Transformers
ing Dept. Samples will be
shipped within 24 hours. Complete Amplifiers . « . « =«
&
v SUPERIOR RESISTOR CORP. Catalog of new Replacement Power and Audio
334 Badger Ave. Transformers will be sent upon request
Newark, N. J.

Thordarson Electric Mfg. Co.

Huron, Kingsbury and Larrabee Streets, Chicago, Ill.

www americanradiohistorv com
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POWER TRANSFQRA‘ER
271 KEEPING wit/

KINGSTON Fradilii

Products of the Kingston organiza-

tion have always been distinguished

ones, the high-lights of the

Kingston Power Transformer place 0
it cntirely in keeping with King-

ston tradition:

and

a foundation of cor-
rect construction, both mechani-
cally and clectrically

unusually effective

terminal design, and a mount-
ing that is practical and unique

no mechanical vibra-

tion . winding baked in Kingston
varnish . usually low Filter

. q Condensers
temperature rise . . . . sizes
available to meet your in-
dividual requirements . . . . .

Kingston engineers, offering compe-
tent advisory service, invite corres-
pondence regarding your problems.

KINGSTON PRODUCTS

i
CORPORATION Eiperon
Kokomo, Indiana, U. S. A. Reactors

KINGSTON

SpecialistsIn PowerTransformers,
Filter Condensers,Filter Reactors

Q’
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Thinking in the
right material

Men and managers, in hundreds of industries, look-
ing for everything that can give their company an
advantage—in selling or in manufacturing—will find
possibilities that may amaze them, if they will study,
with “manufacturing mind,” every product they find in
which vuleanized fibre or Phenolite is used.

What they can learn

from modern
trunks:

ODAY they must be handsomer than ever ; must

withstand everything that happens to trunks;
and must hold their good looks, So all the best of
them now are covered, on all sides and on all edges,
with NATIONAL hard vulcanized trunk fibre;
(identified by our Keystone label).

Neither metal, leather, wood nor anything else
in the world has the same combination of ALL the
properties that NVF has. Resilient; horn-like;
tough; light; amazingly strong and rigid for its
weight ; non-splintering.

We make ten standard kinds of vuleanized fibre, including Peerless
Insulation and Leatheroid—for electrical insulation and for mechani-
cal uses; for forming and all eutting operations. We also make Pheno-
lites, (reinforced Jaminated bakelite materials) of many special
formulae. Direct NVF representatives in principal cities in U. S. A,
I and in Canada and Europe.

| NATIONAL VULCANIZED FIBRE CO.
WILMINGTON, DELAWARE

i NVFJ |

Every advancement, great or small, in
ANY manufactured product, depends on

thinking in the
right
material

WWW americanradiohistorv com
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WESTON

Model 564
VOLT-OHMMETER

for checking

VOLTAGES
RESISTANCE
CONTINUITY

of CIRCUITS

THIS instrument
is ideally suited to
the needs of radio
service men. Be-
sides it is very
useful for general
purposes in radio
laboratories.

pact, completely
self-contained. It is
typically Weston in
design and manufacture and though moderately
priced, gives that same dependable service for
which all Weston instruments are known.

It has a Model 301, 314 inch diameter meter with
ranges of 3, 30, 300 and 600 volts (all 1000 ohms

er volt) and two resistance ranges—0-10,000
and 0-100,000 ohms. Two toggle switches serve
to connect the various ranges of the meter in cir-
cunit. A pair of 30”7 cables with long test prods is
provided with each instrument.

Testing continuity of high and low resistance cir-
cuits is simplified by means of a toggle switch
which changes the sensitivity of the meter to either
1 or 10 milliamperes. Accuracy 2%. Size 515" x
35” x 214” deep (excluding binding posts).
Weight 2.3 lbs. (including self contained “C”
battery).

WESTON
612 Frelinghuysen Avenue

ELECTRICAL INSTRUMENT CORPORATION
Newark, N. J.

PIONEERS
SINCE 1888

_afh
INSTRUME

Model 564 is com-l

TS
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1

-

Answem’ng the Latest Demand
of the Industry —

a Jensen Electro-Dynamic Speaker for Automobile
and Mantle Type Radio Sets—or other Installations
where the Finest Tone Quality, Size of the Unit and
Low Price are Major Considerations.

ensen
| {

MIDGET SPEAKER
[

| The new Jensen Midget Speaker, Model D-11, has all

the exclusive Jensen features, butwith a cone diameter

of only 7% inches. The entire speaker can be mounted

| ina space 8% inches wide by 424 inches deep. Due

| to the high efficiency of the magnetic structure, the

| field coil dissipates a minimum of current, yet has an
unusually high degree of sensitivity.

This newJensen speaker is suitable for operation with
amplifiers using type 171 or 245 tubes connected
| either with single, in parallel or in push-pull.

The New JENSEN CONCERT JR.
1 Electro-Dynamic Speaker

The new Jensen ConcertJr. can be called the De Luxe
model Speaker for Automobile and Mantletype Radio
Sets and similar installations. Its dimensions are the
same as the Model D-11 except that it has a larger
size magnetic structure. It is equipped with the new
TYM-FLEX Cone,an exclusiveJensen patentedfeature.

LIST PRICES

Model D-11 Jensen Midget Speaker,90t0 110 Volt, D.C.$15.00
Model D-10 Jensen Concert Jr. Speaker, 90 to 110 Volt,D.C.$18.50

| Both of these Speakers are also available
for other voltages, either D. C. or A. C.

{
Licensed under Lektophone Patents

| Write or wire today for Jensen Folder No. 32 describing these
two new Electro-Dynamic Speakers. Address,

|
| JENSEN RADIO MFG. COMPANY
6601 South Laramie Ave., Chicago, Il

www americanradiohistorv com
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engineers have

banished noise from

wire-wound volume controls!

The necessary use of wire-wound
Volume Controls in high gain
Radio Receivers has presented
fresh problems to the manu-
facturer of potentiometers and
rlieostats. Previous standards
and methods of manufaeture
having proved to be wholly in-
adequate, radieally new and
different materials and processes
were required, and it remained
for FROST-RADIO Engineers

to develop these.

No. 590—590

They have perfected an auto-
matic device for rounding and
polishing the contacting edge of
the wire. This process so per-
fectly forms the wire edges that
there is not one ten-thousandth
of an inch difference in height
between any adjacent wires. A
velvet smooth contacting sur-
face is thus provided.

No. 2880—2880

They have proven that the
new FROST-RADIO Volume
Controls will withstand a fa-
tigue test of two hundred thou-
sand half-cycles, at a speed of
thirty per minute, without evi-
dence of wear on wire edge or
contact arm, and that I/my are
as perfectly noiseless at the com-
pletion of test as before being sub- '
Jected to farigue.

A complete treatise on the
subject of volume controls has
been prepared by our research
laboratory. We will be glad 1o
send a copy to any intercsted
engineer.

HERBERT H. FROST, Inc.

Muin Offices and Factory: Elkhart, Ind.
No. 1880— 1880 160 North LaSalle Street, Chicago

s S o N - -
HERBERT 1{. FROST, Inc. 1
ELKIART, INDIANA

Piease send me your complele treatise on the sub-
ject of noiseless wire-wonnd volume controls.

Radio Engineering, August, 1930

| aminated Bakelite

Dependable Un‘ifor_mity
in Electrical and Mechanical 'Prop_erties -

DIELEGTRIG STRENGTH

LOW.WATERABSORPTION
USTRUGTURAL STRENGTH &

LOWs SURFACE LEAKAGES

MICROPHONES
Model B
“ . F (Filter)
Condenser (complete-batte
Our new G.I.C.-1-M-15W Amplifier. A New circuit
2 db’s from maximum at 100 cps and 8000 cps.
Three stages. Exceptionally high gain. Remark-
ably free of hum. Excellent quality. Complete
mike input circuit is incorporated within the ampli-
fier, 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's.

AMPLIFIERS
Complete System—30 watts PRICES
Portable System—30 watts g ON
Portable System—I15 watts REQUEST

Sneclal Work Send Your Specifications.
You Need a New Transmitter?
We Build Them.

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

wwWw americanradiohistorv com
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These
Die Castings
saved 104
drilling

operations

It would take 104 drilling operations, plus ma-
chining and finishing to manufacture these brush
holders by the usual methods and then—no two
would be alike and uniformity lacking.

It took just one operation to produce them by
the Allied Die Casting Process. In that one
operation, the part was die cast complete WITH
EACH ROW OF HOLES AT A DIFFERENT
ANGLE. At the same time, machining and
finishing operations were eliminated.

These parts issued from the Allied Process all
ready for use and each one was accurate—identi-
cal with its fellows—uniform throughont the en-
tire quantity.

This is just one instance of how the Allied Proc-
ess is daily solving production problems—pro-
ducing parts, intricate or simple, at high speed,
eliminating handling and reducing costs without
any sacrifice of strength, accuracy or fine finish.

The Allied Process applied to your manufactur-
ing problems could no doubt show similar
economics. Our engineering stafl’ will be glad to
consult with you about it at any time.

ALLIED DIE CASTING
CORPORATION

43d Ave. from 38ih to 39th Streets,
LONG ISLAND CITY, N. Y.

//‘

R
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OWS of powerful arms, pulling
with uncanny synchrony, an awe-
inspiring spectacle of perfect
mental and physical coordination,
real PRECISION, if ever at all.

The new Hammarlund *“Battle-
ship” Multiple Condenser, pre-
sents an even more fascinating
picture. With its perfectly
aligned, rugged plate setting and
frame, it is a model of PRECI-
SION.

The utmost in exaciness, me-
chanically, as well as electrically,

it is the receiver component,
perfect. It will pav you to in-
vestigate.  Address Dept. RES.

HAMMARLUND
Manufacturing Co.

124-438 W. 33rd St.
New York

Fore Bettorn Radior

ammariund

PREC/S/ON

PRODUCTS

www americanradiohistorv com
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’VIULTIPLE TAP SWITCHES |

No. 7070 A No. 7000 A
| Standard and special designs

PHONO-MOTOR SWITCHES

No. 7030 A

Our plant and engineering facilities lend themselves
to the production of special requirements on short notice.

Inquiries solicited.

ul
e
Chicad® ono“'ev amiosto? o

av

5 4. ad o

1t B“ i his ducnon
c‘,‘-\hm\ 2 G

Soreng Manegold Co.

— 1ot
7 :)“ul( " “'“
\

I 771 Mather St. Chicago, IlI. ; ﬂ
- — — e YR T

m\liol 'l i

RADIO TUBE MACHINERY —
INCANDESCENT LAMP MACHINERY
TELEVISION TUBE MACHINERY

NEON SIGN MACHINERY | H@Ward ]Bo J(O)Im@§

GLASS WORKING MACHINERY
HIGH VACUUM PUMPS
ELECTRIC SPOT WELDERS
LABORATORY GLASS BURNER APPARATUS

| 3.9 1V~ =

mﬂﬂwu,‘ t. - ;j |_ |
i

z i EISLER b, I Terminal Hlustrated Is Our No. 37

%+ ELECTRIC é&w
,.-» . MACHINERY

The terminal strips illustrated find many uses in
the production of radio sets and other electrical

E P devices. They are inexpensive and mechanically
4% strong. Made of brass tinned and are light
w enough to solder rapidly. Samples will be sent
g gratis to recognized manufacturers.
"ff 5 In addition to above, we manufacture a wide

variety of screw and solder terminals for all uses.
A sketch of your terminal requirements will bring

wa ’/? sample, if required, and prices by return mail.
?- N WRITE TO
Send For New “C” Catalog | HOWARD B. JONES
EISLER ELECTRIC CORPORATION
R o Newark, N. J. || | 2300 WABANSIA AVE. CHICAGO, ILL.

www americanradiohistorv com
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ES = IfANEL.

?' ! /-’/-///

u\\\\.\\-\

The Most Complete Test Panel For Shop Use.

Fully equipped with instruments for making every
radio test and adjustment. Tube Checker, Radio
Set Analyzer, Oscillator. Simultaneous readmgs on
3 meters. Complete series of external meter ranges.
No complicated inter-connections. D.C. Volt Meter
Ranges, all 2500 ohms per volt.

The engineering has all been done behind the panel.
This means quick work, utility, thoroughness.

Made in two types.
Type HB — $179.00. Net to dealer.
Type HB-180 includes 175-180 kilocycle fixed frequency
oscillator. $195.00. Net to dealer.

Write for more complete information.

THE RADIO PRODUCTS CO.

5th & Norwood

Dept. E. — — Dayton, Ohio.

FOR YOUR “B” POWER UNIT,

USE THE ORIGINAL “"B-H”"

FOR POWERFUL, SUSTAINED|

IF YOU use a “B”.
eliminator, try the -
= » original gaseous
rectifying tube—
the Eveready Raytheon B-H—and note
the tremendous improvement. Instead of
a filament, it uses ionized helium gas—
which supplies millions upon millions of
electrons a second, steadily, efficiently,
reliably, through a long life of service.
The Eveready Raytheon B-H is stand-
ard in more than a hundred makes of “B”
eliminator units. In fact, most “B” elim-
inators are designed for the famous B-H
gaseous rectifying tube.

Note to experimenters: If you re-
quire a dependable source of powerful
D.C., you will find the Eveready Ray-
theon B-H adaptable to many purposes.

* * *
The Eveready Hour, radio’s oldest com-
mercial feature, is broadcast every Tues-
day evening at nine (New York time)
from WEAF over a nation-wide N. B. C.
network of 30 stations.

EVERFADY
RAYTHEON

Trade-marks

Type B-H
125 m. a.
at 300 volts

NATIONAL CARBON
CoMPANY, Inc.
General Offices:
New York, N. Y.
Branches:

Chicago Kansas City
NewYork San Francisco

LIEL]

Unit of Union Carbide

and Carbon Corporation |

Page 53
| Largest Exclusive Manufacturers of Coilsin the U.S. |

| BOLD STATEMENTS THAT
| EASTON COILS PROVE

{1}
THERE are no finer coils made anywhere
today than EASTON Coils.

{2}
There are no more economical coils—qual-
ity and perfect, enduring performance con-
sidered — than EASTON Coils.
(33
| Thereis 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.
l P. 0. Box 237 l

| Largest Exclusive Manufacturers of Coils in the U. S. ’
|

‘Super Akra-Ohm |

¥ T

=t ARRA- uunlﬂ~

-y LT

Resistors

accurately wound and calibrated with precision to insure an
accuracy of 1%, are especially adapted and highly recom-
mended for use in properly controlling the complex and
complicated circuits required in the radio, audio, visio and
industrial applications of the electron tube and photo-electric
cells. They are also valuable for Laboratory Standards, High

Voltage Regulators, Telephone Equipment, Grid and Plate
\ Resistors, etc.

wire wound

10,000~
150,000~
250,000~
$00,000+

10 50 100 250 500 1000 —

Volts

. completely describes with
Bulletin 100-M many charts and diagrams
the many uses for Super Akra-Ohm Resistors.

Send for your copy today. Let us know your

resistor specifications and we will quote you

on the proper type required for your work.

Sﬂmﬂﬂmss Mg, Comypany

ELECTRICAL SFECIALTIES

7::0 PARKER AVENUE =

f@ﬂllngdale DPa.~
- <
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ALUMINUM:
Aluminum Co. of America

Fairmont Aluminum Co.

ALUMINUM, SHEET:
Fairmont Aluminum Co.

AMMETERS:
General Hlectric Co.
General Radio_Co.
Weston Elec. Instrument Corn.

AMPLIFIERS, POWER:
General Radio Co.
Samson Blec. Co.

ANTENNAE, LAMPFP SOCKET:
Dubilier Condenser Corp.

ARRESTERS, LIGHTNING :
Cornish Wire Co.

BASES, SPEAKER:
American l'elt Co.
Booth Felt Co.
Western Felt Company

BASES, YACUUM TUBE:
(8ce Tube Parts)

BENCHES, STEEL WORK:
Angle Steel Stool Co.

BINDING I’OSTS:
General Radio Co.

BOXES, STEEL:
Angle Steel Stool Co.

BEACKETS, ANGLE:
Scovill Mfg. Co.

BRASS:
Beovill Mfg. Co.

BBOADCAST STATION
EQUIPr'T
Cardwell. Allen D., Mfg. Co.
General Radio Co.
Jenkins & Adair, Inc.

BUSSES, STEEL:
Angle Steel Stool Co.

BUTTS:
Scovill Mfg. Co.

CABINETS, METAL:
Aluminum Co. of America
Metal Specialty Co.

CABINETS, STEEL:
Angle Steel Stool Co.

CASTINGS:
Fairmont Aluminum Co.

CELLS, PHOTOELECTRIC:
National Carbon Co., Inc.

CEMENT, LOUD SPEAKER:
Maas & Waldstein Co.

CENTRALIZFD RADIO
SYSTEMS
Samson Elec Co.

CHAIRS, S’I‘I'FL, FACTORY
AND OFFICE
Angle Steel Stool Co.

CHASSES:
Atuminum Co. of America
Metal Specialty Co.

CHOKES, AUDIO FREQUENCY:
American Transformer Co.
General Radio Co.

Meijssner Mfg. Co.
Polymet Mfg. Co.
Thordarson Elec. Mfg. Co.
Transformer Co. of Amer.

CHOKES. RADIO FREQUENCY :
Cardwell. Allen D., Mfg. Co.
General Radio Ca.
Hammarluna Mfg, Co.,
Meissner Mfg. Co.

Inc.

CHOKLS, POWER:
Aweriean Vransformer Co.
Concourse Electric Co,, Inc.
Dongan Klee. Mfg. Co.
General Radio Co.
Meissner Mfg. Co.
Polymet Mfg. Corp
Transformer Corp ‘of Amer.

CLAMPS. GROUND:
Clarostat Mfg. Co.
Fahnestock Llectrie Co.
Scovill Mfg. Co.

CLIPS, SPRING:
Electrad. Inc.
Scovill Mfg. Co.

CLOTH. WIRE:
(See Wire Cloth)

COIL FORMS:
General Radfo Co.

COIL WINDING:
Acme Elec. & Mfg. Co.
Concourse Elecetric Co.
Dudle Mtg. Co
Easton Coil Company
Inca Mfg. Co
Meissner Mfg. Co.
Polymet Mfg. Corp.

COILS, CHOKE:
Acme Elec. & Mfg. Co.
Concourse Electric Co.
Dudlo Mfg. Cn
Easton Coil (,ompuny
Polymet Mfg.
Westinghouse Elec & Mfg. Co

COILS, IMPEDANCKE:
Dudlo Mfg Cn
Easton Coil Company
Polymet Mfg. Corp.

COILS. INDUCTANCE
Cardwell. Allen. D). Mtg Co.
Easton Coil Company
General Radio Co,
Hnmmarlund Mfg. Co.
Tnea Mfz. Co.
Meissner Mrg Co.

COILS. MAGNET:
Acme Wire Co.
Dudle Mfe Ca.
Easton Coil Company
Tnea Mfg. Co.
Meissner Mfg. Co,
Polymet Mfg. Corp.

COTLS. SHORT WAVE:
Easton Coil Company
General Radiv Co.
Hammarlund Mfg. Co.

COILS, TRANSFORMER :
Acme Wire Co,
Dudle Mfg Cn
Easton Coil Company
Meissner Mfg. Co.
Polymet Mtg. Corp.

CONDENSER PART
Aluminum Co. of Amerlcu
Metal Specialty Co.

Scovill Mfg. Co.

CONDENSERS, BY-PASS:
Aerovox Wireless Corpn.
Amrad Co.

Condenser Corp. of America
Concourse Elec. Co.,

Dongan Electric Mfg. Co.
Duhilier Condenser Mfeg (Cn
Ig{nd Condenser & Mfg. Co..

ne.
Polymet Mfg. Corp
Potter Co..

Spragne Qpecinltles Co.

SERS, ELECTRO-
TIC:

Aerovox Wireless Corp.

Amrad Corporation

Condenser Corp. of America

Polymet Mfg. Co.

|pragne Specinlties Co.

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 advertisemeni—see index on page 62.

CONDENSERS, FILTER:
Aerovox Wireless Corpo.
Amrad Co,

Concourse Electric Co.

Condenser Corp. of A;.uerka

Dongan Electric Mfg.

Dubilier Condenser Corp

Iglrud Condenser & Mfg. Co.,
ne

Kingston Products Corp.

Polymet Mfg. Corp.

Potter Co., The

Sprague Specialties Co,

CONDENSERS, FIXED:
Aerovox Wireless Corpa.
Amrad Corporation
Concourse ILlec. Co., Imc.
Condenser Corp. of Aerica
Dongan Electric Mfg. Co.
Dubiifer Condenser Mfg. Co.
Polymet Mfg. Corp.

Potter Co., The
Sprague bpecmlties Co.

CONDENSERS, MIDGET:
Cardwell, Allen D, Mfg. Co.
General Radio Co.
Hammarlund Mfg. Co.
Polymet Mfg. Corp.

Scovill Mfg. Co.
Sprague Specialties Co.
United Scientific Laboratories

CONDENSERS, MULTIPLE:
Cardwell, Allen D. Mtg. Co.
Hammarlund Mfg. Co.

Scovill Mfg. Co.
United Scientific Laboratories

CONDENSERS, NEUTRALIZ-

ING:
Hammarlund Mfg. Co., Inc,
Polymet Mfg. Corp.

CONDENSERS, VARIABLE

TRANSMITTING:

Cardwell. Allen D. Mf2. Co.

Concourse Electric Co.

DeJur-Amsco. Corp.

General Radio Co.

Hammarlund Mfg. Co.

Jenkins & Adair, Inc.

CONDENSERS, VARIABLE:
Cardwell. Allen D Mfe. Co.
Concourse Elec. Co.. Inc.
Frost, Herbert H., Inc.
General Radio Co.
Hammarlund Mfe. Co.
Scovill Mfg. Co,

United Scientific Laboratories

CONNECTORS:
Cornish Wire Co.
Scovill Mtg. Co.

BATTERY
George F. Mitchell & Sons Co.

CONTAINERS,
BOX:

CONTROLS, CURRENT:
Central Radio L.aboratories
Polymet Mfg. Corp.
Shaileross Mtg. Co.

CONTROLS, VOLUME:
Central Radio Laboratorles
Clarostat Co.

Ferranti, Ine.
Polvmet Mfz. Corp.
Superior Resistor Co.

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

CONVERTERS, ROTARY:
Flectric Speclalty Co.
Janette Mfg. Co.

COPP
Scovlu Mtz Co.

CORDS. EXTENSION:
Anaconda Wire & Cable Co,
Carnish Wire Ca,

Polyinet Mfg. Co.

www americanradiohistorv’ com

COUPLINGS, FLEXIBLE:
Chicago Gear Works
Hammarlund Mfg. Co., Inc.

CUSHIONS. S’EAKERS:
Western Felt Co.

DESKS, STEEL OFFICE AND

FACTORY:
Angle bteel Stool Co.
DIALS:

Crowe Nameplate & Mfg. Co.
General Etching & Mfg Co.
Hammarlund Mfg.

Scovill Mfg, Co.

United Sclentlﬂc Laboratories

DIALS, DRUM:
Hammarlund Mfy. Co.
United Scientifle Laboratorlen

DIE-CASTINGS:
Allied Die-Casting Corp.

DIx
'1‘honns & Skinner Steel Prod-
uets Co.
Willor Mtg Corp.

DRAWERKRS, STEEL, BENCIH:
Angle Steel Stool C

DRYER-IMPREGNATOKS:
F. J. Stokes Machine Co.

DYNAMOTORS :
Electric Specialty Co.
ESCUTCHEONS:
Crowe Nameplate & Mifg. Co.
General Etching & Mfy, Co.
Scovill Mfg. Co.
EXPORT:
Ad. Aurfema, Inec.
FADERS:
Clarostat Mfg. Co.
FELT, ACOUSTICAL:
American [elt Co.
Booth Felt Co.
Western Felt Co.
FELT, PACKING:
American Felt Co.
Booth Felt Co.
Western Felt Co.

FILAMENTS:
(8ee Tube Parts)

FlL‘All\lErcT CONTROLS, AUTO-
Amperite Corp.
Polyniet Mfg. Corp.

FLEXIBLE SHAFTING

8. S. White Dental Mfg. Co.
FOIL:

Alumipum Co. of Amerin

GALVANOMETERS:
General Electric Co.
General Radio Co.
Westinghouse Elec. & Mfg. Co.

GENERATORS :
Electric Specialty Co.
Janette Mfg. Co.

GETTER MATERIAL:
(See Tube Parta)

GRAPHITE
Acheson Qildag. Co.
GRID LEAKS:
(See Resistancea, Fired)
HANDLING EQUIPMENT :
Nat’l. Vuleanized Fibre Ca.
HINGES:

Fahnestock Elec. Co.
Scovill Mrg. Co.

HORNS:
Amplion Co, of Amer.
INDIJCT‘.:iNCES, TRANSMIT-
N
General Radio Co.
Jenkins & Adair, Inc.

INRTROUMFENTR KLECTRICAL;
General Electric Co.
Westinghouse Elec. & Mfg. Co.
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Two Way Radio Link Never Interrupt_ed—
Capt. Yancey's Radio Makes New Records—
| Hete’s the Story Behind These Headlines

The Yancey plane (ESCO equipped) in its non-stop
flight to Bermuda maintained direct two way com-
munication with New York. Darkness forced the plane
down a little short of its goal. The plane floating on
the sea remained in communication with New York.

Later, on its “Good Will” flight to South America the
Yancey plane on the ground at the Canal Zone main-
tained two way communication with New York. Zeh
Bouch said of this:—*“I believe this is without doubt a
record for Airplane transmission and it shows very
clearly what we could have done had we been forced
down in some of the Junrr]e over which we have flown
during the last few weeks.”

And on July 1, this last record was broken. The Yancey
plane on the ground at Buenos Aires communicated unin-

terrupted for more than an hour with the New York Times
station 5,838 miles away.

The Yancey plane was equipped with an “ESCO” wind driven
generator to supply radio power while flying and as battery
operated ““ESCO” dynamotor for ground work.

“ESCO” has a very com-
plete line of wind driven
generators and dynamotors
for airplane service. Let
“ESCO” Engineers help
you with your power sup-
ply for communications.

| fype NA Airplane Generator

| mﬁMﬂWW*SWQMW

| COMPANY
( 411 South St.

Manufacturers of motors. generators, dynamotors and rotary converters.

Stamford, Conn.

"Moulded Mica Condensers
Standard for R. F. Circuits

'I‘HE fact that moulded mica condensers, as a class, will
give best results in radio frequency circuits is universally
accepted as standard practice in engineering circles.

But to get best results—accuracy, minimum dielectric
losses and freedom from change under the influence of vary-
ing temperature, weather and chemical action—the capacity
unit must be carefully constructed, accurately measured and
securely sealed in its bakelite housing.

In Aerovox Moulded Mica Condensers—made in a Val’lety
of shapes and sizes to suit the requirements of receiver
manufacturers and experimenters—only the best grade of
India Ruby Mica, pure tinfoil plates and high quahty
bakelite are employed. The capacity of the elements is
pre-determined and accurately adjusted to the desired value,
the units are thoroughly 1mpregnated and moulded in bake-
lite—safe against the action of time and weather.

Send for Complete Catalog

Complete specifications of all Aerovox units, including
filter, bypass and mica condensers, Pyrohm, wire-wound and
Lavite resistors will be sent free of charge on request

AEROVOX WIRELESS CORP|

@’
L_ PRODUCTS THAT ENDURE i/ |
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WATTS for RESISTORS

Metallized filament, PLUS the high heat conductivity
of accurate, tightly fitting crolite tubing, has pro-
duced the powerohm or power-handling metallized
resistor of today.
with uniformity, accuracy and reliability—that spells

Meeting severe service conditions

—not just an extraordinary material, but the name
of a genuine engineering service rendered to the
radio industry in the solution of its many problems.
WRITE us regarding your problems. We shall gladly

collaborate with you in their solution., even to
developing special formulas to meet extraordinary condi-
tions.

HENRY L. CROWLEY & CO., Inc.

Specialists in Severe Service Materials

West Orange, N. J.

1 Central Avenue i 88

ELIMINATE
£\ SOLDERING
" WASTE

Separate fluxes waste 50% of your
soldering time, labor and materials.
Eliminate them as most manufacturers
have already done by using instead the
Kester Flux-Core Solder. Its simple
operation will cut your costs in half,
at the same time doubling your effi
ciency and output.

Kester Flux-Core Solders include a
full line of Industrial Solders, includ-
ing bar and wire, as well as 48,000
flux-cored wire solders. Whatever
your particular soldering needs there
is a specific Kester Solder to meet
them. Consult our Research Depart-
ment for aid in selecting the most effi-
cient solder for your purpose. This
imposes no obligation.

Write today

KESTER SOLDER COMPANY

4224 Wrightwood Avenue, Chicago
Incorporated 1839

‘ FLU\-CORER

www americanradiohistorv com
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"~ CORE LAMINATIONS

for Audio & Power Transformers —
Chokes

Annealed Nickel Alloy.
Hymu (High Permeability) a new grade
Silicon Steel for Audio.
A large variety of standard shapes carried in stock.
Special designs stamped to your order.
Our BOOKLET on LAMINATIONS (sent on re-
quest) gives specifications of Stock Standard Shapes,
and contains much data of value to the designer—
and buyer.

Lamination Stamping Company
764 Windsor Street, Hartford, Conn.

WANSHERS, GASKETS, STRIPS, PACKINGS
Write for Catalog and Sample Card

THE BOOTH FELT CO, INC.

481-491 19th Btreet 737 Sherman Street
Brooklyn, N. Y, Chicago, III.

—— FELT—

AUTOMATIC STAMPINGS

s Our Specialt

m{gh e
4

Tinning, Cadimum
102

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

Radio Engineering, August, 1930

General Etching & Mfg. Co.
Beovill MIg. Co.

NICKEL SILVER:
Gilby Wire Co.
Phosphor Bronze Smelting Co.
Riverside Metal Co., The

OHMMETERS:

INSULATION LAMINATED
Eiectrical Insulation Cerp.
Forwiea Insulation Co,
General Electrie Co.
Natlonai Vuleanized Fibre Co.
Synthane Corp.

INSULATION, MOULDED:
Baketlite Oorp.
Formica Insudation Co. General Rudio Co.
Geperal Electric Co. Weston Elec. Instr. Co.
General Plastics Co.
National Vuleanized Fibre Co, OBCILLOGRAPH:
Rfynthane Corp. Generai Radio Co.

Westinghouse Elec. & Mfg. Co.
PACKING PADS, CABINET:
INSULATION, REFRACTORY: American Felt Co.

The Stupakoff Labs. %ooth b‘e!}lt 100(';
JACKS: estern Felt Co.

General Radio Co. PACKING MATERIAL:
KITS, TESTING: Hoted-Tite Packing, Inc.

(Bee Testing Kita) PANELS, COMPPOSITION:

LABORATORIES, TESTING: (Bee Insulation, Moulded)
Electrical Testing Labs. PANELS, METAL:
LACQUER, WOOD: Alamipum Co. of America

Maas & Waidstein Co. Metal Specialty Co.

8covill Mfg. Co.
LACQUER, METAL: STEEL, ATHE H
Maas & Waldstein Co. L ok - oare

Angle Steel Stool Co.
LACQUER, ENAMEL: PAPER, CONVENSER:

Maas & Waldstein Co. Dexter, C. H. & Sons, Inc.

LAMINATIONS:
Lamination Stampine Co
Thoxtna%& Skinner Steel Prod-
ucts Co, PHOSPHOR BRONZE:
Willor Mfg. Corp. g:lnmure Brass C«s) -
LAMPS, MINJATURE: osphier Bm"ze LERET (2

National Carbon Co., Inc. Btizersidefiletailc

PHOTOELECTRIC CELLS
LAMPS, PANEL: (8eo g,uf) !

National Carbon Co., Inc.
PICK-UPS, PHONOGRAFPH!
LFEAD-INS: Amplion Co. of Amer.
Clarostat Mfg. Co. Eiectro-Acoustic Pred. Co.
Eiectrad, lue. Hardwlck. Hindle. Inc.

TOCKBWASHERS Jensen Radio Mfg. Co.
Shakenronf T.ock Warher Co PLATES. OUTLET:
Thompson-Bremer & Co. Howard B. Jones

LUBRICANTS. RADIO: PLUGS, ATTACHMENT:
Oildag Co. General Radla Co.

PRONOGRAPH MOTORS.
The HMammond Clock Co.

BRASS—BRONZE—-COPPER
NICKEL SILVER—ZINC
PHOSPHOR BRONZE

In Gauges .601 and Thicker. 1/16” 1o 16” Wide

TIN CO‘ATED METALS IN COILS AND STRIPS

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

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
cu. ft. per min. All pumps tested at 14 micron before leaving
factory. Write for details.
INTERNATIONAL MACHINE WORKS, Inc.
527-529 Thirty-Second St., Union City, New Jersey

1LUGN: Howard B. Jon‘es
Scovill Mtg. Co. Poiymet Mfg. Corp.

Shakepronf T.ock Washar Co.
F. R. Zierlek Mtg. Works  FQRCELAIN TUBING:

Co.
MACSHI(I)UIP TENDERS, STEEL, The Stupakoﬂ Labs.
H :
Angle Steel Stool Co. POTENTIOMETERS:
5 Clarostat Mfg. Co.
MACHINERY. TUBE: Centrai Radiv Laboratories
American Transformer Co. (General kadlo Lo
Arrow Mfg. & Machine Co., Polymet Mfg. Cor
Inc. United Sclent.mc "Puboratortes
Central Scientific Labs.

Eisler Electric Co. POWER UNITA. A-:

e Engineering Co. Thordarson Electrie Co.
Int’'l Machinery Works, Inec.
Lepel High Frequency Labs. POWER UNITS, B-:

MACHINES, SPECIAL Dongan Elec. Mfg. Co.

Generai Radio Clo.
Wlllor Mfg. Corp.
F. J. Stokes Machine Co. Thordarson lmectrlc Mfg. Co.

MAGNESIA, TUBES: POWER UNITS, A-B-O:

Dongan Hlec. Mfg. Co.
W0 BRATRLY 26 YIND: Geperal Radio Co.

MAGNESIUM: Thordarson Hlectric Mfg. Co
Aluminum Co. of America.
MAGNETS: POWER UNITR. PARTS FOR:

American_Transformer Co.
T%:TSictg&Co. HRLER R Dongan Elec. Mfg. Co.

General Radio Co.
METALS, RARE: Polymet Mfg. Corp.
Fansteel Products Co., Inc. Thordarson Electric Mfg. Co.
American Electro Metal Corp.

Transformer Co. of Amer.
METERS:

General Hlectric Co,
Weston Elec. Instr. Co.

MVICROPHONES:
Amniten Co. of America
Electro-Aconatic Prod. Co.
General Industries Corp.
Jenkins & Adalr, Inec.
Universal Microphone Co.

MOLDING MATERJIALS Int'l Machine Works, Inc.
(Nee Insulation, Moulded)
PUNCHINGS:

MOTORS: Aluminum Co. of America

Electric Specialty Co. The Metal Spectalty Co.
pecialty George F. Mitchell & Sons Co.
MOTOR-GENERATORS:

Scovill Mfg. Co.
Hlectrie Specialty Co.

Soreng Manegold Co.
MOUNTINGS. RESISTANOE: PUNCHINGS, BAKELITE:
Polymet Mfg. Corp.

Electrical Insuiation Corp.

RECEPTACLES, WALL:
Scovill Mfg. Co.

PRESSED METAL PARTS:

PUBLIO ADDRESS 8YSTEMS:
Amplion Corp. of America
Samson Elec. Co.

PUMPS, HIGH VACUUM
Arrow Mfg. & Machine Co Inc.
Central Scientific Co.
Eisler Elee. Corp.

NAMEPLATER:
Crowe Nameplate & Mfg. Co.

wWwWw americanradiohisiorv Contees
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REFRACTORY SIECIALTIES:
The Stupakoff Labs.

REGULATURS, VOLTAGE:
Amperite Corp.
Central Rudio Laboratories
Clarostat Co.
Dedur-Amusco Co.
Polymet Mfg. Corp.
Soreng Manegold Co.
Ward Leouard Elec. Co.

RELAYN:
Cardwell, Allen D., Mfg. Co.

BESISTANCES, FIXED:
Aerovox Wireless Corp.
Centrul Radiv Laboratories
Clarostat Mfg. Co.

The Daven Corp.
DeJur-Amsco

t'rost, Hervert H.

General Klectric Co.
Hardwick, Hiudle Ine.
International Resistance Co.
Polymet Mfg. Corp.

Superior Resistor Corp.

The 8, 8. White Dental Mfg. Co.
Ward Leonard Elec. Co.

wESISTANCKS, YARIABLE:
Central Radio Laboratories
Clarostat Mfg. Co.
DeJur-Amsco Corp
Frost, Herbert H., Inc.
General Electric Co.
Hardwick, Hindle, Inc.
International Resistance Co.
Polfmet Mtg, Corp.
Shallcross Mfg. Co.
Ward Leonard Elec. Co.

RESISTANCE WIR
(See Wire, Reslstance)

RHEOSTATS:
‘entral Raudio T.aboratories
Clarostat Mfg. Co.
Hrost, Hertert H,
General Radio Co.
Polymet Mfg. Corp.
United Scientific Laboratories
Westinghouse Elec. & Mfg. Cu

SCREW MACHINE PRODUCTS:
Atumisnum Co. of America
National Vulcanized Flbre Co.
8covill Mtg. Co.

Synthane Corp.

SCREWS, HARDENED SELF-
TAPPING:
Parker-Kalon Corp.

BCREWS, DRIVE, HARDENED
METALLIC:
Parker-Kalon Corp.

SEALING COMPrOUNDS
Candy & o,
Cochrane Chemlcal Company

SHEET METAL PARTS:
George F. Mitchell & Sons Co.

SHIELDING METAL:
Aluminum Co. of America
Hanmmarlond Mfg. Co., lnc.
Radio Products Corp.

SHORT WAVE APPARATUS:
Cardwell. Allen D., Co.
De Forrest Radio Corp.
General Radio Co.
Hammarlund Mfg. Co., Inc.

S80CKETS, TUBE:
Central Radio Corp.
Electrical Insulation Corp.
Frost, Hervert H.
General Radjo Co.
Howard B. Jones
Soreng Manegold Co.

SOLDER:
Kester Solder Co.

SPAGHETT
(Bee W(re. Spughunl)

SPEAKER PARTS, METAL:
The Metal Specialty Co.

SPEAKERS:
Amplion Corp. of Amer.
Electro-Acoustic Prod. Co.
Jensen Radio Mfg. Co.
Potter Co.. The
Rola Co., The
Transtormer Co. of Amer.

STAMPINGS, METAL:
Aluminuin Co  of America
George I', Mitchell & Sons Co.
Radio Produuts Corp.

Reavil) Mfe

leomas & Skmner Steel Prod.
0.
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STEPS, STEEL: |
Angle Steel Stool Co.

LEsug

STOOLS STEEL. FACTORY
AND SHOP: |
Angle Steel Stool Co. .. ]
SUBPANELS:

Formica 1lns. Co.
General Radio Co.

'TRANSFORMERS

National Vulcanized Fibre Co. Sendlls%ur
S polymet Mtg. Co. Specifications AUDIOS +++ CHOKES
Soreng Manegold Co. | || for Estimate

COIL WINDERS

TABLES, STEEL WORK:
Angle Steel Stool Co.

TAPE, COIL:
Johnson and Johnson

Acme Electric & Mfg. Co.
1443 Hamilton Ave.,
Cleveland, Ohio

TAFPE, INDUSTRIAL:
Johnson and Johnson

TAPE, LOUD SPEAKELR:
Johnson and Johnson

TELEVISION PARTS: .
Clarostat Co., Inc.
Shallcross Mfg. Co.

TERMINALS,
SCREWS, SPADE;
Howard B. Jones

SOLDER,
F, offer to manufac~
turers interested in

EXPORT

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

AD, AURIEMA, INC.

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

TESTERS, B-ELIMINATOR:
General Radio Co.

TESTERS, TUBE:
General Radio Co.
Radio Products Co.
Weston Klec, Inst. Co.

IrE8STING INSTRUMENTS:
General Electric Co.
(eneral_Radio Co.

Radio Products Co.
Westinghouse Elee. & Mfg. Co.
Weston Klec. 1nstrumeunt Cuip

rESTING KITS:
General Radlo Co.
Weston Elec. Inst. Co.

rESTING LABORATORIES:
Blectrlcal Testing Labs.

TIN COATED METAL:
Baltlmore Brass Co.

MICROPHONES
Al Kinds from $10 to $350.00

For Public_ Address, eto.. list..
Standard Broadoast Model, list

Condenser Mmli‘eh for Flm

TOOLS:
Wlllor Mfg. Corp. |

TRANSFORMERS. AUDIO: |
Acme Elec. & Mfg Co.

"V'ork.

0.00
American Transformer Co. | F,M?Q,o,',nﬁs ‘Covers. Cords, eto.
Concourse Electrie Co., Inc. Also Desk and Foanr e e
Dongan klec. Mfg. Co. PERT Mit KOFUHONE
General Radie Co. l UNIVERSAL MICROPHONE CO.. LTD.
Samson Elec. Co. Inglewood, Calit.
Thordarson E(l:ectrlc garg Co. o . G G !Aixp(‘m nign Aﬂa
n 1 Principal es uriems, s,
A LTI (CRLgh G AL L New Y Yg:kaf-“nward IF. Smlt:—lﬂ Liberty St.  Hrnad 8t.. N. V. €

TRANSFORMERS.
B-POWER UNIT
American Transformer Co.
Dongan Elee. Mfg. Co.
General Radio Co.
Kingston Products Corp.
Satunon Elec
Thordnrson Electrlc Mfg. Co.
Transtormer Corp. of Amerlca

TBANSPOBMEBB. BROADCAST
S8TATION: |

Jenkins & Adair, Inc.
Samson Klectric Co.

TRA\ISFORMER CASES,
METAL
Metal Specinlty Co.

TRANSFORMERS, FILAMENT
HEATING:
Dongan Elec. Mtz Co.
General Radio
Thordarson Elpctrlc Mtg. Co.
Transformer Corp. of America

TRANSFORMERS. OUTPUT:
Dongan Blec. Mfg. Co.
General Radio Co.

Samson Elec, Co.
Thordarson Electric Mfg. Co.
Transformer Corp. of America

TRANSFORMERS. POWER:
Acme Elec. & Mfg. Co.

A WE‘I‘ERN FELT YOR;( T Dl
. n s nches—New York, Boston. rolt, n
4029 413%!!00“ v l"nmclsco Cleveland. St Louis, Los Angeles

[Essenliallo
MODERN RADIO/

The new AMPERITE automatically corrects house Iine
voltage Auctuations (up or down). Greatly improves opera-
tion of any electric radio. Saves tubes. Maintains steady vol-
Red service No clectric radio can be modern
without AMPERITE. Many well-known makes are now
equipped for it. Does not increase chassis cost.

Technical inf

Amerlcan Transformer Co. on

Concourse Electric Co., Inc. "HFH"-.- FUMPERITE [Grparation

Donxan Klee Mtg C 1 FREE— Uscful

General Radio Co. 561 Broadway, New York AMP

Kingston Products Corp. 8“".“" und

Lolyimet ek o PERITE |-
ec ITE- equipped

Thordarson Electric Mfg. Co ngf_ ,'ng B

Transformer Corp. of America -1 z. radicupWiritel

Dept. RE 8
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LAMINATIONS

for Audio & Power Transformers
SPECIALIZED METHODS—YEARS OF EXPERIENCE
Wide Variety of Stock Standard Sizes
Dimension and Price Sheets on request
We Also Make
PERMANENT MAGNETS—DIES—TOOLS—
METAL STAMPINGS
Facilities for prompt service

Thomas & Skinner /00t 1120

Steel Products Co.

E.Twenty-Third St

INDIANAPOLIS, IND.

AUTOMATIC PRECISION MACHINES
For Manulacturing Radio Tubes and Incandescent Lamps

Our new factory wiih modern facilitics enables us to give
prompt service, get our estimmate for your requircments, avail
yourself of our Engincering Service.

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

————WIRE

|
l STRAND—Anler:lnae {plain or enameled)—Dou-
|

ble Galvanize
WIRE—Antennae (plain or enameled). Connect-
ing and Ground (Rubber covered, braided or
ain).
BUS BAR—Litzendraht-Loop.
MAGNET (Cotton or Silk).

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

Uuality wire tor every type ol nuuk-up
back braided hook.up wire

““Alphex” a stip
unﬂer a patented process.

Alpha “HiTension' Wire (coiored Rubber)
BARE-TINNED-ENAMELED-RUBBER COVERED
—CABLES TO SPECIFICATION—
ALPHA WIRE CORPORATION
522 Broadway, New Yark City

Accurate Mesh—~Umform Selvage For Screen Grids
Accurate mesh and uniform selvage are guaranteed by
power-loom weaving. Write telling us your require-
ments. Samples and prices furnished on request.

BUFFALO WIRE WORKS CO.,
INCORPORATED
(Formerly Scheeler’s Sons, Est. 1869)

588 Terrace Buffalo, N. Y.

"LAMINATIONS

IN ALL TYPF< FNOR

AUDIO AND POWER TRANSFORMERS—CHNKFS
in Stock for Immedrate Denvery
Expert Tool and Die Making—
Metal Stamolings
Let us guote orices on
quantity you require.

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

#*WAXES and COMPOUNDS*

Impregnating, sealing, filling
Made to individual specifications

Write to

COCHRANE CHEMICAL CO.

430 Danforth Ave. Jersey City, N. J.

TRANSFORMERS, R. ¥F.
D:

IUNBED:
Cardwell, Allen D. Mfg. Co.
Hammarlund Mfg. Co., Inc.

TRANSFORMERS,
D N:
Amplion Corp. of Amer.

TRUCK, STEEL:
Angle Steel Stool Co.

TUBE MACHINERY:
See (Machinery, Tube.)

TUBE, PACKING:
Iloled-Tite Packing, Inc.

TUBE PARTS:
Acheson Oildag Co.
Amerlcan Electro Metal Corp.
Buffalo Wire Works Co., Inc.
Callite Products Co., Inc.
Cawmbridge Wire Cloth Co.

Cleveland Wire Cloth & Mfg. Co.

The Engineering Co.
Fansteel Products Co., Inc.
General Plastics, Inc.
Gilby Wire Co.

Goat Radio Tube Parts Inc.
Newark Plate Labs.

Juno Fasteners, Inc.
Lepel High Freq. Labs.
Radio Products Corp.
The Stupakoff Labs.
Synthane Corp.. Inec.

(See Parts, Tuba.)

TUBE TESTERS:
(See Testers, Tube)

TUBES, A.C.:
Arcturus Radio Co.
Cable Radio Tube Co.
De Forest Radio Co.
National Carbon Co., Inc.
National Unior Radio Corp.

TUBES, RECTIFIER:
Arcturus Radio Co.
Cable Radio Tube Co.
De Forest Radio Co.
National Carbon_ Co., Inc.
National -Union Radio Corp.

TUBES, SCREEN GRID:
Arcturus Radlo Co.
Cable Radio Tube Co.
De Forest Radio Co.
National Carbon_ Co., Inc.
National Union Radio Corp.

TUBES, TELEVISION
See (Qells, Photoelectric.)

TUBING. COIL:
P’aper Tube Co.

TUBING, NICKEL:
Gilby \hre Company
National-Harris Wire Co.

TUBING, PAPER — SPECIAL
WRAPPED:
Paper Tube Co.

TUBING, PAPER & FIBRE:
Paper Tube Co.

TUBING, REFRACTORY:
Henry L. Crowley & Co., Inc.
1solantite Co.

Stupukoff Labs, Inc,

TUBING, VARNISHED:
Alpha Wire Corp.

UNITS, SPEAKER:
Amplion Corp.
Jensen Radio Mfg. Co.
Wright DeCoster, Inc.

VARNISH
Maas & Wnldsteln Co.

VOLTAGE REGULATORS:
(See Regulators)

VOLTMETERS, A, C.:

General Electric Co.

General Radio Co.

Weston Elec. lnstrument Corp.

VOLTMETERS, D. O.:
General Electric Co.
General Radio Co.
Weaton Elec. Instrument Corp.

WASHERS:
Anerican Felt Co.
Alominum Co. of America
Booth Felt Co.
Electrical Insulation Corp.
Scovill Mfg. Co.
Shakeproof Lock Washer Co.
Synthane Corp.
Western Felt Co.

WAXES. IMPREGNATING:
Candy and Co.
Cochrane Chemleal Company
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WANES, INSULATING:
Candy and Co,
Cochrane Chemical Company

WAXES, SEALING:
Candy and Co.
Cochrane Chemical Co.

WIRE, ANTENNA:
Alpha Wire Corp
Anaconda Wire & Cable Co.
Cornish Wire Co.
Dudlo Mfg. Corp.
Nuauunal Vuleanized Fibre Co.
RRoebling, J. A, Sons Co.

WIRE BALLAST:
National-Harris Wire Co.

\Vll}% BARE & TINNED COP-

Alllhu Wire Corp

Anaconda Wire & Cable Co.
Cornlsh Wire Co.

Dudlo Mfg. Corp.
Koebling, J. A., Soms, Co.
Spargo Wire Co.

WIRE CLOTII:
Buffalo Wire Works Co., Inc.
Cambridge Wire Cloth Co.
Cleveland Wire Cloth & Mfg. Co.
Gllby Wire Co.

WIRE, COTTON COVERED:
Anaconda Wire & Cable Co.
Alpha Wire Corp.

Dudlo Mfg. Curp.

Gilby Wire Co.

Polymet Mfg. Corp.
Roeblung, J. A, Sons Co.

WIRE, ENAMELED COPPER:
Alphn Wire Corp
Anaconda Wire & Cable Co.
Cornish Wire Co.
Dudlo Mfg. Corp.
Polymet Mfg. Corp.
Roebling, J. A, Sons Co.

WIRE, FILAMENT:
American Electro Metal Corp.
Callite I’roduects Co., Inc.
Cornish Wire Co.
I’ansteel Products Co., Inc.
Gilby Wire Co.
National-Harris Wire Co.
Radio Products Corp.

WIRE, HOOK-UP:
Alpha Wire Corp.
Cornish Wire Co.
Dudlo Mfg. Co.
Roebling, J. A.. Sons, Co.

WIRE. LITZENDRAHT:
Dudlo Mfg. Corp.
Roebling, J. A, Somns Co.

WIRE, MAGNET:
Anacunda Wire & Cable Co.
Dudlo Mfg. Corp.
Inca Manufacturing Co.
Polymet Mfg. Corp.

WIRE, MOLYBDENUM:
American Electro Metal Corp.
Caltite Products Co.. Inc.
Fansteel Products Co., Inc.

WIRE, PIGTAIL:
Dudlo Mfg. Corp.
Roebling, J. A., Sons Co.

WIRE, RESISTANCE
Alloy Metal Wire Co.
Anaconda Wire & Cable Co.
Fansteel Products Co., Inc.
Gilby Wire Co.
National-Harris Wire Co,

WIRE. SILK COVERED:
Alpha Wire Corp.
Anaconda Wire & Cable Co.
Cornish_Wire Co.

Gilby Wire Co.
Radio Wire Corp.
Roebling, J. A., Soms Co.

WIRE. SPAGHETTI:
Alpha Wire Corp.
Cornish Wire Co.

WIRE, TANTALUM:
Fansteel Products Co., Imc.

WIRE. TINNED COPPEB‘
Alpha Wire Cor
Anaconda Wire & Cable Co.
Duuaiv Mfg. Corp
Roebling, J. A., S(ms. Co.

ZINC:
St. Joseph l.ead Co.
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 peom ey TaE T rofus CARDWELL’S
T— BANNER
PFRFORMANCE

The Star Spang[ed record of
Cardwell Condensers stands

on a high peak. With Byrd
over both poles — with Dyott

START now to make your factory, your
machinery, your employees more pro-
ductive, more profitable! This angle steel
and shect metal equipment saves
Fire Loss—Weight—Labor—Time—W ear—
Space—and Money.

Investigate today the possibilitics of
| this equinment for your factory.

Write for catalog *‘C-RE.’

Save with Steel

We also makz:
Benches; Bench
Legs; Bench ,
Dr1wcrs B.ns;

No. 1018 Chair.
+lardwood, sad-
dle style seat.

in Brazil — the choice of Ar.my

Factory Desks; muhosunv or

e atnias i e

; 1

! Yatles; Trucks:  steel Tackrost Angle steel anc] Navy experts! TI‘IQ)’ I\ave
Tool Boxcs; lees. Ball-ttrwed  feet
Busses: Ete.. 1Heights, 1("' 187, 207, 227, f

K Ete, 17,267, a[ways been specnfled wI\en

performance was the prime

o, NLL0L Stcol factor. There’s a Cardwell for

Wood seat, ma
hogany or oak

| Bl O, sl (e, e every tube and purpose. Order
lo 227, Seat and Imc}\rcst with nllI slu;fl lmlgl\, R .
{‘,‘,;}ft"“‘,‘m(‘," "‘A“,‘.‘,;’,f,““’s,eﬁ e direct if your dealer does not
ll)mmev Fllnlsh. olive lgreen. 267, 277 3
foxamaliosny slrefinm Without baglrest stoc](. erte for [lterature.

Write to—

ANGLE STEEL STOOL CO. l THE

Mirs. of Angle rSthﬁlﬂ:rr;d "?':wetm Mctal Equipment ALL EN D . CA R DW ELL
| R,m.,:’%:“”wm—Z‘fﬁjf;‘,‘;: - MFG. CORPORATION

Principal Cities No. 110 Stool.

| S — o 81 Prospect Street
Brooklyn == New YOrk

v =

R@SEVELT

HOTEL

PENN AVENUE AT SIXTH STREET

600 ROOMS |

IN THE CENTRE

OF THE TRIANGLE
OVER 300 $3 A DAY )

Y ROOMS AT JANDLESS Standardize
your tube packing

e and REDUCE COSTS! [
A DAY EXTRA HOLED-TITE “Mouided Pulp” E4
Radio Tube Pads have revolu- [
GARAGE IN tionized the packing and ship- | 2
CONNECTION J ping of tubes. Six great advan- [§§
tages and savings.
L®

Famous for Food ~
At Reasonable Prices @E]E

TRAADE MARR

Pads for all sizes of tubes:
BEWINORIL 112A, 171A, 200A, 201A,

_LTRED KLOCE, Pre Rondtis Tidie Pucls 5 s i
etc.

Will furnish sample uacklnf pads and cartons to prove to you the advan-
L — - g

&

tages of ‘“Holed-Tite."”” Writ
I HOLED-TITE PACKING CORP.

| 100 E. 42nd St.,, New York City
| Affiliated with Intcrnational Paper Company
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For
TUBES \ ¥4 LAMPS

ELMET Molywire is a proven product, known for its ‘ll I
uniformity. Wound on moulded spools of which we

are the originators. OQOur plant at Lewiston, Maine is

most modernly equipped to fulfill your individual re-

quirements efficiently, Molybdenum sheet, thickness I

.0008” and up, is one of our specialties.

American Electro Metal Corporation ‘
Executive and Sales Offices |
65 Madison Ave., New York City

“‘AQUADAG" ~ COMPLETE LINE

—— A

. Immediate % Write for
_E A concentrated colloidal Delivery ’) T 0
= solution of electric-furnace P

graphite in distilled water.

o
Manufac- Is widely employed as a GENERAL RADIO CO. PARTS

. resistance material for both
t,'m.'” o,f variable and fixed resistors.
“Oildag”—
the ideal Send for Technical Bulletin No. 11.1
1D ACHESON OILDAG COMPANY
lubricant. The of RID

PORT HURON, MICH.
45 VESEY STREET, NEW YORK CITY

WE specialize in the design
of special equipment

Attennuators—Audio, Radio and Crystal

NICKEL
WIRE CLOTH

oscillators. Transmitters for ship, plane or for the
shore. RADIO TUBE INDUSTRY
Measuremem apparatus designed for your Any mesh woven accurately to your specifications.
| needs. 1| “CLEVELAND”
| Wire Cloth renowned for its Uniformity, its Superiority,
Let us help you. its Durability.

Advise us of your Requirements

The Cleveland Wire Cloth & Manufacturing Co.
3571 E. 78th Streer, CLEVELAND, Ohio

Wireless Egert Engineering, Inc.
179 Greenwich St. N. Y. City

[ STAMPINGS AND METAL BOXES | BARE AND TINNED
FOR RADIO MANUFACTURERS. c o P P E R w I R E

We have served the radio industry from its beginning. We
are equipped for quantity production. Submit drawings for For All Purposes
quotations. Fine Sizes Our Speciaity

l
The G. F. Mitchell & Sons Co. ‘ SPARGO WIRE COMPANY
-

Plant and Main Office, Cedar & E. 65th St. ROME, NEW YORK
Cleveland, O. Established 1885

i 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.
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Type 360 Test Oscillator

One of the new test oscillators for
the radio service laboratory is now
ready. It will deliver a modulated
radio - frequency voltage at any
point in the broadcast band (500
to 1500 kilocycles) and at 175 and
180 kilocycles. The tuning control
is calibrated with an accuracy of
2 per cent.

The Type 360 Test Oscillator is
intended to be used for neutraliz-
ing, ganging, and tuning of the
radio-frequency stages in a receiver,
and it is fitted with an output volt-
meter for indicating the best adjust-
ment.

Price $110.00

General Radio Company
30 State Street Cambridge, Mass.

JENKINS & ADAIR, INC.
TANK AND ANTENNA TUNING INDUCTANCES

We make to individual order inductances for tapk, antenna
tuning and similar circuits. Sturdy wood frames, special
shaped one-piece conductors and Isolantite insulators. No
metal other than the coudunctor used in construction.

Tank Condensers also built to order.
Scnd for Bulletin 9-4

JENKINS & ADAIR, INC.
ENGINEERS
CHICAGO, U, S. A,

PHONES. KEYSTONE 2130 CABLE ADDRESS
3333 BELMONT AVENUE JENKADAIR
Brilish Offices: 76 0ld IIall St., Liverpool, England
40 Buckingham Gate, London, 8, W. 1, England
French Office: 16 Rue de Chateandun, Asnieres, I'rance |

SELL A.C. RADIOS
IN D.C. DISTRICTS

Changing D.C. to A.C.—providing current as good
as though the power were derived from an A.C.
line—Janette Rotary Converters with an exclusive
Janette Filter eliminate all ripple and hum gen-
erally found in ordinary converters.

Thousands of Janette Rotary Converter instalia-
tions all over the world prove beyond ali doubt
that the problem of how to operate A.C. radios
on direct current has been definitely solved.
Standard converters available for 32, 115 and 230

volts D.C. 4y 16 for Bullctin 1289-C
JANETTE MANUFACTURING CO.

550 West Monroe St., Chicago

Singer Bldg., 149 Broadway, New York
Real Estate Trust Bldg., Philadelphia

—_
L T ———————

112 Radio Construction:

You actually use narrower
widths for a wider margin of efficiency!

OHNSON’

INDUSTRIAL TAPE

RUE, narrower widths than you’ve ever
used before in anyother tape. But then...
Johnson’s has a holding power many times
greater than friction tape. The difference is
evident in more successful results on every
type of radio construction job, and savings
worth pocketing. Try this perfected tape
and see for yourself. Adheres smoothly and
permanently—no moistening necessary.
Have you seen the new Johnson’s Tape Dispenser?
Holds full size roll of tape up to 1Y inches wide.

Enables you to cut any length of tape fnstantly.
Eliminates pre-bandiing—no waste.

Testing Costs You Nothing

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

Name — —_
Company.
Streetand No.
City PR State__________
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DEPENDABLE

QUALITY — UNIFORMITY
SERVICE
ON
WAXES — & — MELTABLE
INSULATING and WEATHER-
PROOFING COMPOUNDS

WAXES—ALIl kinds.

IMPREGNATIONS—Condensers, Coils, Rubber-
Covered and Weather-Proofed Wire, Telephone

and Electrical Cables, Etc.

Batteries (Wet & Dry), Pot Hea
ing Devices and Specials.

Rubber-Covered Wire.

SEALING COMPOUNDS—Caoils,

FINISHING—AIl grades of Weather Proof and

SPECIAL COMPOUNDS

Condensers,
ds, Cables, Wir-

Chicago, I

35th St. & Maplewood Ave.

“For over 35 yrs.”

AIRMONT

ALUMINUM
4

Pure and Alloy

SHEET |

for

Radio

Production

e

Fairmont Aluminum Company
Fairmont, W. VA.

Formerly Tairmont Manufacturing Company,

Branch Sales Offices at |

General Motors Bldg.
Detroit

52 Vanderbilt Ave,
New York

Monadnock Block
Chieago

Warehouse Distributors
Centra! Steel and Wire Company, Clncagg Suns‘lke&BrassA& Copper Co.,

Chicago; Chas. A, Strelinger Co,. Detr: . Osborn Co.,
Los 'Angeles and San

Cleveland; Ducommun Corporation, Francisco,
A PAGE r TAGE N PAGH
Achcson‘ Oihl:llg COL G v crenmeni’ o § 6 3 1o 60 Ifairmont Aluminum Co............. 62 National Carbon Co., Ine......... 45, 53
Acme Elee. & Mfg. Co.............. o7 Fansteel Products Co., 6 National Union Radio Corp.......... 13
Ad. All!‘lell!il, P U1Y e — 57 IFormica Insulation Co 1 National Vul. Fiwe Co............., 48
ﬁclzlr_mio})_\\ l(ljtliibﬁ C‘t:n'v ;;_1-1- Frost, Herbert IL., Ine...... 50 .
ie ie Casting Corp............. 5 p
AIpDT Wine) COBD. .oobbpntous mal mac s s 58 N e | e
American Electro Metal Corp 60 q II:a]rl\er-I\gIIrrl.xrn Cox_p. """""""" 2]
Amperite Corp. ............ 57 gg::g”‘:} ?f;m‘t’ EO%’ ------------ Ig olymet’ MPE. Comin «pu e Smn paat odvd d
: ire & Ci o T ectri 0. L
Anseondy Fin S Ole Cownii oy b Gonoral R oy 50 z
Arctm_-us I(nqio Tube Co.. . .. -_1') General Radio Co................... Gl Radio Produets Co., The. 43
Arrow Mfg. & Mael. Co., Ine a8 H Roebling, J. A, Sons Co............. 58
B Iammarlund Mfg. Co....... 3
Bakelite Corp Hammond Clock Co., The. . Sore M o o
ak VD ek, 4 apdoques oo o Holed-Tir acking . Soreng Manegoli O o s mn 2 52
Baltimore I:EEISS Co., The otediZine Rackiymy " Coyry Scovill Mfg. Co...... 8
Booth Felt Co., The......... Shalleross Mfy. Co....... 53
Buffalo Wire Works Co., Inc. I Spargo Wire Co. . ............ .. 60
Buyers Directory.........3 . | 5 Stupakoff Labs.. Ine. 64
}:;ﬁd)ﬁf)gl.’dggs.e.l. .\Ilg CO o 22 Snperior Resistor Corp 47
c Int'l Machine Works. Inc 36 Synthane Corp., Inc..... 50
Capdy & COqae &imsdc'sar = ro'a'is o 5's o8 b 62 T
Cardwell Mfg. Corp.. Allen D 59 J )
Central Radio Laboratories. .. 11 Janette Mfg, C Thomas & Skinner Steel Mroduets Co.. 58
Cl: Mfg. © 10 daneite Lo L0 arswg s - e 61 Thompson-Bremer & Co..... ........ 15
arostat Mfg. Co., Inc. Jenkins & Adair. Ine 61 I 2 i -
Qle\'el:md Wire Cloth & Mfy, 90 Tensen Rudie M.fg. Co. 5 Thordarson Eleetric Mg, Co........ 47
((:Oclllizll}e& Célemllclnl coI. R P _;§ Johnson & Johnson. . 61 )
rowley « Co., llenry L............. 0 Jones, Howard It. ... ... .. ... ... . . 52 L
Universal Microphione Co., Ltd....... o7
D
K
DeForest Radio Co................. 17 \\4
1 5
Dongan Elec. Mfyg. i sestor Solllag Co :;g Ward ILeonard Elee. Co G4
Dudlo: Mf: COiageaoe = wdpnmsi = 9 Western Felt Works. .. .. 57
&'eston Elec. Inst. Corp. 49
Fillor, /Mfg. COMamares: 33 v : bhowiss 58
T (O G 56 Wireless Egert Engineering. Ine... ... 60
Eisler Eleetrie Corp................
Electric Specialty Co............... M Z
Electrical Testing Labs............. 60 Maas & Waldstein Co. ... .. ... ..... . a2 Zapon Co.. The........... ........ 63
Engineering Co.,, The................ 56 Alitehell & Sons Co., Tlu.- (1100 . 60 Zierick Mfg. Works. . ... .. ., .. 56
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| -
| This Number
of
Radio Engineering
is '.being read by

12,602 Paid Subscribers

including

1529—Executives, Plant Superintend-
ents, Foremen, Purchasing
Agents, Inspectors and Depart-
ment heads.

5378—Engineers and Technicians.

3623—Radio Contractors, public ad-
dress system assemblers, instal-

lation men, dealers, service
{ managers.
2072—DBroadcast stations, colleges,
' Government officials, student

engineers and miscellaneous.

|

Condenser Specialists

all our time and energy
is devoted to our

By-Pass Units Filter Units
High Voltage Units

Among our customers, for several
years, are some of the best and most
popular set manufacturers.

Of interest to you:—

A new modern daylight factory.

Best materials only. |

Skilled technical supervision.

Specialists—no other product.

Attractive prices. I
Write us.

Igrad Condenser & Mfg. Co. ="Feciers

CONDENSER SPECIALISTS

W Wb —

Representatives:
Marshank Sales Co.
Los Angeles, Calif.

A. L. Gillies
Toronto, Canada

Arron, Siedman & Co.
Chicago, 1N,
Dimond Sales Co.
New York

Trade Contact Corp.
Boston, Mass.

HE Radio industry has contributed much to
the development of Aviation.

Radio Beacons, Radio Altimcters, Receiving and
Sending Units, Remote Control — these and other
Radio devices have been adapted to acronautical
use by Radio Engincers.

Aviation Engincering, in addition to covering the
enginecring developments in aircraft — also covers
the radio cngincering contributions — “the eyes
and ears of Aviation.”

Aviation
Engineering
IS NOT
Sold on

Newsstands

Bryan Davis Publishing Co,
52 vanderbilt Ave., N. Y. Clty

3 EN EERIN {1yr, at $2.00
Enter my subscribtion to AVIATION ENGINEERING mr)2 Vs, at $3.00

TNAME | coymr o P i g 9 bam .4 TR0 frnird o i 1o B B Wi adrs e e

AAATESE o 2 0 ko it s e e kS L e e Bt Ao

Clty oumsnessited o moiBi: s eto T IWHEIT ¢ KK SAS o nim s sdwsms g%
| Please check classification BE“"’"“’" Ei‘;‘{{iﬁﬁmrer

PYROXYLIN

LACQUERS

WHEN you choose a lacquer today
nothing should be taken for
granted.

Todevelopin lacquer the highest degree
of quality and uniformity requires the
strictest adherencetoscientificstandards,

In our laboratories absolute control at
all times over basic raw materials and
chemical processes—continuous rescarch
—constant experimental testing and
checking, have made Zapon Pyroxylin
Lacquers superior for every use. This ex-

Regardless of what
~our finishing prob.
em may be, the
complete facilities
of our Service Lab-
oratory are con-
stantly at your dis-
posal without cost.
Here scientific
knowledge brings
about the mose
practical and cco-
nomical solution.

“The Acknowl- plains why itis decidedly more econom-
edged Standard ical and satisfactory to insist on Zapon,
Since 1884,

Upon the confidence of the buyer rests the repu-
tation of Zapon steadily growing through nearly
a half century to undisputed leadership.

THE B
ZAPON COMPANY
~ STAMFORD, CONN.
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And, when knowing
the appllcatlon, can

in manufacturing radio Refraci‘ory, Wire often’ sugcest tho
tubes by using
and Enamel
STUPAKOFF

OST engineers in the Elec-

trical Industry know how

we manufacture ourresistors™,
and buy them.

No. 287

Pure Magnesia
Insulators

Sultable typo. The
screw -type termlnal
above and the

Yet more is purchased than

Too many tube failures oc- refractory, wire, and enamel

cur through improper insu-
lation. Remember, good
insulators not only reduce
manufacturing costs by
eliminating *‘rejects” — but
make satisfied dealers and
give consumers better re-
ception and longer life.

If you aren’t using Stu-
pakoff No. 287 Pure Mag-
nesia Insulators now, write,
telephone, or wire at once
for sufficient samples to
make conclusive tests. Of
course there is no charge
for standard samples.

Stupakoff Laboratories, Inc.
INSULATORS

6627 Hamilton Avenue

Pittsburgh (6), - - - -

Pa.

@ STUPAKOFF o

INSUL ATORS

Q0 PDBDD

when VITROHM ) RESIS-
TORS are specified. Added to
the physical components and
processes — each the finest
possible —~ is the intangible
leaven of experience gained
during the past 39 years
through the zeal of men

Plaln tab - type

shown here moet

two entlrely differ-
ent condltlens.

There Is no one ter-
minal which can be
used for all needs

Ward Leonard has
had much experience
In terminal practice

determined to
make the best.
This is protec-
tion when you
SPECIFY VIT-
ROHM @) RE-

SISTORS. Thls terminal often
saves tlme and
money. It solders to

0 the terminal screws.

“Vitrohm Resistors are Mndé’by wind-
ing resistance wire of low temperature
coefficient of resistivity upon a refrac-
The resistance wire and
terminal connections are then en-

tory tube.

tirely surrounded by and completely
protected with a fused-on coating of
vitreous enamel.

WARD LEONARD
ELECTRIC CO.

Mount Vernon, New York

resistor specialists for more than 39 years
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