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A Prosperity of
New Thoroughness

For betterment of the various satisfactions
that can be delivered to the consumer or
user;-better performances, better values.
Re-designing for better adjustments to the
present and coming Consuming Power and
Purchasing Power.

New designs, new tries, new modifications
of present designs,—they are going on

HE new prosperity, now preparing, will be on a
new basis, different from the past. Based on
new thinking, new ways, new thoroughness.
New conditions are ahead of us. Some are here now.
Productionthinking is sharper, faster, more com-
plete and with a stronger will to mesh perfectly with
every aim and problem of the business.
* * *

Dips are turning points—in husiness history, and in
industry’s development. Always have been.

Every great and fast advaunce started, in reality,
from a dip er emergency.

A great new advance,—a correction of direction: a
betterment of thinking and method,—is getting ready
right now.

It is starting. You can feel it; see it; it is all
around you.

* * *

Dips jolt thinking. They jolt minds everywhere,
from top to hottom in industry and commerce.

Instantly the thinking is faster, fresher, freer,
bolder.- -more open-minded, more self-critical, —more
construetive.

Just the hint of a dip was enough this time. Be
cause men in industry today know more, are hetter
equipped, quicker to see and act.

Even if the hint of a dip is over by the time yon
read this, the fast, clear, sharp thinking it started is
going omward. 1t is getting more momentum. lts
results will be permanent.

In industry and business the new direction is being
determined.

* * *

Already you see the changes, the trend . . . New
thinking. New planning. New openness of mi
New search for Useful Knowledge :-—for the new fi
on which new ideas and new action can be hased.

Yon see re-designing everywhere.—for profit.— for
Detter margin. For better position in competition.

everywhere.
* * -

In massproduction; realize what is happening—
New realization that mass-production principles don't
stand still. That they grow and change. That the
new. more highly perfected Principles of mass-pro-
duction are on the way, and taking shape right now.

The New thoroughness--vou feel it everywhere you
turn—can’t shut your eyes to it. New bhalancing of
considerations. New determination to find and weigh
EVERY consideration that has a bearing on design,
purchase, capital, profit, or competition.

New realization that, in past designing and pur-
chasing decisions or plans, too many censiderations
have heen left out of the scales.

New searching out of the Wastes that in easier days
were allowed to exist: “leech wastes” that now are
stopped by the new, more complete balancing of all
considerations,

* * *

In all production. of small gountities or large. you
see more “hand to mouth.,” And keener planning
for it.

More search for the best conveniences, cooperations.
servires, and certainties as to later supplies and prices.

Sharper looking-ahead, even where small or try
quantities are concerned:—yon see and feel it every-
where; there is no mistaking it

You see foresight and mass-production thinking
applied to production that at present is very small.
The demand for rightness in every detail that can
affect business in any way.

* * *

And through it all, everywhere. the new awakening
to the fact that, now, too often, the rReaL drag on
profits. and on success in competition, is the nsing
of WRONG MATERIAL.

In all the New thoroughness. the foundation—the
one indispensable factor, is -THINKING IN THE
RIGHT MATERIAL.

From FACTSHEETS OF INDUSTRY No. I, to be issued April 15th. 1930. Mailed FREE to ANY B orker. any
Executive. Write NOW . No charge. State work vou do, vour company’s product or business, and whether request
is for self. Address Librarian (Dept. E-1), National Vulcanized Fibre Company, Wilmington, Del.

NVF

Spoansored by NATIONATL VULCANIZED FIBRE COMPANY ; its Divisions and Associated Industries, Witmington, Delaware, U,

“righter” Rakeliter; Many kinds of Valcanized Fibre Materiat

S. Al . .. Special Phenolitess

Nandling Fquipment, elc . . . Serving Awerica’s ind ies from small

to g

NATIONAL VULCANIZED FIBRE COMPANY

www americanradiohistorv com


www.americanradiohistory.com

Radio Engineering, April, 1930 Page 1

F ORMICA has at a centrally located

point where prompt service can be
given leading manufacturers, the largest
plant in the world devoted exclusively to
laminated phenolic insulation.  More
floor space, more machinery, and more

a ! I u I men concentrated on this one manu-

facturing problem.

For 17 years this specialization has been
' going on and it has produced results
. that are appreciated by a large number

of the leading American electrical
Q O Q c organizations who have used the service

without interruption for many years.
0 ' J.. . Send your blue prints for prices
v
i - e o 01 THE FORMICA INSULATION CO. 5

4626 Spring Grove Ave. Cincinnati, Ohio
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ANACOND

from mine ’r? consumer
/ SRS

PAT,OFF,

Bare wire spools on let-off mechanism

leading 10 special ovens. electrically

beated and electrically controlled, which

make possible the uniformityof the enamel
on Auaconda Magnet Wire,

MAGNET
WIRE...

0 um’fwm qualz'z‘y

4
: Uniformity in the production of Anaconda Magnet
Wire depends in part on the careful sclection of
raw materials. Then at cach stage of manufacture
L - . the wire is subjected to repeated, exacting tests.
l Al Finally, it is packed for shipment only when a rigid
: ke mspection shows that it conforms in every particu-
A TS | lar to the Anaconda standard of quality.
e —— ANACONDA WIRE AND CABLE COMPANY
quality from mine tocon- =
sumer—procides « General Oifices: 25 Broadway, New York City
nation-wide service, Chicago Office: 111 West Washington Street
brompt, dependable, Magnet Wire Mills at

compieres Muskegon, Mich.; Anderson, Ind.; Sycamore, 111

Sales Offices in Principal Cities
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EDITORIAL

April, 1930

THE R.M.A. SHOW

[IE R.M.\. Show to be held at Atlantic

Citv, June 2nd to 6th, next. promises to

be the most largelv attended gathering

ever held in the interests of radio mer-
chandising.

There is a uniformity in the problems occupy-
ing the thoughts of practically every radio manu-
facturer. Common problems have common
solutions. A congress of interests such as that to
be held at Atlantic City will have benefits immedi-
ately available to all, and benefits that will have a
lasting good effect upon the entire industry.

The officials of the association are outstanding
leaders in the radio industrv. The program of
events and conferences these men are arranging
for the convention is based upon the recognized
needs of the times.

A

THE TUBE

NE hundred and twenty million vacuum
tubes will have to be supplied by manu-
facturers to take care of the tube
demands during the 1930-31 season.

This estimate has been arrived at by analysis
of tube sales during the past three or four years.

These figures do not include tubes that will be
called for from industries other than radio includ-
ing sound amplitication.

What an astonishing total this is! Not a few
radio engineers recall vividly the situation prior
to 1912; but eighteen years ago. At that date
the audion was six years old.

Prior to the war years procuring a tube for
radio telegraph uses meant visiting a miniature
electric lamp shop on Murray Street (or was it
Warren Street?) New York, run by an indus-
trious chap by the name of McCandless.

McCandless made audions for Dr. deForest,
and presumably there was a contract to the effect
that tubes should be made up only as required
by and ordered by deForest. Inducing some-
one in the McCandless shop to part with one or
more audions, on a bootleg basis, at six dollars
per tube, required no little finesse on the part of
a ship operator, a bold experimenter or an inquisi-
tive scientist. Success in this brought forth tubes

without hases but with terminal wires dangling
delicately from sealed holes in the glass bulb.

Years ago Major Armstrong related how he
came into possession of his first audion, which
led to big things for radio. Later, more than one
of the group of plugging amateurs envied Charlie
Logwood his unrestrained access to a rack of
audions at the deForest Highbridge laboratory.

War nceds forced development of the tube.
And, then, in 1920, came radio as we know it
today. WWhat stupendous progress has been made
in these last ten years!

One hundred and twenty million vacuum tubes
per vear!

A

NEW MACHINERY FOR TUBE MAKING

ITH a market of above one hundred

million vacuum tubes per vear it is

natural that manufacturers should lay

plans for production plant by means
of which the market may be supplied with good
tubes at reasonable prices.

Making the round of the modernized factories
one discovers that noteworthy improvements
have been made during the past vear in tube
manufacturing plant. In the newer plants the
old style basing machines with hand operated
clamps for applying and cementing the tubes to
their bases, at 300 units per hour, have been
replaced by machines with many times this capac-
ity. Likewise, the sealing machines operating at
300 tubes per hour have given way to machines
with outputs of 2,000 per hour.

The exhaust machines, with pumps located on
the floor. with slow working, long air lines have
been replaced by modern compact units designed
to avoid all possible lost motion. An automatic
grid winding machine, without manual aid winds
arids, spot-welds each turn to support wires and
cuts and trims to exact form ready for mounting,
six hundred units per hour.

Many giant steps have been taken since the
days of the McCandless shop on Warren Street,
where fragile, candelabra base audions were

produced at the rate of a dozen per day—or per
week.

DONALD McNICOL, Editor.
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With Serews
: that Tap. too ...

easier
quicker

cheaper

Some of the applications for
which they are used

Among the many applications lor
which radio manufacturers use
Self-tapping Screws are: Fasten-
ing padding. power, by-pass and
neutralizer condensers; power
chokes:  power and  push-pull
transformers: volume control
shields. shield plates; wire clamps;
braces. cte. You can use them
profitably for similar assemblies.

Free Samples for Trial...

If you make sheet metal assem-
blies. do not fail to test Self-tap-
ping Screws. The coupon brings
. free samples for test—use it.
LI A A T T T Pl IR

PARKER-KALON CORPORATION
Dept. L, 190.198 Varick St., New York

Please send e samples of Hardened Self-
tapping Screws. L want to try them for:

Radio assemblies are made

Page 5
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Used by Philco, Stromberg-Carlson,
General Motors Radio, Edison, Crosley,
Colonial, U. S. Radio and Television . . .

All along the assembly lines of leading radio manu-
facturers, Hardened Self-tapping Sheet Metal Screws
have cut costs and speeded up production.  Because
no other means of fastening parts securely to the chassis
is so casy. quick and economical.
In the Phileo plant. for instance. Self-tapping Sercws
climinated 14 troublesome tapping operations on each
receiver.  Besides. a saving of $16.000.00 a year in
time and labor was effected.
Unskilled workmen can make first class assemblies with
these Serews.  No tapping or tapping plates required.
No nuts or washers to fumble in hard-to-get-at places.
Just one simple, quick operation to join sheet metal or
make a fastening 1o sheet metal with these Screws.
Merely wurn the Serew into a drilled or punched hole.
It forms its own thread in the material. Makes a
stronger fastening than a machine serew in light metal
. does not loosen as readily under vibration.

See what these Screws will do on your assemblies.
Send for samples—the coupon brings them. free.

PARKER-KALON

TYPE

HARDENED Z SELF-TAPPING

Sheet Metal Screws

PATENTED  APm 1 1918 — NO 1206232 — MAR 28 1922 = No 1alllee
UG 1o 1923~ N0 1483148 - FES 10 1823 - NO 1328182 — OTHEAS PENDING

www americanradiohistorv com
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When the Coil's

When the coil’s up for consideration in a radio factory, it faces
a real inquisition. Here “quality” is only one factor out of half a
dozen with which it is confronted. The purchasing agent
demands uniformity . . . he visualizes ideal coil shipments in
which there are no rejects. The engineer demands accuracy,
adherence to specifications, and able engineering assistance.

The General Manager, with an eye toward economy, wants the
cost kept down without sacrificing quality. Altogether a tough
proposition, and one that only a good coil would want to tackle.
The fact that Dudlo coils have become standard in the country’s
finest receivers is conclusive evidence of their ability to pass the
demands of any conference.

DUDLO MANUFACTURING COMPANY, FORT WAVYNE, INDIANA

Divi

H

o n of G e ner al C abl e C orp orr
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“Your Engineers Have Perfected

Th(tt’s what the U. S. Radio and
Television Corporation said, when
they selected the New National
Union Radio Tube as the exclusive
matched tube equipment for the

New APEX Unified Radio

THE United States Radio and f
Television Corporation have i 7
ereated a new standard of radio
value in the NEW APEX
UNIFIED RADIO.

This new radio presents a highly developed
co-ordination of set and tubes. Through our

¥

close co-operation, it has been made possible
to offer this sereen-grid receiver, complete
with dynamie speaker, in a heautiful eonsole
at the unchallenged price of 101, with {ubes!

A

RADIO TUBE

MIRACLE

.. .we want these
tubes for our set!”

Long and exhaustive tests in the research laboratories
of the United States Radio and Television Corporation
singled out the New National Union Radio Tube as a
worthy companion to the set. Closely matched to
the operation of the receiver, these tubes will make
possible a new, thrilling clarity of tone, and a new
sense of power.

The striking uniformity of characteristics, the superb
design and construction which the United States Radio
has found in National Union tubes, brought
forth the strongest of praise. United States
Radio engineers did not hesitate to call the
New National Union tube a radio tube miracle.
In its rigid adherence to the highest quality
standards in the industry, it is just that. In-
terested manufacturers are invited to write.
Dealers and jobhers are urged to ask for the
New National Union 1930 Proposition.

Nariosal Uston Rapio Corrorarion
400 Madison Avenue
New York City

www americanradiohistorv com
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LOOK OVER THE SHOULDERS

of the Purchasing Agents
of over 80% of the leading
Radio Set

Manufacturers

------

S —
They Re|y on Polymet for Parts: j‘r T I_
@
Paper and Mica Condensers, Resistors, Volume i B U
Controls, Transformers, Electrical Coils, Enameled st D
Magnet Wire.
e
L
Engineering skill, the best of raw materials, modern N O
machinery and equipment, meet under three great :
factory roofs to produce these Po|ymet qua|ity parts.

POLYMET MANUFACTURING
CORPORATION
839-C East 134th Street, New York City

_U
O
=
~<
<
Jd
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The Oldest source of supply . . . . . ...
The Largest source of supply . . . . . ...

The Most Experienced supply source . .

for

e Resistance
Nichironme AL LOYS
T ihe hishest resistance Nickel—ribbon——
wire—strip
The Maker: Special Enamel insulation—

Silk and cotton insulations

DRIVER~-HARRIS COMPANY

HARRISON, NEW JERSEY

Chicago Cleveland Detroit Morristown, N. J. England Italy France
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BACK OF PROGRESS

>

P iget f.;w;. -

ADIO has made phenomenal progress. But its progress would
not have been so rapid or so great were it not for the radio
engineer — and the manufacturers who have been able to keep
abreast of his inventive genius.
SCOVILL was a pioneer in the making of radio condensers
and SCOVILL is proud that it is one of those manufacturers who
have kept step with progress.
Back of the radio engineer and back of every radio set is
the SCOVILL emblem of quality and service as exemplified in
SCOVILL radio condensers. SCOVILL has served, serves and

will continue to serve those leaders in the field who insist on the best.

SCOVILL

MANUFACTURING COMPANY

WATERBURY, CONNECTICUT

Philadelphia
Boston Providence New York c,‘,,c;m,arzi
Atlanta Cleveland Detroit In Europe:
Chicago Los Angeles San Francisco The Hague. Holland

www americanradiohistorv. com
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THE

SOURCE

OF

SUPPLY

for
Molybdenum

(99.95% pure)

Tantalum
(99.9+% pure)

Also several standard
and special alloys for
use in vacuum tubes.

v

Fansteel metals and alloys
are available in bars, rods,
sheets and wire. For the
convenience and protection
of users, all Fansteel wire is
furnished on special Bake-
lite spools which fit all stand-
ard machines. Each spool,
packed in a separate car-
ton, is labeled plainly to
identify the metal, its length,
diameter and other char-
acteristice. The carton dis-
plays the same information.

No purer Molyhdenum can
he obtained than Fansteel
Molybdenum, made from
American ore by American
methods. Fansteel “Moly™
is uniform and dependable
—chemically, physically,
electrically.

For many forms of tube
work, no melal has so many
advantages as Tantalum,
with its ease for forming and
welding, its gas absorbing
properties, amd its extremely
low vapor pressure. The use
of this metal in eommon
receiving tubes is justified
despite its slightly higher
original cost.

Write for full informa-

tion and prices.

[mprove Your Tubes

with

FANSTEEL

WIRE AnpD METALS

When tubes go bad, it is often because the metal
has failed to retain its shape, failed to live up to
its requirements, failed to fulfill the purpose for
which it was bought.

Use of Fansteel Tantalum, Molybdenum, and
alloys makes for improved, more dependable
tubes—rejections are held down, tubes perform
heiter, thev're easier to sell, and they stay sold.

This is because Fansteel metals are refined
especially for use in tubes. Strict laboratory
control guards every siep in the process.
Uniform purity, uniform dimension, uniform
phiysical characteristies are assured.

Samples of Fansteel metals furnished
to tube manufacturers—better still,
ask for a Fansteel engineer 1o call.

Fansteel
wirc ducsn’t
aet “mired”

. in ~tock
. % Carton  and
I Bakelite

h’! % &pool are botl
plainly
tabele

FANSTEEL PRODUCTS
COMPANY, INc.
North Chicago, Illinois

wwWw americanradiohistorv com
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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-engincering journal of this
voung industry. It is edited by Donald McNicol, past president of
the I.R.E.—Associate Editors Austin C. Lescarboura, Evans Plum-
mer, 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

Bryan Davis Pusrisming Co., Inc.,, 52 Vanderbilt Ave.,, New York City. Please check your classifica-
tion
$2.00 for 1 yr. — p— S g
1. Enclosed fi s o subscription to Projection Enginecering.
ne g 1$3.00 for 2 yrs. P ! . & }Iarluﬂj'ggturer . i
s c R xecutives, ant

2. Enclosed find $3.00 for one year's subscription to both publications. s::;elxlr‘nlllt]fndez\ts,uf w;em'en,ppur.
chasing agents, etc.

NaME hhfoon meahimndtorios dbe pammsabs d 13 Ahadd L atmis oo AdAresse . cotio vas At o ia ok mes 2o 8 YL T J
Enginecer

I Totwn and SIGLE/ s wiias /oot s am it - usb@ a5, 8 oobd om0 085 50 oo A dma8 i boimara) & s e & wbes Grfaromulio B ariars § (eraroms - e 5 Technician

PLEASE PRINT YOUR NAME AND ADDRESS
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ROPER power control is neces-
sary to propel your automobile
through the winter drifts.

eavy
going,

T

The music from your radio receiver,
wallowing through the sleets of static
and the storms of internal self-in-
flicted noises, needs ample power
PROPERLY CONTROLLED.

That’s where the scientifically cali-
brated CENTRALAB volume control
plays a major part in the proper per-
formance of your radio.

For smooth, quiet operation insist
that your radio be CENTRALAB
equipped.

T =
T =
'-

Ill

.ﬂ'-
i
|"|I||| i
HIS shows the exclu-
sive rocking disc con-
struction of Centralab vol-

This is the action of the The tailor wuses the

ume control. “R” is the usual wire wound con- same principle as Cen-
resistance. Contact disc trol ‘after it has been in tralab. He duhes not
0 ”» N usc lor some tlme D want to ruin the gar-
_D has only a rOCk_mg ac- like dragging a stick ment by placing the
tion on the resistance. over a cobblestone pave- iron on it so he places
Pressure arm “P” together ment. g cloth in LT
with shaft and bushing is ' ot rain the resistance
fully insulated. / SERVICE MEN! \ because the rocking disc
First come — first served. | is in between the pres-
Send 25¢ for the New Centralab Volume sure arm and the re-

Control Guide, exclusively for Service sistance.

Men. Send your Letterhead or Buuneur
Card

Cen

CENTRAL RADIO LABORATORIES
Dept. 212 B., 20 Keefe Ave. Milwaukee, Wis.

“Volume Con-
trol, Voltage |
Cantrol & Their
Uses™
Write Dept.
212-B for Free
Booklet 7

www americanradiohistorv com
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SERVICE COMPANIONS

No Service Department can operate so successfully, so rapidly or
at such low cost as those who own

LAYRAL Radio Service Equipment

As an example of engineering skill, and simplicity in operation, we introduce to
you this wholly new and economical instrument, the

DAYRAD
RADIO
SET
ANALYZER

D.C. Ranges, 20—100—200—600 volts
M.A. Ranges, 20—100 MILLIAMPERES
A.C. Ranges, 4—8—160—800 volts—

Choice of Weston or Jewell Meters

TESTS ALL SETS
Both 280 Plates — Self-Contained Con-
tinuity Test — Resistance and Capacity
Tests — No Panel Adapters — Solid Bakelite
Case

o L

THE DAYRADO TYPE B TUBE CHECKER
OVER 14,000 SOLD TO DATE

N Adapters—
Rheostats—
Tests all Tubes, Amplifiers, Screen Grid

Rectifiers—Both 280 DPlates Separately—
Reliable—Accurate—

DEALERS
NET PRICE

Choice of Weston or Jewell Meters.

COMPLETE

You Can’t Afford To Be Without These Service Instruments

Send for Complete Catalog Now.

RADIO PRODUCTS COMPANY

Fifth & Norwood (Dept. R) Dayton, Ohio.

www americanradiohistorv. com
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when Your problems
Ours

HEN you invite us to help decide the proper resistor

for use in your equipment, the chances are good that

you will save time and future expense. Make your
resistor problems ours and you have the cheerfully-given
advice which comes from more than 39 years' experience
in the design and manufacture of Vitrohm Resistors.

It is surprising how frequently difficulties in space, mounting
or heat dissipation are difficulties no longer when reference
The Vitrohm Resistor illus- is made to the records of one of the more-than-a-million

trated above is equipped jobs turned out by Ward Leonard.
with ferrule terminals for

insertion in fuse clips. It can You have in Ward Leonard an auxiliary plant, modern,
be supplied for all National

Electric Code standard dia- skilled in the develo?ment of new resistor requiremer‘ns,
meters. speedy and accurate in production, and capable of meeting

our production requirements, however large.
Other types of terminalis b4 P Q ’ 9

and ings are availabl . g
to meet every requirement Meet and know the Ward Leonard Sales Engineer serving
and condition of service. your territory. His knowledge of the industry in general,

and control equipment in particular will interest you. Ward
Leonard manufactures a wide variety of products™ and op-
erates in many divisions of the electrical industry.

WARD LEONARD

* vitrohm (vitreous enamelled) Resistors and Rheostats . . . . Voltage

ELECTRIC co. Regulators . . . . Theatre Dimmers . . . . A.C. and D.C. Motor Starters
and Controllers . . . . Field Rheostats . . . . Arc and Spot Light Rheo-

31 South Street stats and Ballasts . . . . Mobile Color Lighting Equipment . . . . Adap-
Mount Vernon, N. Y. X torans . . . . D.C. Battery Charging Equipment . . . . Circuit Breakers

Reslistor Speclalists for More Than
Thirty-Nine Years

www americanradiohistorv com
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THE METAL THAT IS ”TUNED" TO RADIO

Use Alcoa Aluminum for shielding and you will

obtain the best results and the lowest prices

Today, the designer of a commercially
successful radio must have his eyes on
both the efficiency of his set and low
production cost. Consumers want selec-
tivity, sensitivity and tone qualities of

a higher order than ever before—at a
price that is lower,

Alcoa Aluminum is helping many manu-
facturers to achieve these two ends.
Used for shielding, Alcoa Aluminum
gives the same efficient results as much
higher priced materials. In addition to
its savings in money it is also extremely
light in weight, making further savings

possible when shipments must go by
express.

m‘

No lacquering or finishing is neces-
sary for Alcoa Aluminum. It is non-

magnetic. It is one of the most easily
workable of available metals.

Alcoa Aluminum is being used by a
long list of important radio concerns,
not only for shielding but for foil con-

densers, variable condenser blades, wire,
panels and chassis.

Our nearest office will gladly supply
you with specific data on the applica-
tion of Alcoa Aluminum to any needs
you may have in mind. ALUMINUM

COMPANY of AMERICA; 2468 Oliver Build-
ing, PITTSBURGH, %ENNSYLVAN]A.

ALCOA ALUMINUM

2463
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Don’t gamble

on "long chance” condensers

Sangamo Fixed
Condensers
are accurate and
they stay accurate

If you want to play the ponics, or sit in on
a friendly game, or even take a flier in Con-
solidated Tombstone, that’s your business.

If you want to risk production losscs by
gambling with «long chance” condensers,
that’s your business, too. But whether or
not it’s good business is questionable.

No item can cost so little and cause so

SANGAMO

Manufacturers of Precision Electrical Apparatus for 30 years

ELECTRIC

SPRINGFIELD, ILLINOIS, U. S. A.

much trouble in a recciver as a fixed con-
denser. Why risk reassembly and service
losses that far outweigh any possible sav-
ings that might result from the purchasc of
condensers of uncertain dependability?

Sangamo standards of precision carried
into the manufacture of Fixed Condensers,
have made it possible for manufacturers and
custom set builders to climinate condenser
troubles.

The standard line of Sangamo Fixed Con-
densers leaves the factory tested to maximum
variation of 109. The rcliability of these
ratings is attested to by 2 number of nation-
ally known radio manufacturers. Sangamo
is cqually reliable as a source of supply.

CcO

Side

See Reverse
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Curve of Type “'A”
Sangamo Straight
Awdio Tranynrmer
showing wniformsity
of amplification at

“X”’ Line Transformers

Type AX straight audio amplification
.................... list price $6.00
Type BX Push-pull Input unit

.................... list price $6.50
TI'ype CX-171 Push-pull Output Trans-
‘ormer, for 171 or 250 power output
tubes for cone speaker; list price $6.50

Type DX, same as CX except for 210
and 112 power tubes; list price $6.50

Type HX Push-pull Output for 171
or 250 Power Output tubes to match
the impedance of moving coil of Dy-
namic loud speakers. . list price $6.50

Tyge GX, same as HX except for 210
and 112 power tubes; list price $6.50

Type E output choke to match imped-
ance of the various type power tubes
list price $5.00

PIN THIS TO YOUR LETTERHEAD AND MAII..—-I
SANGAMO ELECTRIC CO.

Springheld, Illinois, U. S. A., Dept. T-9422

0 (For manufacturers) 1 am interested in engineer-

ing data regarding your transformers and con-
densers.

|
|
]
|
|
O (For set builders) Please send circulars describing :
|
|
|
|

your apparatus and latest audio hook-ups. | en.
close 10c to cover cost of mailing.

Sangamo Transformers
“audio end” give your set a
“tone” advantage over
competition

a{l andible frequen-
cses.

in the

“A” Line Transformers

Similar to X Line but with special
core metal to give greater amplifica-
tion at low frequencies.

Type A straight audio amplification
list price §10.00

Type B Push-pull Input Transformer
for all tubes........ list price $12.00

Type C-171 Push-pull Output, for 171
or 250 type power tubes with cone
speaker............ list price $12.00

Type D-210, same as C except for 210
and 112 power tubes; list price $12.00

Type H-171, Push-pull Output for
171 or 250 power tubes for Dynamic
Speaker............ list price $12.00

Type G-210, same as type H except
for 210 and 112tubes;list price $12.00

Type F Plate Impedance for use as a
choke to prevent oscillation and for
impedance coupled amplifiers

list price $5.00

Unusual facilities for furnishing
transformers with or without cases
ready for mounting and quick as-
sembly with the receiver. Prices
on application.

I

The Sangamo
Type ((A”

Condenser

E/ery sound characteristic is af-
fected by the quality of the fixed
condensers in a set. Sangamo
builds accurate mica condens-
ers, molded within an overall
enclosure of genuine bakelite
with only the terminals brought
outside. Moisture, heat, shocks
or jars will not alter their char-
acteristics nor affect operation
after the set leaves the factory.

Sangamo
«Illini”

Condensers

“Illini” Condensers are stand-
ard with those manufacturers
who insist on ratings being ac-
tually what the specifications
call for. Manufactured by ex-
clusively designed equipment,
held to the tolerances your en-
gineering department demands,
Sangamo Condensers will re-
duce to a negligible quantity in-
spection department rejects and
“‘reassembly” losses in profit.

Sangamo
High Voltage
Condensers

Tested at 5000 volts D.C. and
3500 A.C. and built to Sangamo
standards, known throughout
the radio world, amateurs, com-
mercial men and manufacturers
have learned to depend on
Sangamo High Volitage Con-
densers. Accurately rated and
adequately tested—these con-
densers offer the maximum pro-
tection in high voltage, high
frequency circuits.

Prices on request
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TN, e, N i,

IT OVER

< 2 With the - -
KINGSTON ENGINEERS

M\O\%\O\%VNNNNNNNM

KINGSTON QUALITY is more than a guar-
antee of good materials well made. Back of
these products is something more important
even than the resources of the five great plants
of Kingston and its allied industries. Behind every
product is the Kingston Tradition that for twenty-
five vears has successfully combined fine craftsmanship
with mass production of electrical specialties.
Whether you are a large or small manufacturer the Kingston
Industries are at your disposal in the manufacture of power
transformers, filter condensers, filter reactors, etc. Expert
engineers will be glad to help you solve production problems,
Why not “talk it over with Kingston ?”
KINGSTON PRODUCTS CORPORATION
KOKOMO - INDIANA - U. S. A. \

N N S e Nt et e S D o i D e S

TO!

Speciaists In Radio Power quﬁpmeﬁ} L

M\\/A\VNNNNNNNNNNM
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Volume Controls —A la Carte!

There is as much difference between plain, hand-
me-down, stock volume controls and CLAROSTAT
volume controls as there is between a plain table
d’hote dinner and a Ritz Carlton a la carte banquet.
The first may come within a mile of meeting your
tastes, requirements and pocketbook; the second is
absolutely your own selection. And in radio, as
in eating, if you would have your volume controls
a la carte,

Simply Specify

VOLUME CONTROL CLAROSTAT

The new bakelite wire-wound volume control CLAROSTAT is a precision
device—in design, construction and application. But not in price. It is
the cheapest volume control in the long run—low first cost, positive
satisfaction, and no service costs in the future. The unique winding
permits of matching any desired resistance curve. Indeed, we supply
you with graph paper and you draw your resistance ecurve, which we
precisely match by our unique winding method. Winding is on bakelite
strip, and turns cannot slip or short-cirenit. Contact is positive, smooth,
silent and non.wearing. Comparative life tests indicate that this device
will outlast most of the volume controls now on the market, even among
the wire-wound types. Resistanee values up to 50,000 ohms. Dust-proof
and tinker-proof, because of sealed-in construction. Neat. Compact.
Nothing to adjust. Foolproof. Install it—and forget it.

Switch Type And now you can have the VOLUME CONTROL CLAROSTAT in multiple
form—duo and triple types, with each unit arranged for the desired
resistanee curve, increasing or decreasing the resistance as required, and

all controlled in tandem by a single knob. The most elaborate receiving and amplifying systems can be arranged
for single volume control by means of these multiple VOLUME CONTROL CLAROSTATS.

The power switch can be included in the single or multiple VOLUME CONTROL CLAROSTAT assembly, so as to be
turned on or off by turning the single knob.

REMEMBER—There’s a VOLUME CONTROL CLAROSTAT for every radio purpose—strictly a la carte. Order what

you like—we shall fill your order.

W RITE for engineering data regarding the VOLUME CONTROL CLAROSTAT,
as well as the LINE BALLAST CLAROSTAT and other resistors fitted
to your needs. Samples cheerfully supplied to designing and production engineers.

Clarostat Manufacturing Company, Inc.
W Specialists in Variable, Fixed and Automatic Resistors
282 North Sixth Street 58 i A Brooklyn, N. Y.

fimmis CLAROSTAT S5

www americanradiohistorv. com
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Dry and Impregnate Coils and Condensers
- 1n 25% Less Time With STOKES
new Apparatus

B

Radio Engineering, April, 1930
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Installation of STOKES Another installation of
New Combination — STOKES Dryer-Impreg-
Vacuum Dryer-Impreg- { - nators in radio plant.
nators in plant of large - ) e ¢ ]
radio manufactures. I # LE . ~f ] . t_
" "
d e T = "3 ;)
, - . g ﬂﬁ‘t
. ’
~
.H.iF

Three complete units of STOKES Dryer-Impregnators ready for shipment to leading radio factory.

By doing the c¢ntire job of drying and
impregnating in ome picce of apparatus
and with one handling the new STOKES
Dryer-Impregnators — as installed in
leading radio plants — save at least 25%
in time.

And thev do a better job! The material

RIS

5972 Tabor Road

Write for detailed information ro fit your production requirements

RISToKES MACHINE COMPANY :

PROCESS MACHINERY SINCE 1895
Olney P. O.

comes in direct contact with the heating
surfaces in a vacuum within one milli-
meter of the barometer, thus climinating
all moisture and securing 100% penetra-
tion of the impregnating compound.

Absolute insurance against coils and con-
densers breaking down!

Philadelphia

www americanradiohistorv com
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40 Parts—
Die Cast by

Allied-reduced
Costs 60%

Because the A. Kimball Co., manufacturers of the
pin ticket machine illustrated, is one of the most
progressive leaders in their industry — and because
they are constantly on the alert to give their cus-
tomers better quality at lower cost, they turned
to the Allied Die Casting Process for the
production of 40 parts used in their
machine.

In discarding the usual g ‘ﬁ ..

costly methods and / P 4 . : -
o -—1,
: -._‘ L Costs on the entire ma-

in turning to the
chine were reduced 60%,.

Allied Process,
they found

that:— .
Parts are now standardized and of con-

sistent uniformity on all specifications.

The fine smooth surfaces obtained by the Allied
Process are easier to finish, presenting a finer appear-
ance and adding substantially to the salability of the machine.

Unusual strength and exceptionally light weight are properties
contributed by the Allied Process. These are important factors
when viewed from a handling and shipping angle.
Due to the extreme precision and light weight obtained, the energy
required for operation was reduced to such an extent as to effect
major economies in the electrical current consumed.
Allied Die Castings offer manufacturers the means of making a
better product at a lower cost. This very often opens up
new fields, making considerably increased production
possible.
Our engineering staff will be glad to consult
with you regarding your production prob-
& lems at any time.

.

ALLIED DIE CASTING CORP.

LONG ISLAND CITY, N.Y.

www.americanradiohistorv com
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Crosley Radio
and

Micarta Insulation

L ]
-
a
L ]
L ]

both products of pioneers

CROSLEY radios have deservedly earned the con-
fidence of the radio buying public. Such wide-
spread popularity is only achieved through excellency of
performance. Electrical insulation plays a major part in
the performance of radio sets and this quality is most
successfully obtained by the use of Micarta insulation.

Micarta, as well as Crosley radio sets, is the product of
pioneers and was perfected to give the infant radio in-
dustry an insulating material of the highest dielectric
strength.

b. §°

The Unitrad, the
Monotrad and
the Dynacoil—
Micarta has both dielectric and mechanical strength. It

will not warp, buckle or splinter, being unaffected by
moisture or changes in temperature.

The facilities of the Micarta Fabricators Inc. are avail-
able for the fabrication of Micarta to meet your blue-print

specifications.
—the name

Crosley, ";“*‘_" Specialists who are trained in punching, threading and
antees their N . . >
excellence. engraving this material may be consulted, and will be

pleased to submit samples and prices on request.

Write to—
MICARTA FABRICATORS INC.

500 South Peoria St. 233 Spring St.
Chicago, I11. New York, N. Y.

WEStinghouse

1045
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Lf the product is new, and you want to establish it

.. make 1t Wlth DUREZ’

ANY way you look at it, the radio indus-
try is highly competitive. You know that.
Refinements, improvements, radical
changes—continually! For anything
ncw and better, instantly comes into
public favor ... which is one good
rcason why many radio manufacturers
arc switching from wood, porcelain,
metal, hard rubber and other materials
in favor of Durez!

The Northern Industrial Chemical
Company is a case in point. They make
new tube sockets — in large quantities.
And they make them with Durez! Durez
is strong, yet light. Durez is tough, non-
brittle. Resists heat. Resists acids, mois-
ture, gascs, alkalines. And the manufac-
ture of a Durez part is simplicity itself!

For that part is molded in just one
operation. It comes from the mold fin-
ished'! Studs imbedded, holes and threads
made, the surface lustrous and smooth.
No polishing, finishing or burnishing
necessary . . . Durez increases salability
as surely as it quickens production. In
any practical color, this perfect molding
compound modernizes whatever you
make—freshens it, brightens it up. And
that attractive part will be uniform,
whether you turn out one, a hundred,
or a million!

Perhaps you're working on a new prod-
uct now — or an improvement of some
product! Investigate Durez! We know
it can make a durable, efficient, beautiful
part—economically—and we'd welcome
the opporrunity to prove it. Write today.
General Plastics,
Inc., 45 E. Walck
Road, N. Tona-
wanda, N. Y. Also
New York, Chi-
cago, San Fran-
cisco, Los Angeles.

Write for this free booklet—
“Do It With Durez.” Contains
complete information about
Durez—physical and dielectric
properties, color ranges, and
scores of possible applications.
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Mr. Executive:

Compare the Sprague Electrolytic with any other condenser.
Use it—test it

and judge for yourself its amazing perform-
ance. And here are just a few of the reasons why Sprague

Electrolytic Condensers can give you better service.

C A One picee anode made entirely of pure alumi-
num; no welded or riveted joints either above
o o)
o V3 m—— 5 or below the eleetrolyte.

B Screw type socket mounting making for
maximum flexibility in receiver design.

C Proteeted vent, vulcanized in hard rubber top,
forming one piece unit.

D Pressure seal, with no possibility of cutting
gaskel.

E Locking lugs in socket to prevent condenser
shaking loose during shipment.

F Shield, precluding possibility of internal short
circuit.

G Individual container allowing space to be
utilized with maximum flexibility.

Individual cathodes eliminate all leakage
between anodes and allow maximum flexibility
in circuit design. Increased life, less leakage
and much better shelf characteristics due to
anode with edge effect of less than 109, of
spiral type. Leakage current guaranteed not
to exceed .2 milliamperes per MFD at 400 volts
after 5 minutes or .065 milliamperes per MFD
at 350 volts after 5 minutes.

And there are the well known paper con-
densers made by Sprague—made with the
same precise skill as the Sprague electrolytic.
Tvpes and sizes to fit your every condenser
need.

SPRAGUE SPECIALTIES COMPANY

QUINCY, MASSACHUSETTS

SPRAGUE ELECTROLYTIC AND PAPER CONDENSERS
WILL SOLVE YOUR CONDENSER PROBLEMS

www americanradiohistorv com


www.americanradiohistory.com

Page 26

Radio Engineering, April, 1930

=

.

IMPRESSIONS ..« EXPRESSIONS

‘—~ By —
AUSTIN C. LESCARBOURA

,

Fool
Speczﬁcatzona ANAGEMENT  will never
know the mischief caused by the splitting of hairs indulged
in by certain engineering staffs. It seems to be a favorite
indoor sport rhese days for young engineers fresh out of
college, probably holding down their tirst joh. to draw up
specitications calling for parts miude to so many rhousandths
plus or minus. Frequently, such extreme uaccuracy is
entirely unnecessary. Meanwhile, the purveyors of materinls
and parts. faced with such rigid specitications, arve foreced
to jack up prices in order to allow for the considerahle
shrinkage that is quite unavoidable in meeting such
tolerances.

To the young engineer: we know you can talk in terms
of extreme accuracy. We know that yon have mastered the
use of the mierometer caliper. We know that you have a
highly precize mind. But for goodness sake don't talk in
terms of thousandths of an ineh when it is quite unueces-
sary. Remember, the making of watches is more expensive
than rthe making of radio sers.

To the management : look into rhe specitications of your
engineer=. Remember, they are eutitled to rheir opinions,
in so far ax rhey affect the goodness of the set. Iiut don't

stand for foolish speeitications which meanr unnecessary
CO=ls.

To the purchasing agent: pay close atteuntion to specifi-
cations.  Don't substitute. Don’t let price dominate
all  decigions. But nevertheless, watch out for fool

specifientions.
A

New Life for
The Portable Set
S 1IAT happened to the port-

able radio idea? Several years ago, there were many port-
able radio sets on the market, some enjoying real popularity,
for a time at least. And then, quite unexpectedly so far as
the public was concerned, a modern version of the Boston
Tea Party ended the career of the portable radio set, so far
as leading radio manufacturers were concerned.

The eause is simply explained. The -99 type radio tube,
on which most of the porrable sets were hased. proved uu-
satisfaetory.  With a weak tilament, clectrically and me-
chanieally speaking, the -99 never was a satisfactory tube.
Not only did it have a very short life at best. but at worst
it was a tube whielh often failed to provide results from
the very bheginning. There are hundreds of thousands of
portable and so-called farmer's radio sets. utilizing the -99
type tube, on rhe bargain counters of the radio trade, as n
monument ro rhe failure of that tube to deliver satistactory
service.

jut during the past monrh, an improved form of -99 type
tube has appeired. Vacuum tube engineers have sought a
come-back. A new -99 rube has been developed, utilizing
a special form of oxide-coated filament with three times the
emission of the old -99 type. Microphonic troubles have
heen eliminated by a filament about three times the usual
cross-sectional area. Life tests so far indicate a positive
emission and satisfactory life of several thousand hours.
Sunch a rube. together with a pentode which is bound to tol-
low, will doubtless pave the way for a satisfactory portable
ridio set.

There is a market for portable radio. But the publie,
having learned the joys of modern radio perfection through
the all-electric home set, is in no mood te buy an experiment,

Perhaps we are on the eve of giving the public a real port-
able radio set, at last,

A
Untuned Radio
Frequency
q ) ECENT engineering develop-
ments on fixed radio-freguency transformers. especially

designed for use witll the screen-grid tube, may vet bring
about a change in present-day hroadeast reception practice.
Untuned radio-frequency amplitication makes for a com-
paratively simple and inexpensive set of extreme compict-
ness. ‘The only tuning member required is a single variable
condenser wirh fixed induetance for the input cireuit, with
perhaps a hand-pass fiiter to sharpen the tuning. In the
case of a loop antenna, ounly a tuning conden<er is
required.

It is elaimed for these new radio-frequency rransformers
that rhey have a gain of about ten, as contrasted with
twenty for the best tuned radio-frequency stages with
sereen-grid tubes.  Obviouslty. it may require more tubes to
cqual the gain with tuned radio-frequency stages. But on
the other hand, the equipment is so mueh more simple, s0
compact. awd so mueh lower in cos(, that the lowered gain
is more than made up. In rhe porrable set particularly, the
untuned radio-frequency amplifier may have decided ad-
vantazes because of compactness and licht weighr,

With regard to the patent situation. it is well to note that
the untuned radio-frequency amplitier derours avound most
of the rronblesome receiver patenis now in forec. This may
or miy not be an attraction, according to the point of view.

At any rate, a very old idea is now u very new idea.
ITistory repeats itself, but always with a detinite gain, of
course,

A

Radio Tube
éc ””

Seconds UCHI of the so-called over-
production of the radio tube industry is not actually over-
production. Critically examined, it proves to be nothing
more than the dumping of veritable garbage on the market,
in the guise of non-standard brawuls of tubes. These hrands
are actually eamoutlaged “secounds” and “‘thirds” of well-
known brands, which should be serapped in rhe first place.
Good tube manufacturers market only one kind of tube—
the best they know how to make.

It ix with considerable misgiviugs that we note the grow-
ing tendency on the part of radio tube manufacturers to
market every tube they produce. Fewer are scrapping the
tubes that fail to pass the usual standard tests. To make
mitters worse, there are merchandising organizations now
at work, asking tube manufacturers to sell them the
“seconds” and ‘“thirds,” unbranded, so as to supply that
portion of the radio publie that buys “at a price.” Unfor-
tunarely, too, the rejected tubes are dressed up with high-
sounding names. tlamboyant cartons, and lavish claims, so
that rhe public is deceived into buying them st o bargain
price in the firm convicrion that standard brands must be
sold at high prices in order to defray the “high cost of
advertising.”

The selling of ‘‘seconds” is, frankly. unethical practice., It
is a short-sighted policy. It takes away from the sale
of zood produets. Everyone is bound to suffer from the
evils of this growing practice.
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The latest achievement of the De Forest Laboratories

oo -

Type CS5

P
' ’\w\,q\x\
-

\_:

The New

DE

FORESNT

TRANSMITTING
AUDIONS

510 —15 Watt Oscillator % 9.00

503A —50 Watt Oscillator
and R. F, Power
Amplifier.

511 —30 Watt Oscillator,
R. 1. Amplitier,
Modnlator or R, F.
Power \mplifier. .. 40.00

545 —50 Watl A.F. Ampli-
fier and Modnlator.

552 —75 Watt Oscillator
and R. F. Aplifier

504 —250 Watt Oseillator,
Modulator or R, IV,
Power Amplifier. . . 140.00

500 —300 Watt, Special
Oscillator . .

5208—5000\Watt Oscillator
and R, I, Power
Amplifier—water
cooled. ... ...

40.00

45.00

32.50

130.00

250,00

565 ~—T7'2Watl SereenGrid

R. FoAmplitier.. . 22.00
560 ~—75 Walt Sereen Grid

R. F. Amplifier.. .. 50.00

561 —500 Watt Screen
Grid R.F. Amplitier.390.00
—A\ half-wave hot
cathode, mereury
vapor rectifier
Medinm Current .,
572 — A half-wavevathode,
mereury vapor recti-
fier, Heavy Current 30.00

5G6

12.50

SHORT

The new De Forest Radiophone Receiver,
Type €85 illustrated above, is designed
to receive both telephone and telegraph
signals on all frequencies between 1,500
and 15.000 kilocveles (20 to 200 melers).

Being simall and light it is excellent for
portable work. Iis enormous amplitica-
tion giving loud speaker signals on a 10 ft.
antenna,

The special ¢ircuit uses four Aundions:
two HSereen Grid Audions as radio fre-
quency amplifier and space-charge-grid
detector (power detector) and two Audions
i a transformer-coupled audio anmmplifier.
Housed inan aluninum case, 5 x 6 x 977,
this receiver, although full-grown in
strength and performance, makes an ideal
short wave receiver for aireraft reception
where light weight is a necessity. It isalso
adapted for general amateur nse, small
vachts, police cars and alomobiles.

DI FOREST RADIO CO.,, PASSAIC, N J.
Branch Offices Located in

Bogtan.  New York, Philadelpbia, Atlanta.  Titghargh,
Chicagzo, Minncupolis, St Baviae Koness City, Denver,
Los Anpgetes, Secattle, Detroit. Dullus, Cleveland

de Foreat

AUDIONS

WAVE

RECEIVER

Specifications for
De Forest
Radiophone

Receiver Type CS5

Battery Requirements
Operates either from dry
cells using Aundions 122\
and 199 or from 6 volt stor-
age battery uvsing Audions
122 and 401\, For loud
speaker operation either
Audions 120, 412\ or 4718
may he nserted in the last
audio stage. Two 45 voll
“B7 batteries furnish the
plate power.

Features
Lxtremely compact and
light in weight.
Scereen grid RO T Amplifier.
Space-charge-grid power de-
tector,
Two stages of audio amplifi-
cation.
Zero hody eapacity.
Frequeney ealibration inde-
pendent of antenna used.
Moisturre and chimate proof.
Negligible microphonies.

e e o o o o e o o o WSE THIS COUPON « « o o o o o o o =
S. W. Receiver type €S5 (less tubes) .. .. .. %75.00 DE FOREST RADIO COMPANY, =
510 ... .. %8900 [] 552 o 32.50 PASSAIC, NEW JERSEY
‘E(l):I;A ----- 41'0-0“ % f‘”’-'\ ----- - : ‘;”4““ Enclosed please find $........ .. for which send me
173 1 40,00 H00 - 30.00 . .
= ’ i t : 3 >,

545 ... 45.00 [ 3208, . 250.00 he items checked opposite
S0 & wpimee 50.00 [ ] 566 12.50 Name. ... ... .. .
5010 A aliil g s 300.00 [] G an 30.00

5655 Bl buti s e $22.00 [] ddress. ..
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EE aNW AT . AR D o TR

WHAT DO YOU DEMAND IN LAMINATED PRODUCTS?

Do you demand High
Dielectric Strength?

Textolite laminated comes to the trade
time-tried in seven vears of service. Mil-
lions of pounds have been used to insulate
General Electric apparatus of every type
and description.

An outstanding application, calling for
high dielectric strength, is pictured above.
Here is a large variometer for high-power
radio transmission, which is fabricated
entirely of Textolite materials.

It was a job that “couldn’t be done.” That
it was done—and successfully—is a trib-
ute to the remarkable insulating and
mechanical qualities of Textolite lami-
nated and to the ingenuity of General
Electric technicians.

Like all Textolite laminated products, it
is tough, strong, resilient, resistant to heat,
cold, acids, and fumes. And it provides

msulatlon which will not deteriorate
308 W. Washingion St.,

o \through age, exposure; or use: /
‘ exto ite [a%nated

Eastern Distributor
General Fabricating Co.,
] 165 Greenwich St.,
New York City, N. Y.

Central Distributor
Electrical InsulationCorp.,

JOIN US IN THE GE} ELECTRIC HOUR, BROADCA§T EVERY SATURDAY EVENING ON A NATION-WIDE N.B.
GENERAL ELECTRIC COMPANY, SCHENECTADY N. .. SALES OFFICES IN PRINCIPAL ClTlES
| = . : 4’
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Counting the Heart Beat of Radio

A Survey of the Vacuum Tube Situation and Expectations for
1930 Production

HE heart  of  radio  is  the
viaemun tube. By a determin-
ation of tremds and prodnetion
plans  of the tube manufac-
farers, we may arrive at a fairly ac-
curate  indication of the prospects
of radio as a whole during the present

vear. The =c¢t  manutacturers, of
course, have sommething to say on
the matter. But we are taking for

granted thuat the tube and set manu-

facturers have arrived at an agree-
ment  whereby the former will pro-
duce the types of tubes necessary

for the sets, and the latter will pro-
duce setx with at sufficient number of
tubes to satisfy the tube mannfactur-
ers. The broadeasters are another con-
sideration,  The quality of their pro-
grams must influenee the purchase and
per-hour-a-day use of radio receivers.
The broadeasters may be called the
lungs of radio, breathing fresh air and
the sustaining ozone into the red cor-
puscles of the receivers, whose blood is
circulated by the heart in the form of
vacuum tubes, With this physiological
explanation of radio let us examine
the heart of the patient, which, we
are happy to say. having passed the
crisis of < present ailment in De-
cember, is on the road to  rapid
recovery,

A group of leading heart specialists,
or tube manuficturers to be precise,
wiax called in for consultation, Like
most medicos and mannfactitrers, they
were, for the most par:. general in
their terms, vagne in their replies, and
optimistic in their attitudes.  They
saw ouly a gotden ray of sunshine in
the tube =ituation for the current year,
True, many of them still have enlarge-
ment of the heart, or, in layman’s
terms, bloated inventories, which must,
like the vicious boils that they cause
on the neck of the industry, be re-
duced, either by the assimilation of
the inventory in the general flow of
tubes fo the market, or by a surgical
operition, which, while cutting out the
inventoriex at one fell swoop, would be
much mere painful, wasteful of tnbes,
and expensive,

Stocks Being 4bsorbed

In all probability, the inventories
will be absorbed in the general market-

By Austin C. Lescarboura
Mem, LRE. Mem. A.LE.E,

‘That the market will be
re of all the tubes manu-
factured scems apparent from  the
views of the several manufacturers
who voiced opiniens on the matter.
Mo=t of them expect a rise of tube
sales for 1930 to the extent of from
10 to 235 per cent. over list year's sales,
with the opinion averaging about 135
per cent. increase.

On whit these optimistic estimates
are hased is uncertain, tartly, per-
haps, on the fitet that more and better
and quicker automatic production wma-
chinery will temd to a lowering of price
and a eonsequent larger replacement
of old tubes., Alko. to the fact that
most tube manufacturers are agreed
that the average set manulactured dur-
ing the year will require a total of
seven or eight tubes, One pessimistie
concern looks for only x=ix sockets in
each set, a few as many as nine, and
one manfacturer. mistaking the ques-
tion to mean bow many tubes will be
used in  riddio sets  throughont the
country for the year, answered 38 to 43
million! Castles in the tube manufac-
furer's vaeuum. we citll it

ing of tubes
ithle to take

The seven-tube set will probably
make use of one -27, three -24. two
43 and one -80. The types used in the
eight-tube set will be the same with
an additional -24.

Another factor that may justify the
outlook for a M r and better year
for the tube manufacturers is the de-
velopment of industrinl or extra-radio
applications of the vacumn tube, Most
of the mamufacturers are agreed that
this field is most fertile. But it needs
plowing, sowing and most careful cul-
tivation before the rich harvest of
vacunm tubes may be taken to market
and sold.

Most manufacturers see in this ure
of the vacuum tube, not an immedi-
ate market. but the possibilities of
huge =ales in from oune to tfive years
from now. They are conducting re-
search as to the commercial uses to
which the tube may be put, some of
them in close cooperation with indus-
tries that may find the vacuum tnbe
valuable,  Already counting, sorting,
controlling furnaces, measuring and
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weighing may be facilitated by the use
of the vacumm t(ube.  The cooperation
of the tube manufacturers with the in-
dustrial  concerns  in developing not
onty tubes but the use of those tubes
ad  photeelectric cells, shows an in-
terest  wider than that of erely
manufacturing and getting rid of tubes,
It ix to he commended.

How Many Tubes in 19307

Still on the subjeet of how many
tubes will he placed on the market
during 1930, and sold, one factor may,
at first glance, tend to the opinion that
sates will not be ax great as in former
vears, That concerns the average life
of the tube, According to prevalent
opinion, tubes should last about 1000
hours, Most manufacturers are agreed
on that. One places the probable life
as low as 800 hours, another as high
as 1500, But 1000 secms to be the con-
census of opinion.  Nome figure has
also been obtained as to the average
daily use of each radio receiver. This
varies considerably. Some ridio stores,
attraeting people to its doors by music
issiing throngh loudspeakers into the
street, may use sets as nmteh as tifteen
hours a day. Other sets are used only
one or two hours. Manufacturers' esti-
mates  vary from three to twelve
hours, the average being abont five,

Viewing the situation as a whole,
however, we are inclined to helieve
that the greater expectancy of life in
the 1930 tube will canse 1 more wide-
spread use of tubes. Due to the high
cost of tubes in the past, most set
owners have been loath to change
until absolutely necessary. The point
of necessity was when musie, or let us
sy, sound, no longer issued from the
receiver,  Anything better than noth-
‘The lowered price
of tubes today. due in part to improved
production methods and machinery, has
made the public more willing o change
tnhes. And an edueational cinpaign,
earried on by some tube manufacturers,
ix showing people that a tube that
lights does not necessarily mean a tube
that gives good resnlts, The increased
quality of reproduction in new sets I8
making the public dissatistied with
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anything but the hest. If, after a
year, the receiver does not sound as
good ax when it was new, the trend is
not toward buying a new set, but
rather replacing the tubes, an obviously
less expensive process than it has heen
in rhe past. The public ix being taught
the inefliciency of having any but the
best tubes in a fine set. The bheauty
of our radio programs demuands the
continuous employment of gond tubes
for reception on a par with the broad-
cast performances.

Quality Reception Requires Good
Tubes

The realization of these facts is mak-
ing for more tube consumption. No
longer are tubes used until they no
longer light. The demand for quality

reception, quality sets and quality
programs means that tubes must be

changed after =ay 1000 hours of use.
The longer life of present tubes is mak-
ing for berter reception, not less sales.

All in all. it is estimated that be-
tween 75.000,000 and 125,000,000 tubes
will he used throughout the conntry in
1930. The wide divergence of opinions
on this matter is due to the fact that
those manufacturers who believe the
average set will have only six tubes
and rhe lives of rhose tubes will he
about 1200} hours, natuirally figure low,
while those who look for more eight
and nine tule sers. and tubes of 800 to
1000 hours life, see the volume of
tubes in terms of the larger tigure, Of
course, due to the inventories already
on hand, the number of tubes to be
used does not correspond to those
whieh will be produced, since last
Fall's erash ot the tube market will
caution manufacturers against over-
production rhis season.

The radio industry must progress in
the future as it has in the past. At
present the types of tubes on rhe mar-
ket are greater than ever hefore. Still,
the question arises, are new tubes con-
templated? IFor rhe most part. the
manufacturers look toward a stand-
ardization of tube types. with no new
models being added at present or in the
near future. There is, however, a
hearty disagreement as to the effect a
new type might have on the industry.
Some believe tlhuit the desired stabiliza-
tion of the tube industry ean be at-
tained ouly by perfecting the present
types without disturbing the market
with new devices. Others believe that
new life can he pumped into the tube
indusiry only by innovations. The ma-
joriry opinion fuvors no new types this
year.

The Pentode Tube

Several concerns are investigating
the chances of pushing the pentode,
whieh has recently disturbed the se-
renity of the tube atmeosphere. One
company in particular is backing this
type to the limit, evidently on the as-
sumption that set manufacturers, to
create a demand, will design circuits
for this tube. Such a move, however,
appears from present iudications to be

pretty wmuch of a gamble, in view of
the recent statement of the Radio
Manutacturers’ Association to the
effeet that they do not expect to in-
corporiate the pentode in their 1930

sets. Of the set manufacturers who
have investigated the possibilities of

employing the pentode, none, accord-
ing to the meeting of the RMA, will
use the tube. And still, the seclling
point is umndoubtedly great. in spite
of the avowed determination of wset
makers not to push a new item merely
because it is new. In line with this
view, the tube manufacturers do not
look for any change in radio circuits
which would radieilly influence tube
design or production. Of course, such
concerns s are going into or hope to
zo into pentode producrion point to a
change of circuit design whieh will
permit the use of this tube. Others bhe-
lieve such i1 cirenit may be perfected
during the year, for production in 1931,
But evidently, *‘all's quiet on the cir-
cuit front.”

MODULATION FLASH!

Ivery broadcast station en-
gineer and every radio receiver
engineer who reads the story in
the May issue of Ranto ENGI-
NEERING on the subjeet of Modu-
larion, will have a complete and
understandable knowledge of this
important subject.

The article was prepared by
Ralph I’. Glover, radio research
engineer.

Manufacturing Betterments

We have mentioned improved pro-
duction facilities. Most tube companies
are trying to cut costs of production,
speed up the manufacture, and cut
down on rejects. Some independents
are installing equipment heretofore
not used by them. One firm has just
provided itself with muachinery that
will speed produetion more than 100
per cent. Another has installed new
R.C.A. apparatus. For the most part,
muanntacrurers are trying to make more
eflicient use of present equipment,
cutting down the handling, and in
other ways improving production
methods. At least one concern is work-
ing in elose cooperation with purvey-
ors of tube manufacturlng machinery.
The DeForest Radio Company has just
announced the results of months of in-
tensive study of the sitnation. They
are installing new machinery by which
they can produce tubes at the rate of
2000 an hour. On the basis of the sav-
ings which these facilities will effect,
this company has recently cut its tube
prices from 20 to 35 per cent. Un-
doubtedly, other concerns will follow
suit in short order, both as to price
and the designing of better equipment.
The race of economical and speedy pro-
duction is on.

The optimism of the tube companies
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is perhaps best shown in their state-
ments as to the number of tubes they
expect to make this year. One firm
hopes to make 75,000 per day. Another
expects to produce between 2,500.000
and 3.000,000 for the year. A third,
whose 1929 production was only 300,-
000 hopes to more than triple that
this year, Still another tirm looks
forward to hitting the 6,000,000 mark.
One well-known company estimates be-
tween 4.000,000 and 35.000,000. Let us
figure it out. These five tuhe manu-
facturers plan to produce a total of
16,000,000 tubes for the year, o1 an
estimated total, produced by all the
compuinies in the country. of about
100.000.000. There are in the country
more than 80 tube manufacturers. And
the single largest tube maker is not
among the five listed, The five con-
cerns whose estimates are given equal
6.2 per cent. of the total. They plan
to make 16 per cent. of all the tubes
produced.

Although these estimates wilt prob-
ably remain just estimates, the fact
remains thit tube production is tend-
ing towards the selection of a few
tirms, who will make almost all the
tubes. Of the eighty, the next few
years will probably see about a dozen
remaining. The others will have
dropped by the wayside, or have de-
veloped some other profit-making
product.

As we glance over the situation it
is apparent (hat the quality of tules
is improving steadily. Quick heating
seems not to be the factor that a few
manufacturers tried to make it. The
publie has become accustomed to walt-
ing 15 or 20 seconds. 1t does not much
mind the delay. The life of tubes has
been materially improved. The public
is learning to discard tubes when they
lose their effectiveness, not when they
no longer light. This education and
diserimination on the part of the pub-
lic is tending to the use of more tubes
in spite of their longevity of life. Pro-
duetion equipment will speed up pro-
duetion and cut costs, aiding the fre-
quent replacement of tubes. This
trend will make the tube manufaetur-
ers mmore independent of the set manu-
facturers, since replacements will play
an incereasingly important part as com-
pared to initial equipment. The sales
policies of tube manufaeturers will be
adapred to meet this situation, cater-
ing to the dealers and public as well
as to the manufaeturers.

All these trends and situnations are
for the good of the radio industry as
a whole and the tube industry in par-
ticular. Nineteen hundred and thirty
will prove to bhe a banner year in
tubes. if—we knew there would be
an “‘if” in this article, even though
we kept it out until the last sen-
tence — the manufacturers keep pro-
duction under control, their tubes in
line with set design, and their prices
right.

That shoukl not be so difficult.
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High-Speed Automatic Tube Manufacture

Tubes Now “Pulled” from Atmospheric Pressure to the Required
High-Vacuum State in 20 Seconds

HEN broadeasting first made
its bow to a startled publie,
the demand for radio

By Raymond M. Zimber and Allen B. DuMont*
necessary equipment for greater pro-
- The authors of thiz article duetion and lower costs.
tubes : -
TR Lhave long been identitied with B o
receivers Gidiol fibe prpgress. (ALGL. D, Modern Manufacturing Machinery

to be employved in
and transmitters was relatively small,
Only a few types were manufactured.
The existing practice was to muake one
type serve severial purposes, even il
inetlicient in many of irs roles. Tubex
were manutactured more or less on a
piecemenl baxis,  Parts were formed
by operators with hand jigs. Iland
pumping positions were employed. The

final producr was fuar from uniform.
quite weak mechanieally, aund pos-
xessed an erratic life.  Furthermore.

there was no satisfactory means for
derermining. at the faetory, the life
and performance of the tubes, although
tubes were inspected hefore shipment
for a few supposedly essential charac-
teristies. However, as the demnand for
tubes of all rypes increased, it hecame
more il more evident that the old
methods must be supplanted by new
ones, devised for muking hetter tubes.
Also, ax the broadeanst receprion art
developed. the number of tubes per
ser inereased several fold. ealling for
i marked reduction in the price of
tubes so s to mecr rhe limitarions of
the average family’s poeketbook.
The growing demand for radio tubes
brought several manufacturing organi-
zations into the field by vivtue of
license arrangement wirh rhe deForest
Radio Company, which organizations
had previously heen engaged in the
manufaeture of ineandescent lamps.
These conecerns had eonsiderable ex-
perience in the handling of lamps in
quantity, and had perfeeted eertain
michines for rhe production of inean-
descent lamps, Sueh miechines were
decided advance over the purely hand
methods previously employed in the
fabrication of radio tubes, and soon
brought about a producrion rate of
250 ro 300 tubes per hour from eiach
production unit. Also, more uniform
tubes were produced. Such moditied
Llamp-making machinery has remained
in use from that time until the present,
serving the radio tuhe industry at
Inrge. In fact. given the sinme stand-
ardized equipment produced hy sever:il
machinery companies, together with
more or less stundardized production
methods and the same purveyors of
paris and raw materials, the radio
tube industry has necessarily operated
on the basis of praetically standard-
ized production costs, resulting 1n a
uniformity in list prices for given
grades of tubes. When one ecompany
has dropped list prices. others have

*Enginecering Department, DeForest Radio
Company

DuMont is now chief engineer of
the deForest Radio Company.
He was formerly o member of
the engineering staft of the \West-
inchouse Lamp Company, as-
signed to the Radiotron division,
ITe designed the tirst automatie
radiotron aging and resting ma
chine. now in use aud already
described in  these columns.
Raymond M. Zimber hus charge

of machine development work
for the del'orest Radio Com-
pany. He was formerly in

charge of vaeunm tube machine
development for the Bdison lamp
divixion of the General Elecrrie
Company.—Editor,

immediately followed suir, in the past,
becanse it one eould do so, all could
do so. Ilowever, thix standavdization
may cease. At least one organization
has seen tit to design and produee its
own radio tube equipment. The de-
mand for lowered list prices now

brings nbout keener competition among
tube manutacturers, and ean hest he
designing of the

met by individual

High speed
automatic seal-
ing machine,
operating at the
rate o 2000
tubes per hour.

Hlli

www americanradiohistorv com

About fiftecn mwonths ago, the de-
I'orest organization decided thar the
radio tube induxtry had attained suelh
propoveions that it mizht be well to
think in terms ot high-speed :auto-
nitie equipment entirely distiner from
electric lamp pructice. Instend of
utilizing lamp machinery techuique as
the basix. this organization decided to
design unijue equipment from the
eronnd up. based on radio tube re-
quirements exclusively.

In designing sneli equipmenr. many
actors had to he counsidered. The
general layout of the factory in which
the equipment is to be employed, is
perhaps the mosi. important one. In

this connection it may be noted that
there are two general production
schemes, namely. the departmental

system and the unit system

In rhe departimental =ystem. each
department handles a separate operia-
tion amd passes the results on to the
next department. This system has,
on its face, some rarher decided ad-
vantages, bat in practice these ad-
vaurages usually fail to materinlize.
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To be more specitic, a typieal depari-
mentral system for the jroduetion of
receiving tubes, sneh as the —27 type

for instance, would comprise a parts
department. for  producing  welds,
grids, plales. getler eaps, ele.; a de-
partment for assembling the welds
aud glass  into  stems; o depart-
ment for taking the stems and
assembling  thereon the nctal  parts
sueh asg filament or hearer, d and
pate: o department for taking the
monnts and  sealing the gl hnlh

thereto : o department for handling rhe
sedled-in monnrs and exhausting them:
o departiment for basing, or applying
the base to rhe sealed-in and exhianszred
bulbs: and tinally, a resting depart
ment to haudle the completed tnbes,
aging them for a period of rime to
stabilize the operation, and then rest
ing and packing the perfect tubes.
The departmental systent, which has
been in weneral nse, has rhe one big
driawbaek rhat it there are any errors
in carrving out the specifications, it
may require several diays before a
mistake in the mounting department
is discovered hy rthe testing depart-
weni. In the meantime, many thou-
samds of tubes are in process of manu
tacture. amd may have to be scrapped
because rhey fail o pass the tes!
specifieations. .\ further disadvantage
of this sysrem is that all meral parts
for a vacunin tube must be thoroushly
cleaned and decassitied. 1t is highly
imporrant that alter rhis process the
wmetal parts Le immediately sealed-in

and exhausted, so thal they will not
pick up  dust and motsture  which
would seriously atfect the operating
charaeterisries and lite of the rube.

With the departmental system. it is al-
most impossible to accomplish  rhe
prompt sealing-in and exhausting ol
cleaned and degassitied paris. Oue of
the most serions factors affeeting ltube
production is water vapor. With the
departmeutal system, good results may
he obtained during winter mourhs and
dry periods: but during rhe sumwer,
when high humidiry ix eommonplace,
very high shrinkage obtains, due to
rhe amonnt of warer vapor picked up
by bulhs aud metal part=. In this con-
nection the delorest organization is
fortunate in having a huge air-con-
ditioning svstem available in its Pas-
saie. N. J.. plant, quite aside from the
prompt handling of parts as described
fnrther on.

The big advantage in favor of the
departmental system of tube produc-
tion is that individnal machines may
be operated at practieally maximum en-
pacity, becanse there is it stock of work
coustantly kept hetween each depart-
ment. upon whieh the machines work,

The other system of radio tube pro-
dnetion in geuneral use is the so-called
unit system. in which the parts, as in
the depirrmentil system, consisting of
welds. grids. plates, getter eaps and
so on, are made in a separate depart-
ment. However. instead of having all
subsequent operations arranged in dif-
ferent nuijor deparrments. such as a
stem-making  department, a stem-

High-speed automatic basing machine, with 90 heads.
tubes per hour. i

mounnting departinent. o sealing depart
ment. an exhanst deparrment, a basing
department. aul an aging and resting
deparuent, the plant is arranged in
the form of eonmiplete units for produc-
ing complete tubes of different types.
Eaell nnit eonsists of 1 mounting sec-
tion, sealing unit. exhaust unit, basing
unit, aging unit and testing nnit. Iaid
out in a line and practically conneected
rogether for the ready haudling of ma-
terinls and progressive assemblies. In
this system the parts are brought rto
the mounting unit, mounted up immedi-
ately, passedd on ro the sealing machine,
from this machine into the exhiaust ma-
echine. and so on through the prodie-
tion unit, so rhat it is possible to rake
rhe parts which have heen cleaned and
decassitied, and have rhem =xealed-in
and exhausted within a half hour from
the time they are cleaned. as against
three to four days which is by no
nreins unconnnon practiee wirh the de-
partmental systemn.

Control of Shrinkage

The unit system makes it possible to
maintain uniform shrinkage day in
and day ont. It is also possible to
locitie any trouble that develops within
a few hours. and clear up the cause
withont delay sinee it is known from
whieh machine rhe stock of another
has come. The disadvanrage ascribed
to the unit system ix that if one ma-
chine breaks down. the other machines
of the unit are held up until such time
as this machine is put hack into operit-
ing condition. To a certain extent this
drawback is probably true, but with
proper design of equipment and the
designing of each piece of equipment
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Operates at 2000

In service in deForest factory.

for its particular nse without trying
to combine too many operiations, the
drawhack is overcome in the high-speed
automatic  equipment about to be
deseribed.

In designing an entirely new line of
radio tube equipment, rhe first features
that have to he considered are those
for the parts department, wherein the
raw malterials are transformed into rhe
various components of the tube. For
instance, in the parts department the
plates to a larze extent have been
manufaectured on punch presses oper-
ated at approximately 2000 plates per
hour. Using a high-speed auromatie
machine, a speed of 61K0 plates per
hour is now attained, with considerihle
saving in shrinkage otherwisze caused
by defective plates.

I'he machines employed for winding
arids have heretotore heen operated by
hand, with a capaciry of approximately
150 grids per hour. The grids have
had to be cut to size and trimmed by
hand, in most instances. The present
deForest grid winding machine not
only winds the grids. but also welds
each turn to its support aund in ad-
dition cuts them to exact size and trim
so that they may be mounted directly
on the stems. Approximately 20 per
cent of the wire formerly wasted, is
saved by this process. This machine
operates at better than 600 per hour,
and requires no attendant operator.
Various other machines in the parts
department have been arranged for au-
tomatic production, producing posi-
tively uniform parts ar high rates of
speed, with labor costs reduced to
lowest possible levels. Welds, or lead-
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in wires imbedded in the usual press
of the radio tube, are produced in the
deForest plant.  Also nickel cathode
sleeves, oxide-conted wire and other
parts.

The complete
prises mounting tables, sealing ma-
chine, exhaust machine, basing ma-
chine, and automatic aging and test-
ing machine,

assembly unit com-

Cooling and Lubrication Provided

The old method of seinling consists
of a six-head machine operated at ap-
proximately 300 tubes per hour. The
newly-designed machine is a sixteen-
head machine, operating at iapproxi-
mately 2000 tubes per hour. lecause
of the speed at whieh this maechine
operates. it is necessary to incorpo-
rafe certain novel features. For in-
stance, there are certain parts of the
machine which are cooled, so that
mounts being inserted in the machine
will not erack from leat applied to
the tube just preceding it. ‘The new
machine, beciuse of its high speed, has
been designed with a centralized oil-
ing syvstem  including foreced and
splashed feed, in order to properly
lubricate the parts. Also, beciuse of
the high operating speed, it is essen-
tial that the revolving parts stop for
loading at an exact pre-determined po-
sition to permit the operitors to keep
up with the machine. These refine-
ments make ir feasible for one operator
to handle the huge production of such
a device.

The next machine in the new de
Forest automatic high-speed unit is the
automatie exhaust machine, which
pumps out the sealed-in mounts. As
soon as 1 tube is placed in the rubbers
and the machine starts rotating, the
mechanism  automatically gauges the
height of the tube hy means of a bulb
locator, so that in passing through the
maehine its height will be such that
the various operating mechanisins will
be in perfect alignment with it. Also,
the tube ix adjusted so that the ex-
haust tube is located at the desired
depth in the exhaust rubbers. The tube
then passes through an oven operating
at high temperature, whieh drives out
occludedd gases and water vapor from
gluss and metal parts, while the
cacuum is being applied. As rhe tube
leaves the ovens, the tilament is lit to
decompose the carbonates which have
previously been applied to the fila-
ment. allowing the CO: gas to be
pumped out by the vaeuum pumps.
leaving the aetive oxides on the fila-
ment. As the tilament is being heated,
a high-frequeney hombarder heats the
metal parts by induced eurrents to in-
candescence, turther driving out any
gases which may be imbedded in those
parts. A the tube is by now thor-
oughly exhausted. it is tipped off by an
automatie tipping toreh and removed
from the machine. It is well to note
sueh unique features as operating the
high-frequency coils on an oscillating
cam, so as to provide morve uniform
bombardment for all metal parts.

The main feature of the deForest au-
tomarie  exhaust machine, however,
is the design of the exhaust system
proper. In all present exhaust ma-
chines, the general procedure is to
locare the pumps on the floor, and to
counect them by means of rubber hose
and brass rubing with a valve located
at the center of the rotating head.
There are two face plates to this valve.
the upper plate connected through
sweeps to rhe tubes to be exhausted.
With this system it is quite eowion
to have anywhere from five to ten feet
of tubing between pumps and tubes to

be exhausted. This is not only a
danwerous practice from the stand-
point of good results, but it also

necessitiates a relatively siow exhaust
in obtaining a sarisfactory vacuum in-
side the bulb. The speed of exhaust-
ing from any given pump depends upon
the lengrh of the connection hetween
the vessel to bLe exhausted and the
pump. as wi as the diameter of the
connecrion. It also depends upon the
tighiness of the exhaust system. It
must be apparent that with a connec-
rion herween pump and rube of about
tive to ten feer, with five or =ix rubber
connections, which are certain to be
porous and of relarively =mall sized
tubing. it requires considerable (ime ro
obiain anything near a high degvee of
vacuum in the tube to be exhausted.
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Furthermore, using a valve with this
method. if one tube hecomes a “leaker”
or is broken during the process, one
pump and sweep system is fitled with
air, whieh atfects the nexr dozen or so
tibes, eausing marked shrinkage fur-
ther on in the process as well ax un-
satisfactory operation during lite.

Pumps Rotate With the Machine

With the design of the new delorest
exhanst machine, instead of having five
or six feet of connections between
pump and tube, the pmnps themselves
rotare with the machine. while the
length of connection hetween pump and
tube ix reduced to six inches. Further-
more. thete is no valve to cause rrouble.
It mnight be well to state that this par-
tieulitr machine ¢an pull a tube from
atmospherie pressure to the desired
Lhigh vacuum gencrally employed. in
twenty seeniuls as against three and a
Lalf wminutes on rhe old type of ma-
chine. Furthermore, allowing slightly
more than twenty secods tor exhaust,
permits of obtaining a much higher
vacutnn than is possible with rhe usual
maehine. no matter how slowly rhe lat-
ter may be operated.  This is due to
the faet that the leakage factor, eaused
by the porosity of rhe rubbers, is re-
dueed 1o minimum proportions.  An-

(Concluded on puge 45)

De Forest high speed automatic exhaust machine with direct
mounted pumps.
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The Chemistry of the Vacuum Tube

The Chemical as Distinguished from the Mathematical Treatment of

OT so long ago chemistry and

physics  were two distinct
branches of science, the first
dealing with changes affect-

ing rhe composition of molecules, the
latter with relations of energy and
changes affecting only mitter 4s an
aggregate of a great number of mole-
cules.

Except for the relations of current
to electrochemical reactions and the
early recognized fact that every
chemical reaction is related to some
change in thermml energy there was
very little in common between chem-
istry and physies.

The chemists excelled in accurately
describing and eataloguing elements
and compounds and their reactions.
The physicists, while they were doing
a large amonnt of experimental work,
were given considerably to rheoretical
deduetion and even speculation some-
times not sufliciently supported by
facts.

At that time an atom was imagined
as an elastie tidbit. a sort of minute
billiard ball, neothiing Dbeing known
about the difference hetween atoms of
different elements.

A physical solution and a chemical
compound were considered radically
different entities,

With the rise of physical chemistry
during the last few years of the past
century both sciences began to
coalesce, it was proven that solutions
did not differ so very much from some

chemical compounds. Between the
most stable compounds with marked
characteristics and a very definite

composition, and the typical solutions
with a composition varying in wide
limits there occurred some easily de-
composed substances which could not
be definitely classified as either with-
out a thorough investigation, The
hydrates and the metallic alloys are
striking examples.

As a rule when substance “A” is
mixed in the liquid state with sub-
stance “B"” all physical properties will
change from those of “A’” to those of
"B along a definite curve with in-
creasing proportions of “B" added to
the mixture.

If the curve is continuous we speak
of the two substances as forming a
solution but no compounds. When the
solution solidifies without giving rise
to any discontinuity we call it a solid
solution,

This behaviour of two or more sub-
stances is rather the exception than
the rule, The physical property
curves of most mixtures have a num-
ber of kinks or discontinuities.

Electron Emission

By Dr. Paul G. Weiller

\Wherever there is such a (liscontinuiry
we have a chemical compound, which
mostly ean be identified by a crystal
habitus, melting point or some other
signifieant characteristie.

Some of these substances will be
found to have very salient character-
isties and would have Lieen recognized
as compounds by the old school. Many

others lhowever can barely lLe dis-
tinguished from a mere mixture or
solution.

Physical and Chemical Phenomena

Anyone investigating these relations
must come to the conclusion that theve
is no clear cleavage between physical
and chemical phenomena.

This impression is conlirmed when
we find that both are controlled by the
same thermodynamical Jaws. We will
tind that a proper recognition of these
facts is important for a thorongh
understanding of the vacuum tube,.

Just when these facts had become
generally recognized amoang the scien-
titic fraternity, radio activity Dbegan
to call atrention to the fact that the
atom was something very definite but
rather complicated, The study of dis-
charges in rarefied gas, in vacuum and
the X-ray spectra, soon give an insight
into its structure.

Chemistry had become amenable to
mathentatical trearment and the old
descriptive chemistry was pushed into
the background. Investigations are
carried on more for the purpose of
proving some theory than to discover
new compounds., If any are found
their identification and isolation are
neglected in favor of mathematical
speculations.

The modern mathematics of chem-
istry are often so complicated that
close connection with the plienomena
treated is sometimes lost.

For this reason much of the recent
findings in chemistry and physies are
difticult to apply to any special prob-
lem at hand. Due to the mental habit
described above we are now in a
curious position in relation to our
knowledge of the vacuuin tube.

Behaviour of the Electron

We know a great deal about the be-
haviour of the electron once it is lib-
erated from the filument. In spite of
the fact that the electron is a rather
abstruse conception; that we are not
yet quite sure whether an electron is
a particle of matter, a wave “nucleus”
or just energy, it is like an old friend.
We know its habits; we can coax it
to go where we want it; we can gen-
erally make it do our bidding, It is
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quite different with the emission itself.
In spite of voluminous literature on
the subject our theories of emission
fit the facts only with ditfleulty

In a whole world of compounds we
have found so far only three combi-
nations whieh make practical emitters,
These are, tungsten, thoriated tung-
sten and barium strontium oxide mix-
tures.

While the emitters are rather simple
systems of substances we have found
that the minutest traces of some other
substances present either in the
emitter or in the residual gases in the
bulb will not only affect the emission
adversely but prevent it entirely.

It is diflicult to reconcile this fact
with present theories of emission.
Lixperience indieates that very small
quantities of water vapor, oxygen, sul-
phur, nickel vapor, carbon will prevent
an ordinary coated filament from
emitting.

At present the best theory covering
emission from coated filaments as-
sumes that the latter is carried by
barinm metal tformed by electrolysis
of the oxide, If this is true it is diffi-
cult to understand how guantities of
substances many times smaller than
thit of the electrolysed barium metal
=<hould have such a considerable ef-
fect.

However this may be, it is our task
in manufacturing tubes to either pre-
vent such substances from getting into
the tube or if that connot be done to
remove them with a thoroughness
never before approached.

These quantities are so small that
they will not yield to ordinary meth-
ods of chemical analysis. Here is a
mountainous task for investigators of
the future. Extremely valuable con-
tributions for tube manufacturing
processes may be expected in this field.

Up to the present very little work
of this nature relating particularly
to the vacuum tube has been pub-
lished.

Relations of Tube Materials

In this article we can only point out
some of the more important problems
and discuss these in the tight of cer-
tain well-known relations hetween the
materiials used in the construction of
tubes.

When the carbonates decompose on
the filament there is definite relation
between the gas pressure in the bulb
and the temperature of the casting.
In fact. if the reaction is ciarried on in
a closed vessel CO: will be dissociated
from the carbonates until a given pres-
sure is reached, this pressure being
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dependent upon the temperature. If
the latter is raised, more carbon
dioxide issues from the caibon until
rhe pressure corresponding to the
lrigher temperature is reached. If the
temperature is decreased some of the
dioxide is agnin combined with the
oxide with re-formation of earbonates
until the pressure is lowered to the
equilibrium pressure corresponding to
it.

If the temperature is kept constant
and the pressure is lowered by pump-
ing out the gas, more of it will issue
from the carbonate; the speed of the
reaction inereasing with the difference
between the pressure in the bulb and
the equilibrium  pressure at the fila-
ment temperature; hence the import-
ance of fast pumps.

The carbon dioxide pressures over
stronrinm and barium earbonates indi-
vidually are well known. They are
given below. Temperatures are Centi-

grade, pressures in  mm. mercury
columin.
Sr Ba
t P t P
492 9.: 1017 5
630 18 1051 45
80 50 1097 120
930 9 1137 240
1050 175 1157 340
1256 T44 1197 675

It is plain that strontium begins to
decompose appreciably at reasonably
low temperatures. Barium however
does not decompose rapidly until the
temperature reaches 1000,

This table however does not tell the
whole story. The vapor pressure over
a mixture will differ from that of
the components if these form com-
pounds or solutions.

We have also to take into account
the effect of the products of decompo-
sition of the barium nitrate used as
binder, and of any nickel compounds
formed by interaction of the coating
and the cathode metal. There is even
a possibility of the minute quantities
of impurities contained in commereinl
nicke! having some influence on the
brocess.

We also have to consider the effect
of heat and vacuum on the decomposi-
tion of carbon dioxide to monoxide
and oxygen; particularly in the pres-
ence of metals.

The foregoing table relates to the
decomposition of barium or strontium
carbonates to hypothetical bhasic car-
bonates. Of the breaking down of this
basie earbonate to oxide we know next
to nothing.

High Vacuum

It should also be remembered that
most investigations of this sort are
undertaken with no regard to high
vacud, Most of them stop the series
of measurements at a few mm. pres-
sure. A few go to a fraction of a mm.
but none include pressure of the order
of one or a few microns. It is obvions
that at such extremely low pressures
and when even the minutest quantities
ave concerned reactions may bhe quite

different from
sure.

It is quite likely that a thorough in-
vestigation of the reactions possible on
a coated filament would lead to worth-
while improvements in tube making
processes. It will be plain to anyone
familinr with the technique of such
work that the investigation of all or
most of the reactions in question
would keep one competent researcher
occupied during several years. T'o ob-
tain worthwhile results after n shorter
period it would be necessary to put
@ number of men to work under able
direction.

The task may probably he too great
for even the largest manufacturer, in-

those at higher pres-

dividually.
It however a number of manufuac-
turers would cooperate financially,

work of this sort could be earried on
with the added cooperation of some
insritution at a price sutliciently rea-
sonable to the individual concern and
within a reasonably short period of
time.

Behaviour of Metallic Oxides

Another important  problem of
viacuum tube chemistry concerns the
behaviour of metallic oxides. Careful
rube manufacturers miuke most of the
parts in hydrogen and let it go at that,
The inference is that by so doing any
oxide present will be reduced. That
is, however, true only in a general

way,
The reduction of oxides like the
decomposition of carbonates is de-

pendent on a1 number of factors. The
reduction may not he complete if any
water vapor is present. 1t is there-
fore necessary to pass the hydrogen
over the metal fast enough to rapidly
remove any water vapor formed by the
combination of the hydrogen with the
oxygen of the oxides. It is also neces-
suary for best results to carefully re-

move from the lydrogen the last
traces of water by passing it over
large quantities of water absorbing

substances hefore admitting it to the
furniee,

Nuch treatment will remove most of
the trouble due to the presence of
oxides or oxygen in the tube, but not
all.  The surface of the metal may
absorb oxygen from the air after being
taken from the furnace. Moisture will
adhere to it. When the plate is heated
during exhaust some oxides will form.

Some manufacturers use oxidized
nickel plates instead of carbonized
plates, particularly in transmitting
tubes, with excellent results. This
practice is at variance with the gen-
eral belief that oxides of most metals
when present will impair operation of
the tube.

It is believed by nany that oxides
when hombarded by electrons will be
decomposed and release oxygen. I
doubt that such a reaction has ever
been nneontrovertibly proved.

Let us see what the relations be-
tween oxides and the heavy metals
look like.
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Most metals used in the manufac-
ture of tubes, as nickel, molybdenum,
rungsten, can form several oxides with
various oxygen contents and various
chemical and physical properties.

Al sneh oxides will Lave definite
oxygen pressures at any given tem-
perature, Some of these oxides will
give up oxygen at temperatures quite
within the range of technieal pro-
cesses. Their oxygen pressures at
high temperatures is appreciable. If
for instance copper oxides are lheated
under suitable conditious they will
give off oxygen until Cu.0 is the re-
sult.  The latter as far as we know
does not decompose any fiarther at
temperatures at which observations
have Leen made so far.

As we have noted in connection with
carbonates, no observations at ex-
tremely lTow pressures have been made.
It is therefore quite possible that Cu 0
may split up into copper and hydrogen
when exposed to Ligh temperatures or
electron  bombardment in a high
vacuum,

Incidentally the reader may have
reasoned that copper is no part of the
conventional tube structure. True
enough, but every time the welder jaw
does its work a tiny bit of copper ad-
heres to the weld, enough to lead to
some freakish occurrences off and on.

Assume that we have a slight coat-
ing of oxide on some part of the plate.
What may happen when the plate is
heated in vacuum? As a rule any
oxide formed under uncontrolled con-
ditions consists of compounds, mix-
tures and solid solutions between dit-
ferent oxides. Nome of these form
solutions with the metal. All have
definite oxygen pressures and also
definite vapor pressures of the entire
compound,

If the plate is heated in vacuum, the
oxide mixture, if its vapor pressure is
high (if the substance is volatile as
such) may volatilize in its entirety
before any reaction takes place. It
will then be found as deposit on the
bulb. The oxide mixture may give
off oxygen until a stable oxide with
an oxygen pressure lower than the
pressure in the bulb is formed,

The oxides may react with the metal
with the formation of low oxides. The
oxides may form a solution with the
metal and diffuse to its interior., They
may be decomposed by electron bom-
bardment. Several of these processes
may take place simultaneously.

Sufficiently prolonged heating will
mostly cause the disappearance of the
oxides from sight but not necessarily
out of the tube.

As we have seen they may remain
in the metal or be present as an in-
finitesimal deposit on the walls of the
vaecuum vessel,

If a trace of hydrogen or water
vapor is present the reactions are even
more varied and complicated. The
well-known “water cycle” in tungsten
lamps is an example,

Some oxides as the dark colored

(Coneluded on page 48)
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The Pentode Tube

R. M. A. Engineer Says that for American Uses the Advantages of the
New Tube are Largely Offset by Disadvantages

ROADCANTS from abroad, in-

crease in number of radio

listeners in the islands of the

Pacific and in practieally all ol
the countries of Kurope recently has
brought to the attention of the grow-
ing family of radio fans in the United
States the question of the type of sets
used in foreign countries.

And with England, outstanding as a
listener-in - to  American  broadeasts,
tochnicians nmong America’s radio fan
audience are told rhat the dweller in
the Dritish Isles hears his programs
by use of the pentode tube, as a part
of his radio receiver’s equipment. The
question of vilue of the pentode tube
in the radio reeciver has caused sufli-
cient interest in rhis country to bring
a statement from Walter I3, Ilolland,
maniager of rhe research and engineer-
ing division of I’hileo radio, and Di-
rector of the Engineering Division of
the RRadio Manufacturers’ Association
of the Unired States. Issued by the
Radio Manufacturers Association, Hol-
land’s statement tells how different
conditions and laws in  different
countries make use of different types
of radio tubes advisable.

Use of the pentode tube is more
widesprend in England, Holland ex-
plained. because of the greafer popu-
lariry of battery-operated portable sets.
and beeause patent licenses arve based
on the number of tubes in the receiver.

Reduction of the numbher of tubes
has, therefore, been more important in
England, just as low-powered automo-
biles are more popular there on ac-
count of the license taxes being hased
upon horsepower of the motor. These
faetors are mnot important in  this
country, so that there is no advantage
here at present in either low-powered
automobiles or pentodes.

There is nothing new or revolution-
ary about pentodes, according to IlIol-
land. No improvement in performance
can now be obtained with pentodes
that cannot be had with present tubes.
A given result is possible with less
tubes, using bentodes, but it is unlikely
that the cost of a complete radio re-
ceiver would be any less.

“The pentode tube has long been
known abroad and has found limited
commercial use there, especially in
England,” said Holland in summariz-
ing the development in Europe of the
pentode tube and experimental work
in this country. “Many radio receivers
and vacuum tube engineers in this
country have experimented with this
type of vacuum tube, and are thor-

oughly f:milinr with its chavacteristics
and possible applications.

“The pentode, as the nime implies,
has tive eclecirodes or electrieal ele-
ments. It has the usual cathode and
plare, but between these clements there
are three grids or screens as compared
with two in the tetrode, conumonly
kunown as the screen-grid tube.

“The pentodes developed abroad are

dexigned for use in the lust audio
stage. where we use triode power

rubes, such as the -3 and -50 tubes,
“There is a possible application of
the pentode to radio-fregquency cireuits,
bur it is unlikely that this type of
tube will prove of mueh practical im-
portance ns a radio-frequency ampli-
tier. All it eould do would Dbe to
reduce the number of stages of ampli-
fication required for a given sensi-
tivity. The elimination of n stage of
radiv-frequency amplification  ordi-
narily means a reduction in the num-
ber of tuned eircuits, and such a re-
duetion is impracticable tor the reason
that 4 given number of tuned cireuits
are essential ro give the high degree of

selectivity needed under the bhroad-
casting conditions existing in this
country.

“PThe pentode power tubes used

abroad have greater sensitivity, and,
rherefore, provide higher amplitication
per srage than our triode power tubes.
This makes it possible to eliminate a
srage of andio amplitication and work
from the detector directly inro a single
power stage without overloading the
detector or the radio-frequency ampli-
fier tubes. Another advantage is that
it is possible with penrodes to obtain
greater undistorted output where the
plate voltage is limited, as in battery
receivers and rveceivers for operation
on the 110-volt direct-current supply
used in certnin sectious of a few cities.

“Against the above advantages the
pentode has a number of disadvan-
tages. It is a most ditflicult tube to
manufacture with uniformity owing to
its complexity, and to the fact that it
must be exhausted to an extremely
high degree of vacuum. Non-uniform-
ity of pentodes will make greater dif-
ferences in the operation of a radio re-
ceiver than with tubes of the present
type. It is inherently a high-cost tube,

“In radio receivers for use on the
common Aalternating-current supply
used for house lighting, the pentode
presents a more ditlicult problem
from the standpoint of manufacturing
cost, than the standard type of power
tube. With present power tubes of the
-43 type it is almost universal practice
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to use two tubes connected in push-
putll cireuit to reduce hum and improve
the guality of reproduction. Owing to
the high cost of pentodes and the
greater complexity of the cireuits, it
is a question whether it is practical
to use pentodes in push-pull. On the
other hamd, if & single pentode is used
to give the same result as two triode
power tubes in push-pull, the cost of
the tilter, required to smooth out the
ripple in the rectitied alternating cur-
rent, will sum up prebably enough to
more than off'set any possible saving
in eliminating the power tube and the
usual tirst stage of audio amplitication.
In addition a larger and more expen-
sive output transtormer would have to
be used on account of rhe high direct
current flowing in one direction in the
primary winding of the transformer,

A

CROSLLEY STUDIOS MOVED
OVING day at radio stations

WLW and WS8AI, Cincin-
nati, Ohio, took plice in
Mareli when all controls

were shifted from the old studios to
the new control rooms c¢n the eighth
tloor of the new Crosley manufactur-
ing plant, and the oflices on the same
floor will be occupied by station
executives and staff.

The formal dedication of the studio
will not take place for some weeks,
it is understood, since some finishing
touches will remain to be made after
the moving. Arrangements for the
elaborate program being plauned tor
the dedication broadeast will take sev-
eral weeks to complete,

Aunnouncers and control operators
under the direction of J. A. Chambers,
technical supervisor, spent their free
hours the week bhefore moving day in
clusses designed to teach tliem how to
operate the new egquipment.

Each of the eight studios is equipped
with a control box to be operated by
the announcer. From this box, push
buttons will select one or more of the
four channels over which the program
will be sent and will connect the an-
nouncer’'s microphone or the program
set-up. Supplementary control of the
studios is in charge of the monitoring
control operators in the small monitor-
ing rooms just outside the studios and
viewing them through small double
panes of glass.

Supervisory control of all outgoing
programs is in the large master con-
trol room in which all lines terminate.
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High Impedance Tubes for Voltage

Amplification

Mutual Conductance of Circuit Important Factor

IIERE is often much doubt as

to what are some of the ad-

vantages and disadvantages of

high impedance vacuum tubes;
that is, the high mu and the screen-
grid tubes. In some respects all high
impedance tubes have similar perform-
ances. However, hecause of some of
the additional features possessed by
the four-element or screen-grid tube,
this article will deal mostly with that
tyvpe of tube nnd it is believed that it
will clear up some of the present nis-
understandings,

The voltiage amplification obtainable
with this tube is rather fabulous
compared to that of the so-cilled
Standard tube, being as high as 150
gain per stage in some ciases. as com-
pared to 6 or 8 with the common tube.
Yet, often the (ube is used in circuit
and results obtained are not as antici-
pated from its rated gain per stage.
However, an elementary analysis of
the tube and study of the circuit re-
quirements show wherein enormous
voltage amplitication is obtainable.

It can be mathematically shown that
the maximum undistorted awmplitica-
tion is obtainable from a vacuum tube
when the load impedance muatches the
plate to tilanent a-¢. rexistance of the
tube. And, the amount of voltage am-
plilication obtainable from any tube
can easily be shown and derived as
follows.

The amount by which a grid volt-
age change requires the plate voltage
to ehange in order to maintain the
siame plate current is known to be
5+ =E, which also means that if

|1
11
a b

SCREEN

0
7

FiG.1

Fig. 1. The placing of the screen between
“a'" and “b" practically short circuits the
former capacity between these elements,
by-passing most of the current through
meter M,; allowing very little through
meter M., Accordingly the resistance be-
tween the elements ‘“a” and “b’ is said
to be very much increased and likewise
the capacity between these elements is
decreased or eliminated.

By Walter E. Bonham

Although in rhis excellent ar-
ticle by Mr. Bonham the funda-
mental distinetion between gm-
tube conductunee and Gm-gcircuit
conductance. is noted. the fam-
iar nomenclature is followed
designaring vm for mutnal con-
duetance. It ix of interest to
bear in mind that there is a pres-
ent leuning toward rhe employ-
ment  of  transconductance in
place of mutual conductance:
symbolically, 8., = di,/de,,

Editor.

the ¢rid voltage tlucruates. the amount
by which the plate current would flue-
tuate would be equal to s divided
by the total plate eireuit resistance, or
_ Egn
T R,+r
ing plare carrent, B
arid vollage

i in whicl i, is rhe fluctuat-
ix the Iuetuating
# equals amplitication
factor of tube. R equuls resistance in
exrernal plate circuir.  r equals in-
rernal resistance of tube,

The i,. is uctually the current in
tlie plate circuit whieh gives the signat
and from the viewpoint of ecircuit
operation it is this component in
whieh we are interested. 'This pul-
sating current flowing through the re-
sistunce in the external circuit de-
velopes a tluetuating voliage of,

ey
) uE, R
which then would also be E, /]{D'+ :
or
E, KR, ! )
Eg R, (RP Tr 5

Mutual Conductance

The ratio I,/E, shows the voltage
amplification obtainahle from any tube
in terms of the mmplitication factor,
plate and load resistanee. The actual
functioning factor of the circuit that
we are interested in is the amount of
plate current change that a given grid
voltage change can prodnce; or. the
circuit mutual conductance, which will
vary for different values of total cir-
cuit resistance. It the load resistance
were z¢ro then the circuit resist-
ance would be that of the rtube
itself or g,=u/,. The total cir-
cuit is composed of the internal
resistance of the tube plus the ex-
ternal resistance or, r + R, so that
the circuit mutual conductance be-
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comes, G, .+ R,. rhen substitut-
ing in the alwve cquation we can say
rhe volrage amplitication is equal to

E,/E, — E, = G,R,. which shows that
the voltage amplification is directly
dependent upon the eircuit mutual

conductance and the load resistance.

The mutual conductance is more
nearly the same value for all tubes
than any of the tube constants. Thus
the voltage amplification becomes
nearly dependent upon the external
load resistance that can be built up,
and as the best resulis are obtfained
when the load impedance matches that
of the tube, the advantage of high im-
pediinee tubes for voltage amplitication
is apparent,.

1t is a well-known fact that the
tendeney of u tube to oscillute be-
comes greater as the plate load im-
pediance increases, xo that the build-
ing up of high plate impedance is an
objectionable feature, ordinarily.

FIG.2

Fig. 2. The load impedance in the plate
circult represented by Rp.

In the case of the screen-grid tube
there is a very high plate to filament
resistance and the tendency to oscil-
lnte. when a high plate load impe-
dance. is used to muateh it. is overcome
by the neutralization of the inter-
electrode capacity of the tube.

The method whereby the plate to
filament resistance is made high and
at the same time the inter-electrode
capicity eliminated is schematically
shown in Fig. 1-A and 1-I.

Two elements ‘a’ and ‘b’ in close
proximity have an amount of electri-
cal capacity such as would permit a-c.
to flow in the circuit as would be in-
dicated by meter M. If now another
element is interposed hetween ‘a’ and
‘b, such as a wire screen, then prac-
tically all the current flow would be

through the new circuit formed. Very
little would flow through M. In fact
only such amount as would Dpass

through the holes in the wire gauze.
The new circuit would practically
short circuit the capacity between the
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gauze sereen and ‘1. In other words
it would be said that ‘b’ is screened
from ‘a’, or, there is no capaeity be-
tween the elements ‘a’ and ‘D’ and as
there is but small current {low rhrough
M it is said that there is n high value
of resistance between ‘a’ and ‘b’

Fundamental Characteristic of
Screen Grid

This represents the fundamental
principle as is used in the case of the
sereen-grid tube, The screen which
is placed between 1he usual control
grid and plate, screens the grid from
the plate and accordingly, as in the
foregoing cuse, eliminates all capacity
between these elements.

The screen grid is pluced at a lower
potential than is the plate, so that
actually rhe screen aets as an eleetron
accumulator, and by-passes the major
portion of the plate curvent through
the lower resistance circuit. The
higher potentinl of the plate draws a
sm:ll mumber of electrons rhrough the
screen. It may seem that rhe screen-
grid circuit would practically “short”
all the plate current, decreasing the
effective signal strength. Even though
it by-pusses most of the electron vmis-
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Fig. 3. Graph showing the internal plate
resistance of the screen-grid tube for
normal grid bias voitages.

sion from the filament the efliciency of
the tube is still maintained for the
following reason.

The internal resistance between fila-
ment and screen grid is nearly the
same as the plate to tilament resist-
ance of any common type tube and the
external impedance of that circuit is
very low. In fact, only a few ohnis as

there is no inductance; thus the ex-
ternal impedance comes far from
matching the internal resistance,

Thus, accordingly there is represented
in that ecircuit no available voltage or
power amplification and in that ve-

spect there is produced no loss of
tube efficiency.
The very high internal resistance

hetween filament and plate allows but
a very small quantity of plate current
flow, and because of the positive charge
upon the screen grid, the plate cur-
rent is not appreciably affected by
change in plate potential. Accordingly
it requires a very high resistance in
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WHEN LC 1S RESONANT

Fig. 4. Showing the amount of voltage

amplification obtalnable with various

load impedances of three common
tubes.

type

the plate eircuit to produce an ap-
preciable IR drop for the pulsating
component of current.

The curve of Fig. 3 shows that the
plite resistance can be varied Dbe-
tween one-half and one and  three-
fourths megohms: for bias vilue Dbe-
tween 0 and 5 volts, and in order to
have a high plate impedanee eircuit to
nutteh the tube the usual type of cir-
cuit employed is the parallel resonance
circuit which has very high impe-
danece when adjusted to resonance.

Maximum Amplification

The maximum undistorted ampli-
tication is produced when the load lm-
pedance matches the tube, and the
mnount of amplitieation is dependent
upon the load resistance. The chart
Fig. 4 showing the mutual conduct-
ance of the tube enables one to de-
termine the voltuge gain per stage for
any load impedince.

The only limiting faetor preventing
extremely high impedance is the point
at which it Dhreaks into oscillation.
For increased frequencies it is shown
that the load impedance must neees-
sarily he reduced, for the tendency to
oscillate  increases with frequency.
This is to scme extent determined by
the circuit itself. as neutralizing the
electrode capacities does not prevent
oscillation if feedback is permitted by
way of poorly arranged circuit wiring,
However with a well arranged circuit
having no capacity between plate and
grid leads the load impedance per-
missible at 100 ke. is nearly 600,000
ohms, 200.000 ohms at 500 ke. and
decreases to 40,000 ohms at 10,000 ke

Cm

FIG.5

Fig. 5. The building up of a high exter-

nal plate impedance by the parallel res-

onance circuit LC. In this manner the

load impedance Is made more easily to

match the impedance of the tube, be-

sides permitting high resonance curves
to be obtalned.

www americanradiohistorv. com

Radio Engineering, April, 1930

Thus the voltage amplification ob-
tainable is eonsiderably determined
also by the frequeney. These limits
however ean he greatly exceeded Ly
additional feedback preventing oseil-
Lation.

The calculated voltage guin for a
low radio-frequency may accordingly,
from the relation ¢,R,, be equal to as
high as 150 or better. Dut in view of
distorlion at these high veoltage gains
the actual amount is limited to 50
or 80 where it is desired to maintain
rescnnnce curves of proper band width.

In order for a parallel resonance
circuit LC as shown in Fig. 5 to build
up a4 ligh impedance it is necessary
that irs eircuit resistance he very low
for with 0 resistance there will be no
pulsating component of current [low
in the plate circuit, when the eircuit
LC ix adjusted 1o resonance. Now rhe
shape of the reson:ance curve in LC is
dependent upon the circuit decrement,

| Cm

1F

| FIG.6

!

Fig. 6. The tuned band-pass filter cir-
cuit capacitively coupled by Cm. The
value of Cm Is adjustable to give proper
band width over the band of frequen-
cies desired to be amplified.

or upon the ratio R/L, and as R is
necessarily smali the circuit has very
low decrement, meaning that its
resonauce curve is very peuaked and
sharp, which is objectionalle in view
of the desirability of obtaining flat
resonance curves over i o or 10 ke,
audio-frequency band, Thus to obtain
good reasonance curves the cireuit
sometimes requires added resistance,
or the inductance L. itself is usually
made of sufliciently high resistance to
zive good performance, as the coupling
condenser Cm for this type of coup-
ling usually cannot produce tight
enough coupling to broaden the reso-
nance curve.

Band-Pass Circuit

By means of the coupling of two
parallel resonunce circuits shown in
Fig. 6. the resonance curve can be any
desired shape hy proper selection of
circuit constants and coupling values.
Because of some of the more desirable
features of the 5 kec. band width it
does not require a considerable amount
of coupling between the two circuits
to give this width.

It is evident that the tlattening of a
sharp resonance curve to give nearly
equal amplitication over a 5 ke. band
of frequencies decreases the amplifica-
tion that would otherwise he obtained
at resonance frequency.

The over-all resonance curve of this
type of circuit is dependent upon both
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parallel circuits and upon the value
of the coupling. The band width of
each parallel circuit considered sepa-
rately is given by the relation
By =3 R
27 L
which gives a very narvow bhand, or, R
is negligihle, showing that in order for
a resonance curve of 5 ke. band width
to be obtained the coupling must be
the main factor for its determination.

Tight coupling is known to be dis-
criminating toward the resonance fre-
quency making rthe two side-fre-
quencies pronounced. IHowever. the
dizerimination of the resonance fre-
quency hecomes less as the hand width
decreases, which is one advantage of
the 5 ke. band width,

One of the most elementary yet ac-
curitte methods for determining the
Land width of a resonance curve which
a ecirenit possesses is to determine the
coupling coefficient in terms of the cir-
cuit constants, then fromn the relation
fr—f

To
in whieh f. and f; arve the two side-
band frequencies one on each side of
resonance frequency £, the value f.—f,,
which is the band width, may be
determined.

The coeflicient of coupling of the
elementary capacitively coupled cir-
cuit is given by the relation

K=

where, as in Fig. 7, the ecapacities C
and C: are coupled by that of C.
Iowever, when the inductances L. and
L. are across C and C, respectively, the
formula needs added consideration.

Referring to Fig. 6. Through the
circuit connection the capacity C, is
in parallel connection wirh C, and like-
wise it is in parallel with C.. It is in
this respect rhat it forms the coupling
capacity of the circuit. Thus. for the
consideration of the coupling coeflicient
for the entire cireuit C,, is added to C
and C, respectively in the formula, or
coupling coeflicient K becomes

- S
V(C + Cn) (C: + Cu)
and as K = f:
Cnm fo

This relation shows that for negli-
gible resistance in each oxcillatory
circnit affecting the decrement of each
circuit the bhand width will increase
but not direetly with increased coup-
ling eapacity C,. It also varies di-
rectly with the resonance frequency.
Thus the 3 ke. or the desired band
width is selected for the lowest radio
frequency to he amplitied. 3y mak-
ing C,, adjustable for the higher fre-
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FIG.7

Fig. 7. The fundamental capacitive
coupled circuit in which the two capaci-
ties C and C, are coupled by the ca-
pacity Cm. The coefficient of coupling
of this clrcuit Is given by the relation,

e
K=Vecec

quencies it may be decreased, allowing
the band width to be maintained at
2 more constant value,

The decreased amplification hy coup-
ling to produce good resonance curves
is more than compensated for hecause
of rhe high impedances that may be
built up with tuned coupled cirenits.
In this respeet is seen the advantages
of high impedance tubes for voltage
amplification. This type tube is nearly
a requirement for good band-p:iss
filter circuits as the low impedance
parallel resonance circuit has a high
decrement or hroad resomnance curve
and likewise the series resonance eir-
cuits have broad resonance curves be-
cause of the high ratio R/r in which R
is the plate resistance in series with
the cireuir.

RMA TRAFFIC HANDBOOK TO
BE PUBLISHED SOON

OLLOWING the success in se-

curing railroad rate reductions

aggregating over $1.500,000 this

year, the Radio Manufacturers
Associntion as a further service to
RMA members in traflic matters is pre-
paring publication of an RMA traffic
handbook. This will contain tables of
railroad ~xhipping rates, bill of lading
conditions, informafrion regarding
claims for loss and damage, hreakage
and overcharges. There will also be
information regavding procedure hefore
the Interstute Commerce Commission
and other regulatory bodies. Another
chaprer will deal with packing and
containers for radio produets, to be
illustrated with photographs and cuts
showing various successful methods of
packing various articles.

The traflic handbook is being pre-
pared by the RMA traffic committee, of
which Mr. B, J. Grigshy of Chicago is
¢hairman., and the RMA traflic depart-
ment. of whieh Mr. W. M. J. Lahl is
manager, and will contain detailed
radio information to be of value to
manufaeturers and jobbers of raw ma-
terials, as well as of radio products.

The handbook and other traftic mat-
ters were discussed at a meering of
the ftratlic committee at Cleveland,

March 11th. Among other m:atters was
rhe question of ratings on radio
chassis and figures are heing secured
covering weights and values with a
view to filing a request for Sspecifie
ratings. It is also proposed to request
a change in the present rating appli-
cable on radio lowlspeakers, and to
provide specifienlly for separvate rat-

ings on console type lowlspeikers,
table. box or cone type loudspeakers,
and also loudspeaker chassis and

parts thereof.

There have recently been published
commodity rates from two or three
producing points in western territory
on radio cabinets carrying a 14.000
ponnd minimum. The traflic com-
mitiee is going to make an effort to
have the minimum weight in these
cases reduced to 12,000 pounds. Also,
there have been n mumber of requests
tiled for commndity ratings on radio
cabinets as well as an effort made to
Lhave radio cahinets added to the fur-
niture list in the -classification. so
that shippers and receivers may have
the bhenefit of furniture commodity
rates, which are published only be-
tween certain points, partienlarly in
central territory. There have been no
definite conclusions reached in the
Iatter eases, but the situation is being
followed up very closely.
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BEWARE OF IRON WIRE FOR
ANTENNA LEAD-IN CONDUCTORS

To get the best possible hroadeasting
reception it is necessary that all the
accessories be of the very best quality.
An important part of the radio set
equipment is the antenna lead-in wire.

The Crosley Radio Corporation’s en-
gineering department has notitied all
distributors that the National Illectri-
cial Code specifies that “lead-in con-
duetors from antennas to sets, shall be
of copper, approved copper clad steel,
or other metal which will not corrode
excessiviey . . . .”

The Safety Section of the RMA dis-
closes the faet that wire is being sold
on the market for use as radio an-
tenna lead-in conduetors which is com-
posed wholly or largely of iron. Such
material is liable to corrosion and con-
sequent bad contact and eventual
breakage of the wire. Where such
contact or breakage occurs in the con-
nections to or from the protective
device, the effectiveness of the pro-
tective device is removed or lessened.
and hazard thereby introduced. In
addition to the hazard uspects of the
use of such wire, the performance of
the receiving equipment conunected
through such contacts is likely to be
very seriously affected and poor per-
formance and =ervice difliculties are
to be expected,
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An Engineer’s Excursion Into the Realmn of the Electron.

HE student of radio engineer-

ing does not progress far in his

studies before he realizes that

a knowledge of electron phys-
ies is of first importance. One of
the best presentations of the subject
thus far written is that by Ilarris
J. Ryan, of Leland Stanford Uni-
versity. As originally written the
paper was given the title, ““The Study
of Tons and Electrons for Electrical
Eugineers.”

Much of what has Deen written
about electrons contains matter of
direct interest only to advanced phys-
icists.  Dr. Ryan’s paper deals with
fundamental concepts: is understand-
able and of value to electrical and
radio engincers, The text of the paper
complete follows:

“Physicists and chemists in their
studies of the foundation of matter
during the last guarter century have
been profound students of ions and
electrons.  Virtually all of their dis-
coveries and results are of direct or
indirect value to eleetrical enginecrs.
The technical and practical uses of
knowledge of this character today are
extensive. Many important develop-
ments have been possible only by its
means. And such developments have
encountered difficulties that in turn
have defined the great need of further
knowledge of the same general ehar-
acter. The need for the electrieal en-
gineers is being formed up. however, in
an entirely different mold from that
which shapes the requirement of the
more general science worker.

“In many of the problems originating
nowadays in the electrical industries
wherein ions and electrons are in-
volved. the physicists and chemisrs are,
in  all ordinary eireumstances, so
loaded with necessary duty in the solu-
tion of their own problems that they
can rarely afford the time and faeili-
ties to come to the aid of electrical
engineers. The electrical engineers
can, therefore. no longer depend
largely upon the physicists and chem-
ists for enhanced results that will en-
able them to solve their own problems
of this class. They will have to do
their full share from this time forth
to extend knowledge of the facts in
regard to ions and electrons and their
hehavior.

“It 1s of corresponding importance
that all advanced students among the
incoming generation of electrical en-
gineers he reasonably well equipped
with an understanding of rhe present-
day expedieney tfor attacking problems
encountered in the electrical industries
that require for their solution a clear
understanding of the behavior of ions
and electrons. It is also recognized
that advanced students are not always

young men in the colleges. It is im-
portant that all,—old and young.—

wherever situated, should know that it
will he most helpful to them and to
the electrical industries to acquire a
well-founded knowledge of ions and
electrons and how to 1ake advantage
of every opportunity to apply or to ex-
rend such knowledge.

“Millikan has splendidly summarized
existing knowledge ot electrons and
ions in his book on The Llectron. more
ecspeeially from the point of view of
the physicist. J. J. Thomson has ren-
dered a similar service from the point
of view of the chemist, though himsel{
n physicist. To these recent classical
treaties the advanced student, at the
threshold of the subject, is referred.

Fundamentals of Electrons

“The following are some of the fun-
damental faets in regard to electrons
that must always hold the attention
of many electrical engineers: There
are two varieties of electrons, distin-
gnished primarily by the signs of their
respective electric charges. The quan-
tities of these charges are alike for
each,—4.78 by 10-10 electrostatic units,
or 1.539 by 1020 ampere-<econds, In
respect to other attributes they differ
decidedly. The mass of the negative
electron is 1/1845 that of the hydro-
gen atom,—the lightest of all atoms.
Correspondingly, the mass of the posi-
tive eleetron is approximately 2000
times the mass of the negative electromn,
or nearly the same as that of the atom
of hydrogen. In atomie structure the
positive electrons behave as though
they and some of the negative electrons
formed the atomic nuecleus. while the
rest of the negative electrons ussocinted
with an atom hehave as thongh they
were set in orhits aboul the nucleus.
So far as is known. positive electrons
do not exist in the free state. They
exist only within the nuclei of atoms
accompanied hy some of the electrons
that bind them in close proximity hy
electrostatie attraction. The numbers of
positive and negative electrons present
in the same neutral atom are equal.

“The spontaneous hreaking up of the
nuclei of the heavy (radioactive)
atoms into helium atoms and negitive
electrons is the nearest known ap-
proach to the existence of free positive
electrons.  On the other hand. free
negative electrons exist in abundance.
An almost endless variety of phy=sical
or physieochemical actions may break
their orbital honds to their correspond-
ing atomiec nuclei and set them free.
The removal of a negative electron
fromm an electrically complete or
“neutral” atom resnlts in the presence
of one free negative electron, ordi-
narily ecalled eleetron and an atom
carrying the positive eharge of one
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electron. Such an atom is ordinarily
referred to as a positive ion. Under
all ordinary conditions approaching
quiescence, free electrons adhere to
atoms, otherwise neutral. The hond
is weak and easily hroken when the
atom is driven eleetrically or mechani-
cally through gases, fluids, or near the
witlls of solids.

“All eonduction of every character is
now kunown to be due to the movement
of positive and negative electrons or
more simply ions or electrons, or both.
The electrons or ions may be moved
mechanically, eleetrically or electro-
magnerically.  An example of their
movement electromagnetieally is en-
countered in the electron jet cyclo-
sraph, wherein rhe electrons liberated
from a hot cathode are driven forth
in a jet by a strong electric tield, and
the jet is then detlected transversely
by a magnetie field.

“It follows that the mobilities of
electrons and ions through solids,
liquids, gases and empty space are

factors of the highest impertance. Far
too little is known about these mobili-
ties., I’hysicists, however, have deter-
mined them as rhe velocities of positive
and negative ions in electrie fields of
unit strength in air and in hydrogen
at the usual density occurring at a
remperature of 15 dex. C. and a pres-
sure of 76 em. as follows:

Mobilities in em. per
gec. in unit tields, {. e,
one volt per cm.

AT erss as i ions ions
Hydrogen ...... T L~ oo
AN g g AR A i a 0.35 1.83
Hydrogen ....... 6.1 7.8

“For practical purposes the relations
of these mobilities to their correspond-
ing tields of strength may be assumed
to he linear for the time being.

“Correspondingly, all non-conduction
must be due to one of two things,—the
non-movement of all ions and -electrons
present or their total absence. Ma-
terials through which ions or electrons
can be moved freely are designated as
conductors. Materials through which
ions und electrons ean not he moved are
designated as true insulators.

“With the new understanding of
electrical phenomena, it is helpful to
distinguish three sorts of conductors
and corresponding conduetions.

1. Metallic conduction—due to the
free movement of electrons from atom
to atom, requiring no e. m. f. for their
detachment and only that e. m. f. which
is required to supply the lieat ahsorbed
tlirough the increased atomic agitation
rhat has heen produced.

2. Electrolytic conduction—the free
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movement of ions through an ionized
liguid (or salt solution) from anode
to eathode and vice versa, using an
e. m. f.,, part of which is eonsumed posi-
tively or negatively in detaching or at-
taching ions at the electrodes in disso-
ciarion and recombination of the elec-
trolyte and for the rest in supplying
thie inevitable heat due to the increased
mechanical molecular agitation.

3. The movement of free ions or elec-
trons in a non-ionized fluid. Condue-
tion of this type is dependent upon two
factors: (@) A requisite source of ions
or cleetrons and, (b) the e. m. f. re-
quired to overcome the counter e. m. f.
of spaece charges and again to supply
the inevitable heat.

“Fluid conduction may he set up in
every kind of fluid, liquid or gaseous.
No fluid of any sort pervaded with a
supply of ions or electrons can properly
he regarded as an insulator. Corre-
spondingly every fluid in which ions
and electrons are absent mnst function
as an insulator.

“Amorphous hLodies or the precooled
liquids, such as glass, the matrix of
porcelain, fused quartz, ete., should be
remembered as belonging to thuid con-
ductors. The hardness of these hodies
is due to their high viscosities, occur-
ring when they were cooled from the
molten state without erystallization.
Pure. normal sulphur is an example of
a non-fluid or erystalline body free of
ions that intereepts completely the
flow of ions and electrons and func-
tions, therefore, virtually as a perfect
insulator. Flulds can have no such
dependable barrier quality. This is the
great reason why fluid insulators must
always be supplemented with substan-
tial barriers that break up the thread-
like channels occupied hy moving ions
when driven by applied e. m. f.

“Many have a feeling that air is a
well-nigh perfect insulator or barrier
to the passage of eurrent foreed along
by applied voltage. The fact is that air
has little or no barrier quality. If ions
are liberated into the air, as by the
passage of X-rays, on the application
of a few volts only, the air may Dbe
observed to conduct with relative fa-
cility. It is actually no insulator in the
sense that sulphur is. The great rea-
son why air appears to function as an
insulator in all ordinary cases is be-
cause of the absence of virtnally all
facility for liberating ions or electrons
into the air. To detach an electron
from a metal electrode into gas re-
quires an electrical tield terminating
on the wall of the electrode that has
been formed by the application of a
million volts per centimeter. Above
such voltage gradient terminating upon
a conductor. air ceases to function as
an insulator because the applied e. m. £,
is suflicient to expel ions copiously
from the one metal electrode, and drive
them through the air to contact with
the opposing electrode where they are
discharged. thus completing the electric
current circnit. At correspondingly
lower voltage. the air will funetion as
an insulator only because electrons

can not escape from the conductor
wills.

“Because metals and carbon when
raised to sutliciently high tempera-

tures will radiate electrons and rhus
supply ions eopiously, air in the pres-
ence of highly heated electrodes ceases
to be an insulator and funetions abund-
antly as a condueting medium.

‘“We are thus compelled to recog-
nize once for all that actually air
and other gases are not really insu-
lators—the thing that did the insu-
lating, which was mistakenly at-
tributed to the air, was actually a
property of the wall of the conductor-
electrodes by which electrons were
contined within the conduetor and not
permitted to escape into the air or
other giases oceupying the space be-
tween and surroumding the clecirodes,

‘It is particularly in this '‘no-man’s-
langd’ of ions and eleetrons, wherein in-
sulators are not insulators and con-
ductors are not condnetors, rhat the
eleetrical engineer is much concerned
today.

“The most important of the ex-
pedients for liberating electrons are:

1. From metal electrodes
1N air or orher gases

a. By heating the elecirodes.

b, By applying ultraviolet light ro
the eleetrodes, for which some inetals
are more effective than others.

c. By coating the eleetrodes with
certain  salrs  that emit eleetrons
copionsly when heated.

d. By intense electric charges,
1000 kv, per em. in air—1250 kv. per
em. in vacuum.

¢. By evaporation or hoiling of the
metal or carhon electrodes.

2. From gases by

. Exposing the gases to X-rays or
by the emaniations from radinm and
other radioactive snhsianees.

L. Collision ionization. ecommonly
called corona.

3. From metals to fluids

“Electrons pass out from the cath-
ades and into the anodes immersed
in electrolytes by the plenomenon
known as electrolysis, long sinee well
mdersrood through the activities of
the clhiemist.

4. From metals to solids,

immersed

“Herein lirtle is known as vet. There
appears to exist no generial understand-
ing of rhe phenomenon of the passage
of electrons from a metal to a non-
condnering solid. Nevertheless. among
the clasxical experiments of a century

ago there was the one in which the
metallic coarings of a ‘Leyden jar’

were made removable. With the elec-
frodes monunted the jar was charged.
The coatings were then removed and
the jar and coatings were examined to
determine the seat of the charge. The
contings were diseharged and replaced
and the jar thereafier discharged as
a1 whole, when it was found rhat the
diseharge was virtunlly as strong as if
the coatings had not been removed, dis-
charged and remounted. Through the
new knowledge we now know that
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when metal electrodes make good con-
iact with solid dielectries, electrons,
pass easily from the metal electrode to
rhe atoms of the contacting dielectric
and vice versa. The conclusion is in-
evitable that the contact e. m. fx. be-
rween the metallic and dielectric walls
are extraordinarily low, permitting the
easy exit of rhe electrons from the
negatively charged electrode to the
adjacent dieleetric, and conversely
from the ilielectric to the positively
charged electrode.  Decause in solid
diclectrics  neither  electrons  nor
charged atoms can migrate with any
but the slightest degree of freedom,
the dielectrie funciions as a barrier; an
excess of electrons in the superfieial
face of the dielectric under the eath-
ode and the opposite condition under
the anode occurs and develops until
rhe counter e. m. fs. of the bhoumd
charge thus produced balanees the ap-
plied voltage whereon the action rests
in a potential state.

5. Liberation of ions and electrons is
produced hy friction, splashing of
liquids and bubbling of gases through
liguids.

“Of the highest immportance, likewise,
are tlie facilities available for the
qnantitative ohservation of the eauses
and corresponding eftects of the activi-
ties of ions and electrons. ln oceca-
sional eirenmsiances, the quantlties to
he measured arve all suitably large, in-
cluding the expenditures of power, for
which there is at hand, a wealth of

well-known measuring expedieneies.
Often. however. one or more of the

essentials to be measured are relatively
very small or very large and the cor-
responding facilities available are as
vet few, if at all, and general experi-
ence in their use may be lacking.

“lor the detection and gauging of
small free charges in the air and
gaxes, the gold-lenf electroscope, the
delicate electrometer or galvanometer
are oflen necessary. New lUses for
the old expedient of the potential plate
or potential electrode ire being found
for the determination of potentianls due
to position, potential gradients. voltage
duties and potentials as moditied hy the
presence of space charges. Conducting
or non-condneting barriers in plates,
tubex or other forms as required to
limit the migrations of ions or electrons
are often most helpful. A metal woven
mesh, coarse or fine, may have its uses
as a kind of ‘grid’ for high voltage
studies of rhe migrarions of the electric
carriers in air. gases and liquids. The
modern earhode-ray oseillograph and
electron jet recorder are of extraordi-
nary value for the promulgation of
rhese studies.

“In many studies the time-relation
wherein i thing lhappens wirhin the
duration of a eyele or transient is of
dominating importance. In these cases
some dependable criterion in time re-
lation must be found. Wien the actu-
ating voltage is eyelic or transient and
maintained with the requisite power,
the non-indnetive, non-capaeitive re-
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sistor for ‘tupping out’ fractional re-
plicas of the total actuating voliage is
a valuable expedient herewith. The
potentiil plate, judiciously used, is also
a helpful expedient for the same pur-
pose.

“Studies of this character in one
way or another require electric power
supply-sources in ahmost every think-

ahle voltage-current-time relation.
IHerein for continuous high voltages

the old electrostatic machine and mod-
ern kenotron (the latter with requisite
accessories) are available. Below and
above commercial frequeneies labora-
tory form of aliernators, and arc-con-
verter aud electron-tube oscillators are
available.—the choice must be de-
termined by the special circumstances.

“In the aggregate, there must be
provision for the use of almost every
charaeter of substance occupying the
immediate space about the electrodes
which in furn must be available in
every required form talken with respect
to the method by which ions or elec-
trons are to be detached from them.
Among these electrodes there must be
those whieh are made of hoiling metals
or carbon,

“Ilenceforth, problems without num-
ber will come up for attention in the
electrical fields, the solution of whicl
will be feasible only through the use
of abundant kuowledge of ions and
electrons to he acquired only by order-
1y, persistent effort. In closing, by
way of example herein, one may men-
tion the problem of the reduction of
the damage done hy power line flash-
overs. In a considerable percentage

of these flashovers the trouble is
started by indirect lighting, surges or
other forms of over-voltages on some
sort of attenuated conducting material
Liid across the circuit, usually from
conductor to tower. In a great many
of rhese cases the trouble is known to
have had a very small heginning that
now and then is not augmented and
clears itself. But in the majority of
cases the loeal metal faces of the con-
duetor and tower are heated with great
rapidity to the bhoiling point in those
spots that hapnen to be located at the
termini of the thin ion-electron stream
that inaugurated the action. The
ionized vapor liberated by the hoiling
that ensures enormously augments the
conductiviry of the original stream of
eleetrie carriers, resulting in the rapid
development of a heivy short. An ef-
fective procedure of the solution of the
problem may he to cover the eonductors
at the towers suitably with a heat re-
sisting barrier that will not permit the
dizcharge to terminate on the conduc-
tor in a sufliciently narrow spot fo pro-
duee hoiling so as to permit the action
to elear itself. It is not forgotten that
in procedures of this sort not one hut
all perceivable options that promise i
solution must he worked through at
least to that point from wlhich it is
seen that they may or may not be
given up effectively.

“In conclusion, it should be helpful
to all electrical engineers to acquire a
knowledge of the more important fac-
tors in the behavior of ions and elec-
trons; and for the maintenance of a
well-balanced progress in the eleetrieal
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industries, it is highly necessary that
some of the electrical engineers ac-
quire, augment and apply the highest
attainable knowledge of this subject.”
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Radio Stations Can Now Broadcast
Near or Far at Will

WO methods for improving
radio broadcasting were pre-
sented during the IFederal

Radio Commission’s symposium
held recently in Washington, D. C., by
representatives of rhe Westinghouse
Electrie and Manufacturing Company.

The methods were: (1).Synchroni-
zation of two or more stations upon

a single wavelength. (2). A radio
transmitting antenna system for in-
creasing the strength of the local

signal and at the same time minimiz-
ing the amount of signal sent to a dis-
tance, or for just the opposite purpose,
to decrease the local signal and in-
crease the distant signal.

According to Walter C. Evans,
superintendent of the Westinglhouse
radio operations department, the new
antenna system will make it possible
for a cleared channel station to broad-
cast with high power without blanket-
ing the surrounding area. The system
can also be used so that a local station

can send out a strong signal in its
own territory without interfering
with distant stations.
Synchronization has the ndvantage
of making it possible to increase the
service area of a program furnished
identically to two or more stations
without increasing the number of
channels used. It also reduees fading.
A third advantage claimed is that a
small booster station can be erected to

give service in a ‘“‘dead spot” area
where the parent station is not
received.

Westinghouse was represented be-

fore the Commission by Mr. Evans, Dr.
Frank Conrad. assistant chief engineer,
and S. M. Kintner, research depart-
ment manager. Dr. Conrad invented
and superintended the development of
the synchvonization and antenna
methods, according to Mr. Evans.

It was said that Westinghouse has
operated synchronized stations since
1925 when WDBZ in Springtield, Mass.,
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and WDBZA in Boston first suecessfully
broadeasted on the same wavelength,
Late in 1929 KYW in Chicago was
synchronized wirh KYWA in order to
eliminate a “dead spot” on the north
side of the city.

The new system will first be ap-
plied in the new KDKA which is be-
ing built near Saxonburg, I'a. Ex-
periments with the antenna have been
carried on for several months with a
short-wave station on the Saxonburg
site.

When it is desired to have a sta-
tion send out a strong local signal
without distance transmission the an-
tenna is built so that it radiates a
powerful wave along the ground bhut
does not send one into the air where
it would be deflected to distant areas
hy the Kennely-Ileaviside layer. If
the station is on a cleared channel it
can be made to send out a strong sky-
wave with a small amount of ground

(Coneluded on page 49)
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Research on Steel for Radio Applications

Working Steel of High Silicon Content

NTIL recent years, research
in the steel industry was on
a modest scale, but the change
in this regard may be illus-
trated by the fact rhat even on such
a specialty as sheet steel for use in
the coils of radio receivers, the most
progressive producers of this class of
steel are carrying on an extensive re-
search program. This involv 1 study
of the magnetic characterisries of
various elasses of electrical sheet steel
now in use under conditions similar to

those under which the steel will be
used in radio appavatns, With the
materials  now available, the difli-

culties in slirting and punching the
steel inerease ns the charaetevisties of

interest in many radio receiver appli-
eations improve. A study is being
made of methods of improving the

magnetie properties withont inercas-

ing the problems of the punch shop.
The situation at present in the riadio

industry is rhat only the largesr manu-

facrurers of elecrrical apparatus have

developed tools and methods which en-
able them to use sheet steel of the
highest silicon content, 'This class of
steel results in the most ¢ompact and
eflicient power-pack transtormers and
facilitates the production of audio-
frequency transformers of the highest
quality. An effort is Dbeing made to
develop electrical sheet steel of even
better quality than is now used hy
auy electrieal manufacturer aud at
the same time to improve the physical
characteristies so that the sheet steel
an be punchied without undue difli-
culty.

Some of the steel which is the most
diflienlt to punch has the highest effee-
tive permeability. If the designers
try to get as good performance at low
frequency in an interstage rransformer
by using a larger core composed of
steel of lower quality or by using more
turns, it is usual to tind that the
longer lengrh of copper required has
inereased the ecapacity effects enough
to =poil the performance at high fre-
quencey.

Fig. 1. Epstein apparatus for core
loss measurements.

Power-Pack Requirements

Inasmuch as the requirements for
power-pack rransformers are practically
the same s for distribution transform-
ers, it is logical that sheet steel for
the two classes of appariatus should be
purchased on the same type of speci-
fiention. ‘The principal requirement of
such a specification is that the core
loss shall not exceed a specified vilue

instrument for research on
sheet steel.

Fig. 2.

for example, 0.80 watrs per pound
when tested in accordance wirhh the
method  specified by The American
Nociety fov Testing Materials. This
method involves the use of an Epstein
apparatus shown in Fig. 1, whieh is
in international use for core loss
meisurenments.

It is simply a special transtormer so
designed as to facilitarte the use of
rhe specimens of steel whieh it is de-
sired to rest as the core of the “trans-
former,” the specimens heing in the
form of strips 3 em. wide and 50 cm.
long. The core losx is u=ually deter-
mined for an induerion of 10 kilo-
wausses it a frequency of G0 eyeles per
second. The development of steel of
lower core loss than is now used in
power-pack  transformers will permit
rhe use of higher induetions without
increasing the amount of heat that
must he dissipnted from the radio re-
ceiver.

In inter-stage and push-pull trans-
formers and chokes. the heat gener-
ated is of no importance, but steel of
lower core loss is used than is
usnally  emrployved in power-pack
transformers. The reason for this
incongruity is that high effective
permeability, under conditions of in-
terest in these radio applieations,
usuably is found in steel of low core
loss. llowever, at least two ot the
largest producers of radio sheet steel
are not relying on this indirect method
of studying quality for radio applica-
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tions but are determining rhe permea-
bility by d-c. methods at very low in-
ductions or magnetizing forces. In
this investigational work. the Row-
land ring-test method has been em-
ployed but as the magnetizing forces
of interest are very small (even
weaker than the earth's magnetic
field). great labor is involved in wind-
ing the test specimens. As n result
mignetic testing laboratories are now
using maodifications of the Burrows
permeameter,

The Permeameter

This device measures the d-c. per-
meability of a portion of the steel
which is in strip form. Extra coils
compensate for the reluctance of the
joints in the magnetie structure, re-
sulting in conditions similar to those
obtained by the ring method. The
Burrows method is recognized as =2
standard method of The American
Society for Testing Materials and has
been in use by The Bureau of
Standards for many years,

In addition to the Burrows method,
The .American Rolling Mill Company
has heen carrying on research on radio
sheet steel by means of the device
shown in Fig. 2.

This testing device simulates operat-
ing conditions in radio apparatus in
that a very small a-c. pulsation is
superimposed upon a comparatively
stroug d-c. polarizing foree and the air
@ap in the magnetic structure as well
as the a-c. and d-c. ean be varied to
corresponrd to that in commercial ap-
naratus. This device enables the
manufacturer of steel to better under-
stand the problems of the radio
manufaetnrer. to hetter evialnate the
relarive importance of various factors,
and to insure that the development
proceeds along the lines of greatest
advantage to radio manufacturers.

A
TUBES IMPORTANT IN SALES
VOLUME

Figures available make it apparent
thar more rhan 22 per cent. of the
total amount of money expended by
the American publie for their radio
needs during 1929 went into the pur-
chase of radio tubes, it was declared
by C. R. King, vice-president and as-
sistant general manager of E. T. Cun-
ningham, Ine,, radio tube company.

From his figuves, Mr. King also com-
putes that tube demands and sales
equal 37 per cent. of the total amount
spent specifically for receiving sets. In
comparison to other accessories, in-
cluding cabinets, the sale of tubes
showed a superior volumme exceeding
the former’'s mark by about 25 per
cent.
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International Broadcasts

Magnetic Storms and Static Interfere

N ENEMY more difficult to cope
with  than  static  confronts
radio engineers when they
venture into the field of inter-

national program exchanges. The new
enemy is the so-called maagnetic storm,
an effect known te eleetrical engineers
for years.

We have known for many years that
magnetic storms affect land-line com-
municitions to quite an extent and in-
fluence delicate instruments, such as
ships’ compas: 1lowever, it is only
in recent years, since the advent of
long-distance radio eommunication,
particularly on short waves, that we
have noticed any great effect from this
source.

It is a peculiar faect that the mag-
netic disturbances act differently in
the case of long waves, Dr. L. W,
Austin, of the DBureau of Standards,
who has been making measurements
for many years on long waves, reports
a general increase in signal strength
at ahout the time that magnetic dis-
turbances take place,

We have found that these disturb-
ances react in just the opposite man-
ner on short waves, That is, they re-
duce the signal strength very greatly
and seem to offer impedince to the
passiage of the wave,

*

2

The uncertainty as to when mag-
netic storms may be expected makes
it ditficult to plan trans-Atlantie pro-
gram exchanges in advance, Twice

. * General Engineer, Natiovnal Broadeast-
ing Company,

By C. W. Horn *

recently  the  National  Broadensting
Company's attempts to relay Kuropean
programs in  this eountry were de-
feated by magnetic storms, which at-
tacked the programs coming from
England and Germany, and made it
impossible to pick them up on this side
of the oceun.

Statie is an enemy which engineers
believe c¢an Dbe partially conquered.
Statie does not reduee the strength of
the signals, but is an interference,
manifesting itself in the form of noise.
It is conceivable that programs might
be broadeast at sueh high power that
the interference from static might be
reduced to a point where it would not
be  objectionable, In  other words,
stutic might not be eliminated, but it
might possibly be weak in ratio com-
pared with the signal strength.

No one really knows much about the
causes of magnetic storms, but there
seems to be a general belief among
scientists that the sun spots, of which
so much has Dbeen beard in the last
few years, are responsible to a large

degree,  During the periods of great-
est sun  spot activity the earth is

bombarded by streanss of electrons
which react upon the magnetic lines of

force surrounding the earth. The
aurora borealis is believed to be as-
socinted in some manner with these
phenomena.

During the last several years, dur-
ing which very high sun spot activity
has been noticed, there has tlso been
a large number of these magnetie
storms,  Astronomers’  records, show
that the periods of greatest sun spot
activity evidenily run in eyeles of ap-

Mr. Marconi ‘listens-In" on board ship.

www americanradiohistorv. com

proximately eleven years. The ac-
tivity ix now on the decline, and for
the next five or six years improved
conditions in rudio reception are to be
expected.

This gives us a great deal of hope,
and a breathing spell during which
scientists and engineers will actively
pursue their investigations, and per-
haps find a way of overcoming some
of Nature's eccentric and irresponsible
behavior.

The United States Coast and Geo-
detic Survey, at its observatory at
Cheltenham, Md.,, has made many
studies of magnetic storms, and their
reports on these and other naturat
phenomena have bheen widely used by
NBC engineers in working up plans
for international broadcasts,

Whatever knowledge can be gained
in this field is much more valuable
than reports of probable weather con-
ditions, for the worst that can be ex-
pected of the weather is sharp eleetri-
cal storms resulting in static. Observa-
tions of the weather are of vulue only
in so far as variations in weather may
possibly be caused by the siume agency
that affects long-distance radio trans-
mission—the sun spots.

Failure of programs originating on
the other side of the Atlantic, and
transmitted to this country on short
waves, to arrive at a high enough
volume level to permit rebroadeasting
is less likely during the next few
vears than in the year just past,
although such attacks by magnetic
storms are not likely to cease
entirely.

A

IMPORTANT SURVEY STARTED

One of the most important surveys
ever started by any trade ass dation
is now well under way in the executive
oflices of the Radio Wholesalers Axso-
cintion.  Thix survey is being made
amonz members of the Association,
with regard to their monthly radio
wles in dollars and in units and their
monthly radio inventories in dollars
and in units,

A

BIG RADIO TUBE SALES

The lowly radio tube outshines the
fabled Aladdin's lamp when it comes
to opening store-houses of treasure,
suggexts the National Radio Institute
of Washington, D. C. It's this way—
the Institute prediets that Mr. Radio
Fan will shell out over $£200.000,000 in
1930 for $0.000.000 tubes! Looks like
<ome nice pickings for the radio sales
and servieemnan!
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Your Solder Probiems Are Mine

It Pays Well to Gire Due Consideration to Soldering Operations

ECENTLY a call sent me on a

hurried journey of a thousand

miles, The Blank Radio Com-

pany complained of trouble in
soldering twelve double ended lugs
which were riveted on a sort of ter-
minal strip. The reason for this
trouble was apparent—too nich metal
in the lug for the heat generation ca-
pacity of the iron. Little relief could
be gained from an iron of greater
capacity because of limited available
space for iron contact and the in-
creased hazard of burning vital insula-
tions on parts to he attached.

The lug was poorly designed and of
a thickness beyond reason for the me-
chanical strength or conductivity de-
mands, 1 rendered my verdict to the
production superintendent: he in turn
appealing to the engineering depart-
ment. for relief. At the round-tahle
econference that ensned, 1 was dis-
mayed to tind that my dingnosis of the
trouble had aroused the ire of the de-
signing mechanical engineer, Ile had
designed the lug, specitied the metal
and gauge of stock and had heen re-
sponsible for its use. Ifurthermoce, he
had no desire to admit his error or
lack of knowledge of the baxic funda-
mentals of soft soldering., I asked
him if a lighter gauge of metal would
be adequite from the viewpoint of me-
chanical strength and electrieal con-
ductivity, Ile grudgingly admitted
that it would. 1lis attitude was that
their need was for a cored solder that
would speedily and satisfactorily
solder those lugs as they were, and
not for someone to come in and tell
them to change their material speeiti-
ecations and parts design,

In defense of my argument., I sug-
gestedd preparing four terminal strips
with their lngs and a like number with
suitable Iugs that [ happened to have
with me at the time. This was done,
Two of their most efficient operators
thoroughly tecustomed to this portion
of their assembly were given the stand-
ard solder then in use and told to do
their best, The operator working on
the lugs 1 had supplied, completed
nincty-<iz connections before the other
opcrator  completed  forty-cight, Of
greatest interest to me was the very
superior quality of the soldering on
the ninety-six connections as compared
to the quality of the forty-eight, 1
won my point.

The chief engineer of a large mid-
western radio manufacturer called me.
Their =oldering, he frankly admitted,
wias poor—would 1 suggest the cor-
rect solder for them? A trip through
the production and stock departments
told me the story. No particular grade

* Research Engineer, Kester Solder Co

By P. C. Ripley *

or alloy of solder cauld correel the
troubles | found, The origin of the
trouble dated back to the embryo stage
of  the set-——the Iaboratory model,
From then on, troable had multiplied.
reaching its climax in the hurried
pressure of the mid-<eison produetion,
The ridio engineer's ability was above
reproach but, unfortunately, he lacked
in knowledge of the basie and sec-
ondary factors contributing to success-
ful =oft soldering.  Soldering w
mere detail with him-—-his duty  de-
manded the eareful balaneing of the

P. C.

RIPLEY

cirenit—checking the electrical values
of thix amd  that—selectivity--range
amd tonal quality held his undivided
attention,  This resulted in the selee-
tion of many units produced by other
manufacturers hecause of their elec-
trieal fitness hut with little or no re-
gard for their soldering quality,

Expert Soldering Neglected

The designing engincers worked up
the Layout into a compact unit, Theirs
was the problem of securing compiet-
ness, speed of production on machined
or manutactured parts, and the con-
servation of raw muaterials,  Solder-
ing still remained o neglected  cou-
sideration.  The rexult of their work
and that of the radio engineer took
form and was passed on to the pur-
chasing department. There it became
a problem of who=e materials and
piarts were the cheaper, what supplier
could make the promptest deliveries,
which resulted in substitution on many
items because of cheapnezs,  Further
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testx of the substituted items were in
order,  still  soldering was ignored,
Finally, after a great deal of delays,
the three interested persons agreed
and orders were placed,

The incoming materials arrived and
the inspeetion department checked for
electrical values, size deviation, quan-
tity  and appearance, but not for
soldering quality. That was not tlheir
job, they admitted, The stockroom
keepers accepted the mauterials and
stored them as faney or cunvenience
dictated, If rubber parts were stored
in close proximity to metal parts, it
wilx considered satisfactory. If rub-
ber insnlated wire remained in stock
while a more recent shipment of the
same item passed into production, they
siw no harm in such procedure. In
ather words, there was no cffort made
to preserve the soldering quality of
parts or raw material.

Then the time arrived for produc-
tion activity, and with this came
trouble. The alibi was passed among
the interested groups that the operat-

ors were new and green: that soon
they would have their organization

perfected and production would flow
at the schedule rate. 1t did not. Then
the production department drew the
writh of “the powers that be” for their
inability to deliver. As a matter of
ract, they were doing as well as could
he expected with conditions as they
existed, Finally the solder was blamed
and an idea came into being; send for
a solder expert and find out what
wride of cored solder to use to achieve
the result mathematical computation
luul arrived at as a proper production,

Thig honor and opportunity to serve
wis conferred on me, bt at too late
1 date for really effective and con-
structive  work. I  explained the
futilitv of the situation but availed
mysclf of the opportunity to outline
a2 anore productive policy for future
effort, It has borne fruit, although not
as perfeetly as 1 have wished, due
largely to the failure of the human
element.

Wasteful Methods

Another prominent producer of radio
apparatus ealled me. “Our solder bills
are excessive,” he said, “something
has to be done.” Tefore I eould ques-
tion him on the mutter of the probable
«ause, he was excitedly complaining
of the poor quality of their soldering.
Realizing that little could be done over
long-distance telephone, 1 agreed to
cateh a night train and to go over the
situation with him in the morning,

Their bills for solder mnst have been
excessive for several quite apparent
reasons, It seetned that operators In
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need of solder had a practice of cut-
ting lengths of from eight to twelve
inches from the spool. When these
were reduced to lengths of from three
to four inches they were discarded as
scrap. Assembly lines were lheavily
littered with such ends. I’assing down
the production lines I observed that
assemblies were not moving at a con-
sistently uniform rate. This led to
congestion at certain points and forced
idleness at others. Several of these
idle operators, in an effort to pass the
time, were moodily melting solder on
their iron’s working faces from whence
it dripped to the floor or hencl.

I approached one and asked: “What
is that stuftf”? She replied, without
looking up, “It’s solder.” My query
apparently left her unabashed and at
perfect eaxe so I ventured: “What
does the stuft cost™? This time she
shot back the information with an irri-
tated manner, “I dunno, I ain’t been
working here but a week.” I passed
on., meditating as I went.

My attention was next attracted to
a small group of excited employees in
orre of the production lines. A line
foreman was reprimanding two operit-
ors whose work secemed suddenly to
have developed more than the custom-
ary number of rejections, Making a
mental note of the particutar opera-
tions, I made my way down to the in-

spection group at the end of the linc.

“Yes,” I was told, “rosin joints are
occurring with alarming regularity on
the work of those two operators.” I
hastened back to their positions just
in time to meet the foreman bearing
away the spool of solder the girls Lhad
been using. ‘““Too much rosin in this
solder is the trouble,” he said. I had
heard that explanation before and it
failed to satisfy me. I asked and was
granted permission to take charge of
the spool until further investigation
could he conducted.

Rosin Joints Due to Sulphur

Immediately I gathered up a hand-
ful of the wires from these girls’ posi-
tions and walked to a window to ex-
amine them elosely. They were rubber
insulated stranded conductors and the
sulphur from insulation had played
havoe with the wire. Some were much
worse than others and the bad ones
were responsible for the so-called rosin
joints. I called the foreman and ex-
plained the situation. The explana-
tion did not appear to entirely satisfy
him. Realizing that I must furnish
proof that my contention waias correct,
I asked permission to go to the stock-
room and select wire for a test. To
this he readily assented. In the stock-
room I carefully culled wire until I
had accumulated three hundred pieces
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that were reasonably free from the
sulphur's attack. These wires and the
solder alleged to contain too much
rosin were handed the operators with
instruction to do their worst. The re-
sult was a hundred and fifty receivers
without a single rosin joint in the
area Dpreviously affected. My next
suggestion was for the selection of a
like number of wires that I felt were
capable of causing trouble and for the
foremuan to personally solder them.
This was good-naturedly refused for
he was convinced then that the wire
Dplayed its part.

In this particular case, the criti-
cized operators were using from five
to six times as much solder as would
have been necessary had the solder
receptiveness of the wire heen what it
should. The girls tried to make the
connections hy repeated applieations
of soldier and flux. I furtlier pointed
out that when any operaror encoun-
tered difticulty in the execurion of her
work, the whole line suffered. Idle-
ness would be forced on others heyond
her posirion and epixodes such as the
one of amusement by melting solder
might be expected. Their practice of
cutting solder into short lengths was
largely inexcnsable, Just o habit that
had erept into the organization and no
one had taken the time to analyze it
economically.

TIIE PURPOSE AND INSTALLATION
OF RADIO SILENCER
HE device known as the radio
silencer is the result of con-
siderable effort to eliminate
interfering sounds while using
the telephone. The interference to a
person carvying on a telephone conver-
sation is caused by a radio receiver in
two ways, namely, the direet transmis-
sion to the ear not being used for
receiving the conversation, and the
side-tone caused by the telephone trans-
mitter picking up the radio sounds and
delivering them to the receiver, thence
to the other ear.

In order to eliminate the ahbove dis-
turbances three means have been con-
sidered : Tirst to have a manual key
interposed in the loudspeaker cireuit
of the radio, sccond the use of a switch
operated by the switch-hook of the
telephone and the third by means of a
switch on which the telephone rests
when not in use. In the first of these
it was found that the switech was
difficult to mount and was unsightly.
The second presented the problem of
foreign attachments to the telephone
which is very much frowned upon by
the relephone companies, since repair-
men are likely to become confused in
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clearing troubles, and the instrument
oceasionally is rendered inoperitive by
such an attachment. The third method
was found to Dbe practical with proper
construction in that the telephone com-
panies do not designate where the
instrument shall stand when either in
or out of use.

This switch was constructed in the
form of a pad on which the telephone
rests when not in use so that the
weight of the telephone operates the
switch to close the loudspeaker circnit.
When the telephone is to be used it is
taken from the pad, which opens the
loudspeaker cireuit.

The switch consists of a lower sheet
of felt or leather or other material
whieh will not mar furniture, upon
which is placed a rigid sheet of in-
sulating material. Carried on this
sheet are two strips of metal, one of
which is secured at hoth ends, the other
being secured at one end, the other end
of which is free to move in order to
close the circuit when a weight is
placed upon it. Over this combination
is placed a second piece of felt or
leather which is stitched to the lower
sheet of felt or leather. Conductors
are extended from the two metal strips
to the loudspeaker circuit and so con-
neeted rthat the switch is in series
therewith.

On account of the low power carried
in any loudspeaker circuit no partieular
problems of switeh contacts or large
conductors are presented, The wire to
the loudspeaker can be made very
small on account of the low current
required to operate the loudspeaker.
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Landing Indicator for Airplanes

Safe Landing Made Possible During Fog

HI perfection of the Ianson
audio piloting cable system for

guiding blind aircraft to safe
landings, keenly followed by
radio engineers and leaders in the

aviation industry for two years, was
announced by Earl C. Hauson, of Chi-
cago, the inventor, January 29 at the
Ford Transportation IBxhibit in that
city.

Before its announcement numerous
successful landings were made at the
Ford airport, Lansing, Ill, by pilots
relying solely upon headphones and
meter readings for their altitude-
above-ground-readings and direection.
In making the announcement Mr.
Hanson said the development of the
system, which will rob the air lunes
of the hazards of blind ilying, was
made possible Dby the equipment
placed at his disposal by the Ford
Motor Company. Ford tri-motorved
monoplanes, and the use of the com-
pany’'s airport at Lansing were made
available to him for the two years of
experimentation.

Principle of System

Briefly, the system, based upon the
principles of electromagnetic induc-
tion, provides for parallel cables radi-
ating from the edges of flying fields,
every other cable emitting a code in
dots ; the code picked up by a loop at-
tached to the plane and made audible
—or visible—to the pilot by the use of
amplifier tubes.

An altitude checking ground an-
tenna activates an electric altimeter
which translates that intensity into
actual height above the source—or
cable. Thus, if the loops are draped
over high-tension lines, poles, bridge
heads, roofs or other ground obstruc-
tions, the pilot receives an altitude
reading which is exact from the height
of that obstruetion.

The altitude checking ground an-
tenna equipment consists of a loop of
buried eable several thousand feet long
and 600 feet wide. The loop may be
elevated on short poles if the terrain
or conditions favor such an iustal-
latiomn.

A motor-generator provides the
alternating-current for energizing the
loop antennae. A wattmeter associ-
ated with the eable system would show
the amount of power delivered to the
radiating system. Since atmospheric
conditions or time of day or night does
not in any noticeable way affect the
transmission of electromagnetic wave
energy emanating from the ground
cable system it is possible to obtain
the approximate height of aircraft
ahove the ground pilot eable systenr.

The United States Department of
Commerce, Bureau of Mines' report,
November 1929, says that experiments

based on the Ilanson inventions con-
ducted at Mammwoth Cave show that
the audio-frequency electromagnetic
wave energy passes readily through
900 feet of continuous rock. Large
bodies of salt water offer virtually no
opposition to the transmission of rhe
audio wave energy from submerged
cables to marine vessels.

Simple System for Airport

The following is a description of the
simplest cable installation tor indicat-
ing the entrance to one side of an
airport :

Two closed loops of buried cable
spreading from 200 feet near the en-
trance to the field to 1000 feet across
at the outer extreme form one com-
plete dot-dash system. An alternating-
current generator is connected through
constant energy regulating devices and
a rotating contact breaker to each
cable. The rotating contact breakers
are arranged in such a manner as to
allow one cable to project an invisible
beam of audio-frequency wave directly
above tlhie cable system, the interrup-
tions in the one cable forming dots and
in the other dashes.

This system allows a pilot to know
if he is going in a definite direction.
1lis map of the airport would indicate
the location of the cables in respect to
the landing field. To indicate to the
pilot the exact edge or entrance of the
field, another loop, 600 feet long by
several hundred feet wide, is positioned
at the entrance and at right angles
to the entrance cable loops and con-
nected directly to the generator. No
rotating contact—breaker or inter-
rupter is used in this circuit though
a constant energy regulating device is
required.

A more elaborate airport installa-
tion would consist of several of the
units mentioned in order that a plane
could approach a tfietd in a direction
best suited to the weather conditions
prevailing. A directional signal, to in-
dicate compass points, might be trans-
mitted from the dash guiding cables
spaced with pauses to indicate the
cardinal points.

A still further refining feature of
the system would be the utilization of
buried cables stretched across the tand-
ing field and positioned, for example,
1.000 feet from the edge. This cable
system could be energized by a 500-
cvele generator. The object of this
cable would bLe to indicate to the pilot
when lhis ecraft is taxi-ing across the
field to within a thousand feet of the
far end. The same generator could be
used to furnish power to the protective
cables for various sides of the field.
If desired, interrupting switeh mechan-
ism would indicate whiclh edge of the
field the ecraft was approaching.
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Most Practical System

The most elaborate and the most
practical system, if cost of installation
were not important, would be to use a
high power electric generating phono-
graph to energize the “gun coil,” the
coil positioned at the edge of the field,
and give rhe name of the airport and
its position on the compass. Voice and
music transmission at audio {requency
has been tried at the Ford airport
and proven successful. By use of spe-
cial relays, a row of vertically placed
electrie lights should he used to indi-
cate general height of aireraft alove
the altitude ground cable loops.

Receiving  equipment for aircraft
may be of several kinds. IFor small
private craft there may be loop an-
tennas comprising thousands of turns
of a fine copper magnet wire, enclosed
in a waterproof bakelite case approxi-
mately 14 inches in diameter and 2
inches thick. A small waterproof
flexible calble would connect the loop
antennas to the input of a three-stage
audio-frequency amplitier. This am-
plifier greatly increases the strength of
the audio-frequency signals received
wirelessly from the electrically ener-
gized cable system located on the
ground. With slight modification, the
present aircraft radio receiving set
may be employed.

Audible or Visual Signal

Either headphones or a calibrated
electric meter may be used. As a
plane descends over the electrically
energized ground cable system the
electromagnetic wave energy inter-
cepted by the loop antenna increases.
The amplified energy acruates the
meter causing the needles to indicate
to the pilot that the craft is reaching
a point a detinite distance from the
ground. The headphones may be used

in conjunction with the visual indi-
cating meter.
A light metal waterproof battery

case is provided to encase the batteries
furnishing eclectrical energy to the
vacuum-tube amplitier. The condition
of the batteries can be determined at
any time by the pilot by means of a
small double-scale meter mounted on
the front panel of the amplifier,

For passenger planes the loop an-
tenna is mounted within the metal
wings, as was the case with the Fords
used in flight tests, and placed several
feet from the wing tips. To prevent
absorption of the electromagnetic wave
energy, non-metallic material such as
laminated miearta, may be employed.
The micarta may be secured in such a
way as to maintain the strcamline of
the wing. The andio-frequency wave
energy from the ground passes readily

(Concluded on page 49)
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HIGH-SPEED AUTOMATIC TUBE
MANUFACTURE

(Concluded from page 33)

other feature of this machine is that
the tube, from the time it is placed in
position uutil it is tipped off, is con-
stantly being exhausted by the indi-
vidual pump, whereas on the old type
of machine there is n loss in pumping
time between each index or stop.

The basing machine is designed to
centent the hakelite base to the glass
bull. Before the tube is removed from
the machine, the lead wires are cut so
that the assemhbled base is ready for
soldering. The main feature of this
machine is the method ot holding the
the bulb and base in definite relarion,
so that it is impossible to obtiin tubes
with erooked or loose bhases. In the
new basing muachine, the holders are
automatienlly opened for insertion of
butb and base at the beginning of the
c¢yele, and again opened for ejection of
the hised tube at the end of the cyele.
The old method eulls for the opening
of the clamp by hund. This machine
has ninety heads as against twenty-
four hemds for 1he usual basing
machine.

Aging and Testing

As for the automatic aging and
testing machine, the nim here has been
to provide a single or eomhinittion ma-
chine whieh would age and also test
all tubes for elecirical characteristics,
segregating the good tuhes into one
group. and the defective tubes, properly
classified. into another group. For in-
stance, there are four testing positions,
namely: the first position throws out
all open filament tubes or tubes with
short-circuits between any of the ele-
ments: the second position throws out
all tubes in which the gas current,
leakage current or plate current is out-
side of the specitied limits; the third
position throws out all tuhes which
are not within limits for emission; the
fourth position is available for any
other desired classification. The tubes
which clear the preceding positions are
then ejected mechanically into a belt
which contains only perfect tubes.

Previous automatic testing machines
were (esigned solely for filament type
tubes, and, due to the fact that the
aging and automatic testing machines
were separated with just a belt con-
veyor to serve as the connecting link,
the indirectly heated type of tubes
could not le tested since the cathodes
cooled down between the aging and
testing machines. With the deForest
aging and testing machine, eombining
both functions, it is possible to test any
type of tube including the screen-grid
type.

The automatic high-speed equipment
not only produces from seven to ten
times as many tubes for a given unit
of time, but the products are far more
uniform than the products made on the
old type machines. Also, automatic
testing and aging, essential to the
high-speeil automatic produetion units,
is proving far more accurate than the

usual hand aging and testing. since it
does away with the ever-questionable
human element.

At the present time the one large
remaining labor item in the production
costs is the assembling of the parts on
the stem. or stem mounting. At this
writing even this phase ot radio tube
production is in process of heing elimi-
nateill by automatie machinery, xo that
in the near future there will be radio
tnbes made from start to finish with
an absolute minimum of human
intervention.

Several years ago, the simple -01-A
hatrery tube sold for £2.00. Today, a
much improved -01-A tube can be pur-
ehased for $1.25. Even the most intri-
cate types such as the a-c. screen-grid
tubes are sold at surprisingly low
prices.  And yet, with the possibilities
of the new automatic high-speed pro-
duction equipment now coming into
use. s well ax other contempliated hu-
provements. still lower list prices are
coming into view. Even the most com-
plicared rypes which may be developed
in the future. will eventually bhe pur-
chased at startlingly low prices, thanks
to the mechanieal and electrical robots
now taking their places in the radio
tube industry.

A

THE CHEMISTRY OF THE VACUUM
TUBE

(Conelwuded from puge 35)

nickel oxide used for blackening plates
are evidently sutliciently stahle. They
have a vapor pressure and oxygen
pressure lower than the full vacuum.

Flashing

One of the most essential processes
of large scale manufacture of tubes is
“flashing.” It consists in volatilizing
by heat a small quantity of magnesium
in the bulb before or after sealing.

We know that magnesium vapor
will react easily with oxygen, nitrogen,
carbon dioxide and carbon monoxide
and that it also will absorb a small
quantity of hydrogen.

The basic¢ reaction of the magnesium
ftash therefore appears simple. On
close investigation however we per-
ceive some inconsistencies.

The flash seems to absorb only a
limited amount of gas. If a tube
which has been flashed and sealed off
in the regular way is flashed again. as
a rule no further improvement of the
vacuum results.

When such a tube is then seasoned,
further absorprion takes place and a
very high vacuum is obtained. Strong
ionization is however essential for this
reaction to take place, It is quite
likely that ionization of the gases has
an important function alse during
flashing.

The Glow Discharge

The glow discharge in ionized gases
is an unusually powerful means of
producing chemieal reactions. Nitro-
gen is known as a very inert gas. It
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can be made to react only with great
difficulty and very incompletely by
any of the well-known means.

If it is however exposed to electrical
discharges it is converted into so-
called active or triatomic nitrogen. In
this form it is absorbed by many
metals with the formation of nitrides.

The chemical effects of the glow dis-
charge in relatively high vacuum has
not been investigated thoroughly.

These three typical examples of
problems in vacuum tube chemistry
indicate the magnitude of the tasks in
this tield. Only scattered bits of in-
formation are available at present,
leaving to investigators a nearly virgin
tield.

Methods used in metallurgy, phys-
ieal chemistry and electrochemistry
will have to be purloined and modified
«0 a8 to perinit complete investigations
in high vacuum.

A
I'URE MAGNESIA SOLVES TUBE
PROBLEM

The search of the radio tube indus-
try for a satisfactory insulating ma-
terial 10 use in heiter type tubes, ap-
pears to have horne fruit in pure
magnesia, according to J. K. Smith,
President of the National Radio In-
stiture of Washington. D. C.

After trying no end of insularing
nuiterials and ceramies, pure magnesia
in pulverized form, extruded from dies
in the desired cross section. broken to
proper length, and then fired at a high
temperature to rock-hard consistency,
is appareutly the solution. Tubes with
nignesia insulation for the heater,
have Leen tested at over-voltage and
excessive temperature. and apparently
possess a normal operating life of
thousands of lours. Thus the most
troublesome problem of radio, a satis-
factory heater for a-¢. operation, is
now solveil throngh the persistency of
specialists.

A

TUBE DEPENDS ON
ELEMENTS

The importance of the radio tube's
development is all the more recog-
nized with the realization that it bases
its operation upon rhe proper control
of one of the smallest subdivisions of
matter known to science, it is stated
by a representative of E. T. Cunning-
ham, Inc.

Electrons are the electrieal satellites
of the atom, which in turn. is a sub-
division of the molecule. it is pointed
out. It is the movement between
positive and negative charged atoms,
resulting in a flow of eleetrons, that
has been directed by science into the
principle by which the radio tube
operates.

The achievement of the present-day
precision of the individual tube, upon
a mass production basis, can be seen
as a marvel of science, when one con-
siders the minute units upon which
each valve operation depends.

MINUTE
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RADIO STATIONS CAN NOW
BROADCAST AT WILL

(Concluded from page 42)

wave. This will allow the powerful
stations of the country to cover wide
areas without interfering with receiv-
ers in their immediate vieinity.

At KDKA this effect will be
achieved with eight individual an-
tennas set on 110-foot poles ranged in
a cirele 800 feet in diameter. In order
to send out a strong sky-wave the an-
tennas are so arranged that rhe hori-
zontal radiations of each one will be
“blocked off” by the signals of the
other antennas. Thus the only way
in which the major part of the signal
strength can escape is upward whence
it will be deflected back to earth at a
distance by the Kennely-Heaviside
layer.

This upward movement of the sig-
als is compared to the action of a
lawn sprinkler which sends its spray
upward and outward so that it is dis-
tributed at a distance. but not im-
medintely around the source.

The method of symnchronization ad-
vocated by the Westinghouse group is
that of generating a frequency and
supplying it to one or more radio sta-
tions over either wire or radio facili-
ties to be multipled at the several sta-
tions sufficiently to be put out on the
air as a carrier wave, Methods which
do not depend upon a wire or radio
connection between the stations have
not proved satisfactory, it was said.

Both the New England and Chicago
synehronization projects utilize wire
connections. At one time the Westing-
house orgunization effected synchroni-
zation between KDKA and KYW by
sending the ecarrier frequency from
Pittsburg to Chiciago by short waves.
In this experiment the trouble caused
by fading was avoided by the insertion
of a mechanieal link in the eircuit at
each station the inertia of which ear-
ried it over the period of fading. Ilow-
ever the short-wave meuns of synchro-
nizing was carried on only as an ex-
periment while the conncetion of the
stations by wire is a thoroughly tested
method.

A

THE AMERICAN SCHOOI, OF

THE AIR
AY 8. ERLANDSON. executive
director of The American
School of the Air. and who

also is educational director of

the Grigshy-Grunow Company. in a
printed prospectus says:

“The American School of the Air is

the first nationally conducted program

of educationnl broadcasting ever to be

attempted in the United States. Its
sponsors, the Grigsby-Grunow Com-
pany with the cooperation of the

Columbia Broadcasting System, wish
the public to know that it therefore
must be essentially experimental in

nature. It is not an institution with
an unyielding curriculum; it belongs
to the schools and the homes of the
eouniry.

“Edueators. whether they bhe acting
in an administrative capacity or as
teachers in rhe classrooms. are urged
to make eonstructive suggestious.
Parents and all others interested in
the education of youth are asked to
cooperate in every way. It is a well-
known faet that the worthwhile or-
ganizations in the world are nor the
produet of the imagination of single
individuals, hut rhe result of eoncerted
effort in the direction of social better-
ment.

“The finest producers. performers
and continuity writers skilled in the
ditlicult technijque of presenting ma-
terial artistically have heen obtained.
In addition. some of America’s leading
educators have made valuable contri-
Lhutions relarive to subject material
and  child participation activities.
There remains still much to be dis-
covered regarding the best method of
classroom receprion and the best way
to utilize 1he excellent material sent
out over the air.

“All suggestions hased on observi-
tion of this experimenral series, not
only regarding reception but also re-
garding the type of material presented
and the manner of presentarion, will
be welcomed by the American School
of the Air. These suggestions will
materially help in the revelopment
of these courses of instruction. They
will also bLe turned over to the re-
search authorities of the U. 8. Bureau
of Edueation.”

A

MARKETS FOR THE “B” BATTERY

HILE certain new uses for

“I#"* batteries have come into

existence of late, the battery-

operated radio receiver is by
far the largest and most important
“I¥” bautery user, and from all present
indieations, will eoutinue ro be so for
@ long time to come. aceording to a
reeent survey of the tield compiled by
L. E. Iorine, sales engineer of Na-
tional Carbon Company.

Well over half of the battery-oper-
ared receivers are in towns and cities.
the remainder being on farms and in
rurial communities where central sta-
tion power is not available, the survey
developed.

The “B” battery market created by
town and city owned battery receivers
is too large and too important to be
neglected. Progressive dealers here
and there actually have increased
their “I3” battery sales in 1929 over
those of 1928 by taking advantage of
the fact that other radio dealers in
their vicinity have allowed their inter-
est and their efforts to be diverted
from “B’ batteries to other radio prod-
uets. There is a golden opportunity
in practically every city and town in
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the eountry for certiain dealers to
capitalize on the tendency of other
deulers to neglect the highly important
“B" battery.

The rural market is running the eity
market a close second and is gradually
euining on it. Dealers in position to
serve this market should be kept
keenly alive to the possibiliries of
profit through the sale of “B" batteries
to this growing market.

The talking moving pierure theatre
is the largest of the non-radio users
of “B" hatteries. This market is
growing rapidly. Additional theatres
are being wired for sound almost
daily and praerically all sueh theatres
use "“B"” batteries.

Automohile radio and radio installa-
rions aboard pleasure hoats are other

uses which may develop a large de-
mand for “B” batteries.
Police radio patrol systems are

being adopted by certain of the larger
municipalities. Isach radio-equipped
squad car requires three or four 45-
volt “B” hatteries and renewals must
e made at compararively frequent in-
tervils beecause of the almost continu-
ous nature of the service. As more
and more cities adopt this scientific
method of e¢rook catching. another
large and important *B” hattery mar-
ket will he developed.

Aireraft radio is still in its infancy,
but gives promise of growing to im-
porrant proportions in time. Battery-
operated heam and Dbeacon receivers
as navigation aids already are being
used hy commercial air transport com-
panies, and it requires no great stretch
of the imagination to visualize rhe air
of rhe future congested with privately
owned Dlanes. all radio equipped to
wive trattic signals and to aid in land-
ing.

The future of the “B” battery is
bright. The rising popularity of the
a-c. set reduces only one of the many
markets for this produet; the others
are all growing.

A

LANDING INDICATOR FOR
AIRPLANES

(Concluded from page 47)

through the micarta and creates elec-
trical energy 1n the thousands of turns
of wire comprising the loop antenna.

The multiple stage amplifier may be
located in any convenient part of the
craft. The apparatus ean be turned
on or off hy remote control switch
mechanism mounted on the instrument
bhoard. The hattery case may be placed
at any convenient point. Besides the
use of the audible signal and visual in-
dicating meter, it is possible to use
electric relays in such a manner as to
control flight of the craft over a pre-
determined course without the aid of
anvone on the craft except in making
final landing.
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PATENT AND TRADE MARK ATTORNEYS

Tﬁ@]ﬁ“@ndl of Inventio

By RICHARDS R GEIER,

COIN-CONTROLLED RADIO-
RECEIVER

Richard Sause, of New York, N. Y. U. S. Patent
No. 1,745,506. (lssued Feb. 4, 1930)

This invention relates to improvements in coin-
controlled radio receivers, and has particular refer-
ence to such devices wherein coins of different e-
nominations can be selectively employed to operate the
radio receiver during time cycles of difterent lengths
commensurate with the values of the several different
coins.

An important object of the invention is to provide
a coln-controlled radio receiver in which the respee-

tive time cycles are accurately defined by automatle
means, and in which the commencement of the pre-
paid time cycle s manually controlled after insertion
of a selected coln in the apparatus.

A

SOUND-REPRODUCING
APPARATUS

Theodore Lindenberg, of Columbus, Ohio. U.
Patent No. 1,742,402,  (lssued January 7, 1930)

This invention rel.\tes to lmp‘rn\ements in sound
for use in conmection

] 2rs

with radio recelving apparatus or other sound appa-
ratus utilizing electrical sound developing and ampli-
fying means.

A

SOUND AMPLIFIER
Arvid Emanue! Brandstrom, of Milwaukee, Wisconsin.
U. S. Patent No, 1,744,101, (Issued Jan. 21, 1930)
This invention relates to Improvements in sound
amplifiers and its object is to provide a device of this
type that is adapted for use on combination radio

object is
interchangeable ussociating the
operatively with either the radio or the phonograph.

One to provide

amplifier

and phonograph
means for

sets.

274 MADISON AVE  NEW YORK CITY

Free boolks on patent and trade-mark law
can be obtained by our readers upon request
to Radio Enyineering or direct to Richards
« Geier. Colies of the patents described on
this page wmay be obtained through the
«above mentioned firm of patent attorneys.

(AT THITHHN Il it

SPEAKER

Hobart A. Simpson, of Ocean Grove, New Jersey
Assignor to Asparad Radio Corporation, of Asbury
Park, New Jersey. S. Pateat No. 1,746,289.
(Issued February 11, 1930.)

This Invention relates to what are generally known
as loudspeakers.

The objects of the invention are to improve the
tonal qualities of this elass of devices. to provide a
speaker which will reproduce faithtutly the tone values
ranging from the lowest throngh the highest of the

awlible scale, which speaker will be artistic in ap-
pearance as well as {n the musieal sense. and further-
more, be of relatively simple, Inexpensive deslgn and
structure.

A
VACUUM-TUBE RECTIFIER

Milton K. Akers, of Troy, Ohio, Assignor to
Western Electric Company, Incorporated, of Nzw
York, N, Y., a Corporation of New York

Patent No. 1,747,852, (Issued February 18, 1930)
This invention relates to a rectifler, and more
particularly to a three-electrode electric discharge

rectifier, .
One of the objects of the imnvention is to produce
by means of rectification, a flat-topped or substan-

tially uniform continuous current wave,
A
RADIO RECE!VER CONTROL
MECHANISM

Robert Martini, of Chicago, Mllinois. U. S. Patent
No. 1,735,972. (lIssued November 19, 1929.)

The present invention relates to a control mechanism
for radio receiving sets and.has for one of its im-
portant objects to incorporate a clock in the receiv-

-z
ing set so as to be mounted In the panel an! to
provide circumjacent the face of the clock a dial
with indicia thereon for tunlng purpuses and an
indicator associated with the dial controlled by the
tuning operating mechanism.
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CONTROL OF RADIOCIRCUITS
Leroy F. Dyer, of Quincy, Massachusetts, U. S.
Patent No. 1,738,640. (lssued Feb. 25, 1930.)

Oue objeet of the present invention is to provide
an arrangement which will facilitate the simultaneous

circnits  of  different electrical

A

RADIO SIGNALING SYSTEM

Lloyd Espenschied, of Hollis. New York, Assignor
to American Telephone and Telegraph Company, a
Corporation of New York. U. S. Patent No. 1,746,305,
(lssued February 11, 1930.)

This {nvention relates generally to systems for
transmitting energy and particularly to the protectivn

tuning of related
characteristics.

Its object is
to provide a method of and apparatus for eliminating

of such systems against disturbance.

or minimizing the efects of disturbances in sueh
systems, whether in power circuits or signaling sys-
tems, and fn either wire or wireless systems of
communication.

A

ACOUSTIC DEVICE

Frederick Boxley. of Oakiand, California. U.
Patent No. 1,738,632. (Patented Feb. 25, 1930)

The object of the present invention is to generally
improve and simpiify the construction and operation
of sound reproducing diaphragms; te provide a sound

4 /2

reproducing diaphragm of the cone-shaped type fn
whieh the diaphragm may be materially decreased
and the total area presented materially increased and
further to provide a novel mounting which leaves the
peripheral edge of the diaphragm entirely free and
nnsupperted so that the vibrations transmitted to the
diaphragm will bodlly move the same throughout Its
entire areu.
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RSMA JOINS NFRA

The Radio Service Managers Association, of 324
West 42nd Street, New York City. has the distinction
of being the flrst and only serviee organization to
be admitted to membership In the National Federa-
tion of Radlo Assoclations, Inc.

Word has just been received of the approval of
the application of the Radio Service Munagers Asso-
ciation and its election to membership. Coming at
this time. when the RSMA is but one month short
of belng a year old, this is a fitting climax to eleven
months that have been filled with accomplishments
far exceeding even lhe most optimistic expectations
of fts organizers, .

The monthly meetings of this Association which
have been largely attended since its inception, have
grown to such un extent that larger meeting quarters
had to be provided. Future meetings will be held
in the Englneering Societies Building, 28 West 39th
Street, New York City, on the last Monday of each
month at 8 p.m. All who ure interested in radio
and radio service are welcome to attend.

A

OPTIMISTIC

That the United Scientific Laboratories Inc., 113-
115 Fourth Avenue, New York, are optimistic over
prospects for big business during the coming season
is evidenced by the fact that they have enlarged
their plant and floor space and have fnstalled much
new machinery and equipment to provide for effective
and rapid production of their new type S. G. shielded
condensers.

Plerce-Airo, Inc.. a subsidiary of United Scientific
Laboratories, is also Pplanning for big business by
Inereasing their facilities for the production of their
new 1931 Triple Screen-Grid Pierce-Airo Chassis.

A

MANUFACTURERS OF VACUUM TUBE MACHINERY

The present high standard the radio industry hus
achieved in the manufacture of its products has heen
due mostly to improved mechanical methods. Ma-
chinery of intricate design has been incorporated
throughout the industry and. as a consequence, radio
receivers able to perform with a high degree of per-
fection, to sell at a nominal price have resulted.

One company that has followed the trend of rapid
progress in this branch is the Arrow Manufacturing
and Machine Co., Inc., of North Bergen, N.
This firm has made a special study of the radio tube
industry’s requirements for many years and the repn-
tation it bhas galned in this endeavor has gained
nation-wide recognition. It specializes in the manu-
facture of all types of vacuum tube machinery. in-
cluding vacuum pumps, single and compound auto-
matic hot cut-off flare machines, and 24-position
automatic exhaust machines.

This firm, in a newly constructed factory, has pro-
vided every facility and convenience for designing
machinery that may be needed in the future improve-
ment of the radio vacuum tube.

Its staft of engineers and designers are in a posi-
tion to advise vacuum tube manufacturers on any

intricate problem arising in particular cases. Ad-
vanced engineering methods. the result of a long
period of experimentation, are available from the
officers of this organization.

A

STRAYER AND PICARD START: ON TOUR

Convinced that marketing problems of today imply
unusual merchandising plans, an unusual type of
business voyage has just been started upon by Fred
H. S8trayer, sales manager for the Sylvania Products
Company. accompanied by Richard A. Pieard, of
Picard-Sohn, Inc, advertising counsel for Syivania
Radio Tubes and Sylvania Lamps.

The Idea of research inte marketing conditions
and resale problems i3 not new, but one of the prime
factors of this tour is to lay the ground-work for a
new type of business helpfulness for retaiiers hand-
ling the company’s products.

A
CONTAINER CORPORATION OF AMERICA

According to an announcement made by J. P.
Brunt, executive vice-president of the Container Cor-
poration of America and president of the Midwest
Box Company with headquarters at 111 W. Washing-
ton Street, Chicago, Ill., the Container Corporation
has acqulred the Sefton Container Corporation and
Dixon Board Mills, Inc. The Sefton Container Cor-
poration owns and operates three plants, ome In
Brooklyn, N. Y., one In Chicago, Ill. and one in
Anderson, Ind. The products manufactured in the
Brooklyn plant are corrugated flbre boxes and cor-
rugated paper products. The Chicago plant of the

Sefton Container Corporation manufactures paper-
board cartons, paper pails and corrugated flbreboard
products while the Anderson plant manufactures cor-
rugated flbreboard products and folding paperboard
boxes. The Sefton Container Corporation has been
a large suppller to the radio parts and radio tube
industries.
A

BAUKAT DIRECTS PUBLICITY FOR RCA RADIO-
TRON CO., INC.

There ls perhaps no one better known to the radio
trade than Henry W. Baukat. It will, therefore
greatly interest everyone to know that he has just
accepted a position with the RCA Radiotren Co., Inc..
as director of publicity and will also be editor of
their new publication, “Good News.” He will be
located in Harrison, N. J., where the main offices
of the RCA Rudiotron Co., are located.

HENRY W. BAUKAT

Having been an amateur as far back as 1912, and
having studied radio in all of its phases ever since,
he may well be said to be a charter member of the
radio industry.

For the past five years he has been technical and
associate editor of *’Radio Retafling” and has con-
stantly been calling on and Intervlewing radlo manu-
facturers, wholesajers and dealers. In the course
of his travels he has come into close contact with
thousands of members of the radio trade. He hns
sold merehandise over the counter with them, and
has helped them solve their problems. Being a
member of the Institute of Radio Engineers he has
maintained contact with other engineers. His genial
smile is a well known feature of engincering meetings.

A

ALL PURPOSE LINE OF SPEAKERS
The Oxford Radio Corporation, 3200 Carroll Ase-
nue, Chicago have issued a new display sheet and
price list of their line of electrodynamic loudspeakers
for the home, for public-address, auditorium and
theatre uses. A

POLYMET DECLARES REGULAR STOCK DIVIDEND

At a regular meeting of the directors of the Poly-
met Manufacturing Corporation, the quarterly divi-
dend of 25c. per share In cash and 1 per cent. in
stock was voted and passed, payable April 1, to
stockholders of record March 22. The record of
Polymet for sales earnings and dividend payments is
extraordinary, and this 18 but a furtber example of It.
Mr. Nat. C. Greene, vice-president of the company.
reports that confidence is once more apparent in
radiodom and that production plans of many radio
companles are rapldly being completed. This spirit
is reflected In substantial orders falling to the Poly-
met lot, for colls and d s of the
varlous types made by the company.
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MACHINE MADE PARTS

Metal stampings, finished metal cases, shields for
colls and tubes, as used in radio manufacture, can
be turned out unlformly and economically only in
quantity. The Marquette Tool and Mfg., Co., Chi-
cago, Illinois has just issued a bhooklet entitled
“‘Better Stampings,” which wili be wmailed upon
request.

A

ARCTURUS ANNOUNCES NEW HIGH SPEED PRO-
DUCTION

Recent statements from officials announce that the
Arcturus Radio Tube Company. Newark, New Jersey,
las gone inte high speed production on ten im-
proved types of Arcturus tubes in their new factory.
These tubes are being made on the latest design of
automatic machinery insuring unifermly perfect pro-
duction of the tubes which represent new develop-
ments In the standard Arcturus line of a-c. and
d-c. tubes.

A

ENAMELED WIRE AND TUBE FILAMENT WIRE

Because of the rather limited source of supply of
enameled wire and of carbonized nickel strip, the
radioc manufacturing industry will be interested to
learn that the National Harris Wire Company, Verona
and Mount Prospect Avenues, Newark, N. J. has
purchased the Standard Alloy Wire Company. The
Company also makes a patented tube fllament wire
known by the name of silectron alloy.

A

CONDENSERS AND DIALS
Precise Products, inc.. 254 Mill Street, Rochester,
N. Y., have issued a pamphlet illustrating that com-
pany’s precision condensers and drum dials.

A

SET PRICE ADVANCED

Effective March 15th. The Sparks-Withington Com-
pany has announced that a slight increase will be
made in the list price of their newest instrument, the
Sparton Model 589. Until that time all present
eastern, western and Canadian prices will remaln in
effect.

Early sales volume on this model indicates, accord-
ing to Sparton officials, that this new model will
enjoy greater popularity than any other Sparton
that has preceded it. It has accomplished the object
of bringing Sparton instruments within the means
of nearly every home, and the buying response has
been beyond expectations, it is said.

The increase to be announced will not remove ft
from its present price class, and will continue to
include its full equipment of ten tubes.

A

NEW PRINCIPLES IMPROVE BOTH RADIO AND
PHONOGRAPH TONE
Both radio and phonograph have reached their

present state of perfection through valuable contri-
butions from telephone laboratories. For example
the electricai recording methods used in making the
present fine phonograph reeords is a product of tele-
phone laboratory research.  Electrical reproduction
by means of the electromagnetic pickup and the
high quality audio amplifier also are telephone labora-
tory developments.

Another contribution that is credited to the tele-
phone laboratory is the marked improvement in
broadeasting that is made possible by what is known
as high moduiation. Broadcast stations using this
new system impress on their carrier wave a greater
percentage of the useful modulation signil which 1s
in faet the program signal. This results In several
advantages, such as an Inerease in service range of
the station amd Iimproved quality of signal within
this area.

In order to take full advantage of this improve-
ment in broadcasting. the radio receiver should have
linear power detection such as is provided in the
Stromberg-Carlson No. 654 receiver. This new re-
celver is a radio-phonograph bination designed In
a telephone laboratory, to take full advantage of the
fine audlo reproduction asailable on modern high-
quality phonograph records as well as on the air.

The flexible armature magnetic plckup which is
incorporated in the phonograph portion of this com-
bination reveals exquisite tones that have hitherto
remained concealed in the record grooves. it ls stated.
The flexible armature in this type of pickup permits
the needle to follow the minute fluctuations of the
record groove with accuracy and bring out the subtle
and distinctive overtones which would be omitted
otherwise, It is said.
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Why Waste
all this Space
- = on Condensers

MERSHON

— ELE LECTROLYTIC<—
CONDENSER

using the Mershon Condenser, as well as

f those of our laboratories, are available
on alns m ° to engineers. Bulletins, diagrams and

a consulting service for your particular

in 35 cubic iHCheS f;r';'il;{;e;:’,:lu;_’re yours for the ushing.

The use of heavy, cumbersome condensers is passing with the realization that
the famous Mershon Electrolytic Condenser not only saves WEIGHT and
SPACE, but delivers abnormally HIGH CAPACITY in small space. Thirty-one
leading radio manufacturers specify the Mershon Condenser as standard equip-
ment l)ecauae it is self-healing, economical, humless and trouble-proof.

For the engineer interested in designing a new power-pack; for the builder of
a Televmon set or a short-wave transmitter or receiver; for the sound engineer,

the expert service man, the laboratory worker — the MERSHON CONDENSER

is an indispensable aid.
Mershon Division, Dept. R-3

THE AMRAD CORPORATION,
Medford Hillside, Mass.

SELF-HEALING
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ECONOMIES EFFECTED BY NEW TUBE PRODUC-
TION UNITS

An entirely new conception of production costs is
being brought about with the initial operation of the
new high-speed. automatic tube fabricating units now
installed in the DeForest Radio Company’s plants,
according to Allen B. DuMont, Chief Engineer of
that company.

“Until recently,” states Mr. DuMont, ""the stand-
ard tube production units such as the sealing ma-
chines, exhaust machines and basing machines, have
been set for a speed of approximately 300 an hour.
1 am speaking in terms of good tubes. of course,
with the necessary pumping time. About fifteen
months ago, the lieForest engineering staft, reallzing
the need for greater volume of radio tubes, set to
work developing entirely new production units. Re-
cently, these high speed, automatie production units
have been placed in operation in our Passale, N. J.,
plant, and the results have exceeded our expectations.
We are now Dandling as high as 2000 tubes per
hour on these new units. as contrasted with 300
per hour on the former standard units.

‘“We hope to have in operation shortly our auto-
matle stem machine, which will assemble the stem
or ‘Innards’ of the radio tubes by mechanical means
instead of the time-consuming and costly hand as-
sembly of the present time. With thls autematic
process, together with automatic aging and testing,
we shall have radio tube production on an entirely
new basis.

**The DeForest Iiullo Company. in addition to de-
veloping and building its own production equipment,
which is unique in the radio tuhe industry, alse
makes all its parts, including plates, coated flla-
ments, cathodes. grids and so on, using special auto-
matic machines.”

A
GOOD A-C. TUBES SHOULD LAST FULL 1000
HOURS

That good a-c. tubes should provide satisfactory
service over a period of 1000 hours, is the claim
made by radio tube manufacturers. Tlowever, there
is one stipulation which should be observed, namely.
the maintenance of applied voltages within 5% plus
or minus of those specitied. Tube manufacturers will
not stand hack of tubes which have been ahused.
knowingly or otherwise, by their users. ‘The better
tube plants have experts who examine the returned
tubes most critically, even under a microseope, and
know precisely what has been done to the tubes.

t a set uses up tubes at a rapid rate, the line
voltage may be at fault. Users generaily tuke the
110-voit current supply for granted. yet it may vary
all the way from 85 to 140 1olts. Furthermore.
while the radio set may be provided with a “high”
and *low’” voltage arrangement to compensate for
permanently high or low linc voltages, it is the
rapidly ‘luctuating line voltages that cause the trouble.
Unless the set user has a line voltmeter at hand
and watches the voltages. so as to work the ‘‘high”
and *Tow’* taps or switeh accordingly. the tubes are
apt to De subjected to severe overloarls on the one
hand, and 1o insuflicient voltages for satisfactory
operation. on the other. The need for automatic line
voltage compensation fs therefore obvious, and has
brought into existence the line voltage regulator or
line ballast clarostat. This device is being featured
in several of the standard broadeast receivers today.

A

WESTINGHOUSE ELECTRIC REPORTS RECORD
SALES AND EARNINGS FOR 1929

As shown by its abnual report, which was made
pubHe March 12, the sales hilled. the orders hooked.
and the net income of the Westinghouse Electric &
‘Manufacturing Company for the year e1|(|lng Irecem-
mer 31, 1920, exceeded these for any previous year
in the compuny’s history,

The gross billed totaled $216.364.518.

The volume of nnfilled orders on January 1, 1930,
was $62,025.399, a gain of approximately $15,-
000,000 over last veur,

A

CANADIAN MARCONI COMPANY BUILDS NEW
FACTORY

The success achieved Dy Marconi radio recelvers
and Marconi commercial transmitting and receiving
equipment. in recent vears. has resulted in present pro-
duction facilities becoming entirely inadequate to
care for the steadily growing demand for Marconi
produets. .

It has just Dbeen announced that the Canadian
Mareonl Company has purchased a site of 125.000
square feet of land in the Towa of Mount Roval,
P. Q.. where work on the creetion of i new Marconi
manufacturing plant hag already heen startedl.

It is felt that the location of the new plant in
the Town of Mount Royal witl offer strategic advan-
tages. Inasmuch as it Dborders Montreal where the
head ofives of the Canadian Marconi Company are
gituated in the Marconi Building.  Tn addition it
provides excellent rail shipping facilities at its very
door.

A

SCREEN-GRID NEUTRODYNE

Screen-grid neutrodyne, according to R. 11 Langley.
director of engineering of the Crosley Radio Corpara-
tion. i& not just a name but means something. It
is a new type of radio-frequency transformer incor-
porating several of the important patents held by
the Mazeltine Corporation. It is particularly adapted
to the screen-grid tube and has bheen developed through

the engineers of the Crosley Radio Corporation and
the Hazeltine Service Corporation.

This transformer involves an entirely’ new concep-
tion of the mechanism of transferring the signal
from one tube to another. If the engineers had heen
content to base their development work on the usually
accepted theory, they never would have produced this
remarkable new device.

The concentrated primary which is placed outside
the secondary rather than inside the secondary is
one of the secrets that gives not only a greatly in-
ereased gain, but a degree of constancy of amplifi-
cation over the entire broadvast frequency ragne.

Not only does this transformer produce much
greater sensitivity in the set, but it also gives a
corresponclingly important increase in the selectivity.
Ilere again the important departure from conventional
design is the reason. This new radio-frequency
transformer is by no means the most economical
transformer to huild, but the improved performance
obtained and the mass production methods used in
the Crosley plant offset this additional cost and
give to the Crosley set a perfection of performance
that cannot be obtained in any other way.

R. C. A. TUBE LICENSES
The Perryman Eleetric Company, and the Cable
Radic Tuhe Corporation, have bheen granted tube
manufactnring licenses by the Radio Corporation of
America.
A

INSPECTION INSURES PHONOGRAPH  SATIiS-
FACTION

Those radio manufacturers who have had experience
in telephony have learned—perhaps better than most
set makers—Iihe value of frequent and therough In-
spections. The reputation which Stromberg-Carlson
Teiephone Manufacturing Company enjoys for high-
grade radio apparatus js due in no small measure to
the careful inspection belind each item of material
and construction that goes into the making of each
of its sets. Many of the Company’s radio inspectors
ure trained switehboard men and their carcful train-
ing and telephone experience is of value to them.

In the case of the company’s No. 654 rmlio-phono-
graph combination, inspection is particularly thorough
as it must cover both radio and phonograph aspects.
After mechanical, power, aligning and other tests are
given the radio portion. the phonograph also receives
rigid inspection. Chassis bolts are tried for tight-
ness so that there will be no rattling or insecurity
of parts.  The tester ascertains by checking code
numbers that parts designed for use together are
so used. lle sees that screws on the lil and door
hinges are tight and that the lid and doors work
without binding, Ile tries out the motor switch
seeing that starting and stopping are instantaneous:
he also switches the volume control key into the
pickup position to see that it makes proper contact.
Then the tester puts a stroboscopic disc on the turn-
table and rotates it to check speed. \¥hen the speed
is properly adjusted. a record is played for ear test.
le also plugs in the pickup jack and turns on the
pickup switeh when the pickup is disconnected to see
that there is no troublesome bum. The phonogruph
volume control is rotated to see that a proper grading
of volume is obtainable over the entire range.

REDUCTIONS IN RADIO TUBE PRICES
Ofiicials of the delorest Radio Company have an-
nounced reductions up to 35 per cent. in the list
price of the most popular types of radlo tubes, due
to the perfection and operation of automatic high-

speed production machinery. It is said that the
new niethods of producing radio tubes will, within
a short time, mean a substantial saving to every

one of the more than 10,000,000 owners of radio
sets In the United States.

A

STEINITE'S 1929 PRODUCTION CLEANED UP—
BEGIN ON 1930-31 LINE

“Steinite is already under way with the produc-
tion of its offerings for the 1930-31 radio vear, and
there is not a single receiver of the past season un-
sold or in stock.”

That’s the stalement of Arthur T, Ilaugh. Stein-
ite’s vice-president and general manager, at the March
meeting of the directors of the Radio Manufacturers’
Association at Buffalo.

“We are well along with the coming season’s pro-
duetion.”” sail Mr. Haugh, “and already many of
our jobbing friends have come to Ft. Wayne for a
look and a talk.”

A

TRANSFORMER CORPORATION ENTERS SET
FIELD

Word comes from E. J. Dykstra. general sales
manager for the ‘lI'tansformer Corporatlon of America,
that this company in additlon to supplying many of
the trade’s outstamling receiver manufacturers with
electrodynamic  speakers, coils, chokes, ete., will
launch a radio receiver—to be known as T. C. A.
Radio—manufactured under license granted by Radio
Corporation of America and associated companies.

A
WIRE-WOUND RESISTORS

“Cresohm" 1s the name designating a new wire-
wound resistance added to the line of resistors man-
ulactured by the Cresradio Corporation, 106 Jamaica
Ave., Jamaica, N. Y. ‘These resistors possess sev-
cral advantages, chie! of which 1s the new enamei
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coating with which “Cresohms’* are covered. This
company went quite fully into the matter of vitreous
enumeis for coating resistors, deveioping a coating
which is entlrely neutral; that is neither basic nor
acid and will not affect the fine resistance wire after
many cycles of heating and cooling,

The well-known ani standard Crescent Lavite re-
sistors also are manufactured by the Cresradio Cor-
poration.

A

R. E. SMILEY TO DIRECT KEN-RAD SALES

Richard E. Smiley, formerly vice-president In eharge
of _sules of the Rremer-Tully Manufacturing Company,
Chicago, counterphase radio sets, has been appointed
sales manager of The Ken-Rad Comporation, Owens-
boro, Ky., manufacturer of Ken-Rad radio tubes. He
was, at one time. assistant genmeral sales manager of
the Atwater Kent Manufacturing Company, IPhila-
delphia.

A

SCIENTIST JOINS NATIONAL UNION

Due to the formation of the new RCA Radiotron
Co., Dr. RLalph E. Myers of East Orange. N. J.,
has heen made available as chief engineer of the
National Union Radlo Corporation, 400 Madisen
Avenue, New York City, to whom RCA made a
§2,000.000 loan.

Dr. Myers has heen chief engineer in charge of re-
search and development on lamps and radio tubes
for the Westinghouse Lamip Company, Bloomfleld,
N. 1., and was with Westinghouse for twenty-cne
vears. He was one of the scientists who developed
the 227 tube, was one of those developing the gen-
eral line of oxide-coated filament tubes nnh has par-
ticipated in the laboratory and actual manufacturing
task of perfecting radio audition ever since the in-
dustry’s earliest days.

Dr. Myers Jjoing National Union Radio Corpora-
tion's board of directors as vice-president and chlef
engineer, according to E. A. Tracey, rvice-president in
charge of sales.

A

CABLE RADIO AND TUBE CORPORATION

A letter from A. D. Strathy, dircetor of sales,
Cable Radio and Tube Corporation, Brooklyn, N. Y.,
reads, in part:

"1 have just returned from a trip which I started
the first week in January, during which I have been
out on the Pacific coast and in most of the states
west of Indiana,

“1 have noticed all along the Tlne that surplus
merchandise which has been disposed of through so-
called «umping methods. has been absorbed with re-
markahle celerity in mwost cases, and as things are
taking shape st this moment I feel that the manu-
facturers of quality tubes are golng to enjoy a banner
vear in 1930."

A

SILVER-MARSHALL APPOINTMENT

C. W. Hunter, recent Pacillc coast manager of
Kellog Nadio. has Leen appointed to & position with
Silver-Marshall, Inc.. well-known Chicage manufac-
turers of Silver Radio and of the §-M line of radio
parts.

Mr. Hunter, with headquarters In Los Angeles, s
closely aMliated with the radio distributors and dealers
of California, Oregon and Washington, and is un-
usually weil equipped to manage the West coast In-
terests of Silver-Marshall and to carry out their
expansion program for the €oming year.

A

H. W. KADELL TRANSFERRED TO NEW YORK

. W. Kabell, formerly of National Carhon Com-
pany’s Research Laboratery in Clevetand, has been
triansferred to the Eveready Raytheon, tuhe divlsion
of National Carbon Company headquarters in New
York City, attached as sales engineer in the Evcready
Ravtheon tube division of the general sales depart-
ment.

Mr. KaDell will he responsible for contacts with
set manufacturers, development of new uses of tubes,
technical instructions for the organization, handling
of technical inquiries on which the districts require
help and all work of similar nature.

A

ARTHUR T. HAUGH

Arthur T. Haugh. formerly president of the Radio
Manufacturers’ Association, has been elected rvice-
president in charge of merchandising of Valley Ap-
pliances, Ine., lochester, N. Mr. Haugh is well
known in the radio and automobile fields.

A
BOOK REVIEW
Principles of Radio Communication.
John II. Morecroft.

1001 pages, 9x6 inches. Cloth. Illus-
trated. Published by John Wiley &
Sons, New York.

This Is the revised editlon of Professor Morecroft's
book, first brought out in 1921. The book helongs
in the lhrary of every radio engineer who desires tn
have at hand a textbook that covers every phase of
this subject. 'The chapters on vacuum tubes, ampli-
flers and filter circuits are replete with information
of value to the laboratory as well as the practical
englneer.
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cr if he Many Reasons Wy

LEADING
ELECTRICAL ENGINEERS

LECTRICAL Engineers recognize that Phosphor Bronze is the
ideal metal for contact springs because of ils unique proper-
ties:  Extraordinary strength and toughness, ability 1o retain resili-
ency under repeated bendings, high resistance 1o fatigue, corrosion
and frictional wear.

The preference of these Engineers for RIVERSIDE Phosphor
Bronze is—true enough—Ilargely due 10 the fact that we specialize
in its production and, hence, have the ability and equipment
necessary to produce the best alloy for their specific needs.

In the final analysis, however, this preference is first of all due 1o our
willingness 10 cooperate with consnmers in their efforts 10 determine the
precise alloy and temper which will produce the best results in accordance
with the fabrication and ultimate funection of the contact spring under
eonsideration.

If you have problems involving the use of Phosphor Bronze just inform
us of their nature and our laboratories will make
their recommendations promptly.

RIVERSIDE PHOSPHOR BRONZE, either tinned or untinned, can be supplied in
every variety of sheets, rods and wire

THE RIVERSIDE METAL CO.
RIVERSIDE, Burlington County, NEW JERSEY

SPECIALISTS IN THE MANUFACTURE OF
PHOSPHOR BRONZE AND NICKEL SILVER SINCE 1897

Chicago: 318 W. Wash. Blvd,
Clevetand: 2036 E. 22nd St.

New York: 15 Malden Lane
Boston: 80 Federal Street

4

RIVERSIDE
PHOSPHOR BRONZ
e CONTACT SPRING

www americanradiohistorv com


www.americanradiohistory.com

[W

NEW A-C. TUBE CHECKER

The model ‘B Day-Rad Tube Checker, recently
developed by the Radie I'roducts Co., Dayton. 0.. ls
applicable to tubes: 112. 199. 2014, 171, 226,
227, 210, 222, 224, 240, 245, 250. 280. 281,
Kellogg and Cardon. It can be plugged into any
110-v. 60 eycle. a-c. source and is supplied with ex-
tra leads for special types. Table of readings is en-

graved on the pancl, There are no rheostats to regu-
Iate. Tests both plates of type -80 rectifier tubes
separately. It has a standard milliammeter. genuine
D’Arsonval movement (either Jewell or Weston meter).
It is loused in a moulded bakelite case with ecarry-
ing strap.

A

PILOT *“A-C. SUPER-WASP" RECEIVER

A new screen-grid short-wave receiver, operating en-
tirely on alternating current and known as the *A-C.
Super-Wasp,” has been brought out by the Pilot Radlo
& Tube Corporation, of Brooklyn. N. Y. It is said to
be the first low-wave instrument possessing the ad-
vantages of full house-current operation, tuned screen-
grid amplification and double shielding, features found
heretofore only In regular broadcast receivers. The
set is fintended for home construction by the Indi-
vidual radio fan, all the parts being accurately drilled
and supplied in kit form ready for assembly.

A special 27-type tube, designed partlcutarly for
use in the detector stage of the A-C. Super-Wasp
and sultable for use in any other set requiring 27°s.
is also annonnced by the Pilot company. This tube
was developed to meet the pecullar requirements of
short-wave operation. The new tube, known as the
Pllotron P-227, slides into oscillation as smoothly
as a battery tube, its manufacturers claim, only a
weak residual 60-cycle hum revealing the nature of
the power supply. Even when a pair of sensitlve ear-
phones is used with the full two-stage andio system,
the hum is so slight that the operator forgets It is
present at all after he has listened for ten or
fifteen minutes.

The A-C. Super-Wasp 1Is supplied with five pairs
of plug-In coils, glving it an unbroken wavelenzth
range of 14 to 500 meters. Although designed
primarily to be a short-wave receiver, it is also an
excellent set for the regular hroadeast band, tne fifth
pair of coils tuning from 200 to 500 meters. The
components of the radlo-frequency and the detector
stages, respectively, are enclosed within aluminum
shleld cans, additional shielding against the detuning
phenomenom of the operator’s body being furnished
by a metal front panel. The set Is therefore free
from the annoying “hand capacity” effects common to
most short-wave receivers,

Because of the amplification afforded by the “tuned*
sereen-grid stage (‘‘tuned” as distinguished from the
resistance or Choke-colt coupled stages used in all
other screen-grid short-wave sets now on the market),
the A-C. Super-Wasp is decidediy less critical in
operation than previous recelvers, and the reception of
short-wave broadeasting statlons Is thus made more
certain.

A

STROMBERG-CARLSON PRESENTS NEW D-C.
SCREEN-GRID CONSOLE

The new Stromberg-Carlson No. 645 is a radie
receiver designed particularly to meet the special
conditions where a set must operate on power from
direet rather than the usual alternating-current
sources.

This receiver—which Is housed in a walnut finished
art_console—employs screen-grid tubes in three tuned
radio-frequency circuits for selectisity; a grid-bias
detector. two resistanee-coupled audio stages and »
final push-pull power audio stage.

[VELOPMEN
OF THE MONIH

UNUSUAL SHORT-WAVE RECEIVER APPEARS

A short-wave receiver that is as radical in ap-
pearance as it is in performance has just appeared on
the market under the familiar trade-mark of the
del'orest Radio Company, of Passaic, N. J., This
receiver, although approximately four times as sen-
sitive as similar existing types, and possessed of four
tubes, is enclosed in un aluminun case measuring
only 5 by 6 by 8 inches. Furthermore, the tubes
are_all inside the case.

The mnew receiver although designed primarily for
aireraft, police car, and motor-boat use, has been
made available to the public, since its tuning range
covers the band of popular interest. Through the
use of four coils of the plug-in type, the receiver
has a tuning range of from 20 to 200 meters. The
coils are made of heavy enameled wire, wound on
hard-rubber tubing. Tuning is accomplished by means
of a single dial.

The receiver, known as the type HM-1, may be
either storage battery operated or dry-cell operated.
I used with a storage battery, a type —22, a type
~01-A, and two types ~12-A tubes, are required.
it dry-cell operated, a 422-A and three type 499
deForest aundions are necessary. Although small in
size, the receiver incorporates all the necessary ad-
junets to satisfactory short-wave reception, includ-
ing the nnusual ltem of some 5 microfarads of by-
passing  condensers.

A
NEW SHIELDED LEAD-IN WIRE ELIMINATES
INTERFERENCE

A shielded lead-in wire designed especially to
¢liminate man-made fnterference in radlo reception
is announced by the Belden Manufacturing Company,
4657 West Van Ruren St., icago.

High lines. household

tension refrigerators, oil

burners, vacuum cleaners, electrically-operated phono-
wraphs, and a number of other electrically-operated
By the use

derices interfere with radio reception.

of this new shielded lead-in and ground wire inter-
{ereuqe' can be reduced and frequently eliminated, it
is said.

This shlelded lead-in ean be run right through a
troublesome interference zone without harmful re-
sults because the shield grounds the interference.
The wire consists of 7 strands of tinned copper with
ruhber insulation and an over-all sheath of finely
woven tinned copper which acts as a shield. The
tinned copper shield Is easily grounded and the whole
cable is fiexible and easy to install.

A

DUBILIER SCREEN-GRID DURATRAN

In addition to the Dubilier duratran or radio-
frequency transformer which has heen popular since
1923, the Dubilier Condenser Corporation, 342 Mad-
ison Ave., New York City, now announces the new
Dubllier screen-grid duratran for those desiring to
take advantage of the greatly increased aniplification
possible with present four-element tubes.

The Dubiller screen-grid duratran s in the form
of a metal case with pig-tail leads for connections,
and a shielded conductor with cap for the control
grid of the screen-grid tube. All connections are
plainly stamped on the case. This device serves as
the coupling between successive stages of tuned radio-
frequency amplificatlon., fn place of the usual coils
with tuning eondensers.
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This device, whieh receivers

building
without infringing on the various tuned r-f, clrcult

permits of

patents. is especially desirable for automobile and
portable radio sets, since it reluces a receiver to
the simplest proportions.
A
THE ROAMIO

After an extensive fnvestigation, the Crosley engi-
neers decided that an automatic volume control is an
essential feature on an automobiie radlo set due to
the frequent changes in broadcast signal strength
encountered on the highway. They have developed
and Incorporated in this set a new type of automatic
volume control which does not require additional
tubes and which almost entirely removes the necessity
for adjusting the volume while tuning the set, even
when the broadcast signals received vary over wide
limits in strength.

The set, which the Crosley Company has named The
ROAMIO, is controlled from the small panel mounted
on the lower edge of the instrument board without
the necessity for drilllng any holes in the instrument
board. It has an flluminated dial, a tuning knob,
a volume level control knob, and a locking switch
for the batteries so that no person without the key
for the lock can operate the set.

The set employs five tubes, two -24’s, two -27°s and
one -12A type. and these tubes are connected in series
parallel fn such a way as to accomodate them to tie
clunging voltage of the autoniobile storage battery
without any danger of filament burnout.

A

A NEW HAND JOINTER

J. D. Wallace and Company, 13¢-158 South Cali-
fornia Avenue, Chicago, 1ll., has introduced a new
Skew Knife cutterhead of Improved deslgn.  This
jointer cutterhead will find a wide nse in the wood-
worklng industries.

A

ELECTRODYNAMIC SPEAKERS

In the last decade sound hus become an Increas-
ingly important factor in many Industries. In the
first place radio has come to the front and sur-
hassed anything ever hoped for in the early days.
‘Then, sound has come iuto the domain of the form-
erly silent drama. No home is complete without a
radio set. No movie house is complete without talk-
ing pictures.

To meet these changing comlitions loudspeaker
manufaeturers had to make rapid strldes. Years ago
a manufacturer could make one type of good loud-
speaker and it wonld work well with any of the
radio sets on the market. Abillty in a speaker to
operate satisfactorily under extreme volume was un-
heard of. The function of a loudspeaker, with its
associated amplifier, was to build up the weak ®ig-
nals arriving by way of an antemna.

Now that the powerful radio sets and amplifiers
have made their debut and have been generally ac-
cepted, the speakers now have to be huilt to hold
up under high power. Of course. for the home this
volume {s unnecessary and for this purpose Oxford
sheakers are made in the smaller sizes sueh as 9
inehes and 11 inches. There is no less care exer-
cized in engineerlng or building these speakers, but
they are built to suit the job. In some of the more
powerful sets 12%% inch Oxford speakers are used.

For pawerfnl amplitler systems Oxford builds the
awlditoriun and Jumbo series of speakers. The audi-
torium speakers have fleld colls of extra large size
wire. All parts are oversize, though perfectly bal-
anced with each other to withstand tremendous
wolume.

The Jumbo speaker, though measuring 15% Inches
overall has a diaphragm which is perfectly controlled
and is as sensitive as the 1% Inch mica dlapbragms
used In the oid horn type speakers. It will respond
to all frequencies with perfect accuracy.  These
speakers should only be used in theatres or in pub-
lic-address systems.

Although Frank Reichmann, the deslgner of the
Oxford electrodynamic speaker, has been working on
the development of speakers since 1912, he belleves
the development in speakers in the last several years
las been marvelons. The action of the large cone
diaphragms and their response to the rapidly chang-
ing frequencles is far beyond the expectation of the
early speaker engineers. lHowever, it is hoped that
the future will show stlll further advances in sveaker
design and the aim and entlre purpose of Oxford
engineers Is to keep thefr speaker at the top of the
art at all times.
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ENGINEERING FACTS HAVE A UTILITY VALUE

VALUABLE

Data Sheet Service
furnished with the

Weston Model 547

Radio Set Tester

With every Weston Radio Set Tester there is
furnished a loose-leaf instruction book con-
taining specific directions for servicing prac-
tically every make and model of receiver
on the market. As designs are modified or
new models introduced we mail to every
registered purchaser of the Weston
Model 547 Set Tester a data sheet of
useful information, thus keeping
your instruction book always up-
to-date. These data sheets cover
the servicing requirements of
each receiver as authorized by
the manufacturer—based on
the use of the W eston Set
- Tester—thus insuring cor-
Most radio sets look fine when they're '\ rectservicing and contin-
shown at the factory. The demonstration is uous, satisfactory set
carefully planned and skilfully executed. performance.
Enthusiasm is natural. But the only demon-
strations that bring in dividends are the
demonstrations made on the dealer’s floor
—when cautious customers are carefully
comparing the merits of different sets.
Realizing the importance of fool-proof set
performance af the point of sale, critical en-
gineers recommend Arcturus Bl/ue Tubes,
They find that the 7-second action of
Arcturus Tubes gets the demonstration away
to a good start because it climinates the
usual embarrassing wait 0f 30 to 60 seconds.
They know that the clear, humless tone of
Arcturus Tubes does away with outside
noises,
And they have learned that Arcturus
dependability insures satisfactory operation
with the minimum of servicing after the

| 8
Gooo DEMONSTRATIONS
MAKE DiviDENDS GROW

by GEORGE LEWIS

Vice Presiclent— Arcturus Radio Tube Company

-'t_'lgé‘

sale is made. PLEASE THE AND YOU
Your sets, too, will be “dividend demon- SET PLEASE
strators” with Arcturus Tubes in every
socket. Check up on the possibilities of OWNER i i ALL
Arcturus Tubes today.
WESTON ELECTRICAL INSTRUMENT CORP.
. ARCTURUS RADIO TUBE COMPANY R m— i Newark, N. 1.

Newark, N. J.

- ARCTURUS

Qz;/c,é Acting
RADIO TUBES
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SUPREME TUBE CHECKER
The Supreme Instruments Corporation of Green-
wood, Miss., announces as a part of its line of test-
ing equipment, a new tube checker, known as Model
1.

SUPRLHE TUBb CHECK.BR

TS s

This instrument is equipped with a two scale
Weston milliamzter. It Js sai that its censtruction
is partieularly rugged. and measires have heen em-
ployed that make it practieally ““fool-pioot.”

A

GATES SOUND EQUIPMENT INSTALLATIONS
The Gates Radio and Suppiy Company. of Quiney,

IIl., have installed complete double rack amplifier
and  speaker equipment in  the United States
Penitentiary at Atlunta. Georgia. This installation

was decided upon by the Southern I'enitentiary after
a4 thorough inspection of the saue type of installa-

tion which this concern installed in  the United
States Penitentiary at  Leavenworth, Kansas, in
October, 192y,
A
NEW LATHES

The South Bend lLathe \Works, South Gond. Indiana.
have just annonnced a eomplete line of motrie sys-
tem precision lathes suftable tor cutting a wide range
of Intermational and French nctric stan’ard threads.
fram .5 to 8 mm. pitch. These machines eorrespond
in every way to the regnlar line of It new niodel
South Rend Dhack geared screw entting mgme laths
being of the same quality and made in  9-inch
( nin) to I8-inch (470 mm.) sizes, in a wide
iety of styles.

The new lathes are equipped with
precision lead screws.

metrie thread
a metric gear lex, and a

metrie thread spiudle nose. Cross feed and com-
pound rest screws are furnished  wilh  micremeter
collars graduiated for  regulating  depth of cut by

hundredths of a millimeter.
A
TRANSMITTING TUBES NOW MADE WITHOUT
GETTER

Another of those radio dogmas. to the effect that

transmitting tubes cannot Le made with a  getter
or chiemical clean-up. has been exploded by the
DeForest engineering  staff.  Instead of uwsing a

chemical clean-up uring pumping. these tube pro-
ducers make use of a novel grid hombardinent method
which heats the grid to Incandescence and driv
the imbedded gas. The result is a clear,
entirely quiet tube.

At the lPassaic, New Jersey plant. the DeForest
enginecers have installed the lutest type of hand posi-
tions for evacuathny transmitting tubes. The positions
are in the form of compartments with screen oors.
The doors must be closed before the high-valtage
current is applied to the tubes. Below the tubes
are the pumps and air traps. Above arc the panels
with the warions electric, temperature and other
meters. The bombarder is portable and wmay he
applied to any tube on the racks, The buking ovens
are mounted on pullevs and can be raised or lowered
at wilt, in each position.

The DeForest transmitting audions now include
all stamdard types from the 7% watter tn the

5-kilowatt water-cooled tube. with screen-grid. water-
cooled, mercury-vapor rectifiers aml other types,
represented.
A
LABORATORY OVEN
A new series of contrelled leat. electric. labora-
tory ovens, with horlzental-fue forced air eirenla-

tion, has been introduced by the Frear Thermo-Elec-
tric Company. 1206 South Grove street. Irvington,
N These ovens have the advantage of heat trans-
fer by mechanical air motvement in a iesign whieh
permits the use of shelves and trays without obstruct-
ing its air eirenlation.

A

EAGLE ELECTRIC MFG.

The Kagle Electric Mfg. Company, Inc. of 59-79
Hall 8treet, Brooklyn. N. Y. announces a new com-
mercial toaster element which can replace many ele-
ments in commercial toasters such as the Toast-

COMPANY

master. This element bears the same long life guar-
antee as all other types of elemenls manufactured by
this company, made in 2.3, 2.6, 4.6 and 4.9 amperes
to meet all requirements.

A

VOLTAGE CONTROL
For eompletely connecting the radio recelver to the
seiviee puwer or light outlet. the X-L Radio Lahora-
fovies, 4 Belmont Aswenue. Chicage, are marketing
the X-1, Link, a compact unit which no doubt will
fim) a wide use.

A
AUTOMOBILE RESISTORASRSFOR RADIO-EQUIPPED
C

The Allen-Rradley Company. 286 Greenfield Ave-
nue, Milwankee. Wisconsin, are producing automo-
bile resistors for the suppression of interference fiom
ignition systems in radio-equipped ears.  These re-
sistors, which are being used by several leading ecar
maonfacturers, are furnished to provide individual
1wsistors for eaeh spark plug and for the common
cuble to the distiimtor.  These resistors increase
the resistance of the high tenslan ignition system
amd  min'mize  the  disturbing  oscillistions in  the
ignition cirenit which interfere with the operati n
of o radio receiver in the cur. When used with
suitable hy-pass condensers in other parts of the
iznition eircuit, the use of shielded ignition cables
is avoided.

A

WIRE-WOUND RESISTORS
The International Resistance Co., of 2006
Chesinnt  Street, Philadelphi I'enn., A
line of precision. wire-wound resistors.
These resistors are non-inductively wound to pro-

vide for an acenrate and stahle resistor to be usel
as voltmeter or milliameter multipller for labura-
non-inductive
1% or 1% are

registors w onnd
reqairenl.

tory mse or wherever
to “accuracies of % of

The resistors are made in all values of from 500
ohms to % megohms in the size shown. and ecan
be provided in values even higher with slightly larger
winding forms.

A

RADIO RECEIVER FOR AUTOMOBILE

After a long period of research and exnennlenl.u
tion. Genzral Motors has announced a radio receiv-
ing set far autwmabiles together with complete S
for servicing and national distribution.  The set has
heen ealled the Deleo Antomotive Ralio and is mam-
fuctured by the Deleco Radio Corporation at Dayten,
Ohio. National sales auwd seevice are under the diree-
tion of United Motors Service with 27 branches and
3.000 anthorized service stations.

The Delen Automotive Radjo is a five-tube receiver.
using three screen-gril tubes. amd operated by re-
mote contral from the instrument panel. It can be
installed withont ehanging a single nnit of the car.

Simplicity and necatness are features of the set,
which is entirely out of sight Leneath the car’s cowl.
Only three devices are to be found on the instrn-
ment panel—mounted in an attractive manuer. at the
right. where they do not interfere with the other
instruments. They are a tuning dial, a volume con-
trol aml a key switeh. The tuning dial is con-
nected to the set hy a flexible cable and operates
three variometers, all mounted on a single shaft.

In the helco Automotive Radio, two tuned radlo-
frequency stages are used with —24 ampliller tubes.
connected in series. A similar sereen-grid tnbe is
used as a cletector. For awdlio frequency a -27 tube
is used in the first stage and & —12-A in the secomd.
A voltage regulator tnbe Is emnloyed to keep the
voltage constant in splte of varying engine speers or
extra drain on the battery when the lights are turned
on. This §s an exclnsive feature and prevents surg-
ing of volume, kecping the tone even wmder all
conditions.

Interference from passing objects is offset by an
automatle volume control to increase the amount of
current when the car passes steel buildings or over-
head wires. which normally would cause a reduction
of received current.

Current is supplied by the car’s storage hattery
and by feur vertical type standa size  45-volt
“B’" patteries and one 22.5 volt ““C" battery. The
“R’" batteries are carried In a specially-designed
metal box placed under the floor heards and fully
protected against mud and water. The “C’ battery
{s conveniently located, depending on the type of
ca

(£

A conespeaker—found to give the best tone value

and speech reproductlon—is mounted on the dash,

out of sight, and protected by a screen across its

face.
Electrical interference from the

jgnition system
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lius been guardad against hy the use of specially-
desu,ne«l spark resistors on each plug wul on the
and by by-pass condensers ucioss the generator
contacts and on the starting motor. These spark
resistors are designed to prevent oscillations in the
ignition cirenit and have no eftect on the running
of the motor.

To protect the tubes against the jars and Jolts
of road shocks a special cushioning device is nsed
and the dial is held secure In any position by a
reduction gear. ‘The antenma is concealed In the
top of the car.

A

NEW INGERSOLL-RAND AIR COMPRESSORS

ingersoll-kand Company announces a new line of
air-coolelt, two-stage air compressors, known as the
Type 30. V-tvpe belt drive is employed. RBoth motor
and comipressor have ball bearing.

The units are sell-contained, the motor and com-
pressor heing mounted on a steel base, whieh is
attached te the top of the air receiver. The latter,
which is made of heavy pressed steel, is built to with-
stand a working pressure of 200 pounds. With this
arrangement. no special fonndation is required for
correct alignment of the compressor and wmotor. The
coinp essor is ready to operate as soon as the elec-
trical counections to the wotor have been made and
the crankeuse filled with oil.

Tite intercooler is located behind the fan-type fiy-
wheel, and a constamt current of cireulating air is
driven  directly across the cooling coils.  This
reduces the temperature of the discharge air.

Automatic start and stop control, furnished as
standard  vquipment. operates imlependently, but in
conjunetion with the unloader. When the pressure
in the air reeeiver reaches a point at which the
regulator is set to unload. the motor is automatically
shut off. A centrifugal governor allows the air in
the high-pressure cylinder and intercooler to exhaunst
through the crankease. This prevents the compressor
from starting against a load.

Noied eylimlers am! two oil controi rings rednce
the oil in tischarge air 1o a minimum. Each piston
is run into its respective eylimder. insuring a perfeet
oil seal.

The base of the compressor unit forms a reservoir
for the oil. and no oil pump is required. A Dbayonet
gauge gives nnsi!ive indication of the amount of oil
in the reservoir

A self-cleaning air cleaner keeps dirt ont of the
compressor  and requires  no  attention. The com-
pressor is entlrely enclosed, and no dirt ean get into
it 1o wear out the working parts.

A halanced crankshaft, eliminates
vibra®ion.

This improved two-stage design reduces power from
10 te 30 per cent, At the same time, less floor

destructive

space is required.
It is built in four sizes: 3/4. 1%. 3. and 5
horsepower. Al sizes are built for a working pres-

sire up to 200 pounds contimious duty.

A free eony of bulletin 3060 can Le obtained by
addres<ing the Ingersoli-kand Company, 11 tiread-
way. New York.

A

A DIRECT READING RESISTANCE METER

A direct readinz resisiance mezier is announced hy
th> Jewell Electrieal lustrument Company. which gives
direct reading of resistance values in olas when used
in ennnection with a dry hattery.

The Pattern 135 ohmmeter. as this instnument is
called. has a combination voltage and resistance scale.
In the lower values of the resisiance scale a division
is provided every ten ohms. This instrument is furn-
ished with a flange for mounting in hox or on a
pavel angd s available in a number of ranges for nse
with both 3 and 4% velt dry batreries. The
volt instrument Is designed especially for use with
radio set analvzers, sinece this voltage is commonly
used with them.

A

NEW PIERCE-AIRO CHASSIS
Tierce-Aro, Inc.. 118 Fonrth Avenne. New York
announce their new screen-gril chass's for the
i 1 season. It will be known as model 724,
It is a4 T-tnhe set, 3 of which are screen-grid tuhes.

The chassis is constructed of heawy gauge drawn
and welded steel and the self-contained power sip-
ply is an integral part of the chassis. Provision Is
made for the regulation of line voltages to insure

the proper delivery of power regardless of line volt-
age fluctuations in various loealities.

The tuning drum I8 {lluminated from the rear;
large type makes station reading easy. An anto-
matic phonograph attachment s included in the

chassis for use with phonugraph pickup. The Pierce-

Airo chassis fits any standard console.
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Standardize

your tube packing and

REDUCE

HOLED-TITE Radio
Tube Pads have revolu-
tionized the packing and
shipping of tubes. This
unique molded pulp pad
(1) prevents breakage,
(2) costs less, (3) re-
quires smaller shipping
containers, (4) simplifies
operation of packing,
(5) saves storage space,
(6) is always clean—
never mussy.

COSTS!
THIS DOES IT:

1A% gooA, 2014, 226,

ARE YOU MAKING
NEW TYPE TUBES?

SEE US.

If you are bring-
ing out new sizes,
shapes, or types of
Tubes, let our Packing
Engineers shoulder
your packing problem
right at the start.
We'll design a Holed-
Tite pad that exactly
suits —a saving in
money to you.

FOR PACKING ANY
TYPE TUBE IN ANY
QUANTITY, WRITE

HOLED-TITE
PACKING CORP.
100 E. 42nd St.,
New York City

Affiliated with
International Paper Co.

Pad size II'/,xlS'A inches to
pack No. 224 and 222 screen-
grid type tubes.

Pad size [3x13 inches to pack
tubes No. 245 and 280.

1930
requires
Good Tukes,
packed
right!

W@M |

TRADE m\m\ NEW voaK

?&2&&7&8 udls

POWERFUL, STEADY

D. C.

EVEREADY
RAYTHEON

B-H TUBES FOR “B”
ELIMINATOR UNITS

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

MOST “B" eliminators are designed for the
famous B-H . .. the original gaseous rectify-
ing tube that is  standard in more than one hun-
dred makes of such units. If you use a “B”
climinator, a new Eveready Raytheon B-H
will make a tremendous difference in your
reception.

Ionized helium takes the place of a filament
in the B-H tube. It supplies millions of elec-
trons a second, over and over. This results in
long life, efficiency and sustained voltage.
Note to experimenters: If you require a dependable
source of powerful D.C. you will find the Eveready
Raytheon B-H adaptable to many purposes.
NATIONAL CARBON COMPANY,
General Offices: New York, N. Y.

Chicago Kansas City New York San Francisco
Unit of Union Carbide

INC.

Branches:

and Carbon Corporation

"EVEREADY

RAYTHEON

__ Trade-marks
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NOW=-—-

a Perfect Tube Tester

HICKOK MODEL AC-47

Indicates Directly

DYNAMIC MUTUAL CON-
DUCTANCE IN MICROMHOS
AND PLATE CURRENT

pUTLTITINNS

Operates from light socket power.

Operates independently of fluctuations in line
voltages.

Cannot be burned out by inserting short circuited
tube.

Applies correct D.C. to the plate.

Applies correct D.C. Grid Bias.

Applies correct A.C. voltage to filament.

Matches all tubes quickly and acéurately to give
maximum results in any radio receiver.

Jnnnime

List price $125.00 Dealer’s net price $75.00
Attractive Proposition for Jobbers

Write for Bulletin No. 27, containing tube chart
and complete description

The Hickok Electrical Instrument Co.
Cleveland, Ohio

4

“You can forget the condensers if they are Dubiliers” ‘

Announcing

The New Dubilier !
|

Sereen-Grid Duratran

(Untuned Radio Frequency Transformer)

PL-2000
The New Dubilier
Screen-Grid Duratran l

A new development in untuned radio-
frequeney transformer construection, of parti- |

cular interest to set-manufacturers. |
Features: |

(1) An untuned interstage radio-frequency trans.
former for use with screen-grid tubes — Types
222 and 224,

(2) Relatively high gain per stage.

(3) Uniform amplification over broadcast wave-

band.

(4) Amplification equivalent to that
radio frequency amplifier system.

of a tuned

(5) Costly shielding problems practically eliminated.

(6) Elimination of after-assembly service-charges
that are usually encountered with unbalanced
tuned R.F. stages.

(7) Savings in balancing, testing, and shielding,
permit large manufacturing economies.

(8) For use in standard receiving sets for home,
portable, automotive, and marine nse.

Technical data  and
gladly  furnished to

samples will be
set-manufacturers,

WAVZLEINGTH M METERS
00 300 400 =00 &o0

i urve of
Amplification vs Frequency

DUBILIER CONDENSER CORP.
342 MADISON AVENUE
NEW YORK CITY
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THE PROOF
OF THE TUBE

The proof of the tube is in
the using. Tubes equipped
with Gilby Selvage Mesh and
Filament Wire have an added
quality of superlative per-
formance.

Gilby Selvage Mesh is the
screen grid material with the
solid even edges. Supplied

accurately within .005 plus
or minus as specified. Pend-
ing patent applications cover
both this material and the
tnbe of which it is a part.

Gilby Filament Wire has long
been established as the Su-
perior Product. Uniformity,
Accuracy and Long Life are
synonymous with Gilby.
Look for the large diameter
alominum  spool, — it’s  an
original Gilby feature.

An opportunity to confer
with vou would be appre-
ciated. Samples on re-
quest.

GILBY WIRE COMPANY

Wilbur B. Driver, President
NEWARK, NEW JERSEY

Page 61

VERSATILITY!
L OF FELL

N =26
O~/

HE largest manufacturers of felt in
the world can supply you with cut

parts to meet any specification.

Washers, wicks, gaskets and bases—
all felt. You owe it to yourself to
investigate the possibilities of this uni-

versal product.

Felt is daily solving hundreds of en-
gineering and manufacturing problems.
Avail yourself of the intelligent
cooperation offered by the American

Felt Com pany.

American Felt Co.

BOSTON & SAN FRANCISCO ¢ NEW YORK
DETROIT ¢ CHICAGO o PHILADELPHIA ¢ ST. LOUIS

EIND _OUJL TODA Y|

AMERICAN FELT CO. R-4-30
315 FOURTH AVE,, N. Y. C.

We are interested in the use of felt.

Send sample for
[J Have your representative call.

Name —
Address ...
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CENCO

Cenco Megavacs are the fastest ro-
tary oil pumps available today that
attain their adequately high final vac-
uum . . . . Their contribution to man-
ufacturing methods in the fleld of
high vacuum engineering is two-fold
and applicable to two classes of prod-

ucts; those requiring immediate low

MEGAVAC

pressure sustainable throughout pro-

gressive stages of production....those

PUMPS

FOR PRODUCTS
REQUIRING
RAPID EXHAUSTION  models.
PLUS A FINAL
HIGH VACUUM

requiring a final vacuum as low as .|
micron . ...Cenco Megavac pumps are
made in both single and triple unit

A completely descriptive

Radio Engineering, April, 1930

— FOR

THE EXHAUSTION

OF

Luminous Tube Signs
Incandescent Lamps
Radio Tubes
Thermos Bottles
X-Ray Tubes
Mercury Switches
Violet Ray Apparatus
Photo-Electric Cells

booklet, “High Vacuum Engineering”’

will be sent on your request.

CENTRAL SCIENTIFIC
COMPANY

460 E. OHIO ST,

CHICAGO

i
I

Today's

LOUDSPEAKER
SALES

~oo Buased on Mechanical Perfection ~~«

—

INDUSTRIAL TAPE

Assures Perfect Construction

THE use of this tape has already established
many new standards of mechanical per-
fection inloudspeaker 'construction—where
weighing is required to change undesirable
natural period of vibration—where a better
protective covering for either armature or
field windings is necessary, Johnson’s
Industrial Tape in al] desired widths and in
various fabric backings is being given pref-
erence on a basis of proven merit and
assured savings.

Testing Costs You Nothing

JOHNSON’S

JOHNSON & JOHNSON, New Brunswick, N. J. R.E.AD.
Please send free sample roll of Johnson's Industrial Tape.

Name
Company
Street and No.

City - State

Potter

Electro-chemical

Condensers

(Edelman Patents)

The Ideal Filter Block

As a result of elaborate experiments, the Potter
Electro-chemical Condenser consists of a compact
roll of prepared aluminum sheets separated by a
thin layer of organic dielectric forming material.
Absolutely nothing containing water is employed in
the structure, so there is nothing to evaporate. The
chemical ingredients are non-aqueous and prepared
non-hygroscopically, so that all troubles formerly
due to presence of water in structure of this class
are avoided.

The condensers act more like wax impregnated
paper and foil condensers than any chemical type
condenser heretofore known. The losses are exceed-
ingly small and the condenser will retain a charge
for an appreciable time.

Quotation and engineering data upon request.
Write us at once. |

The Potter Co.

North Chicago, Illinois

A National Organization at Your Service
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{} A GREAT STEP
¥ rORWARD...

EVEREADY RAYTHEON
TUBES

for TELEVISION

THESE television tubes are of proved per-
formance and dependability. The Eveready
Raytheon Kino Lamp, for television reception,
is the first tube developed commercially that
will work with all systems. Its glow is uni-
form over the entire plate. Its reproductive
qualities are perfect — without the need for
mirrors or ground glass. Each tube is tested
in our laboratories.

The Eveready Raytheon Foto-Cell is a
long-life transmitting tube for talking pic-
tures and television. It is made in several
standard types, and will be furnished to spe-
cial specifications at reasonable prices.

If you are interested in talking pictures or
television — write to us.

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

IBranches: Chicago Kansas City New York SanFrancisco

Unit of Union Carbide and Carbon Corporation

BN £VEREADY

" RAYTHEON |

| l‘r-de-marh -

Page 63

A\

" heavy-duty, all-purpose Seating
|

Equipment of Angle and Sheet Steel

Ne. 4, D. S. Stee! (as illustrated) 16-
gauge sl eet stee! seat 13 or 117" du
aneter Peights: 24, 26, 28, 30, 32, 34,
36 inches Heavy angle, stecl legs fin-
ished cark olive green enamel. No, 44
D S Stwocl, same asabove except with
x 12" steel back rest niveted teadjust-
atle spring steel pillarc

No. 440 D. §  Srcel
same as No 44 except
Feights which arc 28,
20, 32,34and36 inches

an dout le cross-brac
ing tetween lower
stretcher

No 1018Chair. braced
toth frent and tack
with rurdy stcel
stretchers, Rim posts
are _centinuous from
the floor up Hardwcod
saddle sear 141.7" by 440
1414 Triple stect
back rests attacked 1o
continuous  steel
posis Heavs ancle
stecllegswitnoall-
turned feet
Heights: 16 an
> with single
stretchers, 20, 22,
24, 26 incl cswith
double rows of
stretchers. Allsteel
parts finished in
rich, dark olive-
green enamel
Seat, mahoganyer
- light cak firush.

[ } 1018
UY for permanence . . . for safety . .. for service
ANGLE STEEL Stool and Chairs are produc-
tive of greater profits. They provide better seating
without any “‘time-out” or maintenance costs.
Unequaled in strength, appearance and general
utility. A style and kind for every industrial purpose.
We also make a complete line of Angle and Sheet
Steel equipment for Factory, Shop and Office.
Write for catalog. Representatives in principal cities,

Special pieces built to your order.

| Angle Steel Equipment wm
ONOMICAL-SANITARY - CURABLE ===

Angle Steel Stool Co., Plainwell, Mich.
O Send Representative.
O Send Cataleg. *C.-RE"”
Name A,
Address , TRl
Ol b vk 3o 40 G S 2 SHARE
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| e o —!
|

- Howard B. Jones | Type 360 Test Oscillator

‘ 2300 WABANSIA AVE. CHICAGO, ILL.

1O

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 |
MANUFACTURERS — [llustrated ab. i f the many I =
D connet e e ot e upplying! tol tRe: Ratin General Radio Company
and electrical industry. Let us figure on your requirements. ' 30 State Street Cambridge Mass
s 5

WATCH THIS SPACE. , |

“EISLER ELECTRIC”
TIPLESS STEM MACHINES

“Eisler Electri¢” method of STEM MAK-
ING does not infringe on any existing tipless
methods employed in the manufacture of
Radio Tubes, Neon Tubes, or Incandescent
Lamps.

THE SIGN OF

Reliable Fixed Condensers

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

Attractively Priced l

| Figure with us before ordering. Send for |
‘ circular.

Home Office and |
Igrad Condenser & Mfg. Co. . -rFectos™, |

‘ CONDENSER SPECIALISTS

l Send for New Catalog “C”

EISLER ELECTRIC CORP.

Successor to the Eisler Engineering Co., Inc.
RADIO TUBE MACHINERY MANUFACTURERS

Representatives:
Arron, Siedman & Co. Marshank Sales Co. A. L. Glllles
I Chicago, 1. Los Angeles. Calif. Toronto, Canada

Trade Contact Corp.
Boston, Mass.
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Dynamotor with Filter for Radlo Receivers

MACHINES for OPERATING 60-CYCLE A. C. RADIO
RECEIVERS, LOUD SPEAKERS and PHONO.
GRAPHS from DIRECT CURRENT LIGHT-
ING SOCKETS WITHOUT OBJEC-
TIONABLE NOISES OF ANY KIND

The dynamotors and motor generators are suitable for radio
recelvers and for combination instruments containing phono-
grapbs and receivers. Filters are usually required. The dyna-
motors and motor generators with filters give as good or bet-
ter results than are obtained from ordinary 60-cycle lighting
sockets. They are furnished completely assembled and con-
nected and are very easily installed.

These machines are furnished with wool-packed bearings
which require very little attention. and are very quiet running.

T ie° U e T
mEh:ClKlbOl’J_l,l Y

> AN A B IS )
COMPANTY
411 South Street Stamford, Conn.

This United Scientific
New Type S. G. Condenser

Meets the
Commercial
Requirements
of
Present Day
Receivers

Write for
Sample
Prices

and

Complete

Specifications.

United Scientific Laboratories, Inc.
117 Fourth Avenue New York City

SUPERIOR RESISTOR

TRy
A Dlinemn

Wire Wound

Resistance Unit

for Every Purpose

Engineers in almost every
branch of the radio and elec-
trical industries are choosing
SUPER - OHM RESISTORS to
meet their specifications for
units of closer tolerances. In
addition to being extremely ac-
curate and having a low tem-
perature coeflicient, their dis-
tributed capacity and induct-
ance have proved to be practi-
cally negligible.

SUPER-OHM resistors are
manunfactured 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 rated value. There is a
SUPER-OHM 1ype to meet
every requirement. Write your
specifications to our Engineer-
ing Dept. Samples will be
shipped within 24 hours.

“ORP.
334 Badger Ave.
Newark, N. J.
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HHHHH T

BuFOlYIRE

for every type of Screen Grid Tube

a
mrers

14 rl’"“\‘

o —
other = ceasons’
Woven on improved power looms to insure ab-

3 e
solutely accurate mesh and uniform selvage, \—one .;\:\“e‘ \,:::\- 91 “\pﬁc' N\\me
“Buffalo’” Wire Cloths are construcied of the ; WO s L :
. B . AT
highest quality materials. We are prepared to . \-.-_m_::““'fs gt © e ot i iish
weave a wire cloth for every type of Screen Grid \“ff‘."‘,\\.\r“ :,“,.\um i
= R—AVE Aot 1.
Tube e M yitet
1 P io iN
is \\
. - . " Hwry AY
Write stating your requirements, We will be I ¥ our ing! an mpah
glad to furnish estimates and samples. (\‘ \(\h\ =8, a8 B

qaase mu\ N
““‘ Live 0“‘.“:!1 .‘"’“"“’k',‘ N ehous
‘;,\-ec“ AV w rom Lo w“)e“.\ce

nt is
\\\e
s€M &

Formerty SCHEELER NS Lstebtizhed 186

(ZBUrFALO WIRE WORKS CO.Inc.

mee
griease © house pingto®

" T
s Vopua. >

ad
\\c‘ ‘°“

588 Terrace Buffalo, N. Y.
Made up to a Standard—Not down to a Price |

rder
T \‘:ew"“ aphit
»

Power T ransformers
soew | Ayudio I ransformers

Specifications

Ectimate Coil Winders
Chokes

Acme Electric & Mfg. Co.
1443 Hamilton Ave.
Cleveland, Ohio

RADIO
FREQUENCY

CHOKE

Self - supporting space -
wound coils, wound on
| automatic machines to the exact number of turns
you specify. Precision inductances for quantity pro-
duction.

\ COILS AND COIL WINDING MACHINERY

MEISSNER MANUFACTURING COMPANY
522 S. Clinton St. Chicago, Il
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General Stehing asdlilfyGor | | CROLITE

ETCHED SN LITHDHT A PH ED
METAL FERODUECTS

3070-82 W. Grand Ave., Chicago, Il In the development of the perfected heater

— ART BRONZE — | type tubes, CROLITE has taken a leading part.

‘ This severe service material, available in
E S C U T C H E O N S | | various formulas to meet specific conditions
has solved the once perplexing and seemingly

impossible problems of the successful insulator
type cathode heater. Today, nine out of ten

of the most popular heater type tubes are
CROLITE insulated. Likewise, many radio sets.

Simple or intricate formations. Excellent
facilities in our large and modern plant

— But there is more to our story than just history.
NAMF Recently we have moved into our own factory
PLATE‘S building. We have vastly increased our facili- 1

ties to take care of old business and to prepare
for new. Startling formulas have been worked

- out for CROLITE of still greater possibilities. |
Dials ‘ Larger pieces can now be made. Indeed,
CROLITE is available for any tube, receiver or
and Scales transmitter requirements.
Various etched, ||| Write for specific engineering data on how
lithographed I CROLITE can be applied to the solv-
and embossed ing of your severe service materials problems.
metal products Samples cheerfully furnished.

and specialties.
- l HENRY L. CROWLEY & CO., Inc.

Send us P Producers of Severe Service Materials
1 Central Ave. BB West Orange, N. J.

your inquiries

WIRE CLOTH

for the i
' RADIO TUBE INDUSTRY |

Any mesh woven accurately to your
specifications.

“CLEVELAND”

Wire Cloth renowned for its
Uniformity, its Superiority, its
Durability.

Advise us of your Requirements.

| THE CLEVELAND WIRE CLOTH &
MANUFACTURING COMPANY
3571 E. 78th Street [

CLEVELAND,
OHIO

RESISTORS &a POWEROHMS

INTERMATIONAL R ISTAMNCE O,

2006 Chestnul Streed, Philadelphia, Pa,
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RAARTIA WASHINGTO!

f ATLANTIC AVE. AND EIGHTH ST. {
, M VIRGINIA BEACH VA.

1 B Fireproof brick construction.

The coolest spot on the beach.

Invigorating breezes from ocean on East and
Lake Holly on West.

Bright, airy outside rooms, parlor suites and
apartments, private baths, superior cuisine— _
Surf bathing, riding, fishing, golf, dancing,
private tennis court and children’s play-
ground.

J. WESLEY GARDNER, Manaé,'_er

Patent Pending

Two New Contacts for You |

| NE of them is shown above—the new
Our Catalog Eyelet Contact that is now a stand-

Shows our products  ard part of every HH RESISTOR. It
i sl EEB TG W, has been universally approved by Elec-

plified Resistance 2 5 3 .
Coﬁ,pm.‘ng Tabies trical and Radio Engineers for its etfect-
avasloble mowicre ive reduction of contact resistance through

e Tenjes, e increased, fived contact areas between
it—and ask too for wire and terminal. [
a description of the The other new contact is_the one that we wel-
New HH Contact. come hetween your organization and ours. We

are making RESISTORS for an impressive list

of leaders in the industry. There are definite
reasons why you should be among them. May
we tell you what they are?

ESISTORS

Hardwick, Hindle, Inc.

215 Emmet St. Newark, N. J.

Chan e D. . to A_C. | STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIRCULA-
g C | TION, ETC., REQUIRED BY THE ACT OF CONGRESS
With OF AUGUST 24, 1912, OF RAD10 ENGINEERING.

Published monthly at Albany, N. Y., for April 1, 1930.

JANETTE Rotary Converters | ... . xer vor

| County of New York} S8s

Before me, a Notary Public in and for the State and county afore-
ghousands Of Jaxl"lett.e ROtarl); sald, swlersonnllly uplpenred B. dS Dnvisﬁ wll:o, llm:rllngBl.)e(len dulhyI sworn
a according to law, deposes and says that he 18 the Business Manager

onverter installations of RADIO ENGINEERING, and that the following is, to the best of
over the world prove conclu- his knowledge and belief, a true statement of the ownership, manage-

. nient, etc., of the aforesaid publication for the date shown in the above
sively that the problem 9f how caption, required by the Act of August 2ith, 1912, embodied in
to operate A. C. radios on section 411, Postal Laws and Regulations, to wit: 1. That the

names and addresses of the publisher, editor, managing editor, and

direct current has been solved.
Janette Rotary

business manngers are: Publisher, Bryan Davis Publishing Co.,
Inc.. 52 Vanderbilt .Avenue, New York: Editor, Donald McNichol,
Roselle, N. J.: munnging‘ editor, K. Walen, Jersey YClty.zN o

Converters are | lBusiness Manager.® 3. S. Davis, Scarsdale, N. That
o . the owners are: B. S. Davis, Scarsdale, N. Y.; Roy T. Atwood,
qulet, reliable and Albany, N. Y. 3. That the known bondholders, mortgagees, and
reasonabl other securlt{) holders owning or holding 1% or more of the total
y amount of bonds, mortgages, or other securities are: None.

4, That the two paragraphs next above, giving the names of the
owners, stockholders, and security hoiders, if any, contaln not only
the list of stockholders and security holders as they appear upon the

priced. An exclu-
sive Janette Filter

1mi books of the company but also, I1n cases where a stockholder or
ehn!lnates h u m security holder appears upon the books of the company as trustee
or I‘lpple, assuring or in any other fiduciary relation, the name of the person or corpo-
. 11 ration for whom such trustees is actlng, is given: also that the said
reception equally two paragraphs contain statements eml)rnc¥ng affiant’s full knowl.-
as cgood as though edge and bellef as to the circumstances and conditions under which
=3 stockholders and security holders who do not appear upon the
the ower were books of the company as trustees, hold stock and securities in
p
derived f capacity other than that of a bona filde owner; and this aflant has
enve rom an no reason to belleve that any other person, association., or corpora-
A.C. line. tion has any interest direct or indirect in the said stock, bonds, or

other securities than as so stated by him.
| | (Signed) B. S. DAVIS, Business Manager.

Sworn to and subscribed before me this 1st day of April, 1930,
(Seal) J. A. WALKER, Notary Public.

Write for Bulletin
729-C

Kings County.

Kings Co., Clerk’s No. 868.
Kings Co., Registers No. 1062.
New York Co., Clerk’'s No. 167.

Janette Manufacturing Co.
550 West Monroe Street, Chicago

Singer Blde.. Real Estate New York Co., Registers No. 1W177.
149 Broadw: Trust Bldo., Commission expires March 30. 1931.
New York, N. Y. Philadelphia.
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In Tl’xe Alr or On The All‘
CLASS TELLS!

TIE up with Cardwells and compare Performance I N\

with what you considered was success. Cardwell |

meets a demand for the utmost in condenser value

and cfficiency They are designed to do a job, and |

upon their abi[ity to do that job is based the repu=
tation of the Cardwell.

TheTaperPlate,ideal
for short wave re-
ceivers, ispictured on
the right. It is unbe-
lievably rigid and
vibrationless. En-
dorsed by lgading
Amateurs

CARDWELL CONDENSERS

“THE STANDARD OF COMPARISON”

Page 69

RESTER

FLURK-CUOKRE

Needs )
only §J
Heat

45—91

P Frescore

.
I L aetir

Transmitting Condens-
ers for Broadeasting Sta-
tions. Commercial
Transmitters and Ama- |
teur uses. All types and |
capacities for receiving.
Information promptly
sent on request.

FLUX IN POCKETS SOLOER WAI.L

EFFICIENT

Suldennz reduced to one useratiun—the applica-

tion of
soldering—no wasted time—no rejected materials,
Increase the efficiency of your soldering operations,
reduce your production and maintenance costs, and
speed your output with Kester,

A special solder designed expressly for your needs
may be neceded to give you maximum profits from
your manufacturing processes.
department will analyze your requirements and fur-
nish you with the ideal tin-lead alloy, flux-core and
solder-size to meet your manufacturing needs.

KESTER SOLDER COMPANY
= = 4224 Wrightwood Ave., Chicago, Il
Established 1899—Formerly Chicago Solder Co.

uxes 1o hinder your

heat. No separate

The Kester research

—_—

THE ALLEN D. CARDWELL MFG. CORPORATION

81 PROSPECT STREET + + BROOKLYN, NEW YORK

)

Stupakoff
| Re'iractory Tubing

High Dielectric Strength

CYlINDRIC‘l FlAl AND ClOV(R LEAF TUBES (Su ses) [
REE AND FOUR ~OL

Continuous exposure
to temperatures over A Dt 1 b
3000° F. has no
effect on ‘‘Stupa- E o0 o o (e JN @)
koff” tubes. They T o8 28 3 ’
are Impervious to
gas, chemically in-
ert, strong, tough, @
and resist deforma- @ Q
tion and thermal 22D Q

G 20030 218 48
cliverd % Wit 4 10125 S

We manufacture and
carry IN STOCK
about 600 SIZES of
refractory porcelain
tubing, from .015*
O. D. to 2” 0. D,

and from 1/16” to
48” long. Very ac-
curate dimensions

are assured.

We would be glad
to know your spe-
cial needs, and con-
fer with you on
them.

Catalog and prices
on request.

STUPAKOFF LABORATORIES, Inc. |

6627 Hamilton Ave., Pittsburgh, Pa.

We also manufacture pure alumina, zircomia, magnesia, and other
éefractory tubing, with melting pomt ranges from 3300 to 5072
egrees.

[} 125

Bastr 35430

ACID-CORE ROSIN-CORE PASTE-CORE
METAL MENDER RADIO SOLDER

PYROXYLIN LACQUERS

THAT
HOLD CUSTOMER
CONFIDENCE

THE pioneering spirit
which has lifeced
Zapon Pyroxylin Lac-
quersto their present pin-
nacle of leadership, made
them a standard bhearer of
matchless uniformity,
quality and economy, 1s
consistently pledged to a
policy of progress that
will hold customer con-
fidlence by sheer reason
of superiority.

Accepred for
every wuse
throughout in-
dustry as the
highest stand-
ard of lacquer
excellence
since 1884,

Thefacilitiesof
our Service
Laboratory
equipusto work
out any finish-
ing prroblem
and enable us
to render you
valuable assist-
ance without

Absolute control over
hasic raw materials and
chemical processes give
Zapon an unrivaled ad-
vantage in continuous
advancement, service and
leadership.

THE
ZAPON COMPANY

STAMFORD
CONN.

cost.
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MODERN RADIO Pzguires
AMPERITE l.meVoliage Conirol

L—‘ Successful clectricradio operationdepends l
| on steady voltage. Up to 30 per cent line
| fluctustion in every community makes l
AMPERITE Control necessary. Saves tubes
| —improves tone—reduces service costs. l\
]

FREE—Useful AMPERITE Bulletin and list of
AMPERITE. cauipped radios. Write Dept. RE-4

\ AMPERITE Crporanon

| AmperiTE

SeI[ -Adjusting !

A

al \
WHEN W)
YOU b % -
s
COME TO o »._.
or ngara Falls g a G
Bt e |
One of the maost pleasant and -~ -2 fad '|
comfortable hotels is Hotel é'lﬁ 11
Lenox, Good food, superier -
service . .. Just a few steps from a1
Buffale’s heavy traflic and _ 45X = !:r
within easy walking distance of ~~ s

business centers, Only 3 min- =9
utes’ ride to Peance Bridge Into
Canada. Rates $2 per day up. -~
Write for titerature,

'HOTEL LENOX

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

MODEL MODEL
245 250
adapted to for theatres,
phonographs publio halls,
for home etc. Maxl-

use or other ;
places where ""_"" oHput
low power 4.700 milli.
eficient am. watts. A
plifler 1 standard
desired.
Maximum doflble button
output— microphone
700 Mill. may be
watts. used.
Both models are resistance coupled two stage amplifiers using a
screen grid tube in the first stage. Will meet the most exacting
tone quality requirements.

L. LABORATORIES

H. ).
800 N. Clark St. Chicago, Il

1

l

Preferred and  Specified by
Experts the World Over .

for
laboratory standard
high voltage regulators
vacuum tube plate resistors
vacuum tube grid resistors
voltmeter multipliers
telephone equipment
television amplifiers
fading controls
isolation resistances

“Standards of
Efficiency”
5 to 5 Million Ohms

Guaranteed |9,
Tolerance

Catalogue sent upon request
The DAVEN Company
156 Summit Street, Newark, N, J.
RESISTOR SPECIALISTS

Super-Davohm Resistors

I

John A. Roebling’s Sons Co., Trenton, N. J. {

-~ WIRE

STRAND—Antennae (plain or enameled)—Dou-
le Galvanized.

WIRE—Antennae (plain or enameled). Connect-
lng and Ground (Rubber covered, braided or

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

IN STOCK—
IMMEDIATE
DELIVERY
speed reducers, sprockets, thrust bearings.
flexible couplings. pulleys, etc. A complete line is
carried in our Chicago stock. Can also quote on
special gears of any kind. Send us your blue prints
and inquiries. Write for Catalog No. 200.

CHICAGO GEAR WORKS
769-773 W. Jackson Blvd. Chicago, Ill.

A GEARS

Gears,

527- 529 Thlrty Second Sl, Unlon Clly, New Jersey

" 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 }32 micron cfore leaving
factory. Write for details.

INTERNATIONAL MACHINE WORKS, Inc.

MICROPHONES

All_Kinds from $t0 to $350.00

For Publo Address, etc.. list

Standard Broadoast Model, list $75

Condenser Models for Film lnd Record Work,

Hst  $300. $350.00

Also Desk and Floor Stands, Covers, Cords. etc.

EXPERT MICROPHONE REPAIRS

UNIVERSAL MICROPHONE CO., LTD.

Inglewood, Calif.

Export Rep. Ad.
Dealers everywher Auriema, Ino., 118
San Francisco: C C. Langevin (.o 244 Brannon 8t.  DBroad St.. N. Y. C.

BARE AND TINNED T
COPPER WIRE
For All Purposes
Fine Sizes Our Specialty

SPARGO WIRE COMPANY

ROME, NEW YORK
Established 1885

FELT

WASHERS, GASKETS, STRIPS, PACKINGS
Write for Catalog and Sample Card

THE BOOTH FELT CO. INC.

481-491 19th Street 137 Sherman Street
Brooklyn, N. Y. Chicago, Ill.

TESTING OF RADIO APPARATUS

Permeability and Hysteresis Curves of iron samples.
Condensers tested for life, voltage breakdown, leakage, etc.
Input and output curves of socket power devices—Oscillograms.

IH 80th St. and East End Ave. ELECTRICAL TESTING LABORATORIES

|

New York, N. Y.
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Mixer Controls,

Constant Impedance Faders, Volume
Controls and Transformers for Speech
Input and associated equipment.
Write for Bulletins K1-K2-L1 and M1 describing this

apparatus

D’Arcy Laboratories

205 West Wacker Drive Chicago, Illinois

|_ ,

iBRASS—BRONZE—COPPER

NICKEL SILVER—ZINC
PHOSPHOR BRONZE

|
| In Gauges .00l and Thicker. 1/16"

to 16” Wide

TIN COATED METALS IN COILS AND STRIPS

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

HOTEL

MONTCIAIR

Lexington Avenue

q 49 th t% 50thSts.NY

800 Sunlit Rooms

wnh Bath and RADIO

Smgle $3 t0$D~Doubles4 1016
Suites 4101042

Attractive Monthly Rates
S.Gregory Taylor, President

TUBE MACHINERY

| Our new factory enables us to render prompt service
on all types of vacuum tube machinery, including —

Vacuum IPumps, single and compound
Automatic Hot Cut off Flare \lnchlnes
l 24-Position A ic Exhaust M

ARROW MANUFACTURING & MACHINE CO., Inc
| 912 Savoye St., North Bergen. N. J.

Iﬂuallty wmi for every type of hook-u

hex a slip back braided hook-up w(ro made
under 2 patented process.
Alpha HITlnllon Wire (colored Rubber)
BARE.TINNED-ENAMELED-RUBBER COVERED
—CABLES TO SPECIFICATIDN~—
ALPHA WIRE CORPORATION
520 Broadway. Naw York City

Page 71

. CORE LAMINATIONS |
for Audio & P&\::;:es'rransfomers —_

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
1 764 Windsor Street, Hartford Conn

ALRAMBRA

| LOUD SPEAKER PAPER

Alhambra Paper gives absolutely uni-
| form resonance and imparts the utmost
in tone quality.

‘ Write us about your requirements

‘f THE SEYMOUR CO.,

323 W. 16th St., New York City

E offer to manufac~
turers interested in

EXPORT

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

AD. AURIEMA, INC.

Manufacturers’ Fxport Managers
116 Broad Street, New York, N. Y.

IN ALL TYPES FOR
AUDIO AND POWER TRANSFORMERS—CHOKES
In Stock for Immediate Delivery
Expert Tool and Dle Making—
Metal Stampings
Let us dquote prices on
guantity you require,

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

LAMINATIONS '

*WAXES and COMPOUNDS*

| lmpregnahng, sealmg ﬁlllng
Made to indii P

Write to

\ COCHRANE CHEMICAL CO.

430 Danforth Ave. Jersey City, N. J. |
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ILLINOIS AVENUE
Overlooking Boardwalk and Ocean

v

“A Hotel Distinctively Different”

v

UNEXCELLED COLONIAL

HOSPITALITY
JUST COMPLETED IN
ATLANTIC CITY
Fireproof
v

Showers & Baths
Throughout

v
Now Ready for YOU!

From $4.00 Daily. European Plan
From $7.00 Daily. American Plan

FETTER & HOLLINGER, Inc.
Eugene C. Fetter, Mgr. Dir.

Radio Engineering, April, 1930

R@SEVELT

HOTEL

PENN AVENUE AT SIXTH STREET

600 ROOMS

IN THE CENTRE
OF THE TRIANGLE

OVER 300 $3 A DAY
N ROOMS AT PANDLESS

All wuh Shower or Tub

DOUBLE - #100
A DAY EXTRA

GARAGE IN
CONNECTION

Famous for Food ~
At Reasonable Prices

L.FRED KLOOZ, Pres.

Opens Mid-August
'é‘/Vew lork,

The HOTEL

(OGVERNOR
(ALINTON

OPPOSITE PENNSYLVANIA R. R. STATION

B oo
New York's new hotel truly expres-
sive of the greatest city. 1200
pleasant rooms cach with Servi-
dor, bath, circulating ice water

and radio provisions.

General Manager
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SEND COUPON
AND $2.00 FOR A

Page 73

Crl
month)

TION. THE MONTHLY LOOSE- | “~ -
LEAF PRICE & DATA SHEET | s

SERVICE GOES WITH YOUR | ® s

SUBSCRIPTION . .
EXTRA COST.

. WITHOUT | *=

“RADIO”

415 Lexington Ave.,
New York City, N. Y.

ERE is $2.00 in FULL PAY-
MENT for a 6 month trial
subscription to and the

y loose-leaf price and data

SIX-MONTH TRIAL SUBSCRIP- et s
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H Addresses of companies listed below, can be found in their advertisement—see index on page 80.
{f

— —

Buyers Directory of Materials and Apparatus

Readers interested in products not listed in these columns are invited to tell us of their wants,
i and we will inform the proper manufacturers.

- =S —=

Address Readers’ Information Bureau.

ADAI'TERS:
Lynch, Arthur H., Inc.

ALUMINUM:
Aluminum Co. of America
Fairment Aluminum Co.

ALUMINUM, SHEET:
Fairmont Aluminumm Co.

AMMETERS:
General Electric Co.
General Radio Co.
Jeweil Elec. Inst. Co.
Weston Elec. Instrument Corn.

AMPLIFIERS, POWER:
G. M. Laboratortes, Inc.
General Amplifier Co.
Qeneral Radio Co.

H. J. L. Laboratorles
Radio Receptor Co., Inc.
Samson Eleec. Co.

ANTENNAE. LAMP ROCKET:
Dubilier Condenser Corp.
Electrad, Inc.

ARRESTEKS, LIGHTNING:
Jewell Elec. Inst. Co.

BASES, SPEAKER:
American Felt Co.
Baoth IFelt Co.
Western Felt Company

BASES, VACUUM TUBE:
(8ee Tube Parts)

BEARINGS, RADIALL:
Chicago Gear Works

BINDING I'OSTS:
General Radio Co.

BRACKETS. ANGLE:
Electrad, Inec.
Scovill AMfg. Co.

BRASS:
National-llarris Wire Co.
Beoviil Mfg. Co.

BROADCAST STATION
EQUIP'T
Cardwell, Allen D., Mtg. Co.
General Radie Co.
Jenkins & Adair, Inec.

BUTTS:
8covill Mfg. Co.

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

CASTINGS:
Fairmont Aluminum Co.

CELLS. PHOTOELECTRIC:
National Carbon Co., Ine.

CEMENT, LOUD SPEAKER:
Maas & Waldsteln Co.

CENTRALIZED RADIO
SYSTEMS
Samseon Elec. Co.

CHASBES
Aluminom Co. of America
Metal Specialty Co.

CHOKES, AUDIO FREQUENCY:
American Transformer Co.
Ferranti. Inc.

General Radio Co.
Jefferson Electric Co.
Polymet Mfg. Co.
Thordarson Elec. Mfg. Co.
Transformer Co. of Amer.

CHOKES., RADIO FREQUENCY:

Cardwell. Atlen L. Mtg. Co.
General Radio Co
Hammarlund Mfe, Co., Inc.

Meissner Mfg. Co.
sumson Elee. Co.

CHHOKES, POWER:
American Transformer Co.
Dongan Elec. Mfg. Co.
Ferranti. Inc.
General Radio Co.
Jefferson Electric Co.
Polymet Mfg. Corp.
Transformer Corp. of Amer.

CLAMPS. GROUND:
Scovill Mfg. Co.

CLIPS. SPRING:
Ilectrad. Inc.
Scovill Mfg. Co.

CLOTII. WIRE:
(5e¢e Wire Cloth)

COIL FORMS:
Geperal Radio Co.

COIL WINDING:
\eme Elee. & Mfg. Co.
Acme Wire Co.
Dudla Mfg. Co.
Inea Mfz. Co
Meissner Mfg. Co.
I’olymet Mfg. Corp.
Rome Wire Co.

COTLR. CHORE:
Acme Elec. & Mfg. Co.
Dudlo Mfg. Co.
Ferrantl. Inc.
Jefferson Electric Co.
Polymet Mfg. Corp.
Rome Wire Co.
Westinghouse Elec. & Mfg. Co.
COILS. IMPEDANCE:
Acme Wire Co.
Dudle Mfg. Co.
Ferranti, Inc.
Polymet Mfg. Corp.
Rome Wire Co.

COILS, INDUCTANCE:
Acme Wire Co.
Cardwell. Allen. D.,
General Radio Co.
Hammarlund Mfg. Co.
Inea Mfg. Co.

Rome Wire Co.

COILS. MAGNET:
Acme Wire Co,
Dudle Mfg Co,
Inca Mfg. Co.
Polymet \If;:. Corp.
Rome Wire Co.

Mfg. Co.

COILS, SHORT WAVE:
General Radio Co.
Hammarlund Mfg. Co.

COILS, TRANSFORMER:
Aceme Wire Co.
Dudla Mfz. Co
Polrymet Mfg. Corp.
Rome Wire Co.

CONDENSER PARTS:
Aluminum Co. of America
Ferrantt. Inec.

Metal Specialty Co.
Scovill Mfg. Co.

CONDENSERS. BY-PASS:
Acme Wire Co.
Aerovox Wireless Corpn.
Amrad Co.
Condenser Corp. of America
Dongan Electric Mfg. Co.
Dubllier Condenser Mfg. Co.
Electrad. Tne
gIrnd Condenser & Mfg. Co.,

Polymet Mfe, Corp
Potter Co,.
Sprague Speclnltles Co.

CONDENSERS, ELECTRO-
LYTIC:

Aerovox Wireless Corp,
Amrad Corporation
Sprague Specialties Co.

CONDENSERS, FILTER:
Acme Wire Co.
Aerovox Wireless Corpn.
Amrad Co.
Condenser Corp. of America
Dongan Klectrie Mfg. Co.
Dubilier Condenser Corp.
Iglrml Condenser & Mfg.

ne,

Kingston Products Corp.
Polymet_Mfg. Corp.
Potter Co.. The
Sprague Specialties Co.

Co.,

CONDENSERS. FIXED:
Acme Wire Co.
Aerovox_ Wireless Corpn.
Amrad Co.
Condenser Corp. of America
Dongan Electric Mfg. Co.
Dubilier Condenser Mfg. Co.
Electrad, Tne.
Polymet Mfe. Corp
Potter Co.. Th
Sprague Spocinltios Co.

CONDENSERS, MIDGET:
Cardwell. Allen D. Mfg. Co.
General Radio Co.
Hammarlund Mfe. Co.
Polyment Mfg. Co
Scovill Mfez. Co
Sprague Specialties Co.

United Sclentific Laboratorles

CONDENSERS, MULTIPLE:
Cardwell. Allen D. Mfg. Co.
Hammarinnd Mfg. Co.

Reavill Mfg. Co.
United Sclentific T.aboratories

CO\' NSERS, NEUTRALIZ-
I‘lammnrlund Mtg. Co., Inc.
Polrmet Mfg. Corp.

CONDENSERS. VARIABLF
TRANSMITTING:
Cardwell. Allen D. Mfe. Co.
General Radio Co.
Hammarlund Mfg. Co.

CONDENSERS, VARIABLE
Cardwell, Allen D. Mfg. Co.
Frost. Herbert II.. Inc.
General Radio Co.
Hammarlnnd Mfg. Co,
Scovill Mfg. Ca,

United Scientific Laboratories

CONNECTORS:
Cornish Wire Co.
Scovill Mfg. Co.

CONTROLS. CURRENT:
Allen Bradley Co.
Central Radlo Taboratorles
Polymet Mfg. Corp.
Shalleross Mfg, Co.

CONTROLS, VOLUME:
Allen Bradley Co.
Centra! Radlo Laboratories
Clarostat Co.
Tlectrad, Inc.
Ferranti, Inec.
Polymet Mfgr. Corp.
Radio Receptor Co., Inc,

CONVERTERS:
Cardwell. Allen D.. Co.
Electrle Speclalty Co.

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

COPPER:
Scovill Mfg. Co.
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CORDS, EXTENSION:
Acme Wire Co.
Anaconda Wire & Cable Co.
Cornish Wire Co.
I’olyment Mfg. Co.

COUPrLINGS, FLEXIBLE:
Chicago Gear Works
Hammariund Mtg. Co., Inc.

CUSHIONS, SPEAKERS:
Western FFelt Co.

DIALS:
Crowe Nameplate & Mfg. Co.
General Ftehing & Mfg. Co.
Hammarlund Mfg.
Scovill Mfg. Co.
United Scientific Laboratories

DIALS.
Hammarlund Mfx. Co.
United Scientific Laboratories

DIE-CASTINGS:
Allied Die-Casting Corp.

DRUM:

DIES:
Willor Mfg. Corp.

l)ln'rk INPREGNATORS:
J. Stokes Machine Co.

DYNAMOTORS:
Electric Speclalty Co.

ESCUTCHEONS:
Crowe Nameplate & Mfg. Co.
General Etehing & Mfg. Co.
Seovil) Mrg. Co.

EXPORT:
Ad. Aurlems, Inc.

FELT, ACOUSTICAL:
American I'elt Co.
Rooth Ielt Co.
Western Felt Co.

FELT, PACKING:
American Ielt Co.
Rootli IFelt Co.
Western Felt Co.

FILAMENTS:
(See Tube Parts)

FII.A.\IENT CONTROLS, AUTO-
1C:
Amperlte Corp.
Lynch. Artnur_ H.,
PPolymet Mfg. Corp

FOIL:
Aluminum Co. of America

Ine.

GALVANOVWETERS:
General Electric Co.
General Radio Co.
Jewell Elec. Inst. Co.
Westinghouse Elec. & Mfg. Co.

GEARS:
Chicago Gear Works

GENERATORS:
Electric Spectalty Co.
Janette Mfg. Co.

GETTER MATERIAL:
(See Tube Partes)

GRID LEAKS:
(See Resistances, Fired)

HEADPHONES:
Amplion Co. of Amer.

HINGES:
Scovill Mfg. Co.

HORNS
Ampllon Co. of Amer.

INDUCTANCES, TRANSMIT-

TING:
General Radio Co.

INRTRUMENTS, KLECTRICAL:
Ferranti, Ine.
General Electric Co.
Tewell Rlee. Inat. Cn
Westinghouse Elec. & Mfg. Co.
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ANNOUNCING
9

The Patterson

‘Radio Tube Socket

QA radical change in socket de-
sign to meet all the needs of the
present type of tube and to
simplify the set manufacturer’s
assembling problem.

([Positive, pure metallic wiping
contact.

QLowest resistance and capacity.

(“G. E.” Textolite assures perfect
insulation.

{INo unseating of tubes due to
vibration.

The Patterson Radio Tube Socket
DEMONSTRATES

The Greatest Efficiency and
the Lowest Cost offered in a
Radio Tube Socket.

Samples and details on request from
manufacturers and engineers.

Electrical Insulation Corporation
308 West Washington St.  Chicago, Illinois
Distributors and Fabricators of

*“G. E.” TEXTOLITE laminated

|

OU are yourself but your shadow is your business
potentials if you only grasp your opportunity.

-
r

The competent electragist that is wide awake to the vast
market possibilities of sound system installations can grow
big by selling and installing complete and perfect audio
reproduction systems. PPowerizer Systems are scientifically
developed to meet all different acoustical needs.

And we're the ones to help you. Because we're one of the
oldest and most experienced organizations of audio engi-
neering equipment manufacturers in the world. We know
our business and we know its possibilities.

Write now for details and your copy of “Amplified Oppor-
tunitjes.”

RADIO RECEPTOR Co., Inc.
110A Seventh Avenue, New York City

Licensed by Radio Corporation of America
and Associated Companies

List of Markets

Hotels Fair Grounds Dance Halls
Theatres Skating Rinks Amusement Parks
Schools Hospitals Apartment Houses
Stadiums Civic Centers Railway Terminals

Steam Ships Restaurants Excursion Boats

R.E.-4-30

POWERIZER

? SOUND SYSTEMS
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ELECTROLYTIC
CONDENSERS

Our new Electrolytic Con-
densers revolutionary in
design and having many
patentable features will be
ready for production about
May 15th. Detailed infor-
mation will gladly be sent
upon request.

CONDENSER CORPORATION OF AMERICA

259 CORNELISON AVE,,
JERSEY CITY, N. J.

The Ekko Co.,
Daily News Bldg.,
Chicago, Iil.

W. C. Laing,
Building Industries Exhibit, Inc.,
Cincinnati, Ohio

INRULATION LAMINATED
Electrical Insulation Corp.
Formica Insulation Co.
General Electric Co.
National Vulcanized Fibre Co.
Synthane Corp.

INSULATION, MOULDED:
Bakeltte Corp.
Formica Insulstion Co.
General Electric Co.
General Plastics Co.
National Vuleanized Fibre Co.
Qynthane Corp.
Westinghouse Elee. & Mfg. Co.

INSULATION, REFRACTORY:
The Stupakoff Labs.

INSULATION. VARNISHED:
Acme Wire Co.

JACKS:
Carter Radio Co.
Electrad, Inec.
Genergl Radio Co.

KITS, TESTING:
(See Testing Kits)
General Radio Co.
Jewell Elec. Inst. Co.

LABORATORIES, TESTING:
Plectrical Testing Labs.
W}relen Bgert Engineering,

ne.

LACQUER, WOOD:
Maas & Waldstein Co.

LACQUER, METAL:
Maas & Waldstein Co.

ILACQUER, ENAMEL:
Maas & Waldstein Co.

T.AMINATIONS:
T.amination Stamping Co.
Willor Mfg. Corp.

LAMPS, MINIATURE:
National Carbon Co., Inc.

I.AMPS, PANEL:
Natiopal Carbon Co., Inc.

LEAD-INS:
Electrad, Inc.

1.OCK WASHERS:
Shakeproof Lock Washer Co.

1L.UGS:
Scovill Mfg. Co.
Shakeproof Lock Washer Co.

MACHINERY, TUBE:
American Transformer Co.
Arlrow Mfg. & Machine Co.,

ne.

Frank Cswerwenka

Central Scientific Labs.
Rirler Electric Co.

Int’)l Macbinery Works. Inc.
Lepel High Frequency Labs.

MACHINES, SPECIAL
Willor Mfg. Corp
F. J. Stokes Machine Co.

MAGNESIA, TUBES:
The Stupakoff Labs,

MAGNESIUM:
Aluminum Co. of America.

METAL RADIO PARTS:
The Metal Specialty Co.

METALS, RARE:
Fansteel Products_ Co.. Inec.
Ameriean Electro Metal Corp.

METERS:
Ferranti., Inec.
Qeneral_Electric Co.
Jewell Elec. Inst. Co.
Wesaton Elec. Instr. Co.

MICROPHONES:
Amplion Co. of Amerieca
Flectro-Acoustic Prod. Co.
Jenkina & Adair, Inc.
Radio Receptor Co., Inc.
Universal Microphone Co.

MOLDING MATERIALR
(See Insulation, Moulded)

MOTORS:
Electric Bpecialty Co.

MOTOR-GENERATORS:
Electrie Specialty Co.

MOUNTINGS, RESISTANCE:
Electrad. Inc,
Lynch Mtg. Co.. Inec.
Polymet Mfg. Corp.

NAMEPLATES:
Crowe Nameplate & Mfg. Co.
General Etching & Mfg. Co.
Scovill Mfg. Co.
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NICKEL SILVER:
National-Harris Wire Co.
Riverside Metal Co.. The

NUTS:
Shakeproof Lock Washer Co.

OHMMETERS:
General Radlo Co.
Weston Elec. Instr. Co.

OSCILLOGRAPH:
General Radlo Co.

PACKING PADS, CABINET:
American Felt Co.
Booth Felt Co.
Western Felt Co.

PACKING MATERIAL:
Holed-Tite Packing, Inc.

PANELS, COMPOSITION:
(Bee Insulation, Moulded)

PANELS, METAL:
Aleminum Co. of America
Metal Specialty Co.

Radio Receptor Co., Inc.
Scovill Mfg. Co.

PAPER, CONDENSER:
Dexter, C. H. & Sons, Inc.

PAPER, CONE SPEAKER:
Seymour Co.

PHONOGRAPH MOTORS:
(Bee Motors)

PHOSPHOR BRONZE:
Baltimore Brass Co.
National-Harris Wire Co.
Riverside Metal Co.

PHOTOELECTRIO CELLS;
(Bee CUells)

PICK-UPS, PHONOGRATH:
Amplion Co. of Amer.
Electro-Aconstic Prod. Co.
Hardwick, Hindle, Inc.
Jensen Co.

PLATES, OUTLET:
Carter Radio Co.
Howard B. Jones

PLUGS, ATTACHMENT!:
Carter Radio Co.
General Radlo Co.
Howard I, Jones
Polymet Mfg. Corp.

PORCELAIN TUBING:
The Stupakoff Labs.

POTENTIOMETERS:
Allen-Bradley Co
Central Radio Laboratories
Electrad, lue.
Genera] Radlo Co.
Polymet Mfg. CorE.
United Scientific Laboratories

POWER UNITS, A-:
Jefterson Electric Co.
Radio LReceptor Co., Inc.

POWER UNITS, B-:
Dongan Elec. Mfg. Co.
General Radlo Co.
Jefterson Electric Co.
Thordarson Blectric Mfg. Co.

POWER UNITS, A-B-C:
Dongan Elec, Mtg. Co.
General R;‘?lo (;o.C
Jefferson Electric Co.
Thordarson Electric Mfg. Co.

POWER UNITS, PARTS FOR:
Acme Wire Co.
American Transformer Co.
Dongan Elec. Mfg. Co.
Ferranti, Inc.
General Radio Co.
Jefferson Electric Co.
Lynch, Arthur H.. Inec.
Polymet Mfg. Corp.
Thordarson Electric Mfg. Co.
Transformer Co. of Amer.

PRESSED METAL PARTS:
The Metal Specialty Co.

PUBLIC ADDRESS S8YSTEMS:
Radio Iteceptor Co., Inc.
Sameon Elec. Co.

PULLEYS:
Chicago Gear Works

PUMPS, HIGH VACUUM:
Arrow Mfg. & Machine Co., Inc.
Central Sclentific Co.

Elsler Elec. Corp.
Int’l Machine Works, Inc.

PUNCHINGS:
Aluminum Co. of America
The Metal Speclalty Co.
Scovill Mfg. Co.
PUNCHINGS, BAKELITE:
Electrical Insulation Corp.

RECEPTACLES, WALL:
Carter Radio Co


www.americanradiohistory.com

a

Radio Engineering, April, 1930

REFRACTORY SIECIALTIES:
The Stupakoff Labs.

#EGULATORS, VOLTAGE:
Amperite Corp,
Central Radio Laboratories
Clarostat Co.
DeJur-Amsco Co.
Polymet Mtg. Corp.
Ward Leonard Elec. Co.

RELAYN:
Cardwell, Allen D., Mfg. Co.
Leach Relay Co.

REPRODUCERS, TALKING
MOTION PICTURES:
The Beltone Corp., Ltd.

HBESISTANCES, FIXED:
Aerovox Wireleas Corp.
Allen-Bradiey Co.

Central Radto Laboratories
Clarostat Mfg. Co.

The Daven Corp.

Electraq, Inc.

Frost, Herbert H.

General Electric Co.
Hardwick, Hindle {nc.
Intermational Resistance Co.
Lynch, Arthur H., Inc.
Polymet Mfg. Corp.
Superior Resistor Corp.
The S. S. White Dental Mfg. Co.
Ward Leonard Elec. Co.

RESISTANCES, VARIABLE:
Alien-Bradley Co.
Central Radio Laboratories
Clarostat Mfg. Co.
Electrad. Inc.
Frost. Herbert I1.
General Electric Co.
Hardwick, Hindle, Ine.
Internatfonai Resistance Co.
Lynch, Arthur H., Inec.
Polymet Mfg. Corp.
8hallcross Mfg. Co.
Ward Leonard Elec. Co.

BHEOSTATS:
Allen-Bradley Co.
Central Radio ILaboratories
Blectrad, Inc.
Frost, Herbert H.
General liadlo Co.
Polymet Mfg. Corp.
United Scientific Laboratories
Westinghouse Elec. & Mfg. Co.

SBOREW MAQHINE PRODUOTS:
ﬁlutl’nlnulmvclo. o't America
ational Vulcan)z
Bcovill Mtg. Co. o Fibre Co.
Synthane Corp.

SOREWS, HARDENED ELF-
TAPPING: 5 ¥
Parker-Kalon Corp.

BCREWS, DRIVE, HARDENED
METALLIC:
Parker-Kalon Corp.

BEALING COMPOUNDS:
Candy & Co.
Cochrane Chemical Company

SELECTOR, SOUND CONTROL:
SAF FElec. Equipment Co.

SHIELDING, METAL:
Alominum Co. of America
Hammarlund Mfg. Co., Inc.

BHIELDS, TUBE:
Carter Radio Co.

SHORT WAVE APPAR, .
Cardwell Allen D, Coo 10"
generll ] .(;ljlo Co.

ammarlund Mfg. Co., i
Lynch, Arthur g.. lnl:.Inc

SOFglKETR.l TUBE:
slectrical Insulation Corp.
Frost, Herbert H. o
General Radio Co,
Howard B. Jones
Lynch, Arthur H., Ine.

SOALDER:

mplion Corp. of A b

Kester Solder Co. mer
Jensen Radio Mfg. Co.

SPAGHRTTI:
(Bes Wire, Spaghetti).

SPEAKER PARTS, METAL:
The Metal Specialty Co.
SPEAKERS:
Amplion Corp. of Amer.
Blectro-Acoustic Prod. Co.
Jensen Radio Mfg. Co.
Potter Co., The
Transformer Co. of Amer.
SPROOKETS:
Chicago Gear Works
STAMPINGS, MBTAL:
Aluminum Co. of Amerles
Metal Specialty Co.
Beovill Mfg. Co.

~UBPANELS:
Formica Ins. Co.
General Radio Co.
National Vulcanized Fibre Co
SWITCHES:
Electrad, Inc.
TABLES, STEEL WORK:
Angle Steel Stool Co.
TAPE, COIL:
Johnsen and Johnson
TAI'E, INDUSTRIAL:
Johnson and Jolinson
TAPE, LOUD SPEAKER:
Johnson and Johnson
TELEVISION PARTS:
Allen-Bradley Co.
Clarostat Co., Inc.
Lynch, Arthur H.. Inc.
Shallcross Mfg. Co.

TERMINALS, SOLDER,
SCREWS, SIADE;
Howard B. Jones
TESTERS, B-ELIMINATOR:
General Radio Co.
Jewell Electrical Inst. Co.
TESTERS, TUBE:
Ferranti, Inc.
General Radio Co.
The Hickok Elec. Inst. Co.
Jewell HWiec. Inst. Co.
Radio Products Co.
Weston Elee. Inst. Co.
TESTING INSTRUMENTS:
Ferrantl, Ine.
General Electric Co.
General Radio Co.
Jewell Elec. Inst. Co.
Radio Products Co.
Westinghouse Elec. & Mfg. Co.
Weston Klec. Instrument Corp.

TESTING KITS:
General Radio Co.
Jewell Elec. Inst. Co.
Weston Elec. Inst. Co.
TESTING LABORATORIES:
Electrical Testing Laba.

TIN COATED METAL:
Baltimore Brass Co.

TOOLS:
Willor Mfg. Corp.

TRANSFORMERR, AUDIO:
Acme Elec. & Mfg Co.
American Transformer Co.
Dongan Elec. Mfg. Co.
Ferranti, Ltd.

General Radio Co.

Jefferson Electric Co.

Radio Receptor Co., Inec.
Samson Elec. Co.

Thorderson Electric Mfg. Co.
Transformer Corp. of America

TRANSFORMERS.

B-POWER UNIT:
American Transformer Co.
Dongan Elec, Mfg. Co.
Ferranti, Ltd.

General Radtio Co.

Jefferaon Electric Cn
Kingston Products Corp.
Radio Receptor Co., lunc.
Samson Elec. Co.

Thordarson Electrie Mfg. Co.
Transformer Corp. of America

TRANSFORMERS, BROADCAST |
I 8

STATION
Ferranti. Inc.
Radio Iteceptor Co., Inc.
Samson Electrie Co.
TRANSFORMER CASES,
METAL:
AMetal Specialty Co.
TRANSFORMERS. FILAMENT
HEATING:
Dongan Elec. Mfg. Co.
General Radlo Co,
Jefferson Electric Co.
Thordarson Electric Mfg. Co.
Transformer Corp. of America
TRANSFORMERS. OUTPUT:
Dongan Blec. Mfg. Co.
Ferranti, Ltd.
General Radio Co.
Jefferson Electric Co.
Radie Receptor Co.. Inc.
Samson Etfec. Co.
Thordarson Electric Mfg. Cn
Transformer Corp. of America
TRANSFORMERS&. POWER:
Acme Elec, & Mfg. Co.
American Transformer Co.
Dongan Elec. Mfg. Co.
Ferranti, Ltd.
General Radio Co.
Jefferson Electric Co.
Kingtson Products Corp.
Polymet Mfz. Co.
Radio Receptor Co., Imc.
Samsou Elee, Co.
Thordarson Electrie Mfg. Co
Transformer Corp. of America

Unaffected
by
Moisture,
Temperature

ERMANENT

noiseless perform-
ance is one of the out-
standing featuresofthe
Bradleyunit Fixed Re-
sistor. Solid Molded
in construction, its
accurate rating is un-
changed by variations
in temperature and
moisture. Age doesnot
affect its silent opera-
tion.

Leading manufactur-
ersofnationally known
receiversrely on Brad-
leyunits for grid leaks
and plate coupling re-
sistors. You, too, can
benefit by using them.
Investigate today!
Send specifications for
complete information
and prices.

Bradieyunit Re-
sistors are fur-
nished in ratings
from 500 ochms to
10 megohms
Equipped with
cadmium plated
lead wires up to
6inchesinlength.
Color coded for
quick identifica-
tion.

ALLEN-BRADLEY CO.

279 Greenfield Ave.
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THORDARSON N\

Power Amplification

Realistic reproduction for all
occasions . . . and in every cir-
cumstance . . . that’s what Thor-
darson’s new line of complete
Audio Amplifiers means to the
listening world. And nothing short
of actuality in sound reproduction
will be accepted today.

Thordarson Amplification
Equipment Means 7 7 ~
Consistent Audio Excellence

The engincering laboratories of
Thordarson . . . with years of re-
scarch and experience behind them
« « « have suceeeded in solving the
problems of sound reproduction.
And with the utmost in manufac-
turing facilities, the most exacting
specifications are faithfully and
efliciently fulfilled.

Why not make use of Thordarson engi-
neering service in your work? We can give
vouinstallation suggestions that will make

your work casier and more profitable.

\

THORDARS(N

Transformer Specialists Since 1895

THORDARSON ELECTRIC MANUFACTURING CO.

Huron, Kingsbury and Larrahwe Streets
Chicago, Illinauis, U. S. A,

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

TRANSFORMERS, STEP-
DOWN:
Amplion Corp. of Amer.
kadio Receptor Co., Inc.

TUBE MACHINERY:
Sce (Machinery, Tube.)
TUBE, IPACKING:
1oled-Tite I'acking, Inec.

| TUBE PARTS:

American Electro Metal Corp.
Buffalo Wire Works Co., Inc.
Callite Products Ce., Inc.
Cleveland Wire Cioth & Mfg. Co.
Fansteel Products Co., Inc.
General Plasties, Ine.

Gilby Wire Co.

Goat Radio Tube Parts Inc.
Lepel High Freq. Labs.
Nat'L-Harris Wire Co.

The Stupakoff Lahs,
Synthane Corp. lne.

(See Parta, Tube )

TUBE TESTERS:
(8ee Testers, Tube)

TUBES, A.C.:
Arcturus Radlo Co.
Cable Radio Tuhe Co.
De Forest Radio Co
Marvin Radio Tube Corp.
National Carbon Co.. Inc.
National Union Radie Corp.
Perrywman Klectrie Co.
Sylvania Products Co.
Televocal Corp.

TUBES, RECTIFIER:
Arcturus Radlo Co.
Cable Radio Tube Co.
De Forest Radlio Co.
Natlonal Carbon Ca.. Inc.
National Union Radlo Corp.
Perryman Electric Co.
Svlvania Products Co.
Televocal Carp.

TUBES, SCREEN GRID:
Arcturus Radio Co.
Cable Radio Tuhe Co.
De Forest Radio Co.
National Carbon Co.. Tne
National Union Radie Corp.
Perryman Electric Co.
Sylvania Products Co.
Televocal Corp.

TUBES, TELEVISION
See (Cells. Photoelectric.)

TUBING. NICKEL:
National-Harrls Wire Co.

TUBING, REFRACTORY:
Ilenry I. Crowley & Co., Inc.
Stupakoff Labs, lnc.

TUBING, VARNISHED:
Alpha Wire Corp.

UNITS, SPEAKER:
Ampltlon Corp.
Jensen Radio Mfg. Co.
Wright DeCoster. fnec.

UNIVERSAL JOINTS:
Chicago Genr Works
VARNISIT
Maas & Waldsteln Co.

VOLTAGE REGULATORS:
(See Regulators)

VOLTMETERS, A. C.:
Ferranti, Inc.
General Electric_Co.
General Radio Co.
Jewell Elec. Inst.
Weston Elec. lnstrument Corp.

VOLT\IETERS,, D. O.:
Ferranti. In
General Electrlc Co.
General Radio Co.
Jewell Elec. Inst. Co.
Weston Elec. Instrument Corp
WASHERS;
American Felt Co.
Aluminum Co. of Amerlca
Booth Feit Co.
Electrical Insulation Corp.
Henvill Co.
Shakeproof ‘Lock Washer Co.
Svnthane Corp.
Western Felt Co.

WAXES, IMPREGNATING!
Candy and Co.
Cochrane Chemical Company

WAXES, INSULATING:
Candy and Co.
Cochrane Chemical Company
WAXES, SEALING:
Candy and Co.
Cochrane Chemical Co.

www americanradiohistorv. com
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WIRE, ANTENNA:
Acme Wire Co.
Alpha Wire Cor
Anaconda ere & Cable Co.
Cornish Wire Co.
Dudlo Mfg. Corp.
Natlonal Vnicanized Fibre Co.
Roebling, J. A., Sons Co.
Rome Wire Co.

WIRE BALLAST:
National-Harris Wire Ceo,

WIRE., BARE & TINNED COP-
I'ER:

Alpha Wire Corp.

Anaconda Wire & Cahle Co.
Cornish Wire Co.

Dudlo Mfg. Corp.

Roebling, J. A., Sons, Co.
Rome Wire Co,

Spargo Wire Co.

WIRE CLOTII:
Buffalo Wire Works Co., Inc.

Cleveland Wire Cloth & Mfg. Co.

Gilby Wire Co.

WIRE, COTTON COVERED:
Acmé Wire Co.
Anaconda Wire & Cable Co.
Alpha Wire Corp.
Driver-11arris_ Company
bDudlo Mfe Carp.
Polymet Mfg. Corp.
Roebling. J A., Sons Co.
Rome Wire Co.

WIRE, ENAMELED COPPER:
Acme Wire Co.
Ailpha Wire Corp.
Anaconda Wire &. Cable Co.
Cornish Wire Co.
Driver-Harris Company
Dudia Mfe Corn.
Polymet Mfg. Corp.
Roehllng. J. A., Sons Co.
Rome Wire Co.

WIRE. FILAMENT:
American Electro Metal Corp.
Catlite Products Co., Inc.
Cornish Wire Co.
Driver-Harcis Company
Fansteel I’roducts Co., Ine.
Gllhy Wire Co.
National-Harris Wire Co.

WIRE, HOOK-UP:
Acme Wire Co.
Alpha Wire Corp.
Cornish Wire Co.
Dudlo Mfg. Co.
Roebiing. J. A., Sons, Co.
Rome Wire Co.

WIRE, LITZENDRAMT:
Dudin Mfg. Corp.
Roebling. J. A.. Sons Co.
Rome Wire Co.

WIRE, MAGNET:
Acme Wire Co.
Anaconda Wire & Cable Co.
Dudlo Mfg. Corp.
Inca Mannfactnring Co.
Polymet Mfg. Corp.
Rome Wire Co.

WIRE. MOLYBDENUM
American Electro Metal Corp.
Callite I’roducts Co., Inc.
Fansteel Products Co., Ine.

WIRE, PIGTAIL:
Dudie Mfg. Corn.
Roebling, J. A., Sons Co.
Itome Wire Co.

WIRE, RESISTANCE
Alloy Metal Wire Co,
Anaconda Wire & Cable Co.
Driver-Harris Company
Fansteel I'roducts Co., Ine.
iitlhy Wire Co.
'\.atlonal Ilarris Wire Co.

WIRE. S1ILK COVERED:
Acme Wire Co.
Alpha Wire Cor
Ansaconda W ire &. Cable Co.
Cornish Wire Co.
Driver-lHarris Company
Itadio Wire Corp.
Tioebling., J. A, Sons Co.
itome Wire Co.

WIRE, SPAGHETTI:
Acme Wire Co.
Alpha Wire Corp,
Cornish Wire Co.
Rome Wire Co.

WIRE, TANTALUM:;
Fansteel Products Co., Inc,

WIRE. TINNED COPPER:
Alpha Wire Corgz.
Anaconda Wire & Cable Co.
Dudlo Mfg. Corp,

Roebling, J. A.. Sons. Co.
Rome Wire Co.

ZINC:
St. Jozeph Lead Co.

v,
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EVERYBODY WILL BE THERE

VERY branch of the radio industry will be

represented in Atlantic City during the week
of June 2nd to 6th. It will be the largest
gathering of radio men in the history of the
industry for during the same week as the Trade
Show, the Sixth Annual R.M.A. Convention,
the National Federation of Radio Associations,
the Radio Wholesalers Association, and the
Institute of Radio Engineers will convene in
Atlantic City.

Many important subjects of vital interest to
everyone in the industry, particularly dealers and

Puge 79

o,
2ol

\u

jobbers, will be discussed in the light of the
industry’s present condition and future prospects.

The latest receiving set models and accessories
will be displayed and demonstrated under one
roof, making it easy for the trade to see what the
manufacturers offer for the coming season.

Atlantic City abounds in first class hotels. Visitors to
the Trade Show can be assured that an average of $10.00
per day will cover living expenses. All railroads are
offering special fare and one-half rates for the round trip
to Atlantic City.

Make your hotel reservations through the Atlantic
City Convention Bureau, Atlantic City, N. J. Invitation
credentials for the Trade Show will be mailed to the
trade about May lIst.

RADIO MANUFACTURERS’ ASSOCIATION TRADE SHOW

Times Bldg.

Room 1904

New York

Under Direction of U. J. Hermann and G. Clayton Irwin, Jr.

www americanradiohistorv com
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DEPENDABLE

QUALITY — UNIFORMITY
SERVICE
ON
WAXES — & — MELTABLE
INSULATING and WEATHER-
PROOFING COMPOUNDS

WAXES—AIl kinds.

|  IMPREGNATIONS—Condensers, Coils, Rubber-
Covered and Weather-Proofed Wire, Telephone
| and Electrical Cables, Etc.

SEALING COMPOUNDS—Coils, Condensers,

Batteries (Wet & Dry), Pot Heads, Cables, Wir-
ing Devices and Specials.

FINISHING—AIl grades of Weather Proof and
Rubber-Covered Wire.

‘ SPECIAL COMPOUNDS

35th St. & Maplewood Ave.
Chicago, IlL

“For over 35 yrs.”

ALUMINUM SHEET
FOR
THE RADIO INDUSTRY

Special aluminum sheet
for condenser plates and
for shielding.

Aluminum-alloy cast-
ings for radio and
other purposes.

Fairmont Aluminum Company
FAIRMONT, W. VA,

Formerly Fulrmont Manufacturing Company.

Branch Sales Offices at

52 Vanderbilt Ave. Monadnock Block General Motors Bldg.
New York Chicago Detroit

Warehouse Distributors

Central Steel and Wlre Company, Chlcago: Suelke Brnss & Copper Co..
Chicago: Chas, A, Strelinger Co., Detroit; J, A, Osborn Co.,
Cleveland: Duconimun Corboration, Los Anueles and San  Francisco.

INDEX OF ADVERTISERS

\ PAGE PAGE M PAGP
Acme Elee. & Mfg. Co............... 66 Electric Specinlty — 65 Metal Specialty Co.. The............ 51
Ad. AUTIRMA, T Cus <t sl 48 8 ok g G0 1 Electrical Insulation Corp EdgrivihB 75 -
Aerovox irless COrp............... 81 Eleetricul Testing Labs.............. 70 N
Allen-Bradley Co. sy Em e gh T National Carbon Co., Inc..........59, 63
Allied Die Casting Corp............. 22 National Union Radio Corp...... .. .. T
Alpha Wire Corp. . e ]l National Vul. Fibre Co...... Second Cover
Aluminum Co. of America...... RS ) Fairmont Aluminum Co.............. 80
American Felt Co.......... 61 Fansteel P'roducts Co.. 11 P
Amperite Corp. .... I (1) Formiea Insulation Co.. 1 Parker-Kalon Corp. 5
Amrad Corporation ....... -ie O3 Polymet Mfg. Corp.. 8
Anaconda Wire & Cable Co........... 3 Potter Company, The. 62
Angle Steel Stool Co....... 63
Arcturus Radlo Tube Co... Ak, u OF General Electric Co.................... 28 R
Arrow Mfg. & Mach. Co, a1 General Etching & Mfg. Co... {:‘;I SRAQIOT e 8
%i’l‘]z';“‘lll gl“ls.“cs(";o 9 Radlo Manufacturers’ Ass'n 70
B Gilby Wi ’“'é’ 61 Radio Products Co.......... el 14
Baksilte G y T o] S NP S Radio I{ec«-Ptor Co., Inc 75
B“n“ e "l';'p' T ke Oy Riverside Metal Co., The 55
2 IINOLE (OTABSE 0% - Roebling, J. A., Sons Co ............. 70
Hnrdwlck. Ilindle, 68 s
J. L. Laboratories. 70
Ihckok Flee, Inst. Co., 60 Sangamo Elec‘ Coiliane il dni inmmk 7. 18
¢ Holed-Tite Packing Corp 59 gggnl’l MT{; (.ompuny _1111)
mour 0. 1h€..........
CondvEl COidabeecniions) s b hiramdbann 80 Shakeproof Lock “nsher Co. =g 82
Cardwell. Allen D., Mfg. Co . 69 Spargo Wire Co..................... 70
Central Radio L.xbnratorles 13 Igrad Condenser Mfg. Co.. 64 Sprague Speclalties Co 25
Central Sclentific Company. . 62 Intl Machine Works, Inc. 10 Stokes Machine Co., F el 91
Chicago Gear Works....... 70 Int'l Resistance CO.................... 67 Stupakoff Labs., Inec....... se 0O
Clarostat Mfg. Co.. Inc.............. 20 Superior Resistor Corp .. 65
gle\}r]elund (\:\l'llrelClotg & Meg. Cowrtas (_.i Synthane Corp., Inc................. 66
ochrane emical Co......... LT
Condenser Corp. of America. .76 };‘:ﬁfg: 2”_5'(,“?‘9']'“' g? T
Crowley & Co., Inc. Hemry L.l 00 S Johnson & Johnson 62 Thordarson Electric Mfg. Co......... 78
D Jones, Howard B... 64 v
B’Arcy CLnboratori%i ---------------- ;5 gnite(l Slcl‘elliltiﬂcthbsé Inf;t'd ....... 67.'6
aven Company, e. .. 70 niversal Microphone Co., Ltd........
DeForest Radio CO........ 2 Kester QolgerdCot...é """""""" gg 19
Dexter, C. & Sons, Inc ........... Kingston Products Corp....... === -
Dongan Elec. Mfg. ag 3 Ward Leonard Elee. Co............. 15
Driver-Harrls Compahy .. » Westinghouse Elec. & Mfg. Co 23
Dubilier Condenser Corp.. Lamination Stamping Co............. rp Weston Elec. Instrument Corp.. 1
Dudlo Mfg. CO....vueeroviavnannssen Willor Mfg. COID................ e 21
E Maas & Waldsteln Co............... 66 Z
Risler Electric Corp................. 64 Mefssper Mfg. Co.......ovviiivionns 66 Zapon Co:, TThe. ap ciageee s &b suwe b det 69
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| JENKINS & ADAIR, INC.

VARIABLE ATTENUATOR
Types GA-200 & GA-500

For Use in Broadcasting Station, Control Room,
I Studio, Sound Stage, Recording Room and Laboratory.

In an audio circuit between an output and an input of
equal impedance, it I8 often desirable to place a varlable vol-
ume controlling device which 18 calibrated, and which in itself
produces no distortion. This takes the form of an Il-type re-
slstax;ce network, and has long been familiar in telephone
practice.

The Jenkins & Adair Variable Attenuators are variable
H-type networks, ranging from 0 to 20 DB. in steps of 2 DI.
They are highly accurate instruments, making them suitahle
for laboratory measurements as well as commercial hroadeast
and recording work. Two types are built, adapted to 200
ohm and 500 obm circuits. They are identical in sfze and
mechanical construction as well as in price. They are very
beavily built, and good for years of bard service.

“ROUND ROBIN”

| $ 1

Group Subscription Rate

(The subscription rate for individual subscribers is
$2.00 a year.)

To the attention of

CHIEF ENGINEERS
FACTORY EXECUTIVES
PRODUCTION MANAGERS

"RADIO ENGINEERING' should be in-
teresting and helpful to your personnel.
Your copy isn't always available to your
| assistants.

WHY NOT START THIS CIRCULATING

Price (In U.S.A)..........
E.0.b. Chicago. $85'00
8end for Bulletin No. 10 giving full description and uses.

JENKINS & ADAIR, INC.
ENGINEERS
3333 Belmont Ave., Chicago, U.S. A.

British Ofice: 76 Old IIall St.. Liverpool, England.
French Office; 16 Rue de Cheateaudun, Asnleres, France.

AS A ROUND ROBIN?

BRYAN DAVIS PUBLISHING CO., Inc.,
52 Vanderbilt Ave, N. Y.

Kindly enter the following subscriptions te RADIO
ENGINEERING at $1.00 a year.

(This subscription rate applies on 4 or more subscriptions) |

—— Name ...... D0 § 00 B0 0 AR B v A e
Address) déswvalace abe dum ambd s snds mammns |
| Town mrasne teassbareit SUBV et bl ocmpoind & |
Classlﬁcallon ............................. !
| Name @ anms i 4o e Ny -4 e b b caree @ e B
AddFess s adhasmnik bha Ak ARy A A e b s
‘ Town wpessaut §eurieeg ve s State.............. .
CONDENSERS AND RESISTORS . ClasSification! (o@mismudvd Ve cahs bedd be « b BN
BIME . oo vvevrererrossarsanse R L R R R
-
w‘thout A Doubt Ad:;;a: 4444444444444444444 s t. . S
e . o I H 1 town ..ot ate. ... i
The Most complete L‘ne og Classification ds s s «  as o ad e ui o ae s i PP
-
Condensers & Res‘stors Na:\ded .........................................
1 {1 1 I R D I TR T T T Y
Filter Blocks Pyrohm Heavy Duty | Town tssamissbabsiadesss SRtk ias s »er v I T
Buffer Blocks Edison Base Pyrohms .
Socket Power Tapped Pyrohms ClasSifiCANION! vwpg 2mss § 1S 885 St 5w 0 fbsed ot m
High Voltage Wire Wound Units INSTHE, G ool atiouios § s oy fonss s s oo Xrag
Transmitting Grid Suppressors AdAress .. .ovoui e
Bypass Center-Tapped Units
“A” Power Non.Inductive Lavite Town PP TETE T g SEALE. guqrwrais § e 0w
Bakelite Moulded Mica Grid Leaks Classificalion watsdbmuimd s . wbbibbodabioodin sus
Condenser Resistoformer Kits I NAME - vttt it i
Interference Filters Resistor Mountings Address) - . cmad KeEing BT D @ AR G Gl B e e b e
| with illustrations and detailed | ‘ TOWn & a4l d mambat's b aalls s s Statées sismasiiey
| A Complete Catalog descriptions may be obtained free | Classification ... .....covvivnreneeeeeennn.n,
of charge on request.
I The Aerovox Research Worker
is a free monthly publication that |
will keep you abreast of the latest 2 . .
developments in radio. Your name Wl“ you nOt. c90pcrate “.,lth s by classi-
will be put on the mailing list free fying subscriptions sent in as follows:
of charge on request.
. - . (M) Manufacturer
AEROVOX WIRELESS CORP [ ks
| ' ' ' (E) Engineer. (T) Technician. (§) Serv-
Washington Street LY. . iyl
&R 76 Washing » Brooklyn, N. Y ice Man. (D) Distributor or Dealer
"~ PRODUCTS THAT ENDURE | l
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"SPEED U
PRODUCTION

with

SHAKEPROOF

oW the assembly line where
minutes saved mean dollars
earned—in modern production
everywhere you will find SHAKE-
prOOF. Twisted teeth of steel hold
the nut and the work in a grip
that loosens only under applied
pressure. If you are interested
in better ways of doing things
and methods that will save you
money, it will pay you to send
for free samples.

SHAKEPROOF
Lock Washer Company

{ Division of llinois Toal Works }

2519 North Keeler Avenue Chicago, lilinois

Type 2 Type 11 Type 15 Type 12
Lug 'Fevm?\nal- Ex!crral Tecth Countersunk Internal Teeth .

Radio Engineering, April, 1930
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"TISSUES.

O Radio set is any better than its

weakest link, and the weakest link is
very often a filter Condenser. No Con-
denser is any better than the thin strips
of Insulating Tissue which separate the
layers of metal foil. A pinhole or a speck
of metal in the Condenser Tissue means
a breakdown of the Condenser, with the
entire set put out of commission.

DEXSTAR Condenser Paper is regarded
by Radio experts as being the highest
grade Insulating Tissue ever made—the
freest from defects, the most uniform in
quality, the most lasting under exactﬂ
and unusual requirements. DEXST
Condenser Tissue is the specialized prod-
uct of a paper mill which has excelled
in Tissue Paper production for three
generations.

RADIO designers and builders should
have the assurance that Condensers which
they use are made with DEXSTAR Con-
denser Tissues. It is insurance against
many radio troubles. The leading Con-
denser manufacturers are now using
DEXSTAR Condenser Tissues exclusively.

C. H. DEXTER & SONS, INC.
Makers of Highest Grade Thin Papers
WINDSOR LOCKS, CONN.

SRt

WirLiasms Pagss, INC., NEW YORK—ALBANY
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Eliminate

Equipment

Guesswork

—with The New y/

Variable Voltage Testing Transformer

OU will prevent countless and costly

mistakes by placing one or more (de-
pending upon your volume) of these
remarkable \ariable V\oltage Testing
Transformers in your laboratory. When
certain voltages are required in electrical
devices this new Dongan development
assures instant and certain results.

Any voltage from | to 150 volts with
input of 115 volts is obtained immedi-
ately. Simply insert the two plugs into
the jacks—one plug controls the voltage
in | volt steps, the other plug in 10 volt
steps. Continuous duty current capacity
is 5 amperes at any voltage.

This new Transformer—No. 4612—is
beautifully mounted in polished walnut
case with engraved bakelite panel.
Size of case 733” x 614” x 7. Shipping
weight 1414 lhs. You may have complete
information from our laboratories—engi-
neering data and diagram.

No. 4612 V. T. T. Transformer

for 115 volts. 60 cycle
line . $32.50 net
for 115 volts, 25 cycle

ine $42.50 net

DONGAN ELECTRIC MANUFACTURING CO.

2991-3001 Franklin

MERIT
VSVince 191}

i

Detroit
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Tubular resistors coated with Bakelite Enamel.

Made by Palymet Manufacturing Corp., New York

Thousands of these resistors
are coated with Bakelite Enamel

N MOST modern A. C. radio re-

ceivers are found tapped resist-
ances coated with Bakelite Enamel.
Many thousands of these tubular re-
sistors have been furnished by Polymet
to leading set manufacturers.

Polymet uses Bakelite Enamel as a
standard resistor coating because it
meets every demand of this service. It
has both high insulating value and ex-
cellent heat-resisting properties. It
also offers resistance to extreme

weather conditions and humidity, is
non-hygroscopic, and does not crack or
chip off easily. The enamel is econom-
ically applied to the resistors by a dou-
ble dipping process.

In addition to Bakelite Enamel, there
is a Bakelite Material to satisfy prac-
tically any insulation requirement of
the radio industry. These materials
include molded, laminated, varnish and
cement forms of known dependability
and uniformity.

Bakelite Engineering Service. Intimate knowledge of thousands of varied applications of Bakelite Materials combined
with twenty years' experience in the development of phenol resinoids for radio uses provides a valuable background for
the cooperation offered by our engineers and research laboratories. Write for Booklet 38V, ‘‘Bakelite Varnish.”

BAKELITE CORPORATION

247 Park Avenue, New York, N. Y.

Chicago Office: 635 W, 22nd Street

BAKELITE CORP. OF CANADA, LTD. 163 Dufferin St., Toronto, Ontario, Canada

BAK

EQISTERED

MATERIAL OF

LIT

“The registered Sety oMy’ Saicwym above may b+ used only on products made from materialy
manufactured by sy A% OTIIOT= URder the capital “ B is the numencal sign for infity. or unlimitet
quantity Tt symbulizes the infinite number of present and future uses of Bakelite Corporation’s products.”
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