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Sweeping Through
All Industries

New Thinking—New Awakening—New Alertness
New Seizing of Advantages

A Tidal Wave

IRST of the FACT-SIIEETS OF INDUSTRY;
Savings;

Materials:  Methods;

Employe
Owner
President
Executive

This invitation is to You. Read it now.
Accept it today.

END NOW for full CONTENTS
OUTLINE of these new Fact-Sheets.
Do not wait. Edition is limited. No
obligation. Costs nothing whatever.
. =

Facts that will open your cyes. Many
of them may startle you, [Possibilities in
some of them will make you sit up. A
wave of new thinking is sweeping thmugh
all American industry.  You know it; you
have felt it.  New weighing of oppor-
tunitics; new awakening,—to new and
advantageous possibilities.

»* »*

As a business man you want to be on
the wave, not under it., \We are here
offering you some of the FACTS that
are causing it.

Profits;

Are you an EMPLOYE ?

Do you work for any company that buys
or uses equipment? Or makes equipment
for other companies?  Or makes or handles
any product that is used by Consumers?

Are you a straight thinker? Thinking
for your company, as well as for yourself?

These Facts affect you directly or in-
directly.  You can't cscape them, They
affect your company; your work: your
own interests.  You owe it to yoursell to
get them.  And to realize all they mcan
to you.

.

We do not care what your positinn is; or
whether you \\'ritc “officially’ for your
company, or “personally” for yoursclf.
The Full CONTENTS OUTLINE of these
Industrial Fact-Sheets is yours for the
asking. (Please state work vou do; com-
pany; what it makes, or kind of service it
deals in). These are Facts that if seized
rightly may be of inestimable importance
in your own work, advancement and
prosperity. -

There is no question about it. This
tidal wave of new thinking has force behind
it. It is getting somewhere.

[Zquipment;
etc.,—now in preparation; will be ready soon.

Standards of Living; Costs;

Are you a PRESIDENT ?
Or OWNER? Or an EXECUTIVE of

such a concern? You owe it to yourself to
have these Facts,—all of them.  And to
get this Full OUFLINE OF CONTENTS
at once.

llere are Facts that connect directly to
matters you are earncstly thinking about
right now;—operations,—cost-reductions,
—safety in competition,—design develop-
ment,—betterments,—volume,—profits,
—prosperity.

« *

Send for the OUVTLINE OF CON-
TENTS. Do it today. There is no
charge; no obligation.

A Letter or Card. Or Write on Margin:
Fact-Shects of Industry; Dept X-|
N. V. F. Co., Wilmington, Del.

Please send e OUTLINE OF CON-
TENTS, without charge or obligation.
-- My Name - - My Address - - Company
- - Product or Business - - My Position or
Kind of Work, or Department. - - [Please

State whether writing Officially for Com-
pany. or Personally for seli.]

The publication of this, the first of the Fact-Sheets of Industry, is the start of a plan which, when at full growth, will supply freely to
thinking workers in AL L levels of industry, practical knowledge which hitherto has not been readily accessible; facts from many other
industrics which may stimulate their own productive thinking; and which, though they affect pracucally every business, every depart-
ment and every worker, are usually known only in part and only by a limited group of specialists in each industry.

As a movement in line with national measures for further improvement of business conditions and of the circuit of producing, earning,
(onsunung equipping, etc.;—and as the initial step in this democratizing of inter-industry knowledge (which, under present conditions,
is more needaed by thinking workers, and can yield more important results than ever hefore):—all expenses of issuing the first of the
Fact-Sheets of Industry are being borne by The National Vulcanized Fibre Company and its various divisions and associated industries.

NVF

NATIONAL VULCANIZED FIBRE COMPANY

WILMINGTON, DELAWARE, U. §. A.

Lricanradiohismrv.com
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TOR 16 years ... practically since the
industry began . . Formica has been
a source of supply for laminated insula-
tion for many of the leading technical
organizations in the United States.

During all of that time the Formica or-
ganization has been concentrated on just
one product and the Formica laboratory
has been working steadily to improve
that product.

This exceptional concentration has re-
sulted in a product and a service that is
unusually satisfactory ... and that has
continued so for many years.

Send your blue prints for quotations on punched parts

. 4

THE FORMICA INSULATION COMPANY
4638 Spring Grove Avenue Cincinnati, Ohio
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Unit of Hum Power
Co ntents HE conventional electrical standards
-—the volt, ohm and ampere—are
Editori familiar terms to both layman and
B2 o 7 1 P 4 engineer. The frequency of an incoming
I . E . radio impulse, or its wavelength in imeters,
mpressions and Expressions, amplification constant and plate potentials
By Austin C. Lescarboura, Associate Editor 28 are terms of everyday usage, though a few
years ago they were practically unknown.
Sensitivity Measurements and Performance Tests on Radio But the a-c. receiver brings a new factor into
Receivers in Producti engineering and everyday life—the hum of
uction, the electricity generated in the distant
By N. E. Wunderlich and W. R. Dohan 31 power house.
A-c. hum is a serious consideration in the
Glyptal Lacquers............. By Lawrence E. Barringer 37 design of modern radio receivers, and, in
producing a satisfactory receiver, it must be
. reduced to a minimum. George Lewis, Vice
High Vacuum.................. ... ... By H. V. Cadwell 38 President of the Arcturus Radio Tube Com-
. . . pany of Newark. New Jersey, suggests as 2
Public-Address and Centralized Radio Systems, Part III, unit of hum power the “b,” giving due credit
O By E. W. D’Arcy 42 to that hymenopterous insect whose sound
is most universally recognized as “hum.”
The New Year........ciiiiniiniiiiiniiitiiinnennnnns 45 The “b,” according to the recommendation
of Mr. Lewis, would designate hum energy
in the electrical output of a receiver having
the power of .000001 watt—or one micro or
D 4 p artments millionth watt. Hum energy of a magnitude
of one quarter “b” or one fourth millionth
. of a watt can just be discerned hy the aver-
Commercial Developments: age ear. As the response of the ear to sound
. . is logarithmic, four times thisx energy, or
Aireraft Radio...................... By C. W. Thomas 49 one “b" is quite negligible but may be taken
: as the maximum hum content allowable in
The Trend of Invention...............coiiiiii ot 54 a really first class receiver.
According to scientific confirmation, the
News of the Industry............... ..o i, 56 designation by Mr. Lewis of one microwatt
of hum energy as a “b.” is quite logical, as
New Developments of the Month....................... 60 it roughly approximates the power generated
IR oY by the average bee in humming. However,
Buyers’ DIreCtory. . ..o ot ininn ittt 72 the sound produced by this amount of elec-
~ . trical energy is not as loud as a bee's hum
Index of AdVertiSers.......o.oveeieneerenennnnnnnnnnns 78 due to the inefliciency of even a ligh grade
dynamic loudspeaker.
Published Monthly by
Bryan Davis Publishing Co., Inc.
Publishing o Publication Office—Lyon Block—Albany, N. Y. Bryalgl si'd D:wiS.
icago Office—333 No. Michigan Ave.—Charles Farrell— resigen
AvIATION ENGINEERING Cleveland 0%:—10 5‘1,5 Vo;flblu‘:nAve'S—Jame: gun:::eunldzr James A. Walker
RADIO ENGINEERING San Francisco Office—318 Kohl Bldg. | Cupit and Birch—Mgrs. S 0
ProJECTION ENGINEERING Angeles Office— 846 So. Broadway ¢ -0P E ;;fdgfy
. M. Bacon,

Entered as second class matter at the post
January 9, 1925, under

office at Albany, N. Y.,
the act of March 3, 1879
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52 Vanderbilt Ave.
New York City

Adwrli:ing Manager

Yearly subscription rate $2.00 in U. S. and
Canada; $3.00 in foreign countries.

I TERIRRTY (ETEITTLEE PRT PR TR d T L R AR I

www americanradiohistorv com

i [} i NP SRR


www.americanradiohistory.com

Radio Engineering, January, 1930 Page 3

.r""-.

ANACON DA

from mine to consumer

\"
| PAT.OFF.
1 '
14 |
&l 1
| é
&
£ > ° g
.é ¥ 1 1
i a eguar S qua lty ig
. IOr your protection
g
y |
14 .
L . .
 § r l YHE coordinated control by a single organiza- 16
L ) . 4
i tion at every stage of production—from ore to )
2 . . . 3
|y finished product—makes possiblethe uniform quality 1 é
| of Anaconda Maring Process magnet wire. g
§ b
i Anaconda mines produce the copper ore. Anaconda |
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guards quality from : :
EREn pcon s ET i General Offices: 25 Broadway, New York 44
provides a nation- . . 48
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EDITORIAL

January, 1930

~

WRITTEN BY THE INDUSTRY

HE radio industry has enrolled in

the national movement initiated by

President Hoover to remedy and

stimulate business conditions. Mleet-
ing recently at Briarcliff Lodge, New York,
coincident with the Board of Directors of the
Radio Manufacturers’ Association, a large
group of radio producers held a conference
along the lines of those urged by President
Hoover. Encouraging reports regarding the
present and future of the radio industry were
presented.

The meeting of the radio manufacturers
was in open session and presided over by Mr.
H. B. Richmond of Cambridge, Mass., Presi-
dent of the Radio Manufacturers’ Associa-
tion. Addresses were made by O. H. Cald-
well of New York, former Federal Radio
Commissioner; Frank D. Scott of Washing-
ton, legislative counsel of the Radio Manu-
facturers’ Association, who represented the
organization at the conference December 5
under the auspices of the U. S. Chamber of
Commerce, and others.

President Richmond urged the radio manu-
facturers to do everything in their power
“to carry out the broad principles outlined in
these conferences” inaugurated by President
Hoover. “As long as the nation’s purchasing
power is unimpaired,” President Richmond
said, “there is no need of fear in the radio
industry. Its condition,” he said, “is improv-
ing, although there was a recession both prac-
tical and psychological resulting from the
stock market decline.

“The present general situation is unique in
that over-production, which means unpaid-
for merchandise, is in the hands of the con-
sumer,” said President Richmond. “We have
both unpaid-for merchandise in the hands of
the consumer and in our distributors’ or our
own warehouses as well. We also have a
potential production much larger than cur-
rent demand, causing part-time operation of
plants.

“Conditions now are much improved,”

President Richmond said, “*and the industry
can look forward with confidence to the busi-
ness of 1930.”

Mr. Caldwell said that the situation was
geénerally favorable and much improved over
a few weeks ago. While there has been over-
production, Mr. Caldwell said, at the same
time this is radio’s biggest year.

“The increase in radio business of dealers
is reported to be forty per cent this year over
1928, said Mr. Caldwell. “Itis the best year
for dealers. The great middle classes have not
been affected by the stock crash. Two homes
in every street right now offer opportunity
for the sales of radio sets.

“Prospects for 1930 will at least be equal
to those of 1929.”

Mr. Scott gave a report regarding the con-
ference December 5 at Washington, and many
other manufacturers gave encouraging views
regarding the radio future.

The manufacturers’ conference was a spe-
cial meeting under the auspices of the Radio
Manufacturers’ Association to give the manu-
facturers an opportunity to discuss the prob-
lems now specially before the radio industry.

The Board of Directors of the RMA, in
separate meetings, also took action on many
important industry problems. A comprehen-
sive plan to secure reliable and frequent re-
ports on production and radio stocks, and
general industry statistics which have been
lacking in the past, was presented by the

RMA Statistics Committee and adopted by

the Board.

Increased work of the Credit Committee
also led the RM A Board to increase its staff to
handle the credit situation. A detailed report
regarding the Credit Committee’s operation
was presented by Mr. Leslie F. Muter of Chi-
cago, Chairman.

Major H. H. Frost of New York, Chair-
man of the Merchandising Committee of the
Association, presented,and the Board adopted,

plans to enlarge the merchandising service
afforded to RMA members.

www americanradiohistorvy com
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These Screws
Tap their own Thread

Simply turn a Self-tapping Serew into a
Arilled or piereed hole. 1 1apsits own thread
in the metal — holds better than a machine

serew—even nnder vibration.

Page 5

THIS HANDFUL
of SCREWS

e..celiminates 414
lapping operations on
cach PHILCO Radio

All along the assembly line at the
plant of the Philadelphia Storage
Battery Co.,wise production heads
have reduced cost and trouble to
a minimum in the assembly of
Phileo Radio receivers and speak-
ers. Tapping was one of the prin-
cipal difficulties but it was quickly
and effectively eliminated by the
Philco Engineers.

How? . . . Simply by replacing
machine screws with Hardened
Self-tapping Sheet Metal Screws.
Forty-four of theseunigue Screws
abolished 44 tapping operations
on cach Phileo Radio. In addition
they effected a saving in time and
labor of over $10,000 in a vear.

The many applications for which
Philco use Self-tapping Screws

www americanradiohistorv com

include: Fastening padding,
power, by-pass and neutralizer
condensers; condenser braces;
power chokes; power and push-
pull transformers; volume con-
trol shields; shield plates; wire
clamps and other parts to be
securely attached to the chassis.

You, too, can use Self-tapping
Screws profitably. Tell us what
you want to fasten—we’ll send
samples for test. No obligation.

PARKER-KALON CORPORATION
Dept. L. 190-198 Varick St.,, New York, N. Y.

PARKER-KALON

HARDENED Z SELF-TAPPING

Sheet Metal Screws

APR 1, 1010 <N 1200232 — MAR 20,1022 ~No (411184
AUG. 1419233 Mo 1463148 — FEB 101925 < Ne 1526182
OTHERS PENDING
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ONOWATT

EXTENNA
CASE

HIS unusual piece, specially molded
by Monowatt, solves a peculiar tech-
nical problem for a manufacturer
catering to the radio trade . . . first, it
offers perfect insulation; second, it
meels the mechanical requirements of
strength and shape; finally, its smooth
finish and beautiful lustre increase its

salability.

ororealest
value
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can_meet_your sg_zciﬁcations for_molded
insulation_and_stamped_metal products —

and_give_prompt delivery @ @ © ©

HE Monowatt Electric Corporation
has purchased the New England
Metal Products Company and the
Connecticut MOIded Products Corpora-
tion, hoth of Meriden, Connecticut. The
consolidation of these two factories has
made possible one of the few completely
integrated plants which produce molded
insulation parts, metal stampings, and
cyelets for the assembly of moldings and
stampings. Not only do we produce both,
but we combine them into finished parts
for yon if you desire.
You write the specifications either for
molded insulations, or metal stampings,

or a combination of the two. Our en-

gineers bhecome your engineers until
your requirements are met. Then our
factories become your factories, to insure
the faithful carrying out of your re-
quirements in the actual moldings and
stampings.

Our large stock of standard molds is
always available to you, and our facilities
for making molds enable us to carry out
special jobs both effectively and promptly.
The same holds true of our metal stamp-
ing facilities.

You are invited to avail yourself of
this highly technical service, in order to
obtain the parts best adapted to your

use, at the most economical cost.

THE MONOWATT ELECTRIC CORPORATION
21 WEST 40™ STREET, NEW YORK, N. Y.
427 WEST RANDOI PH STREET, CHICAGO

Factories: Bridgeport and Meriden, Conn.

Sales Offices: New York and Chicago

oy greatest
V

alue
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E{: Transmission of Sound. .. ... ... ... .. . . . by James R. Cameron 4
Gs Technique of Sound-Picture Projeetion. .. .. by J. Garrick Eisenberg ((:?,’
6‘3 Effects of Seating on Theatre Acoustics. . . ... ... .. by W. Keith Friend 505)

How and Why the Fader. . ... ... ... .. . . . . by Horatio Lamson ;‘ﬁ
@ Facts about Filters. .. ... ... . . . . . . . . . . . .. by John Rider 'i’:ﬁ)
‘m?) Television, as a Distinet Unit. ... ... ... .. .. . by D E. Replogle )“;ﬁ
% Reproducing Machine for Picture and Sound. . . .by H. Pfannenstiehl ;ﬁ

cg Acoustics of Motion Picture Theatres. . .. ... .. . by John S. Parkinson (é’g

Tinted Films for Sound Positives. . . ... .. .. .. . .. by Llovd A. Jones S

Television in the Making. ... ... . .. . by Austin C. Lescarboura %
%2 Rotating the Wax for Sound Pictures. . ... ... ... ... by L. 4. Elmer

R,
annnnme

%@?}ﬁ@ Keep Pace With Developments in Talking Movies

and Television

PROJECTION ENGINEERING
IS NOT SOLD ON NEWSSTANDS

SUBSCRIBE NOW'!!

Please Check Your

BRYAN DAVIS PUBLISHING CO., Inc. * e
lassification

52 Vanderbllt Avenue, New York City

Enclosed find :;’% for which enter my subscription Manufacturer [}

. Uncludi ti lant tend.
for PROJECTION ENGINEERING for fRoyear ents, foremen.  purchasing asente. sto}
Engineer
........................................... Technician
Producer

s
.............................................. Distributor D
g
0

a

Theatre

........................................... Projectionist
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"  Tube Materials + Parts + Testing Instruments + Machinery b

If the product is new, and you want to establish it
[ EEpe— e R — e e D LR

make 1t with

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

Durez!

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

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

For that part is molded in just one
operation. It comes from the mold fin-
ished! Studs imhedded, holcs and threads
made, the surface lustrous and smooth.
No polishing, finishing or burnishing
necessary. . . . Durez increases salahility
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 opportunity to prove it. Write today.
Gencral Plastics,
Inc, 15 E. Walck
Road, N. Tona-
wanda, N. Y. Also
New York, Chi-
cago, San Fran-
cisco, Los Angelcs.

wwWw americanradiohistorv com
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are in almost universal use by
leading tube manufacturers.
R.C.A, Ce-Co.,, Cunningham,
and over two score more.

WHY?
—Because this packing pad pre-
vents breakage.

“Come backs” from customers
are avoided. Even “unseen”
damage is prevented — the
kind that does not actually
break the glass, but distorts
the character of the tube.

Holed-Tite packing pads have
replaced all types of tube
packing, because: (1) They
cost less; (2) permit use of
smaller shipping containers,
another saving; (3) cut down
and simplify the operations in
packing; (4) save valuable
storage space in factory; (5)
are clean, never mussy.

For packing any size radio tube in
any quantity. Our Packing En-
gineers will gladly help solve your
packing problems.

HOLED-TITE PACKING

CORP.
100 East 42nd St., New York City
(Afliated with International Paper Co.)

find ANGLE STEEL
Equipment of proper design, sound
construction and adaptability to innum-

OU will

erable jobs about your plant. This
equipment is carefully planned to increase
production, lower operating and labor
costs and give long-lived trouble-free
service.

No. 44 Stool.

All-steel with 16-gauge sheet steel seat.
13” in diameter. j

Back rest. 6 x 127, riveted to adjust-
able steel pillars.  Angle steel legs. strongly braced.
Ball-turned feet. Seven-seat heights from 14” to 28".
Finished in olive green enamel.

No. 218 D.C. Machine Tender. An Jll-purpose truck.
extremely well-built and durable. Rolls on 2”7 swivel
casters. 1” wide. Made of 144" angle steel and 16- -gauge
black sheet steel, rigidly bmccd Hand-riveted joints.
Drawer is lock-equipped for tool. parts or die storage.
Truck size: 24”7 x 18" x 33” high. Edges of shelves
may be turned up or down. Finished in olive green
enamel.

Cutalog ““C-RE” illustrates and describes over
250 items, as: Benches, Bench Legs, Bins (Drill
& Reamer), Cabinets. Chairs. Desks, Tables, Etc.

MAIL THE COUPON BELOW!

sTooL co.,

NGLE STEEL
Plainwell, Mich.
(3 Send Representative

[ Send Catalog ““C-RE"
Nnme
Address .
City. State.

www americanradiohistorv com
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/‘ 1 GILBY FILAMENT WIRE

"AND SELVAGE MESH

for Berrer TuBes!

ILBY SELVAGE MESH a comparatively late development has

tuken the field by storm. The solid, even edges simplify weld-

ing and this screen material in which the mesh is interlocked
is rigid and rugged beyond belief. It may be supplied accurately witliin
.005 plus or minus as specified. Its use will cut production shrink-
age and lend a more finished appearance to your product. One cus-
tomer says “So far as we are concerned this Gilby Selvage Mesh rep-
resents the difference between producing 224’s and not producing
them.” This Selvage Mesh has proven itself so valuable that it is
being widely imitated. In fairness to all concerned we
give notice that our rights will be vigorously defended.
Patent applications fully cover both the material itself
and the tube of which it is a part.

Gilby Filament Wire—A tube is no better than its filament.
There is no filament better than Gilby. Gilby Filament
Wire has long been recognized as the Superior Product.
Its uniformity, accuracy and long life is readily testified
to by tube manufacturers.

We would appreciate inquiries and an opportunity to
co-operate with your staff. Samples of Filament Wire

and Selvage Mesh on request. Resistance and Ballast
Wires, too!

GILBY WIRE COMPANY

Wilbur B. Driver, President
NEWARK, NEW JERSEY

www americanradiohistorvy com
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No advance in price

Our contribution to

John C. Campbell, .
President President Hoover’s program.
*'In keeping with the spirit of the i

times we have NOT advanced the price of
Newark "SEALEDGED" Grid Screen one
cent. We ar(ga;fl.;‘;;;ishing the material to
manufacturers of radio tubes at the same
price per square foot as formerly charged
for raw cut cloth. Therefore the customer
is paying no advance to obtain this im-
provement. This is our contribution to

the maintenance of American business

' |

\
3 re ‘-
prosperity. Y
L
Ny
JOHN C. CAMPBELL \<L‘
President !
X
\
' e i I o oot
Not only do you obtain a real price bargain in “SEALEDGED"” — it is ; "-.!—‘?.‘ﬂ_‘.‘-‘—‘

unquestionably the simplest and most effective solution of the grid screen
problem. Absolutely uniform tube characteristics assured. No possibility
of unraveling. No unevenness of the edges. A remarkably smooth and
even finish all over. No jamming in the guides. Every wire bent in
exactly the same way with amazing perfection. No dropping out of wires.
No rejections due to poor wire cloth.

Ask for sample. Write a letter or use the coupon below.

Newark Wire Cloth Company
351-365 Verona Ave. Newark, N. J.

NEWARK WIRE CLOTH CO., 351-365 Verona Ave., Newark, N. J.
Please send me a sample of Newark "SEALEDGED” Grid Screen.

Name i £ B0 Firm ..

Street City . e @ State o

www americanradiohistorv com
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M _ The American Electro Metal
O L Corporation

FACTORY: LEWISTON, MAINE
THE Executive and Sales Offices:

GRID WIRE

Wound on the moulded spools, of which we are the
originators. We are also SPECIALISTS in the production

of MOLYBDENUM SHEET, which we can make according l :

IDEAL 65-67 Madison Ave.,
I New York, N. Y.

to your specifications. Our products are well known for their high

standard of quality and uniformity.

et ==

U

7

R HIGH EXHAUSTION
IS A NECESSITY

CENCO

MEGAVAC
PUMPS

are today standard eqnipment in
the factories of leading mannfac-
turers whose products require a
high degree of exhaustion. Econ-
omy in operation plus a gnaran-
teed fimal vacuum of .1 micron
are outstanding superiorities of
these famons  oil-sealed  rotary
pumps.  Cenco Megavaes  are
made in both single and riple
unit models. A deseriptive book-
let will gladly be mailed at your
request.

CENTRAL SCIENTIFIC
COMPANY

460 E. Ohio Street, Chicago

www americanradiohistorv com
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WIRE CLOTH

| —for the—

‘Radio Tube Industry:

| Made in nickel, or any other metal adapted to
the radio tube industry—cut to any size or shape |
—any mesh.

Advise us of your requirements

The Cleveland Wire Cloth Mfg. Co.,

3571 E. 78th St., Cleveland, O.

ARROW NEW 3 —UNIT

| High Vacuum Compound Pump

The same high quality as other Arrow |

products — This pump will eliminate
—-——

Backing Pumps. ‘

Our new factory enables us to render prompt service

on all types of vacuum tube machinery, including:

Vacuum Pumps, Single and Compound. Automatic

Hot Cut-Off Flare Machines. 24-Position Automatic
Exhaust Machines.

Arrow Mfg. and Machine Co., Inc.
Machine No. 93-R 912.916 Savoye St. North Bergen, N. J.

SPECIAL PRICE $38.50

$1.75 Additional for Complete Light Bracket

Increased production facilities enable
Eisler Electric to offer these Standard Spot

Welders at this new low price. |

Machines are of proven merit, noted for e
extreme simplicity. In use by all Radio : o |
Tube Manufacturers. b

Successor to the Eisler Engineering Co., Inc.
RADIO TUBE MACHINERY MANUFACTURERS k

EISLER ELECTRIC CORP. [@1
760 South Thirteenth St., Newark, N. J. : _ ]

www americanradiohistorv com
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i

| Complete Line of

- VACUUM TUBE PRODUCTS

Including

CARBONIZED, NICKEL and MESH PLATES
DISCS - - - GETTER CUPS

* % % % % Kk Kk

Introducing

Superior Radio Tube Products Unequaled in
Quality and Precision

We solicit your special requirements

NEWARK PLATE LABORATORIES

228 JELLIFF AVENUE
NEWARK, N. J.

— o .7 A— . MANUFACTURERS OF ]
llll;:trtagnf l:(‘)lur L:llto:l-ahc T ungsten P
ot Cut Flare Machine
l | Molybdenum
1 ) Products
= | Automatic 1 [
H Exhaust Machines

i TUNGSTEN ALLOYS
Filament—Wire-——Rod—Ribbon—Coils

Baach-International |
Compound High
Vacuum Pumps | MOLYBDENUM
|

Wire—Sheet—Rod

and other high production
radio tube making
equipment— TRIMET
S \ Lead-in Wire

For assistance in solving
problems of tube produc-
tion and engineering—

| CATHODES AND RADIO WIRE

Write Us. | Coated and Uncoated Ribbon and Wire |

, s 1 ' |
Internationa REFRACTORY METAL CONTACTS

Machine Works, Inc. | All Types |

) l |
527-529 Thirty-Second St. Callite Products Co., Inc.

Union City, New Jersey | Union City, N. J.

www americanradiohistorv com
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NP

FANSTEEL PRODUCTS

AND-

\ 4

O YOU want to know more about
Vthis metal which forms and welds
easily, avoiding excessive produc-
tion cost, takes a permanent set
in forming, assuring uniformity—re-
tains rigidity when heated, keeping prop-
erly spaced those elements which it sup-
ports? A metal, also, which will anchor
well in glass, without working loose, be-
coming brittle, or trapping air bubbles;
which de-gases casily, especially if heated
during the processing or operation of the
tube?

This little known material fills these re-
quirements extremely well. Inherent
characteristics, developed and enhanced
by Fansteel refining under close lahora-
tory control, make its use recommended
for support members. Write for full in-
formation and prices.

OTHER FANSTEEL METALS
Molybdenum (99.95% pure), Molybdenum Alloys,
Tantalum (99.94 9% pure), Tantalum Alloys,
Tungsten electrical contacts and pure Columbium.
Bars, rods, sheets, wire and shapes. All discussed
at length in that interesting and insstructive book-
let, ““Rare Metals.” Shall we send you a copy?

COMPANY, Inec.
NORTH CHICAGO, ILLINOIS

EASILY
FORMED

WELDED

FANSTEEL

TANTALUM. ..
Makes Better Support Members

|
|
|
|

Laminated Bakelite

NYNTHANE |

Uniformly Combines Dielectric
Strength and Machining Qualities

for PILOT RADIO &
TUBE CORPORATION®

Synthane laminated Bakelite aids
radio parts manufacturers in their
strict maintenance of uniformly high
electrical standards.

Uniform electrical and mechanical
qualities enable designers to incor-
porate Synthane in their most delicate
assemblies. Uniform conformity of
Synthane to the designer’s specifica-
tions enables shop workers to carry
them out accurately and easily.

We invite you to test Synthane under
the most rigorous conditions. If you
will send us your blueprints we will
gladly prepare samples and estimates.

* Pilot Radio & Tube Corporation uses Synthane
laminated Bakeliteasaninsulatorontransformers,
chokes and tube sockets. It must have high die-
lectric strength, no leakage, and must punch
cleanly without fracture.

NYNTHANE

=
CORPORATION ||\ | OAKS - PENNA

NEW YORK, CHICAGO, CLEVELAND

_ghegti Rods,_Tubes, Fabricated Parts

www americanradiohistorv com


www.americanradiohistory.com

Radio Engineering, Jannary, 1930 Page 17

= Tube Materials + Parts + Testing Instruments ¢+ Machinery

RADIO TUBE MANUFACTURERS

OUR

MODERN MECHANICAL EQUIPMENT

enables us to place at your disposal

PURE NICKEL

it

IN ANY REQUIRED QUANTITY

ALLOY METAL WIRE COMPANY

Manufacturers of

RESISTANCE WIRE:—NICKEL CHROME for Electric lleating Devices, Electric Furnaces, etc
MONEL METAL, COPPER NICKEL WIRE for Rheostats, ete.

Branch Office General Office and Works Agents
SF\TT JE. WAS

NEW YORK CITY e
3637 Grund Central Terminal Bldg. MOORE, PENNSYLVANIA Robinson Sales Co., P e n Bidg.

WwwWw americanradiohistorv com
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1 BeeBrelierord

Builders of Transformers for every laboratory and industrial application

AMERICAN TRANSFORMER COMPANY

HE Amerweld Electric Spot

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

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

\) peed

in Production~

with the delicate
touch of the

Craftsman ~

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

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

For further information write for Bulletin 1125.

Representatives

Atlanta, Ga.—H. Douglas Stier, 101
Marietta Street

Chicago, Ill.—L. C. Hermann, 4433 North
Richmond Street, Ravenswood Station

Knoxville, Tenn.—Arthur L. Pollard

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

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

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

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

AMERWELD

Electric SPOTWELDER

www americanradiohistorv com
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Disc—Screen
Asesmblv

Plate

Band

Tip Cap

This is
merely
a glimpse

We make
many parts
not
here shown

Also
many varieties
of several
of these parts
and can
nearly always
ship
from stock

U

Magnesium Cup

=]

Getter Helmet

=2

Disc

Outer Screen
Formed

Plate

im

Collar

Last month a general announcement.
This time we’'ll be more specific, particu-

larly on parts for the—

222 and 224
Screen Grid Tubes

Look them over, and bear in mind what
can not possibly be shown in pictures:
Their unfailing accuracy, uniformity,
and the also important fact that we have

a capacity equal to any demand.

All of which vou have a right to expect
from us, an organization that has special-
ized in such work for many years and
whose tube parts are making life easier
and business more profitable for a con-
siderable number of radio tube manu-

facturers.

Since you are interested in reduced
shrinkage and lower manufacturing costs,
we believe you will send us vour speci-
fications or ask us for samples.

Every experience vou have with Goat
will draw vou closer to this highlv satis-

factory and dependable source of supply.

www americanradiohistorv com
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Y ST ey

The Model 526 Tube Tcster,
and other 1Weston instru
ments are employed by the
Perrviman Electric Conpany
to safequard the Perryman
guarantee of highest quality.

Designed and Made—Sold and Serviced
on Instrument Responsibility

HE Radio Industry, in its flourishing
growth, is deep-rooted in the fertile expe-
rience of electrical measurement.

Instruments are the life-giving sap which,
extending through all branches of manufac-
ture, sale and service, bring radio develop-
ments into their fullest measure of public
enjoyment.

In the manufacture of radio parts, tubes,
receivers and other equipment essential to
the progress of the industry, instruments

lf@j),

PIONEERS
SINCE 1888

b
INSTRUME

engraft into sterile operations a means of
achieving greater productivity with a higher
and more uniform quality.

Manufacturers who completely meter their plants for
precise electrical inspection soon find that they elimi-
nate operating losses, increase the margin of profit,
raise the standard of the product and garner the fruits
of dealer and consumer confidence.

But on one condition—the instruments they install
must be absolutely dependable. Come to Weston with
your problems. Let us help you meter correctly for
those vitally important testing operations.

B
TS

WESTON ELECTRICAL
612 Frelinghuysen Avenue

INSTRUMENT CORPORATION

Newark, N. J.

www americanradiohistorv com
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Ask the service man, he knows

“The De Forest radio tube surpasses every known make.”
—says Joel J. Michaels,

Executive Chairman, Citizens’ Radio Committee.

Thisisone of many unsolicited
letters 1ce have received from
service men the country over.

oy
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DE FOREST RADIO CO. Branch Offices Located in
PASSAIC, NEW JERSEY

Boston, New Vork, Philadelphin, Atlanta, Pittshurgh, Chicago, Minneapolis,

St. Lonia. Kansaw City, Denver, Lon Angelen, Seattle, Detroit. Duallas. Cleselnnd
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Find Out What This Improved Winding

Process Means to Your Product

The extent to which economies or
higher efficiencies may be applied in
the manufacture of any product in-
volving the use of coils is best deter-
mined by actual demonstration of a
sample coil, built by Rome.

inere is o wide variety of Rome Pre-
cision Coils for any purpose; accurate-
ly made to exacting specifications.

Through o higher factor of space
utilization, as well as increased accu-
racy of turns, the Rome Winding Proc-
ess adds far-reaching advantages to
Rome Precision Heavy Wire Coils.

Your product may be benefited most
by increased coil dependability. Or

wanare e oriceaNradiebistionccoss

smaller over-all coil dimensions. Or
greater accuracy of measurements.
Or positive uniformity—higher thermal
efficiency—lower watts-loss.

In some degree, all of these refine-
ments will undoubtedly improve your
product. The sum of them all produces
results so important that you will un-
questionably find them worth investi-
gation, whatever your present source
of coils may be.

ROME WIRE COMPANY

Division of General Cable Corporation
RO ME, NEW YOREK

ROME PRECISION coiLs
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ZLEVL 7'661[

’I‘QNE RICIINIZSS’
Azﬁs requzre

] RANSFORMER

amplification is by all odds,
and for many reasons, the
favorite. True in tone over
the full musical range, in-
expensive, trouble-free, and
enjoying the full confidence
of a discerning public.

Transformers make the set.

The design and construction
of transformers determine
the quality of reception.

y AT

i

With the co-operation of the
T-C-A engineering staff, you
can be sure of the highest
attainable results.

oy
= =,

Complete manufacture and
controlled quantity produc-
tion have made T:C'A the
favorite on the nation’s finest
sets. Audios.. Power-trans-
formers . . Chokes. . Power
Packs . . Dynamic Speakers.

TRANSFOR\IER CORPORATION
OF AMERICA

2301-2319 Soutn KEELER AVENUE
CHICAGO, ILLINOIS

MI““‘ I

m/\
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olume Control INSURANCE!

B B e d 1 M Fim

AULTY vacuum tubes lead in the causes for costly servicing, And faulty volume controls are a
F(‘luse second. Of course there is some excuse for vacuum tubes; they are not all uniform; the

radio public too often insist on questionable “bargain” tubes; and they wear out. But there is
no excuse for an integral part of the radio assembly, such as the volume c¢ontrol.

Can you afford to produce radio assemblies without volume control insurance? Can vou risk consumer,
dealer and jobber good will? Can you willingly assume the cost of servicing out in the field? If
80, you are a poor prospect for Volume Control Insurance. You will not be interested in what fol-
lows. But if yon are concerned about these things, then you need Volume Control Insurance.

And here it is:

Use only those volume controls designed by specialists, who know the many problems of making reli-
able adjustable resistances. Those specialists realize that a reliable device is more than just a winding,
a movable contact and terminals. They test each volume coutrol separately for noise tolerance. They
subject samples to continuous wear tests, hour after hour, day after day, month after month, and study
the wear on the wire with powerful microscopes. They select resistance wire that will not oxidize, change
resistance value, stretch. Al of which spells the—

Wire-Wound Volume Control CLAROSTAT

which provides triple insurance against trouble. First, the winding, of
special wire. cannot slip. «hift or change resistance value. Second, both
winding and contact are cncased in bakelite shell with metal end plate,
keeping out all dust. dirt or moisture. Thirdly, a smoeth. positive. long-
life contact member is employed. without causing noticeable wear on even
the finest wire.

Please do not confuse this device with ecarbon paper, graphited fibre. or
other deviees the current-handling capacity of which is usually insufficient
for continuous, present-day radio circuit use. Do not eonfuse it with other
wire-wound deviees, usually avoided becanse of the disagreeable grating,
grinding sounds made during adjustment. The Wire-Wound Volume Con-
trol Clarostat turns with a smooth, velvety, really delightful motion. And
it is as silent as the Sphinx. cven in the most critical, high-gain circuits.

Best of all. the Wire-Wound Volume Control is made to meet your exact

needs.  Special winding machines, designed and built by our engincering

Switch Type staff. enable us to wind our bakelite strips with anywhere from 8 10 600

turns per lineal inch of Iength. and with resistance values up to 50.000

ohms.  The strip may be tapered at any portion of its length, The wind-

ing may be variably spaced. Different sizes of wire may be employed throughout the winding. Therefore, we can supply
a volume control 10 mateh any resistance eurve you may desire.

The Wire-Wound Volume Control Clarostat is available in the single unit, with switch; in the single unit, without switchs
and in the duo or tandem type, with cach resistance unit clectrically insulated if desired. and adjusted by a single knob.

And don’t overlook another important insurance policy, while dealing with safe production—the Line
Ballast Clarostat, which provides ideal and uniform operating conditions for your radio assemblies, irrespee-
tive of fluctuating line voltages.

WRITE for technical data regarding the Wire-W ound Volume Control Clarostat and

the Line Ballast Clarostat. 1f you are a radio manufacturer or an engineer
engaged in the design and production of radio equipment, send your specifications and
e shall gladly submit samples for your inspection and test.

Clarostat Manufacturing Company, Inc.

Specialists in Fixed, Variable and Automatic Resistors

282 North Sixth Street 5 ek 5 Brooklyn, N. Y.

m&i ClL A RO STAT bor Byery

Purpose
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R

/f
INCA — Nanme derived from
o the Inea Indians, the orisinal

copper workers of carly Amers
fcan listory — anblematie of
the best m the copperwire
industry.

n apprecration ~
C‘QO. A. JaCOLS, PI‘QS. O{ lnca, Says:

The response of the trade to the initial output of INCA
products has been most pleasing. The substantial character of
this response is further indicated by the immediate building
of a factory addition trebling our plant capacity. We recoge
nize in the universal satisfaction which is grecting [ NCA
products a senulne tribute to the craftsmanship and engis
neermg which make for exacting producnon of enameled, ine
sulated wire and windings. We would be unmindful of the
occasion if we did not express sincere appreciation of this
?ood will and pledge the continuance of our complete 0
acilities, in greater mcasure than cver before, in producing
a dependable source of copper wire supply for the sucs
cess of the electrical, automotive and radio industries.

Aivge @ St

IN € A

INCA MANUFACTURING CORPORATION
Copper Wire Products - Fort Wayne, Indiana

EASTERN OFFICE WESTERN REPRESENTATIVE
Newark, New Jersey — Industrial Office Building A. S. Lindstrom, 274 Brannan St.—San Francisco, Calif.
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HARNESSING A MIGHTY POWER
—your Radio!

a delicate, intricate network of
colls and transformers—cascad-
ing amplification tube by tube.

Such power must be harnessed—
if the result is to be a smoothly
flowing, clear reception.

A CENTRALAB volume con-
trol in vour radio does just that—
and does it smoothly—silently—
s, surely. It means much if your

radioisCENTRALAB equipped.

Write Dept. 212 B for our Free Booklet
“Volume and Voltage Controls—
Their Uses”

This shows the exclusive
rocking dise construction
of Centralab volume con-
trol. “‘R* is the resistance.
Contact disc “D" has only

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

a rocking action on the
4y »

[‘;;SPU::,‘E:}),NI rﬁs?&res;};?tl The tailor uses the same
and bushing 1s fully in- principle as Centralab. Ie
sulated. does not want to ruin the

garment by placing the
iron on it so he places n
cloth in between, Centralab
controls cannot ruin the
resistunce because the
rocking disc is in between
the pressure arm and the
resistance.

CENTRAL RADIO LABORATORIES
Dept. 212 B., 16 Keefe Ave. Milwaukee, Wis.
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“TE, too. can shout onr name
from the honse -(ops.  But—ean snch
shouting be one-half so impressive as
this (ruthinl statement, quietly made:
“Over 80% of the great radio set man-

ufacturers of the country are users of

POLYMET PRODUCTS.”

CONDENSERS RESISTANCES COLLS
CONNECTORS TRANSFORMERS PLUGS

by

N\
N &
N\ - - \ "\ TRADE MARK
\ A
L e . ‘ . \L )

POLYMET MANUFACTURING CORP.

«39-C' E. 13 1th Street. New York City
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IMPRESSIONS ..« EXPRESSIONS

— By —
AUSTIN C. LESCARBOURA

N

A

The
Mad Rush i . .
S these lines are being written, in

the middle of December, 1929, we might borrow those
classic words, “All Quiet on the Western Front,” with
regard to the radio industry at large. At least that is the
situation regarding production. Nevertheless, behind the
lines there appears plenty of action preparatory to new
advances. Overhead is being chopped down on all sides.
Facilities are being concentrated. Excessive space is being
-discarded. Costly offices are being closed up as the staffs
-are brought to the factory where cheaper rents obtain. And
everyone is more or less marking time.

Meanwhile, the industry is in a splendid shape for real
profitable business, Parts manufacturers are on their tip-
toes, with equipment and supplies ready to go to work. Set
manufacturers have prepared for the most economical pro-
duction ever. Inventories, while still high, are being
rapidly reduced during the holiday season. Everything
looks good, but—

Next year is another year. Ostensibly, everyone is going
to get going on new production at the sume time. There is
going to be a frantic rush of work. And that is going to
mean costly overtime and rush orders, which may some-
what offset the economies otherwise effected. Perhaps it
might be well for the individual manufacturer here and
there not to wait to the dast minute. Let's go!

SERVICEMEN assure us that

tubes are not what they used to be. Perhaps so. Perhaps
not. We don't know.

But we do know that tubes are being subjected to greater
strain than ever before. First, in working voltages. Iligher
applied voltages certainly place a severe strain on tubes,
-especially when compared with the lower applied voltages
-of former days. Secondly, in constant operating time, It is
estimated that the average socket-power radio set today
operates five hours per day, as compared to three hours a
couple of vears ago, and an hour or less five years ago.
‘Obviously, tubes are subjected to more wear and tear in a
shorter space of time.

Nevertheless, it is our personal belief that the tolerances
on some tubes have been materially widened. resulting in
poorer average tubes. The public has gained the benefit by
way of lower list prices, but we sincerely believe that the
radio industry has lost something by way of high-grade
average tubes and minimum servicing,

Tube

Tolerances

Television
—in 1930

HE year 1930 should see the com.
mercial advent of television. Based on what we are

permitted to see and what we are not permitted to see, it

seems that the young art is ready for commercial exploita-
tion even if in relatively crude form.

There are two distinct shades of opinion regarding the
cominercialization of radio television, or radiovision. One
believes that the young art should be developed to perfec-
tion in the laboratory, before inviting the public to invest
its money in radiovision equipment. The other believes
that radiovision should be developed in the great laboratory
of everyday use, with the public taking active part just as
it did in sound broadcasting.

At any rate, 1930 should see the making or breaking of
the radiovision idea. Talk should give way to demonstra-
tion. Accomplishment should replace promise. Radio-
vision should become commonplace. The home should
replace the laboratory. Wil it be so?

The
Poor —80! .
F there is one beast of burden in the

present-day radio situation, it is the —SO-type full-wave
rectifier tube, which is employed in the vast majority of
socket-power receivers. Originally intended for a moderate
power socket-power radio set, with a single —T71-type power
tube, this rectifier has been harnessed to the latest sets
employing two —45-type power tubes in push-pull arrange-
ment. From an output voltage not much in excess of 200
volts, the rectifier has been pushed to an output sometimes
as high as 350 volts. Even the huge —30-type power tube
has been placed on the shoulders of the —-80 rectifier, in
some sets.

Servicemen have long complained of the failure of the
—80-type rectifier to stand the gaff. Fortunately, tube
manufacturers have been strengthening the —80-type
rectifier steadily, and today they are making tubes that
stand up well. However, there is still much room for
improvement. The —80 rectifier remains the beast of
burden of present-day radio technique,

NO handier feature could be in-

cluded in the already handy radio sets than the time switch.
Indeed, it is surprising that no standard radio set has vet
appeared with a time switch as an integral feature. In
view of the radio habits of the average American family,
tuning in this or that morning program as an inspiration
for the new day, as well as going to bed at night with the
radio left turned on so as to be lulled to sound sleep, an
automatic switching feature is a positive necessity.

It is our best belief that the time switch will be featured
in some of the 1930 sets. And if we have made a wrong

Time
Switches

guess, then we believe that the set designers are even
poorer guessers than we are, for they are overlooking a
most important feature that will help sell new sets to those
already owning old sets.

- wnanar a2 aricanaadichictory com
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Crowe Announces NEW AIDS

for

Radio Engineers in 1930

HE Crowe company is more than
a mere purchasing source for
etchied and embossed metal products.
We maintain an engineering staff,
alert to changing trends in radio con-
struction and design. fully qualified
along technical lines. and will be
glad to cooperaie with you in devising
Escutcheons
Dials

Station-Finding

and Control Devices

Drums and
Secales
for vour forthcoming models. You
are invited to avail yourself of this
service. Put your problems up to us
by mail. or ask for representative to
confer with vou.

Rotary Dial and Escutcheon, Type 30

Among our recent developments is the rotary dise
dial, piciured above. consisting of thumb-controlled
rotating dial. and handsomely finished bronze face
plate or eseutcheon. complete in one assembly.

COur Bulletin No. 30

which will shortly be ready for mailing, describes
our full line of products and eontains a wealth of
practical suggestions for the radio engineer. It is
replete with illusirations, and will evidence our
ability to render invaluable aid in the designing and
manufacture of escutcheons and parts for your
new  lines.

Write for Your Copy Today!

Crowe Name Plate & Mfg. Co.
1750 Grace Street - - - CHICAGO

Steel Drum,
Type 29

~—__ wnanne amaricanradiohistaoscom,
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Definite Responsibility
Pt Dudlo inspection is a definite protection to
s 0F every user of Dudlo products. Final inspection
o and packing are one operation . . . for the inspectors
porm % gl themselves pack the cases as the coils are passed.

Vs’

This packing slip found in every
Dudlo shipping case carries the
clock number of the final inspec-
. it places the definite re-
sponsibility for the accuracy and
perfection of the contents
of each case.

tor . .

DUDLO MANUFACTURING COMPANY,

D/ vision

o f

No other hands touch them after your packing
slip 1s signed, and the inspector is directly re-
sponsible for ¢very coil passed.

Only the most experienced and competent
employces are promoted to the inspection
department, and their positions depend on their
accuracy and dependability.

Dudlo coils must meer your specifications

DL

FORT WAYNE,
Ca bl e Cor

INDIANA

Gewneral poration

www americanradiohistorv com
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Sensitivity Measurements and Performance
Tests on Radio Receivers in Production’

A Discussion of the Test Methods Used in Building the Victor Radio Sets

By N. E. W underlich and W. R. Dohan*

HEN quantity production of
radio receivers began, it was
soon found that guantity pro-
duction methods were equally
necessary in receiver testing. Opera-
tional tests depending upon the opera-
tor’s judgment were found to be in-
compatible with high speed production,
and high quality of the product. 1t
1s & great economic waste to place de-
fective parts in any assembly, and to
avoid this, a comprehensive testing

procedure for all parts is necessary.
Although this field presents many
facts of interest, the limitation of

space confines the field of this paper
to sensitivity and performance tests
of the completed receivers.

I'he three principal performance
characteristics of a receiver are: fidel-
ity. selectivity and sensitivity. The fi-
delity and selectivity are chietly fune-
tions of the design, and if the normal
sensitivity is obtained, the selectivity
will be close to type. The fidelity is
further checked by gain runs on the
audio amplifiers.

In the search for a suitable quantity
production test, the natural develop-
ment was along the lines of laboratory
procedure. It seemed desirable, if
possible, to use the standard procedure
for receiver testing adopted by the
Institute of Radio Engineers. Obvi-
ously, it is not necessary to actually
measure the sensitivity in microvolts
per meter of each receiver shipped by
the manufacturer, but it is highly de-
sirable to know that every receiver
shipped has a sensitivity equal to or
better than an arbitrary standard set
by the manufacturer.

Testing Systems

There are many systems which can
be used for receiver testing, but they
may be divided into two general
classes—those employing local genera-
tion of the test frequencies, and those

+ Delivered before the Radio Club of
Americe, November 13. 1929,

* Engineering Dept.. Audio Vision Ap-
pliance Co., Camden, N. J

employing centralized generation and
a4 transmission line of some descrip-
tion to each rest position. Figs. 1
and 2 show outlines of the system ele-
ments for eich elass.
A third elass might be mentioned
in which rhe =ensitivity of the receiver
| Pore domr
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Fig. 1. Local generation system of
receiver testing.

| [ne ARPiETER
lond roswd Pacn

under test is compared to a standard
receiver by switching the antenna. 1t
is open to the ohjection that the signal
input is not constant from minute to
minute, and that the standard does not
remain at the same sensitivity level.
It may be regarded as a link between
the plain operational test and the
measurement system to be described.

Centralized generation systems may
attenuate fo the desired signal level
at the generator, or at each test posi-
tion, depending on the performance de-
sired. as indieated in Fig. 2. For
accurate measurement of each set,
attenuation must be loeal but a single
passing mark may readily be set by a
central attenuator.

Uxing loeal attenuation, the trans-
mission line miy he used to feed the
gril of a coupling tube placed at each
position. The power level in the line
may then be kept quite low and the
radiation will, therefore, bhe small.
This system has the disadvantage of
introducing an additional variable ele-
ment, the amplitication obtained from
the coupling tube and thus rendering
the calibration of the test position less
permanent.

www americanradiohistorvy com

If it ix dexired to align 1he sets at
the test position, the arrenuation must,
of course, e under the control of the
rexting operator. 'Fhe problems con-
nected with this xystem :are much more
ditlieult as the transmission lines must
operate at o very high level in order
ro huave suflicient voltage available for
alignment purposes.

‘T'he problems of local generation
and attenuation arve prineipally those
of Kkeeping the frequency and output
of all generators the same. The prob-
lem of frequency is especially impor-
tant if the generator is nsed for align-
ment as well as testing. It may be
solved by using a centralized source

of high frequency for synehronizing
purposes, or as a standard against
whieh to wmateh the generator fre-

quency by the method of zero beut.
The use of a portable reference stand-
ard is muech niore practical, however,
and avoids entirely the transission
line problem. In rhis connection, the
oscillaror muxt have a reasonable fre-
queney stability so that, once set, it
will operare very elose to the correct
frequency for a considerable period.

PoweR LinF
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[mesrsnGerrmaron porven SoPPLY |

e
(010 o5¢111 270, Ars 170emk oS VLA TOR |
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1 oty
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]
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[ ARTENATOR: | 5757005 ONLY

DYAIRY ANTENNA
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¥Fig. 2. Generalized central genera-
tion system of receiver testing.
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The use of individual generator fre-
quency stabllity by means of crystal
oscillators would be an ideal solution
but the cost would be very high for
the necessary crystals.

The question of standardization of
the attenuator output is, of course,
present in both systems, but the cen-
tralized system gives the advantage
that all test positions vary alike, so
that once a calibration of the test posi-
tion is made, it remains accurate as
long as the master generator gives the
correct output voltage.

The most direct method of calibra-
ting an attenuator is by comparison
with a portable signal generator
whose output and percentage of modu-
lation may be accurately determined
and then maintained constant. The
radio receiver then operiates as a volt-
meter, and the calibration is indepen-
dent of line voltage, tubes. receiver
constants, tuning, ete. The main ob-
jeetion ix the amount of time neces-

Pane! view of one of the radio-
frequency attenuators,
sary to calibrate a position, This

objection is entirely overcome if the
calibration is semi-permanent as in a
central generation-local attenuation
systesnn.

Alternative methods are those using
a radio receiver carried from position
to position.  These methods may be
divided into two classes, those using a
standard production receiver and those
using a special receiver of some kind.
In the construction of these specinl re-
ceivers the number of tuned circuits
1s usually reduced, and an excessive
amount of audio amplification is often
used in an effort to reduce changes
in the overall amplification due to re-
generation in the radio-frequency
amplifier. A particularly interesting
example of this tendency is a set con-
sisting of but one tuned circuit of very
low resistance, and a bias vacuum tube
voltmeter. The tuned circuit gives a
gain of about one hundred times, so
that a voltmeter which would indi-
cate one volt could be used to measure

RADIO RECEKIVERS AROM PRODUCTION LINE

I VISVAL INSPECTION 7
{

L CONTINVITY TEST I

I NEUTRALIZATION

ALSHNMENTL SENITIVITY TEST |

i
FINAL TEST IN CONSOLF j

TO SNIPPING DEPT.

Fig. 3. Receiver inspection and
test system,

10,000 microvolts, The device can be
used to check the attenuators on one
of the higher multiplier taps. All of
the special, or standard set methods
are open to the objection that the
amplification varies with line voltage,
time., humidity, temperature, rough
handling, and many other variables,
hut the calibration checks may be car-
ried out much faster and with less
interruption to production,

A-F. Output Tests

Measurement of the audio-frequency
power output of the receiver ix quite
simple, but some methods have con-
siderable advantage over others., The
vicuum tube voltmeter at once sug-
wests itself. It is especially desirable
for systems combining alignment and
test because a grid leak and condenser
voltmeter may be built to saturate at
a certain level and thus protect itself
against overlond. The disadvantage ot
changing calibration, as the tube ages,
or the operating voltages change, and
the relative complexity compared to
other systems, have restricted its use.

The thermal meter is a practical so-
lution where test only is contemplated,
but a thermal instrument is not rugged
enough when alignment is combined
with the test operation,

Rectifier systems of some sort are
usually very rugged and hold calibra-
tions for quite some time. Contact

rectifiers are superior to crystals as
permanent.

the  ealibration  is  more

LR
Fig. 4. Wiring
diagram of
radio-frequency
test set.

g
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Full-wave rectifiers are to be pre-
ferred, and if the type ordinarily sup-
plied for trickle charging is used, it
can hardly be injured by the maximum
output of the receiver. The d-c. meters
used to read the rectified current with-
stand a tremendous overload, so that
the combination is a very rugged one,
suitable for aligning and testing, and
with reasonable permanency of cali-
bration.

Contact rectifiers for metering pur-
poses have recently been made avall-
able commercially, and a complete .
meter containing a minfature rectifier
has also been placed on the market.
Both devices have proved satisfactory
as output meters.

In the particular system to be de-
scribed, as shown in Fig. 3 the re-
ceivers from the production line pass
through visual and continuity tests
and then to the neutralizing operators,
The continuity panels present nothing
of special interest, but several points
in the neutralizing technique deserve
mention. By laboratory test, it was
determined that the receiver possessed
the best sensitivity characteristic when
the neutralizing condenser in the first
three stages was set to a certain value,
and that in the fourth stage to a
slightly lower value. The method of
neutralizing is the ordinary procedure
of applying a voltage to the input of
the receiver and adjusting the neutral-
izing condenser of one stage which con-
tains a dummy tube until minimum
output is obtained. The departure
from the standard practice consists
in the use of two dummy tubes ad-
justed to different values. A dummy
of lower capacity, painted red for iden-
tification is used to neutralize the last
stage and in this manner, the sets are
rendered more stable than those neu-
tralized with the higher capacity dum-
mies in all stages. In addition, the
sensitivity characteristic is improved
as previously mentioned. From the
neutralizing positions, the sets pass to
the alignment and sensitivity meas-
urement operations,

Alignment Operation

Two methods are at present in use
for the alignment operation and sen-
sitivity test; one using local generation
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which has been operating for some
time, and a newer installation using
central generation and local attenua-
tion. The local generation system will
be described first.

Alignment required outputs in the
order of 10,000 to 100,000 microvolts
from the attenuators for the pre-
liminary stages of the process, as no

Top view of one section of the
master generator,

steps were taken to pre-atign the con-
densers, The passing mark was less
than 100 microvelts, and thercfore,
satisfactory attenuation over a 1,000
to 1 range was required. Tt was de-
sired to align and test at five fre-
quencies- these were 553 ke, 711 ke,
948 ke.. 1.264 ke., and 1501 ke, They
are harmonics of 79 ke, so that a
single 79 ke, erystal may be used for
frequency standardization,

Referring to 1Mig. 4, the signal gen-
erators used, consist of an r-f. oscil-

lator. with the voltage for the
attenuator tapped off a few turns

from the low potential end of the grid
coil. A tap switeh connects any one
of five semi-fixed condensers across
the inductance for tuning purposes. In
series or in parallel with the tuning
condensers, are variable resistors used
to adjust the o=cillation amplitude, so
that the attenuator output is held con-
stant for ench of the five frequencies.
The general coustruction is quite
similar to a laboratory generator.

The attenuator iz a ladder type
structure with multipltying ratios of
1. 10, 100 and 1,000, and a tapped slide
wire which gives 100 nicrovolts in 10
microvolt steps. The resistor units are
very s=mall and wound on thin mica
cards, reducing the inductance error to
a minimun, and the entire attenuator
ix shielded from the oscillator to pre-
vent direct pickup in the leads, A
dummy antenna of standard constants
is connected in series with the high
terminal of the attenuator output,

A grid current meter is used to in-
dicate the o=cillation amplitude. The
oscillator grid current is approxi-
mitely proportional to the oscillation
current at any frequency, so five dif-

ferent settings are required for the
five frequencies. A standard set cali-
brated against a master generator is
used to check the output of the at-
tenuator. In this manner, the output
of all generators may be kept the
same.

A 400-cycle audio oscillator supplies
the modulation voltage which is ap-
plied in series with the r-f. oscillator
plate voltage, Since the oscillator
plate current is changing from zero to
twice the average value, the peak volt-
age required for 309% modulation will
be approximately 30% of the d-c. plate
voltage, This has been checked with
a peak voltmeter and found to he close
enough for practical work.

The attenuator ix separately
shielded, and the attenuator and radio-
frequency oscillator are enclosed in
another shield. The entire assembly is
mounted in a wooden cabinet lined
with copper which makes contact with
the metal front panel, forming a com-
plete shield around the whole unit.
The 110 volt a-c. line contains a filter
to keep the leakage from thix source
Tow,

Forty-five of these units have heen
operating  successfully for seven
months, The total time lost because
of generator breakdown to date wus
only 300 man-hours, or 59 of total
man-hours expended. This illustrates
one of the great advantages of the sys-

tem-— a breakdown only involves one
unit and the defective unit may be
readily removed to the maintenance

shop where repairing can be done wih
maximum speed and efliciency.

The system  also  possesses great
flexibility, as the entire test depart-
ment may be moved overnight to 2 new
location, or slightly rearranged at any
time to suit conditions,

Central Generation and Local
Attenuation

Central generation and local attenu-
ation is the second system i use.
Again the combination of test and
alignment necessitated the choice of
focal attenuation. Referring again to
Fig. 2, the attenuator at the generator
is omitted and the lines are operated
at a high level, eliminating the coup-
ling tube. The five test frequencies
were the same as those used in the
local generator system. This system
presents problems which are more in-
teresting than the local generation
system, especially the transmission
lines used for conducting the tive fre-
quencies to the test positions,

The master generator logically comes
first. In view of the future expansion
in the number of test positions, a power
output of about 10 watts was speci-
fied. UV-203A tubes were picked as
being very rugged and reliable, but
they necessitated the use of a high-
voltage power supply. For standardi-
zation purposes, UV-203A tubes were
used  for bhoth modulators and
amplifiers,
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The generator itself ix bailt in six
sections. tive of which are detachable
units built-in drawer form with plug-
in connections at the rear. Referring
to the cirenit diagram, IPig. 5, each of
the five units consists of a UX-210
erystal oscillator feeding a UV-203A
amplifier. The amplifiers ara fed with
modulated plate voltage supylied from
the =ixth unit.

The erystal oscillator has two cerys-
tal holders in a constant temperature
compirtment, with a switeh to con-
nect either in the circuit, thus insur-
ing continuous operation, A coupling
coil of the required number of turns is
located at the ground potential region
of the plate coil, and the output is
taken from this coil, using a balanced-
to-ground circuit.  The tive frequency
units are practically identical except

for differences in cireuit counstants,
The output may be controlled by
slightly detuning ecither the crystal

oscillator plate circunit, or the ampli-
fier plate circuit. The current tlowing
in these circuits as well as the plate
current of each tube is indicated by
meters on each unit panel.

The bank  of

modulator  tubes  is

located in the power supply section,
Four UV-203A tubes function to modu-
five 1-f.
adjustinents,  the

amplitier<, and by
prercentage

late the
proper

Master oscillator with two of the
drawers removed.
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of modulation is maintained ap-
proximately equal for all the fre-

quencies. The modulator grids are
fed from a step-up transformer work-
ing from a 200-ohm primary. A 400-
ohm potentiometer serves to control
the input to the primary. Grid and
plate meters for the modulators, as
well as a current transformer and
thermal meter for reading directly the
a-c. component of the plate current
supplied to the amplifiers, are monnted
on the power supply panel, The ther-
mal meter is used to set the modula-
tion to the correct value as determined
by measurement of the modulation
percentage with a peak voltmeter.
The complete generator has a double
set of shielding, but due to ventilating
requirements and physical limitations,
the shields are not depended upon as
electrical shielding. The entire gen-
erator ix enclosed in a double wall
copper screen booth about eight feet
square. A transformer provided with
an electrostatic shield between the
windings, keeps the radio frequeney
from leaking out through the power
line. The booth is provideill.with the
usual “ice chest doors™ used on meas-

urement booths, and ix practically
leak-proof. A ventilating fan outside
the booth draws the hot air out

through a lurge pipe fitted with four
screens, as the booth sereening offers
too much resistance to the puassage
of air,

At the rear of the master oscillator
are located copper terminal boxes for
the transmission lines. Each box con-
tains an “H"-type attenuation pad
with a ground at the center of the
shunt arm. The arms of the side
nearest the generator are made vari-
able to control the output over small
ranges. A short cable leads from each
terminal box and connects with the
proper frequency unit. There is no con-
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nection between the generator frame
and the transmission tine shielding or
the booth walls, as this was found to
inerease the leakage.

At the junction of the transmission
line proper, with the “H"” pad are pin-
Jack terminals for measnuring the line
potential, A suitable thermocouple
and balanced multiplier resistances are
bridged across the line, and the d-c.
voltage of the couple taken off through
chokes to a microammeter on the con-
trol panel. The two arms of the pad
are controlled simultaneously to pre-
serve the balance to ground by means
of an inswlated shaft. This control is
adjusted until the reading of the
micronmmeter indicates that the re-
quired voltage exists across the line.

The Transmission Lines

The transmission lines are perhaps
the most unusual part of the system.
A total of sixty attenuators, each of
ninety ohms impedance, was indicated

Showing the location of the transmission lines underneath one of the produc
tion test benches.
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as the probable maximum load. Since
a Dbalanced-to-ground system was to
be employed, this is equivalent to
thirty loads of 180 ohms each, as one
side of each attenuator is grounded
and the other terminal connected to
one side of the transmission lines. This
is equivalent to a 6-ohm load on the
main feeder line.

By referring to Fig. 6, the general
location of the lin ay be seen. The
chief problems inmd were the de-
sign of the main feeders to transmit,
with small attenuation, a distance of
about thiry feet at an impedance of
6 ohms, and the design of branch feed-
ers in which thie voltage change along
the lines was small enough to be com-
pensated for by the attenuator adjust-
ments. The radiation and stray leak-
age from the transmission lines had
to be below the level of normal inter-
ference in order not to interfere with
the testing operations. In addition,
the system had to be designed so that
operation of one attenuator did not
affect the operation of any other unit.

The radiation problem was to be dis-
posed of, at least theoretically, by
using the balanced-to-ground system,
thus eliminating ground current, and
shielding the line in a copper pipe
which was nsed as the ground. The
conductors were to be placed very close
together, or twisted so that their com-
bined field at points distant from the
system would theoretically be zero.

At first, the use of twisted pair was
tried, both plain and loaded with shunt
capacity, but the loop inductance was
found to be too high to even approach
the G-ohm impedance required, and
the radio-frequency resistunce was
found to be excessive. Twisted
pair has a characteristic impedance
of about 130 ohms and loading with
~hunt condenser appears to be imprac-
tical. The loop inductance is abhout
half a microhenry per foot, which
would require n tremendous shunt ca-
pacity and loading at about two-foot
intervals to obtain the required im-
pediance.

It was recognized at once that some
totally different type of construction
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was necessary, not only to reduce the
resistance, but to lower the character-
istic impedance as well. Considering
the approximate expression for the
characteristic impedance of a line

! L
"y G
it can be seen at once that the induct-
ance must be reduced and the capacity
increased to lower the line impedance.
Obviously, the logical method of de-
creasing the loop inductance is to place
the conductors in closer juxtaposition.
This simultaneously increases the ca-
pacity and further decreases the im-
pedance.

At this point, the use of two flat
strip canductors giving a continuous
loading suggested itself and a sample
line was constructed, using six-thou-
sandths paper as dielectric and half-
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Fig. 6. General plan of the receiver
testing department.

inch by twenty thousandths strips as
conductors. The whole assembly was
securely taped together. A prelimin-
ary series of measurements at 1264 ke.
showed promise; the impedance hav-
ing been reduced to about 9 ohms.

The inductance was, of course, too
small to be measured with any of the
usual labhoratory equipment and the
capacity was approximately 660 micro-
microfarads per foot. The impedance
was determined by working the line
into various resistances, and noting
the ratio of input to output voltages.
For loads of less resistance than the
line impedance, the output voltage is
the lower; for loads of a higher value
than the line impedance, the voltage is
highest at the load, due to standing
waves. The load resistance giving
unity ratio is then approximately
equal to the line impedance.

Paper obviously being an unsuitable
material and the use of mica tape con-
«idered undesirable because of the
necessity of “fishing” the finished line
through the shielding pipes, varnished
cambric was tried as an insulating
medium. Measurements were made to
determine the approximate magnitude
of the dielectric loss to be excepted. A
ten-foot section of line was included

in a tuned circuit of known resistance,
and the added resistance deterniined
by the resistance variation method.
The added resistance was 4.6 ohms;
the series resistance of this line was
negligible (calculation have placed it
as about 0.01 ohm for the whole ten-
foot length.) This is equivalent to a
shunt resistance of approximately
4,750 ohms per foot, and at a one-volt
line level with 400 feet of line in use,
would give less than 0.1 watt power
loss for the whole system.

Mathematical Treatment

The placing of the two conductors
with the current sheets parallel is
known to give a very favorable ratio
of high-frequency to direct-current re-
sistance. The ratio calculated for this
particular line at 1,500 ke, was 1.72
which gives a radio-frequency resist-
ance of 0.00223 ohm per foot,

The loop inductance of two parallel
strips is given by the formula

L =0.004 D &) d+1/2(1—d2)
=0 b2 108 ‘ bt

-

log;(b’+d‘)+2b d——logb
microhenrys
where DD = length of one strip in cen-
timeters;
b — width of one strip isx centi-
meters ;

( — distance bhetween strips in
centimeters.

By tabulating the values of the

various terms for the range of ratios

d .
of 5 which arve of interest, It can
easily be seen that the first term be-
comes very small and negative in sign;

ratios of 0.05 to 0.01,

becomes only about 2% of the third
term. The second term in this range
differs from the last term (log b) by
less than one per cent. Therefore, we
nay write approximately

b

L=—0004D |2 g tan™ 2| X 0.98 micro-

and between %

henrys
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but the value of tan? :—;

the value 1.57 radians very slowly
as the value of the tangent approaches
infinity, so we may write for ratios

approaches

of g less than 0.05.

L =0.0123 D.. X g microhenrys
The inductance. therefore, is approxi-
mately proportional to the distance be-
tween strips.

For the capacity between strips, we
may write approximately, neglecting
edge effect,

XX 8
C-= I%_XE 9 microfarads
where 8§ = the area of one side of one
strip in  square centi-
meters;
d = the distance hetween strips
in centimeters;
K = dielectric  constant of in-
sulating strip;
let b = width of one strip in cen-
timeters ;
D — length of one strip in cen-
timeters.
Then
< N
¢ — R P XD x 10% microfarads.

Nubstituting these values of L and
C in the approximate formula for the
line impedance

, L 0.0123D X d
o /'c' \/Kxbxnxb
36-d
X 10°
And
d, /14 X106
K=, N7 K

The impedance also is thus seen to
be an approximately linear function
of the spiacing of the strips for ratios

of g— less than 0.05.

Applying these formulas to an actual
line where b was %-inch and d was
ten-thousandths varnished cambric

with a dielectric constant of about 3.4
nt high

frequencies, the inductance

L LT, ]

View of the
coupling ar-
rangement for
the transmis-
sion lines,

www americanradiohistorv com



www.americanradiohistory.com

Page 36

was found to be 0.007) microhenrys
per foot, the capacity 0.000436 micro-
farads per foot. and the approximate
impedance 4.1 ohms.

Using the more accurate formula,
taking into account the series resist-
ance and clmnt conductance, we have

R +iel
ZK =
LSG ‘G + jw jo L
where R = 0.00223 ohm per foot ;
G = 0.00021 ohm per foot.
gives an impedance of 5.32 ohms. The
actual impedance of the line is even
higher than this figure in practice be-
cause it is impossible to bind the two
strips tightly enough together to ap-
proximate the thickness of the var-
nished cambric dielectric.
The propagation constant is
P=VR+jwl)(G+Jwl)
P =1V .000123 /178° 45’
P = .01109 /89° 22’
P=A 4 ) B=10.0001208 + j 0.01108
The attenuation constant is
A = 0.0001288 napiers per foot.
= 0.001119 db. per foot.
Or approximately 6 db. mile,
A line of this character thus fulfills
the requirement of eflicient transmis-
sion, and since the current sheets are
80 close together, the radiation is a
minimum.

Voltage Distribution

The second requirement of equality
of voltage at the various points of at-
tachment of the attenuaters would
require a line with different impedance
for each section between loads to ap-
proximate the condition, FFor con-
structional reasons, thisx was ruled out,
and all sections of the line were con-
structed with the same spacing after
@ preliminary test at 1264 ke. had
shown that distributed loads, on an

open circuited G-ohm line 37 feet long -

(approximately the length of each
branch feeder) gave a voltage rise of
only about 309%, which could readily
be  compensated by the attenuator
adjustments. By shunting about 10
ohms across the open end, a very
unifornt voltage distribution can be
obtained.

The actual voltage distribution on
one of the branch feeders with the
attenuators connected, is tabulated
below in terms of percentage of the
initial voltage.

Length from OQrigin

87 1467 2107
Percent of Initial Voltage

100.4 101.8 102.6 102.9

100.8 103.3 1042 1045

105.3 110.5 113.0 1140
1264 ke. . 113.8 1224 1286 129.3
1501 ke.. 100 115.8 129.0 136.8 138.4

It will be noticed that at the higher
frequencies, a voltage rise is occuring.
This is due to the fact that the branch
line is not properly terminated, and a
standing wave exists,

The lines are thus secn to fultill the
requirements, and at the same time,
keep within the practical limits of
construction.

The one-half inch lines with
varnished cambric tape insulation
were placed inside of %” round copper
pipes. ‘The line then took a position
approximately on a diameter of the
pipe so that the capacity to ground
was smitll. The pipes were connected
by suitable junction boxes as it was
ditlicult and undesirable to “fish” the
strips  around corners. The entire
piping system was securely bonded to-
gether by making the junction boxes
common to the five frequencies, and
nsing internal partitions to divide the
boxes  into five compartments.  All
pipes were “sweated” into the Dboxes
and the covers securely screwed in

227
Frequeney
Hh3 Ke..
711 ke..
Y48 ke..

a,=

A close.up view of the five-frequency, crystal controlted, signal generator.
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Flg. 7. Radio-frequency attenuator
and dummy antenna.

place so that a completely shielded
system was obtained.

The attenuators are connected in
pairs across the line with the junc-
tion grounded. Five shielded leads are
brought from each junction hox to a
connection box at the rear of each
attenuator, which contain terminals
for the attachment of the attenuator

leads. Thix construction permits rapid
replacement of the attenuiator unit
should it become defective. The con-

necting leads have a characteristic im-
pedance of about 100 ohms so that the
attenuator impedance of 90 ohms is a
good match.

The Attenuator Unit

The attenuator unit consists of an
aluminum casting divided internally
into nine compartments. Five of these
compartments contain the input sec-
tions of the attennator for the five test
frequencies. Referring to the circuit
diagram of Fig. 7. these sections con-
sist of 81-ohm resistors in series with
10-ohm potentiometers, The sliding
arms of the potentiometers connect to
the taps of a frequency-selector switch
in a xixth compartment. The potenti-
ometers are adjnsted with a screw
driver through holes at the rear of the
attenuator to give the desired input
to the selector switch contacts. The-
holes are covered by sliding tabs to
keep the shielding as complete as
possible,

The contact arm of the frequency-
selector switch is joined through an
S1-ohm resistor to the final attennation
network., The sections just described
serve ax “buffer” sections to reduce the
cffect on the line voltage of placing the
multiplier switch on the 100 times tap.

The multiplier is located in the
seventh eompartment, and consists of a
network of an 81-ohm and a 10-ohm re-
sistor to give the 10 times tap. and
another network of 81-ohm and 9-ohm
resistor to give the unity tap. The
contact arm of the multiplier switch
connects to one side of a 20-ohm
potentiometer mounted in the eighth

compartment, which is used as the
final  slide wire, giving a fine
adjustment.

In the ninth compartment, the

dummy antenna is located. A double
shielded panel is used with guide
bushings for the control shafts. All
control shafts are broken by insulated
couplings, eliminating any tendency
for the controls to become “hot.” Due
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to the complete shielding, leakage from
the attenuator is extremely small. The
switches have “ball clicks” as well as
marks engraved on the front panel, as
this has been found to speed up the
testing operation. A celluloid dial is
used for the potentiometer, and the
necessary passing marks are made
with ink, allowing a change, if neces-
sary, at a later period.

Test Connections

Since the receiver to be tested with
both the foregoing systems was one
distinct unit, and the power pack and
audio amplifier another: one power
pack was installed permanently at
each test position, and the receiver
plugged into a connecting female plug
on the testing panel. This panel also
contains & detector plate-current meter,
and the direct-current milliammeter
measuring the current from a contact
rectifier used as an output level indi-
cator. A switch is available for con-

necting either the speaker or output
voltmeter and dummy load in circuit.
A UY-227 socket is mounted on the
panel and connected to the amplifier
whicl operates continuously. This de-
vice keeps the heater of the detector
tube hot and avoids delay.

The line voltage for the entire test-
ing system is maintained constant with
an automatic induction regulator, and
very little trouble is experienced from
this source, as all loads are continu-
ously in circuit. Any change in the
primary current due to removing a
radio set from the power pack circuit
is quite small.

Tubes are the chief variable element
remaining. All tubes are checked at
least twice daily. and in addition, com-
pensation for tubes below the average
ix made by changing the passing mark
slightly. The spot check on sensitivity
is constantly maintained in the test
cage. and the Enginecring Laboratory
tests a number of samples daily, so

GLYPTAL LLACQUERS

By Lawrence E. Barringer*

OT long ago, phthalic anbhy-
dride was a chemical rarity.
produced from naphthalene,
and quoted at five dollars a
pound. Today it is an important heavy
organic chemical used in the manufac-
ture of dyestuffs and selling at less
than 20 cents n pound. This chemical
has been combined with glycerine, a
by-product of the soap industry, to
produce a synthetic resin. Although
compounds of glycerine and resin-form-
ing acids had been studied by chem-
ists during the latter half of the nine-
teenth century. no commercially useful
compoundsx of this class had been made
before the General Electric research
laboratories developed alkyd resins.
Various phthalic anhydride or alkyd
resins are now being manufactured
nnder the trade name “Glyptal.”

Glyptal in modified forms is finding
many uses.! In its flexible form its
most important function is as the base
of finishing and protecting materials
such as paints, varnishes, lacquers, etc.

A detailed description of the study
and tests which ultimately led to the
development of Glyptal lacquers will
not be attempted at this time. Con-
sideration will be given only to the
qualities which intensive research
proved to be inherent in these remark-
able coverings.

Glyptal lacquers are resistant to all
mineral oils, and, when baked, to their
fractions—gasoline, kerosene, etc. They
also resist weak acids and alkalies.

* Engincer of Insulations, General Elec-
tric Co,

14 number of thesc uses, particularly
that as a ccment in built-up mica insulation,
werc deaoribed in the articles, “A Revolu-
tionary Development in Mica Insulation,”
by L. E. Barringer, Nov,, 1926, p. 757. and
“@lyptal Mica Moves Ahead—Now the Flex-

ible Form,” Oct., 1929. p. 530. both in the
GENERAL ELECTRIC REVIEW,
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that a close control of the product is
possible,

At present, twenty positions are in
service and the system is operating
very satisfactorily, The leakage is of
the same order of magnitude as that
from 2 laboratory signal generator,
and the testing operation has been
speeded up slightly, The great ad-
vantage of frequency stability and the
smaller number of checks required on
the test position are noteworthy fea-
tures of the system.
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temper-
ex-
600

They
stand
atures in
cess of
deg. F. and
have a higher
dielectrie
strength  than
many com-
monlty nsed
paints,

They are su-
perior as  fin-
ishing coat-
ings for any
surface: and
are particu-
Iarly
for covering
surfaces  that
are ordinarily diflicult to coat, such
ax aluminum and galvanized iron. be-
eause  tenacions adhesion ix one of
their outstanding  properties, The
finish which they produce ix smooth,
casily cleaned. and durable because it
is u=ually resistant to abrasion.

Up to the present time they have
been produced in the following colors:
aluminum, blne. brown. green, gray,
black, and red.

Factory application of

Methods of Application

All the Glyptal lacquers have basie-
ally the same general characteristics
and may be applied by spraying,
brushing, or dipping. They air-dry,
dust-free in 30 min., may be handled
in 2 hr,, and set hard in 8 to 10 hr.
The drying time is greatly aceelerated
by heat. Baking improves the coat-
ings and somewhat prolongs their good
qualitiex where thix treatment is con-
venient.
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suitabte —

Glyptal Lacquer on the frame of a d-c
machine,

The aluminum  Glyptal lacquer is
particularly resistant te heat. In fact,
tests show that temperatures as high
as 600 deg. F. produce practically no
dizcotoration in the finish. for which
reason it will prove unusually ~ervice-
able as a coating for metal parts that
are exposed to high temperatures,

In the electrical field of applications,
the red lacquer finds effective use in
connection with the manufacture and
maintenance of both direct-current and
alternating-current apparatus and also
of storage-battery equipment.

The blue, brown, green, gray. and
black Glyptal lacquers are intended
primarily  for finishing  purposes,

althonglh they may also be used for
many of the same applications for
which the red lacquer is most suitable.
Ax contings: for manufactured articles,
especially those of metal. experience
Lhasx shown that they afford worth-
while economies.
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HIGH
VACUUM

The Problems Attached to the
Production and Maintenance of
High Vacuum in Radio Tubes

By H. V. Cadwell*

S IN the case of many labora-
tory developments that have
become commercial articles.
the radio tube is accepted by

the purchaser as a commonplace por-
tion of his set that causes it to func-
tion, mnever realizing the immense
amount of research, study and effort
that was put forth in its development.
The radio tube is truly a remarkable
device, since its function is to utilize
and control extremely small entities.
These entities are known to the
physicist as electrons. They are
smaller than the smallest subdivision
of an element, which still retains the
characteristics of the element and is
known as a molecule. They are
smaller than the component parts of
a molecule, known as an atom. They
are the satellites that rotite about
rhe nucleus of the atom,

The atom ean be aptly described
as being o very minute solar system
with the nucleus or center consisting
of a unit charge of positive electric-
ity. This minute positive charge can
be compared with the sun in our solar
system.  About this nucleus of posi-
tive electricity groups of negative
electrons circulate in a
manner similar to the
planets of the solar sys-
tem. When the atom is
in the neutral or normal

to vessel

TSR
Fig. 2. Details of the
McLeod gauge, de-
scribed in the text.

MBI

condition there are just
enough negative etec-
trons to equal and neu-
tralize the positive
charge of the nucleus.

Mass of a Free Negative Electron

To further emphasize the small
magnitudes associated with the nega-
rive and positive electrons, some of
the calculated valnes can be given.
Thompson gives the mass of the free
negative electron s 9.01x10°* grams.
or decimal 27 eiphers 9 grams. This
valne is 1/1845th of the mass of a
~xingle hydrogen atom. The positive
nucleus is exceelingly small with a
radius of but 1/2000th of that of a
free negative electron. Yet it is upon

* Central Scientific Company.
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Four hand stations shown in operation in the plant of the Gold Seal

Manufacturing Co.

This also shows the arrangement and connection

of vacuum pumps empioyea.

these small bodies thiat the radio tube
depends for its proper performance.
It is certainly an achievement to pro-
duce radio tubes in mass production
with the degree of precision rhat is
required and still sell them ot the cur-
rent prices.

In a metallic conductor rhere are
free electrons unattached to atoms and
their motions. which take place in all
directions, determine bLy their kinetic
energy the temperature of the condue-
tor. If the temperature of the con-
ductor is raised sufficiently, the elec-
trons acquire such velocities that some
are projected heyond the attractive
range of the positive charges remain-
ing on the conductor and sail off into
space. This escape of negative elec-
trons increases rapidly with tempera-
ture and constitutes what is known as
the “‘thermionic ecurrent” from the
heated bhody.

In the exhausted radio tube the
heated filament or ecathode heater
gives off the emission producing the
thermionic current and the plate sur-
rounding it receives a negative charge
until a state of equilibrium is reached,
where the negative charge of the plate
is strong enough to repel the oncom-
ing negative electrons, which aceumu-
lite about the source of emission to
form a “space charge,” which prevents
rurrher electronic emission at that
temperature. The coated hot cathodes
are a1 development of the art to pro-
vide electroni¢ emission in quantity at
a4 lower temperature than would be
possible from the he:nted ftilament
alone and as a result of the low tem-
perature hearing of the flament,
longer life and as a more stable
emission is imparted to the radio tube.

Thermionic Current

When the plite of the tube is made
bositive wirh respect to the filament
by applying a potential difference to
these two parts, eleetrons are urged
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from the filiment to the plate and a
continuous thermionic current tlows
within the tube. This thermionic eur-
rent depends upon many factors, the
most important from the standpoint of
rthe tube manufacturer beinz (1) the
nature of the surrounding gas, (2)
the pressure of the gas, and (3) the
gases occluded in parts of the tube.
When the potential difference between
tfilaiment and plate is large the kinetic
energy  of rhe negative electrons
reaches such a value that the gaseous
molecules remaining in the space are
ionized from the impact of the elec-
trons which collide with them. The
ionized gzas molecules ure charged
positively as the impact has destroyed
the equilibrium of the neutral gas
atom by jarring off one or more nega-
tive electrons which go to the plate
increasing the thermionic current. The
positively charged gas atom is at-
rracted toward the filament by virtue
of its unlike charge and there
neutratizes the space charge of nega-
tive electrons, which also increases the
rhermionic current. When ionization
has commenced great irregularities
are introduced in the thermionic cur-
rent.

The outstanding problem in the
manufacture of radio tubes is, there-
fove, the elimination of gases, free and
occluded in the glass walls and metal
parts, which may be liberated during
the life of the tube. To obtain a
stable emission during a life of the
tube of approximately 1000 hours, the
pressure of the gas in the tinished tube
must be considerably less than .00001
millimeters of mercury pressure.

Gas Pressures
Gas pressures are customarily meas-
ured by the height of a column of mer-
cury which they will support. The
z1s pressure at the surface is bal-
anced by the mercury column above
this surface amnd is equal to the prod-
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uct of height and density of the
column. Standard atmospheric pres-
sure is the pressure which will sup-
port a column of mercury 760 milli-
meters high at sea level at 0 degrees
Centigrade. Since the density of mer-
cury at 0°C. is 13.595 grams per cubic
centimeter, one standard atmosphere
is equal in pressure to 13.395x76, or
1033.2 grams per square centimeter.
Applying to very low pressures the
common units are millimeters of mer-
cury or thousandths of a millimneter
of mercury, which unit is called a
micron. A millimeter of mercury pres-
sure is 1/760th of an atmosphere and
a micron of mercury pressure of
1/1000th of a millimeter of mercury
pressure and is often written as 10-*
mm. An inch of mercury pressure
is the same as 25.4 millimeters of mer-
cury pressure. To measure such small
pressures as one micron accurately,
special gauges must be employed.

The gauge used as a fundamental in-
strument for measuring such small
pressures as one micron is the McLeod
gauge (see Fig 1). It should always
be used for testing the efficiency of
pumps and for any measurements in-
volving standardization of assemblies
or calibration of other measuring de-
vices. The principle of operation of
the McLeod gauge will be clear by ref-
erence to Fig. 2. The total volume of
B and A represent a certain volume of
the gas at the pressure to be meas-
ured. ‘When mercury is forced up to
the point C, this volume of gas remain-
ing in bulb B is trapped and is com-
pressed into the smaller volume of the
capillary tube A. The ratio of these
two volumes determines the ratio in
which the actual pressure is magnified
for measurement. This magnification
is from 500 to 50,000 times depending
upon the proportions of the Instru-
ment. The pressure on the balancing
mercury column D is so small that it
can be considered zero. By adjusting
the level in D to zero on the scale, the
difference in level between A and D
represents the pressure in the vessel
being measured, multiplied by the
magnification factor or volume ratio.
A direct reading seale in microns ahso-
lute mercury pressure can thus be
computed and fitted to the instrument.
The McLeod gauge requires the same
attention to the elimination of ad-
sorbed gas and moisture as other parts
of a vacuum system.

Vacuum System

The vacuum system employved in the
manufacture of radio tubes was origi-
nally very simple, consisting of the ex-
hausting pumps and manifold to which
the tubes were attiehed. With the
proper selection of materials and cor-
rect dimensions for the manifold and
the employment of the most efficient
vacuum pumps, the manufacturer was
bound to produce a high-vacuum radio
tube, if he followed standard practice
of high-vacuum technique, which re-
quired adequate time for pumping, ap-
plication of suflicient heat to the walls
of the tube and electrodes to drive off

occluded gases, and finishing his work
with an efficient chemical cleanup or
getter. This method of manufacture
is sure but slow, as it is an inter-
mittent process.

Mass production is based upon a
continuous flow of the product from
receiving room to shipping room and
continuous exhausting is ome step in
such a scheme in radio tube produc-
tion. The unfortunate situation ex-

=

illustration

Fig. 1.
of a typical McLeod
gauge.

isted at the time the radio tube de-
mand overwhelmed the manufacturers
with the advent of regular broadcast
programs, that all the automatic or
continuous exhausting machines avail-
able were designed for the incandes-
cent lamp industry. Since the incan-
descent lamp, especially the gas-filled
lamp. does not require the high degree
of exhaustion that is necessary in the
raiio tube, many of the rules of high
vacuum practice were violated to ob-
tain convenience or economy in the
desiznn  of the automatic exhaust
machines for incandescent lamps.
However, since these automatic ma-
chines were all that were available
and the demand for radio tubes had to
be met, these maclines were modified
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in each tube plant as well as time
would permit to enable them to make
radio tubes continuously. Undoubt-
edly, an automatic exhaust machine
will eventually be built, based upon
sound principles of high-vacuum tech-
nique, which will enable the manufac-
turer to produce quantities of tubes
continuously in the minimum time per
tube with small losses due to imper-
fect vacuum. Until that time arrives
the best that can he done is to modify
the existing automatic exhausting ma-
chines to conform as closely as pos-
sible to approved high-vacuum tech-
nique.
Design Modifications

These modifications should first take
into consideration the proper materials
tor constructing the connecting vac-
uum lines. Such materials should be
chosen with ecareful regard to their
characteristies for absorbing and hold-
ing gases which are later released as
the vacuum increases in the line. An
all-glass or metal vacuum line, being
simpler is preferable to one made up
of several different materials. Where
«lass is used a hard glass should be
selected in prefererce to a soft glass
as the softer glasses have the prop-

erty of adsorbing and absorbing
greater quantities of gas and mois-
ture. If metal tubing is used to con-

struet the vacuum line, it should be
thoroughly cleaned and subjected to
an extended heating in hydrogen to
eliminate the absorbed gases. Metal
tubes are also likely to he porous, espe-
cially at bends. Such tubes should,
therefore, be coated with some mate-
rial that will seal them against leak-
age through their walls. A thick coat
of baked Japan is suitable. Rubber
tubing connections Invariably cause
some leakage into the system, but it is
impossible to entirely avoid them. In
making rubber tubing connections
other than at the ports themselves, the
two ends of the glass or metal tubes
must be brought together. The rubber
tubing must be excellent quality with
high pure gum content. It should
have as thick a wall as can be me-
chanieally accommodated, should fit
snugly and extend several inches each
way from the joint. The finished rub-
ber connection should then be painted
with a good grade of heavy-hodied
minerii oil.

Any part of the vacuum line or sys-
tem on being exposed to the atmos-
phere acquires a surface film of gas
and vapor very quickly. It is impor-
tant, therefore, to keep the line always
protected from the atmosphere after
it has once been conditioned. When
initially set up the entire vacuum sys-
tem should be well flamed and pumped
out for n considerable period of time
hefore Dbeing put in operation. The
combined factors of moisture, ab-
sorbed gases, traces of grease, ete,
necessitate a certain aging process of
any new system before good results
can be expected. 1Sach system should.
therefore, be so designed as to protect
itself after it has once been thoroughty
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outgassed. For this purpose some pro-
vision must be made for closing off the
vacuum system just below each outlet
or port when the ports are unoccu-
pied. These points should be kept
closed even when the system is not
under exhaustion. While these fac-
tors influence the time required for ex-
haustion of the product there are
other factors of equal or greater
importance.

Rate of Pressure Reduction

Rate of pressure reduction is deter-
mined by the pressure difference which
can be maintained between the pump
and the product being exhausted. This
depends on: (1) the speed of the
pump; (2) rate of leakage into the ex-
hausting system through connections.
etc.; (3) rate of evolution of gas from
the glass walls and metal parts of the
article under exhaustion; and (4) the
form of the system with particular ref-
erence to the diameter and length of
all connecting tubes.

Particularly in the last stages of
pumnping the length and bore of com-
municating tubes become of great im-
portance. In a simple system con-
sisting of bulb, connecting tube and
pump, rate of removal of gas from the
bulb through the pump is approxi-
mately in inverse proportion to the
length of the connecting tube and di-
rectly proportional to the cube of the
diameter of the connecting tube. For
example, if the length of the connect-
ing tube is reduced to half and the di-
ameter held the same, the rate of
exhaustion is doubled and the gas is
removed in half the time originally re-
quired. Also if the diameter of the

the bulb at a value higher than the
pressure attained by the pump. At
any point in the process of pumping
there exists an equilibrium between
rate of removal of the gas from the
bulb and the combined rate of leakage
into the connmecting tubing and evolu-
tion of gases from the walls and metal
parts of the bulb being exhausted. A
restricted connecting tube thus greatly
delays pressure equalization hetween
the article being exhausted and the
pump and so prevents exhaustion to
the limiting pressure of the pump in
any reasonable length of time. The
stem of the tube is the “bottle neck”
which sets a limit to the minimum
time in which a tube can be exhausted
to any desired low pressure. This is
true regardless of the vacuum main-
tained by the pump and would still be
true if that vacuum were perfect.

A numerical estimate of the actual
magnitude of this pressure lag which
can be created by small diameter con-
necting tubing is readily obtained by
reference to Fig. 3. These two curves
represent jdentical conditions with the
single exception of the diameter of the
connecting tubing. A system consisting
of a McLeod gauge and a 13-liter glass
vessel were in each case connected di-
rectly with the pump by a glass tube
20 em. (8”) long. Curve No. 1 was
obtained using a connecting tube 15.4
mm. inside diameter and Curve No. 2
with a comnecting tube T min. inside
diameter. The pump speed was 500
rp.m. and exhaustion started at at-
mospheric pressure. The horizontal
scale reads in minutes required to
reach the pressures indieated on the
vertical seale which ix in microns or

one-thousandths of a millimeter

absolute mercury pressure.

Removal of Free Gas

1

)\

|
|
\

The removal of the free gas
within a tube is not the most
important operation in produc-
ing an extremely high and per-

manent  vacuum, as efficient
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pumping equipment will do this

quickly, provided the connecting

tubes are of proper materials

and of suitable dimensions. It

i of much greater importance

to remove the gases absorbed in
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and adsorbed on the glass and
metal parts of the tube. To re-

Fig. 3. Curves showin
pressure lag with two di
of connecting tubing.

connecting tube is doubled and the
length is held the same the rate of
exhaustion is eight times as fast and
the gas is removed in one-eighth of the
original time required. From this rule
it is obvious that all connections must
be kept as large in diameter as pos-
sible. To fully realize the advantages
of a high-speed pump a diameter of
%-inch is regarded as a practical mini-
mum for the connecting tubing.

Not only does a small connecting
tube reduce the speed of exhaustion
but it may actually be the factor
which determines the final pressure in

magnitude of
erent diameters

move such closely held gases so

as to prevent their diffusion in-

to the evacuated tube after it

has been put into use requires the
employment of a series of operations
that will facilitate the release of
these gases during the pumping oper-
ation. A preliminary step of heating
the metal parts in a vacuum or hydro-
gen furnace before they are assembled
assists in reducing the quantity of
gases held by these parts, but a cer-
tain amount of gases are readsorbed
before the tube finally reaches the
exhaust operation,

The application of adequate heat to
the tube for a sufficient period of the
total exhaust time will release a con-
~iderable portion of the adsorbed and
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absorbed gaxes from the tube parte
This is accomplished through the use
of a gas oven, which should be cap-
able of heating the tubes to a tem-
perature only slightly below their
collapsing temperature under atmos-
pheric pressure. This temperature is
somewhere between 400 degrees and
500 degrees C, for the usual glasses
employed in the manufacture of the
radio tube shells. When the tube has
reached a temperature of between 200
and 300 degrees C. there will he a
rapid evolution of the adsorbed mois-
ture and gases and later as the tube
is heated to the maximum tempera-
ture given above there is an increas-
ing evolution of the absorbed gases
from the tube parts, which will con-
tinue for as long as a half an hour.
For this reason it has been suggested
that a considerable quantity of the ab-
sorbed gases may be removed from the
glass parts, principally the shells of
the tubes, by giving them a prelimi-
nary baking of about an hour in a
vacuum furnace operated at a tem-
perature near their softening point be-
fore they are sealed to the press or
stem parts.

As the vacuum increases in the tube
under exhaustion the metal parts are
more or Jess insulated from the ex-
ternal heat being applied by the oven
to the shell of the tubes. It is, there-
fore, necessary to heat these parts
either through internal bombarding or
by induction from a high-frequency
induction coil placed over the tube.
Either of these methods will heat the
metal parts to redness, which will re-
lease the major portion of the gases
they contain provided the pumping
system is rapid enough to remove the
gases before they can bhe reabsorbed
by the metal when the source of heat
is removed.

In specially designed systems, after
long and arduous treatment of the
materials in both the tube and vac-
uun system, it is possible to attain an
ultimate vacuum in the vicinity of 10-*
(1/100,000,000)  nillimeters  of mer-
cury pressure, through the use of mer-
cury vapor or molecular pumps
hacked by efficient preliminary pumpe.
This low pressure would be impossible
to attain commercially, if other agents
than pumps were not used, hut for-
tunately chemical cleanups or getters
an be relied upon to assist in reduc-
ing the pressure in the tube under
manufacture to the ultimate desirable
pressure of 10-° mm. mercury pressure.

The getters also continue to function
after the tube is sealed off and will ab-
sorb the residual gases that diffuse
from the walls of the tube and metal
parts provided the amount released is
not teo large. It is usual practice to
age or season the tubes before the
final testing which permits the getter
to improve the tubes properly ex-
hausted, but poorly exhausted tubes
are beyond saving by the getter.

Types of Vacuum Pumps
There are two principal types of
vacuum pumps which have practical
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value in manufacturing processes at
present : the oil sealed rotary pump
and the mercury vapor pump. A third
type helds promise of considerable
value owing to its great capacity, high
ultimate vacuum and the fact that it
does not employ ligunids with their
attendant vapors in its operation.
This is the molecular pump of which
no commercially practical design is as
vet available. Recent research on the
designs of pinups based on the mol-
ecnlar principle indicates that the for-
mer undesirable features can be elini-
nated. When such a pump becomes
available exhausting problems may be
greatly simplified. Full discussions of
the theory and various designs of
these three types of pumps will he
found in most of the tests on vacuum
procedure.

In the past the mercury vapor pump

was  extensively nsed for lamp and
tube exhaustion because: (1) theo-
retically it has no lower pressure

limit, and (2) its speed of exhaustion
is very high. Mercury vapor pumps
require backing pumps in series to re-
duce their internal pressure iand main-
tain it below a ecritical value. As
backing or fore pumps rotary oil
pumps are universal,

The advantage of the low pressure
limit of mercury vapor pumps is of
less importance than their high speed
of exhaustion in manufacture. While
they are capable under laboratory con-
ditions of exhausting to pressures such
as 10 mm.. limited time for each op-
eration, considerations of mechanical
convenience, etc,, prevent an attain-
ment of anything like this vacnum in
the factory. The later development of
increased efficiency in  rotary  oil
pumps uassures pressures of from
1/10th to 10 microns directly without
mercury viapor pumps. this figure
varring greatly with the type and
capacity of the oil pump. On the
other hand, the mercury diffusion
pump of simple type can, with proper
backing, attain a speed of approxi-
mately 100 liters per minute. No
single rotary oil pump is available
which will give this speed indepen-
lently in the desirable vicinity of 1
nmicron. 1In the design of oil pumps
too great a displacement frequently
limits the final vacuum and con-
versely. so that a truly high vacuum
pump must be limited as to its rate of
exhaustion. There is a growing ten-
dency  to  elimminate mercury  vapor
pumps from both hand and machine
stations by selecting rotary oil pumps
giving the hest tinal vacuminm and con-
necting several of these in parallel
when greater speed is necessary., Par-
allel connection of similar pumps gives
a final vacuum equal to that of a
single pump and multipties the xingle
pump speed by the number of pumps
connected. This practice greatly sim-
plifies an installation and reduces its
operating cost,

“Roughing Pumps”
In antomatic machines where rotary
0il pumps are used almost exclusively,

it is frequent practice to conneet the
first pumping stages of the present
type of machine to “roughing pumps.”
The *‘roughing pump” has a large free
air capacity, but gives only a pressure
reduction in the vicinity of 10 to 50
microns, It is supposed that this ar-
rangement shorteus the total pumping
time required for each tube. The
effectiveness of this measure is ques-
tionable from several standpoints, In
order that heating by baking and high-
frequeney induction may be most effec-
tive in eliminating gas it must be car-
ried on at a pressure of only a few
microns, The longer
thix period of heat-
ing at low pressure,
the better is the
final vacuum. It is
probably better to
apply the high vac-
uum to the early
stages as well as
the last, increasing
the pumping speed
on the first stages,
if it proves neces-
sary, by multiple
paarallel  connection
of highvacuunm
pumps of the samne
type as are used on the last stages,

On hand stations also, several well-
known mamfacturers have already
discarded mercury vapor pumps in
faver of efficient oil pumps giving a
vacuum of about 1/10th micron, They
find that adequate baking and dis-
charge aetion, properly timed bom-
bardment, and a *getter” of good ca-
pacity, produce the hardest tubes pos-
sible when combined with pumping to
it pressure of ahout 1 micron,

When such a plan is adopted it is
necessary to select rotary oil pumps
carefully. ‘T'he limiting end pressure
of the best rotary oil pump is about
1/10th micron,  They should be se-
lected to give this actual vacnum on
the basis  of direct Mecleod guage
measurement. and checked carefully
during operation  with the MecLeod
suage,

Speed of Oil Pump

There ix an optimum speed of rota-
tion for an oil pump above which it
is impossible to assure the hest vic-
uum.  Final vacuum shonld be made
the tirst consideration and the actual
pumping capacity of each single unit
of second importance. Pumps at
present available producing pressures
of 1/10th micron have as their prac-
tical limiting speed per unit abont 50
to 60 liters per minute.

In general, backing one good com-
pound oil pump by another is without
material advantage, where such pumps
produce 1/10th micron  of pressure
singly, and represents a waste of floor
space and power. Nothing is gained
either in better vacuum or greater
capacity, except in the case of roughly
constructed pumps subject to excessive

leakage, Wherever the capacity of
zood oil pumps requires increasing,
parallel connection should be em-
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ployed,  However, parallel connection
of pumps will not materially shorten
the time of attaining extremely low
pressures unless due consideration is
¢given to the other limiting factors
tending to extend the time of pumping.

Limiting Factor

The limiting factor of the greatest im-
ortance is caused by small diameter
connecting tubes in the vacuum sys-
tem, It is, therefore, quite important
that the dinmeters of all connecting
tubes be increased when additional
pumps are attached to the system,

A unit of three high-vacuum pumps especially de-
signed for use with automatic exhaust machines.

CONDENSERS AND HEAT

OO little thought is given to the

mitter of temperature in the

handling of condensers, accord-

ing to Iarry W, Houck, Chief
Fugineer of the Dubilier Condenser
Corporation,  This authority on con-
densers  warns us  that condensers,
when placed in radio power units,
should not be exposed to high temper-
ature due to the radiated heat of tubes
or resistors in the immediate vicinity.
The condensers should be protected
trom heat by partitions if possible, and
the tubes and resistors should be pro-
vided with proper ventilation. At any
rate, paper condensers should not be
hexated beyond 110 deg. F. The leak-
age monnts rapidly with increase in
temperature, and the leakage, in turn,
reduces the resistance and therefore
passes more current through the con-
denser,

Tests recently conducted in the
Dubilier research laboratories serve
to throw considerable light on this
matter of heat in the performiance
of condensers. In a direct comparison
hetween condensers heated to normal
room temperature, and condensers
heated to 125 deg. F., over a period
of eighteen honrs so as to make cer-
tain that the condensers were heated
throughout their mass and not just
externally, the condensers heated to
the higher temperature withstood a 20
per cent higher breakdown voltage.
This might seem contrary to expecta-
tions and would indicate, on its face,
that condensers were Dbenetited by
heating. Ilowever, such performance
ix no indieation of life, and subsequent
life tests have shown that a condenser
heated above room temperature has its
life shortened materially.
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Public-Address and Centralized

Radio Systems

ITT. Line Level and Mixer Circuits

By E. W. D’ Arcy
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Fig. 10. Level indicator that can be used in measuring amplifier efficiency.

Level-Indicating Devices
1IN subjeet is possibly not very
thoroughly understood by a ma-
jority of readers in this maga-
zine so before proceeding with

further articles on public-address equip-
ment I thought it would be advisable to
devate n certain limited amount of space
to the discussion of accessory operat-

ing equipment used in broadeasting
stations and  practieally every place

where speech input equipment is used.

Maintaining Line Level in Broad-
casting

Possibly the most widely-used field
of level indiciators pertaining to
miintaining a pre-determined line fevel
in broadcasting stations.  In broad-
casting, as you probably are quite
familiar with, the vast majority of
programs  are  transmitted  to  the
broadeasting  transmitter  itself  via
telephone lines,  As it is jimpossible in
the majority of instances to regulate
the line level direetly at the transmit-
ter and very much preferable to have
some means of regulation in the studio
where the program originates. a level
indieator necessary. In  other
words, nrerely a peak voltmeter to
determine that the peak of maodula-
tion efliciency shall not be exceeded.

It might possibly be  of still further
assistance in the understanding of the
subject to realize that n pair ot tele
bhane wires will only carry a certain
specified penk of voltage without in-
duetion  troubles making  thenselves
evident with associated lines in the
same cable,  Another additional re-
quirement is that the line level itself
being transmitted over wires must

is

is

have a high enough value to make
any associated line noise falt in the
background and therefore not he ob-
jectionable  from the entertaimment
point of view. The telephone company
therefore has established two stand-
ards of measurement, one of them is
based on what they call transmis-
sion level amd the other is based on
volume level. Both of these levels are
in logarithmic proportion and the de-
finition decibel is vsed to define rela-
tive values of loudness in proportion to
their  established zero level, As an
example, zero level as defined by the
telephone company, pertaining to their
volume level. would consist of a cur-
rent of 13/10 millinmperes tlowing
through o load of 500 ohms.  This
being  their established zero level all
other currents are arbitrarially defined
ax being =0 many decibels below or
above this pre-determined zero level.

Constant Level in Recording

The same hecessity for reliable
means of maintaining eonstant level is
found in recording for talking motion
pictures. 1t can be quite readily
understood that only a given amount
of energy can be recorded on the
record groove, due to the width of the
groove and if this volume level is ex-
ceeded,  over-cutting the result.
Further discussion of this particular
phase will be taken later on as we are
at the present time merely confining
ourselves to the uses of level indica-
tors themselves,

| B

Line Equalizer Adjustment

In matching lines to obtain a flat
frequency response curve it is found
quite necessary to have some type of
aalibrated  signal  strength measuring
device to check lines under equaliza-
tion.  All telephone lines used for
transmitting speech  frequencies  re-
quire quite extensive cqualizing net-
works to make np for the shunting
effect of the capacity between condue-
tors and thisx consequent attenuation
of higher frequencies, 1t is customary
practice, therefore, to make use of
level-indicating  devices at  hothh the
terminal point of the telephone line
and its other end, thus cnabling the
extablishment of standard line level at
different frequenecies, The one making
the test and taking readings of the
level indicator located at the sub-sta-
tion under test can phone back his
readings of line level for different fre-
quencies and these can be plotted on
graph-paper and pads designed to
cqualize this shunting effect.
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Amplifier Gain Measurement

Standard level indicators can also
be used in measuring amplifier  effi-

cieney, The cirenit for this is shown in
Fig. 10, More detailed information en

this subject will be included in the
latter part of this series,
Design and Construction
There are several different types of

level indicators used in broadeasting
stiations at the present time, The rela-
tive efficiency of any one type over an-
other is more or less dependent upon
the personal belief of the engineer who
instatls them. We will, theretfore, con-
fine ourselves to the description of
three types in current use at the
present time,

A primary requirement for any level
indicator is that in itself it will con-
sume ax little current as possible and
merely xerve as an indicator of the
peak voltage at any given instant, If
cloxe adherence is made to thix basic
principle aceurate results can be ob-
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Fig. 13. Panel view of a typical level indicator.

type of level indicatar produced by the
Western  Eleetrie «Company  for use
with their equipment ad, ax can be
seen from the diagram, merely consti-
tutes o vacuum-tube voltmeter, a po-
tentiometer and a tapped inpat trans-
former,  Thix deviee is  dexigned  to
operate on HM-ohm f(clephone circuits
and when used in this manner ix very
practical.  TPossibly the only difficulty
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tained.  However, operating  expedi-  to be encountered with in this tapped

eney seems to demand some departure
from this rule.

A eircunit diagram of a level indiea-
tor which doesn’t consune enrrent is
displayed in Fig, 11, This indicator
has jts maxinmm voltage limif, how-

ever, due to the over-loading of the
tirst ampliier tube as  the diagram
shows, It merely  constitutes

vacunm-tithe voltmeter with one stage
of impedance-coupled amplification pre-
cading it and a ealibrated potential
divider which is usad in the grid cir-
cuit of the vacunm-tube voltmeter to
obtain arbitrary values of line level,
The input impedance of this particu-
lar level indicator can be practieally
ignored and its eonsumption of power

ix =0 small as te be inconsequent,

However, it is dependent upon the
characteristiecs  of the first coupling

tube for its accuracy and repeated cali-
bration of thix device is quite
necessary for different tubes: there-
fore, its uxe is limited more or less to
the laboratory,
Circuit diagram

Fig. 12 shows a

type input transformer level indieator
ix that the input impedance varvies
slighily with positions on the trans-
former taps dine to the shunting effect
of the potential divider,  However, the
rexistanee of the divider is made high
enough o this in itxelt falls out of our

consideration.  Very little further ex-
planation is required on this device,
Fig. 13 <hows another type level in-
dicator panel, The eirenit diagram for
this type is shown in Fig, 14, The
same method of obtaining grid bias is
nxed as with the level indicator previ-
ously  deseribed, the hasic  difference
heing that the input impedance ix kept

constant for any given sctting of the
Ievel  indicator  potentiometer,  This
systenl,  therefore, in the  anthor's
opinion, hax a certain amonnt  of
superiority over the tyne previousty
dexeribed.

Program Mixer Circuits

One of the most vital parts of any
speceh input amplifier and possibly one
of the Teast muderstom? i< the system
used for mixing varions incoming xig-
nals, regulating the volume and com-
bining them before feeding them to the
amplifier.  In broadest terminology
we simply refer to this equipment as
mixer equipment, It is the purpose of
the ensuning disenssion on this subject
to call the attention of the reader to
several types in current use and point
out a few of the difficulties and causes
of frequencey distortion oceurring in a
arge pereentage of this type of equip-
ment now in use. The best way to
analyze thix type of equipment is hy
tirst diseussing independently the sev-
eral different types of vorume controls
possible to uxe,  With this purpose in

mind  we  will diseuss  the diagram
shown ax Fig. 15, This eircuit is

pos=ibly the most universally used of
all types of vohune controls at the
present time and also is probably the
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Fig. 17-A. Parallel constant out-
put impedance mixer.

worst that could be used.  As shown by
the dingram, the potential divider is
connected  across the load with the
center arm connected to one side of
the =ource, In this system for any
given degree the attenuation, both the
inpnt  and  output  impedances  vary
greatly and it is impossible to aceur-
ately design equipment to work in and
out of this type of volume control,

As eun be seen by the curves shown
the impedance looking into volume or
mixer control from the load varies
from 176 ohms to 1,000 ohms, This
variation is instantancous with any
variation of the center arm feeding
from the source,  As can quite readily
be seen it is a problem to decide what
impedance should be used in determin-
ing the load impedance as any obe im-
pedanee is ahnost as bad as another,
No far as distortion goes in this partice-
ular leg it possibly can be ignored, due
to the fact that the higher fregquencies
will not be greatly attenuated,

Now, considering  the impedance
looking into the mixer control from the
source: we see that it varies befween
300 ohms and zero depending upon the
setting of the attenuator. At the
higher degrees of attenuation a consid-

erable loss of higher frequencies is
Y-120 ;OOOw
200 g‘é 200 |,§
w w
200
Y-120 1000u1 w
/ Y-200
[
Y-120 100°w
25.000
o w
2°°§|
w -
1000 W

Fig.16-A. Parallel potentlal divider
type mixer.

noticed and this alone would render
this system very impracticable uas a
volume control.  The ideal impedance
drawn across the 200-ohm line isx that
of the representative T-type pad and
is the most practical system of volume
control if wmade suftliciently flexible,

Typical Mixer Circuits

Now we shall analyze the typical
mixer circuits displayed in Fig. 16,
Fig. 1G-A represents a type mixer that
is widely used in broadeasting stations
and ax cun be determined by our pre-
vious discussion, an analysis of the cir-
cuit in Fig, 15 shows that it would be
impossible to caleulate the impedance
of these circuits, as we have the varia-
tion shown by the graph taking place
for each individual manipulation of
the mixer control and since the load
varies to this great extent it is easily

noticeable that it is practically im-
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mixer

possible to make any determination of
the best impedance mateh,  Of course,
in operating these controls during a
program, when one cirenit’s gain is
raised, all of the rest will have a pro-
portionate decrease in gain. This ix a
very impractical type of mixer, and in

modern  equipment  is steadily  being
repliced by much more  eflicient and
well-designed niixers,

In Fig. 16-B ix shown the same
potential  divider type mixer, only
these mixers are connccted in series,

This arrangement has some points of
snperiority over the eircuaits shown in
Fig, 16-A as there is very little likeli-
hood of a short circuit on any one of
ihe mixer positions, Therefore, it is
not as bad as the puvallel type,  1low-
ever there is room for improvement in
this type due to the variation of im-
pedance with each individual manipu-
tation of the mixer gain control,
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Fig. 17-B. Series constant outpu*
impedance mixer.

Constant Impedance Type Mixer

In Fig. 17-A a circuit is shown of a
more or less constant impedance type
mixer that has been used in the best
cquipment made in the past. The
compensation  resistance  which s
gauged directly to the potentind divider
and  operates  sinultaneously,  main-
tains  the output impedance of any
mixer circuit constant for any given
dattenuation setting,  This system has
been used quite extensively in  the
high-elass speech equipment and there
is no doubt as to its superiority over
the types previously mentioned, llow-
ever, we =till have a variation of from
200 ohms to zero of the input hmped-
ance of this type of mixer control,
This causes considerable distortion,

In Fig, 17-B is displayed a series-
type constant output impedance mixer
control,  Thix system is very much
preferable to the one shown in Fig,
17-A, due to the fact that the output
impedance of the bank can be closely
matehed to the input impedance of the

amplitier. This type is largely used at
the present time in  motion-picture

studios aind where excellent resules are
in demand,
(To be continvued)
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type mixer,
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THE NEW YEAR —

Official Statements by Leading Executives Indicate Radio Prosperity

1930 RADIO PROSPECTS

By H. B. Richmond
President, RMA

A\ A EASURED in terms of radio
§ sets placed in homes, 1929

was decidedly a better year

than was 1928. The radio in-

dustry experienced some difficutties due
to a too ambitious manufacturing pro-
gram, but this condition is being re-
adjusted rapidly, so that we enter
1930 with a well coordinated plan of

H. B. RICHMOND
President, RMA

engincering development, manufactur-
ing, and merchandising. 1In the long
run, the healthier the condition of any
industry. the greater the value in
purchiases obtained by the consmners
of the produnets of that industry.

A radio set is of Httle value without
Zood broadeast programs, These pro-
gramx are dependent on two factors,
the equipment of the bhroadeast sta-
tions, and the quality of the material
broadeast.  Congress has just passed
an aet providing for the appointment
of it echief engineer and for two as-
sistant engineers to assizt the Federal
Radio  Commission in  studying the
technienl axpects of broadeasting, that
they may make sueh regulations as
will provide hetter reception in every
radio-equipped  home.  The physical
equipment of the stations themselves
has been improved materially during
1929, and a large amount of improve-
ment construction is now under wiy.,
Certainly 1930 starts off most auspiei-
ously in regard to better broadcast-

ing,

for the New Year

Better Programs

Ax to the quality of the programs
themselves there can be little ques-
tion. There was a constant improve-
ment during 1929, and now the presi-
dents of the two great chains an-
nounce several more millions of dol-
Iars will be spent in 1030 than were
spent in 1920 for better talent. 1020
saw some criticism in the ratio of ad-
vertising talk to entertainment in
sponsored programx. The advertisers
are finding that too large a ratio
brings ill-will instead of good-will, so
that this unfortunate practice ix being
corrected.  We expect a real improve-
ment in the advertising-entertainment
ratio for 1930.

The Federal Radio Commission has
continned to suspend its order limit-
ing chain broadcasting. It is hoped
that such a procedure will continue
in 1930. It is inevitable that our best
programs must originate in our larger
citiex,  Each year shows an improve-
ment in the design of radio receivers.
A ximilar advance occurs each year in
automobiles, Thesxe jimprovements ave
gradual, not startling.  Circunit im-
provements, new tubes, and speaker
advances have beenr a part of each
year's accomplishments,  We will see
them in 1930. The one thing in this
regard that the indnstry must goard
against ix too ambitious claims.  Too
many advertisers have used terms to
indicate that the changes due to inr-
provements were revolutionary in-
steaul of the natural advance of a
growing art. Thanks to the activi-
tiex of the Better Business Bureaus, a
curb has been put on this type of ad-
vertising.

Would you buy an auntomobile in
1930 that did not represent some im-
provement over one of the same period
in 19297 Of course not! bao you ex-
pect the ear yoir purchased in 1920 to
be made worthless by the advertising
of the antomoebile manufacturers in
19307 Of course not! Thix identical
reaxoning is applicable to the radio
industry. A survey of the new tubes,
speakers, and circuits under develop-
ment proves the truth of thisx state-
ment,

More Sets in the Home

1930 will xee n rapid extension of a
moxt natural trend that developed in
1929, nanmely, the requirement of more
than one radio set in the home., When

Dad wants to Hsten to the business
reports, Mother wants dinner dance
musie, and the children, the bed-time

storiex.  No longer ix a single radio
in the living room all that is required,
The children have their own set: Dad
has one in his den; perhaps there
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ix one in the maid's quarters; all in
addition to the console model Mother
chose for the living room, fully as
much because of its furniture value
as for itx radio qualities,

Radio has become a vital part of
our daily existence,

RADIO WILL CONTINUE AT HIGH
LEVELS IN 1930

By Major H. 1. Frost

Chairman, Merchandising Committee,
RMA

~  1HE roetail radio trade need have
no fears concerning either vol-
ume or profits for 1930, No
matter what may evolve from
the present manufacturing situation,
the public will continue to bny radio
receiving s<ets and the retail -rade will
continue to sell them.

1929 can be looked upon not only
s an unnsunal year in many respects,
bt it wasx unusually good, The first
nine months established new record-
breaking radio totals which will make
1929, when the entire year's opera-
tions are totalled, one of the best if
not the bext year, radio has ever had.

The radio trade can took forward with
every confidence that the momentum
gained in 1929 and the public interest
which hasx been stimulated in radio
will continue at high levels in 1930.

While 1930 may not exceed the rec-
ord-breaking volume of 1929, there is

MAJOR H. H. FROST

Chairman, Merchandising Committee,
RMA

every reason to helieve that there will
be fewer manufacturers aml fewer
deaters and this will guarantee that
thase who remain and do a sound and
sane merchandising job will profit to
a greater extent than hasx been pos-
xible in the past.
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NO BASIS FOR PESSIMISM

By Ernense Kauer
President, CeCo Mifg. Co.

IIAT of 1930, is a question

that comes frequently to men

engaged in  radio business

enterprises. It wonld have

come anyhow at this time, but the

guery is more insistent since the busi-

ness recession which was so marked

by events reflected in trade among

securities listed with the larger stock
exchanges of the country.

There is no reason to exhibit undue

optimmism but neither ix there any
basis for pessimism. It is true that
the radio industry experienced a

severe stump in the last part of 1929,
normally expected to be the best in
the vear. I daresay there will not be
any considerable activity in the early
part of 1930. However, when that is
said, I believe the worst part of the
picture has been faced. Donbtless,
a large amount of anticipated profits
have not materialized. 1 do believe,
however, that they are only delayed:
that within this new year they will be
realized.

It must bhe remembered that the
radio industry has had shumps before

without impending the industry’s
march of progress, In none of the

industry's previons experiences, how-
ever. was theve anywhere near such
a state of stabilization as obtained in
the trail of the period from October
to December. Leading members of the
industry had to tighten their belts
and curtail activities, but in few in-
stances were any of them put to diffi-
culty. Inventories had been too care-

fully watched.

I think it accurate to =ay that mnost
leading concerns in the radio industry
had a profitable yeur even if profits

ERNEST KAUER
President, CeCo Mfg. Co,

were considerably below expectations,
The curtailment that dQid ensue was
not an unnatural development follow-
ing the Autummn of 1928, No doubt the
«aution engendered by the experience
of 1929 will find its reaction in help-
ful trade in 1930.

This is sure. The radio manufac-
turing division is in a magnificent state
of technical development. There is
little excess of merchandise in wire-
houses or on dealers’ shelves. The in-
Qustry starts with a clean slate in
1930, and with economies in merchan-
dixing and distribution, which are be-
ing brought forward continually. this
new year should be a profitable one.

GROWING PAINS

By Fred G. Carson
Vice-Pres., Colonial Radio Corp.

IIAT has gone or what is
coming, is no mystery to
those who have felt the
pulse of the radio industry.

The verdict of the merchandising
doctor is “Growing Pains” a condition
that forebodes the last stages of ado-
lescence and the approach of real
maturity. This condition is as normal
in the life and growth of an industry
as it is in an individual.

The setting for the radio industry’s
entrance upon its period of maturity
is a happy one.

The recent analyses made by Roger
W. Babson now point to an upward
trend in general business prosperity.
The industrial expansion lannched by
President Hoover and enthusiastically
endorsed by the country’s leading
executives will play a big part in help-
ing to dispel any trace of depression
that may be lingering in the public
mind. Continued good wages, and in
many cases increased wages, are pro-
viding the consumer with sufficient
funds to meet his obligations, The
radio industry, which depends to a
zreat extent upon installment buying,
should experience a healthy reaction
because of these activities,

At the beginning of this upward
trend in business there is every indi-
cation that the radio industry will
throw off the awkwardness which has
heen charaeteristic of its adolescent
growth, and will develop gracefully
along stable, seientific linex,

Ilow has the recent development of
the radio industry affected the indi-
vidual manufacturer?

The answer ix simple: Those firins
who have watched the signs and have
wuided themselves accordingly will be
in a stronger position in 1930 than
they have ever heen. Expansion on
the part of the manufactnrer, as
consumer demand indicated, was a
healthy development and will gather
strength and momentum in 1930, Any
other basix  of expansion  will be
dizastrous.
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NO RADICAL CHANGES

By Powel Crosley, Jr.
Pres., Crosley Radio Corp.

I'TH the coming of each new

yvear, it has become the

custom to ask radio manu-
facturers to forecast the de-
velopment in radio for the next year.
It is diffienlt to anticipate radical
change or improvement, First we saw
the crystal detector sets: then came
the vacuum tube with storage batteries

POWEL CROSLEY, Jr.
Pres., Crosley Radio Corp.

or dry cells. which held the center of
the stage for several years,

In 1927 came the completely revolu-
tionary change to the a-c. tube sets
which would operate direct off of the
electric¢ light current., The past year
has seen what has been pronounced
to be the greatest development of all in
radio—the screen-grid tube and its
application to circuits in radio receiv-
ing sets. Perhaps the development of
the moving coil type of speaker should
be mentioned., for it hasx greatly
improved radio reception in the past
two years.

Concentration on Manufacturing
Costs

There now seems to be nothing radi-
cally new and different on the horizon,
1t now appears that radio set mannfac-
turers face no radical changes for
some time to come. The development
of the modern screen-grid tube receiver
with moving coil speaker leaves little
to be desired in the way of further
improvement. The radio manufacturer
can now concentrate his efforts on the
perfection of detail and reduction in
manufacturing cost while the radio
public can be assured that a moderv
=et purchased today should give satis-
factory performance for years to come.
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TUBE REPLACEMENTS
By Fred D. Williams

Manager, Radio Tube Division, National
Carbon Co.

IIE  year 1929 witnessed a

remarkable expansion of the

radio receiving businexs bhecause

of the cumulative requirements
of receiver purchasers of previous
years. The sale of tubes is today a
major factor in the volume of radio
retail sales and is destined to account
for an ever-increasing proportion of
the expenditures of the public's radio
dollar.

These radical changes impose new
and greater responsibilities, both upon
the radio tube manufacturers who
make them and upon the dealers who
sell them. A high standard of uni-
formity is being attained by leaders
among tube makers, with & consequent
inerease in consumer confidence and
satisfaction, But we have only begun
to educate the consumer to the fact
that his tubes require occasional
renewal.

In order to obtain the fullext advan-
age of the magnificent programs
available to the listener and to enjoy
the full beauties of reproduction of
which the modern radio set isx capable,
radio tubes should be replaced at
regular intervals according to the
number of hours the recciver isx nsed.
Replacement of oil in a motor-car is
a comparable example,

Only if high quality tubes of uni-
form electrical characteristics and of
rigid mechanical construction are used
to replace worn-out tubes, are the full
wipabilities and measure of service
attainable from modern radio recep-
tion secured. I venture to state that
fully two-thirds of the receivers now
in service are being powered by tubes
so deficient in emission that only a
fraction of the volume and quality of
which they are capable is being en-
joyed by their owners.

TUBE REFINEMENTS

By George Lewis
Vice Pres., Arcturus Radio Tube Co.

ADIO reception today is well-
nigh perfect. The frequency
chavacteristics of i good re-
ceiver are practically the

same as those of our better broadeast-
ing transmitters, Listening to a really
fine program on one of the high-grade
receivers now available at very reason-
able prices, one wonders just what
can be done to make things better.
However, guided by past experience,
we appreciate that perfection is never
actually attained, and that progress
must continually be made. In 1930,
such will probably be in the matter of
mechanical and electrical refinements—
slight variations in standard designs
that will mean dolkirs in the pockets of
the consumer through a reduction in
service calls, In our branch of the
industry, we are endeavoring to make

tubes just a little bit better than our
past product—through structural im-
provements and greater facilities for
quick and accurate testing. Thongh
we are told that today we make a very
efficient tube, our research department
and our laboratories are working night
and day in exhaustive development
work. If we can make a tube a little
stronger than before, with a closer
tolerance to electrical standards, per-
haps just a fraction better vacuum with
the pumping time e¢nt only a few
seconds, these almost insignificant
achievements will have an accumula-
tive effect that will actually be noted
in the consumer’s pocket-hook.

The only possible radical develop-
ment anticipated by engincers lies in
the design of circaits employing the
pentode and the improvement of this

GEORGE LEWIS
Vice Pres., Arcturus Radio Tube Co.

tube itzelf,  Should any =et manufac-
turer find this tube of economic value,
Arcturus ix ready to nuke it for him.

Remove control devices, making it
possible for the operator to adjust his
receiver from a distant point at com-
fort, will undoubtedly be developed to
the point where they can be incorpo-
rated in medium priced sets.

PRODUCTION CONTROL

By Edgar H. Felix
Radio Consultant, NEMA

T CONOMISTS, discussing the
- effeet  of  reduced  security
, brices npon general business,

have been ahmoxt unanimous
in classing radio receivers ax luxury
goods, one of the few mijor lines to be
adversely affected by the business situ-
ation.  But the widexpread dixtribution
of radie products in every class of
Anterican family supports the helief,
held by the radio industry, that only
general  unemployment  ix likely  to
affeet =eriousty the demand for its pro-
duets,  Theretfore, the eoffective meis-
ures tending to relieve apprehension on
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thix =core should bring about resump-
tion of normal buying.

Latest Survey

The quarterly surveys made by the
Department of Commerce through the
cooperation of the Radio Division of
the Association have been extremely
hetpful in making possible accurate
analysis of the radio situation, The
latest survey comprised figures from
15.6 per cent of the retail trade, a per-
centage sufficiently large, according to
the standards established by experi-
enced economists and statisticians, to
give an accurate reflection of nation-
wide conditions, The mos{ recent sur-
vey covers the period from July to
Neptember inclusive, and therefore
makes possible analysis of the situa-
tion free of any influence of stock
market conditions.

From these figures we learn the
average gross sales per .lealer during
the quarter was $3.4435, as compared
with $3.031 for the same quarter last
year, an increase of 13.6 per cent.
The number of retail outlets rose from
31,573 to 39,920, a gain of 26.5 per
cent. Retail sales rose from $95,83+4.887
for July., August and September, 1928,
to £137,759.064 for the same quarter of
1929, a gain of 43.7 per cent. With
such substantial gains in late summer
retail sales, dnring a quarter which
ordinarily accounts for but 21 per cent
of retail sales, dealers were natur-
ally optimistic, This attitude is re-
flected by the fact that, on October
1, 336,339 sets were reported on order
by dealers,

The average number of a-¢. sets in
the hands of each dealer on October 1,
1928 was 8.6 or a total of 277.752 for
the entire trade. That stock jumped to
142 per dealer, or a total of 568.865
xetx on October 1, 1929, neglecting the
few thousand battery sets included. It
ix obvious, therefore, that even prior to
stock market hreaks, the dealer was
already carrying a substantial inven-
tory load, 1If all the sets on order are
added to this stock, the retail stocks
of a-¢. sets by the middle of October
may have reached a total of 905,204
sets,

)

It must be remembered, however,
that the fourth quarter of the year,
then beginning, is the biggest from the
retail  standpoint, In usual years,
approximately 40 per cent of the year's
total business ix done in that quarter.
To equal last year's retail sales fignres
requires that only 42 per cent of the
buxinesx anticipated on the haxis of the
=alex of the first nine months of the
year be actually achieved by radio
dealers, During the fourth quarter of
1925, radio dealers disposed of 1,055,299
ia-¢. receivers,  The number of a-c.
receivers in stoek and on order on
October 1, 1920 amounted to about 90
per cent of this figure. Naturally,
dealers, observing their stock on hand
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rising from an average of 8.6 sets to
14.2 sets on October 1, this year over
last. curtailed their huying and. when
the market break took place, virtually
ceased buying.

Drop in Sales

The result has been increased manu-
facturers' stocks. Well-managed com-
panies, particularly those with small
organizations. were quick to respond to
conditions and promptly reduced pro-
duction. Othiers hoped to stimulate
sales by price reductions. The major
producers, during the last year, have
substantially increased their produc-
tion facilities, anticipating tremend-
ously increased retail sales. The pro-
duction facilities of the industry are
ample to make twice as many sets as
were actually sold last year. It is
apparent that there was warning, as
early as October 1, that supply is far
in excess of demand and that dealer
stocks, despite increased sales, were
growing at an alarming rate.

Manufacturers are unable to adjust
their production figures to the retail
sitnation without a knowledge of the
production situation in the entire in-
dustry. Furthermore, to be useful such
production figures nmst be gathered
frequently and promptly so that they
may be of valte in guiding manufac-
turers as to their production policies.

Naturally, there is hesitation among
the leaders of the industry to confide
their production schedules to anyone,
lest they become public property., But
this danger is negligible as compared
with the advantages of securing a
monthly compilation of sets produced
or placed in trade by manufacturers.
Twenty-four of the forty-five branches
of the electrical industry represented in
the National Electrical Manufacturers’
Association submit their production
figures to the Associntion, in order that
the fotal production for each branch
of the industry may be available for
the guidance of the industry. To be of
value in the radio industry, production
compilations must include all of the
major quality producers and g suffi-
cient number of the smaller companies
to be fully representative.

If one of the results of the present
reduced operations of radio manufac-
turers is to teach a lesson of the advan-
tages of permitting a compilation of
monthly production figures, a thing
which has been urged Dby this associ-
ation for yecars, it will, in the long
run, prove one of the most profitable
seasons in the industry's history.

Future Prospects

As to the prospects of the immediate
future, the retail situation, while un-
usual, is not alarming. First, the re-
ceivers in stock are up-to-date mer-
chandise; second. dealers promptly
curtailed purchasing before their best
sales season got away. Consequently,
the liquidation process is likely to be
orderly. It is already stimulated by
price rednctions. The ligunidation
necessary to restore dealer buying is

a  reasonable achievement for this
season of the year. Stocks of a-c. sets
on January 1, 1928, were reported as
266.617. If we subtract that from the
number on hand and the number on
order on October 1, 1929, i. e. 905,204,
it leaves a figure of 638,587 sets to be
disposed of in the three best months of
the year. Furthermore, there were
cancellations of orders reported as
standing on October 1, 1929, which
further reduces the number to be dis-
posed of to reach the inventory figures
of January 1, 1929. Considering that,
last year, 1,055,299 a-c. receivers were
sold during October. Novembher and
December, while demand was running
43.7 per cent above last year a few
weeks before the stock market break,
liquidation of overstock by the retail
trade, the first essential to liquidation
of manufacturers’ stock, is a very
promising prospect.

However. we are not upon 2 stable
basis until production is as well regn-
lated as the dealer is adjusting pur-
chases to inventory conditions. Unless
measures are taken by the industry to
compile gross production figures at
regular intervals, the possibility of
over-production is always present. If

resumption of dealer buying and
liquidation of manufacturers’ stocks
restores production to full eapacity,
the groundwork is laid for another
period of over-production.
BETTER TUBES
By Harry H, Steinle
Vice Pres., Triad Mfg. Co
DVANCE predictions for the

the radio industry in 1930 center
aronnd further refinements in
mechanical construction.

The screen-grid tube will develop
even greater possibilities, I am confi-
dent that tubes will eontinue to play
an increasingly important part in the
future development of the radio art.
For, after all. the most expensive
radio set on the market is totally lack-
ing in entertainment and intrinsie
worth if it lacks tubes possessing the
highest quality. Tubes are the vital
points in a radio set whether it be
electric or battery operated.

Tube manufacturers whose sole pur-
pose is to produce merchandise of the
highest engineering and mechanical
efficiency will find ready markets, It
is significant that battery-operated sets
which incorporate screen-grid tubes are
rapidly gaining in favor in rural
districts.

So with eity and rural demands for
tubes steadily inereasing the 1930
season looms bright for the bhetter class
of radio tube manufacturers.

Suggests Reserve Tubes

The praetical plan followed by the
automobile owner of having a spare
tire and tube might well he adopted
by the radio =et owner,

In my travels I have ohserved scores
of cases where an otherwixe delightful
radio programme was spoiled by

www.americanradiohistorv.com

Radio Engineering, January, 1930

reason of the fact that one of the tubes
in the set ceased to function. The
family and friends of the set owner
were considerably disturbed when the
finest efforts of Mme. Kola Tura were
lost as the offending tube flickered and
went dead.

With no extra tubes on hand and the
average sources of supply closed on
Sundays, holidays and late at night,
it is needless to state that the moral
<hould be obvious. By having a spare
tube or two on hand the set owner
safeguards himself against eventuali-
ties. Even the finest tubes will “flicker
out” at a time when anything else
would be more dexirable.

RADIO PROGRESS

By Ray H. Manson
Chief Engineer, Stromberg-Carlson Tel.
Mfg. Co.

111X past year has been one of
great radio progress in both
broadeasting improvements and

refinements in radio receivers,
Of course, there has been u great
improvement in Dbroadeast programs
but in addition to thix many other
improvements were made on the engi-
neering side of broadeasting. Many of
the stations presenting good programs
increased their power and their signal
modulation which brings them -nmiore
consistently  to the receivers of a
wreatly extended andience with better
quatity, lmproved microphones and
amplitiers have improved tone quality
of broadeast signals, During the year
a2 large number of stations have been
equipped with erystal oscillators for
keeping them steadily on their assigned
frequencey, Chain networks have also
expanded during the year, bringing
metropolitan programs to a greatly ex-
tended audience,

Correspondingly great improventents
have been made in radio reception
upparatus, Radio sets produced ddur-
ing 1929 are more sensitive und more
selective and give a better tone quality
than last year’s sets. The increased
sensitiveness and more selectivity of
thix year's products is due in some
cases to screen-grid tubes in radio-
frequency eircuits designed especially
to take full advantage of their pos-
sibilities, One such advautage is
linear power detection which is par-
tienlarly adapted to taking advantage
of the higher signal modulation of
modern stations. Another improvement
of the current year was automatic
volunie control with visual tuning to
enable the operator to see when he was
accurately tuned to the station desired.
With a receiver so equipped all local
stations and distant stations sound
about alike in volume.

With such improvements as these in
broadeast transmission and reception.
the reason for the 25 to 40 per cent
increase in radio business during 1929
ix readily apparent and on can expect
equal or greater progress in 1930,
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Aircraft Radio

A Description of Both Radio Receiving and Transmitting Apparatus
for the Large Multi-Motored Planes as Well as the Small Planes

WO-WAY communication be-

tween ground and plane is only

necessary when the airline is

charted over water or un-
inhabited country. When this is the
case it is essential that transmitting
equipment be carried on the ship to-
gethier with an operator skilled in its
operation. Undonbtedly legislation
will soon be enacted compelling large
passenger carrying planes to do so.
Freight plunes or small private
pleasure craft need only be equipped
with receiving sets capable of secur-
ing the government radio beacons and
weather reports. It may e said here,
however, that unless the above men-
tioned beacons are adjusted to more
nearly the same frequeney uassignment
instead of being scattered all over
the allotted band, severe confusion
will be experienced by any but skilled
operators of aircraft receivers. It
has been the writer's experience that

Fig. 1. A transmitter with a power
output of two hundred watts.

it is not only possible but highly desir-
able to have beacons, such as those
marking the transcontinental airline,
set on the same frequency.

Receiving and Transmitting

Apparatus

Realizing that the common tendency
is to criticize existing equipment with-
out providing a better substitute, the
author will describe both receiving
and transmitting apparatus for the
large multi-motored planes as well as
the small pleasure ship. This equip-
ment, as will be noticed, gives a maxi-
mum of power with a minimum of
adjustments, attention and weight.

By C. W. Thomas

-

4

Fig. 2. Antenna reel recently used
by the Army Signal Corps.

Experience with existing apparatus
has shown that failure is due to hizh
voltage breakdown, not only in the
windings of the generators, but alxo
in the cables from the machine to the
transmitter, In the apparatus about
to be described this has been overcome
by using an alternating-current gener-
ator of low voltage which feeds a pair
of transformers on the transmitter
thus making the high-voltage leads
only a few inehes long and confining
them to the circuits in which they are
used.

Potentials of 1000 volts as used in
most transmitters are constantly
breaking down insulation and making
the equipment inoperative, while the
author successfully handles 5000 volts
without trouble. This naturally leads

to the use of larger transmitting tubes
and a consequently greater power
output,

Another source of trouble is second-
ary equipment such as relays, circuit
breakers, and (ilament batteries. In
order to keep down weight most
generators of high voltage are de-
signed to give intermittent service.
Thix being the case they are bound to
give trouble when operated by inex-
perienced personnel and under con-
ditions as severe as those met in air-
ceraft operation. These generators are
driven either by self-regulating pro-
pellers, battery-driven motors, or by
being coupled to the plane’s engine
itself. The first has the advanrage of
light weight but if not designed
properly will add enough weight due
to head resistance to offset this good
point, Its disadvantage is that of
being inoperative in the case of a
forced landing when it is most needed.
The second has the advantage of being
available either on the ground or in
the air but places a prohibitive load
on the ship's battery which is usually
taxed to capacity with other loads.
The last is most desirable from a prac-
tical point of view because it may be
so mounted on the engine that it is
enclosed in the cowling and offers no
head resistance. Its disadvantage is
that in case of motor trouble either in

T BT )

Fig. 3. A hori-
zontal doublet
antenna which,
due to the size
of the airplane,
is easlly tuned.
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the air or on the ground it becumes
inoperative, Ilowever this may be
eliminated by designing the generator
to deliver two voltages, one to operite
the radio transmitter and the other to
charge the ship's battery. This latter
winding could then be driven by the
battery as a motor in the case of
troubte, and produce the voltage re-
quired by the radio transmitter.
Machines of this type are being ex-
perimented with by several manufac-
turers, and should be available soon.

Radio Transmitters

Without doubt the greatest source
of trouble with present-day equipment
is not due to inherent faults of appa-
ratus but rather to the bhelief of
airline managers that co-pilots or
mechanics are capable of main-
taining communication with any-
thing as sensitive to care, as a radio
transmitter. Unless the apparatus is
designed to be extremely rugged and

wire, but its advantages more than
oftset those of the latter type.

Use of the longer waves require a
trailing wire with a large amount of
inductance as loading in the output
cireuit. This not only dissipates more
than half the useful energy but also
raises the potential at the fairlead
enough in most cases, to break down
rhe insulation,

Of prime importance is the fact that
the whole transmitting system may be
tuned and inspected while the ship is
in the hangar, and regardless of per-
sonnel this adjustment will be main
tained in flight. With the present
type of equipment adjustments or in-
spection by the government supet-
visor means nothing because of the
fact that these adjustments are only
marked and recorded and not pre-
selected and locked. Then, too, the
antenna has to be reeled in after each
flight and due to the fact that it is
part of a tuned circuit it is seldom

to operate automatically it is impos- indeed that inexperienced personnel
minmi {h Uil i}
Fig. 5. Interior

of the automat-
ic radio trans-
mitter unit. A
ship’'s location,
name and num-
ber can be sent
to its base by
merely pushing

a button.
j '
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sible to get along without an excep- ever get it in resonance with the

tionally capable operator.

Fig. 1 shows a transmitter, designed
by the author, the conservative power
output of which is two hundred watts
and complete including power supply,
and antenna; it weighs but eighty-
four pounds.

To maintain a constant frequency
an oscillator-amplitier arrangement is
used with a high ratio of capacity to
inductance in the tank eircuit. Two
7.5 watt tubes are used as oscillators
in a self-rectified cireuit, the plates
of which are fed from 500-volt taps
on the transformer. The Colpitts
type of circuit was chosen because of
its ready adaptability to interchange-
able inductances. Due to the small
amount of circulating radio-frequency
current they may bhe wound with
small wire, thus reducing the weight.
Three small variable condensers are
shunted across the tank not only to
permit of a remotely controlled warve
change device but also to allow the
transmitter to Dbe tuned and locked
while the plane is on the ground.

The high end of the medium fre-
quency assignment was chosen in
order to permit using a fixed antenna
on the plane. This antenna somewhat
limits the amount of useful radiated
energy as compared with the trailing

amplifier circuit. Not only does this
result in the reduction of power out-
put but, due to the necessity for ad-
justing the driver when a wave
change is made in flight, the gronnd
station is apt to miss a call on ac-
count of the ships being off wave.

It is not an nncommon thing to lose
a trailing wire aerial due to the poor
design of the reels available. The
trouble is nsually found in the locking
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Fig. 4. Panel view of the automatic radio
transmitter.

device which is always of the friction
type. Fig. 2 shows a reel recently
made use of by the Army Signal Corps
which was designed for a receiving
aerial but could be used for transmit-
ting by making the casting of miecarta
instead of aluminum as shown, or by
using one wavelength and cutting the
antenna to the proper length for reso-
nance, In this case the wire may be
let out the full length and by insert-
ing a short piece of rawhide betwecn
it and the reel the latter will not be
energized during transmission. The
reel illustrated is self-locking and
should the pilot have to release the
knob while letting out the aerial the
spring lateh in the handle will engage
with the ratchet and prevent the wire
from running out. The fairlead shown
has a bell fitted to its end into which
the weight is drawn. This prevents
the weight from swinging or twisting
loose from the wire. The weight has
a spring through its center whieh per-
mits it to be drawn np tightly against
the bell and held by the tecth of the
ratchet on the reel.

But to get back to the transmitter,
the oscillator as shown has two in-
ductances, one for tuning in the operat-
ing hand 2750 to 2250 Kilocycles (109
to 133 meters) and the other for the
international distress wave, 500 Kkilo-

cycles (600 neters). The power
amplifier uses two 100-watt tubes,
connected back to back with their

plates fed with a series connection
from the 2500-volt taps on the trans-
former. These tubes are of the
screened plate type and the screen
is fed from the 500-volt tap which
supplies the oscillator plates,
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Flig. 6. Circuit diagram of the automatic transmitter unit shown in Flgs. 4 and 5
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Fig. 7. Only
three wires
are required
to connect the
automatic
unit to the
transmit.
ter, the cir-

cuit of which
is shown here,

A
)
0
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The amplifier plate circuit is un-
tuned iand power is fed to the antenna
through two reactince coils, one in
each plate lead. Being untuned the
reactance coils may be wound with
small wire only large enough to handle
the plate current of the tubes. This
again effects a great saving in weight

and reduces the tuning controls by
rhree.

The antenna, Fig. 3, used by the
author, was a horizontal doublet

which, due to the size of the pline was
easily tuned, with a few turns for
coupling, to one-half the fundamental
of the lowest working frequency, i. e.
2750 kilocycltes (133 meters). In tun-
ing the antenna circuit use is again
made of three small 100 nimf. vari-
able locking condensers which pre-
select the wave by means of a switch
which is common to that used in the
oscillator ecircuit. This then is the
onty variable that need be adjusted in
flight and then only when it is neees-
<ary to change wave. Either of
the first two waves may be selected
from the ecockpit of the plane by
remote control but to use the distress
marine wave the oscillator and ampli-

fier inductances must be ¢hanged. The
transmitter, being adapted to remote
control may be placed in the wing of
the ship, thus making room for an-
other passenger in the cabin.

The power supply for this equipment
is a standard 200-volt, 400-cycle ¥
kw. generator which supplies a plate
and filament transformer mounted on
the back of the transmitter. Use of
the filament transformer takes the
load which is ordinarily placed on the
plane’s Dbattery.

So far in this description all chance
of failure due to the human element
has been removed and now all that
is necessary is to key the set with the
characters of the telegraph code. It
is regrettable but nevertheless true
that in all cases where radio transmis-
sion was attempted in any of the
world’s spectacular airplane flights the
failure to get through was due en-
tirely to faulty operating.

Automatic Transmitters

There is little if any information in
the possession of a pilot, while in
flight, that needs to be transmitted to
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the ground. From the standpoint of
a safery factor the transmitter need
only be operated in the case of a forced
landing and then not until the ship
has landed. Prove this last statement
to yourself by trying to imagine a
pitot with a mierophone held to his
lips calling “mayday” (maider) or try-
ing to send out an intellizent SOS,
wiile looking for a spot on whieh to
=et his ship. It just isn't done. The
only solution to a problem of this
kind, where an operator is not carried
as part of the crew, is an automatic
transmitter. Figs, 4, 5 and 6 show
a machine of this kind for planes fly-
ing over regularty charted uirlines.
Its weight is but seven pounds and by
merely pushing a button any inexpe-
rienced person in the plane is able to
send back not only the ship’s position
but its name or number and the con-
dition of the weather. Another button
informs the ground station when a
forced landing is being made.

The construction of this littie de-
vice is very simple, consisting of a
series of code dises mounted on a
common shaft and driven by a minia-
ture motor which secures its power
from the ship's battery. There are
nine dises used in the instrument
shown but any number may be added
to accommodate any particular run.
In order to simplify its construction
as much as possible many pilots were
consulted as to the information which
they deemed necessary to transmit to
the ground station or dispatcher. In-
stead of a long report of the weather
condition it has been summarized into
three possible conditions, ie. good,
bad, and impossible. If the weather is
oo the plane is able to fly with ease;
if bad some difticulty is encountered :
it impossible the ship is forced down.

Approximately tifty miles apart are
located emergency landing ftields and
there are code dises for reporting the
passing of these ficlds. Before a ship
leaves on a run the pilot knows what
the general weather conditions are
over the run due to the facilities pro-
vided by the vast network of landlines
constantly sending this information
into the dispatcher’s oflice. After he
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Fig. 8. Circuit of typical aircraft radio receiver, using a-c. tubes with filaments in serles-parallel.
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leaves he is only interested in any
change which may occur enroute, to
endanger his landing at the destina-
tion. This information is sent to him
on regular fifteen minute schedules
by the ground radiophone station and
is acknowledged by him by pushing a
button which sends back the informa-
tion. “Plane No. 8 messuge received
OK.” This method not only relieves
the pilot of the necessity of calling
the ground station but assures the
ground station operator of receiving
an intelligible code signal. The ground
station repeats the messiage, of course.
until an acknowledgment is received.
When the ship passcs over the first
emergency field he pushes the button
corresponding to this passing point
and the number of the ship and the
name of the field is sent to the dis-
patcher; if no other signal is received
it is understood that the weather at
this point is good, but if the weather
is bad the pilot pushes another button
which sends back this information.
Naturally the time the ship passed
this point is thc time the signal is
received and by keeping a “plane
sheet” somewhat as a railroad dis-
patcher keeps a “train sheet,” nhot
only the position but the approximate
speed of the ship may be seen at a
glance. 1f at the next field the report
is again bad and this report is soon
followed by the signal *“forced down”
it is natural to assume that the
weather was impossible at this point.
By consulting his sheet the dispatcher
is able to tell within a mile just where
the ship went down if it happened
to be between landing fields. The
“forced down” disc then does double
duty, reporting impossible weather,
and a forced landing due to other
causes. These other causes are trans-
mitted to the dispatcher by telephone
by the pilot after landing.

If the ship is flying over water or
uninhabited territory it has no busi-
ness doing so without a skilled tele-
graph operator aboard. The important
thing about the *“forced landing” disc
is that when once depressed the but-
ton locks into position and keeps re-
peating the message until released
while the others make one revolution
and stop automatically. This relieves
the pilot of any further responsibility
and he may spend all his time in land-
ing the ship properly.

Three small wires as shown in the
transmitter diagram, Fig. 7, is all
that is required to connect the auto-
matic device to the equipment.

Receiving Equipment

The question of receiving equipment
has been worked out rather success-
fully and that shown in Fig. 8 makes
use of threc '24 type tubes as radio-
frequency amplifiers, a ’'27 type de-
tector, a '12A for audio amplification
and a 199 type for automatic volume
control. The indirect heater type
tubes were chosen not only due to
their more rugged filament construc-
tion but also for their ability to filter

Fig. 9. The

extrancous nhoises which get
the set from the ship's
A fixed resistor in the
filament line reduces the ship's 12
volts to 5 volts; this is fed to the
first two tubes in a series conncction
as are the next two and the last tube
is placed across the line.

Experience has proven the need for
an automatic vohume control.  When
flying a beacon course the signal keeps
getting louder as the plane approaches
the transmitter., and this makes it
necessary for the pilot to keep reach-
ing for the volume contrel in order
to reduce the siznal strength. If the
weather is very bad there are so many
other things to occupy his attention
that he forgets the radio signal until
it near deafens him. To overcome this
difliculty use is made of a 199 type
tube as is shown in Fig. 8. The cnr-
rent drain on the *1I3” Dbattery is so
low that use is made of the special
aireraft battery designed and sold by
the French Battery Company as their
number 5963. This small block weighs
but eight pounds and delivers a total
of 133 volts being tapped at 45 and
has an extra 9 volts tapped at 1% and
8 for grid bias. Nine volts are ap-
plied to the grid of the '12A tube and
the battery and receiver is built into
one complete unit.

Due to the crowded condition of most
cockpits it is essential that the re-
ceiver be designed for remote control.
This is not only essential but desirable
from a standpoint of efficiency. In
using a vertical pole antenna as used
by the T.A.T., it may be placed well
back on the fuselage of the ship and
the receiver mounted directly beneath.
This places the whole unit near the
outer edge of the interfering electrical
fleld produced by the spark plugs and
engine generator. The reduction in
noise level is so pronounced that this
equipment may be operated with in-
complete high-tension shielding, that
is, open spark plugs and connecting
wires, provided the wires are beneath
a good motor cowl. This placing of

out
through to
power =upply,
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world’s first flying lagoratory operated by the U. S. Signal
orps.

the apparatus is not new hy any means
but the remote control devices used
on the receivers that have come to the
writer's  attention have not only
weighed as much as the receiver but
have had a decided spring and back-
lash to them.

Thix necessitated the design of some-
thing not only hetter but much lighter.
The method used by the auther is not
only cheaper but it has the advantage
of ease of control and definite adjust-
ment indication. A small motor is
used to drive the condensers in either
direction and the reduction gears pro-
duce enough friction to cause the rota-
tion to ceuase as soon as the current
ix off, This means then that all the
pilot has to do is to operate a small
reversing switch in the cockpit and
watch the indicator which may be
placed on the instrument panel. The
indicator is attaclhied to a double act-
ing piston which slides up and down
a cyelinder connected in series with a
hydraulic circuit which is operated by
another set of miniature pistons con-
nected to the condenscer shaft by a
rack and pinion. The receiver is then
connected to ‘the indicator by two
small copper tubes containing a mix-
ture of castor oil and alcohol. Three
«mall wires constitute the control for
the driving motor, the volume, and the
filaments. Expansion and contraction
of the finid is taken care of by a zero
adjustment on the indicator. Its ap-
pearance on the panel somewhat re-
sembles the red indicating device of a
modern motor-car gasoline gange.

Fig. 9 shows the world’s first flying
luboratory operated by the U. S. Signal
Corps at Dayton, Ohio.

Most of the informtion on preseut-
day aerial communication had its birth
in this well-equipped plane. Due to
military secrecy this fact is not gen-
erally known, but commercial aircraft
communication with slight modifica-
tion, is merely following the trafl
blazed by these well-informed pioneers
in this work.
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LEADER

IN REPRODUCTION

Amplifiers by an acknowledged leader in the
audio field are indispensable where better qual-
ity, greater power output, or both, are required.
Thordarson power amplifiers meet these require-
ments, combining all the features of design
gathered by years of research and experience
in Thordarson laboratories.

Special Features:

1. Fidelity—These amplifiers incorporate the best of Thor-
darson audio transformers, properly designed to give uni-
form amplification over the useful audio range.

2. Output—Maximum undistorted output 4650 milliwatts.
3. Amplification—Voltage amplification of 275.

DISTRIBUTORS

Boston, Ma: (Ieu.-lnnd ()hln
Woodrow I(ndln Co. A Co
166 Prospect Street
(.uml;rld‘.e Mass, e Ty
Chicago. ayton, 0 .
Burns Radie Co
?z";-,‘"\‘{k 1{1':33.'5. (5 12-20 Jeflerson st

Chlcnno New York City, N. Y.
hlenao lmdlo Ap- Graymore adio

g Corporation
415 8. l)curborn 8t. 142 Liberty St.

A
S00 l rnmpect Avenue

4. No Hum—Hum has been reduced to absolute minimum.

5, Design—The work of many months by Thordarson en-
gineers backed by years of experience.

6. Adaptability—Ingenious means for applying this am-
plifier to any problem in sound reproduction.

7. Simplicity — Self-contained, no outside terminals.

8. Safety— Completely fused and equippec with auto-
matic safety switch.

9. Workmanship—In keeping with Thordarson products.
10. Attractive Appearance—rFinished in gold lacquer.
11. Guarantee—Liberal 9o-day guarantee.

12. License—Licensed by Radio Corporation, Bell Tele-
phone, General Electric, Wzstinghouse and Thordarson.

13. Price — $89.50.

DISTRIBUTORS

Philadelphia, Pa. “lnncnvolrls ‘\llnn

210 N. 10th (
Minneapolis. Minn. St. Paul,

Findley Eleetrie Co.
111 8. 6th St

M A H s in, lﬂ M
|u>rt ol . I'JII Henm pln Ave.
: \ eattle, W
A “”‘" “ Wedel Co.
I’Inuhurllh 520 ¢nd Avenue
Cameridl St. Louis. Mo
430 W uod Street Van Ashe l{ndlu Co.

POWER AMPLIFIERS

Min
I'Inne(r FI‘ rtrlc Co.
137 E. Fifth st

THORDARSON ELECTRIC MFG. CO., Huron, Kingsbury and Larrabee Sts., Chicago, lll.
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RADIO LOGGING AND
ING DEVICE

Daniel Schwartz, of Chicago, Illinois. U. S. Patent
No. 1.734,694. (Issued November 5, 1929.)

THE main objects of this invention are to pro-

INDICAT-

vide an Improved logging and indieating device
for radio recelving sets, to provide tmproved
markers in a device of this kind for appropri-
ately indicating settings for receivlng from various
broadcasting stations respectively, to provide an im-
proved front cover for a logging device to pro-
vide means on such cover for projecting indirect light
upon the indicia of the device, to provide an fnstru-
ment of this kind which may be conveniently installed

/ - % k
—j -/ f Ith
- e 7o

in a radio cahinet of stundard construction and
which s accessible from the exterior of the cabinet
for permitting adjustment of the markers, and to
provide improved actuation mechanism for mosing an
indicator and lamp in correspondence with the move-
ments of the tuning apparatus of a radio.

APPARATUS FOR AMPLIFYING
LOW - FREQUENCY SPEECH
CURRENTS OF RADIO
RECEIVERS

Gustav  Eichhorn, of Zurich, Switzerland. U. S,
Patent No. 1,735,267. (lssued November 12, 1929.)

This invention relates to wireless telephony em-
ploying valve-recelvers and in particular to a receiving
device which has the distinguishing feature that a
portion of the phone-circnit is adapted to be ap-
plied to the ear of the user. or to a part of the
head near the ear and another portion is to be
lhirought into contact with some other part, say the
hand of the user, so that the body of the user is
included 1In the anode circuit with one pole of a
tube- or valve-radio-receiver connected by a connect-

ing lead to the hmnan Lody. and the other pole con-
nected by a connecting lead to an eaciting element
which is held against the head or near the ear,
s0 that a polarity is prevented and (he skin or
supple part of the face in the immediate neighhor-
hood of the ear are forced by an electrostatic effect
to set up oscillations which are not transferred to
the ear-drumi b direct to the inmer organs of
hearing,

e [rend

PATENT AND TRADE MARK ATTORNEYS

Radio Engineering, January, 1930

of I

By RICHARDS ® GEIER,

Free books on patent and trade-mark law
can be obtained by our readers upon request
to Itadio Engineering or direct to Richards
& Geier. Copies og the patents described on
this page wmay be obtained through the
above-mentioned firm of patent attorneys.

FREQUENCY CONTROL FOR RADIO
DISTRIBUTING SYSTEMS

Edward E. Clement, of Washington, District of
Columbia, Assignor to Edward F. Colladay, of Wash-
ington, District of Columbia. U. S Patent No.
1, 730,407.  (Issued October 8, 1929.)

This Invention relates to radio broadeasting sys-
tems, and especially to those designed for regional
distribution,

In 2 radlo telephone system of broadcast distribu-
tion, a central station and a plurallty of sub-
scribers’ stations interconnected by Individual line
wlreg, a source of modulated high-frequency radio
waves at the central statfon, an oscillator also at the
central station tuned with relation to said high-
frequency modulated waves so as to produce a relatively
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low-{teguency beat wave, above the limit of audition,
meuans to transmit said beat waves carrying the
original modulatlons. over individual line wires to
the subseribers® statlons, and means at each sub-
serihers’ station controlled entirely by the sub-
seriber for detecting said waves and renderlng the
modulations thereon audible to the subscriber.

ELECTRICAL CONDENSER

John M. Mifier, of Washington. District of Colum-
bia, U. S. Patent No. 1,724,499. (Issued August
13. 1929

An objeet of this invention 18 to provide a mov-
able plate for an electrical condenser laving an

are which subtends an angle of more than 180 de-
grees at the center of retation,

HIGHFREQUENCY BROADCASTING
OVER POWER LINES

Rohert D. Duncan, Jr., of East Orange. New Jersey,
Assignor to Wired Radio, lInc., of New York, N. Y.,
a_Corporation of Delaware. U. S. Patent No. 1,730,-
412, (Issued Oct. B, 1929.)

A high-frequency broadeasting systein comprising
an electric power distribution network including a
central power generating station. a plurality of sub-
statlons connected to said central station, and hranch
distribution cireuits extending from said substa-
tions 1o power consumers’ instaiiations, a high-

www americanradiohistorv com
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frequency broadeasting central station, a plurallty of
high-frequency carrier current transmission itnes ex-
tending from sald broadeasting station to different
substations, sald transmlssion lines being connected

at said substations to sald branch distribution clr-
cuits for impressing modulated high-frequency cur-
rent upon sald branch distribution clrenits, means
for preventing undesired oscillations between sald cen-
tral station and sald substations and high-frequency
signal recelving devices at a plurality of sald con-
sumers’ installations.

SOUND SYSTEM

Harry Harold Thompson, of Kansas City, Missouri,
Assignor to Radio Corporation of America, of New

York, N. Y., a Corporation of Delaware. U. S.
Patent No. 1,735,095. (Issued Novemher 12, 1929.)
This invention relates to a new and usefnl

combination of coacting elements for transmitting,
receiving and translating radio waves, and the in-
vention consists generally of a phenograph, or a
uhonograph eabinet, a radio apparatus asseciated with

sald phonograph, or cabinet, and a device in ecircult
with said radio apparatus and which may be applied
to a telephone or a phonograph to transmit or recelve
and amplify the vibratlons of the radio apparatus or
the vibrations produced by a record piaced in opera-
tive relation to the needle of the phonograph,

RADIORECEIVER
William H. T. Holden. of Brookiyn, New York.
Assignor to American Telephone and Telegraph Com-
pany, a Corporation af New York, U, S. Patent No.
1,726,622, (lssued September 3, 1929.)
This invention relates to radio recelvers, and con-

sists In certaln improvements applicable to the radio
receiving apparatus now in general use.
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Here's your golden opportu-

nity to make real money with

—i
—_— ELECTRO[Y’IC the Mershon Line. The first

time a distributing proposition

has ever been available. Wire
' ON D EN SE us for full details at once.

NGINEERED into your circuit or built into your set - the
MERSHON Electrolytic Condenser modernizes its construc-

tion and insures its efficiency. o E
5 K

It saves weight, space, cost, trouble and replacements! It R i)

gives you capacity far beyond your fondest dreams! t,-,’z it :

For instance, 72 micro-

farads in 32 cubicinches.

It gives you a new low hum-level; and a new high
standard of tone quality!
And because it's self-healing, it gives life-time, wear
proof, trouble-free service that makes its low first-
cost its last cost as well.
Not an experiment - but the perfected product
of years of scientific research, manufactured
by one of the pioneer companies of the in-
dustry - and used as standard equipment by

29 leading manufacturers of radio sets.
Our Engineering Department will be glad to give you full de-
tails of the proper MERSHON installation for your new

circuit or set. Just address — Mershon Divisian
THE AMRAD CORPORATION
Medford Hillside, Mass.
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RMA TRADE SHOW

TOTAL of 85,000 square feet of space will he

avallable to exhibitors in the 1930 RMA

Trade Show for display and demonstratlon

purposes, it was diselosed by J. B. llawley,
Chairman of the Show Committee. in a report to the
Board of Directors of the Radiv Manufacturers Assoel-
atlon at Briarclif, New York, December 7th.

The 1930 Trade Show Is scheduled tn be held the
week of June 2nd in the large, new municipal audl-
torium at Atlantic City, New Jersey.

Of the 85,000 square feet available for the show,
there are 43,000 square feet (exchisive of aisles)
available for display booths. 40.000 square feet are
available on the same floor for demonstration booths
which will be made as nearly sound-proof as possible,
There s room for 200 demonstration booths of 200
square feet eacl.

This is the first time at cither thc Trade Show or
the RMA public shows In New York and Chicago,
that it has becn possible to arrange for demonstration
rooms on the same floor and immediately adjacent to
the display booths, and it {3 expected that a muen
more satisfactory show from every standpoint will

result.

The 45,000 square feet availuble for display pur-
poses is 50 per cent larger than the actual foor
space avallahle at the three hotels which housed the
1929 show where only 30,000 square feet of space
was available at the Stevens, Blackstone and Congress
Hotels put together.

The new and enlarged faciditles avallahle at the
Atlantic City auditorium will make it possible for
manufacturers to present their produets to the trade
more adequately and more advantageously than has
been possible in the three prevlous shows.

halrman Hawley reported to the Board that it was
the opinion of the Show Committee that not only
would the 1930 show surpass previous trade shows in
attendance and results achieved, but that visitors and
_exhlbllors alikck will find the 1930 show a vast

in and general satis-

faction.
‘“The Show Committee felt,” lhe stated, “that all
important jobbers and dealers who constitute the
fndustry’s najor buying power would attend the show
no matter where held and that the east coast loea-
tion would draw a large number of the smaller eastern
dealers who have never gone to Chicago."
Applications for show space will be issued January
Ist and the lists will close February 15th. so that
RMA members who desire to exhibit must have their
applications in before the middle of January.

i

It was also annoumeed that the hotels in Atlantic
City have agreed to establish the same rates for rooms
as prevailed in the same weck of June. 1928, so that
trade show visitors will be sufeguarded against any
tlse in the 1ates of hotel accommodations during the
show. The hotels have also 2greed to permit no one
but RMA members to seeure demonstration space in
any of the hotels, thus insuring again that the Trade
Show will be of the fullest benefit to RMA members
exclusively.

RADIO OWNERS AND SALES RECORDS TO BE
TAKEN

In addition to a census of radio recelving set
owners in the United States, the 1930 federal census
will incluile 1he first complete government record ever
made of radio sales. according to a statement by the
Radio Manufacturers Association.

The radlo census of 1930 is heing made at the
direct request of the Itadio Manufacturers Association,
first, to sccure data on the market for radle products,
second, to ascertain accurately the radio audience and
for radio advertising data, and third, to secure more
accurate flgures on the 1929 sales of radio products.

The question, **1lave you a radio set in your home?”
will be asked in the government census of ail heads
of familles. This will give data on radlo population
with accurate detail by states and counties, as well as
nationally. 1t will be of assistance to tie Federal
Radio Commlssion, to Droadeasting interests, and also
to rudio advertisers, giving the coverage of broad-
casters.

The conperation of radio owners in making the
government  census  complete {s  being  urged. The
Infurmation cannot e made the subject of either
congressional or state taxation.  This assurance las
come from the Department of Commerce and Census
Bureau officinls.  The possibility of taxation of radio
receiving set owners has hlocked previous attempts to
take an owners c-nsus. The census law has a specifie
provision that tie data and information secured in
1930 cannot be used for taxation purposes. Efforts
in Congress in the past to have a radio owners census
taken and ulso through the 1'ost Office Department
have been oppored lecause of the possihility of taxa-
tion of receiving set owners, which is opposed hy
radio industry interests.

The radio owners census also will give the manu-
facturers reliable data regarding potentlal markets in
various states and communities. 1t will show the dis-
tricts where radio is not extensively nsed as yet.

Last August when the federal authorities began work

Dr. Lee DeForest (right) and Louis Gerard Pacent, pioneers in the radlo
fietd, who were nominated recently as President of the Institute of Radio
Engineers and the Radio Club of America, respectively, are seen discussing

a new development
Mr.

in super short-wave
Pacent have been friends for 23 years.

receivers. Dr. DeForest and
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on plans for the 1930 census, the question of having
the government take 8 radio owner census was broached
o Secretary Lamont of the Department of Commerce
by Bond Geddes, Executive Vice-Iresident of the Radio
Manufacturers Association. The movement was sup-
ported and asslsted by broadcasting interests and also
by officials of the Department of Commerce, including
Mr. T. Marshall Jones, Chief of the Bureau of Elee-
trical Equlpment. Recently the negotiations for the
radio census were conclude in Washington with Census
RBureau ofticials by Mr. William Alley, Merchandising
Manager for the Radio Manufacturers Associatlon, and
Mr. Frank D, Scott, 1ts Washington legislative counsel.

In addition to the radio owners census, the Radio
Manufacturers Association also arranged for 8 census
to he taken of radio sales in 1929. This will be
divided to show the value of receiving sets sold In
1929 and also other radio produets, including tubes,
loudspeakers, ete. This data will be secured from
radio dealers. In the past only a limited number
of dealers have rcported to the Department of Com-
merce, and the new census is the first ever taken
by the Census Bureau regarding radio sales.

In the census of “receiving set owners no attempt
will be wnade to ascertain tha type or variety of the
radio sets owned. as hetween battery or tube sets,
or the degree of obsoleseence, but the census is
expected to he of great value both to broadeasting
and manufacturing interests as a means of determin-
ng the radio listening population, as well as radio
markets.

RMA ATTEMPTS TO0 RELIEVE CREDIT
RESTRICTION

Efforts are being made by the Radio Manufacturers
Assoelation, through the Industrial conferences initi-
ated in Washington by President Hoover and other-
wise. to prevent undue restrictlon of credits for
radlo and other time paper. Large flnance com-
panies and other financial Interests handling radio
and other time paper are reported to have re-
stricted discounts recently, placing an additional
Imirclen on the sales of radio and other products sold
on time payments.

Following appeals to RMA officials from radio joh-
bers and dealers, steps were taken, in connection
with the Hoover Industrial conferences, to bring the
credit situation before the industrial leaders. Initial
results were secured through Jullus Barnes, Chair-
man of the United States Chamher of Commerce.
Just before the recent industrial conference of this
organization In Washington Chairman Barnes was
sent the following telegram by President H. B. Rich-
mond of the Radio Manufacturers Associatlon!

“‘Situation regarding credit restriction on install-
ment purchases affects radio and many Industries.
While <ome economists feel that present sitnation
has been eaused through over-production becanse
of excess unpaid-for merchandise in hands of eon-
sumer and this condition possible through liberal
extension of installment credit, we feel that sud-
den curtailment of such credit now being made
hy ecommercial credit organizations would be severe
blow. Undue credit restrletion for installment
merchandise purchases will also increase unemploy-
ment heeause of curtailing purchases. We suggest
that your conference Thursday give serious con-
sideration to plans preventing abrupt curtailment
of installment credit and believe subject requires
actlon by your conference and other official au-
thorities.”

At the Washington conference Chairman Barnes
responded hy calling the attention of the large gath-
ering of industrial leaders to this ecredit situation
and the problem was referred te one of the working
commitiees appointed by the conference to develop
remedial action in the future. The Radio Manufac-
turers Association was represented at the conference
by its Washington legislative counsei, Mr. Frank D.
Slmnli\"mm appointment of I'resident Richmund of
the RMA.

DE FOREST EXECUTIVE OFFICES MOVE TO
PASSAIC

According to the announcement of James W. Gar-
side, President, the executive offices of the DeForest
Radio Company have been moved from the Jersey City
plant to the main plant at Passaic. N, J. Inasmuch
as the hulk of TNeForest Audions are now produced
at the Passaie plant. it was decided some time ago
to concentrate the main stock and shipping facilities
at that point, followed by 1he executive offices sco as
to provide closer conperation and supervision. New
and larger qnarters than those outgrown In the Jersey
City plant have now’ been provided for the executive
offices at Passaic.
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TRIAD PRODUCTION SHOWS INCREASE

Productlon 1s on the Increase in the new plant of
the Triad Manufacturing Company, makers of Triad
tubes, at Pawtucket, R. I., according to George Coby,
nresident of the company in a recent interslew.
More than 600 employees are now on the payroll of
the company bending every effort to supply the demand
for Triad  tubes from 1ts jobbers and dealers
throughout the eountry.

Increased floor space and mechanlcal facilitles have
been added in order to take care of orders which
havo been accumulating at the IPawtucket plant.
irade reactions from the New York, Chicago, Boston,
Philadclphia and other radio shows throughout the
Eoumry proved highly encouraging, according to Mr.
oby,

CECO RESEARCH DIVISION

Ernest Kauer. president of CeCo Manufacturing
Co., Providence, R. 1., has announced that work is
starting immediately on the new research equipment
installation which will take up an entire floor of the
new four-story building immediately adjacent to the
nammoth tube-production plant.  An expenditute of
$300,000 is scheduled.

“'We are going a step beyond any research hitherto
followed by any radio enterprise which strictly limits
its production activities to tube- ure,””  Mr.

expanding business in “Caltung’ fllament, molybdenum
and their other special wire products for the radio
tubc and Incandescent lamp Industries.

These increased faeilities include additional equip-
ment for thelr modern molybdenum refining and wire
drawing departments, cathode assembly department and
departments for the manufacture of hooks, welds, cut
wires and other radio tube parts.

Most of the departments in the new bullding are
now under production and the Callite Products Co.
expect. with these new facilities, they will have plant
capacity 1o meet the demands of their customers for
the present.

METRIC MEASURES BEFORE CONGRESS

Deelaring that adoption of the metrie weights and
measures by the United States will be urged energeti-
cally during the new session of Congress, llon. Fred
A. Britten of Tlinois has Introduced metric legls-
latlon in the Ilouse of Representatives,

Alternatlve resolutions have heen presented by the
metri¢c chambion. One resolution provides for a
survey and report Dy the United States Secretary of
Commerce on world standardization, with a view to
general use of metric weights and measures by this
country.  The other resolution calls for adoption of
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on file with the Civil Service Commission at
Washington, D. C., not later than January 29,

The examinations are to fill vacancles tn the Air-
ways Division of the Lighthouse Service, Department
of Commerce, and in positions requiring similar
qualifications.

The entrance salaries range from $2,000 to $2,500
A year for senlor radio electrician, $1.800 to $2.100
a year for radio electrician, and $1,620 to $1,920
a year for junior radio operator (airways). I1ligher-
salarled positions are filled through promotion.

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

Full information may be obtained from the United
States Civil Senice Commisston at Washington, D,
C., or from the Secretaty of the United States Civil
Service Roatd of Examiners at the post office or
customhouse in any city. b

“TEN YEARS YOQUNG"

Mr. Joseph L. Ray. I'resident of the Radio-Victor
Corporatlon, has contributed a Foreward to the inter-
esting Dbooklet entitled “Ten Years Young,” just
published by the Radie Distributing Corporation, New
Jersey Distributors of RCA produets, in commemora-
tion of their tenth anniversary.

lighlights In the history of the radio industry

Kauer sald. “We not only intend to develop new
tube capabilities; we also will apply them.

“Until now, be research has been satisfied to
find new possibilities in tubes and then stop short,
leaving their application in circuits to receiving-set
engineers.  This hus eaused a division of energy in
reaching a result,

“In our new research department. which will be
completed bLefore next Spring, we will not only con-
duct research for the Improvement of tubes, but will
also work out efficient circuits for their use.”

Anticipating the question, Mr. Kauer stated that
CeCo had no intention of going into the set
manufacturing  business,

“We simply want to aid in the most efticient use of
radio tubes. There is too much lost motion, lost
time, now spent between the newest tube develop-
ment and its adaptation in radio sets. ‘We want to
help overcome this, By developing circuits which will
immediately use the product of our research depart-
ment, radio progress will be aided greatly. Sueh
plans will be turned over to the set munufacturers
for the best use they can make of them.”

ESCO INCREASES PLANT SPACE

The Electric Specialty Company of Stamford,
Connecticut, is increasing its manufacturing capacity
approximately 409% by the erection of a two-story
steel and brick addition to its plant in Stamford.

Thelr business has been a substantial and con-
servative growth every year since the organization
of the company in 1913. Sales for 1929 will
exceed (hose of their best year, 1928. by about 409%.

ESCO products are used extensively the world over;
particulariy has their name lecome famous as manu-
facturers of motor generators, dynamotors, converters,
and aeroplane generators for radio transmission and
reception, and as manufacturers of small synchronous
motors. Thelr work is confined largely to the develop-
ment of special applications, and ESCO {s always
glad to render such engincering serviee and advice as
may be possible with their engineering staly. The
officers of the Company are: J. M. Wright, President;
M. L. Bickart, Treasurer; I). G. Shepherd, General
Manager,

NEW CALLITE PLANT
The Callite Products Company recently started pro-
duction in their new plant at 540 - 39th Street,
Union City, N. J. This new plant 15 an expansion
of their present plant at 547 - 39th Street, Unlon
City and was purehased by the Callite Products Co.
several months ago to take care of their rapidly

New plant of the Callite Products
Co., at Union City, N, J

NFRA CONVENTION

IIE  d4th Annual Convention of the
ational Federation of Itadio Associa-
tions will be held at the Statler llotel,
Cleveland. Ohio, February 10 and 11
1930. At this time radio distributors and
retallers and all of those engaged in the
radio industry will be ‘welcomed for a joint
discussion of their mutual problems. The
Board of Directors and ofticers of the Asso-
ciation wish to estend a cordial invitation
to every one to he present at this meeting.
The Corwvention will bhe of particular in-
terest to the radio retailers in that many of
the retailers most vital problems will be
discussed by authorities on the subject. That
this Convention will bhe a “down to facts”
meeting is a foregone conelusion. Radio
wholesaiers of national prominence as well
as radio retailers of similar prominence will
e in attendance at this meeting. I'olicics
will be outlined for the operation of retailers
and  wholesalers organizations for the com-
Ing year. It behooves every wide-awake radio
tradesman to be present at this ineeting
and secure all of the facts and Information
possihle in order to help him couduct his
business In a more successful manner during
the coming year.

during the past decade are recorded in this attrac-
tively illustrated brochure, which was prepared by
Miss Ruth E. Meyer of the Goldsmith Company,
Newark, N. J. 1t also includes a valuable chronology
of important milestones in radlo progress, beginning
with Marconi’s discovery and patent in 1898 and
mentioning major events in the radio industry up te
the present time. This Is the first chronology of
its kind.

The Radio Distributlng Corporatfon was a pioneet
in radio merchandising in New Jersev, and the first
to distribute RCA products exelusively. The organ-
ization has enjoyed extraordinary growth during its
ten years of existence, and today its distributlon
service covers the state through the co-ordinated
facilities of three branches. located at Newark, Ashury
Park and Trenton. The offieials of Radiseo, as the
firm is known to the trade. are Max M. Krich,
President. P'aul R. Krich, Vice-President. and Harry
Krich, Treasurer,

Copies of the bhooklet may be ohtained upon
request from the Radio Distributing Corporation, 558
Broad St., Newark.

FIVE-DAY WEEK ADOPTED BY WARD LEONARD

Belleving that the fundamental stability and
expansion of business are unaffected by the recent
stock market drop, Ward Leonard Electric Co.. Mount
Vernon, N. Y. one of the oldest electrieal mann-
facturers in the East, announced through its Presl-
dent, Leonard Kcbler, that effectlve immnediately the

the metrlc unlts In merchandising throughout the
United States after a transition period of five years.

A nationwide campaign for metric legislation has
been launched.  The Metric Association held its
annual convention in Des Molnes, Iowa, on December
30th.  Merchants, manufacturers, agriculturists, edu-
cators, engineers and scientists gathercd to perfect
plans to bring the United States onto the metric
basis in 0.

Metric advocates throughout the United States are
petitioning the Secretary of Commeree, urging that
he aceord favorable consideratlon to the world metric
standards. More than 300 chambers of commerce afe
endorsing the advance, besides scores of Influential
national organlzations, including the National Whole-
sale Grocers  Association, All-America Standards
Council, American Chemical Society, Natlonal Whole-
sale Drugglsts Assoclation. Nationai Canners Associa-
tion, American Institute of Architects, National
Congress of Mothers and Parent-Teacher Assoclations,
National Federation of Women’s Clubs, Institute of
Radlo Engineers and the National Itesearch Council.

The States of Illinofs, California, Tennessee, North
Dakota and Utah are among tiose which through
their ieglslatures have petitioned Congress to adopt
the metrie standards for general use In the United
States.

MONOWATT ELECTRIC CORP.

The Monowatt Electric Corporation now includes the
plants and business of the former Conneeticut Molded
Products Corparation and the New England Metal
Products Company, both of Meriden. Conn., in addi-
tion to its factory at Bridgeport. This means awner-
ship, operation and control of a metal stampling
plant and a plant which specializes in the manufacture
of molded Insulation parts. This consolidation cuts
ovethead and inereases prodnction efficlency.  The
Monowatt Electrie Corporation is prepared to cooper-
ate with manufacturers who require metal stampings
molded insulation produets or an assembly of the
fwo. The company maintains offices in New York
and Chicago.

UNITED STATES CIVIL SERVICE EXAMINATIONS

The United States Civil Service Commission
announces the following open competitive examina-

tlons:
SENIOR RADIO ELECTRICIAN, $2,000 TO $2,500
A YEAR

RANIO ELECTRICIAN. $1,800 TO $2.100 A YEAR
JUNIOR RADIO OPERATOR (AIRWAYS), $1,620 TO
$1,920 A YEAR
Applications for senior radle electrician, radie elec-
trician, and junior radio operator (airways) must be

www americanradiohistorv. com

pany will operate on a five-day week. The 800
empioyees of the concern are to recelve the same
wages formerly paid for the forty-elght hour, slx-day
working week. ‘The adoption of the five-day weck has
been under consideration for three months, Mr. Kebler
said, and so firmly convinced are executives of the
company of gencratly satisfactory business during the
coming year. that it was decided tv make the shorter
week effective at once.

RCA-VICTOR APPOINTMENTS

Mr. E. E. Shumaker, president of the RCA-Victor
Company. Ine, which began operations .lanuary 1,
1930, has announced the appointment of Major I. E.
Lambert as vice-presiient and general counsel, and
of Mr. E. C. Grimley as treasurer and comptrolier
of the new company. ]

Major Lambert at present heads the legal depart-
ment of the Radio-Vietor Corporation of America
which will be absorbel by the new and larger com-
pany, and was previously assistant general attorney
of the Radlo Corporation of America for over flve
years.

G. J. HALLAN JOINS DE FOREST

G. J. Hallan has been appointed General Sales
Manager of the DeForest Radio Company of Jersey
City. N X Mr. Hallan has resigned as Radio
Merchandise Manager of the Associated Merchandis-
ing Corporation of New York City. Prior to that
connection. he was Field Sales Manager of C. D.
Black & Company of New York City. and General
Sales Manager of the Merchandise Division of Sperry
& Hutehinson Company of New York.

CECO PROMOTES N. 0. WILLIAMS
N. 0. Williams, Chief Engineer of the CeCo Manu-

facturing  Company, of Providence, has been made
Works Manager, according to an announcement by
Ermest Kauer, president of the company. Mr.

Williams is also a vice-president of Ceco.

CLORE JOINS U. S. ELECTRICAL TOOL

Announcement is now being made by The United
States Electrical Tool Company, Cincinnatl, of the
appointment of Ralph II. Clore as new general sales
manager, He succeeds George M. Lawrence who,
after a number of years as branch manager and gen-
eral sales manager resigned to become vice-president
of the General Radial Drill Company, also of
Cincinnati.

Mr. Clove is well qualifled for this new position,
having had actnal production experience. and having
served as branch sales manager for this ecompany for
the past several years. Te Is thoroughly acquainted
with the portable electrlc tool and machine felds.
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In the Swiss Alps—Above the Clouds—

The Voice of PAM

brings the news of the far-away world to
chalet hotels. PAM brings music that
echoes and re-echoes across deep chasms
and moon-tipped glaciers . . PAM trans-
fers the sophisticated entertainment of
the world’s capitals to mountain
solitudes . . .

For all winter sports . . . skating to music
on moon-lit lakes . . . skiing . . . toboggan-
ing . . . PAM is used for announcing
events as well as amplifying music from
radio or phonograph.

PAMs faithfully amplify any sound from
a microphone, phonograph, or radio set,
to a volume which can be regulated for
the largest or the smallest indoor or out-
door audience.

>

/"/
PAM 16, Price $125.00

And PAMs are the heart of an installation
comprising radio set, phonograph pick-up,
wiring for each room, and loud speakers
that should be in every hotel, school,
church, auditorium, arena, skating rink,
theatre and dance hall.

Are you making handsome profits from
such installations right now?

A new 16-page bulletin giving mechanical
and electrical characteristics, representative
installations, and many new PAM Ampli-
fiers, will be sent upon rececipt of 10 cents

in stamps to cover postage. When writing
ask for Bulletin No. RE 8.

dm‘i/écﬁfﬁ @

Main Office:
Canton, Mass.

MANUFACTURERS SINCE 1882

------

Factories: Canton and
Watertown, Mass.
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THE KRASBERG ‘‘ MUSICPHONE *'

The “Musicphone™’ is a unique. automatic machine
or playing and changing talking-machine records. It
s made by the Krasberg Tool & Mfg. Co., of Chicago,
s designers,

While primarily desl, for those urers
making special antomatic console machines, it has
found popularity in other fields. One of these is in
musle stores where an automatic machine has long
been needed for changing and repeating demonstratlon
records all day long.

The ‘“Musicphone,’” shown In the
record changing and playing
position.

Essentially, the Musicphone consists of & turntable
and electromagnetic pickup for playing standard 10-in.
discs. At its completion, a record is picked np and
gently clamped into a speclal ring holder. Another
record is dropped onto the turntable, the machine
again started and the pickup unit returned to playing
positlon and lowered onto the record. The complete
change requires but 15 seconds.

Sturdily built, the mechanism is driven by oversize
motors.  Each, the turntable and record changing
mechanism, is geared to a 1/50th horsepower motor.
The turnatable speed is continuously adjustable by a
governor, running between 78 and 80 r.p.m.

When the last record of a lot has been played the
entire group will be repeated if the machine is left
going.

GRAYBAR CRYSTAL CONTROL UNITS

Crystal control for 500-watt broadcasting stations
has been made available by the Graybar Electric Com-
pany through a new oscillator unit, just developed
by the Bell Telephone Laboratorles.

Extraordinary  improvement in the broadcasting
efficiency of stations of this low power, of which there
are approximately 70 in this country, Is possible
through the usc of crystal control, heretofore un-
available, according to A. J. Eaves. head of the Re-
eearch IP'roducts 8ales Department of the Graybar
organization, lle points out—since there are more
500-watt stations in existence than those of any
other type—that the new oscillator unit is expected
to materially enhance the reception enjoyment of
millions of radio listeners.

Stabllizing of a set (requency, one of the most
difticult problems of broadeasting science, is an im-
portant Cfeature of crystal control, through the
osclllator unit. Mr. Eaves declares. The tempera-
ture control of the quartz osclllator and the cireuit
arrangement of the new unit are such that the
frequency may be readily maintained within 50 cycles
or less of its designated value, he states.

ZNEY DEVELOPMEN
OF THE MONITE

While this new type of erystal control, designated
as the D-90684 oscillator unit, was primarfly designed
tn convert the Western Electric 1-A and 1-B trans-
mitters into erystal control of frequeney, it also may
he applied to any transmitter requiring not mare than
30 watts of carrier frequency input.  The frequency
range of the equipment is from 550 to 1500 ke
according to the announcement.

The circult consists of a erystal  controlled
oscillator, followed by three stages of amplification,
The circuit, which is arranged for counection to
external sources of filament amd plate supplies, is
mounted on a relay rack, on which Is also an inter-
changeable panel. " On this latter panel Is mounted
suitable equipment for connecting the heater circuit
of the crystal chamber to either altermating- or di-
rect-current supply as ordered.

When furnished  with equipment  for alternating
current, either 220 or 111 volts may he used from a
single phase of 25-60 cycle supply. When furnished
with equipment for direct current, either 220 or 110
volt supply may be used.

Many of the outstanding broadeasting stations now
employ the ecrystal control type of oseillator units.
Among these are the 50,000-watt Western Rlectrie
stations of WLW, Cincinnati, and of WARC, New
York—the latter now being completed for use about
February of 1930.

PORTABLE A-C.
PHONOGRAPH

The Stevens Mannfacturing Corporation of Newark,
N. J., announces 1he production of a new portable
electric phonograph that incorporates several novel
features, ~ The portable is enclosed in a black leather
carcylng case and resembles in size and appearance
e “ecomventional portable phonegraph.  The assembly
is driven by the Stevens silent motor with step-down
transformer and rectitler operating dircetly from the
usual a-c. lighting lines.

A phanograph sound hox and armn  delivers the
amsie to a built-in burtex or laminated eloth horn
which utilizes the angle of the carrying case cover
as a sound reflector.

An original feature of the new phonograph Is the
ineorporation of a small hattery compartment. When
the portable Is used in a boat or on a picnic, where
no a-c. is available, a small switel disconnects the
a-c. rectifier and substitutes the battery source.
There Is no provision for manual winding as it need
never bhe resorted to. An expanding leal in the
cover of the carrying case makes it possihle to carry
4 moderate quantity of records in the phonograph
itself,

STEVENS AND  BATTERY

THE STEVENS-SIBLEY ELECTRIC PHONOGRAPH
MOTOR

The Stevens-Sibley electric phonograph motor s
vnique in that it is non-sparking and has no gears
or sprigs. It runs smoothly and quletly without
objectionable hum. The drive is against the outer
rim of the turntable. whicl insures even, balanced
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movement. It has a speed adjustment, giving all
speeds required for correct or modifted repraduet inn.
There are no exposed parts, all elements being en-
closed in a substantial cast metal housing which is
lust- and  moisture-proof. The motor requires no
attention whatever, not even fulwication. The non-
sparking feature makes this motor particularly desir-
able for use with electric pickups for the electrical
reproduction of records.

The motor is designed to operate on direct current
furnished either by standard dry cells. or on stepped-
down and rectifled alternating-curcent supply. The
arrent drain 18 so low that long life is assured from
a set of dry cells, or again from the dry disc reeti-
fier when operating on a-c. socket power.

The Stevens Manufacturing Corparation of Newark.
N. J., manufactures not only the Stevens-Sibley motor,
which 1s employed in sevcral a-c. and battery portable
phonographs, but also the die cast and balanced turn-
table and motor bracket, making a most convenient
unit.

PUMPING UNIT FOR AUTOMATIC
HAUSTING MACHINES

The Central Scientific Company, of Chicago, has
met the demand for a compact pumping unit for the
production of high vacuum on the present types of
antomatic exhausting machines, used in quantity pro-
duetion of radio tubes, by mounting the well-known
Cenco Megavac pumps, three to a unit, which they
designate as the Cenco Megavac Triple Unit pump.

The Ceneo Megavae Triple Unit pump consists of
tluee tepco Megasac pumps, mounted on 4 cast iron

HIGH VACUUM
EX

The Cenco Megavac Triple Unit
Pump.

base, 15x42 inches over-all, with a one horsepower
motor driving the pumps Ly means of silent, molded
rubber V-belts.  Ball-hearing ijdler pullevs are also
provided to permit easy adjustment of the belt tension.

The Cenco Megavac pumps, used on the Triple Unit
mounting, are all laboratory tested and must attain
a vacuum better than 1/10th micron on a test system
equipped with a Mel.cod gauge before they are
released.

The Stevens-Sibley electric phonograph motor, with turntable.
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'MODEL “B” DAYRAD AC TUBE CHECKER

Plugs into the light

Equipped with either socket

Weston or Jewell
D’Arsonval Type

Milliammeter [

No batteries to con-
nect

No controls to ad just

Tests all AC and DC receiving and rectifier tubes direct from the light socket. Tests
Screen Grid tubes as well as special heater contact types. Mounted in genuine molded
Bakelite case. Over fifteen thousand are now in daily use. Dealer’s net price $22.75.

THE RADIO PRODUCTS COMPANY, DAYTON, OHIO

The General Electric Product

extolite ﬁminated

As a phenolic laminated insulation its high dielectric strength, non
absorption. acid resistance and general adaptability to the manufacturer’s
needs are assured by the reputation of its producers.
The intelligent co-operation of experienced men, with the facilities of a well
equipped Fabricating Plant constitute a co-ordinated service in the production

of special parts, in addition to prompt deliveries of standard sizes of Rod,
Tube and Sheet Textolite.

Our Engineers are at your service for the designing and making of Texrolite parts in
all forms to meet your assembly requirements.

ELECTRICAL INSULATION CORPORATION &0, Washingion st
DETROIT OFFICE—-53 Marston Court. MILWAUKEE OFFICE—I114 Wisconsin Ave.
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‘the manntacturers jecommend that the ushal con-
necting tubes from the sliding valve of thie automat-
ic exhansting machine to the pumps be replaced
with connecting tubes of not less than 5,87 internal
diameter, as the rate of evacuation to pressures of
one micron or less is largely dependent upon the
diameter of the connecting tube and its length. [Ex-
nerimental data upon the rate of exhaustion at these
low pressures shows that the iate of flow of gases
through tubes is propertionat to the cube of the di-
ameter of the tube divided by Ms length. Therefore.
when the diameter of the cotmeeting tube is doubled.
and the length is not changed. the rate is inereased
by eight times. In using large diaineter connecting
tubes from the pump to the sliding ralve, the tubes
must be drawn or swedged down on oue end lo per-
mit the connection to be made with the sliding valve.

\When large diameter connecting tubes are used.
six Cenco Megavac Triple Unit pumps will be ade-
quate, withont olher pumping equipment., to exhanst
any type of radio tube on a 21 lead antomatic
exhaust machine.

JENKINS & ADAIR VARIABLE ATTENUATOR

Jenkins & Adair. 3333 Relmout Ave., Chicago, 111..
are offering a mew variable attenuator, an accurate
instrument designed for hroadcast, recording and
laboratory measurement. This abparatus consists of u
rotating switch mechanism in eonjunction with a group
of H-type resistance networks. The range Is from
0 to 20 db. in steps of ih. The device is made
in two types; the GA-200 for 200-ohm andia cireuits,
and GA-500 for 500-ohm audio cirenit:

Jenklns & Adair Varviable Attenuator.

While a simple voltage dividing device, such as a
potentiometer, is suitable for coutrolling velume in
a circuit containing a voltage component only, it
always prodirces distortion of the frequency charac-
teristic in a circuit containing both voltage and
current components, The only convenient method of
avoiding such distortion is to introduce inte sueh a
clreuit an H-type resistance network, long familiar
in telephone pructice and often referred to as a
“'line pad”.

Tiie accompanying illustration shows the back of
an attenuator with cover removed. The rugged detent
mechanism may be seen, and the sixty contact points
which are connected to as imany accurate resistance
unlts.  The Instrument is dustproof and of very
heavy eomstruction. The Dbroadcaster will find these
attenuators most useful at the terminus of remote
control pairs, and In the input cireuits from mix-
ing panels. The recorder will find similar uses.
‘They are valuable wherever it Is desirable to intro-
duce a known loss in an awlio efrcuit, and where
absence of distortion is essential.

NEW JEFFERSON TUBE CHECKER

A new and simplified tube cliecker for a-c. tubes,
has just been perfected by the Je(ferson Electric
Company, 1500 South Laflin Street, Chicago, after
several years of experimentation and research. With
only two readings, 1t 13 possible to determine the
condition of all popular makes of a-c. tubes.

The test is extremely simple. Place the tube in
the proper socket and note the reading. Then press
the small button and note the second reading. The
difference hetween the two readings indioates accur-
ately the amplification and the mutual conductance of

Checker.

New Jefferson Tube

the tube. The greater the difference in readings the
greater the amplification.

Each tester is furnished with complete instruc-
tions including a scale which will enable the user to
determine whether the tube is good, fair, or poor.
By other indications, it s possible to know whether
the plate and grid are shorted, whether the plate is
open, and whether the filament is open or shorted.
The initfal reading is an indication of the filament
emission and plate resistance. The tester consists of
six sockets, one each for the -26, -27, -24, -43,
-71A and -80 type tubes, a milliammeter, 3 push
bultlnn, and the connection for testing screen-grid
tubes.

The Jeferson a-c. Tube Checker will sell to the
dealer at $13.50 net.

PIERCE-AIRO MARKETING BATTERY CHASSIS

Pierce-Airo, Inc.. mannfacturers of the ‘Pierce-
Airo A-C. Chassis,”” amnounce the introduction of a
sereen-grid battery chassis for which they report a
conskderable demand.

This hattery chassis has three stages of radio-
frequency ineluding one slage of sereen-grid amplifi-
cation. It has an illuminated dram lial, compart-
ment for “'B” and “C" batteries, and s of rugged
steel construction. The tubes required are one —22
sereen-grid and five —12-A power tubes. ‘The mann-
facturers, Pierce-Airo, Inc.. 117 Fourth Avenue, New
York City. will quote a priee for the chassis alone
and also for a metal cabinet model.

NEW INSULINE NOISE ELIMINATOR

The Insuline Corporation of America gnnounces the
development of an improved light duty noise eliminator,
for all-eleetric radio receivers. known as the New
Model Filtervolt, Jr.

The new fiiltervolt. Jr., while retaining all the
peints of supetiority of the orlginal model. has been
improved In a mmmber of important respects. A re-
cently developed fllter system, operating on an entirely
new principle of resonance, permits the use of much
smaller condensers and chokes. This makes it possible
to incorporate greatly increased noise eliminating prop-
cities in the same compact space.

The Filtervolt. Jr., is particularly adapted for use
in eliminating the more common disturbances from
lonsehold appliances, such as vacuum cleaners, sewing
machines, electric fans. electric heating pads, the
swirching “on’” and “‘off”* of electric lghts, electric
toasters, floor polishers, drink mixers, dial telephones
and ail appliances using small motors of one-sixteenth
Torsepower or less,

NEW “THOMAS" POWER AMPLIFIER

The Thomas FKnginzering & Manufacturing Co.. of
St. Charles, 11, makers of wound condensers, have
started production on a power amplifler which is very
compact yet having a very high output.

The new Thomas amplifier is only 14 finches long,
7583 inches wide and 74 inches high and is entirely
a-c. operated. The amplifier uses an -80 type rectl-
fler, a -27 tube in the first audio stage. or a -26
tube. depending upon which type of amplifier is

ordered, and two -45 tubes in push-pull in the power

stage.

N
ST
Y|

“Thomas”

~

New a-f. amplifier.

1t is stated lhat the manufacturers model will
furnish 65 to 70 mils for the fleld of a d-c. dynamie
speaker and that the amplifier can be used with
speakers with or without an input transformer.

The manufacturers state that they are In a position
to meet any production that might be demanded
of them.

NEW CLAROSTAT VOLUME CONTROL
Bueause of the Installation of unique winding equlp-

ment designed and constructed by' its engineering
staff, the Clarostat Mfg. Co., Inc., of Brooklyn, N.
Y., i3 now in positlon to offer wire-wound volume

controls matched to any resistance curve. The bake-
lte strip empioyed In the volume control elarostat
may be tapered in any portion, the spacing of the
turns may be varied, and different sizes of wire may
be incorporated in the same winding, in meeting
special requirements,

Mechanically, the new wire-wound volume econtrol
elarostat comprises a bakelite casing with metal end
plate, providing ample protection against tinkering,
dust, dirt and moisture. A special form of contact
provides smooth operation. Absolute contact at all
times provides silent operation, even In the most
critical radio circuits. Each device Is tested for a

www americanradiohistorv com
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rigid minimum nolse {olerance before it is shipped.
There Is no appreciable wear on the winding, even
when using the flnest gauge wire for high resistance
values, The device is available in any resistance
range up to 50,000 ohms, and to match any resist-
ance curve, It fs a one-hole mounting job, provided
with three soldering tabs, for handy installation.

Clarostat
and without power

volume control with

switch,

CLAROSTAT VOLUME CONTROL WITH POWER
SWITCRH

Az a further contribution towards simplltying the
broadcast radio sct panel, a combinatlon volume con-
trol and power switch is now offered by the Clarostal
Mfg. Co., Inc, of Brooklyn, N. Y. Thls device com
prises the standard wire-wound volume control Claro-
stat. with an extension pin on the shaft to trip u
loggle power switch, mounted at the rear of the
assembly. In this way. one knob rerves the double
tunction of turning the radio set on and off, and ad-
Jjusting the volume to any desired degree. A bake-
lite case with metal cnd cap protecls the winding
aml contact member from mechanical Injury quite as
well as dirt, dust and moisture, The device turns
wlth a smooth, velvety action, without introducing
noise even in the most ecritical radio circuit. The
winding ean be tapered so as to match any resist-
ance curve, and in any value up to 50.000 ohms.
The knob turns 300 degrees as a volume control,
phs 40 degrees to turn the power switch off and on.

NEW AMRAD SET

A new radio receiver, to be known as tie *) nuet,’”
lis been added to jts 1928 Bel Canto series, it 1s
announced by the Amrad Corporation of Medford
ilillside, Mass. The new set will retail for $158.00.

The new ““Minuet” is a console of fine walnut and
lace wood. It uses eight tubes, including three
screen-grid tubes and two —15 tubes in push-pull;
the Mershon Condenser, an extra-heavy chassls, and
i‘: nilne-indl electric speaker mounted on a haffie
oard.

H. J. L. AMPLIFIERS

Two compact amplifiers are announced by the 3. .J
L. Laboratories of Chicago. The two sizes are stand-
ard_and require a space of but 111 7xT 167563, ".

The most powerful, Model 250, employs a type
’50 output tube and will dellver a 4.7-watt undis-
torted output to a properly designed speaker 8ystem.
Its over-all gain is 62 decibels at 1.000 cycles. Its
current consumption at 110 volts is 65 watts and the
shipping weight 20 pounds. This model was designed
for theatre or other large coverage uge.

The smaller Model 245 utilizes a 45 tube In the
output stage. Its rated output is 1.7 watts, Over-
all galn is 57 decibels at 1,000 cycles, eurrent
consumption 40 watts at 110 volts and shipping
welght 15 pounds.

Both models have a pre-amplifier stage conslsting
of a ‘24 type tube used as a resistance-coupled space-
charge amplifier. P'late supply comes from a built-in
‘81 rectifier and associated filter. Binding posts allow
a 2,500-0hm dynamic speaker field coil to be used
as a filter choke.

Each model should be worked out of a 100,000 ohm
impedance and Into a 4,000-ohtm speaker eircuit. In
order to obtain fuli rated output an Input of .25
vuit 1s necessary.

the new H. J. L. a-t
amplifiers.

One of
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%" This Entire Plant Owned and Operated by This Company for the. g
Exclusive Manufacture of Its Own Products iy

P A 2 e et b, s

The recommendation of one manufacturer to another built a business of such
large proportions that we were forced to build the enormous plant, pictured above, where
we have installed one of the largest Condenser winding and impregnating equipments on
the North American continent. Our Condensers are manufactured on sound conserva-
tive engineering principles. Never misrepresented, never overrated, always quality at a
competitive price. We manufacture Condensers for every purpose, where a wound Con-
denser can be used, and are guaranteed to be exactly as represented.

Executive Offices:

616 S. Michigan Ave.
Chicago, 111,

THOMAS ENGINEERING & MANUFACTURING CO.

Factory & Laboratories:
St. Charles, Illinois

BPUNKER
E;A.'..“i.'-'é't‘u 1L
“4 9999 % ZINC

THE BEST for Die Castings

Remarkable increases in strength, hardness, duc-
tility and steam test life are the obvious advan-

Facts—
Bunker Hill Zinc

In Die Castings
10%

Increased Tensile

Strength

10% Increased Brinell
ardness

100% Increased Elon-
gation

50% Increased Impact
Resistance

3.Times Longer Steam
Test Life

Greater Ductility.

tages of Bunker Hill Zinc.
Another great asset is its unvarying uniformity —
99.99+9, pure today, tomorrow, forever! Insist on
“Bunker Hill.” Your die casting man is anxious to tell

you all about it — just ask him.

St JoserH LeAD Co.

SALES OFFICES =250 PARK AVE., NEW YORK
| Telephone Eldorado 8191
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You can forget the Condensers, if they are DUBILIER’S

PL-1825 T
A special purpose, high voitagc. short wave, transmitting condenser.
Another example of most advanced construction in condensers using mica
as the dielectric.
A Dubilier development.
Note the electrical characteristics:
Capacity ... ..... Current ... ... ........ 25 amperes
Frequency ....3,000 K.C.

The Technical Abxlxt

in the Dubilier organization, which has_afforded a masterful solu-
tion for every condenser problem submittted, is the sure resource
of men who have applied their years to specialized research in
condenser-science, who have achieved numberless victories in
gracncal applications, and who have, through their contributions,

uilt the condenser-art of today
CONDENSER
“ l le CORPORATION

342 Madison Avenue, New York, N. Y.
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—about these new
tube problems

N EW receiver circuits, wired radio,

sound amplification —all have
confronted manufacturers with unique
tube problems.

To assist in overcoming the difficul-
ties encountered in these new cir-
cuits and uses for tubes, Perryman
Electric Company offers its complete
modern laboratory.

Your problem will be held in strictest !
confidence and be given the un-
biased study of experts.

Submit your problem in writing, Tu’;,-:[ :;,b:
giving complete details. Your letter Patented
will receive our immediate attention. Perryman
The recommendation of our labora- Bridge

tories will be forwarded within one e

=
PERRYMAN NIEL

Laboratories and Plant

{ Hudson Boulevard, North Bergen, N. J,

{_ Stupakoft |

:

Refractory Tubmg

High Dielectric Strength

Continuous exposure
to temperatures over
3000° F. has no
effect on “‘Stupa-
koff” tubes. They
are impervious to
gas, chemically in-
ert, strong, tough,
and resist deforma-

tion and thermal

shocks.

We manufacture and |
carry IN STOCK

about 600 SIZES of
refractory porcelain
tubing, from .0158"
0. D. to 2” O. D,
and from 1/16” to
48”7 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 facture pure al zirconia, and other
refractory tubing, with melting pomt ranges from 3300 to 5072
degrees.

Dynamotor with Filter for Radio Receivers

MACHINES for OPERATING 60-CYCLE A. C. RADIO
RECEIVERS, LOUD SPEAKERS and PHONO-
GRAPHS from DIRECT CURRENT LIGIIT-
ING SOCKETS WITHOUT ORJEC-
TIONABLE NOISES OF ANY KIND

The dynamotors and motor generators are suitable for radio
I‘v( ivers amd for combination instruments containing phono-
#raphs and receivers. Filters are usually required. The dyna-
maotors and motor generators with filters give as good or bet-
ter results than are obtained from ordinary 60-eycle lighting
sockets,  They are furnished completely assembled and con-
nectedd and are very easlly installed.

‘These machines are furnished with wool-packed bearings
which reguire very little attention, and are very quiet running.

‘I()“_»

T ")
L lJlJJl .I.< l‘u *OYL
COMPANY

411 South Street

M

unm

Stamford, Conn.
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elevocal |

Quality Tubes

| The Televocal Screen Grid Tube AC
224 is a triumph of economic engi-
neering. To Set Manufacturers it
offers a tube that is long-lived and
built to stand any strain. A long
series of factory inspections and
tests insure uniformity in qual-
ity and performance To the
Consumer it offers greater
sensitivity and selectivity,
more volume and fidelity
of tone and quicker heat-
ing. To the Dealer it
offers a tremendous,
popular demand for
this revolutionary
achievement and in-
sures customer sat
isfaction.

Prepare Televocal

ngningt a Tubes are
possible made in all
shortage by standard
ordering types.

now.

Televocal Division
Dep’t C2
400 Madison Ave.
New York City

National Union

A‘Z: '
| |
Radio Corporation

[ 224 l
Screen
Grid IIII

There’s an
ARCTURUS
Radio Tube for
Every Popular

Set

A-C Tubes
127 Detector Amplifier
121 A-C Screen Grid
126 Amplifier
145 Power Amplifier

130 Power Amplifier
071 Power Amplifier
180 Full % ave Rectifier

181 lalf Wave Rectifier

D€ Tubes
012-A Power Amplifier
and Detector Amplifier
101-A Detector Amplifier
099 Detector Amplitier

122 D-C Sereen Grid
071-A Power Amplificr

ARCTURUS

LONG LIFE
' RADIO TUBES

www americanradiohistorv com
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Built to the Same High

Standards That Made

Possible Arcturus A-C
Superiority

YOU know what the name
Arcturus means on a radio tube!
Quick action, quict perform-
ance, long life. This kind of ser-
vice has made Arcturus Tubes
famous throughout the radio
industry...a symbol of depend-
able tube performance wherever
A-C sets are manufactured.

Now Arcturus announces
Direct-Current Tubes, measuring
up to Arcturus quality standards
in every respect.

Radio engineers and set
manufacturers who have stand-
ardized on Arcturus A-C Tubes
for test and experimental pur-
poses can use Arcturus D-C
Tubes with the same confidence.
For uniformly good operation
of any a. c. or d. c. set use

Arcturus Tubes.
/ﬁ" i

ARCTURUS
RADIO TUBE
COMPANY
Newark, N. J.
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MANUFACTURERS OF

NAME

3070-82 W. Grand Ave.. Chicago, IIL
— ART BRONZE —
PLATES

SCUTCHEON

Simple or intricate formations. Excellent
facilities in our large and modern plant

Dials
Wave Bands

Various etched,
Jithographed
and embossed
metal products
and specialties

Send us

your inquiries

|
|
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' El:a;'lée D(_: ;:o_ AC. |
! With
JANETTE Rotary Converters |

Thousands of Janette Rotary
Converter installations all
over the world prove conclu-
sively that the problem of how
to operate A. C. radios on
direct current has been solved.
Janette Rotary
Converters are
quiet, reliable and
reasonably
priced. An exclu-
sive Janette Filter
eliminates hum
or ripple, assuring
reception equally
as good as though
the power were
derived from an
A.C. line.

Write for Bulletin
729-C

Janette Manufacturing Co.

550 West Monroe Street, Chicago
Singer Bldg.. Real Estate
149 Broadway Trust Btdg.,

| Phitadelphia.

New York, N. Y,

JENKINS & ADAIR, INC.
VARIABLE ATTENUATOR
Types GA-200 & GA-500

For Use in Broadcasting Station, Control Room,
Studio, Sound Stage, Recording Reom and Laboratory.

In an audlo circuit between an output and an fnput of
equal impedance, it 13 often desirable to place a variable vol-
ume controlling device which Is calibrated. and which In itself
produces no distortion. This takes the form of an H-type re-
sistance network, and has long been familiar In telephone
pructice.

The Jenking & Adair Variable Attenuators are varlable
H-type networks, ranging from 0 to 20 DR. in steps of 2 DB,
They are highly accurate fnstruments, making them suitable
for laboratory measurements as well as commercial hroadeast
and recording work. Two types are built, adapted to 200
ohm and 500 ohm circuits. They are identfeal in size and
mechanical construction as well as In price. They are very
heavily built, and good for years of hard service.

Price (In US.A)..........
¥.0.b. Chicago. $85'00
Send for Bulletin No. 10 giving full description and uses.

JENKINS & ADAIR, INC.
ENGINEERS
3333 Belmont Ave., Chicago, U.S. A.

British Ofice: 76 Old Hall St., Liverpool, England.
French Office: 16 Itue de Cheateaudun, Asnleres, France.

A Million :ii;«‘l a half used Monthly during 1929
in American Radio

To keep pace with 1930 receiver developments, Durham Metallized
. -
resistors and powerohmns are pow more aceurate, have a greater
power safety factor and can be obtained in even greater variety.
The advantages of the Durhain Metallized principle have been
proven by the millions of Dubham resistors and powerohms now
used by America’s foremost mannfacturers of radio receivers and
allied products. \
These units are now in sl:llldlf'h production in all ratings, all
types of tips for radio work. \

Engineering data and samplég for testing senk
upon request. Please state ratbogs required.

International ResistaneeCompany
2006 Chestunt Street, Ph“ntl('}b}’\jll, Pa.

[}
§ = s =
=) =

RESISTORS &
POWEROHMS
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| Type 360 Test Oscillator

One of the new test oscillators for
the radio service laboratory ts 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 PYROXYLIN
| Zper cent LACQUERS
| . .
; The Type 360 Test Oscillator is As the oldest and largest
’ intended to be used for neutraliz- manufacturers of pyroxy.
‘ : ; ) lin lacquers in the world,
i ing, ganging, and tuning of the we maintain complete
| radio-frequency stages in a recetver, | The facilities of CO“”‘?‘l °"°rdba;ic Ta“l'
.. . our Seriice Labs materials and chemica
and it is ﬁtteq W?th an output \"01t- oratory equip us processes, insuring abso-
meter for indicating the best adjust- g el gy lute customer satisfaction
frmishing problem, Erovolive d :
ment. el G rough guaranteed uni-
. [ o i formity in quality, results
Price $110.00 able assistance and economy.
without cost

General_Radio Company
30 State Street Cambridge, Mass. THE ZAPON COMPANY, Stumford, Conn.

— et

KEBTER FLUX=CORE SOLDER

Consuling ENGINEERS | o o — 1

RADIO & ELECTRICAL
. @/ DESIGN 16

Increase your production by consulting us. e, Q UI c K!

Quick, simplified opera

q@“[]:w e Specialize in Designing olﬂ 1Ghe ) iy 3 5 ltion s el
AT
;!

Laboratory Apparatus fluxes, acids or pastes.
Quick savings in time

and money on many

| WIRELESS EGERT ENGINEERING FAL/ Brodattion and mathr

(Incorporated ) tenance
A complete line of sol
179 GREENWICH ST., 4 ders and fluxes for in-
New York City dustrial uses.

— = = — Our experimental and research department is
maintained to study your individual soldering
problem and adapt the correct Kester Solder
most efficiently and profitably to your needs.
special solder designed especially for you may
be necessary to reduce your operating and main
tenance costs. This consultation service imposes
no obligations. Your request will bring an imme-
diate and authoritative analysis.

KESTER SOLDER CO.,
4224 Wrightwood Ave., Chicago, Ill.
Established 1899 — Formerly Chicago Solder Co.

The SHORT CUT
to Correct Voltages

The TRUVOLT DIVIDER
enables quick, accurate
adjustment of “B” and “C"
voltages from any elim-
inator. No calculations—
no fussing with meters.

TRUVOLT air-cooled resistance bank with five con-
trol knobs. Ensily adjusted from a simple chart.
A great time-saver in the labora-
tory.

Oept. 178 Varick Street, New York

5| ELECTRAD

s TNCANAAAAAAN

ACID-CORE ROSIN-CORE PASTE-CORE
METAL MENDIR RADIO SOLDER

‘
:
§

www americanradiohistorv com

N N T W W W Vo Vi ™



www.americanradiohistory.com

Page 68

BUILT BETTER
CONDENSERS AND RESISTORS

Radio Engineering, January, 1930

Without A Doubt
The Most Complete Line of
Condensers & Resistors
Filter Blocks

Buffer Blocks
Socket Power

Pyrohm Heavy Duty
Edison Base Pyrohms
Tapped Pyrohms
High Voltage Wire Wound Units
Transmitting Grid Suppressors
ypass Center-Tapped Units
“A” Power Non-Inductive Lavite
Bakelite Moulded Mica ‘Grid Leaks
Condenser Resistof ormer Kits
Interference Filters Resistor Mountings

with illustrations and detailed
A Comp lete Catalog descriptions may be obtained free
of charge on request.

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

'AEROVOX WIRELESS CORP

PRODUCTS THAT ENDURE |

@

| }'I;s kadio Book Will be Valuable to You

Because:

It contains the latest data in
radio
It treats everything from the
Production of Radio Currents
to their transmission and
reception |
It combines both practical |
and theoretical qualities
It requires a knowledge of
sqarc:ly any mathema-
tics beyond arithmetic
and simple algebra

of Radio

This book is just off

_i’__rinciples

the press. The author
By KEITH HENNEY has presented problems, ‘
i 1 d i-
| Director of the Laboratory, :,"‘::t‘sp e:,h;c?,n appi’gf";',.
. g no other radio book.
| Radio Broadcast Magazine e Ciltnstrations ore

| practical in nature deal-
ing with the values of
electrical constants |
which the radio engineer
encounters. There are
33 experiments which
have been planned to
give the feel of the ap-
paratus that the research
engineer or experimenter
uses, and all of which
have been performed in
the laboratory of the
Radio Broadcast Maga-
zine. |

Price, $3.50

| ON APPROVAL COUPON
John Wiley and Sons, Inc.,

‘ 440 Fourth Ave., New York City

\

Gentlemen: Kindly send me Henney’'s I
“‘Principles of WRadio.”” I agree to re-
mit the price of the book ($3.50) within |

ten days after its receibt or returm it
postpaid.

Posltion or Reference..........R.E.

il -
O O | ey s T TRI T e e TS

BENJAMIN FRANKLIN
Chestnut Street at Ninth
PHILADELPHIA

Combining traditional hospitality with attentive
service, enjoyable environment and the most
modern hotel appointments.

Tuwelve hundred rooms, sach with bath
Rates commence at $4.00

HORACE LELAND WIGGINS, Manasing Directon

———— e —————

A Warm Welcome to

You ull enjoy all the comforts
of home~spacious, well-ventilated
rooms, courteous service and
hospitality of the highest degree

if you come to

HOTEL

HAVILIN

Just twenty steps from
fountain Square”

RATES
Without bath*2°
With private bath

$250 $300 $350
FAMOUS
for Good food
In the Main Dining Room
Club Breakfast-40¢-90¢
Lunch i -~
[i] Dinner- - -$]09.4]50
f 1 Also Large Cafeteria
GARAGE
SERVICE

JHD. 5 BRANHIN,

PRES. & GEN. MGR.

www americanradiohistorv com
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| “HiQ-30" |

| Custom-Built From ‘
|
|

WORLD FAMOUS
PARTS

UST like adding twe and two to get four

! —the result is inevitable when you com-

bine a most efficient cireuit with parts the
whole radio world respects.

The *HiQ-30" Band-Filter Radio is

| Hammarlund-designed and Hammarlund-

built.  That’s all the insurance of quality

| anyeone needs. 1t is available as a complete

| kit or you may purchase any of its unmits
| separately for experimentation.

Write Dept. REL for Information

HAMMARLUND  MANUFACTURING  CO.
424438 W. 33rd St., New York, \. Y.

Jor Bettwy Radior
ammariund

PRECISION

PRODUCTS

EYNCH Resistors

Complete line of Resistors for every resistance necd. Guaranteed
accurate, permanent, noiseless, popular. The name Lyanch is your
assurance of Quality, Service, Dcependability and Reasonable prices.

LYNCH DYNOHMIC Resistors

Capacities range from 250 ohms
to 10 megohms. 4, 1 and 2 watt
types.  The resistance clement is
based on the famous metallized
prineiple  which has broved jts

superiority where accuracy and
uniformity are of paramount im Cartridge or Pigtail Type

;li_onnn The moided end caps insure positive mechanical and electrical contact,
he tinned copper pigtails are mokited into the caps—not soldered or strapped
thereto,—proof against noise caused by faulty comtructmn List prices range
from 50¢ for { watt types to 85c for 2 watt types

LYNCH VERITAS Resistors

10 megohms. The Lynch

Made in four sizes with 2 watt, |
1L.YTS C}-E i 5 \\'au. and lOr wnu’_o(;nllgm.
A {'apacities range from 5 ohims

ISTOR to

\'E{xl';las l}eaistors have the lme-
i i i tallie resistive coating fused to
Cartridge or Pigtail Type the inside of tho gla<s. and can

fun a great heat without change in  value. \ot affected by humidity—non

absorbent. It i8 as_perfect a resistance as can made. 85c list for 2 wart
types, $1.00 list for 5 watt types, and $1.25 )ist ror :O watt types.
Lynch Products are:

Approved by leading engineers. T U B A D A P T A
Endorsed by test and experimental for ALl SETS

laboratories. Improves TONE.
Employed by scientific apparatus and Safeguards

precision instrument makers. Lo '“lﬁ"' ﬂ‘:

Selected by discriminating radio re- ¥ r'mho ot
ceiver manufacturers. List 1

Write NOW for 4-page folder xlIuatratmg and dcseribing our Com-
plete Line, and 40-page book on N sistances.

LYNCH MANUFACTURING CO., INC,,

(formerly Arthur H. Lynoh, Inc.)
New York, N. Y

“Manufacturers of ~ .
LyncH RESISTORS, EQU.&I.IIUFIESUPPRESIGRS,

1775 B'way

MounTtings, Resistance-CoupLep Kits, E7c:
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Which ?2..

would you buy to
button your coat?

There'd be no efticiency in a collar button

or shirt button, would there? Similarly.

Our there is little cfficiency in a RESISTOR

New Calalog unless it:lvs the right capacity, built to do
the specitic job.

;xfndgggk”a; peniatia FEven a slight variation in specifications
knowledge, Resistance or from them can result in a marked loss
Tables, suggestions and ol service.
mformnlwn. A request . .
on_xour letterhead will We specialize in Resistors.  Our stock
ing Py, P madels  embrace a gencrous range of
. sizes, types, capacitics and mountings.

For special models—we usually can have
finished samples on their way to you
within 72 hours alter your specifications
reach us.

ESISTORS

HARDWICK, HINDLE, Inc.

Sales: Factory:
122 Greenwich St., 215 Emmet St.,
New York City Newark, N. J.
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Thordarson Power Transformer 150 watt—800 voits center tap—5 voits
Fil. to Carry 2 Amp. [Shipping wt. 10% lbs.] 5

STEWART Y?RN'E? r)naone(ne Speaker chassis......
n lots o 5
FARRAND No, 72 dynamic speaker ch
WEBSTER electric pickup
“'Send for list of weclal
prleed I(em

W. K. SKIDMORE & CO., 17 Warren Street, New York

‘¢ EXTRA SPECIALS FOR SET BUILDERS — DEALERS — SERVICE STATIONS >’

AEROVOX or DUBILIER ﬁl!er block, 7 mld 52 50 ea.
FREED EIS 9.6 mfd. fiter blocl 5
DUBILIER ¢ 3 mld fiiter block, 600 5 I75 “

vo m D.C..
Many other filter condensers l( very low Drices.

THORDARSON Double choke. 18 henry: 2350 mills.
Each choke has 2000 voit insulation; Res. 108'; volts........... $4.95
(Weight for shipment 14 pounds.)

F.D.B. New York.

THREE BRANCHES—BEST CREDIT RATING
WE CARRY LARGEST STOCK IN THE EAST

and ies
The N:tloml City lhnk o! Ncw York N. Y.
rving Trust Company, New Yor!
Braoklsn \nnunnl Bank, Brooklyn. N Y.
Bank of Manhattan, Long [sland City, l\ Y.

Huguenot Trust Co., New liochelle, N. Y

It’s free.

Supply Company
Noew York, N. Y.

Send for Catalogue Today.

Royal-Eastern Electrical
13 West 21st Street

Send for ROYAL-EASTERN’S NEW 124
page 1930 General Wholesale Catalogue
It is free. No obligation to buy
Every worth while radlo. electrical and shorting goods Item
is featured at lowest wholesale prices. Being the larzest Radio
and FElectrical Mail Order House in the Last. we can serve
you best. We buy no scconds. We have no job lots, Only

fresh and clean Droducts ln original factory cartons,
32 YEARS OF SERVICE TO THE TRADE

COIL ENGINEER

Electrical Engineer who is capable of head-
ing up a general coil winding department in
all its detail, namely, machinery design, coil
engineering, cost, and sales. Reply should
state technical education, age, past experi-
ence, in fact all pertinent information.

Box 191, Radio Engineering,
52 Vanderbilt Ave., New York City.

F. offer to manufac~
turers interested in

EXPORT

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

AD. AURIEMA, INC,

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

 ——WIRE

STRAND-—Antennae (plain or enameled)—Dou-
ble Galvanized.

WIRE—Antennae’ (plain or enameled). Connect-
Inu and Ground (Rubber covered, braided or

n).
BLPS BAR—Litzendreht.Loop.
MAGNET (Cotton or Silk).

_John A. Roebling’s Sons Co., Trenton, N. J.

BREAK IN——86 Volts D.C. and 120 Volts D.C.
STRAIGHT—for Short Wave Transmitters
(Y in. or % in. Contacts)
LEACH RELAY COMPANY
1013 S. Los Angeles St. Los Angeles, Cal.

MICROPHONES
Al Kinds from $10 to $300
For Public Address. ete.. list.................
Standard Broadcast Model un. ...........
Condenser Models Film Itecord Work,
list 3250 00, 3300 00
Also Desk and Floor Stands, Covers, Cords. eto.
EXPERT MICROPHONE REPAIRS
UNIVERSAL MICROPHONE CO., LTD.
inglewood, Calif,
Export Rep. at Ad

fiexible 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.

Chicago: Fred Carner Co., 126 N. Clinton St. Aurfema. Inc., 116
[_8an_Francisco: C. C, Langevin Co.. 274 Brannon 8t. Rroad St.. N. Y. C. |
17T A (" INSTOCK—
IMMEDIATE
DELIVERY
- Gears, speed reducers, sprockets, thrust bearings,

- il

|  WHEN

| YOU

| COME TO Niagara Falls
One of the most pleasant and "%
comfortubie hotels is Hotel
Lenox. Good food, superior
service . .. Just a few steps from

Buffalo’s heavy traffic and .-
within easy walking distance of -~
business centers. Only 3 min-
utes’ ride to P'eace Bridge into b
Canada. Rates $2 per day up. ——
Write for ilterature.

'HOTEL LENOX

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

|

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.

I 80th St. at East End Ave. ELECTRICAL TESTING LABORATORIES New York Clty, N. Y

www americanradiohistorv com
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—-—_-_
—_— —

ENGINEERS WANTED

Who Can Sell and
INSTALL
Public Address Equipment

Address INSTALLATION Division

AMPLION
CORPORATION OF AMERICA
133 West 21st St.— New York

ALhAMBRA

LOUD SPEAKER PAPER

Alhambra Paper gives absolutely uni-
form resonance and imparts the utmost
in tone quality,

Write us about your requirements

THE SEYMOUR CO,,
323 W. 16th St., New York City

'CORE LAMINATIONS
for Audio & P&YT: Transformers —

Annealed Nickel Alloy.
Hymu (High Permeability) a new grade
Silicon Steel for Audio.
A large variety of standard shapes carried in stock.
Special designs stamped to your order.
Our BOOKLET on LAMINATIONS (sent on re-
quest) gives specifications of Stock Standard Shapes,
and contains much data of value to the designer—
and buyer.

Lamination Stamping Company
764 Windsor Street, Hartford, Conn.

BARE AND TINNED

COPPER WIRE

For All Purposes
Fine Sizes Our Specialty
SPARGO WIRE COMPANY

ROME, NEW YORK
Established 1885

L

LA M INATI O_N S
N ALL TYPES F
AUDIO AND POWER TRANSFORMERS—CHOKES |
In Stock for Immediate Delivery
Expert Tool and Die Making—
Metal Stampings
Let us Quote prices on
quantity you require.

WILLOR MFG. CORP.

¥ 117 Mercer St., N. Y. C. l

Page 71

[Fssenlialfo
MODERN m.n :

The new AMPERITE automatically corrects house line "“-h--
voltage Aluctuations (up or down). Greatly improves opera-

tion of any electric radio. Saves tubes. Maintains steady vol-
ume. Red service No electric radio can be modern
without AMPERITE. Many weli-known makes are now
equipped for it. Does not increase chassis cost.

Technieal inf 2

on

e N —
q |.¢.II Mj: / ' ﬂMPERITE @mu!lon

561Broadway, New York

PERITE

T Belf-Adjusting
LH"IE WLT#GE CONTROL

FREE — Useful
AMPERITE
Bulletin and
list of AMPER-
ITE- equipped
radios. Write
Dept. RE 1

POWER AMPLIFIERSI
MODEL |

' MODEL
245 250

‘ adapted to for theatres.
phonogrophs public halls, |

| for home ete. Maxi- |

| use or other
laces where mum output
fow power 4,700 milli.
efficient am. m watis. A
“'“:"d" standard l
desired.

I Maximum double botton
output— microphone
1700 Milli- may be
watts. used.

Both dels are r led two stage amplifiers using a
screen grid tube in the first stage Will meet the most exacting
tone quality requirements.

H. J. L. LABORATORIES ll
800 N. Clark St. Chicago, IlI.

S — _

D’Arcy Laboratories

Designing Engineers and
Manufacturers’ Representatives—

Write us regarding raw
materials and parts for use
in speech input and associ-
ated equipment.

205 W. Wacker Drive

Chicago, Il

[ —

WASHERS, GASKETS, STRIPS, PACKINGS
Write for Catalog and Sample Card

' THE BOOTH FELT CO,, INC.

481-491 10th Street 737 Shermun Street ‘
| Brooklpn, \ Y. Chieago, IH.

WIRE

Quality wire for every type of hook-ui
“Alphex” a slip back bralded hook-up wlro meade

der a Datented process.
Alpha “HIT:nlion" Wire (colored Rubber)
BARE.TINNED-ENAMELED-RUBBER CDVERED
—~CABLES TO SPECIFICATION—

ALPIIA WIRE CORPORATION
520 Broadway, New York City
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Buyers Directory of Materials and Apparatus

Readers interested in products not listed in these columns are invited to tell us of their wants,
Address Readers’ Information Bureau.

and we will inform the proper manufacturers.

Addresses of companies listed below, can be found in their advertisement—see index on page 78

ADAPTERS:
Lynch, Arthur H., Ine.

ALUMINUM:
Aluminum Co. of America
National-Harris Wire Co.

AMMETERS:
Ferranti, Inc.
General Electric Co.
General Radio Co.
Jewell Elec. Inst.

Co.
Weston Elec. Instrument Corp.

AMPLIFIERS, POWER:
Ferranti, Inc.
G. M. Laboratories, Inc.
General Amplifier
General Radio Co.
11. J. L. Laboratories
Radio Receptor Co., Inc.
Samson Elec. Co.

ANTENNAE, LAMP SOCKET:

Dubilier Condenser Mfgz. Co.
Electrad, Inc.

ARRESTERS, LIGHTNING:
Jewell Elec. Inst. Co.

BASES, SPEAKER:
Amerlcan Felt Co.
Booth Felt Co

BARES, VACUUM TUBE:
(8ee Tube Parts)

BATTERY COMPOUNDS:
Mitchell Rand Mfg. Co.

BEARINGS, RADIALL:
Chicago Gear Works

BENCHES, STEEL WORK:
Standard Pressed Steel Co.

BINDING POSTS:
General Radio Co.

BRACKETS, ANGLE:
Electrad, Inc.
Scovill Mfg. Co.

BRARS:

Baltimore Brass Co.
Natlonal-Harris Wire Co.
8covill Mfg. Co.

BBOADCAST STATION
EQU
Cardwell Allen D., Mtfg. Co.
Ferranti, Inc.
General Radio Co.
Jepkine & Adair, Inc.

BUTTS:
8covill Mfg. Co.

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

CELLS, PHOTOELECTRIC:
Burt. Robert C.
G. M, Laboratories, Ine.
National Carbon Co., Inc.

CEMENT, LOUD SPEAKER:
Maas & Waldstein Co.

CENTRALIZED RADIO
SYSTEMS:
Ferranti. Inc.
Samsaon Elec. Co.

CHASSES
Aluminum Co. of America
Metal Specialty Co.

CHOKES, AUDIO FREQUENCY:
American Transformer Co.
Ferranti. Inc.

General Radio Co.
Jefferson Electric Co.
Thordargon Elec. Mfg. Co.
Transformer Co. of Amer.

CHOKES. RADIO FREQUENCY:

Cardwell, Allen D., Mfg. Co.

General Radio Co.
Hammarlund Mfg. Co., Inc.
Samson Elec. Co.

CHOKES, B ELIMINATOR:
American Transformer Co.
Dongan Elec. Mfg. Co.
Ferranti, Inc.

General Radio Co.
Jefferson Electric Co.
Polymet Mfg. Corp.
Transformer Co. of Amer.

CLAMPS, GROUND:
Fahnestock Elec. Co.
Scovill Mfg. Co.

CLIPS, SPRING:
Electrad, Inc.
FFahnestock Elec. Co.
8covill Mfg. Co.

COIL FORMS:
General Radio Co.

COIL WINDING:
Acme Wire Co.
Dudlo Mtg. Co.
Inca Mfg. Co
Meissner Mfg. Co.
Polymet Mfg. Corp.
Rome Wire Co.

COILS, CHOKE:
Acme Wire Co,
Dudlo Mfg. Co.
Ferranti, Inc.
Jefferson Electric Co.
Polymet Mfg. Corp.
Rome Wire Co.

COILS, IMPEDANCE:
Acme Wire Co.
Dudle Mfg. Co.
Ferranti, Inc.
Polymet Mfg. Corp.
Rome Wire Co.

COILS, IVDUCTANCE
Acme Wire
Cardwell. Allen D.. Mtg. Co.
General Radio_Co.
Hammarlund Mfg. Co.
Inca Mfg. Co,
Rome Wire Co.

COILS8, MAGNET:
Acme Wire Co.
Dudloe Mtg Co.
Inca Mfg. Co.
Polymet Mfg. Corp.
Rome Wire Co.

COILS, SHORT WAVE:
General Radio Co,
Hammarlund Mfg. Co.

COILS. TRANSFORMER:
Acme Wire Co.
Dudlo Mfg. Co.
Polymet Mfg. Corp.
Rome Wire Co.

CONDENSER_ PARTS:
Aluminum _Co. of America
Ferranti. Inc.

Metal Specialty Co.
Scovill Mfg. Co.

CONDENSERS.
Acme Wire Co.
Aerovox Wireless Corpn.
Amrad Co.

Condenser Corp. of America

Dongan Electric Mfg. Co.

Dubilier Condenser Mfg. Co.

Electrad, Inc.

Fast. John E, & Co.

Ferrantl. _Inc.

Polymet Mfg. Corp.

Potter Co., The .

Thomas Engineering & Mfg. Co.

Wgeleel Specialty Apparatus
0.

BY-PASS:

e ——— ——

e P

CONDENSKERS, FILTER:
Acme Wire Co.
Aerovox Wireless Corpn.
Amrad Co.
Condenser Corp. of Amerk
Dongan RElectric Mfg.
Dubilier Condenser Mfg " Co.
l!:nlut, J{) l&f g Co.
olyme orp.
Potter Co., g1‘he
Thomas Engmcerlng & Mfg. Co.
Wéreleu Specialty Apparatus
0.

CONDENSERS,
Acme Wire Co.
Aerovox Wireless Corpn.
Amrad Co.

Condenser Corp. of America
Dongan Electric Mfg. Co.
Dubiller Condenser Mtg. Co.
Electrad,
Fast, oi:n E & Co.

Polymet Mfg. Corp

Potter Co., The

Thomas Engineering & Mfg. Co.
Wéreleu Speclalty Apparatus

FIXED:

CONDENSERS, MIDGET:
Cardwell, Allen D. Mfg. Co.
General Radio Co.
Hnmmarlund Mfg. Co.
Scovill Mfg. Co,

United Sclentific Laboratories

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

Scovill Mfg. Co,
United Scientific Laboratories

CONDENSERS, NEUTRALIZ-

ING:
Hammarlond Mtg. Co., Inc.
Polymet Mfg. Corp.

CONDENSERS, VARIABLE
TRANSMITTING:
Cardwell. Allen D. Mfe. Co.
General Radio Co.
Hammarlund Mfg. Co.

CONDENSERS, VARIABLE:
Cardwell, Allen D, Mfg. Co.
Frost. Herbert H., Inc,
General Radlo Co.
Hammarlund Mfg. Co.
8covill Mtg. Co.

United Sclentific Laboratories

CONNECTORS:
Scovill Mtg. Co.

CONTROLS, CURRENT:
Allen Bradley Co.
Central Radlo Laboratories
Polymet Mfg. Corp.
Shallcross Mfg. Co.

CONTROLS, VOLUME:
Allen Bradley Co.
Central Radio Laboratories
Clarostat Co.
Electrad, Inc.
Ferrantl, Inc.
Polymet Mfg. Corp.
Radio Receptor Co., Inc.

CONVERTERS:
Cardwell. Allen D.. Co.
Electric 8peclalty Co.

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

COPPER:
Baltimore Brass Co.
Scovill Mfg. Co.

CORD CONNECTORS:
Rodale Mfg. Co.
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CORDS, EXTENSION:
Acme Wire Co.
Rodale Mfg. Co.

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

CURRENT CONTROLS, AUTO-
MATIC:
Radiall Co.

CUSHIONS, SPEAKERS:
Western Felt Co.

DIALS:
Crowe Nameplate & Mfg. Co.
General Etching & Mfg. Co.
Hammarlund Mfg. Co.
Scovill Mfg. Co.
United Sclentlﬂe Laboratories

DIALS, DRUM:
Hammarlund Mfg, Co.
United Scientific Laboratorlen

DIE-CASTINGS:
Allied Die-Casting Corp.

DIES:
Willor Mfg. Corp.

DYNAMOTORS:
Electric Specialty Co.

ESCUTCHEONS:
Crowe Nameplate & Mfg. Co.
Genceral Etching & Mfg. Co.
Scovill Mfg. Co.

EXPO
Ad. Aurlemu. Ine.

FELT, ACOUSTICAL:
American Felt Co.
Booth Felt Co.
Western Felt Co.

FELT, PACKING:
American_ 1'elt Co.
Booth Felt Co.
Western Felt Co.

FILAMENTS
(See Tubde Parla)

FILAMENT CONTROLS, AUTO-
MATIC:
Lynch, Arthur H,, Ine.
Polymet Mfg. Corp.
Radiall Co.

FOIL, ALUMINUM:
Aluminum Co. of America

FRICTION TAPES:
Mitchell Rand Mfg. Co.

GALVANOMETERS:
Ferranti, Inc.
General Electric Co,
General Radio Co.
Jewell Elec. Inst. Co.

GEA
Chlcngo Gear Works

GENERATORS
Electric ‘%neclnlty Co.
Janette Mfg. Co.

GETTER MATERIAL:
(Sce Tubdbe Parts)

GRID LEAKS
(See Reatstancea, Fired)

WEADPHONES:
Amplion Co. of Amer.

HINGES:
Scovill Mfg. Co.

HORNS:
Amplion Co. of Amer.
INDUCTANCES, TRANSMIT-

ING:
General Radio Co.
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Today It Must
Be Steel

Patented | %
Patents Pending

“HALLOWELL"”
STEEL WORK - BENCH

With The “WONPIECE” Top

Yes, it’s getting to be steel more and
more—in all walks of life.

It’'s because wood splinters, cracks,
warps, gets wobbly, absorbs oil, is hard
to keep decently clean and burns. Steel
won't do any of these things.

And the “HALLOWELL" Steel
Work-Bench isa fine example of modern
steel construction — strong, rigid, and
wobble-proof — wears as only steel can
wear.

Then it’s casy to clcan that broad one-
piece steel top without a crack and with-
out a splinter, and so hard and close that
oil never soaks in.

And we carry 1368 different sizes
and combinations of “HALLOWELL”
Bench Equipment in stock for im-
mediate shipment.

Write for Bulletin 386

BRANCHES
NEW YORK
AN FUANEISCO
sT.Louis

BRANCHES
vosTON
CHICAGE
DETHOIT

JENKINTOWN, PENNA..
Box 533

STANDARD PRESSED STEEL C0. g |

by
Moisture,
Temperature

Age

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 does not
affect its silent opera-
tion.

Leading manufactur-
ersofnationally known
receivers rely 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 chms to
10 megohms.
Equipped with
cadmium plated
lead wires up to
6 inchesinlength.
Color coded for
quick identifica-
tion.

ALLEN-BRADLEY CO.
Milwaukee, Wis.
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1930

@n .‘Q)/)/)recz.ahfon

‘ TREMENDOUS advances have been made in Radio
| since CARDWELL condensers made their debut ten
years ago. Achievementsof a magnitudeundreams
ed of in 1920 are commonplace today. @ That
we have been permitted for this decade of mars
vels to share in these achievements to the
modest extent of furnishing many thou-
sands of the variable condensers used,
gives us much satisfaction. € We wish,

therefore, to express our appreciation
to the hundreds of Broadcasters,
the Manufacturers, the Commer=
cial Communication Compa-
nies, the many thousands of

Engineers, Amateurs and
Others whose confidence
in the superior qualities of

CARDWELL condensers
has been a constant
source of pride and
stimulation to us.

Since the Bcginning'of Broac]castins

* > & o

CARDWELL
CONDENSERS

81 PROSPECT STREET + +
® & o

“THE STANDARD
COMPARISON"

OF

Radio Engineering, January, 1930

INSTRUMENTS, ELEOTRICAL:

Ferranti, Inc,
General Blectrie Co.
Jewell Elec. Inst. Co.

| INKPIULATION LAMINATED

ectrical Insulation Cerp.
Formica Insulation Co.
General Electric Co.
Natlonal Valcanized Fibre Co.
Synthane Corp.

INSULATION, MOULDED:
Bakelite Corp.
Formica Insulation Co.
Generai Electric Co.
General Plastics Co.
Monowatt Elec. Corp.
Nationa! Vulcanized Fibre Co.
Synthane Corp.

INSULATION, VARNISHED:
Acme Wire Co.
Mitchell Rand Mtg. Co.

JACKS:
Carter Radio Co.
Electrad, Inc.
General Radio Co.

KITS. TESTING:
{8ee Testing Kits)
General Radio 3
Jewell Elec. Inst. Co.

LABORATORIES, TESTING:
Electrical Testing Labs.
Wireless HRgert Engineering,

Inc,

LACQUER, WOOD:
Maas & Waldstein Co.

LACQUER, METAL:
Maas & Waldstein Co.

LACQUER, ENAMEL:
Maas & Waldstein Co.

LAMINATIONS:
Lamination Stamping Co.
Willor Mftg. Corp.

LAMD'S, MINTATURE:
National Carbon Co., Inc.

LAMDPS, PANEL:
Natlonal Carbon Co., Inc.

LAMI'S, SOUND RECORDING:
G. M. Laboratories, Inc.

LEAD-INS:
Electrad, Inc.

LOCK WASHERS:
Shakeproof Lock Washer Co

LUGS:
8covill Mtg. Co.
Shakeproof Lock Washer Co.

MACHINERY, TUBE:
American Transformer Co.
Arrow Mfg. Machine Co..
Inec.

Engineering Co., The

Central Scientific Labs.

Eisler FElectric Co.

Int’'l Machinery Works, Inc.

Lepel High Frequency Labs.

Manhattan Electrlc Bargain
House, Inec.

MACHINES, SPECIAL
Willor Mtg. Corp.

MAGNESIUM:
Aluminum Co. of America.

METAL RADIO FPARTS:
The Metal Specialty Co.

METALS, RARE:
Fansteel Products Co., Inc.
American Electro Metal Corp.

METERS:
Ferranti. Inc.
General Electric Co,
Jewell Elec. Inst. Co.
Weston Elec. Imstr. Co.

MICROPHONES:
Amplion Co. of America
Electro-Acoustic Prod. Co.
Jenkins & Adair, Ine.
Radio Receptor Co., Inc
Untversal Microphone Co.

MOLDING MATERIALS
(Sce Insulation, Moulded)

www americanradiohistorv com

MOTORS:
Electric Bpeclalty Co.

HOTOB-GENERATOR :
Klectrie Specialty Co. '

MOUNTINGS, R
Electrad, Inc. TRSLANCE
Lynch Mtg. Co., Inc.
Polymet Mtg. Corp.

NAMEPLATES:
Crowe Nameplate & Mfg. Co.

General Etchin
Scovill Mrg. o, © MIE- Co.

Nl}?.lt(lLE lsg;VEB:
onal-Harris Wir, .
Riverslde Metal Co..e'rgg

NUTS:
Shakeproof Lock Washer Co.

OHMMETERS:
General Radlo Co.
Weston Elec. Instru. Co.

OSCILLOGRAPH:
The Beltone Corp, Ltd.
General Radlo (o,

OSCILLOSCOPRK:
The Beltone Corp,, Ltd.

PACKING PADS, C.
American Felt 'Co_ABINET'
Booth Felt Co,

Western Felt (o,

PACKING MATERIAL:;
Holed-Tite Packing, Inc,

PANEKLS, COMPOSITION
(Nee Imulatlan, Mouldct;)

AT
num Co. of A
ft ity o T
0 Recept
Scovill Mf:.n(:‘);_ Co., Inc.

PAPER, CONDENSER
Dextet, C. H. & Sons, Ine.

PAPER, CONE SPEAK .
Seymour Co. —

PARTS, BCREW MACHIN
Standard Pressed Steel &,

PHONOGRAPH MOTORS:
(8ee Motors) LLE

PHOSPHOR BRONZE:
Baltimore Brass Co.
Natlonal-Harrls Wire Co.
Riverside Metal Co,

PHOTOELECTRI
(8ee Cella) © CELLS:

CICK-UPS, PIIONOGRAPH:
ﬁlrgcptllonACo‘ olf Aner,
ro-Acoustic Prod. Co.
Hardwick, Hindle, In(:.co
Jensen Co.

PLATES, OUTLET:
Carter Radio Co.

PLUGS, ATTACHMENT
Carter Radio Co. N
g‘e){::nlt Ilc'afdloCCo.

ymef . .
Rodale MtgF Co?rp

POTENTIOMETERS:
Allen-Bradley Co.
Central Radio Laboratories
Electrad, Inc.
General Radio Co.
Polymet Mfg. Corp.
United Sclentific Laboratories

POWER UNITS, A-:
Jefferson Electric Co,
Radio Receptor Co., Inc.

IFOWER UNITS, B-:
Dongan Elee. Mtg, Co.
General Radio Co.
Jefterson Eleetric Co.
Thordarson Electric Mfg. Ce.

POWER UNITS, A-B-C:
Dongan Blec. Mfg. Co.
General Radio Co.
Jefferson Electric Co.
Thordarson Klectric Mfg, Ceo.

POWER UNITS, PARTS
A\‘x‘x?e‘ ereTCo. 7 EOR:
American Transformer A
Dongan Blec, Mfg. Co. 4
Ferranti, Inc.

(ieneral Radlo Co.
Jefferson Electrie Co.


www.americanradiohistory.com

e

Radio Engineering, January, 1930 Page 75

Lynch, Arthur H., Inc.
Polymet Mfg. Corp.
Thordarson Flectric Mfg. Co.
Transformer Co. of Amer.

PRESSED METAL PARTS:
The Metal Specialty Co.

PUBLIC ADDRESS SYSTEMS:
Radio Receptor Co., Inec.
Samson Elec. Co.

PULLEYS:

Chicage Gear Works

PUMPS, HIGH VACUUM:

Arrow Mfg. & Machine Co., Inc.

Central Scientific Co.
Eisler Elec. Corp.
Int’l Machine Works, Inc.

PUNCHINGS:
Aluminum Co. of America
The Metal Speclalty Co.
8covill Mfg. Co.

PUNCHINGS, BAKELITE:
Electrical Ensulation Corp.

RECEPTACLES, WALL:
Carter Radio Co.
Rodale Mfg. Co.

RECORD CHANGERS:
Krasberg Tool & Mfg. Co.

REGULATORS, VOLTAGE:
Central Radlo Laboratories
Clarostat Co.
DeJur-Amsco Co.

Polymet Mfg. Corp.
Radiall Co.

RELAYS:
Cardwell, Allen D., Mfg. Co
Leach Relay Co.

REPRODUCERS, TALKING
MOTION PICTURES:
The Beltone Corp., Ltd.

BESISTANCES, FIXED:
Aerovox Wireless Corp.
Allen-Bradley Co.

Central Radio Laboratories
Clarostat Mfg. Co.
DeJur-Amsco Co.

Electrad, Inc.
Electro-Motive Co.
Ferranti, Ine.

Frost, Herbert II.

General Electric Co.
F%rdwltc’k, l{hll!dle Ine.
nternationa enlstance 5
Lynch, Arthur H., Ine. Co
Polymet Mfg. Corp.

RESISTANCES, VARIABLE:
Allen-Bradley Co.
Central Radlo Laborator!
Clarostat Mfg. Co. e
Electrad. Inc.
Frost. Herbert II.
General Electric Co.
Hardwick, Indle, Ine.
International Resistance Co.
Lynch, Arthur H., Inc.
Polymet Mfz. Corp.
Shallcross Mfg. Co.

RHEOSTATS:
:éyen-liradley Co.

ntral Radio Labo r

Electrad, Inec, e
Frost, Herhert II.
General Radio Co,
Polymet Mfg. Corp.
United Sclentific Laboratorles

BOREW MACHINE PRODUCTS:

Aluminum Co. of America

Nationa] Vulcanized Fibre Co.

Scovill Mfg. Co.
Standard Pressed Steel Co.
8ynthane Corp.

SCREWS, METAL DRIVE:
Parker-Kalon Corp.

SEALING COMPOUNDS;
Candy & Co.
Mitchell Rand Mfg. Co.

SBHIELDING, METAL:
Aluminum Co. of America
Hammarlund Mfg, Co., Inc.

BHIELDS, TUBE:
Carter Radio Co.

SHORT WAVE APPARATUS:
Cardwell, Allen D., Co.
General Radio Co.
Hammarlund Mfg. Co., Inc.
Lynch, Arthur H., Inc.

BOCKETS. TUBE:
Frost, Ferbert I1.
Qeneral Radio Co.
Lynch, Arthur H., Inc.

BOLDER:
Amplion Corp. of Amer.

Kester Solder Co.
Jensen Radio Mfgz. Co.
Oxford Radio Corp.
Rola Co., The

SPAGHETTI:
(Ses Wire, Spaghetti).

AMPLIFIED
e | OPPORTUNITIES

SPEAKERS: ()
Amplion Corp. of Amer,
Klectro-Acoustic Prod. Co.
Jensen Radio Mfg. Co.
Potter Co., The
Rola Co., The
Transformer Co. of Amer. B =)

SPROCKETS:
Chicago Gear Works

STAMPINGS, METAL:
Aluminom Co. of America

Metal bﬁ)‘eclﬂlty Co.

Bcoviil &. Co.
SUBPANELS:

Formlica Ins. Co.

General Radio Co.
Natlonal Vulcanized Fibre

SWITCHES:
Electrad, Inc.
Ferranti, Inec.
Rodale Mfg. Co.

SWITCHES, MERCURY:
G. M. Laboratories, Inc.

TABLES, STEEL WORI:
Angle Steel Stool Co.
Standard Pressed Steel Co.

TANTALUM:

Fansteel I’roducts Co., Inc. /

TAPES, FRICTION:
Mitehell Rand Mfg. Co.

TELEVISION PARTS: / p
Allen-Bradley Co. e
Clarostat Co., Inc.

Lynch, Arthur H.. Inc.
Shallcross Mfg. Co.

mmm wenairon. | fOP the AMBITIOUS
General Radio Co. |
Jewell Electrical Inst. Co.

TESTERS, TUBE: ANEW world of opportunity is knecking at yeur door.
Ferrantl, Inc. Are you going te bury vour head under the covers and
?::iﬁ“mﬁ'zdll"nﬁmco grab an extra snooze?

Weston Elec. Inst. Co. Wake up! An anxious market for sound system installations

TESTING INSTRUMENTS: awaits you.
gg‘;l‘.e‘lrrllgl'EIlggirlc Co. Theaters, aniusement parks, lhotels, stadiums, dance halls, all
General Radio Co. these and over fifty more are clamon’ng for you
Jewell Elec. Inst. Co. to sell them and install complete audio repreduction systems

lé'ne%ll?)nl;:‘l)él(;'c;zslclgi"l(‘lll Corp, | 10 meet the urgent and peculiar acoustical needs of each joh.

Visualize your opportunity, man! Hardly anyone capable of
supplying the equipment but ourselves. And we know the
business from A to Z. We're one of the oldest andio engineer-
ing equipment manufacturers in the world, and we know the
possibilities.

TESTING KITS:
General Radio Co.
Jewell Elec. Inst. Co.
Weston Elec. Inst. Co.

TESTING LABORATORIES:
Electrical Testing Labs.

TIN COATED METAL:
Baltimore Brass Co.

TOOL STANDS:
Standard Pressed Steel Co.

A distributor-contractor’s franchise, embracing territorial pro-
tection in this market, awaits you, if von can qualify.

Act now! Don’t delay! Write us for Booklet RE-1029.

RADIO RECEPTOR Co., Inc.
110 Seventh Ave., New York City

Licensed by Radio Corporation of America
and Associated Companies

TOOLS:
Willor Mfg. Corp.
TRANSFORMERRS. AUDIO:
American Transformer Co.
Dongau Elec. Mfg. Co.
Ferrant!, Ltd.
General Radlo Co.
Jefferson Electric Co.
Radio Receptor Co., Inc.
Samson Elec. Co.
Thordarson Electric Mfg. Co.
Transformer Corp. of America

TRANSFORMERS. |
B-POWER UNIT:
American_Transformer Co.
Dongan Elec. Mfg. Co.
Ferrant!, Ltd. |
General Radio Co. |
Jefferson Electric Co.
Radio Receptor Co.. Inc. |
Samson Elee. Co. | RE-1-30
Thordarsen Electric Mfg. Co.
Transformer Corp. of America ‘ RIZER
Radie Receptor Co.. Inc.
Szinson Electrie Co
TRANSFORMER C\ASES,
YSTEM
Metal Speciatty Co

The New Ariel Theatre at Buflulo.
N. Y. equipped with n complete
sound system, including 4 Wright-
Decoster speakers und Powerizer 230
Rack and Puanel. Instailation by
Buffalo Radio Engineering Laborn
tories after very cureful sarvey by
BREL and Radie Receptor engineers,

TRANSFORMERS, BROADCAST
STATION:
Ferranti. Inc.
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Our Experts
Will Help Solve
Your Problems

Today . . . lelt is playing an
important part in radio manu-
facture.

And . . . the problems per-
taining to its application have, in
no small measure, been solved
through the technical depart-
ment of Western Felt Works.
In considering your own needs
—we shall be pleased to ex-
tend the services of our experts
—as well as the entire facilities
of our Manufacturing Division.
Immediate delivery may be
called for on any of the follow-
ing cut and ready to use items:
Speaker Felt Cushions
Cabinet Packing Felt
Cabinet Conveyor Felt
Acoustical Felt

Felt Washers, Gaskets.

WESTERN
FELT WORKS

4029-4133 Ogden Avenue
CHICAGO

New York - Boston - Cleveland
Detroit - St.Louis - San Francisco

Radio Engineering, January, 1930

TRANSFORMERS, FILAMENT
HEATING:
Dongan Elec. Mfg. Co.
General Radio Co.
Jefferson Electric Co.
Thordarson Electric Mfg. Co.
Transformer Corp. of America

TRANSFORMERS. OUTPUT:
Dongan Elee. Mtg. Co.
Ferranti, Ltd.

General Radlo Co.

Jefferson Electric Co.

Radlo Receptor Co., Ine.
Sameon Elec. Co.

Thordarson Electric Mfg. Co.
Transformer Corp. of America

TRANSFORVMERRK. POWER:
American Transformer Co.
Dongan Elec. Mfg. Co.
Ferranti, Ltd. -

General Radio Co.

Jefferson Electric Co.

Polymet Mfg. Co.

Radio Receptor Co., Ine.

Sameon Elec. Co.

Thordarson Electric Mfg. Co.

Transformer Corp. of America
TRANSFORMERS, R. F.,

TUNED:
Cardwell. Allen D. Mfg. Co.
Hammarlund Mfg. Co., Ine.

TRANSFORMERS, STEP-
DOWN:

Amplion Corp. of Amer.

Radio Receptor Co., Inc.
TUBE MACHINERY:

See (Machinery, Tube.)
TUBE, IPACKING:

Holed-Tite I"acking. Inec.

TUBE PARTS:
American Electro Metal Corp.
Callite Products Co., Inc.
Cleveland Wire Cloth & Mfg. Co
Engineering Co., The
Fansteel Products Co., Inc.
General 1’lastics, Inc.
Gilby Wire Co.
Goat Radio Tube Parts Inc,
Lepel 1ligh Freq. Labs.
Nat'l.-Ilarris Wire Co.
Newark Plate Laboratories
Newark Wire Cloth Company
Synthane Corp.. Ine.
{See Parts, Tube.)

TUBE TESTERS:
(Sce Testers, Tube)

TUBES, A.C.:
Arcturus Radio Co.
Cable Radio Tube Co.
De Forest Radio Co.
Hyvac Radio Tube Co.
Marvin Radio Tube Corp.
National Carbon Co., Ine.
Perryman Electric Co.
Sylvania Products Co.
Televocal Corp.
Triad Mfg. Co.

TUBES, RECTIFIER:
Arcturus Radio Co.
Cable Radlo Tube Co.
De Forest Radio Co,
IIyvac Radio Tuhe Co.
National Carbon Co.. Inec.
Perryman Electric Co.
Svlvania Products Co.
Televocal Corp.
Triad Mfg. Co.

TUBES, SCREEN GRID:
Arcturus Radio Co.
Cable Radio Tuhe Co.
De Forest Radio Co.
Hyvae Radio Tube Co.
National Carbon Co.. Inc.
Perryman Electric Co.
Svivania Products Co.
Televacal Corp.

Triad Mfg. Co.

TURES. TELEVISRION
See (Cells, Photoelectric.)
TUBING. NICKEL:
National-Harrle Wire Co.

TUBING. REFRACTORY:
Stupakoff Labs. Inc,
TUBING, VARNISHED:

Alpha Wire Corp.
Mitchell Rand Mfg. Co.

UNITS. SPEAKER:
Amplion Corp.
Jensen Radio Mfg. Co.
Rola Co.
Wright DeCoster. Inc.
UNIVERSAL JOINTS:
Chicago Gear Works
VARNISH:
Maas & Waldstein Co.
Mitchell Rand Mfg. Co.

VOLTAGE REGULATORS:
{See Regulators)

www americanradiohistorv com

VOLTMETERS, A, C.:
Ferranti, Inc,
General Electric_Co.
General Radio Co.
Jewell Elec. Inst. Co.
Weston Elec. Instrument Corp.
VOLTMETERS, D, C.:
Ferranti, Inc,
General Electric Co.
General _Radio Co.
Jewell Elec. Inst. Co.
Weston Elec, lnstrument Corp.
WASHERS:
American Felt Co.
Aluminum Co. of America
Booth Itelt Co.
Electrical Insulation Corp.
Scovill Mtg. Co.
Shakeproof Lock Washer Co.
Synthane Corp.
Western Felt Co.
WAXES, IMPREGNATING:
Candy and Co,
Mitchell Rand Mfg. Co.
WAXES, INSULATING:
Candy and Co.
Mitchell Rand Mfg. Co.
WAXES, SEALING:
Candy and Co.
Mitchell Rand Mtg. Co.
WIRE, ANTENNA:
Acme Wire Co.
Alpha Wire Corp.
Dudlo Mf‘f. Corp.
National Vulcanized Fibre Co.
Roebling, J. A., Sons Co.
Rome Wire Co.
WIRE BALLAST:
National-Harris Wire Co.

WIRE, BARE & TINNED COf-
PER:

Alpha Wire Corp.

Dudlo Mtg. Corp.
Roebling, J. A., Sons, Co.
Rome Wire Co.

Spargo Wire Co.

WIRE, COTTON COVERED:

Acme Wire Co.

Alpha Wire Corp.

Dudio Mfg, Corp.
Roebling. J. A.. Sons Co.
Rome Wire Co.

WIRE, ENAMELED COPPER:

Acme Wire Co.

Alpha Wire Corp.

Dudlo Mfg. Corp.

Polymet Mfg. Corp.

Roebling. J. A.. Sons Co.

Rome Wire Co.

IRE, FILAMENT:
wAmerlcnn Electro Metal Corp.

Callite Products Co.. Ingc.

Fansteel Products Co., Inc.

Gilhy Wire Co.

National-Harrls Wire Co.
WIRE, HOOR-UF:

Acme Wire Co.

Alpha Wire Corp.

Dudio Mtfg. Co.

Roeblln‘%.‘ J. CA., Sons, Co.

Rome re Co.

WIRE, LITZENDRAHT:
Dudle Mfg. Corp.
Roebling. J. A. Sons Co.
Rome Wire Co.

WIRE, MA‘GNI(;‘T:

cme Wire Co.
?\nnfm\dn Wire & Cable Co.
Dudlo Mfg. Corp.
Inea Manufacturing Co.
Rome Wire %ENUM
, MOLYB H

W;gsrlcnn Klectro Metal Corp.
Callite Products Co.. Inc,
Fansteel Products Co.. Ine.

WIRE, PIGTAIL:

Dudlo Mfg. Corp.
Roebling. J. A.. Sons Co.
Rome Wire Co.

WIRE, RESISTANCE‘
Alloy Metal é\'ire Co.

Gi Wire Co.
Nalt‘ignnl-llnrria Wire Co.

WIRE, SILK COVERED:

Acme Wire Co.

Alpha Wire Corp.

Radio Wire Corp. .
Roebilng. J. . sSons Co.
Rome Wire Co.

WIRE, SPAGHETTI:
Acme Wire Cao
Alpha Wire Corp.
Mitehell Rand Mfg. Co.
Tlome Wire Co.

WIRKE. TINNED COPPER:
Alpha Wire Corp.
Dudle Mfg. Corp.
Roebling. J. A.. Sons. Co.
Rome Wire Co.

ZINC:

S&t. Joseph Lead Co.
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3rd Annual Design Number
Radio Engineering
FEBRUARY, 1930

The radio industry is now working on new models for 1930-31. Samples
of materials, parts and equipment are being tried out and tested. Specifi-
cations are being decided upon and issuned. Buying plans for 1930-31
production are now being made and orders are heing placed earlier this
year.

Advertise Your Products
Dominantly in the

February issue of
Radio Engineering

:

e
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o

x

e

)
i,
)

A

D Sy
-'\J lr

e

T

Note: The A.B.C. circulation of Radio Engineering is
over 12,000—-confined rigidly to executives, engineers, fac-
tory and broadcast station personnel, servicemen and tech-
nicians. It includes the buying power personnel of the o

H 4 4
manufacturers of radio r 8y SP s, parts, 7y
ies and tubes—the manufacturers of public address sys-
tems, television and broadcasting equipment—the manu-
facturers of aeronautical radio, automobile and marine
radio and electrical phonographs.

Reserve Space Now in the
February Design Number
(Forms Close January 25th)

Bryan Davis Publishing Co., Inc.
52 Vanderbilt Ave.,
New York City

Chicago Cleveland San Francisco
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| DEPENDABLE |

QUALITY — UNIFORMITY
SERVICE

ON
WAXES — & — MELTABLE
INSULATING and WEATHER-
PROOFING COMPOUNDS

WAXES—AI 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, Il |

“For over 35 yrs.” ‘

Radio Engineering, January, 1930

AcmE WiIre Propucts

Parvolt Filter and By-Pass Condensers
Coils — Magnet Wire Wound
Varnished Insulations
Magnet Wire — All Insulations

All products made to Recognized Com-
mercial Standards, including those of :
National Electric Mfrs. Assn.
Radio Manufacturers Assn.
American Society for Testing Materials

For 25 years manufacturers and sup-
pliers to the largest and most discrim-
inating users.

THE ACME WIRE Co.

NEW HAVEN, CONN.

Branch Offices
New York

52 Vanderbilt Ave.

Cleveland

Guardian Bldg.
Chicago

842 N. Michigan Ave.

A PAGE p PAGE
Acme Wire Co,. The.......... I'ansteel Produets Co., Inc........... 16 Parker-Kalon Corp. ................. 5
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lloled-Tite Packing Corp............. 10 Seymour Co., The. .. i 71
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Beltone Corp., Ltd.... 73 gkmmort‘e‘lCo.,Cw. Kvws soeag 70
Booth Felt Co., The... Spargo Wire Co 71
o , Incay Mtg. Corfos yimwgi-an oo gdeniin 25 > E
Buyers Directory .......... Int'l Machine Works, 1ne. 15 tnndnrdll ressed Steel Co. 73
C 1nt’l Resistance Co 66 g{ "TP ‘LI‘;M] (Iforp """ gg
................. upako! abs., Inc..
S E Ly NG qpmes pras
g::]l(i]te ‘{’r&ducls Co. o 'lzré ynthane Corp., lne 16
ancy O, ; Ja % Cok il it o ads 66
Carduell, Aliea b Aif Co B T M i T
Central Radio Laboratories 26 : ] p SRR T R Televocal C 65
Central Scientitic Company. .. r 13 T oem?m Fnor[:é P AR b AT L a3
R e + 30 e TR (s & Thordarson® Electric Mg ‘o, 53
Clovolontd Wite Cloth & ﬁié’““ 3 ].,':) e eftor SOMIE (Omwymsr~rssrasmrmenr d Transtormer Corp. of America 23
Crowe Name Plate & Mfg. Co 0
D Lamination Stamping Co............ 71 v
, Leach Relay Co...... 70 Universal Microphone Co., Ltd....... 70
gtl\rcy Lﬂlyotﬁﬂogesu- Lyneh Mfg Co., lne 69
el"orest Radio Co.... 2
Dexter, C. H., l&fSonCs. Inc. . w
Dongan Elec. Mfg. Co........ .
Dubilier Condenser Corp. Maas & Waldstein Co............... 89 Western Felt Co.................0., 76
Dudlo /MIg. COrvavriia rgsassspring Metal Specialty Co., Weston Elec. Instrument Corp... 20
Monowatt Elec. Corp Wiley & Son, Inc, John......... 68
E Willer Mfg. Corp....... 71
Elsler Eleetric Corp..... 14 Wireless Egert Eng. Co.. 67
Electrad. Inc. .. ......... 67 Natlonal Unfon Radio Corp..........
Electrical Insulation Corp 61 National Vul. Fibre Co...... Second Cover A
Electric Specialty Co..... 64 Newark Plate Laboratories........... 15 -
Electrical Testing Labs. .. 70 Newark Wire Cloth Co............... 12 Zapon Co., The....oovveuunnn. ey o
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“ROUND ROBIN”

of
: -

S N

e N\ \? C\Y‘ P*CS)

<8 $
G &
Group
Subscription
Rate

(The subscription
rate for individual
subscribers is $2.00 a
year.)

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

(M) Manufacturer

(Pleass oheck “*M’* if you are an execu-
tive, purchasing apent, production mana-
ger, service manager, glant superintendent
or foreman.)

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

(D) Distributor or
Dealer
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Modern prm'u('tion demands
)n()t/ern

Im-,lcing

\’

" TISSUES|

L

O Radio set is any better than its

i weakest link, and the weakest link is
very often a filter Condenser. No Con-

e v Ty A ! denser is any better than the thin strips
U8 s iy aet of Insulating Tissue which separate the
Forciin Parears: ndine layers of metal foil. A pinhole or a speck
of metal in the Condenser Tissue means

B a breakdown of the Condenser, with the
No matter what your product—- entire set put out of commission’.

there is a place for SHAKEPROOF.

DEXSTAR Condenser Paper is regarded

A neater jOb, a faster jOb, money by Radio experts as being the highest
] _ grade Insulating Tissue ever made—the
Saved’ time saved—and the teeth freest from defects, the most uniform in
of twisted steel can’t let go. quality, the most lasting under exacu::ﬁ
A hundred d . and unusual requirements. DEXST
undred and one different Condenser Tissue is the specialized prod-
industries are using SHAKEPROOF. uct of a paper mill which has excelled
) in Tissue Paper production for three
Mail the coupon below for generations.
Samples—you ShOUId be using RADIO designers and builders should
SHAKEPROOF’ too. 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-

SH AKEPRO@F demser “manufaciurers are now using

Lock Washer Company C. H. DEXTER & SONS, INC.

{ Division of imors Tool Works } .
2509 North Keeler Avenue Chicago, lllinois Makﬂ;lol:n';::;a[“océ;‘: z’(.:l:NPa””

Free Shop Test Samples
SuakePrOOF Lock Wasner Company
2509 North Keeler Avenue
Chicago. lllinois
Please send me samples of :
[] Suakerroor Lock Washers to fit bolt size.
[J Snakerroor Locking Terminals size
Firm Name .
Address -
Town____ __ State
By

Wittiaxs Prss, INC., NEW YORK—ALBANY
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It Pays
to
Buy Your

Transformers
N i

ah

Present business conditions offer positive proof. Set and Amplifier manu-
facturers who purchased their parts from outside sources saved thousands of
dollars. A wire to the supplier held up production.

Manufacturers who built their own parts were forced to carry a huge inventory
on parts as well as on sets.

The cycle has swung back in the automobile industry. One of the leaders,
who formerly thought it good business to make all his parts in his own plants,
has discontinued that practice and now contracts with outside manufacturers.

Transformers built by Dongan have the undivided attention of a 20 year old
company highly specialized and organized in Transformer engineering and
manufacturing. Those who use Dongan as a source are certain of securing
the very latest in sound development. a consistently frst-class product, and
the very lowest production price.

Amplifier and Service Engineers

Here are the Season’s Most Popular Items
for 245 Tube Construction

No. 994—Power Ampliher Transformer $12.00

either No. 2189 Push Pull Output Transformer . $12.00
with No. 2142 Push Pull Input Transformer. ... . .. . 4.50
or No. 3107 Straight Qutput Transformer. . . .. 12.00
with No. 2158 Audio Transformer....... . ........ 450

D-946—Standard Condenser Unit $22.50
No. 5554—Double Choke (use in Filter Circuit) ...$11.00
No. 2124—Transformer (Radio and Phonograph Amplification) ... 6.00

Check or Money Order will give you immediate delivery.

DONGAN ELECTRIC MANUFACTURING CO.

2991-3001 Franklin St., Detroit

A NNSTORME
MERIT
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Radio Tube Checker in a Bakclite Molded case. Made by The Radio Products Co., Dayton. Ohio.

A superior instrument case of
Bakelite Molded at 50 per cent less cost

OOD proved to be an unsatis-

factory material for the case
of the A. C. tube checker shown above.
The finish was easily marred, and
wood is always subject to warping and
splitting. Through the use of Bakelite
Molded the makers not only secured
a more sturdy, compact and durable
case, but obtained it at 50 per cent less
cost.

The seamless Bakelite Molded case is
formed in one press operation, with a
smooth, hard, lustrous surface inside
and out. It is far more attractive in
appearance than a wood case, and pro-
vides greater protection for the sensi-
tive instruments assembled within it.
Another advantage is that the smooth
Bakelite Molded surface does not
scratch the finish of furniture upon
which the case may be placed.

Bakelite Engineering Service. Intimate knowledge of thousands of varied applications of Bakelite Materials com-
bined with eighteen years’ experience in the development of phenol resinoids for radio uses provides a valuable back-
ground for cooperation offered by our engineers and research laboratories. Worite for Booklet 38M. *Bakelite Molded.”

BAKELITE CORPORATION

247 Park Avenue, New York, N. Y.
BAKELITE CORP. OF CANADA. LTD.

AK

REGISTERED

e ——

THE MATERIAL OF

Chicago Office: 635 W. 22nd Street

163 Dufferin St., Toronto, Ontario, Canada

LITE

U. S PAT. OFF.

The regustered Trade Mark and Symbol shown abave may be used only on products made from materials
manofaciured by Bakelite Corporation. Under the captal B’ 15 the numencal sign for Infinity. or unhmited
quantity It symbalizes the imfinite number of prescnt and future uses of Bakelite Corporation’s products
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