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Foreveryelectricaland
industrial use. Graded
10 your requirements.
Adeguatestockinsures
prompt delivery at all
times.

NATIONAL
VULCANIZED

FIBRE

Making it right

for you

1¢’s mighty versatile stuff, genuine lami-
nated bakelite. The way it applies itself
to the benefit of manufacturing is really
astonishing. Ten chances to one it will
work better in your product than some
other material you're using now—such as
metals, glass, porcelain, leather, rawhide,
hard rubbcr, wood. And ten chances to
one, Phenolite, Laminated Bakelite, will
improve the quality of your product with-
out decreasing vour profits.

Qur Service Engincering Department is
an cager staff of chemists and engincers,
ready to help you determine whether or
notPhenolite will make fabrication easicer,
swifter, more economical, whether or
not Phenolite will be likely to add to the
measure of quality in quantity production.
Qur laboratorics are where known re-
quirements meet known performance. If
your product is peculiar, all the better.
Write for full information.

‘PHENOLIT

Reg U'S Pat O

A Llaminated BAKELITE

SHEETS : RODS : TUBES :SPECIAL SHAPES

Offices in Principal Cities
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The electrical industry
has discovered many
instances where a very
1hin, very tlexible fibre
of high diclectric and
bending strength isan
absolute necessity—
and in these cases thev
have discovered too
that PeerlessInsulation
meets their needs.

PEERLESS
INSULATION

NATIONAL VULCANIZED FIBRE COMPANY, WILMINGTON, DEL., U.S.A.
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ESEARCH work never ends in the
Formica laboratories. Materials and
methods are constantly under study and
occasionally something important develops.

Formica today is more easily workable,
and at the same time better electrically
than it was a few years ago.
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The fact that leading American electrical
organizations have used it without a break
for 10 to 15 years is evidence that better
insulation is not obtainable.

An exceptionally large equipment of fabricating
machinery and a location near the center of in-
dustry makes prompt production and delivery of
finished insulating parts possible.

Send your blue prints for quotations

THE FORMICA INSULATION COMPANY

4638 Spring Grove Avenue

Cincinnati, Ohio

ORMICA
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A NEW ADDRESS
Is Provided for Sylvania Engineers

New, huge laboratories—for materials testing by more than ever
exacting standards—for even more rigorous inspections of
product—for even greater research—are provided for Sylvania
Engineers in new huge Plant Number One.

Thirty-five thousand Sylvania Tubes per day. With twelve

hundred employees and the newest of new production equip-
ment.

And such light, air, ventilation—and employee comfort winter
or summer—as raise this business structure far above the
accepted definition of a factory.

s

All of which is important to Sylvania and to you in only one
respect—that you shall have sufficient numbers of Sylvania

Radio Tubes without sacrifice of a single factor of Sylvania
standards of excellence.

" While the administrative officials will continue in their own
building, the entire Sylvania engineering staff has been installed
in the new structure, thus coordinating under its huge roof,
Engineering Research, Materials Test and Production Inspec-
tion divisions.

Sce Our Exhibit at the
EIGHTH ANNUAL CHICAGO

RADIO SHOW SYLVANIA PRODUCTS COMPANY
COLISEUM, CHICAGO 1 :
Octaber 21st to the 27th, inclusive Emporium, Pennsylvania
Booth No. 1--2. Section W

7 RADIO TUBES

Licensed Under RCA Patents
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EDITORIAL

October, 1929

-~

OUTSIDE PURCHASING

S OUTSIDE purchasing speculative?

Can a radio set manufacturer count

on satisfactory delivery and engineer-

ing coordination when dealing with parts
manufacturers? Such questions have often
been raised.

A great number of manufacturers in the
radio industry have worked up an entirely
self-contained manufacturing structure—more
or less self-reliant and in very few cases, draw-
ing from the parts manufacturer. Everything
is designed and fabricated according to the
manufacturer’s own pattern. In a sense, this
may be very good practice, but, nevertheless,
the fact remains that excessive plant space is
required in the event that quantity produc-
tion is a factor—and where is it not a factor
in this new era of competition?

Undoubtedly, the largest manufacturers,
with huge plants and numerous subsidiaries,
will find little profit in dealing extensively
with parts manufacturers; they are already
equipped through their subsidiaries for han-
dling design and fabrication. However, from
the viewpoint of the smaller concerns turning
out sets, outside purchasing appears not only
a satisfactory procedure but decidedly advan-
tageous.

Manufacturers of parts and accessories,
who are, undeniably, specialists in their own
respective fields, can often produce in quan-
tity better units than can the set manu-
facturer. Proof lies in the fact that their
efforts are directed in one particular channel
of endeavor.

At one time the automotive industry was
composed entirely of automobile manufac-
turers. T'oday. few parts are made in the auto-
mobile plants. The auto manufacturer has
learned by actual experience over a period
of many years that it is cheaper; from most
every point of view, to purchase his parts and
accessories on the outside and use every bit of
available plant space for actual production

assembly. Only recently, the builder of the
most widely used car in the world turned to
outside purchasing. Yet the company is self-
contained.

The purchase of parts on the outside makes
it possible to change a design, when necessary,
without long and expensive delays in getting
into production. This practice makes the pro-
duction system decidedly more flexible and at
the same time relieves the set manufacturer
of a great deal of unnecessary burden and
responsibility.

Obviously, when parts are purchased on
the outside more plant space is made avail-
able for assembly purposes-—or made avail-
able for emergency production purposes.
Furthermore, this practice offers to the set
manufacturer the services of scores of well-
equipped and well-manned research organi-
zations, with specialized knowledge and facili-
ties. It saves on the cost of new machinery,
it reduces large overhead costs of trained engi-
neers and master machinists and it reduces
labor costs as well.

The division of effort and time in the manu-
facture of parts and their assembly is reason
enough for the contracting of parts on the
outside. Let any extra cffort and time be
directed into other channels, such as distribu-
tion or production, and profits will show a
decided increase.

Parts manufacturing is a highly competi-
tive field. Tt is necessary, therefore, that these
manufacturers meet the requirements of every
field to which they cater. T'he pressure of
this competition has forced the average parts
manufacturer to narrow down his own opera-
tions to a few specialized lines. He, like
other manufacturers, employs the most effi-
cient production systems and the most modern
machinery. With these aids he is able to meet
the most rigid demands.

M. L. MUHLENAN, Editor.
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Radio sets are constantly being im-
proved. The condenser that meets all
the requirements of the set of to-day
may be obsolete in the set built for next
year's market. The set manufacturer
who uses Scovill-made condensers need
never worry over his product being be-
hind the times: rather may he be cer-

CONSTANT DEVELOPMENT WORK

tain that Scovill electrical engineers, in
close touch with the radio industry.
will have new and improved condens-
ers ready at the time the industry is
ready for them.

This Scovill development work as-
sures customers of condensers always
slightly ahead of the market trend.

Scovill condensers and radio parts are manufactured under strict
laboratory supervision. Telephone the nearest Scovill office.

SCOVILL

MANUFACTURING COMPANY

WATERBURY, CONNECTICUT

New York Providence
Chicago Cleveland
Boston Philadelphia San Francisco

In Europe — The Hagune, Holland

Atlanta
Cincinnati Detroit

Los Angeles
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BUILDINGS COM.
PLETED THIS YEAR
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® THESE completed buildings, and the

acres of equipment now being installed, are eloquent testimony

of Dudlo’s faith in radio. « » The coming season will find
Dudlo fitted as never before to assume its responsibi|ity—the
industry's preferred source of supply for wire and coils.

DUDLO MANUFACTURING COMPANY, FORT WAYNE, IND.

Division of General Cable Corporation
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RECTIFIERS

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

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

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

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

ELKON, Ixnc
Division of P. R. Ma]]ory & Co., Inc.
INDIANAPOLIS, IND.

oYy E] ,K ON
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ANNOUNCING
SIX NEW FROST
TANDEM UNITS

These six new Frost-Radio Volume Controls are representative
of the service rendered by Herbert II. Frost, Inc., in meeting

the demands of the manufacturers of receiving sets of today
and tomorrow. Tandem units such as these operate smoothly,
noiselesslv and with an almost total absence of wear. They
are non-inductive, unaffected by temperature or humidity
changes. They may be obtained in any desired curve.
Wire wound or carbon element type. Clockwise or
counter-clockwise knob rotation. Shaft and
thimble length to suit your needs.

\s the world’s largest manufacturers of
high grade variable resistors, we are sin-
gularly well equipped to supply your re-

quirements, no matter what they may be.
Write us in detail regarding vour vari-
able resistor problems, and
have us submit sam-

ples to meet your

Brief dati on six tandem
units illustrated

A. No. 280-280. Comblination metal

shell wire wound and eampasition ele-

ments. Wire wound up to 15,01k ohms.

Composltion, 5,000 to | megohm. 1theostat

or potentlometer type in elther unit. Unlts

Insulated from cach other. Diameter, 1 11,16

in. Denth of shell. 1 3/8in.

18, No. 890. Doutile depth metal shell unit in

rheoatat or potentlometer type. Rotors in same

clcc(rlml connectlon.  Compesltion  elements,

5,000 ohms to | megohm in each unit. 14ameter,
7/81n. Depthofshell, 1 3/16 in.

€. No, 1880-1880. Same as 280-280 except all

bakellte,

0. No. 200-200. Metal shell type wire wonnd rmlsmm

with registances from 5 ohms to 10,00 ohms. Split wi

1ngs. 1theostal nr poulllloml‘l.('r types. Uniis insula nul Dlumeler 17/16 in.

Depth of shell, 1 1,2 in.

E. No. 2880-2880. Bukelite shell composition element only. Resistanee range from
(013 ohms to 1 megolim. All curves, Potentiometer or rhmsl at types. Unlts insulated

from each other. Diameter. 112 In. Diepthof shell, 11

F. No. 590-590. Metal shell, composition eletient only. Iteslstances (romn 5.000 ohms to 1 megehm.

All curves, I’nll ntiowieter of rheostat types. Units Insulnted from cach other. Dinmeter, 1 5,16 in. Depth

RT H. FROST, INC.
el "Fa?f::ses ELKHART, IND. '8 North Lasalle

wwWwW americanradiohistorv com
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Y\ $16,000,000 Corpora.tnon Wil s
i Add Other Independents, ’
Sponsors Assert.
i .
J. E. DAVIES HEADS BOARD
-

g of Low Grade Tube Sales Is

e A Said to Be Allied

Predicted—RC
With New Concern.

——-___—___’—‘

e 2 new unlt in
as &an°

= t
—jove to cred
adio tube h\d\“’

THE **NEW YORK TIMES.™ AUG. 24,
devoted almost an entire column to the
announcement of the National Union
Radio Corporation.

HERE IS THE START!

These Four Brands
are now in:

SONATRON
2 MAGNATRON
*“A Fair-play-to-all ]
“We’ll give you the Finest Radio Sales Policy.” MARATHON
Tubes science can design.”’ ASSURES -
it o A e TELEVOCAL
NATHAN CHIRLESTEIN Vice-Presiden: —_

ch
Executive Vice-President En(eharze(ol Sal“ @nd Adv‘"“mg

NATIONAL UNION
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is Out!

Newspapers From Coast to Coast
Herald the Entry of a New Giant
Into the Tube Business ...

National Union Radio Corporation

takes its place beside R. C. A. and Cunningham
. .. experts now forecast the end of
present chaotic trade practices

b
On August 23rd at 4:10 P. M. the final Capitalized at $16,000,000, lack of money
papers were signed . . . a clerk released the will not handicap its development.

news to 1100 newspapers . .. the National
Union Radio Corporation had at last
become a fact!

The radio editors of a big New York paper
describe it as ‘‘The most important radio
news this year.”

A prominent jobber from Chicago wired—
“National Union will do much to
stabilize the radio tube business.”

Retailers the country over are greeting
the news with enthusiasm.

National Union with a capacity of 75,000
tubes a day becomes one of the three largest
manufacturers of radio tubes in the world.

Directed by a group of the country’s ablest
radio executives, it should quickly win a
position at the head of the radio industry.

Through a reciprocal agreement with R.
C. A., National Union will have the benefit
of every important existing radio patent.

Look for big things from this new organ-
ization. Look for the fairest trade practices
in the business. Look for the finest tubes
science can devise.

More big news will follow during the next
few months. Watch the next issue of this
magazine.

RADIO CORPORATION

www americanradiohistorv com
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Electrostatic Condensers for All Purposes

Dependable Service Year
After Year Since 1907
Has Made

Jaradon

The Accepted Standard
For Exacting Service As
Well As General Applica-
tion On Land And Sea
And In The Air

W

g

Wireless Specialty Apparatus Company

Jamaica Plain, Boston Est. 1907

7

\'w / “ﬁ»
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New York Parks
are
PAM Equipped

In Central Park, New York, programs
such as Goldman's Band, speeches
originating in the bandstand, etc., are
picked up and amplified by a PAM
amplifier similar to that illustrated at
the left and fed over wires to twenty-

EEARRE R

i

t
!
(i
!
[
|

42 e |
LUy

9 . = 3 One of New
five municipal parks in other sections York's Parks
2-V PAM 19 of the city.
In each of these other parks is installed a Have you seen your park authorities?
2-\V PAM-19, shown above, which sup- A new |6-page bulletin giving mechanical
plies reproducers located at proper points. and electrical characteristics, representa-
thus permitting simultaneous quality repro- tive installations and many new PAM am-
duction at widely separated points. plifiers will be sent upon receipt of 10
The parks in your city are logical pros- cents in stamps to cover postage. When
pects for a similar type of equipment. writing ask for bulletin No. RE-5.
Main Office: ':'amo”“ /é;jl’]&‘O:- Fuctories at Canton
Canton, Mass. WANUFACTURERS SINCE 1882 and Watertown, Mass.

www americanradiohistorvy com
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THE SENIOR

THE JUNIOR

Produced by the manufacturers
of the Muter Ulira-Dynamic
Speaker — the new speaker of
glotious tone. Write for details
today on the sales possibilities
this speaker offers you in re-
placements for old sets equipped
with the magnetic type.

v

Muter

Radio Engineering, October, 1929

—brings Profits to
Dealers 'who Sell

MUTER DEPENDABLE
INTERFERENCE FILTERS!

LEAR, perfect music coming from the speaker. And then, suddenly
— crackle — sizzle — roar! Probably only a nearby motor or elec-

trical appliance. But fatal, just the same, to radio enjoyment.

Every local disturbance of this sort means a prospect for you. Help
your customers—and yourself — by selling them MUTER DEPEND-
ABLE INTERFERENCE FILTERS to remove the nuisance of man-
made static.

Made in two types

1. The Junior: For direct connection to radio set. Capacity type,
with large factor of safety for use on 110 volt A.C. Priced at
$5.00.

2. The Senior: For use in connection with electrical or mechanical
devices causing local disturbances. Capacity inductance — rated
for use on 110 volt A.C., on devices not exceeding 5 amp. current
draw. The senior may also be used in the same manner as the
Junior, in direct connection with the radio set, offering an addi-
tional inductance to eliminate disturbances. Priced at $7.50.

Write now for full information on this profit making filter.

LESLIE F. MUTER COMPANY

8440,South Chicago Avenue Chicago, IIL

www americanradiohistorvy com
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Unequalled Value in the Jewell Pattern 199
EVERY test necessary for effective radio servicing, including

screen grid receivers, is met perfectly by the Jewell Pattern 199, Write for catalog sheet which describes

. . . the Jewell Pattern 409, a four-instrument
the lowest priced, high quality set analyzer on the market. cet “analyzer for expert semvicemen, the

Pattern 199’s are built to the most exacting standards. The large the Jewell Pattern 210 Tube Checker, and
3% inch Jewell Instruments have been proved on thousands of complete line of Jewell Radio Instruments.
exacting industrial applications. The bakelite panel and silver con-
tact switches indicate the high quality of construction throughout.

In addition, the Pattern 199 is backed by the most complete
and thorough radio data service available, including complete
test data on sets of leading radio manufacturers. Jewell Analysis
Charts make it easy to record test data systematically for con-
venient comparison and analysis.

Thousands of dealers are converting service liabilities into profits
through use of the Pattern 199. Order one from your jobber today.

List price, $97.50 Dealers’ net price, $73.12

L " 29 YEARS MAKING GOOD INSTRUMENTS J
Il'lql n l Ill'l
I | I |
qr. " Iﬂll e ——— lh‘ ph “‘ﬂ

o e T —-‘
¢ Company

ical Instrumen x

{%\;’S‘{NE.‘&C:: Street, Chicagos 1linois

s v mnm 8 S

a
fet, “Instruc:
‘ Please send us Youfkggh,'necﬂveu.
. J el
2

for Servicing ewell High
‘:.‘:3' literature coverm{ nstruments.

Grade Radio Service
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ALUMINUM

for finer reception
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ETTER tone timbre, greater selectivity,

closer tuning, are highly desirable
qualities that Aluminum shields bring
to radio reception.

Aluminum shielding reduces interfer-
It eliminates electrostatic and
electro-magnetic interaction.

ence.

It makes possible more compact de-
sign and adds less weight to the set than
any other metal. It is very workable and
presents few limitations of sizes and shapes.

ALCOA
L
&%/
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Accuracy and uniformity beyond any-
thing ever previously attained can be se-
cured in variable condenser blades by
the use of Aluminum.

The Company produces a special
sheet Aluminum for this purpose with
gauge tolerance of .001 in thickness, and
with the total variation within one sheet
limited to .0005 inch.

This material is available to Radio
set manufacturers either in sheet or in

finished form.

Aluminum Die Castings combine lightness,
strength, accuracy and high conductivity. They
have equal strength with less than half the
weight of other casting materials.

Inquiry is solicited concerning the use of
Aluminum Die Castings for loud speaker frames
and bases, condensers and condenser frames,
drum dials, chassis and cabinets, and for Alu-
minum in any other form.

ALUMINUM COMPANY OF AMERICA
2468 Oliver Building, Pittsburgh, Pa.
Offices in 19 Principal American Cities

www americanradiohistorvy com
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Announcing

THE MOST MODERN
DIE-CASTING PLANT

In Structure—E quipment—Methods and Personnel Allied sets a new standard
for the industry.

The opening of the newly constructed plant of
the Allied Die-Casting Corporation places at the
disposal of all users of die castings, the many ad-
vantages possible through the combination of
every modern facility.

This large plant, the newest and most up-to-date
of its kind today, is devoted to two services. . The
more economical and more efficient production of
finer die castings - - - and - - - the production of
the most modern die casting machinery and its’
installation and servicing in manufacturing plants.

This new, model plant offers to manufacturers an
unsurpassed organization for the manufacture of
exceptionally delicate, intricate and involved die
castings, in which strength, accuracy and fine finish
are inherent qualities.

The new Allied building has been deliberately
planned. designed and built for just one purpose
- - - to permit the most economical production of
high quality die castings, by embodying every nat-
ural and physical advantage in its construction.

To this model structure has been added equipment
chosen after exhaustive tests—only. None but the
finest has been used. The great capacity of these
high speed tools will be utilized to the utmost in

the hands of skilled Allied artisans, producing the
natural result when experienced workmen use fine
tools.

As to methods—for many years Allied has suc-
cessfully die cast parts that had been declared im-
possible to the art. These methods are now con-
tinued in the new plant under ideal conditions
that make possible even greater developments in
the science of dic casting.

The Allied personnel is progressive. Old in die
casting experience-—but young in ability to accept
new problems and new facts, to discard old costly
methods and to be constantly alert to any factor
that will make it possible to produce better die
castings more efficiently and at lower cost.

The entire Allied model organization, as well as
the staff of engineers, which has been so successful
in the solution of production and die casting prob-
lems for some of the largest industries in the coun-
try, is at your command for consultation at any

time.
A{ESIDENT.
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Built by
ETTINGER

SPECIALIZING IN
REINFORCED CONCRETE
INDUSTRIAL PLANTS

ETTINGER SECURITY CONSTRUCTION CORP.

50 COURT STREET BROOKLYN, N. Y.
TEL.—TRIANGLE 1051

MILLWRIGHT WORK

ERECTING OF BENCHES—DISMANTLING—
MOVING AND ERECTING
IN

THE NEW ALLIED DIE CASTING PLANT

In addition to millwright work we maintain a
machine shop for production and develop-

mental machine work.

RUDEN & AARAAS

203-217 THIRTY-SEVENTH ST. BROOKLYN, N. Y.

www americanradiohistorvy com
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The Model Die-Casting Plant !

DRILL CHUCKS

TAPPERS

Used in the new Allied factory

Drill Chuck

High Speed Sensitive Tap-
ping Attachment (above)

is simple—nothing to adjust—if
the tap sticks or hits bottom the
Ettco slips—the same action
coming out. No clash of a posi-
tive clutch—just the smooth ac-
tion of the patented leather lined
cone clutch. Sensitive—speedy
—satisfactory.

No. 1—Tapping attachment 3/16” in steel
D™ 10, Colls - oo mmmeigm/n oo Ay Ak 4L 8 ALAE $35.00

No. 2—Tapping attachment 5/16” in stecl

352 in| Clledy . rerve - Pt Py e T g oY 50.00
No. 3—Tapping attachment !;” in steel

O Bl gy (LT W . . W 80.00

Including Chuck and 1, 2, 3 or 4 Morse Taper Shank

Self tightening — Hand
operated

Electric Vertical Tap-

ping Machine (above)

110 Volt—60 Cycle—Single
Phase shemi o s
110 Volt or 220 Volt D.C.
or 220 Volt A.C....

Write

us

None of us have time to fiddle
around with a key any more.
Another thing—why stand for

$95.00 chewed-up drill shanks?

100.00 The Ettco eliminated these
things ten years ago.

No. 1.A ...... Capacity 0 to 15—85.50

No. 1Y,-A . * 0 to 5/16— 6.00

No 2 0 to 34— 6.50

No. - 0 to i;— 9.00

13 to $3—11.00

Also fitted with collars for your portable tools
These Prices subject to Consumer's Discount of 109,

ETTCO TOOL CO., INC.

594 Johnson Avenue, Brooklyn, N. Y.

www americanradiohistorv com
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REPUBLIC METALS
PRODUCTS

Are extensively used in the new Allied Factory

Xz

Manufacturers in the New Industries are invited to
utilize our engineering and metallurgical laboratories

and staff in solving all problems of metal or alloy

construction
o
Communicate with us.

HIGH SPEED BABBITTS PIG LEAD
ROSIN CORE SOLDER INGOT COPPER
ACID CORE SOLDER ALUMINUM
BAR SOLDER TYPE METALS

(7 5]

REPUBLIC METALS

528 West 30th St.
NEW YORK CITY

BOSTON PHILADELPHIA WASHINGTON

www americanradiohistorv com
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Why MIARVIN Radio Tubes

~ _Serve Better ~ Live Longer ~

MARVIN Radio Tubes are
Master-built by skilled
engineers in the thoroughly
modern factory shown above.

The finest of automatic proc-

esses produce MARVIN Tubes

in quantity. Quality is insured

by the exceptional testing

methods installed by an engi-

neering staff second to none in
the industry.

The engineering departments
of radio manufacturers and
distributors are invited to test
MARYIN quality in comparison
with all other tubes. No matter
how comprehensive or rigid the
tests, we are confident of the
result. You will be convinced
that MARVIN Radio Tubes
““Serve Better and Live
Longer.”

MIARVIN

MASTER~-BUILT
RADIO TUBES

MARVIN
RADIO TUBE
CORPORATION
Irvington, N. J.

Sales Office
225 Broadway
New York City

A section of the thor-
oughly modern Marrin
SJactory, where Master-
Built Tubes are
produced.

www americanradiohictorv com
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- DONABLE PRIDE
WE POINT

to These Expressions
of Confidence by

Several Leading Radio
Set Manufacturers

in the QUALITY, |
SERVICE and T
DEPENDABILITY of o L y M E

ll%ﬂ A ']) \ ""We use Polymet Products because a specialized part is needed
£ | .
A J 4 _/1 N m = to complete the high quality of Fada sets”’.
_

TH

"We use Polymet Products because they are definitely superior
s = = specialized parts”.

STEme' "We specify Polymet Parts in the Console 35 and other Stewart-
W arner sets because we know that Quality radios can be made
WARNER. s = = only with Quality parts”.

]]Km N ([B We want King sets to give complete satisfaction; with Polymet
m = um specialized parts we know that perfect service is assured”’.

Is it any wonder then that Polymet supplies over 80% of the large set manufacturers with radio essentials ?

POLYMET MANUFACTURING CORPORATION, 839.c EAST 1341H ST, NEW YORK CITY

CONDEMSERS RESISTANCES TRAMSFORMERS

wwWw americanradiohistorvy com
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Success may be judged by many standards, and
you will discover how relative the term is, as
applied to Radio, when you tie up with CARDWELL
Condensers and compare Performance with what
you considered was Success before.

The CARDWELL line is intended to, and does,
meet a demand for the utmost in condenser value
and efficiency. It includes transmitting condensers
for broadcasting stations, commercial transmitters
and amateur uses, and receiving condensers of
several types and many capacities. The CARDWELL
Taper Plate Condenser—unbelievably rigid and
vibrationless —is incomparable for short wave
receivers,

CARDWELL Condensers are not dressed up to
delight the eye but are designed to do a job, and
upon their preeminent ability to do that job is
based the reputation of the CARDWELL.

#“The Standard of Comparison”

“In The Air” or “On The Air

CLASS TELLS

THE ALLEN D. CARDWELL MANUFACTURING CORPORATION

81

PROSPECT STREET + + BROOKLYN,

www americanradiohistorvy com
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LINE BALLAST
Why CLAROSTAT P

VERY engineer knows by now the importance of automatie line voltage regulation, both
from the engineering and the merchandising standpoints.

And most engineers know that the Line Ballast Clarostat is standard equipment in more radio
assemblies than any other type of antomatie line voltage regulator.

But very few engineers know even now why the Line Ballast Clarostat is the most popular form
of automatic line voltage regulator. And so, at this time, we present our case, briefly:

1. The Line Ballast Clarostat
is foolproof. No breakable
glass bulb, delicate filament,
gas, liquids or other factors

its ventilated resistance unit
provides marked advantages
over the glass-enclosed types
in the matter of rapid, posi-

tive and predetermined re-
sponse.

4. The Line Bdallast Clarostat
employs a perfected resis-
tance wire that cannot peel,
crack or oxidize. Therefore,
the mnit will provide a life
far in excess of that of the
usual radio assembly.

to cause trouble. Instead,
it is a husky, metal-clad,
neat cartridge, containing a
wire winding on a mica and
metal  framework. Posi-
tively nothing to break or
wear out.

2. The Line Ballast Clarostat
provides immediate voltage
regulation—without the 3 to
4 minute lag found in many
other types, which fail to
protect against nsunal fluctu-
ations.

5. The Line Ballast Clarostat is
not offered as a cure-all.
Instead, it is designed and
produced for a specific
power transformer. It is

3. The Line Ballast Clarostat fitted to a definite trans-

as installed in the usnal former and load. And that

radio cabinet or power unit explains why it maintains
casing, is free from resis- | secondary  voltages  well
tance variations due to within .707 even thongh line

drafts. On the other hand. voltage may vary over 30%.

(actual size)

And there is yet more to be told, but space forbids. Therefore—

DESIGNERS AND MANUFACTURERS—

Write for engineering data regarding line voltage problems in general and the Line
Ballast  Clarostat in  particular.  Better still, send us a power iransformer
wound with 80 or 85 volt primary employed in your prmhulwn sets, and we shall design
a suitable cartridge for same.

Clarostat Manufacturing Company, Inc.

Specialists in Radio Aids

.45}; ﬁ’ 289 North Sixth Street s

' CLAROSTAT 20

Brooklyn., N. Y.

www americanradiohistorvy com
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g Flllal Tests
s 17 ... lo assure

,.;ﬁr . - p@lf EC[IOI/I

g : j Naturally — every TRIAD Tube is constantly,
k rigorously tested throughout the entire man-
ufacturing process — a special test follows
every individual operation. Yet TRIAD does
more than that! When completed, each
TRIAD Tube is subjected to nine additional
J, and final tests for vital characteristics — tests
? so stringent that nothing short of absolute
perfection can survive them! This infinite care
in manufacture has won for TRIADS their
AL reputation for superior quality—and has
made possible that guarantee that goes with
iy every TRIAD Tube—a minimum of six months’
L . - satisfactory service or a proper adjustment.
Y -~ : ¥ You can rely on TRIADS — the tubes backed
= by an actual Insurance Certificate!

ot S,

s N Call your jobber or write us direct
T for complete TRIAD information.

TRIAD MFG. CO., Inc., Pawtucket, R. I.

Rt a o Tune in on the TRIADORS every FRIDAY evening, 8 to
8:30 Eastern Standard Time, over WJZ and associated
NBC Stations.

TRIAD

BN SURED

RADIO TUBES

- e 'l See_the

A ‘2:;‘ 'l Tk TAaD

— — L \ Display

Q‘ £ ’ 1 z . Sod Chicugo

i : 9 Radio Ex-

4 Position

Oct. 21-27,

. Booth ¢ —
Section Z

—@NAL TESTS —

Below arc listed the nine
Jfinal tests for vital characteris-
tics to which every TRIAD Tube
is subjected.
1 Gas

Emission

2

3 Filament Current

4 Plate Current

5 Oscillation

6 Grid Voliage

7 Mutual Conductance
8 Plate Impedance

9 Amplification Constant

)
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FILAMENT

WIRE

GILBY WIRE COMPANY

WILBUR B. DRIVER, President

NEWARK, NEW JERSEY



www.americanradiohistory.com

Radio Engineering, October, 1929

Page 27

What every Radio Dealer
should know about his
tube business

IN 1927, 30,000 dealers
sold 33,662,247 tubes—

an average of 1123 tubes

per dealer.

In 1928, 31,000 dealers
sold 61,552,846 tubes

an average of 1985 tubes

per dealer.

In 1929, 39,000
dealers will sell
100,000,000 —AN
AVERAGE OF
2564 TUBES PER
DEALER!

od@®

1927 sales 1028 sales 1929 sales
33,662,247 61.352,846 100,000,000
{estimated)

(Courtesy “Radio Broadcast™)

The tube business is growing—
more sets, more tubes per set,
new tvpe tubes, more tube sales
per dealer. Are yon getting

Of course, half

the storv is in the line you

vour share?

carry.

Is It 4 Quality Line?

SPEED tubes are triple-tested
Made

by a company making tules

. . first uality tubes.

By J. J. Steinharter
President

Cable Radio Tube Corporation

J. J. STEINHARTER

since 1924. SPEED executives
served an apprenticeship of
over 20 vears in incandeseent

lamp manufacture.

Is It 4 Complete Line?

SPEED Tubes include types
201A, 199, X140, WD11, WD-
12, 200AA, 112A, 171A, 171-
AC, 245, 2104, 250. 226, 227.
280, 281, 224AC.

Is It A Progressive Line?
SPEED had a 224AC type in
1928. SPEED’S 227 has been
perfected to heat in 5 seconds

~by test. SPEED adopted solid
carbonized plates months ago.
SPEED’S
equipment is the very latest and
best. SPEED
are Al.

new manufacturing

raw materials

www americanradiohistorv com

Is It A Well-Advertised Line?

SPEED Tubes are advertised in
full pages in the Saturday Eve-
ning Post . . . in all the lead-
ing trade and fan radio maga-
zines . . . in great newspapers
from coast to coast . . . with
direct mail, counter cards, win-
dow displays and every dealer

help.

Is It A Profit Line?
SPEED’S Quality makes for

satisfaction, sales and resales.
SPEED’S return policy is most

liberal. SPEED’S discounis are
right.  SPEED is the tube for
profit.

REMEMBER 100,000,000
TUBES THIS YEAR!

Get Your Share—Handle The
Right Line

Franchises Are Going Fast

As we say in consumer advertising

“STEP RIGHT UP
AND CALL FOR SPEED”

,CAﬁA%FBE E}OM“YION%
~ 0 B -

84.90 N. NINTH ST, BROOKLYN, N. ¥

MAKERS OF RADIO TUBES
SINCE 1924

13
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the “control” is gone . . . not powerless . . . but rudder-
less . . . no longer does she respond to the hehmsman,

Your radio without a good resistance device like the
CENTRALAB resistance, doesn’t respond to the slightest
touch of the “helmsman.”

T

stacts . . . augmenting the “static storms” by internal
" This shows the exclusive

“S('lf'illﬂi('l('(l” noises, rocking dise  construction
of Centralab votume con-

trol. IR is the resistance.
Contact dise “D” has only
a rocking aetion on the
registance.  Pressure arm
=P together with  shaft
amd bushing is fully in-

You steer your way through the ether by fits and

Better be sure that your
radio is ‘‘Centralab’’

.
equipped. sulated.
‘The tailor uxes the same
principle as Centralab, He
does not wanut to ruin the
garment by [;lucir;g the
iron on it so he places a oy
cloth in hetween, Centralahb . ‘OI““": Control
contrels cannot ruin  the Voltage Controls &
registance  because the Their Uses™
- . . rocking dise is in between
lhisl is the m'lm;l of tlui the pressure arm and the ig the title of an intercsting
usua wire wound contro resistance. 5 Y
after it has been in use pamphlqt that is yours for
for some time ., . like the asking.
dragging a stick over a
cobblestone pavement,

Cen

CENTRAL RADIO LABORATORIES
20 Keefe Ave. Milwaukee, Wis.

wwwW amaricanradiohistorv com
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HEN we say that DUOVAC Precision Radio Tubes are made
Wby a new and better process we are ready to back up our
statements with facts. And the outstanding fact is that DUOVACS
are made in the world’s most modern radio tube plant—repre-
seuting the lastword in tube-making machinery. Every piece
of apparatus is NEW. Much of it was specially designed.
Al of it was planned with one object:—the production
by precision methods, of radio tubes of absolute uni-
formity. DUOVAC uniformity sets a new standard
of excellence in radio tnbes. We invite compari-
son of the DUOVAC plant, of DUOVAC per-

formanee, of DUOVACadvertising plans an  a———

dealer cooperation and of DUOVAC price 4
maintenance poliey. We invite inquir-
ies from distributors and dealerswho
keep in step with radio progress.
Write today for particulars,
DUOVAC RADIO TUBE CORP.

360 FURMAN STREET
BROOKLYN, NEW YORK

_Ij_ll .

The Precision Radio Tube

*PRECISION—The quality of being precise, strictly accurate—identical.—Standard Dictionary

www americanradiohistorvy com
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 PERFECTED

. 7 for your new
power tube
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Engineering Co-operation | \

e
~

Jefferson engineers, pioneers in the
field of transformer development, are
ready to assist in solving your trans- Jefferson Power Pack

for use awith the new
former and choke problems. In our , 215 ane 224 tibes
own modern research laboratories—

or working with your engineers—

=

i 7
. 8

%

"

RN

Jefferson engineers can offer valuable 18 g’}
aid in the design of your audio and effEI'S“ll ® © © e© Tg%
oo s ! Transformers and Chokes F
Protection in Peak Periods L i

“The Jefferson world-wide reputa- Foreseeing the present trend toward the use of new power . P
tion for quality transformers and integ- tubes in receiving sets, Jefferson engineers have perfected E; i J
rity in trade relations, combined with a special transformer—and a wide choice of choke units ¥
tremendous production capacity, is —for coordinate use with the new 245 power tube ana il
your assurance of a reliable source of &

e the 224 shield grxd.tube. kac.wxse,_.]eﬂ'erson audio trans-
although besieged with outside busi- formers have been improved in design to make use of all
ness, not one of our customers was the potentialities of these new tubes. Complete electrical
forced to seek another source of sup- specifications and quotations will be furnished reliable

ply. Deliveries were made promptly set manufacturers on request.
under all conditions — production

schedules protected. & JEFFERSON ELECTRIC COMPANY
1592 South Laflin Street Chicago, I1linois

e
B S

g

w.u_
i

AUDIO and POWER TRANSFORMERS and CHOKES

(9481°
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These resistors are representative

of the complete line of enameled

resistor units manufactured by
General Elearric

Permanent Resistance

With positive connections between conductors and leads—
no clamp connections being employed—and with a low
temperature coefficient, these G-E Type CR9006 resistor
units are remarkable for their permanence. They are
moisture-proof, flame-proof, and acid-resistant.

The conductors are embedded in enamel so strong that
the resistors are not damaged by normal handling.

If you are confronted with conditions requiring resistors
of these characteristics, it will pay you to ask the nearest
G-E office for complete details.

301-44
JOIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT g P.M., E.S.T. ON A NATION-WIDE N.B.C. NETWORK

GENERAL ELECTRIC

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES I IN 1 PRINCIPAL CITIE"

www americanradiohistorv com
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THE LEADERS STANDARDIZE
ON DURHAM RESISTANCES

3

Kolster Model K-15 using Flectric Tuning nnd Remote Control
and housed in a cabinet of extraardinary beauty.

DURHAM Metallized RESISTORS
and POWEROHNMS are available
for every practical resistance pur-
pose in radio and television eir-
cuits, 5300 to 200,000 ohms in
power types; 1 to 100 Megohms
in resistor types; ratings for all
limited power requirements;
standard, pigtail or special tips.

Radio Enginecring, October, 1929

KOISTER

.., another leader
who slandardizes

on DURHAM

RESISTORS and
POWEROHMS

C~ OLSTER!—auother great name in
radio—another great leader who has
set the pace in quality receivers for
many years—another leader who has

long recognized the superiority of the metal-
lized principle upon whieh DURHAM Resis-
tors and Powerohms are manufactured. Yes,
KOLSTER is another of America’s quality
receivers which standardizes on Durham resist-
ance units...Dbecause they are absolutely un-
failing both in accuracy and uniformity.
DURHAMS may cost a slight fraction more
than average resistances, but their aid to qmal-
ity reception is well worth the slight differ-
ence in price. Furthermore, their presence in
a receiver is a guide to the quality of other
parts. Write for engineering data sheets,
samples for testing and complete literature.
Please state ratings in which you are interested.

3 )
METALLIZED [up
w Ve ¥

RESISTORS & POWEROHMS

INTERNATIONAL RESISTANCE CO.
2006 Chestnut Street, Philadelphia, Pa.

www americanradiohistorvy com
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T

Complete Line of

BOMBARDING
EQUIPMENT

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

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

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

ge3p

Lepel High Frequency Laboratories, Inc.

39 West 60th Street

New York City

www americanradiohictorv com
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A better base—a better tube...
make yours with

DUREZ!

Change! There's the radio industry in a
word! In a month, the new method may be
outworn. With a single shipment, the ma-
terial you thought more than satisfactory
proves inadequate. . . . In their search for
the best, many radio manufacturers have
abandoned other materials, and switched
to Durez—with uniform success!

The Sylvania Products Company of
Emporium, Pa., known over the country
through their effective broadcasting as
makers of Sylvania Radio Tubes, is one
concern that changed for the better. The
toughness of Durez, its durability, its
workability and efficiency were carefully
analyzed. They probed its economy under
modern production methods. . .. The in-
quiry proved Durez superior in every way.

Durez has remarkable insulating qual-
ities. It is tough, non-brittle. Hard as
flint. Resists acids, heat, moisture, gases,
alkalines. Durez is simple and easy to
mold. One operation, and the part is com-
plete—without any burnishing, polishing,
or tooling whatever. Studs may be in-
serted; holes, threads, intricate designing
cared for in the one molding process!

Perhaps you're having trouble in the
basing operation with material you now
use. Is it strong enough? Can it resist de-
structive agencies sufficiently? Is it eco-
nomical® And—this is important from a
competitive standpoint—is it modern?
Durez, with its wide range of beautiful
colors, will brighten up your product,
freshen it, modernize it — economically!

Tell us what you make. We'll tell you
how to make it better—with Durez. Gen-
eral Plastics, Inc., 105 Walck Road, North
Tonawanda, N. Y.
Also New York, Chi-
cago, San Francisco,
Los Angeles.

%
Write for this free book-
let, “Do It With Durez.”
Contains complete infor-
mation about Dures
—physical and dielectric

properties, color ranges,
and possible applications.

wwWw americanradiohistorvy com
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b MOLYBDENUM
and TANTALUM

; Enlarged Plant Facilities |

13

; Insure QUICK DELIVERY

E Keeping pace with the rapid growth of the vacuum tube

! industry, Fansteel has enlarged its plant to supply the

3 inercased demand for Fansteel Tantalum, Molybdenum

: and alloys which are specified for grids, plates, heaters

5 and support members in the better class of tubes.

To mecet the demand for its Molybdenum grid wire Fan-

bt steel daily draws 200 miles of metal through drilled

#‘ diamond dies, holding to closer tolerances in both
diameter of wire and purity of metal than any other
producer.

5 The same laboratory and staff of nationally known

metallurgists and radio engineers that so successfully con-
; trols every step in the refining and fabrication of Fan-
f:! steel rare metals is constantly working for and with the
industry, helping to solve knotty problems. (FansteePs
new book, “Rare Metals”, tells the whole storv—send
for a copy.)

o3

)

For the convenience and protection
of users, all Fansteel wire is wound
on Bakelite spools and each spool
labeled plainly to identify, instantly
and positively the metal, Its dinmeter,
stute of nurdness or anneal, ete.  All
spools are packed in Indlvidual hoxes
to protect, the metal from dampness
or dust, and the boxes, too, are
lnbeled.

PR

Eastern District Office
52 Vanderbilt Ave., New York City

FANSTEEL PRODUCTS COMPANY, Inec.

NORTH CHICAGO, ILLINOIS

www americanradiohistorv com
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,_._I/_ CONSTANTLY the objective of the
\ radio industry has been better tone quality.

In each case the laboratories of these manufacturers,

in collaboration with Peter L. Jensen, adapted these

! For successive years all known features

of the radio set have been improved

and exploited, but today rone guality definitely meas-

ures the success of any radio recciver. The industry’s

success now rests on fone guality and its future prom-
ise of progress rests on tone guality.

Many of the industry's leading manufacturers

speakers to their specific needs. Dealers who sell these
sets pin their faith in making the sale on the superior
tone quality and shrewd dealers insist on sets equip-
ped with Jensen Electro-Dynamic Speakers.

Write us for the names of Jensen equipped sets and
for information regarding the Jensen Auditorium,

Concert and Standard Electro - Dynamic Speakers.

depend for their superiority Prices from $25 to $100 (includ-

T e g
. = = . . .
on the tone quality of Jensen I~ Z  ingboth units and cabinet mod-
Electro-Dynamic Speakers. % lenaen Z els). Attractive trade discounts.
E  FLECTRO-DYNAMIC SPEAKERS =
g.— c ' LICENSED UNDER LEKTOPHONE PATENTS \%
st i i RS =

JENSEN RADIO MANUFACTURING CO. . 6601 $. Laramie Ave., Chicago, 1L - 212 Ninth St., Oakland, Cal.

www americanradiohistorvy com


www.americanradiohistory.com

very
master musician knows—

Let any renowned concert artist become careless . .. let a single sour note
creep into one of his golden-toned offerings . . . and the world would tell
him about it. People who didn’t know a note of music would inform him of
the discord in no uncertain terms.

For the world is getting tone-conscious. It may not know why but it
knows whether music is right. Every audience today is a discriminating
audience.

Likewise the radio receiver which meets public approval today must satisfy
keen, discriminating ears. A few cents “‘shaved”
on transformers only means a handicap to your
selling organization. The radio buying public
now judges price by tone quality.

Sangamo “A” Line Transformers are built for
the custom set maker or manufacturer who wants
a “tone” advantage against competition and who
is willing to make production economies any-
where but on the "“audio end.”

The cost is slightly higher but is more than

offset by the increased salability of the re-

ceiver.

SANGAMO ELECTRIC CO.

SPRINGFIELD, ILLINOIS, U.S. A.

Manufacturers of Precision Electrical Apparatus for 30 Years

See reverse
side
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Curve of Type ""A”
Sar:fnma traight
. Audio Transformer
showing uniformity
of amplificationatall

Type A straight audio amplifica-
tion.

List price.......... $].(),()()

Type B Push-pull Input Trans-
former foralltubes.
Listprice......... $].2.()()

Type C-171 Push-pull Output,
for 171 or 250 type power

tubes with cone
speaker. Listprice. $12.00
TypeD-210, same as C except for

210and 112 power
E $12.00

tubes. Listprice. ..

OUR LETTERHEAD AND MAIL_1

AMO ELECTRIC CO.

D, ILLINOIS, U.S. A.,DEPT. 103

e

andible frequencies.

29

Line

Transformetrs

Type H-171, Push-pull Output
for 171 or 250 power tubes for

Dynamic Speaker.

Listprice......... $].2.()()
Type G-210, same as type H ex-
cept for 210 and

112tubes.Listprice. $].2.()()
Type F Plate Impedance for use
as a choke to prevent oscillation
and for impedance coupled am-

plifiers. $5.00

Listprice.........
Unusual facilities for fur-
nishing transformers with
or without cases ready for
mounting and quick assem-
bly with the receiver. Prices
on application.

SANGAMO

Condensers

No item can cost so little and
cause so much trouble in a re-
ceiver as a fixed condenser.
This fact is especially appre-
ciated by the manufacturer
with an eye to the service
problem.Likewise,experience
has shown that a fixed con-
denser is not necessarily a
good condenser just because
it is molded in Bakelite.

The immunity to thermal
changes and to mechanical
damage rendered by the Bake-
lite enclosure is supplemented
in Sangamo Condensers by
accurate rating and sound con-
structionof the mica condens-
er within the Bakelite casting.

The standard line of San-
gamo Fixed Condensers leaves
the factory tested to maximum
variation of 10%. Also fur-
nished with closer ratingsand
in high voltage types.

- % %
NEW!
Condensers for
Manufacturers

While the Sangamo Condens.
ers shown af the top of the
page have always been popu-
lar with manufacturers, there
has been a demand for con-
densers of the same quality, of
a size and shape more suitable
for factory set design and pro-
duction. For manufacturers’
use only, we have designed
the Sangamo “lllini.” The
connecting lugs may be bent
to any position required with-
out impairing the condenser.

Prices on request

1 am interested in en-
gineering data regard-
ing your transformers
and condensers.
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Projection Engineering, the new
technical journal of the Sound and Light
Projection Industries, occupies a prominent
position in the “new industries” publication
group. The editorial contents cover the
engineering, industrial and techniecal
developments in the rapidly growing

fields of

Theatrical Engineering .

Home and Theatrical
Sound and Light Projection

Television
A e S

Projection Engineering 3 =
1€

is published by the Pryan =
Davis Publishing Co., - editorial
Inc., who also pub- staff of

lish Radio Engi-
neering and
Aviation En-
gineering.

Projection
Engineering is
bheaded by M. L.
Muhleman, for years
editor of Radio Engineering
- with Austin C. Lescarboura,
Donald McNicol and John F.

Rider as associates.

e
N,

L |

>

The first issue (September, 1929)
will carry the following material—

Recent Developments in Sound Re-
cording and Reproduction
by Joseph Riley
Television Developwents by M. L. Muhieman
Design of Complete Amplifier System for
Sound Pictures . by C. H. W. Nason
Speech Interpretation in Auditoriums
by E. C. Wente
How and Why the“Talkies” by H. W. Lamson
News of the Industry—New Developments
(and other timely material)
A ———————— P

PROJECTION ENGINEERING IS NOT SOLD ON NEWSSTANDS
SUBSCRIBE NOW !!

BRYAN DAVIS PUBLISHING CO.. Ine. Please Check Your

52 Vanderbilt Avenue, New York City C[ﬂ_q,-iﬁ(-a[iun

Enclosed find :-2,::3 for which enter my subscription Manufacturer [J

for ProjecTion EnGINeERING for 5 102, e e D e’ i wins
Engineer O
s Name... ... ... ... I - i Technieian ]
L ol Producer O
gy Address..... ... PR g— Distributor [J
; Theatre O
; Town and State..._.. — _... Projectionist []
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IMPRESSIONS ..« EXPRESSIONS

— By ‘—
AUSTIN C. LESCARBOURA

N

~

Will There Be a
Tube Shortage?

S the radio industry swings
into its peak seasomn, there is considerable concern among
the jobbing and retailing fraternity with regard to the sup-
ply of vacuum tubes. Will there be a tube shortage is the
question being asked on all sides.

Personally, we believe there will be a tuhe shortage in
certain types. due not only to an unforeseen demand, not
only to the limited production caused by certain difliculties,
but mainly due to inferior tubes which will soon be spotted
and virtually blacklisted.

Even at this early date, long before the market gets into
full swing, the commonplace —27 or better type a-c. tube
is becoming scarce—at least good tubes of this type, with
a satisfactory mimimum of hum., The —24 or a-c. screen-
#rid tube is none too plentitul, and large screen-grid set
manufacturers are tying up every possible source of supply
s0 as to have ample tubes tor their set deliveries. The —i5
is another tube which is none too plentiful just now.

We believe there wili be a shortage of good fubes, for
the present radio sets are far more critical in the matter
of tubes than were the sets of yesterday., Hum factor is
receiving far more critical consideration than six months
ago, with the result that many ua-c. heater tubes hereto-
fore considered satisfactory, are now being barred by set
manufacturers and the trade, thereby causing a shortage
for a type of which there should he ample tubes.

What the indusrry needs now and for the next few
months is quality more than quantity in the matter of
vacuum tuhes to meet requirements. There are too few
wood tubes and too many bad tubes. And the demand ex-
ceeds the supply in the matter of quality tubes.

For the Sake of
a Few Pennies! )
MONG the several inglorious
wrecks that are strewn along the pathway of radio pro-
gress, there is no sadder than the —99 type dry battery
tube. Here was a practicable idea which, properly ex-
ploited, would have provided a successful radio set for
the farm and rural home. Instead, the manufacturers
sought to economize in every possible way in the produc-
tion of this rube. to the end that it became truly cheap in
worth as well as in price.

The real inside story of the —99 tube is one of inade-
quare filament on the one hand. and excessive residual gas
on (lie other. The mimute rhorinted tungsten employed in
that tube had such a limited amount of active material to
begin with. that any remaining gas following exhausting
and seal-off would soon neutralize same and render the
tube inoperative. And that is precisely what happened in
9 out of 10 of these tubes.

Now on the other hand, if molybdenum had been used in
place of the gassy nickel for the plates and grids, as well
as support wires, the residnal gas would have been re-
duced to an absolute minimum, and the limited amount of
thorium or active materinl would be permitted to do its
work. 1t might cosr anywhere from 15 to 25 cents to ve-
place the nickel parts with molybdenum parrs. And yet
the tube manufacturers. bent on competing on a price
rather than a qualiry hasis, never made use of molybdenum,
We have seen 40 tubes made wiih molybdenum parts
pertorm sutisfactorily well in excess of a rhousand hours,
with no apparent falling off of emission,

That Belated
Television

Debut

ROM all talk and little action,
television affairs seem to have shitted during the past
twelve months to all action and little talk. And yet much
is going on these days behind a cloak of modesty. In fact,
we venture to predict that practical television equipment
for average home use will he on the market before Christ-
muas, together with a satisfactory television broadcasting
service covering at least the eastern portion of the United
States.

Television workers have found the problems far beyond
their expectations. Those who predicted the broadcasting
of news events, coniplete plays, and combination sight and
sound programs, have long since come to know the rash-
ness of their claims. Nevertheless, it is generally believed
that the simplest kind of television pictures, even if no
wore than understandable silhouette action, will be suffi-
cient for the inauguration of the television era. Serious
television workers are of the opinion that the sooner tele-
vision is placed on the market, the quicker it will develop.
Furthermore, therc is little use in trying to evolve the per-
fect system in the laboratory, for, as with broadcasting,
the art is much too complicated for the restricted efforts
ol any man or group of men to solve. Rather it is a ques-
tion of universal cooperation, and the art must become a
natural evolution in actual practice.

Don’t think that television is dead. Far from it, tele-
vision is simply working rather than talking, And within
the next ninety days, we shall witness the debut of every-
day television, or the transplanting of an experiment from
the laboratory to everyday conditions.

How About

Short Waves?
S the radio industry paying sutli-

cient attention to short-wave reception and its possibilities?
Personally, we think not. At any rate, liere is a subject
worthy of serious consideration and discussion.

During the past few years, rapid strides have been made
in short-wave radio telephony. There was i time nor so
long ago when the short-wave spectrum was confined
wholly to radio telegraph traflic. but today there are many
broadcast relay services in operation, not to overlook the
interesting amateur radio telephone conversations, n
other words. there is ample material to listen to, even for
one without the slightest knowledge of the telegrapht code.

The amazing feature about short-wave reception is, of
course, the distance spanned. Stations a thousand miles
away come in pounding even durving broad daylight. A
simple four-tube, short-wave receiver brings in the British
and Duteh short-wave broadeasting programs for the
listener-in located in almost any part of the United States.
And static seems to have very little effect on short-wave
signals, for even when normal broadeasting is impossible
due to an electrical storm a few miles away. the short--
wave signals come pounding across the oceaun with practi
cally no interference.

Now it is our opinion that radio manufacturers are over-
looking a good bet in short-wave radio reception. We be-
lieve that a really good set with brand new engineering—
something beyond the present screen-grid r-f. amplifier,
regenerative detector, and two andio stages—would go big.
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National
Advertising

« « . . AND

10,000,000 consumers know
about the Mershon Con-
denser, In the leading
weekly magazines in Amer-
ica they are learning
through a powerful national
advertising campaign that a
radio set equipped with the
Mershon Condenser will not
develop condenser trouble!
They are learning to ASK
FOR A RADIO that contains
the Mershon Condenser.
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N AW A L A . TEER
WHAT DO YOU DEMAND IN LAMINATED PRODUCTS?

r

Textolite explosion chamber. 12 in. high, 144
in. diameter. Will withstand 1500-kv. and
hydrostatic pressure of 925 Ib. to sq. in.

Do you demand Great
Mechanical Strength?

This explosion chamber for 220-kv. circuit
breakers is fabricated in one piece—re-
placing a model of six parts of various
materials. It is an outstanding example of
the use of Textolite laminated in modern
electric apparatus.

This piece exemplifies the remarkable
mechanical and electrical properties of
Textolite laminated. And it strikingly
illustrates the skill acquired by G-E tech-
nicians in producing millions of pounds of
Textolite laminated in the last seven years.

General Electric is prepared to furnish
Textolite laminated in standard grades for
all known uses, and to develop special
"radcs for specific purposes. Consult the
nearcst General Electric office.

@“ﬁio%[&%ma ed

JOIN US IN THE G L ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT 9 P.M., E.S.T. ON A NATION-WIDE N.

GENERAL ELECTRIC

GENBRAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN PRINCIPAL CITIES

{ '

Central Distributor

Electrical Inwslation Corp.,
308 W, Washinuton St.,

Chicaro lll
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The Grid-Suppressor Circuit’

Discussion of Regenerative Amplifier from Viewpoint of Transmission
and Oscillation Characteristic

N account of the complicated

phenomena encountered in re-

generative amplifiers =<uch as

the grid-suppressor type, any
rigid theory of their operation must
necessarily be quite involved, unless
onty a single stage of the amplitier
were under consideration, The cas-
cading  of  several stages, however,
leads to complications due to the in-
teraction of these stages. the causes
of which are often quite obscure, A
rational explanation of the mechanizm
of the amplifier may, however, be se-
cured by considering the mmplifier in
the light of two characteristics, one of
which  defermines  the amplitication,
and other of which limits it,  The
former might be termed the transmis-
sion characteristic and the latter the
oscillution clhuracteristie.

The transmission charvacteristie is
represented by the well-known®
formula

(2]
- r
K=ol ___!:.?M!-' (1)
ra =
n
in which the symbols have the cus-
tomary meanings, The amplification
of any amplifier stage may be calen-

tated by means of this formula pro-
vided the resistance component of the
tube ix assumed to be removed from
the tube and incorporated in 1%, and
the reactance component of the tube
impedance is considered as an addi-
tional clement of the tuned eircunit,
When this ix done the tube can be con-
sidered truly as a potentinlly operated
device.

Referring to Fig, 1A, R ix the grid-
suppressor resistance; the input im-
pedance of the tube ean be represented’
by a capacity e, in series with a re-
sistunce 1.  The voltage impressed
upon the input of the tube is the
potential difference between G and F.

T Delivered  before
America.

u‘r‘!;‘nyinco‘iny Laboratorics, Kolster Radio

the HRadio Club of

1J. M, AMiller, 8. 351, Bureau of Standards.

By Sylvan Harris*

The parallel circuit formed by R, 1,
and ¢, in parallel with € ean be con-
sidered equivatent to a simple seriex
circuit such ax shown in Fig, 1B, be-
tween G and I, The voltage which is
mnplified by the tube is thien the 1I'. D,
hetween G and It of Fig, 1B, The
tube ix now cousidered ax taking no
power from the tuned eircuit,

The impedance GF (Fig, 1.\) is
ziven by
V=R +j— @
R—_ R+4re _
® + 192 O + (1 + f)
o— (eg + C)* + (R + rg)? e og? ("’

(ee + C) +(R+rg) w? et C

In equation (1) the terms involving
the resistances  are s<mall  compared
with the others, <o that ¢ is approxi-
mately C + ¢, The resistance R’ ix
the resistance introduced into the
tnned cireuit by the input impedance
of the tube and by the grid-suppressor.
In the expression for R’ the first term
of the denominiator may be negleeted,
s that R’ is approximately

WV

-B-
rp
A G
L L2 ¢
uEg r2
.
-C- R+cr \
FIG.1 (1+ %g)

www americanradiohistorv com

R+r

I

The value of r. for an inductive
load in the plate cirenit is given by
Miller a8 — Lyt cgp/ry (Cep + c,w"’ and
—Licep/Ty (Cxt T Cop)® and cg is given by
e + Cgp both of which are inde-
pendent of  freguencey.,

With thix information we ean now
letermine the amplifieation equation,
The secondary current is given by

w M
(';,‘ I
L="""R+r <M (®
rs + (]+(K N + T
o)
negteeting the primary civenit react-

ance,  The denominator of this frac-
tion is the resistance of the coupled
cirenit referred to the secondary, 1t
ix seen that in addition to the resist-
ance of the coil and the resistanee re-
ilected from the primary civeuit, there
i a term which depends upoun the
values of the grid-<uppressor and the
input consistants of the tube,

Now, the voltage drop between Goamd
I of Fig. 1B ix the prodnct of the im-
pedance of that leg of the network
ad the secondary current I,

Performing thix operation and put-

ting wLe=1/0 (C + ¢ there is
obtained
R ZG{",l’ (7)

B,

("’ )
o ”
r (X P
T2 o A\” —+ R + T

(1+)

R |
+r € + ot + 1

- kw

The first term under the radical is
=mall compared with unity, so that the
voltage amplification per stage is
ziven, very nearly, by

w N
(2

K @M R+,
e+ T + ‘—C'l ®
(1+2)
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W R+rg
240 (1 +S%g)2"
o
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—_—
600 700 800 900 {000 4100 1200
KILOCYCLES

This is the amplification equation of
the circuit of Iig.1C, which may,
therefore, be vegarded as the approxi-
mately equivalent eireunit of the am-
plifier. The manner in which the three
componenis of the equivalent resist-
anee vary with frequeney is shown in

Irig. 2. which has heen calculated for
a typieal case. Likewise, in Fig. 3,
there is showu a curve of voltage

amplification, calculated
(8).

The effect of the grid-suppressor and
the input impedance of the tube is
therefore =een to he equivalent to in-
trodncing a rather large resistance into
the tuned ecireuit, thus reducing the
amplifieation conxiderably, even at
low frequeneies. The amplification in-
creases  with  frequency up to a
point beyond whieh the third resist-
ance term in equation (8) increases so
rapidly that the amplification begins
to ddecrease. 'The frequency at which
the amplification is maximum depends
upon the values of the various ecirenit
elements.

An inspection of Fig. 2 shows that,
for values of grid-suppressor ¢om-
monly used, the *true” resistance of
the tuned ecireuit plays an important
part only at the lower frequencies, and
that at 1500 ke. the resistance due to
the grid-suppressor and the tube im-
pedance may be as much as four or
five times the “true” tuned circuit re-
sixtance. The retlected resistance,
likewi is =mall, and at high fre-
guencies it may even he omitted from
consideration in mnost caxes.

It is elear, from what has gone be-
fore, that unless something were done
to neutratize the grenter part of this
resistance, indicated by the denomin:a-
tor of equation (8). very litrle ampli-
fication would be obtained, and the se-
leetivity would ecertainly  fall  far
short  of  commercial  requirements.
The resistance is parcrially nentratized
by the fecdback wifthin each stage,
(i.e.. from plate to grid of the same
stage), as indieated by rhe fact that
1, is intrinsieally negative: but this is
not suflicient sinee r. is of the order of
only several hundred olins (negative),
while R may he from four to ten times
as great.

by equation

8 FI1G.3
6 4————-~\~\\-\\\
4
° PLOT OF EQUATION 8
1 1 Il i 1|
600 800 1000 1200 1400
KILOCYCLES

When several stages are connected
in caseade, a feedback current is es-
tablished from stage to stage, which
assists in neutralizing the cireuit re-
sistance, It is this stage to stage feed-
back which mainly determines the
“oscillation characteristic” and limits
the possible amplification. The plates
and grids are coupled through a ca-
pacity ... and were it not for the
transformers, these capacities would
all be in =eries. The eoupling capacity
between o given stage and those preced-
ing it would then decrease arithmeti-
cally on passing from stage to stage,
whereas the amplification from stage
to stage increases geometrically. The
power fed back would be attenuated
more slowly than a signal applied to
the input would be amplified. Con-
sequently, on passing from stage to
stage, a stage would eventually be
reached in which the power fed baek
would be greater than the input cir-
cuit losses, and self-oseillation would
result,  From this it follows that the
amplification of any stage cannot ex-
ceed the attenuation per stage of the
feedback current.

This manner of viewing the prob-

Iem has been applied by A. W, Ilull to

E

L

3]

Z

E

n FREQUENCY
o

L

33 o
L

the determination of the maximum

amplitication obtainable in a tuned im-
pedanece coupled amplitier employing
sereen-grid tubes.  Ilowever, the situ-
ation is considerably more complicated
in cirenits employing tubes which have
apprecinble internal capacities, sinece
any or all of the stages may he sources
of feedback eurients: and further-
more. the phases of the currvents will
vary not only with frequeuney. hut nlso
from point to point in the cirenits.
However, it is known that the limiting
amplification decreases wirh frequeney
in a manner somewhat nx indicated
by the “O” curves of I HA
The overall feedback

steadily with frequency. having the
effeet of introdueing into the tuned
cireuits a negative resistanee, as indi-
cated by the curve R’ of Fig. 4. In
that t” represents the

increases

illustration, I
fotal circuit resistance hefore easend-
ing (i.e, the denominator of eqnation
(8). or the sum of the curves of Fig.
2), and R’ ix rhe resulting resistance
after eascading.

In Fig. 5. the “T" eurve is the “trans-
mission charaeteristic:” this must not
intersect the "0Q" enrve if self-oscilla-
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tion is to be avoided. 'The sepitration
hetween rhe curves is the margin of
stability. a-a represents rhe margin of
stability of an amplifier having the
characteristies O, and T,. 1t the grid-
suppressor is reduced permitting an in-
crease of feedhbaelk, O, is lowered to O..
The regenerative cffeet is now greater
and, due to (he apparent reduction of
circuit resistance, T, beecomes 1. The
margin of stability is now b-b. Upon
further reducing the grid-suppressor
the new amplification curve T: inter-
sects the new oscillation characteristic
s The margin of srability is now zero
over a portion of the tuning range, and
oscillations occur between the fre-
quencies f; and f.. At f and g. Fig. 5.
the regeneralive eflect is small, there-
fore, changes, made in the attenuation
of the feedback, such as reducing the
grid-suppressor, mainly effect the por-
tion of the curve near the peak. This
is illustrated in Fig. 6, whieh shows
amplitiearion curves taken on an am-
plitier for various values of grid-=up-
pressor. The cireuit consrants were
ndjusted to make the peak occur near
the middle of the tuning range.

The peak of the curve may be made
to occur anywhere within the tuning
rangze or may even be made to occur
outside of the range. As Fig, 6 indi-
cates. reducing  the grid-suppressor
moves the peak slightly toward the
higher f{requencies. This effect s
small and is of little value in design.
The initinl cffect of cascading, how-
ever, shifts the peak considerably to a
higher frequency. as cian be seen by
comparing Figs. 3 and 6. Increasing
the mutual inductance of the trans-
formers moves the peak toward the
lower frequencies and, as can be seen
by equation (8) iuerenses the ampliti-
cation as well. This may, however,
require an increase of grid-suppressor
in order to maintain stability, depend-
ing upon the initial margin of stability.
It is possible to Kkeep the net
circnit resistance low (ie.. the R™
enrve of Fig. 4), by employing loose
coupting and at the same time keeping
rhe grid-snppressor small, but the am-
plification will also be small. 1By the
time the coupling has been loosened
sufficiently to atford the required low
resistanee (or the required selectivity)
the amplification will have either fal-
len below the commercial requirement.
or the amplifier will have heen made
unstable iu order to maintain this am-
plification.  On the other hand. it is
posxible to employ a substantial coup-
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ling and obtain considerable amplifica-
tion, and, at the same time, obtain the
required sclectivity by properly adjust-
ing the regenerative effect throughout
the tuning range.

There are several means of increas-
ing the amplification at the higher
frequencies. other than moving the
peak of the curve to that region. One
means is to shunt the grid-suppressor
by a smtll fixed condenser. reducing
the attenuation of the feedback as the
frequency increaxes.  The eflect of
such an arrangement is shown in Fig.
7. In amplifiers which are unshielded
the effect may be created by the ca-
paeity between the transformers, or
between the stators of the tuning con-
densers, or by n small amount of in-
ductive coupling hetween the stages.

It is a simple matter to compute the
amplification of a ~ingle stage without
considering the regenerative elffects
produced by cascading, but this by
itself would be of no value. It was
necessary therefore, in order to test
the theory, to devise a method of
measuring the regenerative eftect. An
agreement between the ampliticarion
curve obtained experimentally and the
computed curve would then afford
simulraneous proof of the validity of
both the theory of operation of the
amplifier and of the method of
measurement.

The method used for measuring the
voltage amplification was the usuatl
one of impressing at the input of the
amplifier a known r-f. voltage (obtained
as a voltage drop in 2 small resistor)
and measuring the ourput voltage with
a calibrated vacuum tube voltmeter.
The detector tube of the radio receiver
wias used as the V. 'I V, M. The ratio
of the two voltages then gave the
voltage amplification.

In any given stage of the amplitier
the voltage amplitication is propor-
rional to the voltaze drop in C. Fig.
1¢, and hence to the current tlowing
throngh ir. This current is given by

)

where R, is the apparent value of the
total eireuit resistance. ineluding the
effects of cascading. Now. if without

making any other changes. o small
resistance he andded to the circuit. the
secordary current hecomes
(,'-1 \E) i Ey
o (10)
: Re 41

The ratio of
furnishes

these two equations

WITH CONDENSERS

1.0
g o3 WITHOUT
L os CONDENSERS
S04
L o3
B FIG.7
go
<
I ! I ] ! I
250- 300 350 400 450 500
METERS

R3= . ) = L

A K
(1'.',) -1 (g) 1
in which K’ and K" are the voltage
amplitications, as measured, before and
after inserting the resistauce r. The
resistance R. is the sum of four com-
ponents, viz.,

(1

= _R4rn wrM?
Ro=n + C\t " R: 4 o (12)
14

in which R; is the negative resistance
added to the circuit due to the feed-

back resulting from cascading the
stages., This resistance may now be

substituted for the denominator of
equation (8) and the amplification of
the stage computed.

A set of curves showing the varia-
tion of R. with wavelength is shown
in Fig. & for wvarious values of grid-
suppressor resistance. It is to be
noted that the wavelength at which
zero resistance occurs is in agreement
with the wavelength at which oscil-
lations occur, as indicated in Fig. 6.
Fig. 8, lhowever, applies only to a
single stage of the amplifier.

X103 —
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Due to the fact that the feedback

originating in the fourth stage can
feed back through three stages, and

that orviginating in the third stage can
feed baek through two stages, and so
on, it is clear rhat the regeneration
conditions cannot be the same in all
stiages.

This is in addition to the fact that
the feedhuiek currents vary in their
phase relations both with frequency
and from peoint to peoint in the am-
plifier. From all this it follows that
R. will differ from stage to stage
despite the faet that the circuit ele-
ments in all the stages may bhe identi-
cal. Fig. 9 shows this variation from
stage to stage of an experimental am-
plitier.  In computing the amplifica-
tion, 1herefore, it is necessary to
separately measure R; for eaelh stuage,
and then to separately caleulate the
amplification for each stage. The
overall amplifiention can then he ob-
tained by multiplying the stages
togerher,

Since the apparent resistance of the
cireuits, R, is a direct measure of the
margin of stubility., a set of curves
such as shown in Fig. 9 or In Fig. 8
ix of great value in determining minu-
tacturing tolerances for the supression
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oow FIG.8
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R=1900w
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elements. In addition, Fig. 9 indicates
that it may sometimes be desirable to
design the various stages of the ampli-
fier differently. For example, Fig. 9
indicates that the third stage has the
smallest margin of stability. Slight
changes in this stage may lead to self-
oscillation; a more desirable condi-
tion would be obtained by slightly in-

creasing the grid-suppressor of this
stage and reducing that in tle first

or the fourth stage. In this particular
amplitier the primary winding of the
fourth transformer wias “‘reversed” in
order to point out the effect on the re-
generation couditions of a phase re-
versal, giving to the fourth staze the
lurgest margin of stability. whereas it
would otherwize have the least,

The tinal amplification per stage,
after cascading. is given hy

o M
() o,
Te

Dividing this by equation (8) there
is obhtained

(13)

Ky =

WM R 4r,

| (L-Cle)?
R,

which gives the regenerative amplifi-

cation  obtained by cascading  the

stages.

By making measurements of R. in
each srage. computing K for each stace
by equation (13). and then multiplying
the stages togoether, fair agreement
with the experimental curve for
R = 1400 ohs in Fig. 6 was obtained.
This ix indieated by the broken curve
of Iig. 6.

T2

K= (14)
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Simplifying “Straight Line” Condenser

Design

Some Interesting Data on the Characteristics of S. L. C.. S. L. W. and

N quite a few articles on S.L.I° and
S.L.W. condensers, the subject of
the plate form is given an air of
mystery, The necessity of adapting

the condenser to coils of different self-
apacitance is ignored,  Writers have
stated that 50% difference in  this
latter quantity is negligible and that
anyway the coils ean be made with less
than 10% variation in self-capacitance.

The fact of the matter is that no N.
L.F. or SLW. condenser can  pos-
sibly be accenrately designed tor any
resomant cirenits withont an auxiliney

adjustable  condenser to  furnish  a
definite total “zero” capacitanee, in-

chnding wiring, tubes and stray con-
denser flux.  There is need for de-
signers to come ont flatly with the
proof that condenser plate  shaping
procedure ix very in all cases,
The simple liw governing the rauge of
the design curves <hould, therefore, he
given a popular exposition,

Simple Design Method

As the designer of condensers of 8.1,
calibration, which are acenrate to 11 %
between 1500 and 500 ke, with widely
different types of coil, 1 should like to
point ot that thix very simple taw for
the ranse of the condenser his heen
developed  =o that it enables  the
engineer to set down his greatest and
least condenser plate areas in advance,
with rigorous oxactitude,

It ix well known that

PO = 4K (1
ix the proper polar equation of a curve
whose total “reversed” area is propor-
tional to the reciprocal of O This is
the required cowdition for S de-
sign. What s generally  overlooked,
however, is that this total instantane-
ous capacitance (Carea’) in the cir-
cuit must abways be  considered  gas
made up of the capacitance of the
SLF. condenser plates formed from

*Deslpnuting
atiehe,

iufinity  thronghout this

e
A 1 1 Il L ! i L L
0 10 20 30 40 50 60 70 8O 90 100
©=D.S.D.
FIG.4

False and correct straight tine fre-
quency calibration.

S. L. F. Condensers

By O. C. Roos

only a part of it—plus stray capaci-
tunees corresponding to the rest of the
area of the curve. In Fig, 1 a so-
called S L.F, curve is given as a-b-c,
It shows too little auxiliary or “zero”
apacitanee but can be  straightened
out to give the graph d-e-f by readjust-
ing (increasing) this auxiliavy eapaei-
tance,

A condenser separation of 025 inch
gives 9,02 mmf. per square inch of elec-
frodes in air: hence, it is easy to
equate the stray or “zero™ capacitanee

ia

SHADED AREA
0 IS INFINITE

FIG.2
Determination of S.L.F. plate shape.
C, tooa fictitions carvea” A, There-

fore, we have
C.o=N\/9 in mmf. where A ix given in
square inches,

If we define the “graph” 2-4-5 in
Fig. 2, giving the t area from
G—00* to O=¥+3 where z—ungle

1-0-2 and ¥ angle of plate rotation, -
=0 thart

K
Aren oy (2)
(2 + ¥)*

we wot a0 simple equation for building
up the area in Fig. 2, in terms of the
Czero” oarea, A, ——corresponding to C,.
We thus reach a total of 9 times this
“area’ by adding the plate-area ealen-
Iated from equition 12)—which is. of
conrse, 8 times this “zero” area A

Potal

Now xince the plate arca plus the
tietitious "area™ A, ix proportional to
total capacitancs, it must operate be-
tween an initial angle . and a final
angle o+ on the curve in Pig, 2
and we must allow the “zero” capaci-
tance, which is mostly ontside aof the
condenser platex, to equal the capaci-
tanee corresponding to the highest fre-
queney covered by the S.L.F, range.

“Reverse” Method

Since in Fig. 2 we have a curve
whose areu is swept ont by the radins
vector O—2 ax defined by equation (1),
and since this radius vector covers a
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seml-revolution to reach the position
07, we have the usual 180-degree
area for a rotor vhite—never more,
But mathematically the area after an
infinite number of tarns from 0 = 0 to
O — 00 ix merely tinite as given above
ineqution (2), In faet it is

K
A ()
(35

where K is a constant, and sinee

D
e (€3]
rv A
where D = dinl reading and f= fre-
quency in ke, we have
Do
f (5)
K
b
lence daf 1% 115
K
the daw of growth along an NI

uraph,

The area X\, means in this case the
whole area of the enmeshed plates phis
an equivaleut “area” due to  wiring,
tubes, coils, stray  capneitances, ete.
It does not mean the arvea of the con-
denser plates alone,

Here the interest for the practical
enginver ix in the <imtlicity of thix
“reverse” method,  We know that Fig.
2 ix the curve given by equation (1),
Ax the radius vector starts from the
fnitinl Hpe 01 and trices out coun
terclockwise, the area bounded by the
spiral 1la—2—3-— 7T K& &6, ete. ix
angular displacement O varies  from
O =0t 8 Q0.

The area traced owm
tion O O to, say, O
i infinite, bt the area traced oul
from the amgukar position 1-0—2-—t0
(3] 00 ix perfectly definite, ax given
by equation (3 above, where 6
angle 1—0—-2, "Thux all our troubles
are solved by measuring areas from
O =00 backwards. Thix is a more
direet procedure than the usunal meth-
o aed it permits a determimation of
the wavelength of frequency range to
be earried out in advanee.

If we imagine a =xingle pair of
plates, rotor amd stator, we may neg-
lect any  consideration of “cut-ont”
for the time being and it is then easy
to show that there ix a relation exist-
ing between the total angular travel
of the rotor, the desired frequency
range and that position of the radins

from the posi
angle 1—0— 2
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S.L.F. polar curve. fm/fn=3.

vector in Fig, 2 which gives, say, at
0—2, the longest radius to be used in
the plate. In other words, if we cut
the curve 1a—2-—-3—7—5 so that the
rotor plates have 180 degrees of rela-
tive angular motion, we ean select the
correct initinl edge line 7T—0 -2, in
ndvance for this purpose as follows—
noting that the “area” 1—5—0—2—1a
can not be used; as it is infinite.

The problem noy is to determine
the relation between the initial angle
1--0—2, called «. the “uangle of rotor
travel,” called ¥ and the frequency
range called g. Today., g generally
varies between 2 and 4. Assuming
¢ =4 we can apply the simple law

¥
9 = — (7T
g—1

Equation (7) means that, since
¥ = 180 degrees and g =4, 2 = G0 de-
grees or the angle 1—0—2 in Fig. 2
must be 60 degrees to determine the
longest radius 0--2 of the movable
N.L.F. plate.

In Fig. 3 a 180-degree plate is shown
with 2 3 to 1 frequency range of 500
to 13500 meters (600 to 200 ke.)—hence,

180
q = ¥/2 90 degrees for (e
9

longest edge 0-—2, In Fig. 4 a 90-de-
gree plate is used with the same fre-
quency range and. therefore, « — 45
degrees, to get the longest edge 02,

The cffect of “cutting-out’ the stator
plates to give room to the rotor shaft
is roughly shown in Fig. 5. The cir-
cular stator sector 010 -9—8—0 has
to be made up. at any angular (dis-
placement 2—0 —3 of the rotor, by au
extra areg 22233322 added he-
yoiel the outline given by the sector
of Fig. 3. This added area is shown
in Fie, 5 between the curve 2—3 ol
the new outline 2233,

It ix obvieus that the percentage
variation in the radii of the former
and latter curves is wreatest when O js
areatest, e, when the “meshed” aren
ix least (shortest wavelengths) and
where we see the Hability to errer is
areatest,  llence, we have the tailure
of most S LF, catibration “curves™ at
high frequencies, rather than at low,

It must now he obvious that the
area of the condenser plate curve in
Fig. 2 if taken from © =g 4 b,
where the eapacitance area is least, to
0 = 00 where it is zero, covers all of
the stray capacitance in the set. To

design for this is the seeret of an ac-
curate calibration curve.

Just as in NJI.I° design the area
from ©® = (0 to ® = G is finite, so in
S.L.W. design (straight line wave-
length) the same rules are found re-
garding greatest and least areas, bul
reckoned from the opposite or initial
tine. In other words, the area from
O =0 (not ® =00 as in S.I.F work)
to =06 for an S.I.W. condenser
= KO but the Inw given hy equation
(7) holds as before. ie.,

¥

x
g—1

where g = wavelength - the

reversed frequency range.

ITere we sce that the minimum
capacitance C, from 6 =0 to 0 =0
is to be made up partially by stray
capacitance effects and is equivalent
to a “zero” flctitious area. Iy care-
ful design the S.L.F and S.L.W errors
at highest frequencies amd shortest
waves respectively, are less than % %.
With broadeast reception above 2000
ke. this would not he too refined a
degree of accuracy. On all S.L.W.
condensers also, an adjustable separ-
ate vernier of from 20 to 30 mmf.
maxinum ecapacitance is necessary.

range

2, .---1a

—

S INFINITE
AREA
900\3 a-45°
= \
Yo i 1
o
FIG.4

S.L.F. polar curve. f max/f min:-3.

Limitations on “Straight Line”
Plates Due to Extended Foreign
Allocations
Before June 30, 1929, when the al-
locations adepted by the convention
of Prague went into effect, there werce

abont 92 foreign broadeast stations
operating  between 545 and 2525
meters, or, an average of 21 meters

per station “separation,” If we work
this out in frequeney sceparations, we
tind eaeh station is “spaced” about
4.5 ke, from its neighbors on the aver-
age.  This is bad for freedom in de-
tuning; as the “listener-in” is never
free from some type of heterodyning
untess his set cuts =idehamds on ac-
count of heing a “razor-edge”™ tuner.

As a matter of faet, this annoyance
has now heen alleviated to a large
extent by putting  only 38 foreign
broadeasting stations bhetween 530 and
1875 meters or between 160 and 545
ke, giving about 10 ke, average sta-
tion “frequeney spacing” and about
45 meters average wavelength separa-
tion. It should be noted, however,
that these new allocations are not by
uniform “frequency spacing="-—say, 10
ke.—as in the United States. They
junmp 44 ke. between two Moscow sta-
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tions, 20 ke. between 1 Norway and a
Denmark station and 17 ke. between
the same Norway station, and one in
Switzerland. So the designer cannot
use a gear or equivalent reduction
ratio to get all broadcasting stations
crenly separated around, say, a 300
degree condenser dial revolution, nsed
in operating an S8.L.F. plate. We have
not as yet *sold” foreign technicians
this idea.

In checking up certain stations in
Germany and Switzerland we find 108
meters difference in wavelength and
between this same German and a Rus-
sian station there is only 5 meters
difference in warvelength! So the
engineer is “‘out-of-luck” in looking
for an approximately constant value
of warvelength station spacing in for-
cign allocations. This limits the use-
fulness of the S.L.W. condenser. We
see that the S.L.W. condenser hasx
been *‘scrapped” to all intents and pur-
poses for broadcast reception by the
Prague Convention in 1929.

To appreciate the peculiar coinci-
dence in the selection of approxi-
mately 548 meters and kec. as the up-
per wave and lower frequency of the
American broadecast range we may ex-
amine Figs. 6 and 7 between the
points marked A and B on the curves
where the abscissae are kc.—the ordi-
nates or wavelengths suddenly start to
“jump” at less than 547.7 ke. If the
converse relation of wavelength for
abscissae is studied, it is obvious that
the jump in the ordinates or ke, will
take place at the same figure of 547.7
meters. The two curves are meant to
emphasize the fact that frequency in
ke, and wavelength in Imeters when
multiplied together always equal 300,-
000 whose square root is approxi-
mately 347.7.

The rate at which the ordinates of
these curves are increasing for one
unit decrease in the dial scale di-
visions, shown on the horizontal seales
as wavelength or frequency, is closely

proportional to —1/(1).8.D.)?

In other words, if the frequency at
50 D.S.D. or 300 ke. is decreased hy
1 ke, the wavelength will increase a
certain amount; since the negative
«ign in the above expression means
that the resulting change ix opposite
in sense. But if we take 250 ke, and
change it to 219 ke.—the change in
wavelength will be 4 times as great;

FIG.S

Area needed to compensate ‘“c t.
out” on “central’” stator S.L.
plates.
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sinee 2530 is one-half of 500 and its
sqiarve, 62500, is one-quarter of the
square of 500, or 250.000.

The above ranges show that =0 long
as rhere were 92 foreign broadeast sta-
tions alone which titted into the wive-
lengih range albove 548 meters, they
were bound to crowd the dial of an
S.1.F. condenver—to 4.5 ke. per sta-
tion.  Thus. in Fig. 7, with S.L.F.
absecissue, the wavelengths above 548
meters from A to B will be few, but
relatively will waste the balance of
the condenser dial  space. Henee,
when foreign srations are less than 10
keo apart, we need to add to the S.ILF.
plate for Figz. 6 from A to C. an
S.LAW. plate for the long waves from
A to B in Fie. 7. This iatter range
replaces the range A to B in Fig. 6.

Station Spacing and Dial Detuning
{nierval

Let us pause to note that the aver-
age experimenter and designer would
bhe inclined 1o loxe interest here in
any other form of econdenser plate
than the S LA on account of the cor-
rective recommendations of the Prague
convention in extending  the  usetul
broadeast ranze of the S.L.F. con-
denser down to 160 ke, It is far bet-
ter. however, to nnderstand the rea-
sons which have lead certain inanu-
facturers to use combinations of
SLM. and I.C.  (straight line
capacitance or circular shape) plates
than to ignove these prineiples.

[t one has an understanding of the
¢ffeet of every type of condenser plate
on the way in which stations separ-
ated by varions systems are “logged”
ana dial. the whole question of sharp-
ness of tuning or detuning is eleared
up.  The answers will ecoordinate the
“natural spacing”  sy=tem of 10 ke.
frequency  separation  berween  all
broadeast  stations  started in  the
United States and perhaps 100 ke. in
the future for television stations at
ultra-high frequencies.

Under certain conditions some con-
vention may, in the tnture. have a set
of stations whose frequencies progress
geometrically. ie.. by, say, 1026/ xta-
tion A having 1000 ke.; B, 1020 ke.;
C. 1040.2 ke.. ete. This would require
special condenser plate shapes to get

2000
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mng. (A to C).

the best results in station dial separa-
tion and hest behavior of the dial de-
runing interval (D.D.1.). Although
we have assumed this interval as that
frequeney hand wlich reduces at each
end the resonant energy to half,
whereas in practiee it should reduce it
to about 10%, yet the laws inherent
in the S.L.W, and other plates affect
this D.D.I. in exaetly the same way no
matter which of the two ahove defini-
tions we prefer.

The decrement of o eireuit is defined
as the ratio of the D.D.I. centered
over the tuning-point under the first
definition (having peak resonant
energy) to the rotal or absolute D.S.D.
(from true zero) at this tuning point,
interpreted as frequency or wave-
length. It is half this when S.L.C.
plates are used. This is rhe only rea-
son why the first definition has bheen
used for the D.D.I.

Use of S.L.W. Plates to Prevent
Crowding

We have seen why foreign alloea-
tions have crowded radio stations on
the low frequency part below 548 ke.
on an S.L.F. condenser, bhefore the
Prague Convention. A precisely simi-
lar argument applies to Fig. 7 for the
use of an N.IL.F. condenser on the
short waves, If we use an 8.L.W. con-
denser for this range it is so crowded
that we waste most of the dial space,
intended for long waves, by relatively
large “spacing” of stations thereon.
The remedy is to use N.L.F. plates for
Fig. 7 between A and C for short
waves and S.L.W. plates hetween A
and B for longer waves. The analysis
of both Figs. 6 and 7 thus points to

one remedy: start the design for
short wavelengths  with an S L.F.
curve in the plate and finish for

long waves with an S.L.W. curve.
To show the general preliminaries ot
1 plate design combining more than one
type of curve boundary edge, we miy
suppose that we are to use 50 deurees
for S.I.F. and 130 degrees for S.L.W.
1t is of no conscquence that American
hroadeast stations can all be handled
by an 8.I.F, plate—the lower frequeu-
cies under 548 ke¢. are irregularly allo-
cated and, undoubtedly, will show some
crowding on an S.IL.F. condenser unti
eventually uniformly spaced 10 Ike.
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apart. However, there are even now
regions among the 38 broadeast sta-
tions below 548 ke, where an S.LW.

plate will reduee this crowding. To
start the above design we will use

1500 to 750 ke. for S.L.F. calibration
over 50 D.S.D. This gives 10 ke. per
D.S.D. There remains 130 N.S.D. if
we have a plate motion of 180 degrees,
which we must now use as an S.LW.

plate segment. l.et us next assume
that 560 meters tunes in at 180 de-
grees.  Then to reach 750 ke. or 400

meters at 30 degrees we have a differ-
ence of 1060 meters corresponding to
130 degrees or D.S.D. This means a
calibration density of 1.23 meters per
D.S.D. and is very satisfactory at the
short broadeast waves where the sta-
tions are separated hy ahout 2 meters,
but is not at all convenient at rhe long

broadeast waves where einch station
has a wave which is longer. hy 9

meters on the average. than irs neigh-
bor’s.

In other words."it would he inadvis-
able for the civil authoritiex over radio
channels to speeify the standard 10-ke.
frequency separation “‘down” rhe fre-
quency sciale indefinitely for any ex-
cept broadeast stations.  They would
be wasting “spaee” on the wavelength
seitle of Fig. 6 and this waste hecomes

o] 10 20 30 40
D.S.D.
FI1G.8
S.L.C. vs. S.L.W. station ‘‘spread-
ing" compared at same dial
readings.

more serious, the lower the frequency.
Telegraphic or heam-beitcons with me-
dinum speed signils conld be separated
by 8 ke. or less.

For instance, if a1 10-ke. decreanse at
00 ke. gives a certain change in wave-
length, the change at half this fre-
queney will be ¢ times as great! This
means that at 250 ke., or 1200 meters,
stations have about 36 meters separa-
tion for 10 ke. difference in frequeney
instead of about 9 meters separation
around 500 meters.,

It is necessary to have the author-
condenser plate to cover the bhroadeast
range. The experimenter who wants
to use longer wiaves can not always use
this form. Ilowever, for still shorter
waves, which are hound ro come into
future hroadeasting plans. the SKT.F.
is the best as it has a valuable speeial
property in “detuning” hy the sume
amount. all stations at high fre-
quencies.

Above Broadcast Band

It is necessary to have the :author-
ities “space” transmitter wavelengths
above 550 meters at. say, 40 meters
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apart for certain telegraph work. This
will produce less crowding at tuning
points using S.L.W. but the detuning
at sueh points to escape rhe adjacent
stution will begin to “overlap” the tun-
ing point of the adjacent station
selected for a signal or broadeasr. This
can be stated in another way rather
more coneretely.

Suppose that 1 per cent dilference in
wavelength or frequency is necessary
1o “tune out” a station at 600 meters.
This allows thie 610 and 590 meter sta-
tions under the above plan to be
“runed out” at 604 and 596 meters by
A-ke. adjustments respectively. Let us
again try it at 1200 meters or 2350 ke.
The absolute frequency difference for
detuning adjacent stations is here un-
changed in spite of the larger capaci-
rance used in tnning.  Now, ealling the
relative change twice as great as he-
fore. we find the following dillieulty:
our 6 meters necessary difference for
detuning stitions has hecome praeti-
cally 24 meters difference. In other
words, when detuning our receiver by
2% or 5 ke. on S.L.I. plates, we have
to pass over two adjacent station tun-
ing points hoth above and below it.  1f
we use an S.ILW. plate instend. even
when siations average 10 meters apart.
it does not compietely aveid the frap
but merely spreads the necessary de-
tuning dial movement proportionally to
the square of the wavelength of sta-
tions.

We ean still, however, utilize the
S LW, dial near the full eapacitance
position more efliciently for sharp de-
tuning than is possible in the old fash-
ioned S L.C.—or straight line eapaci-
tance—condenser. This has not. how-
ever, prevented the addition of an
S.L.C. segimwent in the roror for spacing
the lougest wave stations further apart
on rthe dial regardless of rhe widening
of the D.D.I.

Such “spreading” of long-wave sta-
tions by very slow changes in eapaci-
tance is inereasingly necessary heyond
500 meters. The S.L.A'. plate is het-
ter than S.I.W, for rhis purpose. The
greater the D.S.D. reading—say 6 de-
srees—the wider is this spreading in
favor of the S.L.C. ealilnwation,

Dial Detuning Interval

We must be eareful to distingnish
on rthe one hand hetween mere change
of dial reading per unit ehange of
wavelength, frequeney ov capacitance

A 4
283} - .
{ 16D.”
3
200 - . a y
(=W 160D
2 2\’. 2 \_’J
100 |- rd
il Xl
D [ 1 l
o 10 20 30 40
D.S.D
FIG.9
S.L.C. wvs. S.L.wW. for detuning
intervals.

and, on rhe orher i, the dial de-
tuning intervil.  Thus we sec that the
wavelength change at, =ay, point § in
Ilig. § is measured by the slope of the
tangent LSU at peint 8 but the D.D. 1.
is not so measured. The dial detuning
interval denoted by “D" is, by detini-
rion, here tuken to be the actual dial
movement necessary to cut the highest
energy in half, but the former or
“natural spacing” is a ratio of two
small changes, i. e., of the dial reading
change to the "electrical change” usu-
ally a frequency change between sta-
tions. Since hroadeast stations are ur-
ranged on a “straight line frequency”
raph by rhe government, we are more
interested in the frequeney changes
per D.R.D. illustrated in ig. 8.
Sharpness of tuning or detuning may
he defined as the reciproeal of the ae-
crement of a cirenit at some particu-
Iar frequeney. 1f. for instance the de-
crement of o circuit is small, it means
that the quantity D, or double the

dial movement from resonance to re-
diee resonance peak voltage 30%. is

small and the sharpness of tnning is
correspondingly greut.

The above “D” is our old friend the
“dial detuning interval” or D.D.1., for
<horr. 1t may be .1 or .2 of a D.S.D. for
sharp tuning, ie.. .05 or 1 DhX.D. each
side of the resonance poinr. 11 it is .1
and we have 10 D.S.ND. on an NI
condenser dizl with an absolute dial
frequeney scitle, i. e, “true zero” and
not a1 mere “dial” or “masked” zero—
the decrement ix .1,/10. or in frequeney
change ratio 1/100. assuming 16 Ke.
per D81, This wondd also hold true
in an 8. L.W. condenser with any arbi-
trary wavelength ditference for D.R.D,
e. 1, 10 meters. A D.D.I. of .1 D.S.D.
at a reading of 10 D.S.D, would mean
a deerement of 1/100 when judged by
wavelengths, This is also true in the
case of an SL.C. condenser bhut the
D.I).1. has to be halved to get the true
decrement in this case. Under similar
readings to the above two cuses, we
would obtain i decrement indieation of
1/200; since small percentige changes
in eapacitance correspond to half such
percentagze changes in frequency or
wavelength,

Sharpness of detuning, is related
closely to ‘DD, the dinl detuning inter-
val itself. It is measured by the recip-
rocal of the ratio of “D” to the ddial
reading at the D.S.D. in question. The
smaller this ratio is, the sharper is
rhe “detuning.”

In an S.L.W. plate the dial change
is D.S.D. per ke—or what is very
closely the same thing-—the “naturat
spacing”  (in D.S.1) of srations.—ix
proportional to ©°, but the same change
in the S.L.C. plate with given values
of XD, is generally narrower, heing
proportional to 03,2, The ratio of these
two quantities shows that the S.I..C.
statrion spaeing is 01/2 times narrower
than the tuning at the same dial sct-
ting on an S.L.W. plate.  This is illus-
trated by IMig. 8 where the S.L.W. and
S.I1.C. curves read 200 and GO0, respee-
tively, at D.8.D.
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S.L.C. vs. S.L.W. settings at same
wavelength
Now, at peint 2 in Fig. 8 on the

S.I.C. calibration enrve, corresponding
to 10 D.S.D,, the dial change in terms
of ke. or station spaecing is narrower
than for peoint 1 haviung the same dial

reading.  We are here reading the
curve “backwards,” of course. When

we pass to a reading of 40 D.S.D. at
point 3 we have four times the dial
reading and we may confidently say
that the relative inerease in siation
spacing at point 4 or the S.I.C. scale
over point 3 on the S.L.W. scile is only
one-half as great ns the preeeding case.

For a comparison of “dial detuning
intervals,” (D.D.L.) instead of station
spacing dinl intervals. we have Figs.
9 and 10. In the former we use 8.1.C.
and S.I.\W. curves for comparison of
the detuning intervals at points 1-2 or
3-4. These intervals are shown by
shaded rvectangles whose width repre-
sents the detuning interval and whose
height is the wavelength ordinate of
the ealibration eurve at that point.

A dial detuning interval “D" for
S.L.W. ealibration at point 1, when ob-
served at point 2 becomes “2D"; since
we will assume that the wavelength is
40% greater at 2 and the dial detuning
interval is proportional to the square
of the wavelength. Passing to points 3
and 4 with four times the capacitance
and wavelength respectively. we find
that the detuning interval at 3 is 8
times what it was at point 2, It varies
as the “rhree-halves” power of the
capacitance of 8. L.C, dial reading and
the “three-halves™ power of 4 is 8. The
dial detuning interval at point 4 is 16
or as it happens, equal to that for
point 3.

This eomparison, however, may he
protested against as not a fair way of
looking at the operation of the two
tyvpes of condenser plate eunrves——con-
sidered as competitors for n secment
design covering the longer waves. Why
shonld we take the snne DS 1y on the
two types? Shonld we not rather take
positions giving the same wavelength?
Very well then—suel a comparison is
made in Fig. 10, Here we have an
NL.C. and SLW. calibration curve
running hetween 3 to 95 ND.N.D. and 200
to 560 meters. It is obvious that we
reach any given wavelengrh such as,
sav. 530 meters, more quiekly on the
SO eurve. The latter gives us 530
meters  at 55 D.SI., whereas the
S.LW. reading for this wavelength is
85 DN, These are the proper dial
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FIG. 14

S.L.w.

S.L.F. vs. for detuning.

rewdings at which to compare sharp-
ness of tuning—or rather, detuning—
for equal wavelengths,

The rate of change of the wavelength
in terms of 1081, is constant all over
the S LW, dial, but this is, of course,
not true for the R.1.C. dial ealibration.
For example, in Fig. 10 we have taken
200 to H60 meters over 90 D.S.D. for
an S LW, plate.  Therefore, each
DS has the same wavelength v
of-change, whicl is 3 meters per LS.,

It we use an S.L.C. calibration over
the same range. this must have at 200
meters a  greater rate-of-change hut
will have at 360 meters, a smaller rate-
of-change. At one point “S° on the
RL.C. dial both these prates-of-change
are the same: they follow the stope of
the tangent LSU- - e, 3 moeters per
DRI, They may start in at 4 meters
or more and end np at 2 melers or less
per D81,

Sharpness  of  Detuning  Versns
Spreading  of  Stations

In tuning by vaviation of eapacitance
we always find by physicat nws, tha
the dinl detmning interval divided by
the absolute dial reading in D.S.D. is
proportional to the wiavelength, This
is true for S L.C. SLAW. and S.LF,
plates.  We find on analysis. which a
desceriptive  treatment like this nay
omit-—that, in partienlar the KTLF.
calibrittion scale has as a result of the
above law a property which no other
has.,  The amount of dinl  reading
change, with sensibly constant resist-
ance needed to ent the signal in half.
is the same all over the scale!

What imporviance has this faet for
the broadenst listener?  Simply  this
—You can tune out any  broadeast
station at any range from M0 to
1500 Ke——or any other SLF. range

by the same angnlar dial movement,
sye of one DRDC This s teae prace-
tieally always—if the coil resistance
doesn’t inerease mueh with frequeney

any wore than 1077 : sinee the con-
denser resistance  simultanconsly  de-
creases,

The XL scale has this advaniage
over both the S L and SLW, seales
from the standpoint of nniform  dial
change in detuning stations.  In faet,
the much touted Dadidell “logarithmie™
plate, nsed in the Kolster decremeter
conld not give this result unless the
wovernment separated all stations hy
the same pwercentiage of increasing fre-
queney, ad the receiver dmnping were

always kept the same. This
mean that each station wounld have a
frequency of wavelength, say, of 101%
of the preceding adjacent station.
Even then the logarithmie plate would
fail to do what the S.I.F. plate does.
unless the receiving inductance
changed proportionally to the ecapacit-
anee, i e, there would have to he an
increase of 1% in hoth capacitance and
inductance in order to get a wave-
length 101% longer for the next stu-
tion, and keep constant damping—
assuming constant resistance. If this
were done each station could be spaced,
say, one D.S.D. apart and would de-
fune the same amount at any reading.
But how much simpler is the S.L.F.
scile with its uniform detuning and
its actual uniform frequency “spaecing”
of stations!

This means that the Government has
been wise in arranging stations on
equal frequency intervals in the hroad-
cast band and below this band, down
to GO megncyceles, by suitable frequency
steps,

To tune out these stations hetter in-
duetances than most of those now sold
wonld be necessiary, but onee installed
the detmming eould be confined to one
DRI, or even less.

The best possible reason for using
either S.L.W. or SI.C. scales is to
avoid or to reduee the effects on de-
tuning of high frequeney resistance.
Thix acts in present coils so that the
S.LAV, station detnning is broadened
but not “erowded” at long waves: as
the resistanee is proportionally lower
here,  We should, therefore, use as
mnch 8 LW, ealibration as possible in
our condensers for safely detuning
evenly on longer than hroadeast waves,
with the stations spieed out,

Detuning by S.L.W.Versus S.L.F.

We thns have this interesting. rela-
tion in regard to the behavior of the
Do b Tdial detuning  interval—
with varying resistance, when nsing
KLP. or SLW. condensers: with a
small percentage change in cirenit re-
sistance at high frequencies. the S,
tuner has a practically constant DI,
aml also has equal separation of sta-
tions, If we use an KLW, plate the
DI is proportional to the D.KD,
spared, with peactically constant re-
sistance, as above, 1f we nse the range
where the resistanee is proportional to

the fregueney  we have a  constant
JERIN
decrement measnred  hy or
A\
IENER N
Finally. when the stray eapaei-
I

tanee of the receiver comes into play
at the next highest range of frequen-
cies, we find resistanees proportional to
the square of the frequency and it is
the S.LAV, plate which now has a con-
stant D.D.JI. This is of merely aca-
demic interest as the changes in D.S.ID.
for one ke, separation are very small
and now are getting smaller.
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The use of 40 meters per 1.8.1). in
separating long-wave stations would
e 2t very convenient unit on an S.L. W,
dial. IHowever, the detuning becomes
ceoarser” as the wavelength increases,
For example, if we can tune out an
adjacent station at 300 meters with a
change of dial reading of one D.S.1.
we must nse 4 D.S.D. to tune it out at
GO0 meters, even if our coil resistance
is kept sensibly coustant.

In other words, we eannot afford to
use o considerable S.LAW. range unless
with such large indnetances that at
350  meters—about  midway in  the
broadeast range—we can get fairly
sharp detuning between stations. This
is one basis on which the Government
could discuss any chauge in the present
system of allocating stations of lower
than broadeast frequencies,

We have two frequeney ealibration
curves in Fig. 11.  An S.LW. type
starts at 1200 ke. and an S.ILF. type
at 150 ke, The points 3 and 4 are
taken at three times the scale readings
of 1 and 2,

For convenience, we assume an equal
dial detiming interval “D” for points
1 and 2, This is quite allowable. Now
eomes the interesting illustration that,
while point 3 has ~1)/9” for a dial de-
tuning intevval, point 4 on the S.I.1.
graph has the same value =D oas
point 1.

In other words, the dial detuning in-
terval, with sensibly constant resist-
ance, is equal all over the S.L.F. seale,
Circuits can easily be designed to prac-
tically realize this performance.

Methods of Combining S. L. F.,
S. L. W. and S. L. C. Plates

The K.L.C. calibration ean be de-
signed to have good average sharpness
of detuning—except when broadened
by resistance—-at the shorter waves,
The S.L.F. calibration is especially
unfavorable to sharpness of detuning
at low frequencies. as its dial detuning
interval is the same all over the secale,
if the resistance stays sensibly con-
stant,  If this resistance goes down
proportionally at low frequencies, the
sharpness of detuning becomes ahmost
constant,  In all designs the wave-
length change per DRI must be de-
~igned to have an avernge value which
i =mnller in the KIL.C. segment than

(Continwed on page G7)
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Tantalum, Tungsten and Molybdenum in

Vacuum Tubes

The Characteristics and Applications of These Rare Metals

Y™ LECTRON discharge devices con-
xist of an outer envelope, usunlly
of wl; 5 clectrodes, usuaally of
metals: and structural parts of
metals or insnlated wmaterials. The
outer envelope provides for a controll-
able atmospliere aronnd the electrodes,
Thix enelosed space may he as highly
evacinted as possible, or it may con-
tain a definitely predetermined amonnt
of gas, Fhe metals uased in the strue-
tural electrode parts are chosen hoth
on aceount of their general charac-
teristies and the specific problems en-

Weliding molybdenum wire into
vacuum tube grids in an experi-
mental tube factory.

countered in the tube. The cathode ele-
ment should be ecapable of emitting
clectrons readily and nuiformly. over
2 long period of time under the condi-
tions in which the tube is designed to
function,  The other metal  parts
<hould emit as little as possible. The
metals used should be ot such nature
that it is relatively ensy in processing
to attain with them the dexired de-
gree of vienum or gax content, and
further they should not detrimentally
affect these during the period of use of
the tube, They must have suoech physi-
eal properties as will enable them to
form to the desired shape of the ele-
ments nud to hold proper <hape and
spacing during the processing amd nse
uf the tube. The metals munst be ob-
tainable in <uflicient quantities to in-
sure their availabiiity and at a cost
which will not render the selling price
of the tube too high,

This article deals pardeularly with
the metals tungsten, molybdemnm and
tant:alnm, all of which tind very definite
use in tubes, These metals are com-
monly elassed among the rare metals,

* Chief Engincer, Funsteel Products Co.,
Ine.

By Edgar W'. Engle*

but are regularly produced commer-
cially in ample guantities to meet all
requirements of the tube industry.

Tungsten

The metal tungsten is an clement
having the number 74 in the Moseley
series,  In o physical sense tungsten
ix distinetly metallie in its properties,
In itx chemical characteristies it ix
mueh less so. It cannot replace hydro-
sen to form the positive jon in salts
of the oxygen acids ax in the conunon
metals, sodinm, zine, iron, nickel, cte.
Tungsten ¢rystals have a body centered
cubice lattice.

The more important and more ex-
tenxive commercial uses of the pure
metal inclhude filaments in ineandescent
lamps, clectrical contaets in automo-
bhile ignition =ystems, X-ray targets,
and structural and electrode parts in
vacmim tubes, more particalarly those
of the transmitting types.  In alloys
and metal mixtures tungsten has val-
nable uses ax 0 hardening material for
uxe in cutting tools, wire dies, welding
cleetrodes, ete. Tungsten among the
metallie elements has the very valuable
properties of highest melting  point,
greatest rigidity at elevated tempera-
tures, and lowest vapor pressure, The
broad utilization of these properties is
quite limited by its oxidation in air at
temperatures  well  above  red  heat.
Tungsten is machineable only  with
great ditfienlty and it is not generally
practical to adapt it mechanically to
other than the more simple forms, such
asx wire, rad and sheet, It may be
sealed through glass of proper expan.
sion and give vacuum type seals, It
ix gnite readily degassed in eleetron
tubes and may be cleaned and freed
from most harmful gases by heating
iu hydrogen, [ts property with respeet
ta secondary emission ix good.  P'ore
tungsten  wire i generally used as
cathode tilament in power or trans=mit-
ting type of tubes.  Eleetron emission
from pure metals is generally regarvded
s epxiest to duplicate and  control.
igh melting point, excellent rigidity,
and low vapor pressure permit tung-
sten to bhe heated to sufliciently high
temperatire to give satisfactory and
dependable  emission  with long life.
The limiting factor ix that it becowmes
very brittle after use and is quite sub-
jeet to breakage from shocek,  The nd-
dition of thorinm oxide to tungsten
sives very greatly increased emissivity
and such material is used in receiving
fubes though much less than formerly,
In receiving tubes tungsten has use ax
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cathode heater element amd a< fliaent
SUpport spring.

Molybdenum

The metal molybdenum is element
mmmber 42 in the Moscley series. In
the periadic chart of the atoms it
ocenrs in Group 6 along with tungsten
and has mauy properties hroadly paral-
leling  tungsten, It ix often used
where otherwixe tungsten might. be on
account of its much greater ease of
<haping and mechanieal handling, It
can be made quite xoft and workahle
and ix not nearly <o susceptible to he-
coming brittle by heat as ix tungsten.,
It ix a standard accepted grid mate-
rial in reeciving and power tubes and
ix generally used for plates aud strie-
tural clements in power tubes,  Fhe
melting point is about 2500°C and ix
quite readily degassed in hydrogen and
in vacuuo, For grids it is used in the
anneated state in the form of wire.
Such wire isx eapable of being readily
wound to give the desired accnracy of
spacing and <haping. It is resistant 1o
deformation by heat <o that it main-
fains the <pacing at the bigh tempera-
fure necessary to process the tube after
the elements are sealed in.  Molyhde-
num  wire 0057 in diameter is the
standard grid material for receiving
tubes. Many milliou meters of this are
produced  each  year.  Npecitications
for grid wire include tolerances for
dinmeter, roundness, breaking strength,

and  elongation. It ix uxed in  the
Lnrgest  amounts  to the  tollowing

diameter, 0057 plus or
minux 5% : elongation, based an 107
length, 1577 to 200
strength, I Kilsgram mininnmm
the above may

specitications:

While
be recarded as the

Micro-photograph showing normat
grain structure of tungsten.
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standard speeification, the processes of
some tube manufacturers rvequire
different wire, whieh is produced to
their specifieations.

In making grids the wire is nrrached
to nickel uprights, either hy eleetrical
welding or hy hammering into notches.
On the welded grids it is desirable that
sutlicient heat be applied to soften the
nickel and push the molybdennm into
it without deforming the molyhdenum
or ciusing excessive recryvstallization,
The very wide difference of melting
point berween nickel and molybdenum
render this operation practical. No
more hear should he put on the wire
during the welding operation than is
necessary to seenre good adherence to
the nickel. Too mueh heat may render
the motybdenum weak or brittle at the
point of weld. Afier grids are wound
it is usual to give them a cleaning and
annexnling operation by heating in hy-
drogen hefore finat shaping, Tempeva-
tures ranging from 950°-1050°C for a
period of ten minutes are usual, These
temper:itures arve suflicient to clean and
properly anneal the wire. Anything in
excess may wenken or embrittle it,
especially if the wire has been over-
hented at welding. After removal
from the annealing furnace the flat
type grids are usually formed to exact
shape by stight stretching over a man-

A special section of the Fansteel

under F. L.
the problems
manufacturers,

Hunter,
cf

taboratory
helps solve
vacuum tube

permanent set.  Winding jigs should
be of =uch dimension and stretching
machines so set that no appreciable
elongation of the wire is necessary. An
undue stretehing of the wire will either
cause hreakage or reduce the dianmeter
to such an extent that the charaeter-
isties of rhe tube will be unbatanced.

Molybdenum wire in the hard, drawn,
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this.  Alloy wires of tungsten and
molybdenum have proven superior

through added stiffness and less soften-
ing at the temperatures necessary io
heat the elements of the tube during
processing.

Alloy wires of tungsten and molybde-
num also show definite value for use as
heater- wires in the wuni-potential
cathode types of tuhbes. Such alloy
wires stand quite well the necessary
processing and operating temperatures
in the tube, but will not stand safficient
temperature to he satisfactory for lamp

filaments. The alloy wires have less
tendeney to hecome brittle by re-
crystallization than does tungsten.

Their susceptibility to atrack at high
processing temperatures by the
~iliceous insulator is of the same de-
gree as for tungsten.

Tantalum

The metal tantalum is number 73 in
the Moseley series. It occurs in 1he
periodic ehart of the atoms adjacent
to tungsten in Group 5. Tantalum has,
next to tungsten, the. highest melting
point and lowest vapor pressure of the
metallic elements. Tantalum has a
very high degree of workability :and
when properly annealed may he
pressed, stamped, spun or drawn cold
into shape much the same as may be

drel. 1In order to prevent undue scrap unanne:aled srate has some use as a done with copper, nickel and iron, It
lhere only sufficient stretching should filiment support spring.  In general. welds readily to itself. making a
be ziven to cause the wire to take a however. it s somewhat too soft for strong, ductile joint, whereas under
—— —— - — — —
Technical Characteristics of Certain Metals
|
Characteristics Tantalum Tungsten Molybdenum Platinum Copper Nickel
S— s I - —|— —|
Atomic number. .. ........... .. ... 3 4 42 78 29 28
Atomic weight. . ... .. 181.5 184 96 195.2 63.57 58.7
Density, at 20°C.. 16.6 19.3 10.2 [ 21.46 8.89 8.9
Atomic volume. . . .............. L 10.9 9.4 8.8 9.25 7.15 6.6 6.8
Tensile strength lbs. per sq. in. ... .. I 130,000 100,000 260,000 |.. gg% o 152 000 hundl).,
Compressibility per unit volume per‘
KE/Cra? i verrininsansssscgaper 52 x 10-¢ .26 x 10-¢ .46 x 10-¢ .37 x 10-¢ 74 x 10-¢ 42 x 10-%
Brinnel hardness at 500 Kg... ... 4.9 200 M7 |{ 38 Annealed | {40 annealed 8
24 hard 18 hard 45 hard
FIScleroscope 1T d5iesse ¢ pme s <0 o 16 0 12 13 annealed 6 annealed 10 annealed
[Young's modulus of elasticity, kg. per
8q. mm. . T . 19,000 42.200 12,200 22,000
Melting pomt (Ol 2850 3370 2620 1755 1083 1452
Boiling point °C........... .. ... ... | >4100 5900 3700 4300 i 2300 2000
6. 45 x 10-12
'Vapor pressure. . .. ... man 1727° C 6430 x 10-12 107 x 10-¢ | .001 nimn
00114 mm mmat 1517°C.| at1727° C. |  at 1080°
[ at 2727° C.
Heat of vaporization, total, cal. per gm. 129,000 113,000 | 88,000 76,600 84,000
I
Special heat cal. per gm. per°C, at 0° C. 0365 0336 0647 .0323 0910 1084
Linear cocflicient of expansion per ° C. | 6.5 x 10-¢ 4. 44 x 10-6 5.45 x 10-8 9.0 x 10-8 17 x 10-¢ 12.8 x 10-¢
Thermal cond. in cal. per em. per cm %
per sec. per “at 18°C. ... ... ... 130 476 346 ! .1664 i 918 142
Heat of combustion cal. per gm.... .. 827 1040 1812 87.1 | 547 | 083
'Heat of combustion cal. gm. atoin 300,120 191 400 173,950 17,000 | 34,890 57,826
Temp. coeflicient of resistance at 20° C.| 0031 0045 0033 0031 00393 0066
lElv(mcul resistance microhm per cm. |
| cube at 20° annealed. g 15.5 5.51 57 10.0 L2 6.4
Magnetic suscep.,llnhty +.93 x 10 F .33 x 10-6 + .04 x 108 +1.1x10¢% | —085x10 ¢ variable
Flectrochem. equiv. mg. per coulomb 3762 31708 1658 5057 3294 3040
Refractive index. ... .. .. 2.05 276 1.17 1.39 1.41
IThermoclectric . M. F. against com)er |
micro-volts per degree .5 13.3 0.0 25
(Above"ﬂﬂ“C) L -
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similar conditions tungsten and molyb-
denum form a brittle weld of low
strength. This properry of easy fabri-
sation. togerher with its many other
desirable properries, renders tantalum
of extreme value in vacuum tube con-
struction. It is an efficient getter for
most gases nnd nbsorbs them without
itselt volatilizing. When tantatun is
used for electrode or struetural ele-

Sheet tantalum
thin as .001 inch.

may he rolled as

ments, these parts aid in the gas ctean-
up. The power of tantalum to absorb
wases is best at temperatures at or
above red heat. It refains these gases
when cold and gives them up at tem-

peratures approaching its melting
point, about 2800°C. This gas-absorb-
ing property is selective. I'ractically
all the ordinary gases are absorbed at
red heat. but the noble gases such as
helium, argon. neon, ete.. are not taken
up. This property of selective absorp-
tion has led to the use of tantalum as
an agent to insure eontinued mrrity
of the noble gas in so-ealled “gus
tubes.” its high melting point and low
vipor pressure render much less linble
the cleuan-up of noble gases by sputter-
ing than is the case with electrodes of
many other metals.

In power tubes molybdenum and
tungsten parts often hecome brittle
after withstanding high service tem-
peratures and it is impossible to re-
shape them when the tube iz repaired.
Under similar conditions tantaluimn re-
mains soft and pliable and is capable
of being used over ngain several times.

The desirable physical properties of
tantalumm, together with is relative
freedom from bhack emission, has let to
the fairly extensive use of tantalum
wire for grids. Such use appears much
more general in Europe than in this
country. Cousiderable quantities of
tantalum are exported from here each
vear to ISurope for use in tubes. A low
voltage gas filled rectifier tube for
which long periods of satisfactory
operation are claimed utilizes thoriated
molyvbdenum filament and tantalum
plates. 1t is believed that the main
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Molybdenum wire is drawn through
diamond dfes to exact diameters.

advantage of 1hisx tube results from the
property of tantahun in continuously
purifying the caseous armosphere.
Tantalum is a somewhat newer metil
to our tube industry than tungsten and
molybdenum, but many manutfacturers
have realized its possibilities and are
experimenting with respect to irts utili-
zation in  furcther improving their
products.

In order that easy comparison may
be had between the properties of tung-
sten. molyhdenum and tantalum and
those of some of the bhetter known
metals a table of these¢ properties is
ziven. This tahle has been compiledd
from what is believed to be the most
reliable sources to date.

Electromagnetic Phonograph Pickups

The Determination of Relative Frequency Characteristics and Sensitivity
— and the Measurement of Record Wear

His purpose of this final article

is to outline a suggested me-

thod for determining the rela-

tive merit of pickup devices of
different dexigns and to describe the
apparatns whieh has been used by the
wrirer for makinz the various deter-
winations of the essential character-
isties involved.

As a preliminary to this outline. the
desirable  characteristics of a  good
piekup. as discussed in the previous
arcicles of this series, will bhe sumn-
marized.

The purpose for which a pickup is
designed is to faithfully convert the
motion transmirted to the point of its
stylus by +he record into elecirical
oscillations.  The relative successive
amplitudes and frequencies of the elec-
trieal oscillation should be an exact
reproduction of the record groove, ex-
cept in so far as the pickup may be

* Conaulting Fnaineer, Hardwick-Hindle,
tue., and Radiart Luboratories, Inc.

By George B. Crouse*
PART III

called upon to correct compromnises in
the record cutting, or to cuppress sur-
face noises or scratch. The degree to
which the device meets these condi-
tions is determined by the “‘response
curve.” showing voltage zenerated for
constant velociry of rhe stylus point
at all frequencies within the range of
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ldeal pickup response curve,
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the instrument.  This curve, in the
writer's opinion, should have the ap-
proximate form shown in Fig. 12. The
enhanced response at frequencies he-
low 300 ¢veles is for the purpoxe of ¢or-
recting the diminished amplitude of
cut at the low frequeucies. and the
diminished response at {frequencies
above 3,000 cycles is desirable to
partially suppress the surface noises.
In no ease shonld the curve show
sharp ehanges in earvature, deep val-
leys or sharp peaks, as these always
result in unpleasant “jingling” noises
in rhe output.

Granting that the device under con
sideration has a satistactory response
curve, probably the characteristic next
in importance from the conunercial
viewpoint, is ite ability to maintain a
nniferm level of performance through-
out its life. which should be indefi-
nitely long.  Thisx characteristic de-
pends on the construction, quality of
marerials, and similire factors,

The importance of sensitivity de-
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Curve of pickup working into re-
sistive impedance load.

pends very largely on the degree of
amplitication which is availalle, but
when the device is intended for use
with the andio amplifiers ordinarily
used in connection  with  radio re-
ceivers, a high sensitivity is uxually
desirable and often necessary,

A factor in pickup performance which
has only recently been given serious
attention ix the wear on the sides of
the record groove ocensioned by the
use of the device. The wear at the
low frequencies is due to the stiffness
of the armature and that at the high
frequencies is due to the mass of the
moving system. For low record wear,
both the stiffness and the mass should
be as low as possible,

Use of Constant Frequency Records

Probably the most satisfactory me-
thod of determining the Fesponse enrve
is by the use of “constant frequency
recovds.”  These are dise records of
ordinary  construction, on which are
cut bands of grooves, each band being
cut to impart a constant frequency
and velocity to the needle point. These
records are available with frequencies
from 40 cycles to 8,000 ¢yeles in small
Steps.

The pickup ix mounted and played
on these records in the normat manner,
the voltage output being determined by
means of a vacuum tube voltmoter. A
very convenient and satisfactory form

strument a range of .2 volt to 150
volts. In most pickup measurcments,
the low voltage range is the only one
which need be employed. A d-¢. miecro-
ammeter is connected to the terminals
marked “output.”  The instrument is
calibrated on 60 eycle a-c. against a
standard a-c. meter of conumercial de-
sign. If care is tuken to adjust the
filament  voltage to the same value
every time the instrument is uscd, the

calibration remains constant over a
long period,
Certain  precautions must he  ob-

served in making these measurements.
tu the first place, if curves taken at
widely separated intervals of time are
to be compared, it is obvious that the
stlibration of the voltmeter must be
checked and covrected at frequent in-
tervals, and that the turntable speed
should be clocked and adjusted be-
fore every series of tests,

The actnal veloeity imparted to the
needle point by the constant frequency
records is not. exactly the same. the
differences being marked on the record
in dbs,  The voltmeter reading must
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Effect of transformer with abnor.
mally high or low impedance.

be  properly  corrected at each  fre-
quency by the factor given, In addi-
tion to these stated corrections, it was
generally found that the cutting is not
quite uniform  throughout an entire
length of groove on any oue frequency,
and it high acceuracy is desired, it is
i good plan to take the average voltage

of voltmeter for this purpose is sliown reading - at - several points  on  the
. o . record,
in Fig, 13,
In this voltmeter, an —/01-A tube Eﬂecl "! Load
and a —71 tube are used. The switeh- An electromagnetic pickup is an
ing arrangement provided gives the in- electric generator with o relativelty
QuUTPUT
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of pickup working
transformer primary.

Curve Into

high internal impedance, and, there-
fore, its voltage output will be a funec-
tion of the impedance of the load.
Further, its internal  impedance s
largely inductive in  eharacter and,
therefore, varies with 1he frequeney
whiclt it ix generating, For this rea-
son, it ix important that the response
curves he run with the pickup con-
nected to a load cirenit, which is very
close jn characteristies to that with
whiclr it will be used., In Figs, 14 and
15 are shown curves of the same
pickup. In Fig. 14, the load comprised
only the very high resistive impedance
of the vacuum tube voltmeter shown in
Fig. 13, In Fig, 15, the pickup was
working into the primary of a high
quality andio trausformer having a
3:1 ratio secondary to primary, the
secondary being connected in the grid
cirenit of o lighted audion, It will he
observed that the effect of the trans-
former load ix not only to reduce the
voltage at all frequencies, but that
nurked changes in the shape of the
curve are also introduced by the load.

It often happens that defects in the
transformer are <shown up in the course
of such tests, Wherever a sharp peak
or valley oceurs in a response curve
which cannot be easily accounted for
from the design of the pickup. the
trausformer may be suspected. This
can generally be checked by using the
siame transformer with a pickup of en-
tirely different constants, If the eak
or valley again occurs at the same fre-
queney it is fairly positive evidence
that the transformer has abnormally
high or abnormalty low impedance at
this frequeney, and that the frouble
i* not in the pickup, The effcet of i
transformer having an abnormally low
impedance at a certain frequency  is
ilustrated in the curves of Figs, 16 and
17, which were taken with (wo pickups
of radically different designs, and yot
both curves show a deep depression at
exactly 1,500 cyeles,

Effeet of Tone Arm

The tone arm atso plays a very im-
bortant part in the performance of the
pickup, and  response  enrves should
always  be run with  the picknp
mounted on the tone arm. for which it
was designed.  The character of the
mounting affects principally the low
frequencies.  The eoffect of mounting is
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illustrated in the curves of Figs, 18 and
19, which were made hy the =ame
pickup. In the curve of Fig. 18, the
pickup was wmounted on the tone arm
supplied by the manufacturer and, as
will be noted. very good characteristics
were obtained.  In the curve of Fig,
19, the pickup was mounted on an arm
which allowed the entire weight of the
pickup to rest on the ncedie point.
The result was an  enormously en-
hanced response in the low frequency
region, but with violent changes of
curvature, as will be seen from the
curve. In this connection, it <hould
he pointed out that a correctly de-
xigned tone arm will impose a weight
onr the needle point of not much over
four and one-half ounces, If a greater
pressure than this is required to ob-
tain satistnetory response at low fre-
quencies, the deviee will enuse undue
wear on the hottom of the reeord
Zroove,
Frequeney Characteristics

As oan illustration of what may be
expected from pickups of present com-
mercial design, the curves of Iigs. 20,
21 and 22 should be examined. Curve
20 ix regarded hy the writer ns being
as close an approximation to the
ideal enrve as is commercially possible,
It will he noted that this curve has a
broad peak in the lower frequency
range, and falls off rapidly in the
range above 3,000 cycles, thereby ef-
fectively suppressing the undesirable
scrateh noises, The curve has nowhere
any sharp change of curvature nor any
high peaks or deep valleys, The curve
of I’ig, 21 ix at first glance much more
uniformt in response, but it will be
noted that it has a large rise in the
scratech  frequeney range and  practi-
cally no increase of response helow
100 cycles, where the records are de-
ficient. Such a curve, in the writer's
opinion, is not ax desirable as that of
Fig. 20. In Fig. 22 is shown a curve
whose onty defeet is the sharp peak at
SO0 ¢yeles. The effect of thix peak will
he to introduce a persistent ringing note
into the reproduction whichh will be
particularly annoying on the passages
of low volume. The effect will be that
of someone continunously sounding a
string of particularly discordant sleigh
bells.

While considerable space has been
devoted in this article to the discus-
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Same as Fig. 16 but with different
make pickup.

sion of the t(echnique of making re-
sponse curves, the results of even the
best nutde curves must be accepted
with &t degree of eantion, and should
alwnys be checked by comparative ear
tests on a variety of selections, In
selecting records for ear tests, diversity
in the character of music and voice
should be the deciding factor, and not
the tester's personal taste in music,
In testing by ear for relative reprodue-
tion of serateh noise, records <hould
be used which have been played from
ten to twenty times. The frequency of
the scrateh noise is generally higher
on the outside of the record and the
first few grooves before the actual rec-
ording starts are admirably suited for
scrateh determination.

Determination of Relative
Sensitivity
The relative sensitivity of two pick-
upw is o somewhat diflicult thing to de-
termine, but may be approximately
evaluated in several different ways,
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Effect of tone arm ¢n
curve,
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response

It the response curve shows a rela-
tively tlat horizontal response in the
middle range, y, from 500 to 2,000
exeles, it is probably fair to take the
voltage at these freqnencies as a mea-
sure of the sensitivity, It is for this
reason (hat the writer prefers to ex-
press the response curves in terms of
voltage rather than of dbs, as it is
then equally serviceable for both pur-
poses,

sy

Another  method of determining
sensitivity from the curves is to deter-
mine the average voltage throughout
the usual range of frequencies, but
thix method generally results in a
valne which Dbears no identifiable re-
lation to the apparent vohume as heard
by the ear.

P'robably the most relinble method,
if care and tinte are taken in carrying
it ont, ix that of comparative listening
tests on a variety of selections and
with two or more observers, This
method has the advantage of giving
directly useful comparative results,
but ix, of course, tedious,

Permanent uniformity of perform-
ance in an electromagnetic pickup de-
pends  primarily  on  three factors.
Pirst, the excellence of workmanship
and simplicity of design: scecond, on
the character of the material used for
damping the motion of the moving sys-
tem, and third. on the design and ma-
terial of the permanent magnet.

The first point can really only be
determined by an inspection of the de-
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Effect of weighted tone arm on re-
sponse curve.
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viee in the light of a broad mechani-
cal experience, 1t ix gencrally true
that the fewer the parts, and particul-
ary moving parts, of any mechaniceal
device,  the  greater the reliability,
Fortunately, also, good workmanship
ix generally apparent on the surface in
a device of this character.

Where rubber is employed for damp-
ing it ix usually necessary to use it in
such a manner that it ix alxo relied
upon, in whole or in part, for the cen-
tering adjustment of the moving sys-
tem. Suach, for instance, is the case in
the strocture illustrated in Figs. 1 and
2, of the article appearing in the
Angust issue of Rapio ENGINEERING,
Under these cireumstances, the per-
manence of the device and of its ad-
justment are, at best, doubtful quanti-
ties, depending upon the quality of the
rubber employed, and the seasoning to
which it has been subjected. There ix,
unfortunately. no adequate method of
determining the life of the adjustment,
other than observation over an ex-
tended period. If life fests are under-
taken to determine this point, the
usual ecare should be exercised to xub-
ject the deviee to all of the conditions
of temperature, moisture and vibration,
which it ix likely to meet with in
service,

In case no rubber or similar im-
permanent material isx used in a rela-
tion of the mechanical system which
can affect the adjustment, this source
of doubt entirely disappears.

The third fuctor affecting the life of
the instrument, the permanent magnet,

can best be checked indirectly by
t T
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Curve of commercial pickup which
suppresses scratch noises.
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FIG. 24
Another curve of a commercial
pickup. Low frequency response
is poor and scratch nolses are
increased.

means of the expression given in the
previous article for stability of perma-*
nent magnets, which is here repeated
for convenience:

A, Ty
o i
Ty A,

In this expression. A, represents the
area of the air gaps; L., the length
of the air gaps: A,, the area of the
cross section of the magnet, and L, the
length of the magnet. The value of
the numeric on the right hand side of
the above expression is for tungsten
magnet steel, and this quantity should
be reduced to 35 for steels containing
159, cobalt. The four quantities above
should be carefully measured in the
actual instrument, and should satisfy
the velatiouship for the particular steel
which is used. In making the measure-
ments of the gap length and areas, it
should be kept in mind that there are
four air gaps involved in the usual
magnetic hridge type of construction,
and the upper and lower pairs of gaps
will usuilly be different in both length
amd area, and it must be rememhbered,
in computing the cffective gap relue-
tance that the reluctances of the upper
and lower pairs are in parallel.

> 70

Determination of Record Wear

Probably the most satisfactory way to
determine the relative recorid wear oc-
asioned by two pickups of different

designs would be to malke microscopic
examinations of records played by each
of them, and some work of this kind
has been undertaken, using wax rec-
ords in order to speed up the effect,
but the whole process is too tedious
and expensive to be undertaken in the
usual ecase.

A reasonably close estimation of the
effect can be secured by measurement
and computation. As explained in de-
tail in a previous article, the wear on
the side of the record groove at low
frequencies, that is, at frequencies be-
low the tirst natural period of the
moving system, is occasioned by the
effective mass of the armature trans-
ferred to rthe point of the srylus. This
quantity may be euasily calculated from
a drawing of the armature by means
of the usual formulae to be found in
mechanical handbooks. It should be
noted in making these calculations that
the effect is one of mass and not of
weight, and, therefore, the weight of
the armature used in the calculations
must be divided by the gravity con-
stant. The most convenient practice
is to calculate the moment of inertia
around an axis through the pivot
of the armature and then to transfer
the result to the point of the needle.

For determining the wear factor at
high frequencies, it is most convenient
to measure the actual detlection of the
armature under a known force. A de-
vice which the writer has found very
convenient for this purpose is illus-
trated in Fig, 23. In this figure, a
pickup of usual design is shown in two
views and indieated by the numerals
1 and 2, ctamped in a U-shaped yoke
3 by means of the elamp screws 4. In-
serted into the needle holder in the end
of the armature is the rod 35, of stiff
tempered steel wire, sueh as a bicycle
spoke. In order that no stray mag-
netie field may leak down the rod, it is
split, and the magnetic insulator 6, of
bakelite, is inserted. 7 is a permanent
magnet rigidly mounted on the same
platform as the yoke 3, and provided
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with a small V-shaped groove on one
of its pole faces. Resting in this
groove is a small iron piece 8, provided
with a knife edge to engage the groove,
and carrying a tiny mirror 10. as
shown. The iron piece 8 is bent up at
an angle along the edge away from
the magnet face, which rests against
the end of the rod 5, and is held firmly
against it by the stray field provided
by the magnet 7. A suitable source of
light is arranged at 11, and the image
of this source is reflected by the mir-
ror on the scale 12.

By means of this apparatus, very
small deflections of the armature of
the pickup device may be easily meas-
ured, when the dimensions of the parts
are known.

A known force is applied to the rod 3
at a point from the end of the armature
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Response curve of pickup with
prominent peak at 800 cycles, this
introducing a ringing noise.
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equal to the distance which the needle
projeets from the armature, by means
of the thread 13 running over the
pulley 14, to the lower end of whieh is
artached a known weight (not shown).

In making these measurements, the
pulley bearings should always Dhe

gently tapped to prevent friction re-
ducing the amount of the foree applied
to the rod.

In this manner, the ratio of the de-
flection to the force required to pro-
duce it, may be directly measured, and
the relative record wear which will be
occaxioned at low frequencies by two
picknps of different designs may le
determined.

It should be pointed out that rhe
stiffness of a pickup armatnre cannot
bhe estimared even approximately by
attempting to estimate rhe force re-
quired to move it by hand. The arma-
ture in norual use, moves through only
a very small angle, and may be very
free thronghout this range, and yet
very sliff outside of the normal range
of motion.

The test methods ontlined herein
have been used by the writer und his
stafl in the investigation of pickup de-
vices over i considerable period of
time wirl entire sucecess. and it is he-
lieved that with proper attention to
technique they will serve to accurately
gange the relative merits of the various
designs of pickup devices.

(The End)
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Making The Price Grade

Impressions Gathered Here and There on How the Radio Industry Is
Reconciling Maximum Quality With Minimum Cost

By Austin C. Lescarboura, Associate Editor

HE theme song of the radio in-
dustry today is just about the
same as that sung by the auto-
mobile industry, namely: stand-
ardized fundamentals justifying mass
produetion, followed by sales volume
based on maximum value at lowest
prices, and concluded with a reason-
able rate of obsoleseene to prevent
market saturation. On every side, or
from vacuum tube to radio eomponent
and even to cabinet, every effort is
heing exerted to Lring the selling price
well within reach of everyvone. And
since industrial success has ever heen
associated with an  appeal to the
masses, radio today is prosperous.

Standardization—The Firm Foun-
dation

At the hottom of today’s radio pros-
perity is the firm foundation of stand-
ardization. Were it not for the fact
that radio authoritics have come to
agree on certain broad fundamentals,
we would still be laboring under the
uncertainty and chaos of unrestrained
experimentation and lack of public
confidence. TFortunately, the day is
now well passed when so-called radio
experts can upset the apple cart and
keep it definitely upset by introducing
so-called new circuits at the rate of
one every fifteen minutes. Periodicals
catering to the new circuit fans have
for the most purt disappeared, indieat-
ing the passing of the radio experi-
mentation era. We deal now with
sound fundamentals.

Yet despite the fact that we have
standardized radio technique as the
hasis for safe and sane production on
a large scale, it is interesting to note
that there is ample leeway for indi-
vidual innovations. As one glances
up and down the offerings of the
present season, there is presented a
delightful variety of design, so that
eacli set or component manufacturer
has the necessary talking points to
distingnish his -sales campaign from
that of competitors.

1t is the leeway, in faet, that has
encouriaged many radio manufactuvers
to bnild up research and engineering
departments worthy of the name.
Dnring the past two years, or since
standardization beeame firmly estabh-
lished. there has been a noteworthy
increase in  engineering talent em-
ployed for the purpose of working out
refinements and innovations. as well
as reduecing definite eirenirs ro com-
mercial practice.

As It Was in the Beginning

In order to appreciate the meaning
of standardized fandamentals, it is

Mem. I.R. E. Mem. A. 1. E. E.

well to recall the chaotic days of only
a half dozen years ago. The writer
recalls one firm that made bold to
engage in volume production, with the
thought of reducing its selling prices
to the point where volume sules would
result. Said firm engaged in a pro-
duction of half a million regenerative
reeeivers. Just as the receivers be-
gan flowing freely from the two fac-
tories turning them out, the regener:-
tive cirenit suddenly hecame disgraced
throngh the agitation of the neutro-
dyne folks regarding radiation and
attendant squeals and groans. The
market for those regenerative re-
ceivers dropped off over night, and the
unfortunate firm was citught holding
the hag on several hundred thousands
which were ultimately disposed of
through the bargain stores at a
twentieth their original price,
Today. there is comparatively little
danger of having a mass production
program o had in the manner just
mentioned, for the fundamentals of
broadeast reception are pretty firmly
established and there is little danger
of having the apple cart upset over
night. That ix why the industry
makes bhold to ensage in production
sehedules of hundreds of thousands
of radio sets of one hrand and an-
other. knowing that publie confidence
and therefore sales is pretty eertain.

The One Danger—Over-Production

However, if we are sate on fumda-
mentals and free from the danger of
overnight obsolexccnce, we are never-
theless faced with a threat as
if not greater. and that isx over-pro-
duction. On all xides this season there
ix evidence of vast production sched-
ules which. taken collectively, would
seem to indieare that the industry will
over produce on radio sets and perhaps
on certain components, but hardly on
quality vacuinmn tubes.

llere ix where onr industry might
well take a leat from the automobile
industry, which, while seemingly run-
ning riot on mass producrion, always
sneceeds in clearing its produerion at
list prices or very cloxe ro list prices.
Fven when ear prices are knocked
down a bit to move an existing model
preparatory to introdueing the wsual
“higwer. hetter, finer. more |m\\'yrl’ul.
more heauriful. ele”” models, the auto-
mobile manufacturer still comes out
of the deal with a whale skin, The
radio mannfacturer, on the other hand.
certninly comesx out with little more
rhan his trousers when his radio sefts
are <old for n fifrh or less of the
original list prices.
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There should he some means of
working out an intelligent production
schiedule for the entire industry.
Other indusrries have had the same
problem and have overcome it through
their trade associations. It is the
place of a trade assoeiation to analyze
the market in general terms. and to
determine in advance just what that
market ecan absorb, followed by an
intetligent discussion of that market
and an agreeable apportioning of pro-
duction and sales among various mem-
bers of the association. Also, the
trade association should endeavor in
every possible way to inerease the
tot:tl muarket so as to provide ample
opportunities for all its members.

We uare not speaking at this time
with referenee to any particular radio
trade association or organization,
Rather, we are making suggestions in
general and quite impersonally. IIow-
ever, it seems to us that the radio in-
dustry lacks the sort of trade associ-
ation which is found in other leading
industries, where arkets are thor-
oughly analyzed in advance and manu-
facturers have some assurance as to
what constitutes a safe and sane pro-
duction schedule. We doult if the
radio market has ever been analyzed
in that manner, and wherher any
move has heen taken to make radio
manufacturers agree in a general way
as ro safe and sane quotas.

The writer recalls some years ago
the threatened over-production in the
filter condenser field. HKach condenser
manufacturer seemed more or less
bent on supplving the entire market
himself. without much regard for his
competitors whom he left to take care
of themselves. Finally, one of the
saner manufacturers decided that it
was about time to curtail production
<0 that the manufacturers might have
some chance to ask for reasonable
prices for their goods, instead of being
entirely at the merey of the buyers
through the old rule of supply and de-
mand. A group of condenser manu-
facturers were assembled. Some sort
of market estimate was arrived at.
Standards of condenser construction
and rating  were attempted. Un-
fortimately. however, the meeting
hroke up as usual, with each mann-
factirer still hent on supplying all the
necessary condensers himself withour
regard for the other fellows.

No. that is bardly the right practice.
Sooner or later. we shall have fo agree
on apportioning the probabhle murket
among & group of manufacturers, <o
as to avoid over-production
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What About Allied Fields?

A study of the sales of any radio
set or component manufacturer usuaily
indieates a sag in the curve during
several months of the year. Indeed,
the experience of most manufacturers
is that there ure more sales from
September till December, or & period of
four monthx, than during the re-
mainder of the year. Sonre claim that
they sell twice as much in these four
months  than during the remaining
cight months.

Whether it be admitted or not the
radio industry remains rather season-
uble even though many manufucturers
by now have succeeded in adapting
themselves to the seasonable feature,
Nevertheless, the industry as a whole
and many manufacturers in partieular
would be far better off it they could
smooth out that sales curve,

Of late, we note the tendeney on the
part of certain radio manufacturers to
engage in atlied fields which fit in well
with their radio production facilities
and schedules.  There isx much mid-
night oil bheing burned these days,
with a view to engaging in other lines
as 2 means of straightening up the
sales and produetion curves during the
entire year. llere again, we believe
the radio trade associations have
failed to dig down for vital informa-
tion. Radio  manufacturers would
weleome information on various allied
fields in which they might engage.

“I am a radio manufacturer. What
d0 I care about other fields?"' That
is probubly what our reader is telling
himself as he reads these lines, Well,
in answer we point out hurriedly that
present radio prices can only be main-
tained and improved upon if the radio
set and component manufacturer
works his plant to the limit, and keeps
up his sales thronghout the year quite
irrespective of what he may have to
make and sell.  1n fact, we consider
this feature =o essential that in an
carly issue we shall present a survey
of what radio manufacturers are doing
and what they can do in other fields,
as a means of utilizing their produc-
tion and sales potentialities to the
utmost.

“Purchasing 4gent Engineering”

The present-day low prices obtain-
ing in the radio industry depend to
a large extent on correct buying. In-
decd, never betore has the purchasing
agent assumed such important propor-
tions ax in the radio industry, where
not only  pennies but  fractions of
pennies are discussed and argued and
fought over in making the grade on
the low selling prices,

However, the writer has noticed the
danger in this situation, when the pur-
chasing agent oversteps the bounds of
hix job. Thix has already heen re-
ferred to in other writings as “pur-

chasing agent engineering.”  Iere is
an example:
Two loudspeaker (diaphragms are

under consideration by the purchasing

agent,  One is in the form of a cone
alone, which must subsequently be
mounted with a soft leather band and
an outer supporting ring, representing
a2 considerable amount of handling and
production coxt. The other is in the
form of a ene-piece cone, resilient
mounting, and supporting ring, eom-
plete, ready to be installed in the loud-
speaker chassis, with an absolute mini-
mum of handling and production cost.

The purchasing agent, with instrue-
tions to buy cones of a certain size,
may be quite unaware of production
proeesses and costs, When he comes
tu consider the cones purely on the
basis of price, which is his literal
job, he may gladly accept the first
diaphragm at a cost of say 10c¢, and
immediately reject the second at a
cost of 32¢. Of course, he is showing
good judgment, on the basis of pur-
chasing alone, IDut when the cones
are compared by the accounting de-
partment on the basis of production
costs, we diseover that the first cone
ultimately shows up as 475¢ completely
mounted, while the seeond shows up
as the original 32c. Obviousty, there
is something wrong with this particu-
lnr set-up, yet it exists in many radio
companies today,

Or again, the purchasing agent may
decide between two different produets
totally on the basis of dollars and
cents,  Yet one may be far ahead of
the other, even if it dves cost slightly
more,  The products may never be
presented to the engincering staff, and
the purchaxing agent functions as an
cngineer without quite realizing the
fact. Often the plea of the component
or material purveyor to reach the
cagineering staff may be blocked by
the purchaxing agent, who feels that
his head is being walked over by such
a request,

We claim from our study of the
situation that there is entirely too
much “purchasing agent engineering”
going on today. The wise radio manu-
facturer will xce to it that his engi-
neering staff examines everything that
ix prexented by way of materials and
components, and that, once having
passed upon the matter from a strictly
engineering standpoint, that the pur-
chasing agent do the job of secmring
the most value for the least money.
And alxo, please note, be sure the pro-
duction staff has a say in the matter,
0 that the penny-wise-ponnd-foolish
angle may not creep into the work of
the over-ambitious purchasing agent.

The Best Equipment Is Cheapest
in Long Run

Given the proper components and
materials as the raw stock, the next
step in production is to provide the
necessitry  facilities to convert that
W stock into finished products, It
seems hardly necessary to dwell at
length on the best equipment, since
this variex from one plant to the next,
Suflice it to say that hand labor is
being eliminated at every possible
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turn, It is interesting to note the re-
markable automatic machinery stead-
ily being introduced in the radio in-
dustry. The manufacturer who con-
tinues with hand labor, without giving
thought to automatic equipment, is
simply signing his death warrant, for
competitors meanwhile are striving to
reduce their production costs at every
turn,

Perhaps the Dbest case in point is
the radio tube industry. Originally,
vacuum tubes were largely hand-made
products, for it was felt that tubes
were far too intricate and too delieate
to be made on the automatie ma-
chinery developed for tlhe eleetric lamp
industry. Consequently, production
wis small and priees were Dhigh,
Then, as the demand for tubes went
up by leaps and bounds, automatic
machinery had to be introduced. Con-
tinnous production machinery took
the place of stationary machinery,

Today, the vacuum tube industry
is spending virtually millions on new
automatie machinery. Lvery stage in
making a tube is being eritically ex-
amined with a view to introducing
the most efficient machinery possible,
Liven such tasks as assembling stem
mounts, scrapping the ends of coated
filaments, winding and trimming grids,
and so on, are being placed on an
automatie hasis, reducing hand labor
to an absolute minimum. The manu-
facturer who does not keep up with
the parade ix certain to be dropped
out altogether, since the automatic
machinery can drop price levelx if
necessary, thus eliminating the manu-
facturer depending on hand labor.

In our trips about the field we have
recently come upon plant after plant
with a special engineering departinent
devoted to production methods, Ilere
are mechanical engineers and drafts-
men working on new and special auto-
matic machinery to eliminate hand
labor still further, and machinery xpe-
cialists studying radio plants and de-
signing equipment for lowering produc-
tion costs.

It is impossible, indeed, to let well
cnough alone in the radio industry.
The satisfied manufacturer is on his

way ont. There can be no stopping
or resting. We must continue to move
ahead.

Interchangeable Products

Special equipment eosts a great deal
and must be kept working at fnll blast
if a fair return and the promised
economies are to be realized. For this
reason, we note in the radio industry
a definite trend towards interchange-
able products and components made in
huge gquantities. Among the compon-
ent mannfacturers particularly, there
ix every imdication of ingenious me-
chanical design whereby a given part
can he made to serve in the largest
possible array of assemblers, so that
=aid part can be produced in enormons
quantities. In set manufacturing, we
note that the number of types is being
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kept at a mininmun. While the manu-
facturer may offer several grades of
radio sets so as to cover the entire
price range in the market, neverthe-
less, the chassis may be more or less
the same. As in the automobile in-
dustry, the chassis is standard, while

the trimmings, or cabinet, may be
changed around to meet  different

taxtes and purs

N,

Trained —and Contented—Help

Equipment is one thing, but per-
sonnel or help is quite another. The
buman factor in the radio industry
is of prime importance, although in
the past it has been sadly neglected.
The writer knows of one manufac-
turer after another who has paid little
attention to personnel, hiring and
firing with great abandon, only to
discover that there was something
radically wrong with the business
which could not be accounted for,
And that something was personnel.

In the past, we lmve had radio
manufacturers hiving 2 brand new
foree cach season, training that force,
then swinging into full production,
only to disband the force at the end
of the rush., While that may be safe
enough with the usual run of help
that can be readily trained in simple
assembly or routine production jobs,
it hardly goes for highly trained and
speeinlized help.  We recall one in-
stance where a radio manufacturer
of a highly specialized product made
a practice of discharging all the help,
including most of the research and
engineering staff, at the end of a sea-
son, with the childish idea that all
said help could be recalled several
months later when husiness was re-
sumed, Instead. the help simply
evaporated from the spot, only to turn
up later in the ranks of competitors,
The highly specialized knowledge and
training of that manufacturer became
available to his competitors, who
rapidly gnined the upper hand in the
market and left the erstwhile leader
s<adly in the hrch,

No, help cannot be handled that way
-at leaxt the key men who form the
skeleton or frame work of the organi-

zation, It is for management to tfind
ways amd means of holding the neces-

sary  skeleton  organization together,
even if it means engaging in allied
ficlds to level up the produetion and
sitles curve,

We also note the tendeney of radio
manufactwrers  to move  to  better,
Iarger midd more encouraging quarters,
Of tate. many have moved ont of the
crowded city to the open country or
<uburbs<, where tight, air and surround-
ings are more condneive to a happy
personnet,

Ducking the Replacements and
Returns

No item in making the price grade

is more important than that of elimi-

nating replacements and returns to the

utmost extent, lere the vast majority

of radio manufacturers are showing

good judgmment, even when it means
a1 higher production cost.  Nothing
tends to soar production costs out of
sight as the return of goods for repair
or the ecall for replacements out in
the field.

In the case of socket-power radio
equipment, replancements and returns
have been reduced to a minhmum, It
is not %o long ago that manufacturers
of sets and power units were frantic
with returns and replacements, at first
in connection with broken-down filter
condensers, and later with faulty re-
sistors, Fortunately, both these items
have been brought up to the mark, so
that replacements and returns are now
qare,  The writer recalls one time
when pioneer power amplifier manu-
facturers were experiencing returns as
high as 30 per cent, eoming back
through dealers and jobbers, and serv-
ing to wipe ont whatever profit might
Irave been in sight.

There are just two points to bear in
mind with regard to the scervicing of
products out in the field, o ax to avoid
turning a potential profit into a very
definite loss<: first, the product must
be right in the first place, with nothing
left undone. DBetter that eaeh com-
ponent have an ample safety  factor
to make due allowanee for all possible
novmal and abnormal conditions of
service, than to economize to the ex-
tent of a few cents or even dollars,
Necondly, the product must be serviced
or replaced out in the ficld, by the
dealer if at all possible and certainly
by the jobber, without conming all the
wiy home to roost on the hands of
the manufacturer, 1t is the handling
that runs up the cost of servicing.
1lence the importance of the foregoing

suggestion,

Perfecting Products Out in the
Field

manufacturer should be
recognize any complaints
endeavor to correct them out
in the field, We note, for example,
one of the most popular sets this sea-
son, which in some instances has been
subjecet to excessive hum hackground.
Dealers have complained.  The buyers
have complained.  Immediately, the
manufacturer has made up a supple-
mentary filter condenser with termi-
nals to stip in place in the assembly.
Dealers have heen supplied with these
filter comdensers and have inserted
them in such sets ax have been found
with excesxive hum. ‘That's xervice!

Too often, radio manufacturers are
quite disinterested in their products
the moment they are shipped. That is
a wrong attitude., We xee the same
situation in the automobile industry:
some manufacturers lose all interest
the moment a car is shipped to the
dealer, with the result that the short-
comings are left to the dealer to
straigliten out, with the inevitable re-
sult that the latter loses such good

The radio
prompt to
and to
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will as he may have to begin with, and
eventually fades out, dead broke. On
the other hand, there are just a very
few automobile manunfacturers who
maintain an interest in their cars, and
who follow them in the hands of buy-
ers o a5 to be sure that the engineer-
ing and production are correct to the
last detail. One manufaeturer in par-
ticular has sent out new parts, acces-
sories and other things to dealers to
be placed on curs sold up to six months
before, in correcting certain little de-
fects which did not turn up in the
wmanufacturer’s own tests, That's
service—and good-will building,

The radio manufacturer must main-
tain an interest in his products, even
when they are in the hands of con-
sumers. Remember, the only thorough
test of a radio set is when it gets out
in the field and is employed under
typical conditions. Therefore, if there
is any slight adjustment or change or
replacement that can be made, by all
nreans make it!

Building Up a Capable Service
Force

Lastly, the radio manufacturer to-
day must pay close attention to the
servicing of his products out In the
tield, for his very future depends on
consumer satisfaction, We note the
excellent service data prepared and
issned by some of the leading radio
manufacturers, so that the serviceman
can become intimately familiar with
every detail,  'We note special factory
conrses for servicemen and dealers,
%0 that sets can be servieed out in the
field quite as well as by those who
actually build them. We note classes
held out in the field for xervicemen
and dealers, We note traveling serv-
ice experts for radio manufacturers,
who not only instruct dealers and serv-
icemen  but also help  solve  local
problems,

And all this effort is by no means
sheer philanthropy. It is good busi-
ness sense, for radio sets mnst be
serviced out in the field, and not in
the factory.

In Conclusion

The radio industry, following in the
footsteps of the automobile industry,
ix based on maximum value at mini-
nnn pri -an appeal to the masses

2 universal product, The reconcili-
ation of trimming down costs and
huilding up quality is being effected
every day. The dangers of the in-
dustry are being more and more ap-
preciated.  And all those willing to
steer the proper course are assured
of a bigger angy better future, while
those not so minded are certain to
drop out as time goes on,

It is a case of survival, as the in-
dustry now goes. It is not a ease of
“may the best man win.” e is win-
ning right now;
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Vacuum Tube Design—and Production

The Production Testing of Vacuum Tubes

N article in last month's issne
(rested in derail the reasons
for seleeting plare current gas
and  emission  as  production

tests for vicuum tubes to be used in
broadeast receivers. This article will
cover acrual methods and equipment
used in testing,

Iig. 1 givex the baxic rube testing
eirenir.  Nearly all production testers
are built on this pattern with varia-
tions made necessary for protection of
the iusiruments from overload and
shorts

i the face of if, the problem up-
pears ro he simple. One would even
Lie tempted to build a universal tester
by using multi-range insrruments, or
at least one raking eare of several
types of tubes.  Afrer thorough con-
sideration of the problen, one cunnot
bur come to the conelusien that it is
mreferable 10 use a different reseer tor
each type of tube.

v is apparent to anyone tamiliar
wirh rube making that little or no
relisnnee can be placed on the operator
to use intelligence and eare. parviicn-

Larly when pushed for production, If

By Dr. Paul G. W eiller

Pare 11

rhe operator was 1o he relied on to
switeh each individual instrument of
2 universal tester. the wrong ranges
would often be used. This would re-
sult in ruined meters and wrong re:d-
ings.

It is. of course. possible to consrruet
a fester, where ull switching is done
by pushing a button, or it is possible
to switech by hand and protect each
runge separately.

Such a tester would he very eompli-
cated and too expeusive ro be desirable.
As the capaeity of any tester where
merers have ro be read ranges onty
from ahout 15300 tubes per day for

26 tubes to much less than 1000 for
approximately. one test set
for cach rhousand tubes per day must
be provided. It is hetter to provide a
special test set for each type of tube.

The production fignres for test, given
above. ave apt 10 be challenged Ly
sone as too low. It is possible that
in  well-superviced small plants a
somewhat greater spred may be ex-
pected during a sinele day. However,
if we tanke average conditions and
average type of help. and if we take,

s,
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The human ele-
ment, as well
as the mechan-
ical, is an im-
portant agency
in the accurate
testing of tubes,
as is shown in
this scene in the
laboratories of
E. T. Cunning-
ham, Inc. Here,
the trained eye
of the testing
expert Is exam-
ining the condi-
tion of the inner
elements of a
tube, aided by
a magnifying
lens and a spe-
cial lamp.

.
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nol a single day’s record, but the
average over a long period, these
tigures will be found fairly accurate.

The Power Supply

One of the most important items of
the test plant is the power supply.

IFor tilameut power, n storage bat-
tery for every test set is quite ade-
quate, Keeping the batleries in cou-
dition is not a troublesome tusk for
4 well-organized mainrenanee foree.
A 10-volt generator eonnected to all
test sets is, however, more convenient
and requires less attention,

It is hardly practical to provide ut
supply of exictly the proper voltage
tor eacli type of tube. A rheosrat must
be employed in each rest set for ftila-
ment voltage regulation.

The hias voltage is best provided
by individual dry-cell B batteries for
each set. As  such Dbatteries arve
tapped mostly only at half and fuil
volrage. 2 potentiometer must be pro-
vided to obtain the desired voitage.
Large I3 batteries are designed for a
drain of not more than 20 ma. Any
steady «drain of even that much will
ruin them very quickly.

At 50 volts. the normal bias of —45
tubes, a 2500-ohm potentiometer
across the C battery will draw 20 ma.
An ordinary voltmeter may draw 10
ma. If, in addition to that, the bat-
tery ix subjected to the strain of oe-

casional shoris, its life is apt to be
greatly impaired. It is, therefore,

necessary to keep the hattery normally
diseonnected and to connect it only
while eaeh tube is rend. This is ae-
complished by the use of relays.

Where only a small number of
testers are used and low first cost is
a consideration. the B batteries may
be replaced by a buttery of No. 8 dry-
cells which will easily stand up under
the straiu, even wien permancently
connected. A bhattery supplying 50
volls ean he made up of 34 cells. It
is very satisfactory from the operaring
viewpoint. but cumbersome,

For plate voltage supply. dvy I hat
teries are entirely inadequate. A
drain of from 20-70 ma. as required
by the — 45 and — 50 tubes will cause
rapid deterioration of the battery and
may even ciuse i voltage drop during
1 xingle obxervation when the battery
begins 1o run down. Ior small plants
a battery of No. G dry eells ix azain
the cheapest and most casily avail-
ahle solution. Storage B batteries of
cusltomary size are entirely unsatis-
factory. Besides being messy in their
upkeep. they are unrelinble. They
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unfailingly eause trouble after a short
time.

It is feasible to use a hank of gen-
erous size srorage bhatteries, well in-
sulated in glass ciases. as power sup-
ply for all testers. The Dbattery is
kept floating on a 500-volt generator,
or it is chiarged every night., Even a
well-designed installation of this type
must Dbe handled intelligently, The
required voltages are rapped off at
proper places between cells. The
voltage at the tester is then never
more than one volt removed from the
speeitied voltage, whieh is suflicient
aeceuracy.

ludividual constant-veltage genera-
tors for each voltage required are
more satisfactory, in the writer's ex-
perience. If the generators are prop-
erly designed, there will be no appre-
ciahle variation in voltage from no
load to maximum.

A simpler, but less desirable, instal-
Etion conxists of an ordinary 300-volt
generator connected to a voltage di-
vider. To avoid voltage variations,
it is, however. necessary to choose a
senerator  of very generons dimen-
sions and to dissipate most of the
enervy in the divider, The maximum
load must be kept at a small fraction
of the energy dissipated by the di-
vider. otherwise voltage fluctuations
will oecur,

Meter Protection

One of the prohlems of tester design
the proper protection of meters.
ssy fubes, shorts within the tube,
and last but not least, shorts in a
worn-out socket in the tester irselt are
apt ro destroy meters. A dead short
between grid and plate of a — 50 tube.
for instance, will subject the grid
micronmmeter and the plate millinm-
meter to the combined plate and grid
voltage, that is, 500 volts total—
enough to do serious damage. It
might he contended that a short test
prior to the tinal test for characteris-
ties would prevent damage to festers,
This would. however, be placing too
much reliance on the average operator.
Such procedure would alse introduce
an additional operarion. One must
also remember that tubes are apt to
develop shorts while beins tested. A
lamp of proper size. in series with
the plate supply will effeetively pro-
tect the millinmmeters from shorts or

G Q +50V.

H

FIG.1

r=i
¢

o—
+Eg

-Ep

Diagram of basic tube testing cir-
cuit, Identifications are the same
as in Fig. 2.
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FiG.2

A
g

Complete tester circuit, A

is the grid voltmeter;

B, microammeter;

C, plate milliammeter; D, plate emission voltmeter; E, filament voltmeter:

F, filament ammeter; G, T.

D. T. switch;

H, emission milliammeter;

I, grid potentiometer; K. l-meg'. resistor; L, shorting key: M, fil. rheostat;

N, C bat. relay;

O. plate current breakers; P,

plate relay; Q, emission

current breaker; S, resistance to prevent chattering.

overload. Such a lamp will, howerver,
cause a considerable voltage drop
which will vary with the plate cur-
rent. To avoid errors. it is then neces-
siary to provide a plate potentiometer
which must be earefully adjusted for
each tube, considerably slowing down
operation.

Circuit breakers in place of lamps
furnish  rather complete  protection
without introducing errors. The
former, however, are still suhject to
ciirelessnexs of the operator to some
extent. If the circuit breaker is
closed again before the defective tube
is removed the rester will be damaged.
Tuses are free from this objection as
the operator must call the foreman
Lbefore anorher fuse is obtainable.
Fuses with a rating of from 25-250 ma.
are, however, somewhat expensive,

In up-to-date installations, the mil-
linmmeters are protected by relays in
series with the meters which break the
circuit and eclose an indicating lamp
cireuit. Provision is also made for
loeking the relay in the open pesition
as long as the short persists.

The micronmmeter cannot be pro-
tecred in this way, as no relays are
available whieh trip at a few mi-
croamperes. It is, however, possible to
do so by storing sufficient energy in a
condenser to operate a relay.

A resistunce of 1 meg. inserted in
series with the instrument will not
affeet the gas reading appreciably up
to abont 3 ma. which is the permiss-
able gas limit for small tubes in com-
bination with a nermally closed switeh
which shorts the instrument and re-
sistance.

Plare enrrent  is
switeh elosed @ gas
open. 1t will be noticed that a
shorting switell is  neees v for a
correct plare current reading as even
the resistance of the microammeter
alone in rhe grid cireuit somerimes
affeers the plate current. This meth-
od of protection for the grid eir-
cuit is qnite effective. The operator is
not inelined to transgress in  this
particular case.

read with the
with the switeh
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To guard against failures of reliys,
the tester is further protected by two
circuit breakers or fuses in the emis-
sion and plate voltage leads. This
addirional protection is necessary to
prevent expensive general conflugra-
tions which would occur from lime to
time.

In ecase ol dead shorts. sensitive re-
lays have to lreak up to H00 volts.
Nricking of contaets and arcing is in-
frequent, but does oceur. The cir-
cuit breakers are intended for pro-
fection against such contingencies.

A fully protected tester is quite com-
plicared and expensive, but it repays
rthe outlay very quickly in incrensed
production, greater accuracy and eom-
paratively low maintenance costs, It
also has a good effect on the maorale
of the operators. The fact that they
are given elaborate equipment instead
of make-shifts, helps to impress
rhem with the importance of their
tasks.

In the manufacture of tubes where,
in spite of closest supervision, so
much depends on the care of the in-
dividual, considerations affecting the
moriale are of first importance.

The designers must be very careful
in choice and placement of relays in
the different parts of the cireuit. Re-
sistanee in series with the current
meters must always he negligible com-
pared with the resistunce of the tube.
Relays must stand the strain when
exposed to short cirenits. The con-
racts must be of generous proportions;
the gaps must be suflicient to ex-
tinguish the are at the prevailing
voltage.

Iig. 1 shows the basie cireuit.
2 shows a method of protection.

In Kig. 2. relay N cuts out the C
hatiery when the tester is idle; R and
I are the plate and emi=sion current
relays: Q and O are the cirenit
breakers.

The normally closed eontaets of the
relavs are by-piassed by a suitable re-
sistnnee to prevent chattering. Short

(Continued on page 67)

Fig.
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Public-Address and Centralized Radio

Systems

1. The Power Amplifier and Power-Supply Unit

ITIS  particular subject has
gained an  unusually  great
amount of interest in the last

eighteen months, due to the de-
velopment of several forms of talking
motion pietnres. At the same time.
there has been very little information
relative  to  public-address systems,
power supply. and associated equip-
ment, available to the engineer not in
the employ of one of the several lead-
ing manufacturers. It is quite a proh-
Iem, amd it would be impossible to at-
tempt to cover all the angles in any-
thing short of a text hook. We will,
therefore, content vurselves with con-
centrating salient points into a group
of articles to appear in subsequent
ixsues of RAD10 ENGINEERING. The fol-
lowing article deals with this subject
wenerally; mainly with the power sup-
ply and actual amplifier unit, the best
way to obtain maximum efliciency out
of this equipment, and the minimizing
of hum,

Several different electrical units,
such as phonograph pickups, micro-
Dhones, attenuation pads, ete., are used
in public-nddress equipment, and for
ease of discussion we will subdivide
them and discuss each one indi-
vidually.

Combined Amplifier and Power-
Supply Type

A great many of the more popular
amplifier units have their power sup-
ply built in as an integral part of the
complete unit.  Thix system has its
advantages where no great degree of
amplification is oceurring in the unit.
or in the enclosure of the stage of
amplification under discussion,  1ow
ever, where a complete public-address
amplifier isx used with a high grade
type of microphone the gain through-
out the whole amplitier system is quite
considerable, which means that  the
first stage of the amplitier hecomes ex.
tremely sensitive so a great deal of (il
ficulty ix encountered from hum, duoe
(o pickup in titament leads, wires, and
stray elecetromagnetic coupling,  This
can be overcome to a large extent by
placing the aundio transformers at a
proper angle with respeet to the power
transformer.  The angle is extremely
critical and the transtormer <hould he
placed in its angle nnder aetual eondi-
tions, the bhest way of dojug this heing
to short cireuit the grid of the tube
preceding the transformer under hum
adjnstment to its cathode, then turning
the amplitier on and adjusting the
transformer for minimum hum output
as shown on a hum meter, Al the

By E. W. D’ Arcy

IIIS is the first of a scries of

articles on Public-Address and
Centralized Radio Systems by Mr.,
IDFArcy. Subscquent articles will deal
with fader control systems, line bhalanc-
ing, level-indieating devices, impedance-
malehing; then contralized distributing
systems, channel-seleeting devices, re-
lay eontrol, and so on, completing the
xerics with data on laboratory test
cquipment —EDITOR,

transformer eaxes <hould he grounded
and, if possible, all wiring incased in
iron pipe for shiclding.

In =ome of the better grade of pub-
He-address and theatrical amplifiying
systems, separate power =<apply is in-
corporated for each particular stage
of amplifieation, ‘This preeaution is
necessary duce to  the voltage drop
through the choke coils and rectifier
tubes. If a slightly gassy tube is used
in one of the stages the increased cur-
rent causes a drop in voltage on the
preceding  stages  with  a  resultant
amount of distortion. It is not neces-
sury where voltage amplitiers are used
and the impedances of the tubes are
=0 high that no considerable amount of
current ix likely to be drawn in the
plate circuit, but where a large amount
of power is required in the amplifier, it
ix necessary to minimize the possibility
of a voltage drop such as has just
heen  mentioned,  Consequentty, this
system has received the approval of
the largest manufacturer of motion
picture sound equipment.  There is
still, however, a considerable amount
of diflicutty arising from transient elee-
fromagnelic  fields, It would secm

from the results obtained that the dith-
culties of this particular system are
very much over-balanced by the su-
perior quality obtained and the re-
liablity of the equipment.

Separate Power Supply

Where portability ix not a necessity
and the equipment is being built tor
a permanent instatlation, to be oper-
ated off the commercial lighting sup-
ply available. a very much hetter typwe
of equipment can be constructed by
separating the power supply from the
amplifier, This ix a very exeellent
practice and can be accomplished quite
caxily. By this method it is possible
to remove the power supply trans-
formers far enongh away =o no great
trouble ix encountered due to stray
clectromagnetic fields and huwm; there-
fore, this source of trouble can e con-
sidered nx eliminated with this type of
apparatus, This  particulnr  design
merely necessitates the building of a
separate rack on which is placed all
the power supply equipment, such as
power  supply transformers, filter
chokes, rectitiers, voltage dividers, and
the power control equipment. A small
expenditure of money isx required for
thix dexign but the additional expendi-
ture is more than warranted in the
improvement of results. The same
warning holds  true, however, that
where a low impedauce tube is used
and there ix a possibility of one of the

tubes  heeoming  slightly  gassy  and
drawing an  cnormous plate  current

from surges of its applied grid voltage,
a neecessity  still exists for xeparate
power supply. especially, where push-
pull stages are used,

The anthor <o far has not witnessed

Fig. 3. .
visions are made for its

Front view of a portable public-address amplifier.

use with microphone,

Pro-
pickup or rad o.

Fading also can be accomplished.
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a commercial type of push-pull, low
impedance, high ontput, stage of ampli-
ficntion working without an unexplain-
able high plate cwrrent, The plate
current varintion in this stage, wsing
type-H0 tubes, inereanses to as high as
1 milliamperes from  the normal
level of 110 millinmperes when deliver-
ing an output of 7 watts. This terrific
increave in current makes it oan im-
posxibility to operate the tnbes oft the
saine power supply as used for the pre-
liminary stages.  Fair results can be
obtained, however, where  push-pull
stages are eliminated awd the iron T
the ontput trausformer is operated far
enongh beyond its satnration point to

become an effective impedanee, thus
aiding in choking ount any transient

gaussy current which might oceur, As
an actual demonstration of this point,
with the two type-20 thbes previonsly
menticned. the same identical tnbes de-
livered an ontput of 15 watts with an
increase in the plate ewrrent of only 10

checked very easily in practice, the
only necessity being that of an output
transformer with enongh iron and cop-
per in it to insure good reproduction
at high values of plate cuarrent.

Portable Public-Address Amplifier

An illustration is shown here (Fig.
3) of a portable public-address ampli-
fier with every facility included for
operation  from  microphone,  phono-
graph pickup, and radio,  Fading also
can be accomplishied] between any of

the three mentioned sources of snpply.
The mixer eirenits, as shown in the
sehematic  dingram  of  Fig, 1, are
nuttehed and built for a Go0-olun line
impediance. Npecial  designed  trans-
formers of an nunusuaally high guality
are used,  [lowever, even in this mupli-
fier. the hum is still gquite a eonsider-
able element, and a compitet anplitier
of thix type would not be practical for
theatrical purposes,  This particular
sehomatic diggram has been subdivided
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power-supply unit being shown in Fig,
2——xo that we may take up the discus-
<ion of cach component seetion in sub-
sequent issues,

Input and Fader Controls
The tine inpt volime controls it
fading controls are somewhnt novel, as
It
reproduction

ean be casily discerned,
that  for
without attenuation of the higher fre-
quenetes, it is extremely necessary to
have all the impedanees of the system
worked out correctly.  For that reason,
instead of merely short-cireniting the
primary of one of the transformers for
a vohune control, a three legged T8 ar-
angement is wsed, by that means re-
sitlting in an unusnally tlat frequeney
response curve for any given degree of
attenuation, The power outpmt trans-
former in this amplifier unit is so ar-
ranged as to mateh the impedance of
the following lowdspeakers-—4, 8. 12
and 16, or by uxing the tips of the
speaker plugs for the output cireuit,
ax =hown, and plugging into the output
jacks on the panel. further impedance
rednctions can be obtiained down to
where impedance matelies are possible

ix quite

obvions ool

with the voice coil of a  dynamic
speaker,  whichh  ix  approximately 8
ohms,

Thix transformer hax heen especially
designed to withstand the quite high
dogree of current flowing through its
primary aud still give an excellent fre-
queney vesponse.  Insulation is an im-
portant  factor in au output  trans-
fornter n=ed in thisx manuer, aml trans-
formers insulated For 1,000 volts have
i disgusting tendeney to break down
unceremonionsly, thevefore, a primary
requirentent for a good output trams-
former ix that of high insnlation vale,

A further discussion ou output trans-
formers will he taken up in o subse-
quent issire,

miltimgrres,  This statement can be into several  separate sections—the (T be coutinaed)
MIC.
T-3¢20 CURRENT 600 PAD SPEAKER CIRCUIT N2 i
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Fig. 1. Schematic diagram of the public-address amplifier,
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atong wlth the switching arrangement, faders
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The Engineering Rise in Radio

By Donald McNicol

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

The Super-Regenerative Receiver

HORTLY after hiz refurn from

army service, Arwmstrong hegan

the development of another type

of radio recciver hy the exten-
sion of the regenerative principle into
a  tield beyond that previously ex-
plored by him. Onr of this research.
which was in part earried on simul-
taneously with the improvement of
the superhererodyne, eame the re-
ceiver known as the super-regeuer-
ative set.

In the simple regenerative circuit
the energy in the plate circuit feeds
back into the grid cirenit by way of
coupling. and at an inereasing rate as
the coupling is increased, untit a point
is reached at which the apparent re-
sistance of bLoth cireuiis is overcome,
setting up the generation of oscilla-
tory currents. If at the approach to
the oscillatory state a resistance could
be inserted in the grid eircuit whiech
would absorh the extra energy, and
removed when the is accomplizhed.
the process being repeated with the
requisite rapidity. the advantage of
regeneration would be considerably
inereased.  Armstrong's investigation
disclosed three methods for accom-
plishing  this. Resistance eould be
applied to the circuit by means of an
additional tube circuit coupled to the
grid. periodically tuned and detuned
to the frequency of that circuit. Or,
the addifrional circuit eould be coupled
to the plate. or a combination of these
two arrangements could he employed
to accomplish the desired end.

In England, L. B. Turner" by
means of tubes prevented the regen-
erative circuit from generating oscil-
lations when no signals were Dbeing
received. Dby impressing a negative
potential on the grid of just suilicient
value to maintain the state at whieh
self-oscillation could not occur. IRe-

M Br. pat. 130, 408 ; U. S, , 8506 (1919).

Fig. 43. Diagram of early super-
regenerative circuit.

Part XVI1

turn to the sensitive state was uc-
complished by relay action caused by
increase in the plate current of the
tube. shunting the feedback coil as a
result of which the source of added
energy was shut off. Thus the poten-
tial of the gvid dropped to a value
helow that which would produce o0s-
cillations.

In England. also. J. B. Bolithe"”
improved on the mechanieal relay idea
by conneeting a second tube to fthe
oscillating circuit of Turner's ar-
rangement wirh a reversed feedhack
connection, supplying the plate cirenit
of rhe second ftibe wirth alternating-
current. The novelty here was that
at the “spill-over” point of the first
tube the reversed feedbuck of the sec-
ond rube, aeting at a time when the
voltage supplied to the plate was posi-
tive. served to damp out the free
oscillation started by the first tube
thus causing the grid of the first tube
to return to the non-oscillating state.

1 Cy
i 1,
1
Ly
It ]
LZ
1
g 2
Fig. 44. Fundamental Neutrodyne

circuit.

About the time that Armstrong was
at work on the super-regenerative re-
ceiver (1920-1921), C. V. Logwood ap-
parently was close on the track of the
same problem, In March, 1921, he
filed a patent applieation covering
meins wherehy regeneration was fully
availed of without undesired oscilla-
tion effects. 1ITis proposal was to use
a mechanical exeiter, such as an alter-
nator, shhiunted by a resistance and ca-
pacity in series, and connected to fila-
ment and plate of the tuhe of the
regenerative set. (I’resumably a tube
also could be used as the exciter.)

Referring to the second paragraph
under the caption “The Super-Regen-
erative Receiver,” Armstrong devised
various more or less related methods
of accomplishing the desired purpose.
one of whieh is illustrated in Fig, 4.

When an above-audibility frequency
of variation ix used. it may bhe of ad-
viantage to have the detection furne-
tion cared for hy the oseillator tube,
as here illustrated. Operation of the
receiver is as follows: Ineoming sig-

2 Rr. pat. 156. 330 (1921); U. S. pat.
1.407.945 (1922)
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nals are amplified by means of the
regencrative action of the amplitier
rube R. and the variations of potentinl

across the tnned frequency cireuit L
impressed on the grid of the oscillator
tube O.  The osciliations are then
£,
™)
l <
38 L Lo
3 g k
z W
: T
x / (=
R.F TRANSF,

Fig. 45. The radio-frequency stage
of a Neutrodyne receiver. C is the
neutralizing condenser.

rectified, two frequencies being pro-
duced in the circnirs of the amplifier
tube. One of these corresponds to the
frequeney of modulation of the incom-
ing waves: rhe other. ro the frequency
of the variation and eontains a modu-
lation eorresponding in amplitude to
that ot rhe signal wave. This second
frequency is then impressed upon the
circuits of the oscillating tube with
which it is in tune; amplified by the
regenerative action of the system
L.:C.L:0, and then rectified.

The super-regenerative circuit illus-
trated in Fig. 43, using three tubes
(one stage of audio-frequency ampli-
tication added), and with loop antenna
proved to be a receiver particularly
eflicient in broadcast reception.

In the simple regenerative receiver
various  ingenious methods  were
worked out by means of which it was
possible to control the amplifying
energy fed back to the grid ecircuit,

Methods were proposed by R. A.
Weagant, R. V. L. Martler, A, H,

Grebe and John L. Reinartz, and a
number of excellent receivers were de-
signed which performed satisfactorily
over reasonable distances. Among the
various modifications might be men-
tioned the developments of E., T.
Flewelling, the Grebe split-variometer
cireuit, and the improved ultra-aundion
circuit due to L, C. Cockaday,
Shortly after the introduction of
popular radiophone broadeasting.
many amateur experimenters in de-
signing and constructing receiving sets
for their own use were confused by
what the inventors and engineers were
about, as disclosed in technieal radio
literature. With the first regenerative
receivers the ery was sounded that the
tube must not bhe permitted to oscil-
late. Then appeared more elaborate
receivers in which advantage was
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taken of the oscillating properties of
the tube, in which it was important
that rhe tube should oscillate.

The engineering reasons for this
situation are outlined in the foregoing

paragraphs.
In the original regenerative feed-
hack and ultra-nudion receivers the

incoming antenna currents were recti-
fied. amplitied and passed on to audio
amplitication stages. It was natural
that engineers engaged in developing
improved radio receivers should sense
that the radio-frequency eurrents o0s-
cillating in the antenna circuit in re-
sponse to transmission from a distant
station, might be amplified, trans-
tormed or “boosted” so that in the
ciase of very wenk incoming waves the
encrgy passed to the detector tube
would be considerably inereased in
strength,

The German engineers were early in
the field with radio-frequency amplifi-
cation ideas. Von Brouk, in 1911.”
invented a ecircuit in which the plate
circuit of a tube was by means of an
air-core coupler associated with a sec-
ondary circuit containing a erystal de-
tector and telephone receiver. In
1913 Sehtoemilel and Von Bronk pro-
cured a patent ' covering a receiving
system  in  which a radio-frequency
tube was followed by a ecrystal de-
reetor and by an andio-frequency tube
circuit. A modifieation of the latter
showed a single tube serving as radio-
frequency amplifier and as audio-fre-
quency amplitier, a crystal being used
as derector. In the course of time
this arrangement was the basis of
various ingenions developments called
Reflex eircuits,

Alexanderson’ in America, in 1913
procured a patent for a multi-stage
radio-frequency amplifier. comprising
two stages of radio-frequency awmplifi-
cation tollowed by n tube derector, the
radio-frequeney  stages being trans-
former-coupled, the grid or secondary
circuits being tuned. Ar the same
time Langmuir,"” in America, applied
for a patent covering a receiver sys-
tem copsisting of two stages of radio-
frequeney amplitieation, a tube de-
tector, with grid-leak reetification and
one stage of audio-frequeney amplifi-
cation.

The ‘*‘grid-leak™ function herve re-
ferred to is distinet from the high-re-
sistance gridleak in series with the
grid of a tube, first shown in cireuits
by deForest, amd concerned a potentio-
meter-shunted battery from the grid
of the detector tube (the third tube),

1 Br. pat. No. 8,821 (1913).

WU, 8. pat. No. 1,087,592 (1913).
3 gy, pat. No. 147,147 (1913).

1 B, pat. No. 147,148 (1913).
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radio-frequency circuit.
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Fig. 46. Schematic diagram of early tuned radio-frequency receiver.
connected aecross n grid condenser.  eapacity neutralization, the potentio-
thence to the secondary of the radio- merer method, aml various “losser”

frequency coupling. the primary of
which connected with the plate of the
second radio-frequency tube.

Actually. the conception of radio-
frequency awmplitication preceded by a
year or more the invention of the re-
wenerative cireuirs, and it was out of
the eombined iuventions that the super-
heterodyne inventions of Levy, in
France, and Armstrong. in Ameriea,
were evolved. as well ax various other
eflicient receivers, and moditications.

It was recognized that only by the
cemploymenr of radio-frequeney ampli-
fication could the long-distance possi-

bilities of the radio receiver be de-
veloped.  The addition of radio-fre-
queney  stages. however, intraduced
clements which, unless properly de-
signed, and expertly handled in op-
eration of the set, rendered the re-

ceiver somewhat unstable in perform-
anee as compared with the simpler ecir-
cuit arrangements  not  employing
radio-frequency amplification,

In the present broadeast frequencies
particularly, the maximum amplifiea-
rion of a tube circuit is reached just
hefore the stage is reached at which
the tube oscillates. In tuned radio-
frequeney  circuits  oscillatious oceur
unless means are provided to prevent
oxcill:nion.  Iurther, radio-frequency
stages must be tuned if they are ex-
pweeted to provide cloxe selectivity—
sharp tuning.  in radio receiver eir-
cuits using radio-frequenecy stages, the
etliciency of the methad used to sup-
press loacal  oxeillations  determines
largely the etliciencey of the receiver as
to sensitiviry, selectivity and qualitry.

Following the radio improvements
whieh occurred during the war years
(1914-1918). the principle of radio-
frequency amplifiention was applied in
the design of various receivers, some
of which have been deseribed herein.
Ihnmediately it was apparent that
there was a need for a satistactory
method of stahilizing the operation of
sueh receivers hy suppressing the tend-
eney of the tubes {o oscillate.

When the requirement was clear
there followed within a few years
various proposils with the desired ob-
ject in view. Among the methods pro-
posed were: induetive neutralization,
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methods.

The Neutrodyne Receiver

A simple and highly satisfactory
method based on “capacity nentraliza-
tion™ was invented in 1919, hy I’ro-
fesxor Lonis A. Hazeltine.” of Stevens
Institute of Technology. His U. N,
atent No. 1,489.228, covered a method
for newiralizing capacity coupling in
three-elecirode tubes, comprizing a coil
connected hetween the wrid and fila-
ment, and an aunxiliary eoil and neu-
rralizing eapaeity in series and con-
nected berween the plate and tilament.
The auxilinry coil was conpled with
the first coil, the coeflicient of conpling
being substantially unity and having
a ratio of turns equal to the ratio of
the eoupling capacity to the nentraliz-
ing capacity—the ratio diftering from
unity.

Prior ro Hazeltine's inventiou of the
nentrodyue system, the coupling which
made easeade amplitication  uusaris-
factory was that inherent in the tube
itxelf : that introdueed by the capaeity
hetween grid and plate.  Applied 1o
the radio-frequency amplifier. eapacity-

neutralization removes the undesir-
able effeets of the capaeity relation
within the tube.

The fundamental neutroadyne cireciuit,
as illustrated in Fig. 44, shows a neu-
rralizing condeunser C, couneeted neross
the plate and grid of the rube. I the
inductances L; and L. nre very loosely
coupled. voltage occnrring in rhe plate
cireuit cannot produce an etfect in the
preeeding grid circuit. represented by
7, provided the condenser (. is prop-
erly adjusted. and the neutralization
thus accomplished is independent of

frequeney. DProfessor Ilazeltine de-
veloped mathematically the theorem
that magnetie coupling between any

nmmber of symmetrieal coils may be
eliminared by placing them with their
axes parallel and at a certain angle
to a common line of centers. permit-
ting the use of single layer cylindri-
eal coils which are an eflicient type of
high-frequency induetance, and may

1wy, 8. pat. No.
December 28, 1920.
Alzo see U. S. pat.
1,533,858,

1.489,228, applied for
issued April 1, 1924,
Nos. 1,450,080 and
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Fig. 49. Circuit of an impedance-coupled audio-frequency amplifier,

be mounted in relatively small space,
(See Fig. 45

To clarify the function of the neu-
tralizing condensers it may in another
way be stated that “feedback™ throngh
the tube (with its internal eapacity)
is one of the chiel cnuses of self-
oxcillation.  Obviously thix capacity
within a given tube cannot he altered,
it follows that one thing to do is to
employ a form of capacity neutraliza-
tion which will oppose the grid-to-
plate capacity within,  An effect of
the transfer of cenergy from plate to
grid is to set up strong radio-frequency
currents in  the radio-frequency  cir-
cuits of the amplificr which interfere
with the oscillations indueed therein
Iy the received waves in the antennn
eircuit,

The neutrodyne ix a non-radinting
receiver and a typical set is niade up
with two stages of tuned and neutral-
izod radio-frequency amplifieation, de-
tector and two stages of aundio ampli-
fieation, employing tive tubes in all,

Other Neutralizing Inventions

Naturally the race for the solution
of the oxcillating difliculties in radio-
frequency amplifiers was participated
in by several engineers well aware of
the needs.  Among these were C. W,
Rice™ and R, V. L. IHartley,” in
America and Jolin Scott Taggart,” in
England.

The electrostatie capacity inherent
in the audion in the early regencrative
sots, eascade amplifiers, and other tube
receiving eirenits, was not at first sus-
peeted as being a disturbing element
something to be neutralized or bal-
anced out,  Rice proposed neutraliza-
tion of the grid-plate eapacity by set-
ting up an anxilinry eireuit including
inductanee and capacity, In a bridge
axscembly the tube eapacity constituted
the quantity in one leg,

Hartley aimed to avoeid the effects
of the tube ecapacity by providing
nteans for neutralizing the cffeet of
the coupling so that greater amplifica-
tion might be obtained and still main-
tain  stability of performance. 1le
utilized the radio-froquency energy in
the plate circuit through a reversed
feedback connection, thus opposing the
energy due to regeneration through
the tube.

Another ingenious method of accom-
plishing the same purpose was bronght
out in America in 1926 by Edward H.
Loftin and 8. Y. White, wherein by
means of constant coupling non-re-

wy. 8, pat. No, 1.
* U, N pat. No, 1,1
 Br, pat, No. 217,971

3,875,

active radio-frequency amplification is
practicable,

As to who “neutralized” first, it is
likely that for some years to come
courts in several countries will be en-
gaged in the task of determining the
relative valites of the claims in patents
granted to IIazeltine, Rice, Ilartley
ad Taggart,

Fig. 46 s<hows a diagram of a five-
tube tuned radio-frequeney radio re-
ceiver without oscillation eontrol, com-
prizsing two stages of radio-frequency
amplification, detector aud two stages
of audio-frequencey (transformer
conpled) amplitication.

In this chapter on radio receivers
the purpose has been to trace in
chronological fashion the evolution of
the receiver from the days of the
filings coherer down to the present
time, noting discoveries and forward
steps  which contained clements  of
fundamental importance, It would be
a difficult task, and one of little use-
ful purpose to undertake to describe
and illustrate all of the variations of
the fundamental civenits which have
been devised, many of which work
quite efliciently, but it may he in
place here to describe briefly means
of transferring cnergy from one stage
to anothier in a radio receiving sys-
tem other than those previousty de-
scribed wherein air-core transtformers
or couplers are used to connect sue-
ceeding sections.

Instead of a transformer with two
separate eoils it is practicable to use
what ix termed impedance coupling as
illustrated in Fig. 47. The energy to
be applied to the input of the tube ix
that set up across the terminals of
the impedance coil, which ix a coil hav-
ing inductance, and may or may not
have an iron core, depending upon
whether it is to be uxed for passing
or amplifying radio-frequeney or audio-
frequency currents, In Fig, 45 plain
“resistance” coupling ix shown, the in-
put voltage being that due to the differ-
ence in potential between the teriminals
of the resistance inserted.

Viewing extensions of this prineiple,
in Fig, 49 i illustrated the wiring of
an impedance-coupled amplifier to the
right of the detector tube. Ilere, one
winding serves as primary and second-
ary, The condensers in series with
the grids of the two tubes to the right
are there for the purpose of inter-
rupting the conductive path from the
high-voltage “B" battery (not shown)
which would be by way of the imped-
ance coil to the grid.

Where impedance coils are shown
in Fig. 49. plain resistance coils may
be connected instead. DBased on this
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simple form of coupling many excellent
receiver circuits have Ieen devised,
especially thoxe known ax “resistance-
capacity” amplifiers,

Reflex Circuits

It has been recorded that Von Bronk
and Schloemileh, in Germany, in 1913,
introduced a receiver circuit employ-
ing both crystal detector and tubes.
This arrangement was the forerunner
of several highly ingenious and efficient
radio receiver systems introduced in
service following the launching of
popular broadcasting, and culled "Re-
tlex"” circuits,

One of these is illustrated in Fig,
50, wherein a variometer is used for
tuning purposes, The primary and
secondary windings of two audio-fre-
quency transformers are deuoted by
“P” and “8.,” “A” may be the station-
ary element of a split variometer, and
“R"” the rotary clement, “D" ix a
crystal detector.

By means of reflex receivers “dual
amplitication™ is accomplished; that
is, both radio-frequency and audio-
frequeney  amplification  are  accom-
plished  simultaneously in a xingle
tube, The received radio-frequency os-
cillations are first amplitied by a tube,
then rectified by a erystal deteetor (or
a two-electrode tube) which in turn
are passed back to the input cireuit
of the tube and thus further amplitied,

Referenee has been made herein to
the needs of war (1914-1918) stimu-
Iating the development of radio receiv-
ers which would be more sensitive and
selective than reecivers previously in
use. Much of the development which
took place in the few months during
which the American, Dritish and
French radio engineers were to some
extent cooperating in a eommon ob-
jeetive, was the result of invention,
In times of peace invention usualty is
followed promptly by applications for
patent protection, but in war emergen-
ciex when the nation’s resources are
consolidated with the individual and
collective efforts of combatant and non-
combatant citizens contributing to a
main objective, patent protection for
particular inventions oceurs only to
the far-sighted who reilize, practically,
that even wars coue to an end. When
wars enl there is at once termination
of community interest, Individual in-
terest at once resumes the even tenor
or the troublous dissonance of its way,

These thoughts are prompted by a
consideration of the situation with re-
gard to priority of invention in radio
as it has developed gradunally through-

_.FINED COND.
-

Y [}
] ‘
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1NPUT OUTPUT
1 K '
v b i
7
RESISTANCE

Fig. 48. A resistance-coupled radio-
frequency circuit,
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out the ten years following the close
of the great war. In the development
of the superheterodyne receiver, the
super-regenerative receiver and the re-
flex circnits, undoultedly work pro-
ceeded simuttaneously in France and
Amerien which formed the bases of
patent applications.  In America, W,
I1. Priess in 1916- 1917 in the sorvice
of the U. S. Navy, invented various
ecircuit combinations employing retlex-
ing. La Tour, in Franee, in Decem-
ber, 1917, applicd for an American
patent *' on a reflex recoiving system,
and presumably the putent records of
cach country, viewed as records of
priority of invention, wonld in several
major cases vary as to the nmnes of

SIMPLIFYING “STRAIGHT LINE” CONDENSER DESIGN

| [HINITY

Fig. 50. A Cir-
cuit diagram of
the once popu-
lar  reflex re-
ceiver.

Page 67

[ 1 HHTHTTOHGIR]

Hi

il

the inventors of pacticutar radio re-
ceiving systems,
("To b continved)

(Continued  from page H0)

in the SLW. =egent.  The S.LF.
segment can be rated at 10 ke, per
D.R.D. starting at around 1500 ke,

Let us test a tentative design for
1809 plate of “triplecurve” calibration,
with 180 D.R.D. each corresponding
to «ue angular degree,  Starting with
G0 DS, of S LF. covering 2000 to
1000 ke, we can add to it another Go-
degree  segment  of  KIW, covering
S00 meters to 420 meters, or 2 meters
per DS, To complete the plate we
enn add an SLC) segment of GO de-
grees starting from 120 D.SD. at 420
meters amd going as far as 180 1,8,

Tow long a wave ean we reach in
thix last ease, starting at 120 D.S.D,
and tinishing with a capacitance 509%
greater”  The answer is—we reach
420 meters multiplicd by the square
root of 1O, which is 1,224, This gives
us 314 meters.—a change of H14 minus
120 or 4 aeters in 60 DS or abont
1.5 meters per DS on the average.
We have, however, failed to reach 549
meters and will now redexign so as
to he sure of reaching it, by working
hackwards.

Let us assmne 349 meters at the
150 D.S.D. of the N.1.C. segment, We
alke  will assmme an average of 3

meters per DIy Henee, we have 183
meters  difference along 61 divisions,
bringing us at 119 1.S1) to the be-
ginning of the S L. segment. where
we inne to 386G meters, corresponding
to 24 of the wavelength, or. to 44 of
the area of 180 DXy We now have
the S.L.W, segment to lay out.

Assume 4 meters per DLS.D., which
will bring us to 300 meters, with 2L
XD, of S.LW. cealibration. This
leaves us 99.5 hhsb for our SILEF.
segment,

Adopting 5 ke, per LS.D., we start at
200 meters or 1000 ke to o up to 1370
ke or higher,  As we have 900 D.S.D,
we cian reach 14975 ke, bringing ns
down to 200 meters,

The above set of design =egments is
quite  satisfactory, as the averag
change in freguency per PRSI in the
N L. section  becomes  considerably
smaller than that in the STLW. see-
tion, This is the sole object of the

. segent,
12

The desiguer of radio broadeast re-
ceivers will immediately say that we
shonld use only S.L.F, plates for con-
densers working over this range, and,
he will be right but-—the above cou-
denser has a wavelength range of 3550
to 200 or approximately 11/4 and hy
unsing different coils or larvger plates
of the =ame geometrieal shape  the
lowest wavelength of 200 meters may
he raised 1o 300, 586, 349 meters or
higher.  Under the latter conditions
the  “triple-enrve”™  condenser  plafe
sltows up well.

VACUUM TUBE DESIGN—AND
PRODUCTION

CContinued from puge 61)

Nuel @ plate ix shown

indicating lamps ave omitted in this
dingram.

The meters may  be replaced by
meter relays which actuate indicating
Fampx by o further sevies of auxiliary
relays=. It is then possible to test by
<imply observing the lamps instead of
reading meters.  In thiz way, a con-
siderable speeding up and  inereased
relinbility ix obtained.

The Prohoaters

Mozt of the coated filament or
heater tubes take appreciable time to
heat up to normal operating tem-
perature.  To avoid delays, it is neces-
sary to preheat the tubes,  For all
tubes except — 305, five sockets pro-
vided with filament voltage will serve,

Whenever a tube is taken from the
preheater to be tested. a new one is
inserted in the preheater.  In this
way, i heated tube is always avail-
able,  Type — 50 tubes mast be pre-
heated with plate voltage on,

It ix to be remembered that only
limited acenraey can be obtained from
production testers,  An accuracy of
abonut 9, is all that ean be expected.
particularty if only three-inch meters
are used.  Meteving relays permit a
higher degree of acceuracy.  Emission
readings are affected considerably by
slight variations in tilament tempera-
ture. It is, therefore, essential to
regitlate fitament voltages accurately.

wwWwW americanradiohicetorv com
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LT, N, pat, No, 1.405.523,
arp Too1n2e,

issned Febru-

The gas reading is alse subject to
considerable errors,  Often a tube
startx with a relatively high gas read-
ing which decreases more or
rapidly.  If emission is read Dbefore
zax, the heating of the plate by the
heavy cmission ecurrent may cause an
increaxed gas reading it the emission
switeh is held too long,

There is nothing fool-proof about
tubie testing, It is necessary to use
judisment and great cave i consistent
resnlts are expected,

less

SCREEN-GRID EFFICIENCY
DEPENDS ON MUTUAL
CONDUCTANCE

HE  preponderance of  sereen-

arid radio sets in cvidence at

the New York Radio Show has

given rise to considerable specu-
lation as to the etlicicuey of this new
idea in broadeast veception,  partien-
Iarly  sinee many  set mauntfacturers
are =till presenting (he usual three-
clement  tule cirenits as alternative
offerings,  Commenting on this point.
Allen B, DuMont, chief engineer ot
the DeForest Radio Company, points
out that the outpnt of o sereen-grid
cirenit ix directly proportional to the
mutnal  conductanee  of  the  screen:
arid tubes employed. provided other
characteristies ave as they should be,

“Last year's sets” states Mr., Du-
Momt, “employing  (he  three-clement
tubes, had an overall gain of some-
where between onc-quarter and ome-
half million. This =cason’s sets, ntil-
izing screcu-grid tnbes, have an over-
all gain of sowewhere between one
and three-gquarter and two and one-
half willion, so far as the radio set
designers  are concerned. However,
the deciding factor in the efficieney
of present-day sereen-grid sets is the
mutual  coudunctanece  of  the xereen-
orid tubes themselves, Unfortunately,
the matter of nmtual conduetanee is
not receiving as nmeh attention as it
deserves,

“Praperly desizned  and  employing
sereen-erid tubes with n satisfactory
mutual conduetance, the nsutl screen-
arid cirenit shonld have a gain of 25
1o 3. The three-clement tube cireuit
shontld have a gain of 3 to 100 Tt is
just a question of tbes and cirenits”
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Reduction of Fading of Radiosignals

De Loss K. Martin, of Weat Orange.
New Jersey, Assignor to American Tele-
phone and Telegraph Caompany, a Corpa-

ration _of New York. . 8. Patent No.
1,719.896. (/ssued July 9, 1929.)
IS Invention relates to improve-

ments in methods of and means for
reducing the fading of radio signals.

The term 'fading,” as applied to

radio signals, is used with the commonly
accepted meaning, referring to the rela-
tively slow changes in the amplitude of
the signal with time. The phenomena
of fading is usually manifested at night.
but is not limited to this general period
of time, as signal fading has also been
observed during the sunlit period of the
day. The fading of the radio signal is
caused by the interference of two or more
signals which are varying in amplitude and
phase; the received signal is, of course,
the resultant of the interfering signals.
Fading is8 also variable with respect to
space; this includes the physical position
of the receiving antenna and the space
ahsorption characteristic of the antenna.
The receiving signals may be conhceived as
being the resultant of several interfering
wave fronts which are traversing a medinm
which is changeable in its characteristics.
(me conponent wave may be assumed to
he intimately associated with the con-
duetivity of the carth's surface over whieh

-

[ ¥
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it is passing. ‘The transmission of this
wave component. termed the direct wave,
would not be modified by the presence or
absenece of sunlight as there is no reason to
helieve that light affects the conductivity
of the gronnd. Iowever, the other com-
ponent  waves traversing the upper art-
mosphere are materially modified by the
absence of sunlight, IHence, in theorv it
wonld bhe desirable to seleet with snitahle
meang, the enmponent or direct wave, from
the resnltant whieh will give uniform
amplitude.

In practiee, however, it is very diflicult
to make this sclection, as it is necessary
1o balance ont the variable ecomponents by
combining  out  of phase these variahle
signals from two or more receiving points.
and. due to the very nature of these vari-
able components, it probubly  would  be
impossgible to get a perfect balunee. Or.
the direct wave signals may he balanced
out, leaving the comhination of variable
components whose resultant alse wonld he
oxpected to he variable to a degree.  Tenee.
a compromise of these two methods wonlid
seem to afford a esirable method of oh-
ialning a solntion. ANeecordingly, it is
the general purpose of the arrangement
of this invention to combine the signals
from two or more recelvinge points amld to
provide means maintain the resnltant
of this eombination substantially uniform
in amplitnde.

Oscillation Circuits

Withelim Kummercr, of Berlin, Germany,
Agsignar to Radia Corporation of America,
a Corporation of Delqweare, 70 N, Patent
Na. 1.T26.076.  lexued August 27 1929

1t is well known that the anede a-e, as
well as the grid ac. polential of oseill
tion tubes must have very definite values
at n given anode d-c. potential. if the
oxecillation tnbe is to operate under opti-

PATENT AND TRADE MAQK ATTORNEYS

Radio Engineering, October, 1929

By RICHARDS ® GEIER,

1
mum conditions. [owever, these values
are unvaried within rather wide limits
as the wavelength is changed. The con-
sequence is that the ratio between anode
a-c. potential and grid a-c. potential should
remain Invariably the same as the wave-
length undergoes changes.

g

I

Electrical Condenser

d of [nvention

274 MADISON AVE  NEW YORK CITY

Method and Means for
Frequencies

Harold 0. Peterson. of Riverhead, New
York, Assignor to Radio Corporation of
America, a Corporation of Delaware. U. S.
Patent No. 1,725,721, (Issued August 20,
1929.)

This invention relates to a method and
means for combining frequencies, and more

g il

Combining

William M. Bailey, of Lynn, M hu-
actta, Asrignor to Wireless Spct;ialtu 4:1-

[d
A
»

paratug  Company. of Boston,
actts, a Corparation of New York, U. 8.
Patent No. 1,725,123, ~(Issued August 20,
1929.)

This invention relates to capacitors, and

more particularly to the small fixed type
for use in radio and other eleetrieal pur-
PoNes,

Amplifying Circuits
Francia X. Rettenmeyer, of Montclair,
New Jderzey. argignor to Western Electrie
Co., Incorporated. of New York, N. Y, «a
Corporation of New York. U. 8. Patent
No. 1,724,965, (Jsaued Angust 20, 1929.)
An object of this invention is the sup-
pression in the output cireuits of space
discharge devices, such as amplitiers: of

noise enrrents dne to voltage ripples that
may e unaveidably present in the con-
tinnous voltage of the energizing source,

Broadcast Receiving System

Julive Weinberger, of New York., N. Y.
Assignor to Radiv Corporation of America,
a Corporation of Delaware. U. K. Patcnt
Nn. 1,725,946, (Issued August 27, 1929.)

This invention relates to the art of
broadeast receiving system and deals more
specitically with a reeceiver designed for
uge in connection with the usual Dbroad-
casting frequencies. or alternatively for
use In conneetion with the reception of
wired radio programs.

s

daneer
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particularly for combining signal energy
with energy from a local oscillator for
heterodyning.

Combined Radiorecciver and Phono-
graph Reproducer and Recorder
Alfred N. Goldamith, of New York, N. Y.,

Asgignor to Radio Corporation of America.

a_Corporation of Delaware. U. 8. Patent
No, 1,724,191, (Issued August 13, 1929,)

The invention concerns an arrangement
for receiving radio broadeast programs, re-

4
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roducing phonograph selections or record-
ng  phenograph  selections either from
broadeast programs or from a local source.

Radio Reeeiving System

Rewall Cahot, of Brookline, Massachu-
gette. U, 8. Patent No, 734,205, (/s
sued August 20, 1929.)

This invention relates to radio receiving

systemg of  the radie-frequency amplifier
type in which a three-electrode vacuum

is
receiving circuit and a second oseillatory

tithe interposed between an oescillatory
cirenit, the sald ecircuits not being ex
teriorly coupled or interlinked., bhut conpled
or intertinked ouay by the capacity between

the clements of said tube.
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A comp]ete production laboratory is devoted to the

development of transformers and other items for gen-
eral production as well as sample transformers for set
manufacturers’ requirements and special transform-
ers for various purposes. Factory testing, service and

drafting are controlled by the production lahoratory.

An elaborately equipped research laboratory is main-
tained as an individual department totally independ-
ent of the production laberatory. In the field of inde-
pendent research Thordarson is far famed. Not only
is the research laboratory abreast of the trends in radio
engineerin

g, but is recognized in transformer circles

as outstanding in its leadership.

" THORDARSON

Transformer Specialists Since 1895

THORDARSON ELECTRIC MANUVFACTURING CO.

Huron. Kingsbury and Larabee Streets. Chicago. 11

www americanradiohietorv com
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NEW GENERAL CONTRACT
PURCHASE CORP. CATALOG
Filling a highly important statistical gap
in the radio prohetion and dl\“‘llnl!ll!ll
system, the Ger Contraet Purchase (
poration annoineed that the new 1920-3
Winter Edition of the (feneral Radio Cata-
log, the only referenee hawdbook  of its
kind. was oft the press and available to
the industry.
A ready ref

of aeccurate and dle-
tailedd  information concerning practically
every reeciving set aml speaker on the
market, the new handbook is the ontgrowth
of an early reference guide which was is-
sued noyear ago,

renee

ractically all radio set awl speaker
manufacturers cooperated in the produe-
tion of this new 125 page manual which
provides a complete reservoir of data of
indispensable value to the entire radio
industry,

Information compiled in the hook in-

and _addresses of radio
set and speaker manufacturers and their
branch offices: names of eompany oflicials
and branch managers: all recent consoli-
dations and mergers: trade association
memberships ¢ company  representatives in
trade  associations: patents amnd_ patent
licenses helt: broadeasting earried on by
manufaetnre types of sets amd speakers
manufactured : eabinet styles; types of all
tubes or rectifiers used in oach set or
speaker and list priees of sets and speakers.

The new Winter XNdition Im~= been pre-
pared in regular Imunnl pocket-size, eatalog
formn as a result of the enormaons dem
which met the distribution of tihe 1
edition. The present volume is regarded
a8 a distinet improvement both in appear-
ance and in contents.

The book is heing marketed at the Cen-
tral Offices of the General Contract Pur-
ehase Corporation in the Graybar Building,
New York City.

cludes the names

N. B. M. A. MEETING AT CLEVE-
LAND, OHIO

Manufacturers of storage batteries
Lie afforded anpother opportunity to meer
together and disenss with eaech other the
vawrious preblems now facing the industry
at the annnal ¢ lm;: of the Natienal Bat-
tory Mnnufm‘llu Association. \
Jo Parker,  Commiss
tion, has just completed
the Iollendon flotel, Cleveland,
the official headunarters during the comn-
vention which will be held on Thurst
and Fridav, October 24h and 256th. ]
election of officers is plannbed fnr Friday
afternoon.

The Program Committee is now at work
on an  exeeptionatly interesting husin
program for the twoday s m,  Reveral
members of the United ates Chamber of

as  well as  other prominent
are fo he present amwd  varions
techuical snbjects will be disenssed ag well
as the problem of stalasdizarion,

will

ner  of
Arrangem
Ohio,

N. It M. A, committees, all of which
are doing eonstrnetive work for the bet-
terment of the Lattery indnstry, will he

ready to give their reports oy their activi-

ties during the past year. The Data Book
Committee which have done o valu-
able piece of work in the puiilic ol
standard battery specifieation s will
congider  publication  of adititio ata,
These sheets have been eftec-

tivelr by most of the members whe are
looking forward to the regular annnal pub-
Heation,  The Goarantee Comuittee have
n working on g standard guarantes for
to make their

1
some time mul will be ready
recommendations,

CHAS, FRESHMAN RETURNS TO
RADIO

Chas. Freshman is back in 1he radio busi-

DESS, Nearly 100 men prominent in the

radio business gathered abont the banqgiet
1ahle at the Motel Astor recently for the

purpose of weleoming him back in the most
auspicious manner,

Chas. IFreshman, pioneer ridio mannfac-
turer, returns as president of Chas, Presh-
man Radio Stores, Ine ing a _ehain
of eleven radio stores thronghout the Metro-
politan distriet, with exeeutive oflices at 3
Fast 43d Street. In forming this company,

Chas,  IFreshman acquired  the  Colonial
Radio Sales Co., Imc.

Associated  with Mr. Freshman are It
Abrams, President of  Emerson Radio &
Phonograph  Co.. and  Sidney A, Joffee,
formerly Merehandise Manager of the Colo-

nial Radio Sales Co. Ine.

W STEINITE SUBSIDIARY

Aireraft Radio Cor-

NE
The formation of the
poration as a sabsidiary of 1he Steinite
» Company of Fort Wayne. Ind., was
wown by Osear Getz, Viee-President
atter organization,

The Aireraft Radio Corporation has taken
over the Atcehison, Kan.. plant of the
Steinite Company, and will huild a specially
designed receiving set for airplanes as well
as a d-e. set for auntomobiles. It will algo
manufacture d-¢. sets for the extensive farm
market which has over 9,000,000 prospec-
tive owners,

This new Steinite subsidiary will he un-
der the direction of Ired W. Stein, in-
ventor of tie original all-eleetrie Steinite
receiving set. aud a pionecer in the radio
business.  Mr. Xtein has also designed the
antomoebile and aireraft set which is ex-
tremely compict and light in weight.

UFACTURING

The Radin Wire Corporation of Chica
has been formed to manufacture all ki
of tow resistunee, radio-frequency eoil wire,
Owing to the inereazed demand for nse of
this type of wire, in connection with serren-
grid tubes, the Radio Wire Corporation has

developed a new type of machine which
turng out any of the standard require
ments in stranded. insulated wires, com-

monly known as Litz.

Mr. Wnu P. Lear. a Chleago radio engi-
neer, hits been elected PPresident of the new
Corporation which has establishedt a factory
at 6620 Ne. Central 'ark Avceime,

AGAIN
SPACE
Orders on the hooks of the Polymet
Manufueturing Corporation have inereased
to such an extent that an entire additional
floor has bheen added to the IPolyvimet New
York Plant at 829 Ilast 134th Street,

The additional floor space provided by
this acquisition will run over 25,000 square
feet and 18 being whilpped on to a prodne-
tion bagis as rapidly as possible.  This
should serve to increise eapacity produe-
tion to a considerable extent and relieve
the strain of day and nizht shifts now
running.

I'olymet officials also gtate that announee.
mentg will soon he fnrthmmmg relative to
additions _to  other Poiymet  Plants in
Winsted, Conn., and Easton, D'a.

INCREASES

POLYMET

News of

Trade Show to Adantic City

IIOICE of Atlantic City for the 1930
RMA convention and  trade  show.
protection of the radio industry and
puble against lharmful radio legis-

lation. stimulation of broadeasting features,
and other trade promotion, pressure of the
RMA patent interchange plan. and the semi-
annual convention of the Engineering Divi-
sion, were the highlights of a crowded
calendar of the Radio Manufacturers
ctation. its Board of Direetors and n-
mitiees. at the Hotel Astor. ddnring the
week of the 'mnlm] Radio Worli's Fair ay
Madison Synare Garden, September 23-28.
The RMA got into full swing on,
many and wide activities and
serving its members of the radio
and  publie. ddaring the New York show
week. Radio leaders from all parts of the
conutry were in attendanee, and meetings
of  twenty-three RMA  committees  within
five days attested the comprehensive pro-
gram on many important industry projeets
which are heing pressed hy the RMAL
President 11, 15, Richmowd of Cambridge.
k presided at the meeting of the Board
ireetars of the RMA on Wednesday,
September 23th, and reeeived reports from

many ecommittees.  uring the week the
twenty-three  commitiors  developed new
services of  wide variety for all radio

interests,

A plan to trauster the annnal RMA ean-
vention and trade show from  the west,
where it has been held in Chieaga for the
l< st three years go gnecesstollv. ln the_east

s ;\pprn\ml unanimously the RMA
\lm\\ Committee, headed by 15, Hawley
of St. Chartes. 1linois, Chairman, subjeet
to final approval by the Board ot Directors.

The ddate of the trade show. probably
arouml JJune 1. will be fixed later.
The RMA program of national radio

tll-

exhibitions  also  was  considered by

Noard of Directors. Announcement  w
made that the National Radio Wor 1l's I.nr
wonld ke held again in New York next year
and again nnder the management of 1. J.
llerrmann  of Chicage and G. Clayton
Irwin, Jr. of New York, wheo will
also manage the RMA trade show.

azain
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the RMA.

Improved Broadeasting Features

Stimulation of new and improved broamd-
casting features for tite radio public, in-
cluding measures to insure publie reception
of national events, sneh as sports which
some private prometors are relnelant te
have broadeast, was plunned. Plans were
made to cooperate with broadeasting in-
terests and cammereial spongors’ programs.
which inchide many members of the Radio
Manufacturers .Association, to place every
possible feature on the air.

In the development of radio programs
the Associs lonv Broadeasting Committe
headed by 13, ine of Emporhin, t'a
in <-<>||I|n|<-lio» with the Merchandising
Committee, will enlist the further interest
of mannfacturers and also work with the
«hain tleasting  iwterests  in secnring
hroadeasts  of all the national events
possible.

Radio Legislation

New radio legi lon in Cangress amd
in the various states and nnmu-i]» lities
also was considered by the RMA 13
Liireetors who anthorized aetion ta
the radio pubiie and the industry acainst
harmtnl adie legislation anywhere,
it e the probable contimmtion of
deral Radio Comr for another
comparatively little important radi
ix expeeted during tine
af  (Congre nm-nrdmg t
tn the RMA Board by Mr, «
Boston, Chaimouan_of 1he
mittee. and Mr. Frank I

Ill"(illl Ll"'l\l.l'l\l‘ Conse
iy ne nrveednre 3
tlm eral Radio Commission are
which  will give relief te the

ting interests appearing hefore the
ion,

I‘\l A Board
the T

'l‘l|<~

apuroved the plan pre-
t Comnittee  to

serviee in eannee
tion \\nh nll radio legislation in the states
nnd impartant eities.  The new information
alreuly organized over half of the
includes the appointment of state
chairnien from among the ranks of Fmlin
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RIVERSIDE
PHOSPHOR
BRONZE

HERE is no question among Eleetrical Engineers that Phosphor
Bronze is the ideal metal for most types of contaet springs,

Yet, you may be faced witli a fabricating problem which requrires a Phos.
phor Bronze having particular and specific physical and chemieal
characteristics.

Having specialized in the manufacture of Phosphor Bronze since 1897,
we have frequently solved identieal problems for others beeause of our
ability to determine the precise tewmper and alloy for a definite purpose.

Our laboratories have been—and are now conducting—extensive research
into the fatigue life of Phosphor Bronze Coutaet Springs.  Our metal-
lographic laboratory, by means of constant photomicrographic checking,
closely controls the grain structure of our Phosphor Bronze and, in con-
junction with the control exercised by our chemical and physical labora-
lories, insures utmost uniformity in all the characteristics specified.

Hence, you not only get uniform metal, bt metal which also insures
maximum fatigue life for the particular springs you have in mind,

If you have problems involving the use of Phosphor Bronze just inform
us of the exact nature of these problems and the highly competcut staff
of our laboratories is at your service.

RIVERSIDE PHOSPHOR BRONZE, either plain or tinned, ean

be supplied in every variety of sheets, rods and wire.

Prices and further information will be furnished prompily upon request. Address
Your inquiry to our nearest Sales Office or direct to our Mill at Riverside, New Jersey,
Burlington County,

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

New York: 15 Maidon Lane Chicago: 519 W, Wash. Blvd.

Boston: 80 Federnl Street Cleveland: 2036 E. 22nd St.
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manufacturers, jobbers or dealers, and
organization in each state of committees
to advise the RMA central office of the
new radio legislation which i8 proposed.
This will be followed by effectlve steps
to protect the interests of the radio publie
and the industry, manufacturing and dis-
tributing, against harmful legislation, The
new information service is heing organized
by Mr, A. T. Nangh of Rochester, New
York. former president of the RMA. acting
as Fleld Secretary to organize the informa-
tion service,

Engineering Division Reports

The Kungincering Division. headed by its
Director, Mr. Walter . Ilolland of hila-
delphia. had two days of busy sessions
with about 130 prominent radio engineers
in attendarn and to 1er at luncheon on
Thursday. September 26, Separate meet
ings of the Ntandards Commitiee, Teaded

by Mr. I. H. Manson of Rochester. and n{
and

its special Committees on Receivers
Pawer Sapply. Mre. 1. II. 1
Cincinnati. chairman: Vaenum
George Lewis of Newark, N. I
Acoustic Devices. Mr. 1. W. Kri
Charles, IH.. Chalrman; _ Television,
. E. Replogle of New York, Chairman:
Cabinets, Mr, R. . Lwing of Lonigville,
Ky., Chatrman and the Nervice Section,
Mr. H. E, Feuner. of Springtield, Mass,,
Chalrman. were held and were well at-
tended. Important engineering work was
undertaken under the new organization of
the Engineering Division and Rections, in
cluding standardization, improved servicing
for the public, and safety in conjunction
with the National Underwriters and the
Ingtitute of Nadio Engineers. DI’rogress of
televiaion experiments were reported and
digcussed by the Television Committee,

Patent Pooling

An Intensive campaign in support of the
RMA patent cross-licensing plan alse was
ordered by the Iloard of Directors upon
recommendation of Leltol J. Willinms of
Cambridee. Mass.. 'atent Committee Chair-
man. Recent patent littgation and deet-
siona are regarded as having given stimulus
to the wide demand within the radio indns-
try for a pooling of radio patents, strictly
within the limits of the law and similar
to the patent pools in the autometive and
aeronantical industries which have heen so
succersful, Retter radio  prodoets  at
cheaper costg to the public are possible
nnder a pooling of patents, aeccording to
the supporters of the plan. The RMA
memberghip witl he divided territorially for
an aggresfive canmpnign to seeunre adoption
of the cross-licensing acreenent by the
necegsary fifty-one per cent, of RMA mem-
ber&. under the anthorization for submission
of the plan to the manufacturer members.

Statistics, Credit and Collection

Plans for the RMA Statistics Committee,
headed by Mr. i, ', Furness of New York.
to secure reliable industry data in the aid
of merchandising. were approved by the
RMA Board of Tlirectors. With the eco-
operation of the Asgociation membership it
is hoped to develop vahiable statistieal in-
formation regarding severnl branches of the
Indugtry and its practices.

Development of the RMA eredit informa-
tion and eonllection service’ wnder the diree-
tion of Lesle I'. Mnter of Chicago. Chair-
man of the Credit Committee, and throngh
itr eastern division at New York and
western division at Chicago. nlso were ap-
proved by the RMA Board. Commercinl
contracts with commerecial organizations.
supplementing the credit information ex-
change by RMA members, will be continned,

Conferencer were held by the Contaet
Committee, headed hy Mr. Lester . Nohle
of New York, with officers of the Federnted
Radio Trade Associntion and other radio
organizations with a view to development
of joInt indnstry interests.

NORTHERN MERGES WITH

NATIONAL UNION

Stockholders of the Northern
turing Company, 371 Ogden Stree
N. J., voted unanimonsly, at a re
Ing at the company's offices. to
assets over to the National Union Radio
Corporation, 400 Madison Avenue, New
York City, according to »n amomeement
by Nathan Chirlestein, National Union's
executive Viee-Iresident.

Amalgamation of Northern  Mannfae-
turing, a ploneer tube company whose
modern plant hax a capacity of 25,000
tubes a day, new makes the Nndi 1
Radio Corporatien one of the th
makers of radio tbes in the nited

The Northern stockholders, according to

. A, Tracey, head of the stockholders'

Manufae-
Newark,
*nt mect

turn the

committee, voted to exchange 70,000 shares
on a btmsis of 7/20th of one National Union
share for omne Northern Mannfacturing.
The Northern's Newark plant was one of
the six largest tube producers in the in-
dustry since it was organized in 1924 by
Mr, Tracey, N. M, Mains, R. . Amberg
and Charles Eisler.

The Northern plant. which now heeomes
Nao. 4 unit in the National Union combine.
has a sales record of 8,000,000 tubes and
introduced the a-c. kit for ecounversion of
battery sets to eleetricity,

Authorized capital stock of National
Union  Radio  Corporation Is 1000000
shutres, of which 400,000 are outstanding.

The Radlo Corporation of America loaned
the new combine $2.000,000 and has an
option for the purchiase of 50,000 shares
of National Cnion stock at $40,

NEW VREELAND PATENT

An additional patent on the Vreeland
band receiving sygtem. which is said to
solve many perplexing problems of faithfnl
tone reproduction in radio receiving sets
hans heen issned to Dr. Frederiek K. Vree-
land. aecording to an announcement made
by the Vreeeland Corporation. New York.
The new patent, No. 1,723,433, covers the
“bhand selector.” It 18 one of a gronp of
bhatents on the Vreeland inventions which
includes also the spaeed band amplifier.

STEVENS-SIBLEY PHONOGRAPH
MOTOR TO BE MADE IN ENGILAND

The Stevens-R[ibley electric phonograph
motor now used Iin many standard and
portabhle types of eleetric phonographs
operating on socket power or dry cells, is
to be made and sold In England and the
RBritish Isles, according to the statement
of Clifford Stevens. Chief Engineer of
the Stevens Manufacturing Corporation.

“We have just cloged a contraet with
The Mugic Roll Combany of England,”
rtates Mr. Stevens, “whereby the Stevens-
Sibley phonograph motor will be made in
England. At least. we shall ship the parts
from this country to an assembly plant
abroadd.  Our Mr, Sibley will shortly leave
for England. where he will be in charge of
the prodnetlon of motors.'

STEVENS GRANTED BASIC PATENT
ON CLOTH DIAPHRAGM

A bagie patent on the method of making
londspenker diaphragms of fabrie. har just
heen granted to the Stevens Mannfaeturing
Corporation. according to the statement of
Clifford E. Stevens, Treagurer and Chief
Engineer of the organization.

“Patent No. 1.720.407. just Issued to us,'
stater Mr, Stevens. I8 exceptionally broad
and therefore may be econsiderad hagie.
We have been allowed seventeen claims on
the method of making lomdspeaker dia-
phragms of fabrie. Our patent covers the
method of wmaking large. direct-acting,
acoustic diaphragms of conieal form, by
stretehing a continnons piere of Aat-woven
fabrlc impregnated with stiffening material
in n_molist condition over a form to shape
the fabrie, without lapping and to tension

it in all direction® nntil the stiffening
material has become set: and thereafter
anplying to the dianhragm a material to

fill the intersticer in the fabric and to
waternroof and further stiffen the fahric.
That is essentinlly the process employed in
making the well-known Paurtex dinphragms.

NATIONAL UNION RADIO CORP.
FORMED

Organization and prodnetion plang of the
new  National «nion Radie Corporation,
formed by the merger of the companies
manufaeturing  Sonatron. Marathon. Tele-
voeal and Magnatron tuber. are moving
forward rapldly. according to information
following the initlal announcement of this
consolidation.

It ix announced that Nathan Chirelstein.
who was President of the Konatron Com-
pany, will be exeentive Viee-Pregident of
the Natiopal Union.  Another important
execntive from one of the econstituent eon-
pantes is ¥, A, Traey. e was Vice-Presi-
dent of the Northern Manufaeturing Com-
pany_ malers of the Marathon tithe, and is
Viee-President In charge of sales and ad-
vertising in the new corporation,

Jogeph 1. Davies, attorney of Washing:
ton and New York, who was Chairman of
the Federal T'rade Commission in the Wil-
son Adminiztration. has heen eleeted Chair.
man of the DBoard,  Other directors thus
fa= ehogen are 'anl M. Mazur, and Syl-
voster W, Mubldowny of Lehman Rrothers,
han'ers,

“The eonsolidated companies ereate what
is already the largest eompany doing an
exchisive tube business.” said Mr, Tracy
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today. “They have five tube plants, located
at Chicngo and at Newark, Hoboken and
Union City, N, J.. with a total capacity
of from 75,000 to 100000 tybes dally—
far greater than any existing factory. All
these will now he co-ordinated and brought
inder one management.”

In addition to its reclprocal contracts
with R. C. A. by which each company lis
licensed to use the tubhe patents of the
other. the Nationai Union has entered into
an agreement with R, C. A, by which the
Intter loans the new conpany $2.000,000,
secnred by notes, and recelves in return
an optlon to buy 30.000 shares of stock
in the National 1Union within five years.
It is stated that this transaction has heen
completed and that the new concern will
go ahead promptly in its merchandising
and advertising programs.

The R. C. A. contracts also give the
National Unlon all advantages as to tube
research in the laboratories of the Radio
Corporation and of the General Electrie
and Westinghouse companies, with which
it is affiliated. In addition. the new com-
pany will develop extensive lahoratories of
its own for researeh and invention in the
tithe field,

One million shares of comniton stock are
authorized by the new eompany’s charter,
which wax secured in_ Delaware, hut only
400,000 will be issued at this time. As
this fssue will be given a value of abont
$40, the Natlonal Union will thus begin
operations  with a  capitalization  of
£16,000,000,

GENERAL MANUFACTURING CO.
MOVES

General  Manufacturing
announce their removal to
Chicago Avenue, Chicago. Illinois.

The  Genersl Manufacturing  Company
are prodircers of GEN-RAL radio colls and
with thelr Increased floor space, are now
in a pogition to supply radio mannfacturers
and professional get builders with plaln
and bank wound coilg, sereen-grid ecolls and
radio-frequency transformers of all types,

The General  Mamfacturing Company
make a speclalty of coils wound with
“Litz"” wire.

OXFORD INCREASES MANUFAC-
TURING FACILITIES

The Oxford Radio Corporation, formerly
Joy Kelsey Corp.. has been forced to again
increase their manufacturing facilities.
Having moved into their new plant on
May 1st, they immediately found that they
could not handle all the husiness being
placed with them for electrodynamic speak-
ers 80 lensed more space in June. Now,
with their customers increasing their set
prodnction at such a rapid pace, the Oxford
Radie Corporation have leased their third
factory,

Production is now proceeding at the rate
of four thonsand a day it is stated.

GULBRANSEN EXTENDS C. 1. T.
PLAN

The Company

South

The Gulbransen Company of Chicago has
recently annonnced completion of arrange-
ments with Commercial Investment Trust
Incorporated («C, I. T.) whereby radio
dealers may receive financial ald in their
instalment seiling. Thig represents an ex-
tension of the plan made with C, 1. T. in
the early days of instalment selling as an
aid to Gnlbransen piano dealers,

In general the tinance plan worked ont
by the two companies embodies a 90% ad-
vance to the dealer, low rates, and return

of the reserve upon Mauidation. Further-
nore, the dealer is allowed to make his
own collections. which permits him to

maintain his contact with the purchaser,

RADIO ENGINEERS ELECT
LANGLEY

Ralph H. Lanuley, directar of engineer
ing, Crosley Radio Corporation, will serve
as chairman of the Cineinnati Sectlon of
the Institnte of Radio Engineers during the
coming vear. Ile was eleeted on Nent, 16
at the annual meeting of the organization
in Cincinnati.

POLYMET STOCK SPLIT

Tpon recommendition of the directors,
stoekholders  of  Polymet  Manufactnring
Corporation at their first annuat meeting
voted to increase the anthorized eapitatiza-
tion of the company from 60.000 shares to
300,000 shares of no par value stock and
to split up the stock at present autstand
Ing 3 shares for 1. The shares will be
isruahle to stoekholders of record Septem-
ber 18 1020,

Directors of

the corporatlon voted to
place the new

stock on a $1.00 annual


www.americanradiohistory.com

~

Radio Engincering, October, 1929 Page 33

SERVIC INGI dad

—1is it an asset or
a liability to you?

EVEREADY
RAYTHEON TUBES

—

| Il ror TALKING
'r T has been demonstrated time and  §
i again since the Weston Model 5347 |
E Radio Set Tester was bronght 1o per- | [ P I C T U R E S
! fection and put on the market that |
! radio servicing can easily be made |
| highly profitable. With this set tester | AND T E L Ev I S I O N
1 the serviee man’s work is reduced |
to a certainty. No more is it neces- |

sary for the service man to waste time
hunting for trouble.  Model 547 gives
himn the answer instantly. The speed
with which his work is accomplished |
eliminates the cash loss occasioned by H
waste of time and enables him to do
ten jobs in the same time it formerly
. took him to do four. Furthermore,
L his work is final, and there is no neces-
sity for a return call.

5 1 -

ARE DEFINITE CONTRIBUTIONS
TO THIS NEW SCIENCE

EVEREADY RAYTHEON is at the front in

television . . . with both transmitting and re-
ceiving tubes of proved dependability and
performance.

The Eveready Raytheon Foto-Cell is a long-
life transmitting tube for talking pictures,
made in several standard types. Also used in
television. Foto-Cells to special specifications
will be made at reasonable prices.

The Eveready Raytheon Kino-Lamp for
television reception is the first tube developed
commercially which will work with all sys-
tems. Its glow is uniform over the entire plate.

Weston Model 547 is provided with ! Its reproductive 9“31‘“35 are perfect, with-

three instruments — all 314" diameter i out the need of mirrors or ground glass. The
X o . A performance of each tube is carefully tested

and furnished with bakelite cases. | |} in our laboratories.

Carrying case, movable cover, panel and | Correspondence is invited from every one

fittings also are made of sturdy bakelite. | interested in television and talking pictures.

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

"-'.'.-__\_:.__ Unit of Union Carbide m and Carbon Corporation

"EVEREADY

o -

- “PIONEERS -
o SINCE (888 \/

HNST RUMENT‘S I RAYTHEON

I
£
Iil WESTON ELECTRICAL INSTRUMENT CORP.

612 Frelinghuysen Avenue Newark, N, J. TRADE MARK
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basis, payable 25 cents guarterly, the first
dividend to be distributed October 1. 19uy.
to stockholders of record Septembher 18.
This rate Is equivalent to £3.00 a share ou
the old stock on whichk $2.30 has been
paid.

At the same time. rhe directors, in addi-
tion, voted to initlate steck dividends on a
4 per cent annnal basis, payvable 1 per
cent quarterly.: the tirst payvinent to bhe
made January 1, 1930 to stockholders of
record December 20, 1929,

The board of directors of the company.
re-elected hy the stockholders, is consti

tuted as follows :
Carl L. Nehmidt. Milmnnd T, Sampter.
Otto Heinewan, Foster . Smith, Judee

IHadley llowd, Otto I'asehkes and Nathanlel
Greene

I’RFDI("I‘Q BRISK RURAL RADIO
SALES THIS FALL

Prowising an early annonncement of en
tirely new and  refinerdl  battery uperated
radio sets. . A. Nicholas. Viee-l'resident
of the Radio-Vietor Corporation of America.
now prediets a brigk trade this tall in the
heretofore neglected rural or farm radio
market. in adidition to the execllent pros-
pects in the metropolitan and suburban
markets catered to hy socket-power re-
celvers.

“Althongh the radio induslry has right
fully and wisely eoncentrated on the sochet
power radico field during (he past three
vears,” states Mr. Nicholas, it has long
been evitlent that the farm or rural |.|d|q
market was being sadly neglected. i
neering stafts have heen msy eveolving the
necessary a-e. vacunm tubes. rectifiers and
eircuits for successful soclet power opera
tion. jn an effort to provide ideal radio
ception  for some 16,000.000  Americ
lomes *equipped with electrie light wirine.
But now. with our a-¢. and d-c. socket
power radio technique highly developed and

stabilized.. we lhave turned 1o the (ask of
perfecting the battery radio set. As &
result of econcenirated engineering efforts

Auring the past ojght months, we are about.
to announcet new and pracetlcal battery-op-
eratel radlo’ sets which will bring to the
unwired home many of the aldvantages here-
tofore confined Bolely to tiie wired liome.

LOFTIN AND WHITE SELL GROUP
OF PATENTS TO R. C. A.

Yudward 1" Loftin. representing the
Loftin-White Laboratory of New York City,
has announced That he has recently com-

rieted the defails of a sale to rhe Radlo

orporation of America of a large group

of radio patents and applications of him-
self and S. Yonng \White. his associate
in the Loftin-Wiite Laboratory.

RMA TO MAKE STUDY OF ADVER-
TISING COSTS

One of the first major problems to he
attacked by the newly-established Merchan-
dising Department of the Radio Mannfac:
turers’ Assucmllon, will be an analysis of
the mannfacturers’ advertising costs. 'This
was decided at the first mecting of the
Merclandising Committee, held in New
York City, Friday, August 23d, under the
direction of Major Herhert H. Frost, Chair-
man of the Committee.

“The eutire suhjeet of the manufae-
turers' costs of doing business,” Major
Frost said after the meeting. "is one that
vitally concerns”™ every RMA member.
Advertising plays a very major part in
manufacturers’’ costs and the Committee
hns deecided that we need thorough and
conmrehenshe information as to the 1u-
dustry's advertising costs and advertising
practices.

“For instance, do we know what is the
proper amount of money we shonld spend
on the various types of advertising? Do
we know whether our advertising literature
should be given away or charged for at
cost? Do we know what are the proper
relationships hetween the dealer and johber
on the ooe hand and the mannfactnrer on
the other, in regard to the proper appor-
tioning of the advertisinz expenses?

“These and other «auestions conecerning
advertising practices are ones on which it
wag the Committee’s opinion that informa-
tion needs to bhe ohtained.”

The meceting was well attended. and a
number of excellent suggestions as to the
work of the Merchandising Department
were made and approved.

Mr. Oscar Getz, of Fort Wayne. TInd..
was appointed Chairman of a sub-committee
to worlk on plans, in Cooperation with the
Rroadcasting Committee, toward presenta-
tion of a monthly feature broadcast under
the anspices of the Association.

The Committee also favorably received
plans: by Mr. Arthur Moss, of New York,
to interest the youths of the country in

raulio,
1lon. John W. Van Allen. of RBuffale,
General (ounsel for the Associarion, was

present at the meeting and outlined some
of the legal aspects of the merchandising
work. Willinm Alley, Merchandising Man-
aver of the Association. was_instructed to
carry on the work of the Merchandising
Division in strict accordance with State
and National laws pertaining to distribm
tion problems.

U. S. RADIO AND TELEVISION
CORP. REPORT

As a result of the complete reorgmn/n-
tion of U. N, ladie & 'l'elevision vorpora-
tion by Don M. Ceompron, Vice-President
aml General Manager. the corporation is
currently runming at a protit and is making
a rapid reduetion of inventories and a¢
counts payable. Inventories have been re-
dneed more than $1.000.000. According to
Mr. Compton. the company definitely has
(nrned  the corner and within 30 to 60
days will hegin to refleet economies the
new management has introduced.

The corporation has developed an en-
tirely new line of raldio sets whicll went
into” produetion the flrst of this month.
accordlng to Don M. Compron, Viee I'resi-
dent and General Manager.

NEW JENKINS & ADAIR PLANT

Phe oflice and factory of Jenkius & Adair,
Ine.. are moving to a new and strietly
modern  one-story plant, located at 3333
Belmont Ave.. Chicago.

The new building will provide manutae-
turing faecilities rar superior to those which
the Company has had sinee its inceptlon
8ix years ago. 'The new plaut will also
permit a substantial inerease in production,

The new Jenkins and Adair plant,
in Chicago,

I'he basis of the husiness of Jenkins &
Adair js the production of special trans-
Tormers and retard coils. condenser trans-
mitters, droadeast and recording amplitiers,
mixing controls and gain controls.

POOLE JOINS TRANSCONTINENTAL

Transcontinental Coil. Inc., announce the
appoiutment of Mr. William C. Poole as
Chief Electrical Ingineer.

Mr. Poole has heen asseclated)in an en-
gineering eapaeity with many of. the fore-
most manufacturers in the radio bnsiness,
dating back to the Federal-Brandes Corpo-
ration fn 1923, and is consequently thor-
onghly in touch with the prohlems which
have arisen in radio design aund service.

Mr. Poole will bhe in complete charge of
hoth the Laberatory and Inspection De-
partment of Transcontinental Coil, Ine.

GREENE OF POLYMET ELECTED
BANK DIRECTOR

At a meeting of the stockbolders held
September 11th, Nathaniel C. (ireene, vice-
president, seeretary and treasurer of the
Polymet Manufacturing Corporation. of
820 Iast 1:34th Street. New York City,
was elected to the hoard of directors of
]the Fort Greene National Bank of Brook-
¥

Mr. Greene is =also
treasurer of the Strand
pauy of Winstead. Conn.

vice-president and
and Sweet Com-

NEW VAN TORNE REPRESENTA-
TIVES

Recent appeintments made hy D. M.
Kasson. President of the Van Horne Tube
Company, of Franklin, Ohlo, are of interest
to many in the industry. The foilowing
set-up ingures national distribution for Van
1lorne Tubeg this year, according to Kasson.

R. R. Pean serves the trade in the
Pacific Northwest. and in British Columbia.
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The New England States are handled hy
the Gerber Sales -Company, 94 Portland
Street, Boston, Massachusetts,

il Stadeker, long in the automotive
same as a manufacrurer. and who is known
to every antomotive jobher in the country.
is located in Chicago. and covers northern
Hlinois, neorthern Indiana, and eastern
Wisconsin,

The 1°. T.

Reuter Company, of Kansas

City, serves the trade in Missonri, Kan-
sas.  lowa, Arkansas, Oklahoma, Texas,
Louisiana. and western Tennessee.

The entire state of Michizan is traversed
regulariy by 1. . Palmerlee.

Jobbers in Colorade. Wyoming and Utah
look forward to the visits of Paul Douden
of Denver.

Jobbers in Kentncky are rapidly falling
in line. under the guidance of A. . Mar
shall, of Louisville, who has heen serving
eleetrical supply houses in that territory
for many years.

NEW LE(‘O DISTRIBUTORS

L. T. Maharin. vice-president in eharge
aof sales of CeCo Manuraeturing Co.. Ine.
T'rovidenee. 1. 1., anneunees the appoint-
ments of two Chiearo tirms ag distributors
of CeCo tubeg. The Sheridan Auto Pupply
Company. of 2921 Sheridan Road and the
Niegel Electrienl Xnpply Company, of 130

North  Clinton Street, are the new

appointees.

FOREICGN EXPERT HANDLING
EXPORTS FOR ARCTURUS

Walter A. Coogan, B. Sc. from Columbia.
has taken over the management of export
sales for the Areturus Radio Tube Com-
pany of Newark, N, Coogzan, who s
the brother of A. i, Coogan of the export
:lepmnncm of Atwater-Kent, was with the
Baldwin anoumn\e works for ten years.
specializing in foreign sales advertising,
and as the Philadelphia Manager for India.
Lnrma and Ceylon.

RADIO-VICTOR “THEREMIN>

The Radio Victar Corporation of America
has begon prelimlnary production of the
first commercial models of the ‘Theremin
“ether wave” musical instrument. which is
played by simply moving the hands in the
air nbove ir. according to an announcement
by E. A. Nicholas, vice-president in charge
of the Radiola Division of Radio-Vietor.
Mr. Nicholas disclosed that the RCA has
acquired an option on the exclusive patent
rights from DProfessor lLeon Theremin, the
youns Russian scientist who invented the
instrument.

NEW DUOVAC DISTRIBUTORS

The Duovac Radio Tulhe Corporation an-
nounces rhat the Hudson-Itoss Co. has heen
appointed as exelusive distributor for Duo-
vac tubes in the Chicago territory.

This is the tirst independent tuhe to he
handied by the Ifudson-ltess organlzation.
Duovae sales will be under the personal
direction of Robert ITimmel, President.

In the St. Louis terrltorv, Duovac tubes
will be distributed by the Tieman Stove
& Ilardware Co., &hnplexgh Hardware Co..
and the Llectric’ Lamp and Supply Co,

The Indianapoelis market, as well as the
South Bend area will be handled by the
Kruse Radio Corporation.

NEW KOLSTER CANADIAN
DISTRIBUTOR

Word has heen received from_ Canada
that the Columbia Phonograph Company,
Limited, of Montreal. one of the best known
distributing houses in Canada and makers
of Columbia records in the Dominjon, has
hecome the representative of Kolster Radio
for the province of Quehec. This well es-
tablished orranization is expecied to in-
crease materially the sales of Kolster prod.
ucts in eastern Canada. The appointment
was made by Canadinn Brandes. Limited.
the Canadian snbsidiary of the Kolster
Radio Corporatioun.

“PHILCO NEWS” MAKES
APPEARANCE

The value of a house orgin as a means
of keeping in closer touch with its dealers
lhias heen realized by the Philadelphia Stor-
age Battery Compuny with the appearance
of Volume ‘One, Number Oune of the "P’hilco
News.”

I'ne new house organ is a sixteen-page
publieation copionsly illustrated with sales
photosraphs and copies of advertising lay-
outs used in IP’hileo’s natienal advertising
eampaizn.
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Ouality Tubes

QUICK HEATING

Instantaneous no but close to it.
And the programs come in clear as a
bell, and free from all hum, crackle or
buzz. Tremendous undistorted volume

- more than you need — producing
an unequalled fidelity of tone, even
under a full load.

Incredible sensitivity with hair-line
selectivity, giving accurate and natural
reproductions of programs from sta-
tions never heard before.

Sturdy and rugged construction, built
to withstand the shocks and knocks of
every-day use.

Televocal Tubes are standard equip-
ment with many leading set manufac
turers, and progressive dealers have
learned that sales are quicker and
easier with Televocals in their sets.

IF you are
either selling
or buying
British Radio
and Gramo-
phone goods,
“The Wireless
Export Trader”
is your first and
finest means of
contact with the
British Market
and British Manu-
facturers.

All Televocals are absolutely uniform.
Endless tests and inspections insure
their high standard of quality and
make them all twins.

Televocal Tubes are made in all stand-
ard types.

TELEVOCAL CORPORATION
Televocal Building Dept. C-10
588—12th St., West New York, N. Y.

No. AC 224 Screen Grid
IT gives you first hand information as to the ‘
trend of the British Ruadio and Gramophone l

Trades, the design of receivers and components
and the vogue in eliminators, speakers, con-
structors kits, gramophones and records, with in.
dependent tests and expert opinions on their sell-

ing values.

“The Wireless Export Trader” is published
on the first of the month. Can we mail
you a free specimen copy?

Publishers & Proprietors:

The TRADER PUBLISHING Co., Ltd.,
Salisbury Sq., Fleet St.,
London E.C4., England
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NEW HAMMARLUND PRODUCTS To further prevent feedback and permit Inminatiens which are also used here, pre-
. f . . greater amplifient ion, s the aluminum vent current saturation, 1thus afording true
Complete nnits for the andio and rac s norid (nbe shield, 1 The control energy | for.

channels N '.”"“" unit as well as - yrig Gurlet which protendes through the AN the transformers are enclosed in

many  spee IIERR I S for sereen top of the shield is proteeted with a soft cunmelled steel es with pigtail terminal

wril LR NG have just been bronzht ont riubber gronnnet,  This prevents vibration Teads for snb base connection.

l|:\ (.lu'l |I.|l|||||.:'|rl||n_<l N ||||I:|cL||rm,-_' Con as well as aceidental shor 1t is designed Fhe pow spply unit, PS5, consists

pany, fe, 23 West d Street, New for nse with sub panel sockets, of @ pair of Sn-henry chokes and of a high

York City. transformer, with a 110 volt pri-
ped a0 volis for uxe with a
snlator,  The high vellage sec
A omput of T30, is rated at
and ix eenter tapped.  There
mpere center  tappel

5 ara Audio « Poe sforme
R-F. Amplifiers A udio and Power ) T.mu formers
o . The lirst  stage il|l<|ln|r<'t|||l'llt\ trans
Fhe new  partsinelude a - three stage Oormer, AR 20 has a ratio of 1% to 1,
radio frequeney hand Cfiller designed to0 whife (he rafio of the push pall inpiil trans:
s

work inte a scereen-grid radin freqnen am Tormer, AR to 1. on each side is also a SG-volt,
plifier o 1hree stage sereen grid radi fre The pr of Imih fOFMIErS apre winding for sapplying fikuuent voltage lo
v amplitier nnit s a0 shielded polarized vers eonpled with the n an Sy otube s oa Zlaovelt. 3 ampere center

tapped winding for e nhnm-m\ of a pair

jueney  ehoke oup of awdio treared laminntions gronped inoa speeial
L 1 of 45 taithes, and volt, % ampere

1
ingapparatus - which - dneludes into unusually larse cores permlis un

straight and push pull 1 i i o vl Irom low as 16 cyeles witding for the | [ tive -24 or
power \uppl\ for the 1 ver -Il' = to as high as 4,800 ¢ve 1uh

for a pair of 45 tnbes. thls enntaining One of the ;,".I."i transformers, AF-M. Continuons operation at the rated ontpnt
A specinlly desigmd power  trabstoriaer. ix stu impedanee natehing unit designed to without overheating is sired bhecanse of
voltage divider, condenser block and ¢hoke matel —45  tnbes  to maguetice ~|u-.|l\<-r~. the use of exceptionally rge cores of
unit, while The other A, works direetly in treated laminations, and heavy wire.

The  three stage bl tilter unit, 13 3 cing ond 5 " Phis
is a completely wired and assembled thri :ll,l:n"n;;‘,k:-t “;]lll.-“lp |:-l(‘- "'lll.llll‘llril'“ ll:\lrll:odz:llllt:
SOUTRINIE Wt el A Tt Oarpepng  MeNing Iransfyraior iaafly supplicd witl
Battleship Midline condenser honsed in R LU mesw r bl
aluminum shield, and a set of three speeial
dio-frequeney  tilter  eoils, cach enclosel D
in a copper ean.  ‘This unit affords abso tnbe, 5 ,'_"'”
late  tlat tep tnning. producing a pare d ""-i" (LLTE
radio freyneney  signal  fer entennee  into '_“"Ir_ o
the rfi and a-f. amplirying ehannels, it is D '_":.‘l""'“'"';;'rr l_‘:"l':'". 0 vells, a1 mf.

mhed c . ° ‘< "
25 TN B B N condenser rated at S volts, a con-
”.rl..]:\-"“':rl:.mi'.!'rl.‘.:!:l xl.'lr!::l' ,'."l- denser rated at e volts. a1 omf. condenser
o '4-n|~u|»];-|<-l\' wired rated at ke volts, 1 mf. condenser rated
i i a2 e e T D T
”'"m-.m‘"".' “"“l"‘\'l”l' Midline provided for snb-base connectinns,
ehclosed inan alnmimna can par
tions shiclding each conde r,oitil three
ched r-f, coils in sepurate copper eans,
chcan alse containing shielded rr
choli The el nnit which 1 into the
detector = contains a metallized  grid
leak and m condenser,

Both the Soand RIF 3 nnits are tes
amd sealed before leaving the factory,

R-F. Choke

The =hirlded choke, SPPC0i8 hansed in
an almminmm shell and is polarized.  The
polarization.  together  with  the ehoke's
high inductanee aml low  distributed  en
pacity permits a total absence of an ex
ternal liehl, it ix sabl, preventing feedback
and consenent rpeeeiver instability.

Voltage Divider and Condenser Block

voltawe divider, RIIQ-30, consists of
-olitn treatod enamellsd wire wonml
<tnr congervatively rated at 30 watls,
Hois wound ml .l ¥ oin. dl.nnolor vitreons

is aecurately tapped

hax
ixting of a

the

is the
RI-3.

SPARTON ANNOUNCES Db-C,
\l()l)Fl,S
i

in many
rlos W |l||||u.|n||
1=

To meet a ¢
metropolitan eiti

Thisx annonnee
“mnel entln
alers,
no
de.
arge amd rich markets which heroto-
fors lave been closed to Spartan Dealers.
The . todels are ready for immediate
delivery.

by

New Hammarlund products.
Above: Audio transformer. Left:
r-f. choke. Right: Screen-grid
tube shield and below, radio-
frequency amplifier unit.
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(4 .
Wind your coils the “American” way

It means Economy and Efficiency.
The positive control of the “Amer-
ican” Electric Drive assures slow
or quick starting and stopping.
Equipped with motors from 1/6
I1.P. upward.

Some of the leading Radio Manu-
facturers are now using our equip-
ment and are getting better results
than ever before. The many repeat
orders we receive bear this out.

Write for free demonstration at
vour factory.

AMERICAN SAFETY TABLE CO.. Inc., Reading, Pa.

Supap

= AKRA- 0HM

Wind  WEUND

Manufacturers of high production
\ radio tubemaking equipment

Automatic Exhaust Machines
Automatic Hot Cut Flare Machines

An Accurate Resistor S —
5 ohms to 5.000,000 ohms aach International Compound

The Super Akra-Ohm Reslstor wire wound, has been ngh Vacuum Pumps
designed with the pnmary thought of commercial
acceptability. In order to insure an accuracy of 1%

and permanency of calibration, it is manufactured Call upon us for assistance in solv-
by a special process (patent pending). ing problems of tube production and

BULLETIN NO. 62 engineering.

which fully describes the use of the Super Akra-Ohmn
Resistor as a Voltage Multiplier, also contains the first R
complele chart for the employment of accurate resistors erte Us
with microammeters and milliammeters. The Super Akra- .
Ohm Resistor is also especially recommended for use as
Laboratory Standards. High Voltage Regulators, Telephone
Equipment and Television Amplifiers, and Grid and Plate

I i
poon e nternationa
Send Now for your copy of

this useful Bulletin
Machine Works, Inc.

ALWATE

P Shalleross Ml Company R0

\ WIRE wOund

ELECTRICAL SPECIALTIES  xc515r0ns | 527-529 Thirty-Second St.

0 PARKER AVENUE

\ﬁ?«nlllni#;'f Pa. Union City, New Jersey

§ AKRLTHA
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NEW PACENT PICKUPS, MOTOR,
AND PHONOTROL AUTOMATIC
CHANGEOVER SWITCH AND
ADAPTOR

The I’acent Electric Co. announce three
new models of the I'acent Phonevox elec
tric pickup. specially designed to give
maximum efliciency with new model, all-
eleetric. sereen-grid receivers. The new
series 106 Super I'honovox models embrace
a number of improvements to secure the
utmost quality and volume from electrically
recorded records when plaved rhrough the
modern power aniplifier or radio receiver.

The new type changeover switch gives
an instant chnnge from radio to record
entertainment by inerely turning a single
knob. No electric connection changes ure
required when going from one to the other.
Formerly, it was necessary to change cer

The Pacent Phonotrol Adapter.

tain connections. The I1'honotrol adaptor.
used with the new chanceover switeh. ilis
easily over the prongs of the 5-prong type
detecror tube, It was designed to meet
the demand for a device which would give
better results and greater volume with
new iype receivers using 5-prong, a-c. de-
tector, and screen-grid tubes.

The new 106 'honovox are announced as
having a greatly inereased frequency cover-
age, from 50 to 8,000 cyeles, whleh more
than covers the range of commercial phono-

graph records. Special English 36 per
cent cobalt magnets, accurately counter-
halanced tone arm giving exact needle

pressure and mininnmt  wear of records.
elimination of all rubber bearings and fold-
back hinge for easy needle changing are
among the features of the pew Pacent
pickups,

The new type electric phonograph metor
s specially designed with the requirements
of radio-phonograph combinations in mind,
where elimination of sparking and all vi-
bration, is of paramount importance. The
'acent motor is of the squirrel cage in-
duction type, and is completely insulated
against noise. ‘There are ne commutators
or hrushes, and consequently no radio inter-
ference. It nas unusually high starting
and running torque.

Pacent Super Phonovox Pickup.

The new motor operates equally well on
elther 50 or GO eyeles. 110 v, a-c.

Pacent has alse introdneed a complete
new line of power amplitiers in assemhled
form. They are unusually compaet units.
honsed in sinrdy metal cases. Tuhe
8ockets are left in readily accessible posi
tion ourside the heusing. while all other
partg are encased to lkeep out dust and
prevent possibility of shoek nt high volt-
age points,

In addition to the new Phonovex pick-
ups, the electric motor. and the amplifier
line. Pacent has introduced a new line of
small size transformers, including power,
output and pnsh-pull types, The Ilectro-
vox, a complete pickup and tnrntahle unit
for reproducing records through the radio
sef. gives the owner of a good radio re-
ceiver, results obtainable only with the
bigh priced phonoradio combinations,

DUBILIER REPLACEMENT BLOCKS

The widespread pepularity gained by the
first DNubilier replacement condenser hlock
for Majestic receivers has lead the Dubilier
Condenser Corporation of New York o de-
8ign a number of new models for replace-
ment use in different types of sets and
power supply outlits. 'These new models
are as follows:

I'L-1223, for use in Majestic I*-eliminators,
super-B and Master-B} models.

PL-1737, for use in Majestic I3-eliminators,
and special Masrer-13 models.

PL~1309, for use in 1928 Majestic set using
the 171 tube.

PL~-1763, for use in 1928-9 AMajestic power
units using the 250 tnbe,

PL—1766, for use in 1929 Majestic power
units using the 245 tube.

PL-1761, for use in Stewart Warner and
Mobhawk units built by Ma-
iestie.

These replacement blocks incorporate the
nsunl Dubilier features. namely. increased
paper insulation, extra large safety factor,
aml exceptionally long life. ‘The blocks
cotne ready for installation, heing equipped
with solderiug lug connections.

NEW BINKS SPRAYING UNIT

The Binks Mannfacturing Company. 3114
Carroll Avenue, Chicago, announces the
completion of an all purpose utility spray
painting and finishing outtit, known as the
Binks New llurley Unit,

This outfit is being manufactured on a
large production basis for general utility
work such as touching up, refinishing, re-
painting, and lacquering practically any
product within an organization.

It is a complete unit equipped with a
full size ¢qnart all metal container and a
New Binks Pressure Cup Spray tiun supply-
ing an atowmized flat spray four inches in
width.

The air compressor unit is belt-driven
and conneected to a 1 EL.P. General Electrie
motor. T'his nuit has a capacity of 2.16
cubic fect of air per minute.

The outfit is sturdily constructed. A\ rib
cast iron air centainer is mounted hetween
the motor and the compressor on a pressed

New Binks Spraying Unit.

metal base all of which is8 mounted on rub-
her feet. The ecylinder and bnse are cast
in block of seasoned grey iron and accu-
rately machined,

Ten feet of rubler covered electric cord.
attachment plug. and ten feet of durable
braided rubber air hose are attached to the
ontfit.

The Binks New Hurley Unit is complete
ready for use upon delivery,

NEW PHILCO SET

Phileo radio has put inte production a
new model chassis known as No. 05. in-
volving a new circult and a numher of
highly lmportant features which have heen
developed in their research work on screen-
grid tubes.

Model 93 Is a nine tnhe (including rectl-
fier) ac. screen-grid receiver with auto-
matie volume control. There are five radio-
frequeney circuits. These inclnde double
tuning of the antenna input to the first
screen-grid tube followed by two more
screen-grid tuned stages and then an un-
tuned (etector input.

The following tubes are used :

3 fereen Grid UY 224 Tubes in the Radio

Frequeney Amplifier
UY Detector Tnbe .
11UY Detector Amplifier Tube
11Y First Andio Tnbe
2 U'X 245 Power Tubes in Push-Pull

1 UX 280 Rectifier Tube.

One of the most important things in this
receiver is the fact thar a double-tuned
antenna ecireult is used ahead of the tirst
sereen-grid tuhe, thus eliminating one of
the fundamental diliculties common in
other screen-grid receivers. namely, “‘eross
talk.”  The four balanced tuned ecircunits
together with new design features in the
radio-frequency  traunsformers give the
utmost selectivity and sensitivity with re-
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nmarkably little change in either throughout
the hroadcast frequeney band.

The tone quality is exceptionally fine
even at very high volume. This is due to
the use of a resistance coupled first :udio
stage anhead of the push pull power stage,
combined with a radleally new (etecior
circuit.  This detector circuit utilizes tweo
—Z7 tubes. the iirst as a_true two-element
rectifier, aml the second to performy the
amplifying funection of the detector.

The automatic velume eyualizer reduces
fadine and to a large extent egualizes the
volume of strong and weak stations to the
level for which the manual volume eontrol
is set. It also prevents overloading of the
amplifier tubes aud resultant distortion on
strong local stations.

Model No. 97 has two —43 tuhes in
push-pull which dellver an enormous undis-
torted volume through the speaker,

There are four controls on the panel:
volume conirol. tuning knob, local-distance
switeh and power switeh.

Chassis No. 95 will be supplied in the

Table Model and l.owboy. Highboy and
FHighhoy Deluxe cabinet models. It will
have the new matehed Phileo electro-

dynamic speaker. The ten-inch cone of this
new speaker Is of moisture-proof seamless
fabrie. In the furniture models the Philco
Acoustic Equalizer will be used., thereby
preventing undesirable cabinet resonance.

JEFFERSON NO. 371 REPLACE-
MENT TRANSFORMER

A new low-priced universal replacement
audio transformer No. 371 for a-c. or (-c.
sets, has been announced hy Jeflerson [lec-
South

tric Company, 1300 Latlin  Streer.

Chicago.

[T

The new
Jefferson
No. 371 Re-

placement
Transform-
er.

At

It is small and compaet, measuring only
134" high, 2347 wide and 2”7 deep and will
fit under or over the sub-base. 1t can be
mounted vertically or horizontally, having
hrackets on sides. ends, top and hottom,
and will replace the old transformer with-
out the necessity of redrilling the holes.

Made of the best material throughout,
it will replance the most expensive trans-
formers. yet its price is so low that it may
be used in the cheapest sets.

Two types of connection are supplied—
higs and flexible silver leads. The leads
need not he tinned for soldering. 'I'heir
convenient length eliminates splicing extra
wire for longer connections. Whiehever
counection is not used may he snipped off.
The lugs may be hent over to tit under sub-
nase, if necessary.

The No. 371 gives full amplification with-
out distortion. which assures real repro-
dnetion of voice and instrument. List price
$2.20 each.

The new semi-soft rubber con-
nector plug, with 4 or 5 prongs,
manufactured by The National Co.,
Malden. Mass. Can be used for
connecting a chassis or dynamic
speaker to power pack, etc.
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When Audions get the

«“THIRD
DEGREE”

De Forest engineers demand closer tolerances
for De Forest Audions than those required by
any other radio tube manufacturer. The
characteristics of every Audion must come
within the rigid tolerances established for that
particular type before it reaches your hands.
That is why De Forest Audions invariably
meect the high standards of performance
demanded by radio engineers.

For 23 years De Forest Audions have set the
world’s standard. They contain less than one
fifteenth the air pressure of other standard
makes, being evacuated to one micron (one
millionth atmospheric pressure). In design
and construction, De Forest Audions insure
Ionger life and more uniform standards of
performance.

All radio tubes—no matter what their brand
name—are made by license arrangement
under De Forest-owned patents but  only
De Forest Audions are made to such rigid
specifications that they are worthy of bearing
the name of the inventor.

DE FOREST RADIO CO., JERSEY CITY, N. J.

e forest

AUDIONS
1906-1929
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ENGINEERING FACTS HAVE A UTILITY VALUE

WHAT ABOUT
Quick AcriNG TuBes ¢

by GEORGE LEWIS, Vice-President
ARCTURUS RADIO TUBE COMPANY

ODAY every tube manufacturer em-
phasizes speed. You hear of 5-second
tubes, 3-second tubes, and occasionally of
tubes that operate “instantaneously.”
Yet every engineer knows that tubes
can be too quick to be practical. In judg-
ing tubes on a basis of speed, keep these
few facts in mind:

The operating speed of a tube is governed by the
thermal lag of its heated elements. This can easily be
varied. It is a simple matter to construct a tube that
heats to the point of operation in 5 seconds or less.
But there is a direct relation between quick action
and long life. Excessive speed can only be obtained by
sacrificing durability.

In designing Arcturus Tubes, hundreds of tests
+vere made to determine the ideal relationship between
operating time and long life. 10-second, 7-second,
even 3-second tubes were built. Laboratory tests
proved that a 7-second tube could deliver thousands
of hours of satisfactory reception. But tubes that
brought in programs in less than 7 seconds had
various objectionable features.

That is why Arcturus Tubes act in 7 seconds in-
stead of 5 seconds or less. And if you keep a record
of the service of Arcturus tubes you will find that we
have combined quick action with remarkably long life,
producing a tube of high efficiency in every feature.

This all-around performance has given Arcturus
Blue Tubes an enviable reputation throughout the
radio industry.

ARCTURUS

BLUE 4% TUBES

ARCTURUS RADIO TUBE COMPANY, Newark, N. J.
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Stupakoft

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 .015”
O. D. te 2” O. D,
and from 116" to
48" long. Very ac-
curate dimensions
are assured.

We would be glad
to know your spe-
cial needs, and con-
fer with you on
them.

Catalog and prices
on request.

Extreme high meltivg point, and chemical seabilit
be looked into hy you

Refractory Tubing

STUPAKOFF LABORATORIES,Inc.

6627 Hamilten Ave., Pittsburgh, Pa.

We also maunufacture pure alumina, magnesia. zirconia tuhing.

of these should

Radio Engineering, October, 1929

214 miles of wire—prl-

~
ave ~ =
mary inductanceof 175
S(J( )RE l henries with 1mill D.C.

FERRANTI 0de

Flat Curye—25 to 8000 cveles
no pronounced resonant peaks at any frequency

ERRANTI Coil Design is different from that

used in any other audio transformers. Ferranti
Audio Transformers are built differently, as well.
So Muagnetic Leakage, and self and nwtual capac-
ity are reduced to an absolute minimum ... no com-
pound is used,

Ash any unbiased, really informed engineer. He
will tell you that Ferranti Audio transformers are
used wlenever the finest attainable reproduction is
demanded.

A PS5 Andio Transformer. ... ... ..o ... 14
Ferranti 0.1 M, —(' «eries Output ‘Trancformers. . 316

There are 27 different Ferrami Transformers for
every audio need.

Write for correct type for your requirements

Of courge pyou want such transformers

Then  dnsist on PERRANTI  from  pour
deater. Write ua if he will not supply you

~INC.
130 W. 12nd St.. Desk 710, New York, N. Y. ,

Special Advisory

Service

ERRYMAN Engineers now

offer you a confidential advisory

service which will save worry
and expense. You may repose abso-
lute trust in the unbiased report of
this research board. At your dispasal
is their comprehensive experience
and the extensive facilities of
Perryman Laboratories.

The men who will solve your
“knotty” problems are the same en-
gineers who conceived, developed
and perfected the Perryman Radio
Tube with the Patented Perryman
Bridge and Tension-Spring.

Submit your problem in writing, giv-
ing complete details. Your letter
will receive our immediate attention.
The recommendation of our labora-
tories will be forwarded to you
within one week.

PER.RYMA \

TUBES

Laboratories and Plant
Hudson Boulevard. North Bergen, N. J.

The Tube
with the
Patented

Perrvmen
Bridge

L

ARMOR
RADIO TUBES

—Guaranteed—

—All Standard Types—

Armstrong Electric Co.
Factory: 187-193 Sylvan Ave., Newark,
N. J.

Sales Office: 5 Union Square, New York

www americanradiohistorv com


www.americanradiohistory.com

Radio Engineering, October, 1929

| " PRECISION BUILT
' VACUUM TUBES

g

" Desirable territories are
open to live wire dis-
tributors and jobbers for
this complete line of
radio tubes which was
introduced to the trade
last month at the Radio
World's Fair. A national
advertising campaign will
accelerate sales. and pre-
cision manufacture guar-
antees a  minimum of
service calls.

Dealers!

Ask your distribu-
tor or jobber for in-
formation about the
Dilco Dealer's
Profit-Sharing Prop-
ositicn!

DILCO RADIO CORP.,

Harrison, New Jersey

EISLER

ELECTRIC
SUPPLIES

the

independents of all elimes
WITH DEPENDABLE
Radio Tube Machinery

Ever since the advent of Radio Tubes, Eisler Electric
has been the radio tube manufacturers’ standard.
For, built in every Eisler Eleetric machine is the best
quality of material and finest
workmanship human «kill ean
produce.

Hlustrated at the right. i~ the
Eisler FElceirie Spot Welder.
Thousands of these machines
are daily employed for as-

sembling of radio tubes.

Eisler Electri¢c Corporation
Suceessors to the Eisler Engineering Co., Inc.

760 South Thirteenth Si, Newark N. J.

Page 81
>

LONG LIFE
AND SUSTAINED VOLTAGE

EVEREADY
RAYTHEON
B-H TUBE
=

Type B-H—125 m. a. at 300 volts

THE ORIGINAL GASEOUS
RECTIFYING TUBE
FOR “B” ELIMINATORS

IONIZED HELIUM takes the place of a fila-
ment in the Eveready Raytheon B-H Tube.
This principle gives long life, efficiency and
reliability. Ionized helium supplies millions
of electrons a second—over and over.

Most “B” eliminators are designed and built
for this famous B-H tube, which is standard
in more than 100 makes. If you are using
such a unit, a new Eveready Raytheon B-H
Tube will make a surprising improvement.

Note to experimenters: If you require a
source of steady, powerful D.C., you will
find the B-H tube an efficient, heavy-duty
rectifier.

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

Unit of Union Carbide and Carbon Corporation

EVEREADY |

RAYTHEON |

TRADE MARKS
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The Burt Reproducer for Talking Motion Pictures

Features

SyxcuroNovs Moror DRrIvE (110 or 220 volis, 50
or GO cycles). Prevents variation in speed
;’I‘OI;I variation in line voltage, or projection
on(

' SUurer CELLS used require only two stages in
head nmplifier. hence less distortion.

i~asE OF THREADING. When running disk or silent,
the Sound-on-I'ilm unit is not threaded. Nound-
on-Film threads as easily as through a Powers
wate

I'UrN TABLE IS ACCESSIBLE, being up high at the
side of the machine.

1348y 70 INSTALL. Installation can be made by
the ordinary operator. and wire man.

I'zosEcTOR HEAD is driven by its main drive gear
and is not reqguired to drive apy part of the
sound equipment.

O~xry Turee SHAFTS: (1) Motor Drive Shaft,
(2) Sound Filmn Shaft, (3) Disk Tahle Shaft.
VARIABLE SPEED can be ased for making schedule
by driving the head off the Powers Motor, when
rnuning silent. Change from synchronous drive
to variable speed drive requires about ten

seconds.

No UNIVERSALS—No flexlbte couplings, flexible
shafts, or long unsupported shafts are used, as
these produce tremolo.

1'ite Hazarp Is DECREASED by use of this equip-
ment. Fallure of take-up does not cause film
to pile up in light.

Write for Bulletin No. 291
Manufactured by

R. C. BURT
SCIENTIFIC LABORATORIES,

Burt Reproducer on Powers Projector

900-904 East California St
Pasadena, Calif.

)eJur-Amsco

CONDENSERS

Meet All Modern Radio Requirements |

This is our shielded
multiple condenser
for screen grid work.
It can be had in all
combinations with
or without dial as-
sembly. It is ex-
cecedingly low loss.

To the right is
shown the DeJur
Amsco  Standard
Multiple Conden-
ser available in all
combinations with

or without dial L
assembly. 2

These products are designed. manufactured and tested with all

the skill and care that justifies their inclusion in the highest

priced equipment, and yet are manufactured with an efficient |

economy that permits their use in moderate and even low |
priced receivers.

Write for Engineering Data and Working

Drawings. Send Us Your Specifications
and Let Us Quote. Samples on Request.

Delur-Amsco CorpPorAaTION

Broome and Laflayette Sts., New York City

FAHNESTOCK

Clip No. 57

for the
SCREEN-GRID TUBE

Patented

Provision is made for either soldering the wire or using
the Fahnestock spring-clip for making connection.

Write for samples and prices

FAHNESTOCK ELECTRIC CO. '
Long Island City, N. Y.
“World’s Largest Manufacturer of Spring Clip Terminals®® [

NATIONAL-HARRIS WIRE CO. |

Seamless Nickel Tubing—Filament Ribbon |
Nickel Wire (in Coils or Cut Lengths)
Pure Nickel Strip

Newark New Jersey
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| COMPOUND
MIXING CONTROLS

Types GM-10 and GM-2

The Compound Mixing Control above consgisis of a moulded
Bakelive «rum 3 in diameter on which is mounted two
wire-wound resistance windings, two contact arms rotating
ag 1 unit making connection to the resistance elements.
The device is a simplified T type pad arranged to give
approximately eonstant load at any setting. GM-10 Mixers
are made for parallel operation in groups of three on 200
ohm _circuits. Two or fonr units, however. can work suc-
cessfully in parallel.  Connections to telephone lines, low
impedance phonograph pickups and carbon microphones may
be made through our T-40 Mixing Transformer. Condenser
transmitters with 200 ohm output may be connected direct
to the Mixing Control.

The GM-2's are designed to operate three in series from
50 ohm input circuits to 200 ohm output circuits. Connec
tions from 200 olun circuits may be made through our T-10
Transformer.

| U. S. A. price, either type, f.o.b. Chicago, $12.50 each.
|
1

JENKINS & ADAIR, INC.

ENGINEERS
New Address: 3333 Belmont Ave., Chicago, U. S. A.

Built
to meet your

specifications!

Exactly the resistor vou want—nbuilt to meet your
own requirements-—with samples on their way to
vou within 72 hours after we receive your specifi

cations.

Our new Sample Departinent was planned for
just such rush johs. \We even forward samples by

air mail, if you prefer.
Tell us about the resistor you

be glad to make up samples for vou.

e also carry a wide range
@ | of Iypes and sizes in stock.| @

Send for our catalog.

HARDWICK, HINDLE,

Sales Dept.,
122
Greenwich
Street,
New York

RESIST

own

want. We'll

INC.

Factory,
215 Emmet
Street,
Newark,
N. J.

CONDENSERS AND RESISTORS

Moulded Mica Condensers
Standard for R. F. Circuits

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

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

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

Send for Complete Catalog

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

PRODUCTS THAT ENDURE \o )
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BUILT BETTER
CONDENSERS AND RESISTORS

Without A Doubt
The Most Complete Line of
Condensers & Resistors

Filter Blocks

Buffer Blocks

Socket Power

High Voltage

Transmitting

Bypass

“A” Power

Bakelite Moulded Mica
Condenser

Interference Filters

Pyrohm Heavy Duty
Edison Base Pyrohms
Tapped Pyrohms
Wire Wound Units
Grid Suppressors
Center-Tapped Units
Non-Inductive Lavite
‘Grid Leaks
Resistoformer Kits
Resistor Mountings

with illustrations and detailed
A Complete Cata[og 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.

IAEROVOX WIRELESS CORP

76 Washington Street, Brooklyn, N. Y. @
PRUDUCT'S THAT ENDURE

Test Them Yourself!

POWRAD CONDENSERS
6- have beon used  for sin years by &
feading radio manafacturers =

Neemples and gquatations on regquest o) ,
l | Powrad, Inec. ol

121-133 lngraham St.. Brooklyn. N. Y,

See Us At the
CHICAGO RADIO SHOW
Booth No. 32, Sec. HII
RaADIO EXGINEERING

A i g

 LUNDENSERY o) FAST |

JOHN E FAST ECD. 3123 M. CELAWFORD AV. CHICAGD

Radio Engincering, October, (8,29

Opens Mid-August-
’c"’/Vav lork,

The HOTEL

RNOR
AINTON

OPPOSITE PENNSYLVANIA R. R, STATION

New York's new Iuml truly expres-
sive of the greatest city. 1200
pleasant rooms each with Servie
dor. bath. eirculating ice water

and radio provisions

General Manager

Don’t Forget

The
GROUP
- Subscription
Rate

$1.00 a vear—
In groups of four

or more

Radio Engineering
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CONDENSERS

of Quality

The Ideal Filter Block

The MVotter Electrochemical Condensers  sare
charpeterized by proven durnbility, permanence
of enpacity value, low energy lons and small bualk.
They are substantinlly free from surge break-
down troubles due to inhereot self-lisaling prop-
erties.

Diffieidtion due to instubility of dielectrie thim
and evaporation common (o Cwet” type con-
densers lnve been overcome.

As n result of eluborate experiments, the Potter
Electrochemicnl Condenser consists of 4 compoct
roll of prepared um sheets s
thin layer of ol dielectrie for
Absolutely containiug water
1here is nothing to evaporate.
gredients are non-anqueons  and
prepared pe y&roscopically, 8o that all troubles
formerly due to presence of water in structure
of this clans are nvolded.

The conde naers aet wore like wax impregnated
ieal type

] ONSEN Nre
exceedingly s ull und the condenser will retaio
nw charge for an appreciable time,

(Edelman Puatents)

s employed

Quotation and engineering data upon request.
Write us at once.

The Potter Co.

North Chicago, Illinois

A National Organization at Your Service.

Meeting the Demands of
Modern Radio Construction

United Scientific

Type B. T. Armored Condenser

These Dew type B. T. Armored Condensers Meet all the requirements

of modern radlo design and construction for precision, combpactness

and rigidity st a cost within the range of set

They sny new and exclusive features that mske them the

ouuundlnl condensers of the year. Their compactness and shielded
nstruction make them the most convenlent tuning units 0 be had

!or individusi shielding work.

United Sclentific Type B. T. Armored Condensers are made in single,

2-gang, 3-gsng, and 4-gspg units of 00033 mfd. capscity snd lower.

Write for Sample, Prices and Complete
onstruction Details

United Scientific Laboratories, Inc.
117 Fourth Avenue New York City

BRANCH OFFICES

St. Louis Boston Cincinnati Philadelphia
Chicago Minneapolis Los Angeles San Francisco

Canadian Offices: Lcndon, Ontario

GIBRALTAR
RADIO
TUBES

Factory: 187 Sylvan Ave., Newark, N. J.
Main Office: 5 Union Square, New York

Phone: Algonquin 7257

QUALITY—

full line of AC and DC TUBES

with full guarantee
TO LIVE SALES REPRESENTATIVES:

Some Metropolitan and U. S. Territories
Open. Apply to

GIBRALTAR RADIO SUPPLY CO.
5 Union Square, New York City

THE ENGINEERING CO.
NEWARK, N.J.

SPOT WELDING MACHINE
No. 60-W

Its simplicity means practically trouble-proof. The
electrodes are adjustable and the contact points are
especially designed for radio tube work. Machine can
be operated from 110 to 220 volts. Users of our ma-
chines are our best references.

Send for catalog of radio tube machinery
THE ENGINEERING CO.
OF NEWARK, N. J.
Mfrs. of Radio Tube Machinery

57-59 Branford St., Newark, N. J.,, U. S. A.
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The American Electro Metal Corporation

OUR PRODUCT
IS WELL KNOWN FOR STANDARD
AND UNIFORM QUALITY

OUR WIRE
IS WOUND ON MOLDED SPOOLS OF
WHICH WE ARE THE ORIGINATORS
SPECIALISTS
IN THE PRODUCTION OF MOLYBDENUM SHEET ACCORDING TO YOUR
SPECIFICATIONS

MOLYBDENUM PRODUCTS

Factory: Lewiston, Maine
Executive and Sales O flices

65-67 Madison Avenue, New York, N. Y.

Radio Engineering, Oclober, 1929

0

CROWE
Escutcheons

*
e T l n AGHIHAA S

the Modern
Vogue

We have dies for stock shapes
of escutcheons and windows,
which may be utilized with
little or no die cost. Blue prints
of these dies will be submitted
upon request.

Crowe Production Methods as-
sure Radio Manufacturers of
prompt deliveries and guarantee
the same careful artention to all
jobs, whether large or small
runs,

The escutcheon shown above is coin embossed. We
also produce a great variety of etched escutcheons.
When comparatively small runs are required or where
changes in names are necessary for jobbers and dealers,
the use of ctched escutcheons is advised.

CROWE NAME PLATE © MANUFACTURING CoO.
1750 Grace Street, Chicago. Illinois

ll]lﬂlulll]llIlﬂlII[ll|lll!LIMI!HlllIHIIIIl!'UII!.'!IIIH[IIIII[III!I.'IJIl.:i!Ili}H!lIIIHIIlIiIII|IIII[IIllIIlIlIlIIlIIIIIIIll|dlI1lIIIIllllmllll[lll!IliII!IIIIIlIIIIIlIIIIIHlIIlIIIIIIIIIIlI[II

(I Your Radio

as good as its speaker

can be only |

““The Speaker of the Year’’

Perfect your reception with a

WRIGHT-DeCOSTER REPRODUCER

Write Department “F” for descriptive folder of
chassis and different cabinet models.

WRIGHT-DeCOSTER, Inc.

St. Paul, Minnesota

www americanradiohistorvy com


www.americanradiohistory.com

Radio Engineering, October, 1929 Page 87

 SPEED

in VAGUUM
PRODUCTION

To meel lowering tube prices your

costs can be cut by increasing speed
of pumping. Only one vacuum unit
permits the increased speed needed
this season without sacrificing that
greatest insurance of good tubes —
a vacunm below one micron. Mega-
vac makes better tubes in a shorter
time.

Jor autematie muchines, the

Ccnco Meyavae T'riple Unit

e i e Ui Ask for the Cenco Pump Book —
minute racuum tnder U"e

micron, price.. .. . “High Vacuum Engineering.”

CENTRAL SCIENTIFIC COMPANY

460 E. OHIO ST., CHICAGO

General g‘l‘ehln cmmf(] Gd.
2 'L‘:’#‘A‘C?-“J%UE?-“‘ |
3070- 82 W. Grand Ave., Chicago, Il
— ART BRONZE —

ALL KINDS CUT ESCUTCHEONS

READY TO USE

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

Speaker Felt Cushions,

Cabinet Packing Feli, NAME
Cabinet Conveyer Fell, PLATES
Acoustical Felt, | e Dials

l Felt Iashers, Gaskets

Western Felt Works | |

4029-4133 Ogden Ave.
CHICAGO

NEW YORK, BOSTON, CLEVELAND
DETROIT, ST. LOUIS, SAN FRANCISCO

Wave Bands

Various etched
metal products
and specialties

Send us

your inquiries
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REGISTERED

We Offter Big Bargains on

RADIO FREQUENCY TRANSFORMERS Nationally-Known Products!

WHOLESALE PRICES on nationally-known merchandise!
-~ Bigwest discounts on standard equipment. TREMENDOUS

SAVINGS. Everything shown in our newest 1930 Catalor
—just out! Nothing to compare with it! Immediate
all types personal service on all yvour orders.

LAFAYETTE SCREEN GRID RECEIVER

SCREEN GRID =y
The 1930 Latavette Sercen-Grid The 1930 Lafayelte has every new

teature of radio construction.

Radio Set 15 the sensation of the All Electric
COILS Ml We offer you =n obportunity Volume
5 Screen. Grid

to sell this tremendously pobular

Selectivity
receiver 0 people who want the ?4]5-?“!" Fug Amulinclltign )
finest in radio. Most liberal dis Muminated Single Dial Control
PLA]N and counts to dealers and agents. Be Clan::::'ﬂecevtlon offAnyjSetyonjthe
cause of the tremendous demand 30 Dlmi'r“eﬁl Cnb}\ncl AM?’del: Flrll)em.
custom t worl nd— ay
BANK WOUND for the Lafayette It sells at a price Free Trial on Every Lafayette Set.
amazingly low. Unconditionally Guaranteed!

WITH

Al LR NEWEST 1930 CATALOG

GET YOURS FREE—MAIL COUPON
DEALERS—AG Ts—>Mail the coupon helow AT ONCYE for
your KR copy of the new 1930 Wholesale Radie Nervice
Catalog.  See our money-saving bargains—beautifully r(-;lim-
o . . duced in color. Over 200 pages of Dbig specials.  You buy
CO!IS Wound To Spec:ﬁcatton wnler onr “Satisfaction or money back guarantee Get your

copy to-dap.  ftuxh coupon!

o: WHOLESALE RADIO SERVIC'E COMPANY
Ci

GENERAL MANUFACTUR]NG CO. ;g Ve;ey Street. Dept. B.18. New York

Name ...

8066 South Chicago Ave., Chicago, Ill. Strevt .

Town

STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIRCULA-
TION, ETC, REQUIRED BY THE ACT OF CONGRESS
OF AUGUST 24, 1912, OF RADIO ENGINEERING.
Published monthly at Albany, N, Y., for October 1, 1929,
State of New York } s8
County of New York .

Before me, a Notary Public in and for the State and county afore-

10 Strand No. 38 said, personally appeared B. S. Davis, who, having been duly sworn
. according to law, deposes and says that he is the Business Manager
Single and Double of RADIO ENGINEERING, and that the following is, to the best of

. bis knowledge and bellef, a true statement of the ownership, manage-

Silk and Cotton ment, etc., of the aforesaid publication for the date shown in the above

caption, requlred by the Act of August 2ith, 1012, embodied in
d d ld b section 411, Postal Laws and Regulations, to wit: 1. That the
manufacture ana so y names and addresses of the publisher, editor, managing editor, and
business managers are: Publisher. Bryan Davis Publishing Co.,
RADIO WIRE CORP Inc,, 52 Vanderbilt Avenue, New York: Editor. M. L. Muhleman,
. !‘t‘lou‘l}t V}grn?n. N. ‘1“ mamngi!x;g §dli_¢’>r. ‘G. (é B. (l]{olwe.\?lount 2\’e¥ll<l>nt.

. N. usiness Manager, B. S. Davis, Scarsdale, N. Y. 2. a

6629 So. Central Park Ave. Ch|cago, 111. the owners are: B, S. Davis, Scarsdale, N. Y.; Roy T. Atwood,
. Albany, N. Y. 3. That the known bondholders. mortgagees, and
other securlt% holders owning or holding 1% or more of the total

amount of bonds, mortgages, or other securities are: None.

4. That the two paragraphs next above, flvlng the names of the
owners, stockholders, and securltf holders, If any, contain not only
the list of stockholders and Security holders as they appear upon the
books“othtllule company but also, lln cI?sest ?lilere a stockhotder tol‘
. . . security holder appears upon the books o e company as trustee
Slmply Usmg Screen Grid Tubes or in any other fiduciary relation. the name of the person or corpo-
Nleans Nothing ration for whom such trustees is acting, is given: also that the said

They Must Be Used Properly

W. P. LEAR
Screen Grid Specialist

offers you and your engineers his serv.
‘ ices and experience on Screen Grid
t
‘

| two paragraphs contain statements embracing affiant's full knowl-
! edge and bellef as to the circumstances and conditions under which
stockholders and security holders who do not apPear upon the
books of the company as trustees, hold stock and securities in
capacity other than that of a bona flde owner; and this aflant has
no reason to believe that any other person, association, or corpora-
f tion has any interest direct or indirect in the said stock, bonds, or
’ other securities than as so stated by him.

(Signed) B. S, DAVIS, Business Manager.
Sworn to and suhserihed before me (his 150 day of Octoher, 1924,
(Seal) J. A. WALKER, Notary Puhlic.
Kings County.

Rings Co.. Clerk’s No. 363.
Kings Co., l:vgislors. INTEN

g New York ¢ o.. Clerk's No. 167
3554 W. 66th PI. Chlcago, IIl. New York Coo Registors No. 1W1TT,

Commis«ion expires March 30. 193).

Problems.
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‘Esco’” Airplane Generators
provided the power for this

| FROM PLANE IN ATR

TALES TO LONDON -

Reporter in Craft Speeding
Ovaer City Has Conversation
{ Across the Ocean.

THREE CALLS ARE MADE

words Underatood Clearly In Spite
of Static—Electria Expe
Pleased With Reaults.

Bpecial fo The New York Times.

HADLEY FIELD. N. 1., June 25.-
Flying st nivety miles an hour todsy
with & thick fog blanket blotting out
the earth below him, W, W. Chap-
1In. Assoclated Prens reporter, cas-
ually lurned to & microphone and
asked for Ine London office of the
The request. re
e ol the

the e o Mllbhﬂnl
atation lt Bq"lll M¢ and Lhen car-
rled ‘wpain on Be air across 3.000
miles” of ocean to o

e_connection .

Duiryms! n offic
called 1o tha phone. The converes.
tlon, oncas greelings were over
Chaplain saldTater. ma to do moatly
with e e w3 broken
somewhat by statle, bu! the twa
persons fatking, one in

Pplan:

ennna sreelings

remarkable
achievement

Type NA Airplane Generator

Two “ESCO" Airplane generators
(wind driven) were mounted on  the
Bell Telephone Airplane. Otie supplied
power to the transmitter and the other
to the receiver. Roth were of standard
“ESCO™ design which insures relialle
service under the severe operating con-
ditions conimon to aviation,

Tow wind resistance, light weight
non-corrading  parts, ball bearings, tool
steel shafts, steel shells, cast steel pole
]ueces. weathier proof construction, many
sizes to choose from, high voltage and
low voltage windings to suit individual
requirements, a few of the many
reasons for YESCO" generators, heing

Yote
Sub-Panel
Terminals

The New
HAMMARLUND

Shielded, Polarized
R. F. CHOKE

A radio frequeney choke, specially de-
\vl()p(-d for modern high-gain shield-grid
receivers. Shiclded in an aluminum shell
and polarized. Minimumn external field.

No undesired coupling to cause circuit
instability or feedback. High inductance.
low distributed ecapacity. Efficient, com-

~ 4

Write Dept. RE 10 for details
and quotations on your needs

HAMMARLUND MANUFACTURT

121-438 W, 33l St New York

the first choice. pact.
QI n _,//
EL ﬂj@lﬁ* JLL Ty ‘(

| COMPAN] mf Gox Betin Radic
411 South St. Sumbord, Conn. | | __gamrfjammariund
Manufacturers of motors. generators, dynamotors and retary converters. PRODUC’:rS

The first practical and simply written
explanation of the vacuum tube : : :
In this book the essential prlncnples underlying the operation of
{ vacuum tubes are explained in as non-technical a manner as is
consistent with accuraey.

'Radio Receiving Tubes

By JAMES A. MOYER
Director of University Extension.

AMPERITE
Line Voltage Control

For Radio Set Manufacturers

P A remarkably convenient and
efficient device which quto-
matically handles A. C. line

fluctuation over a broad

——
by the

range. Massachysetts Department of Education
makers o 7] and JOHN F. WOSTREL
[2) g8 nota to chassis cost Instructor In_ Itadio Engincering and Su-

pervisor in Charge of Industrial Subje
Division of University Extension. Massa:
chusetts Department of Education

297 pages, 5% by 8. 131 lllustrations.
$2.50

For information
Write Dept. R. E. 10

APERITE (grporation

561 Broadway., New York

AMP

Iiere is thorough and practical infor-
mation on this most essential part of
tadio apparatus. The book discusses in
detail, with clear explanations. the van-
ous functions of the vacuum tube.

It includes, in addition to the use of
two and three-element vacuum tubes of
radio  reception and transmission, all
« | other applications of practical significance.

These additional applications include
the remote control of airPlanes and sea-
goiny¥ vessels by the use of instmments
which employ vacuum tuhes in essential
capacities, as well as methods of apph
ng_vacuum tubes to the remote control
of humidity and similar uses,

CHAPTER HEADINGS
1. —In(roduction
nstruction of Vacuum Tubes.
111 —Fundamcnlal Electrical Relations.
1V.—Vacuum Tube Action.
V.—Reactivation of Vacuum Tubes

! "TUBE MACHINERY

Our new factory enables us to render prompt service
on all types of vacuum tube machinery, including —

Pumpe,  single compound
Hot Cut-off Machines
24-T'osition Auntomatic Exhaust Machines

ARROW MANUFACTURING & MACHINE CO.. Ine.
912 savove * North Bergen. N, J.

VIili.—Use of Vacuum Tubes as Am.

IX.~Use of Vacuum Tubes as Oscilia.
tion Generators.

VI.—Testing Vacuum Tubes. X.—Specifications for Vacuum Tubes

VIil.—Use of Vacuum Tubes as Oe-. X1.—Special Industrial Applications n'
tectors. Vacuum Tubes.

McGraw-Hill FREF Examination Coupon

i I McGraw-Hill Book Co.. Inc.. 370 Seventh Avenuc. N.
Quality wire for every type of hook-up Send me Moyer & Wostrel's ~Radie Receiving Tuhee $2.50. for 10 days'
Alphex'* Braided 81ip back wire | free examinatior
I wili teturn the beok. pestpaid. in 10 days or remit for it then

Alpha -*HiTension"* Wire (colored Rubber)

BARE-TINNED-ENAMELED-RUBBER COVERED Name ...
—CABLES TO SPECIFICATION— Address

ALIPEEA WIRE CORPORATION State

A Bromdway, Sew Yark City
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Type 360 Test
Oscillator

One of the new test oscillators for the radio
service laboratory is now ready. It will deliver
a modulated radio-frequency voltage at any
point in the broadcast band (500 to 1500 kilo-
cycles) and at 175 and 180 kilocycles. The
tuning control is calibrated with an accuracy of
2 per cent.

The Type 360 Test Oscillator is intended to

be used for neutralizing, ganging, and tuning of

| the radio-frequency stages in a receiver, and it

is fitted with an output voltmeter for indicating
the best adjustment.

PRICE $110.00

‘.\ GENERAL RADIO COMPANY

30 State Street Cambnidge, Massachusetts

Radio Engineering, October, 1929

LYNCH Resistors

for EVERY Resistance Need

Cowmplete line of Nesistors—guaranieed,

a
accurate, permanent, noiseless, popular. 'phv

Ow name Lynch is vour assurance of Quality,
Service, Dependability and Ileasonable prices.

LYNCH DYNOHMIC Resistors

Furnished in cartridge or Digtail type, cauaclties ranging from 230 ohms to
10 megohms, %%, 1 and 2 watt types. The resistance element is hased ou the
famous metallized principle which has proved its superiority where accuracy and
uniformity are of paramount importance, lust prices range from 50c for 1 watt
tipes to 85¢ for 2 watt types,

LYNCH VERITAS Resistors

arv supplied ln either cartridge or pigtail tvpe, and are made in four sizes with
2 watt, 5 watt and 10 watt ratings. Capacities range from 500 ohms to 10 megohms.
The lynch Veritas Resistors have the metallic resistive coating tused to the inside
of the glass, and can run a_ great heat without change In value. Not affected
by humidity——non-absorbent. 1t j: as perfect a resistance as can be made. 83¢
list for 2 watt types, $1.00 list for 5 watt types, and $1.25 list for 10 watl type.

LYNCH
TUBADAPTA

Employed by scientific apparatus and i rf:::uAI"rI(;\'iETSS .
precision instrument makers. 1 uuupnls LI afe-

Sclected by discriminating radio receiver IR L T
manufacturers. set. Llst $2.50 each.

Lynch Proaucts are:
Approved by leading engineers.
Endorsed by test and experimental
laboratories.

Write NOW for 6-page folder illustrating and describing our
Complete Linc.

LYNCH MANUFACTURING CO,, INC.,

(formerly Arthur [i. Lynch, Inc.)
1775 Broadway, at 57th Street

Manufacturers of —

New York, N. Y.

Lynch ResisToRs, EQUALIZORS, SUPPRESSORS,
MounTtings, ResisTaNCE-CoupLED KiTs, E7C-

COMPLETE LINE |

Write for
Bulletin 931

Immediate
Delivery

GENERAL RADIO CO. PARTS

- (IEEDS

e’ The Horne of RADIO—
‘ 45 VESEY_STREETl NEW YORKVCITY

Price $225.00 |

(less tubes)

2—UX 250

2—UX 226

1—UY 227
|

2—UX 281 |

«*AMPLIFIERS OF MERIT

’ Realistic tone qualities with ample power assured
by the use of General Amplifiers. [f our stock
models do not meet your requirements we are pre-
pared to build units in accordance with your speci-
fications. Our engineers are ready to serve you.

Write today for bulletin RE 5,
GENERAL AMPLIFIER CO.

27 Commercial Ave.
Cambridge, Mass.

MICROPHONES
AND

AMPLIFIERS

AC Operated Speech
Input.

Public Address.
Mixing Panels.

Power Supply Panels and
Racks.

Recording Amplifiers.

ELECTRO ACOUSTICS PRODUCTS CO,
55 East Wacker Drive, Chicago.

MICROPHONES |
All Kinds from $10 to $300
For Publlc Address. ete,, list....
Standard Broadcast Model, ist......... ... ..
Condenser Models for Fllm and Record Work.
st §250.00, $300.00
Also Desk and Floor Stands. Covers. Cords. etc.
EXPERT MICROPHONE REPAIRS
UNIVERSAL MICROPHONE CO. LTD.
Inglewood, Caiif,

~
Chicago: Fred Carner Co.. 9 & Clinton St. New York: Gotham Eng. & Sales
Co.. 130 W. 42ud St. San Francisco: C. C. Langevin Co.. 274 Brannon St. |

- MOLYBDENUM WIRE
| FOR RADIO AND LAMPS
NEON, HELIUM AND ARGON GAS
Highly purified
| FLASHLIGHT BULBS

Furnished by
PALATINE INDUSTRIAL CO., Inc., 111-5th Ave., New York
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. TRANSFORMERS
CONDENSERS

Consult our laboratory for special
requirements — Send for
price bulletins

MITCHELL - RAND MFG. CO.

Compound Dept. 18 VESEY ST.
NEW YORK CITY

COMPOUNDS

CORE LAMINATIONS

for Audio & Power Transformers —
Chokes

Annealed Nickel Alloy.
Hymu (High Permeability) a new grade
Silicon Steel for Audio.

A large variety of standard shapes carried in stock.
Special designs stamped to your order.

Our BOOKLET on LAMINATIONS (sent on re-
quest) gives specifications of Stock Standard Shapes,
and contains much data of value to the designer—
and buyer.

Lamination Stamping Company

764 Windsor Street, Hartford, Conn.

ALhAMBRA

LOUD SPEAKER PAPER

Alhambra Paper gives absolutely uni-
form resonance and imparts the utmost
in tone quality.

| IWrite us about your requirements

THE SEYMOUR CO.,
323 W. 16th St., New York City

~—2= The MODERN Volume
Control For MODERN
Receivers !
\ quality-bullt volume control
fundamentally new and Dhetter.
Tests equunl to more thnn 10 years’

avernge use PROVE its supe-

;“ﬁ"tiy Gompagt, riority.

Riveted for Disslpates 5-watts, Practically all-
(s:f,'.fi'e",fn'é‘m metal construction for rapid heat
Terminals. dissipntion. The resistance element
Bakelite 18 fused to an enameled metal
Insuta- plate. New type pure silver float-
tion. ink contact glves dellghtfnl

smoothneas. Seven types, with uni-

form or tapered curve, List $2.41 Manu-

to £3.50. factur-

ers, write

17% Varick 8t.. New York, N.Y. Dept. RELO
for data and

sample.

VRNANAVSNARAAAAVAAAVNAANAAN
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‘ Division,

“I’'ve been in the
Radio Game fifteen
years, and it’s by

far the best book
I've ever seen on
Radio.”

~ Radio
Telegraphy and Telephony

‘ By Rudolph L. Duncan

Director, Radio Institute of America

And Charles E. Drew

Instructor in Radio, and in charge Electrical
Radio Institute of America

A Complete Handbook for Radio Students,
Operators, Amateurs, Inspectors and En-
gineers.

This new book contains most of the information
that anyone seriously interested in Radio would
want to know. Subjects ncver before treated in a
radio book are covered here in a thorough, simple
and lucid manner. |

26 Chapters:

Introduction to Radio: Magnetism—The Electron
Theoty; The Production of Electromotive Force: Electro-
magnetic Induction; Motor-Generators—Starters; Curve
Diagrams; Storage Batteries and Churging Circuits; Meters:
Alrernating Curcent and Frequencies; Condensers—Electro-
static Capacity—Capacity Measurements: Vacuum Tubes:
Receiving Circuits; Alternating Current Operated Reccivers
and A-C Tubes: Telephone Receivers—Loudspeaker Re-
producing Units; Commercial Receivers: Rectifier Devices
—Rectifier Circuits—Voltage Divider Resisrors—Filter
Circuits; High Voltage Condensers: Antennae or Aerials;
Resonance; Commercial Broadeast and Telegraph Trans-
mitters; Commercial Tube Transmitters; Short Wave
Transmitters and Receivers; Spark Transmitters; the Arc
Transmitter; Direction Finders—Radio Compass: Radio
Telephone Broadcast Transmitter Equipment: Appendix.

“‘Radio Telegraphy and Telephony” was published in
May. You will find in this book the most recent in-
formation on current principles. methods, and equipment.
Over 900 pages for $7.50. You may have it on ap-
proval for ten days—but as one radio expert wrote us,
“Ten minutes, not ten days, should be sufficient to con-
vince any real radio man that he needs *Radio Teleg-
raphy and Telephony'.”

A Wilgz Book B

On Approval Coupon

JOHN WILEY AND SONS, INC.
440 Fourth Ave, New York City.

Plcﬂse"send me for examination ‘“Radio Telegraphy and Tele-

I phony”. Within ten days after its recceipt I will send you
$7.50 or return the book.
NAE & b aarwnin: 5 b oo h 6 brsa0 IO DR M NN s e » b § Wia-d b
AATESS]s i romene 1 il ¢ s o6 B b o s bt e s v p s dds ag
_ Reference ............. ...ciiiiieiiiiiiiinaiiaeas RE 10-29 |
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[ Weston Voltmeter—0-7. Model 506. List $7.00.... $1.65 M

1 Vol 0-7 “General Electric and Ward Leonard Resistors™
Jewe oltmeter—0- 5000006000600 08888006 06aa0 $1.45 W.L. 1100 (lapped 300 and 400 ohms.)
AEROVOX or DUBILIER—"High Voltage” W.L. 260 70
7-Mfd. Filterlggndenlerl- —Containing as Follows: g% ??800 :::gg:ﬂ ggg?) : 8500 (tapped 4250)
v Bl Working Voltage GE. 5000 ; 1600 ; 3200.
1-Mfd. 800 D.C. " " i . .
3-Mfd. 400 D.C. - D8 caa0s0a $2.50 ea. (Quantity Limited)
. 5 “
Fl.her Condenser 2-Mid. R.C.A. 250 Working Voltage .35 ea. Tlmmons Comblnatlon B Supply and
Filter Condenser 31 -Mfd. Stromberg 600 Working List
Voltage v .ritonnnrinrnes DTS $1.50 a. = List  Power Amplifier —
Filter Condenser 7 Mfd. Dubilier 600 Working Volt- b=l $70.00
GX13 0000 865600600000085066600880066066000000000 $2.50 ea i Less Extra
Filter Condenser |/10-Mf{d. Polymet .............. 12 ea. I Special
Filter Condenser | Mfd. Grebe 300 Working Voltage. .25ea. $12 50 each

TIMMONS “B” ELIMINATOR UNIT —Uses either UX281 or
216B tube. 180 Volt.—(also has 5 volt A.C. Posts.)
SPECIAL. less tube $7.50

This Unit uses a UX281 Tube
for Rectifying and UX210
Tube as Amplifier.

Excellent for Use With Dynamic Speakers

F. O. B—New York Warehouse W, K. SKIDMORE & CO., 233 Broadway, New York ST G AL

Special Priced Items

page 1930 General Wholesale Catalogue

It is free. No obligation to buy
Every worth while radio, electrical and sporting goods lrem
is féatured at lowest wholesale prices. Neing the largest Radio
and Electrical Mail Order House In the East. we can serve
you best.  \We huy no seconds. We have no job lots. Only

fresh and clean products in original factory cartons.

i i i 32 YEARS OF SERVICE TO THE TRADE
the services of a erendal)l.e organization, THREE BRANCHES—BEST CREDIT RATING
well established in the entire foreign field WE CARRY LARGEST STOCK IN THE EAST

Our Banking Affiliatlons and Depositories
AD A! lREEMA I{NC The National ity Munk of New Vork N. ¥
Y 9 ® frring Trust Company, New York

lrookhyn National Bank, Breohlyn. N. Y.

~ )\ SET BUILDERS and DEALERS“

WE offer to manufac- Send for ROYAL-EASTERN'S NEW 124
turers interested in

» Bank of Manhattan. long lIsland ¢usv, N Y
Manufacturers’ Export Managers Huguenot Trust Co.. New Rochlte, N. Y.
116 Broad Street, New York, N. Y. Send for Catalogue Today. It's free
Royal-Eastern Electrical Supply Company
13 West 21st Street New York, N. Y
A t — Engineers!
The FUNDAMENTALS of RADIO LA L) ngineers.
RF.SISTORS insulaled with INSA-LUTF. Cement (liquid porce
By Professor R. R. RAMSEY. Ph.D.. lain) cost less to produce. but they are superior to vilreous

{ enamel. lLet us prove it. Order an 8-lb. can at $2.00 (white)
Indiana University. Author of Experimental Radio or $2.40 in colors. If not salisfactory-—you nced not pay for it.
350 pages, 6 x 9; 375 figures lLeading radio manufacturers use our cements and ask us

about their cementin roblems. Do You?
A text for students of radio. giving the fundamental ¢ e

theories and their application to modern practice. TECHNICAL PRODUCTS CO..

All practice is based on the Fundamentals. QLY ELTHELTY BN AT B RAC

Get the Fundamentals.

Balanced Circuits; Filters; Attenuators; Power Detectors.
leurve up to date. * “ or ete LAM INA T I o N S

“Ramsey manages to supply that .missing fact which AUDIO AND POWE%LT]T!YAPNEgFFORMERS CHOKES
seems to be hidden in other books. i A i —
n Stock for Immediate Delivery
Expert Tool and Die Making—
Metal Stamgpings
Let us quote Prices on
quantity you require.

WILLOR MFG. CORP.
117 Mercer St., N. Y. C. 1

Fundamentals of Radio, $3.50 post paid.
Experimental Radio. 1929 Ed.. $2.75.

Ramsey Publishing Co. Bloomington, Indiana

WIRE =— RELAYS

STRAND—Antennae (plain or enameled)—Dou-

ble Galvanized. BREAK IN—6 Volts D.C. and 120 Volts D.C.
T O L G STRAIGHT—for Short Wave Transmitters
lain). (Y4 in. or % in. Contacts)
BJ’S BAR—Litzendraht-Loop.
MAGNET (Cotton or S8ilk). LEACH RELAY COMPANY
John A. Roebling’s Sons Co., Trenton, N. J. 1013 S. Los Angeles St. Los Angeles, Cal.

TESTING OF RADIO APPARATUS

Permeability and Hysteresis Curves of iron samples.
Condensers tested for life, voltage breakdown, leakage, etc.
Input and output curves of socket power devices—Oscillograms.

80th St. at East End Ave. ELECTRICAL TESTING LABORATORIES New York City, N. Y.
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A Big Load Off

the Service Man’s Chest

Trouble Shooter’s

Manual
by JOHN F. RIDER

The first comprehensive volume devoted ex-
clusively to the topic uppermost in the mind
of every man who repairs or builds a radio
recciver. . . . No more lorture tracing circuils
... Instant service information . .. Ilow to be a
sueeesstul serviee man . .. The most valuable
Radio Service Book ever published.
22 Chupters Cover: Serviee Procedure,
Practical  Applica-
tion of Analysis, Vacuum Tubes, Operating
Systems, Aerial Systems, A Battery Ilimina-
tors. Troubles in A  Eliminators, Trouble
Shooting in A Eliminators, B Battery Elimina.
tors, Troubles in I3 Eliminators, Trouble Shoot-
ing in B Ehminators, Speakers and Types.
Audio Amplitiers, Troubles in Audio Ampli-
fiers, Trouble Shooting in Audio Amplitiers,
| Troubles in Detector Systems,  Radio Fre-
[ queney Amplifiers, Trouble Shooting in Radio
Frequeney  Amplifiers, Series Filament  Re-
ceivers and Testing aund Testing Deviees,

iring Diagrams of these Commereial
Reeeivers:
Radie Corp, of Amer, Federal
A

iter-Kent Crosley
h Majestic

stromberg-Carlson
Grebe
Freshman
Freeq Keolster
All-American < Day-Fan
Coloninl Workrite
| Amrad . Spartan
Deforest
Gurod
Operadio
Magnavoex , Girimes

More than 200 different models of commer-
cial radio receivers ., L old and new | L0 many
never published before.
210 pages 82" x 117
Black Flexible Fabrikoid Binding

PRICE $3.50 POSTIPAID

This book aeill be aworth hundreds of dollars

to you
RADIO TREATISE Co.

1410 Broadway, New York City
ssassssanse liSE FIIS COUPONsssaassssa

Send e the Trouble Shooter's Mannal, Hereis iy money

Name .. 50060000a00 5o 80006640 006330060600

Nddress
City

State L. 5 3 8808060008000 oopoooa

A
SIMPLIFIED
“MORECROFT”

See it on Ten Days’ ]
FREE Examination

Elements of
Radio
Communication

By JOHN H. MORECROFT

I'rofessor of EBlectricenl Engineering, Columbin University
I'ast I’resident of the Institute of Radio Enginecrs

L3

When the second edition of Morecroft’s “Principles
of Radio Communication” was published, it was uni-
versally acclaimed in terms like “monumental”
“finest,” “a masterpicce,” and it certainly deserved
these tributes. But it was highly technical, toe diffi-
cult perhaps for heginners.

Since then the author has received many suggestions
to the effect that a shert, simplified volume would
be most welcome to the thousands of people who are
seriously interested in radio. but who have not the
training necessary to understand the more advanced
“Principles.””  Acceding to these requests, I'rofessor
Morecroft has written this new book, “Elements of
Radio Communication,” which is just off the press.

“Elements” is an ideal introduction to the subject
of radio. It is complete but simple; technical but
non-mathematical beyond a knowledge of elementary
algebra. Too many subjects are included to permit
enumeration. So let it be enough to say that the
whole field is thoroughly discussed from broadcast-
ing to receiving. and the laiter from a simple, crystal
set to the most modern a.e. operated receiver. Also,
the book is completely illustrated with charts and
diagrams, and supplemented with sets of problems
taken from actmal radio circuits and apparatus.

Send for a copy on approval

Price $3.00

A Wiley Book

FREE EXAMINATION COUPON
JOHN WILEY & SONS, Inc., 440 Fourth Avenue. New York.
GENTLEMEN: Kindly send me on ten days' examination Morecroft's
“Elements of Radio Communication.” I agree to remit the price of
the book within ten days after its receipt or return it postpaid.

Name............ ooboas D0cH50a50600a05008000000063 00900 00
Address.........ciiiiiiiiiii e B0oaaoaooan 0Bo00as [N
Position.............. 808a06000000086006 86000008a000006090000 5
Subscriber. .. .. oL 0000000 060080000000000 ..
R 1029
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Buyers Directory of Materials and Apparatus |

Readers tterested in products not listed in these colwmns are invited to tell us of their wants

and we will inform the proper manufacturers. Address Readers' Information Burean. I

Addresses of companies listed belo, can be found in their advertisement—see index on page 100

ADAPTERS:
Lynch, Arthur H., Inc.
ALUMINUM:

Aluminnm Co. of America

National-Harris Wire Co.
AMMETERS:

Ferranti, Inc.

General Electric Co.

General Kkadio Co.

Jewelt I5lec. Inst. Co.

Wesaton Elec. Instrument Corp.

AMPLIFIERS, POWER:
Ierranti, Ine.

G. M. Laboratories, Inc.
General Amplifier Co.
General Radio Co.
Nationnl Co.. Inc.
Radio Receptor Co.,
Samson Elec. Co.

ANTENNAE, LAMP SOCKET:
Dubilier Condenser Mfg. Co.
Electrad. Inc.

ARRESTERS, LIGHTNING:
Jewell Elec. Inst. Co.

BABSES, VACUUM TUBE:
Formica Insulation Co,
General Electric Co.

General Plastics Co.

Inc.

Nattonal Vuleanized Ftbre Co.

Synthane Corp.
BAFFLES: 0

Wrizht-DeCoster, Inc.
BATTERY COMPOUNDS:

Mitchell Rand Mfg. Co.
BENCHLES, STEEL WORK:

Standard Pressed Steel Co.
BINDING POSTS:

General Radto Co.
BRACKFETS, ANGLE

Electrad. Inc,

Scovill Mfg. Co.
BRASS:

Baltimore Brass Co.

National-Ilarris Wire Co.

8covlll Mfg. Co.
BIKOAD(‘AST STATION
FQU
Cnrd\vell Alleu D., Mrg. Ceo.
Ferranti. Ine.

General Radio Co.
Jenkins & Adair, Ine.
Nelson, I. R.. Co.
BULBS, PANEL:
Palatine Industrial Co., Imc.

BUTTS:

Scovill Mfg. Co.

CARBINETS, METAL:
Aluminum Co. of America

CELLS, PHOTOELECTRIC:
Burt. Robert C.

G, M. Lahoratories, Inc.
National Carbon Co.. Inec.
CEMENT, LOUD SIPEAKER:
Maas & Waldstein Co.
CENTRALIZED RADIO

SYSTEMS:
Ferranti, Ine.
Samson Elec. Co.

CHARGERS:

Elkon Co.

CHASSES
Aluminum Co. of America
United Scientific Laborsatories,

Inc.

CHOKES, AUDIO FREQUENCY:
American Transformer Co.
Ferranti, Inc.

General Radio Co.
Jefferson Electric Co.
Thordarson Elec. Mfg. Co.
Transformer Co. of Amer.

CHOKFES, RADIO FREQUENCY:
Cardwell. Allen D., Mfg. Co.
General Radio Co.

Co.,

Hammarlund Mfg
Samson Flee. Co.
CHOKES., B FELIMINATOR:
American Transformer Co.
Dongan Elec. Mfg. Co.
Ferranti, Inc.
General Radio Co.

Ine.

Jefferson Electric Co.
Nelson, 1. R, Co.
Polymet Mfg. Corp.
Transtormer Co. of Amer.

CLAMPSE, GROUND:
FFahnestock Elec. Co.
Scovill Mfg. Co.

CLIPS, SPRING:
Eleetrad, Inc.
Fahnestock Elec. Co.
Beovill Mfg. Co.

COIL FORMS:
General Radlo Co.

COIL WINDING:
Acme Wire Co.
Dudlo Mfg. Co.
Polymet Mfg. Corp.
Rome Wire Co.

COILS, CHOKE:
Acme Wire Co.
Dudlo Mfg. Co.
Ferranti. Ine.

General Mfg. Co.
Jefferson Electrie Co.
Nelson. 1. Co
Polymet Mfz Corp
Rome Wire Co.

COILS, IMPEDANCE:
Acme Wire Co.

Dudle Mfe. Co.
Ferranti. Tne.
Nelson. I. R..
Polymet \If;: Corp
Rome Wire Co.

COILS. INDUCTANCE:
Aceme Wire Co.
Cardwell, Allen, D., Mfg. Co.
General Radlo Co.
Hammarlund Mfg. Co.
Natlonal Co.. Inc.
Nelsou, I. R.. Co.

Rome Wire Co.

COILS. MAGNET:
Acme Wire Co,
udle Mfg Co
Nelson. I. R.. Co.
Polymet Mfg. Corp.
Rome Wire Co.

COILS, RADIO FREQUENCY:
General Mfg. Co.

COILS. RETARD:
Hammarlind Mfg. Co

COILS, SCREEN GRID:
General Mfg. Co.

COTLS, SHORT WAVE:
ieneral Radio Co.
Hammarlund Mfz. Co.

COILS, TRANSFORMER:
Acme Wire Co.
Dudlo Mfg Co
Nelson. 1. R.. Co.
Polymet Mfg. Corp
Rome Wire Co.

CONDENSER PARTS:
Aluminum Co. of America
Ferranti. Ine.

Scovill Mfg. Co.

CONDENSERS. BY-PASS:
Acme Wire Co.

Aerovox Wireless Corpn.
Amrad Co.

Condenser Corp. of Amerlea
Dongan Eleetrie Mfg. Co.
Dubilier Condenser Mfg. Co.
Flectrad. Inc.

Fast, John E. & Co.
Ferrantf. Inc.

‘Flechtheim Co.

‘Gerd FElectric Co.. Inc.
Leslie F. Muter Co.

T’olymet Mfg. Corp.

Potter Co.. The

Powrad. Inc

\\(I:roless Speclnlty Apparatns

0.

CONDENSERS, EQUALIZING:
Hammarlund Mfg. Co., Inc.

CONDENSERS. FILTER:
Acme Wire Co.
Aerovox Wireless Corpn.
Amrad Co.

Condenser Corp. of America
Dongan Electric Mfg. Co.
Dubiller Condenser Mfg. Co.
Fast, John E.- & Co.
Flechtheim Co.
Gerd Electric Co..
Leslie I. Muter Co.
Polymet Mfg. Corp.
Potter Co., The

Inc.

Powrad, Inc.
W(l:reless Speclalty Apparatus
0.

CONDENSERS. FIXED:
Acme Wire Co.
Aerovox Wireless Corpn.
Amrad Co.
Condenser Corp. of America
Dongan Electric Mfg. Co.
Dubiller Condenser Mfg. Co.
Electrad, Inc.
Electro- \lotlve I.ng Co.
Fast. John E.,
Flechtheim Co.
Gerd Electric Co., Inc.
Leslie I". Muter Co.
Polymet Mfg. Corp.
P'otter Co., The
Powrad, Ine.
Wéreless Speclalty Apparatus

0.

CONDENSERS, MIDGET:
Cardwell, Allen D. Mfg. Co.
Genera) Radio Co.
Hammarlund Mfg. Co.
National Co., Inc.

Scovill Mfg. Co.
United Scientific Lahoratories

CONDENSERS., MULTIPLE:
Cardwell, Allen D, Mfg. Co.
Hammarlund Mfg, Co.
National Co., Inc.

Scovill Mfg. Co.

Uuited Scientific Lahoratoriea
CONDENSERS, NEUTRALIZ-
Ilammarlund Mfg, Co., Inc,
Polymet Mfg. Corp.
CONDENSERS

MITTING:
Dubiller Condenser Mfg. Co.
CONDENSERS, VARIABLE

TRANSMITTING:
Cardwell. Allen D. Mfe. Co.
General Radlo Co.
Hammarlund Mfg. Co.
Natianal Co.. Inec.
CONDENSERS, VARIABLE:

TRANS-

Cardwell. Allen D, Mfg. Co.
Delur-Amsco Co.
Frost. Herbert II.. Inec.

General Radio Co.

Hammariund Mfg. Co.

National Co., Inc.

Scovill Mfg. Co.

United Scientific Lahoratories
CONNECTORS:

Seovill Mfg. Co.
CONTROLS., CURRENT:

Allen Bradley Co.

Central Radlo Laboratories

Pelur-Amseco Corp.

Polrymet Mfgz. Corp.

Shalleross Mfg. Co.
CONTROLS. TLLUMINATED:

Hammarlund Mfg. Co.
CONTROLS, VOLUME:

Allen Bradley Co.

Central Radlo Lahoratories

Clarostat

Electrad. Inc.

Ferranti. _Ine.

Polymet Mfg. Corp.

Radio Receptor Co.. Inc.
CONVERTERS:
Cardwell. Allen D.. Co.

Blectrie Speclalty Co
CONVERTERS, ROTARY:
Flectric Speclalty Co.

Janette Mfg. Co.
COPPER:

Baltimnore Brass Co.

Scovill Mfg. Co.
CORDS, EXTENSION:

Acme Wire Co.

www americanradiohistorvy com

COUPLINGS, FLEXIBLE:
H{ammarlund Mfg, Co., Inc.
CURKKRENT CONTROLS, AUTO-

MATIC:
Radiall Co
CUSHIONS. SPEAKERS:
Western Felt Co.
DIALS:
Crowe Nameplate & Mfg. Co.
General Etching & Mfg. Co.
Hammariund Mfg. Co.
National Co,, Inec.
Scovill Mfg. Co.
United @rlontlﬂc Laboratories
DIALS, DRUM:
Hammarlund Mfy.
National Co., Inc.
United Scientific Laboratortes
DIE-CASTINGS:
Allied Die-Casting Corjp.

Co.

DIES:
Willor Mfg. Corp.
DYNAMOTORS:
Electrte Specialty Co.
ENGINEERS. CONSULTING:
Allled Engineering Institute
W. P. lLear
ESCUTCHEONS:
Crowe Nameplate & Mfg. Co.
General Etehing & Mfg. Co.
Scovill Mfg. Co.
EXPORT:
Ad Aurliema. Ine.
FELT, ACOUSTICAL:
Western IFelt Co.
FELT, PACKING:
Western Felt Co.
FILAMENTS:
Callite Produets Co.. Inc.
IFausteel Products Co., Inc.
Gilhy Wire Co.
Radio Prod. Corp.
Vacuum Tuhe Produets Co.
FIL A\IE&T CONTROLS, AUTO-
MAT
L.ynch. Arthur H.
I’olymet Mfy. Corp
Radiall Co
FOIL, ALUMINUM:
Aluminum Co. of America
FOlL, ZINC:
Lehmaier. Sehwartz & Co.
FRICTION TAPES:
Mitchell Rand Mfg. Co.
GALVANOMETERS:
Terranti. Ine.
General FElectric Co.
General Radio Co
Jewell Elec. Inst. Co.
GASES, RARE:
Palatine Industrial Co., Ine.
GENERATORS:
iJlectric Specialty Co.
Janette Mfg. Co.
GETTER MATERIAL:
Gilhy Wire o
National-ITarris Wire Co.
Radio P'roducts Corp.
GRID LEAKS:
Aerovox Wirelers Corpn.
Allen-Bradley Co.
Delur-Amgsco Co.
Electrad, Inc.
Electro Motive Eng. Co.
Ilardwick. Hindle. Ine.
International Reslstance Co.
Lynch, Arthur I, Inec.
C. E. Monntford
Polynmiet Mfe. Corp.
Shalleross Mfg. Co.
Ward Leonard Elec. Co.
HEADPHONES:
Amplion Co. of Amer.
HINGES:
Scovill Mfg Co.
HORNS:
Amplion Co. of Amer.
Best Mfg Co.
Magnavox Co.
Miles Mfg. Corp.
oxford Radio Corp.

Inc.
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DELIVERY

DELIVERY IS THE
ISSUE THIS SEASON.
WE HAVE A LARGE
SURPLUS OF PAPER
AND FOIL SET ASIDE
FOR RESERVE AND
WILL CONTINUE TO
UPHOLD OUR PROM-
ISES AS HERETOFORE.

IF YOU HAVE NOT ALREADY
DONE SO SEND YOUR
SPECIFICATIONS TO
US IMMEDIATELY.

CONDENSER CORPORATION OF AMERICA |

259-271 CORNELISON AVE,,
JERSEY CITY, N. J.

The Ekko Company, W. C. Laing
Daily News Building Scuthern Ohio Bank Building
Chicago, Ill. Cincinnati, Ohio

Iage 95

135 to
1050 watts

T he Standard Converter of the
Entire Radio Industry
Wherever there’s direct current you'll find
JANETTE Rotary Converters changing the DC
to AC for the operation of AC radios, electric talk-
ing machines, public address systems or talking
motion picture equipment. These units may be
obtained to operate on 115, 230 or 32 volts DC.

Perfect Filtration

When designed for radio use, JANETTE Rotary
Converters are equipped with the exclusive
JANETTE Type FC Filter which effectively pre-
vents the DC hum or ripple from reaching the
radio.

Quiet — Inexpensive
JANETTE Rotary Converters are extremely
quiet in operation—dynamically balanced. Fur-
thermore, owing to large quantity production the
price of these units is remarkably low.

Write for Bulletin 729-C

Janette Manufacturing Company
£50 W. Monroe Street

Chicago
Singer Bldg. Real Estate
149 Broadway rust g.
New York Philadelphia
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Bradleyunit
Fixed Resistors

are noiseless
. in operation

HAT’S why they are the choice of

leading set manufacturers for grid
leak and plate coupling resistors. The
oscillograms of units picked at random
clearly illustrate the superior quietness
of the Bradleyunit. Constant resistance
and per-
manent
quietness,
regardless
of age and
climate are
reasons
why you,
too, should
investigate
Bradley-
unit Solid-
Moulded
Resistors.

Furnished in ratings from 500 ohms to
10 megohms, with or without leads.
Color coded for quick identification.

Oscillogram showing noiseless per-
formance of Bradleyun:t Resistors

Oscillogram showing noisy per-
formance of other types of resistors.

H E:E BB EEEEE®

Write today, giving specifications

ALLEN-BRADLEY CO.

279 Greenfield Avenue Milwaukee, Wis.

BN N N NN

PERFELT RADID(ERS) B RESISTOAS.

o N I.-.-.I-I. wAI-I.I.I.I.I-I.I.-.

| INDUCTANCES,

Radio Enginecring, October, 1929

TRANSMIT-
TING:

General Radio Co.

INSTRUMENTS, XLEOTRICAL:
Ferranti, Inc.
QGeneral Electric Co.
Jewell Elec. Inst. Co.

INSULATION LAMINATED
Formica Insulation Co.
General Electric Co.
National Vulcanized Fibre Co.
Synthane Corp.

| INSULATION, MOULDED:

Bakelite Corp.

Formica Insulation Co.
General Electric Co.

General Plaxtica Ca.
Natlonal Vuleanized Fibre Co
Synthane Corp.

INSUTLATION, VARNIRHED:
Actne Wire Cn
Mitehell Rand Mfg. Co.

JACKS:
Carter Radla Co.
Electrad, Inc.
General Radia Co.

JACKR, TIP:
Carter Radio Co

| KITS. BROADCAST:

Hammarlnnd Mfyz. Co..

KITR SHORT Wave.
ITammarlund Mfg, Co., Inc.
Lynch. Arthur H., Inec.

KITR. TELEVISION:
Lynch Arthur H.,
KITS, TESTING:
(Nee Tosting Kils)
General Radio Co.
Jewell Flec Inat. Co.

LABORATORIES, TESTING:
Elecirienl Toxting Lane

LARORATORIES, ENGINEER-
ING:

Inc.

Ine.

Allled Engineering Institute
LACQUER. WOOD:
Maas & Waldstein Ca.
Zapon Cao.. The
ACQUER, ETAL:
& Waldstein
Zapon Co.. The
ACQUER, T
Mans & W
Zapon Co..
TAMINATIONS:
Taminatinn Sramnlng Co.
Willor Mg, Corpe
LAMPS, MINIATURE:
Natinnal Carhon Co.,
LAMPS, PANEL:
Nationat Carbon Co., Inec.
LAMPS. SOI'ND RECORDING:
G. M. Laboratories, Inc,
LEAD-INS:
Electrad, Inc.
LOCK WASHERS:
Shakeproof Lock Washer Co

o

Ca.

-

Ine.

LUGR:

Seovill MIg. Co.

Shakeproof Lock Washer Co
MACHINERY, COIL WINDING:

American Safety Table Ca.
MACHINERY, TURE:

Arrow Mfg. & Machine Co..

Ine.

Engincering Co.. The

Central Seientifle Labs.

Flsler Kng. Co.

Tut't Machinery Works, Inc.

Lepel ITigh Frequency Labs.

Manhattan Electric Bargaln

Hause. Inc.

Radin I'roduets Carp.
MACHINES, BPECIAL

Willar Mfg. Corp.
MAGNERIUM:

Atvminum Co. of America.
MAGNETR:

Thomas & Skinner Co.
METALS, RARE:

Tangsteel T’rodueta Co., Tne.

Ameriean Electro Metal Corp.
MERCURY SWITCIIES:

(Bee Nwitches)

METERS:

Werranti. Ine.

General_Electrie Co,

Jewell Elec. Inut. Co

Wenton Elec. Imstr. Co.
MICROPHONES:

Amplloan Co. of America

I‘lectro Acoustic Prod. Co.

Jenkine & Adair, Inc.

IRadio Recoptor Ca.. Ine.

I'niversal Mlicrophone ¢«
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MOLDING MATERIALS
Bakelite Corp.
Formica Insulation Ceo.
General Electric Co.
General Plastics Co.
National Vulcanized Fibre Co.
Synthane Corp.

MOTORS:
Electric Specialty Co.

MOTOR-GENERATORS:
Electric Specialty Co.

MOUNTINGS, RESISTANOE:
»Jur-Amsco Co.
Electrad, Inec.
.ynch, Arthur H., Inc.
PPolymet Mfg. Corp.

NAMEPLATES:

Crowe Nameplate & Mfg. Co.
Seovill Mfr. o,
NICKLE SNER:
Rivers Mute

NUTS:
Shakeproof Lock Washer Ceo.

OHMMFTERS:
General Radio Co.
Weston Ilee. Instru.

OSCILLOGRAPH:
Rolert C. Burt Scientitic Labs.
General Radio Co

OSCILLOSCOPE:
Robert ¢ Inrt
PACKING PADS,
Western Felt Co
PANELS., COMPOSITION:
Formlea Insulation Co.

Synthane Corp.

PANELS, METAL:
Aluminum Co. of America
tadio Receptor Co., Ince.
Scovill Mfg. Co.

PAPER, CONDENSER:
Dexter, C. H. & Sons, Inc.

PAPER, CONE SPEAKER:
Keymour Ca.

PARTS, SCREW MACHINE:
Standard I’'ressed Steet Co.

The

Co.,

Co.

Seientiti
CABI

Labas.
T

tro Metal Corp.

I roducts Co.o Ine.
igineering Co, 1 h(-
wteel Produets Co.. Tae

Gilby Wire Co.
Lepel 1ligh 1°req. Labs.

Nat'L-1larris Wire Co,
Itadio Produets Corp.

PHONOGRAPH MOTORNS:
(See Motors)

PHOSPHOR BRONZE:
RBaltimore Hrasx Co.
Riverside Metal Co.

PHOTOELECTRIC CELLS:
(Bee Cells)

PICK-1'PN, PHONOGRAFPH:
Amplion Co. of Amer.
Llectro-Acoustic I'rod.
Hardwick, Hindle. Ine
Jensen Co.

Magnavox Co.
wright DeCoster

PLATES, OVTLET:
Carter Radin Co

PLUGN:

Carter Radto Co.
General Radle Co
I'olymet Mfe. Corp.

POTENTI10) {3
Allen-Bradley
Central Radio i.shoratories
Dedur-Amsco Co.

Co.

Electrad, Inc.
General Radlo Co.
Polymet Mfg. Corp

United Sefentitic I,ulmrulnrh-u
POWER UNITS, A-:

Elkon, Inc.

Jefferson Electric Co.

Kodel Radio Corp.

Radio Receptor Col, Ine.

POWER UNITS, I-:
Dongan Elec. Mfg. Co.
Genersl Radio Ca.
Jefferson Eleetrie Co.
National Co., Ine.
Thordaraon Electrie Mg o
Webhster Co.

POWER UNITS, A-B-C:
Dongan Elee. Mfg. Co.
General Radle Co
Jefferson Electrie Co.

Kodel Radlo Corp.
National Co., Inc.
Thordarson  Electrle Mtg Co
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POWER UNITS, PARTS FOR:
Acme Wire Co.

American Transformer Co.

Dongan Elec. Mfg. Co.

Ferranti, Inc.

General Radio Co.

Jefferson Electric Co.

Kodel Radlo Corp.

Lyneh. Arthur H., Inc.

Nattonal Co., 1 nc

Nelaon. 1. R.,

Pol;met Mfg. Corp

Powrad. Ine.

Thordarson Electric Mfg. Co.

Transformer Co. of Amer.
PRENNINGS:

Seovill Mfg Co.

PUBLIC ADDRESS SYSTEMS:
Radio Receplor Co., Ine.
Samxson Flee. Co,

PUMPS, IHIGH VACUUM:
Arrow Mfgz, & Machine Co., Ine.
Central Scientifie Co.
Eisler Engineering
Int'l Muachine Works.

PUNCHINGN:
Aluminum Co. of America
Seavill \ifg Co

RECEPTACLES, WALL:
Carter Radio Co.

Bl‘.(’lll"llﬂl‘ﬂ DRY:

Elkon.
Kodel FIPC & Mfg. Co.

REGULATORS, VOLTAGK:
Central Radio Laboratories
Clarostat Co.

Dedur- Antsco Co,
Polymet Mfg. Corp.
Radiall Co.

ward Leonard Elee. Co.

Ine.

REIAYN:
Cardwell, Allen D., Mfg. Co.
Leach Relay Co.
REPRODUCERN, TALKING

MOTION PICTURES:

1t. C. Burt Scientific Labs.
RENINTANCES, FIXED:

Aerovox Wireless Corp.

Allen-Bradley Co.

Central Radio Laboratories

Clarostat Mfg. Co.

Dedur-Amseco Co.

Electrad. luc.

Electro.-Motive Co

Ferranti, Tne.

Frost. {lerhert IL

General Klectrie Co,

Hardwick, Hindle Inc.

International! Reslatance Co.

Lynch, Arthur H., Inc.

C. 5. Mountford

Polymet Mfg. Corp.

Ward Leonard Eice. Co.
RENIRTANCEN, VARIABLE!:

Allen-Bradley Co.

Central Rasdio T.aboratories

Clarostat Mfg, Co.

Electrad, lIne.

Eleetro-Motive Co.

Frort. Herbert 11,

General Electrie Co,

Hardwick. Hindle, Inc,

International Reristance Co.

Lynch, Arthur H., Ine.

C. . Monutford

PPolymet Mfe Carp.

Shalleross Mfg. Co.

Ward Leanard Llee. Co.
BHEOSNTATS:

Allen-Bradiey Co.

Central Radla Laboratories

DeJur-Amsco Co.

Electrad. Ine.

Electro-Motive Co.

Frost, Herbert 11,

General Radio Co.

Polymet Mfg., Corp.

United Selentific Labharataries

SBCREW MACHINE PRODUCTN:

Aluminum Co. of America

National Vulcanized Fihre Co.

Scovilt Mfg Co
Standard Pressed Steel Co.
Svnthane Corp.

SEALING COMPOUNDS:
Candy Ca.
Mitchell Rand Mfg. Co.

SHIELDING, METAL:
Aluminom Co of Americs
Hammarlund Mfg. Co.. Inc.

BHILLDN, FUBE:

Carter Radlo Ca
Radio Products Corp.

BHURT WAWE APPARATUS:
Cardwell, Alien D., Co.
General Radio Co.
Ilammarlund Mfg. Co.. Inc.
Lynch, Arthur H., loc.

BOCKETSN. TUBK:

Froat, Herbert IL
General Radio Co.
Lynch, Arthur H.
Lesiie I,

SOLDER:

Chicago Selder Co.

.. Inec.
Muter Co.

SOUND CHAMBERS:
Amplion Corp., of Amer,
Jensen Radlo Mfg. Co.
Miles Mfg. Cor?

Oxford Radia Corp.
Rola Co.. The
SOUND RECORDING LAMDI'N
(.See l,ampa)

S8PAGH
(8ee Wire. Spaghettl).

SPEAKERS:

Amplion Corp. of Amer.
Electro- Acomsnc I'rod. Co.
Bent Mf)

Jensen haulln Mfg. Co.
Magnavex Co.

Miles Mfg. Corp.

Lestie 17, Muter Co.
Oxford Radio Corp.
Potter Co., The

Roia Co.. The
Transformer Co. of Amer.
Wright-DeCoster, Inc.

STAMPINGS, METAL:
Aluminpum Co. of America
tadio I'roducts Corp,
Scovill Mfg. Co.

STKEL, MAGNETIC:

See (lrom Mapnenc)

SUBPANELS
Formica lns. Co.

General Radio Co.
National Vuleanized Fibre Co.

BWITCHES:

Electrad, Ine.

Ferranti. Ine.
SWITCHES, MERCURY:

G. M. Laboratories, 1nc.

TABLES, STEEL WORKL.
Standard Pressed Steel Co.

TANTALUM:
Fansteel Products Co.. Inc.
TAPES, FRICTION:
Mitchell Rand Mfg. Co.

TAPPERS
Eastern Tube and Tool Co

TELEVISION PARTS:
Allen-Bradley Co.
Clarostat Co.. Ipc.
Lyuch. Arthnr 11,
Shalleross Mfg. Co.

TESTERS., B-ELIMINATOR:
General Radlo Co,
Jewell Electrical Inst. Co

TESTERS, TUBK:
Ferranti, Inc.
General Wadio Co.
dowell Klee Inst Co
Weston Elee, Inxt. Co.
TENTING INRTRUMENTS:
Ferranti. Ine.
General Electric Co.
General iadio Co.
Jewell Elee, Inst Co.
Weston Elec. Tnstrument Corpe

TFERTING KITSN:
General Radio Co
Jewell Elec. Inst
Weston Elee. Tost.

TENTING LABORATORIES:
Rlectrical Testlng l.aha

TIN COATED METAL:
Raltimore Brass Co.
TOOL STANDS:
Standard PPressed Steel Co.
TOOLS:
Eautern Tube and
wWillor Mfg. Corp.
TRANNFORMERS, Alrnl()
Dongan Elec. Mfg. (
Ferrantl, Ltd.
General Radio Co.
Jefferaon Electric Co.
National Co.. Inc.
Radio Receptor Co..
Samson Elec. Co.
Sangamo Elee. Co
Thordareon Electric Mfg Co
Transformer Corp. of Awmerien
Wehnter Co.
TRANBFORMERS.
B-PFOWER UNIT:
Dongan Elec. Mfg. Co.
Ferranti. Ltd.
General Radlo Cn
Jefferson Electric Co.
National Co., lnc
Nelson. I.
Hadio llupplor 10
Samron Elec, Co.
Thordarron Electric Mfg o
Transformer Corp. of Amerien
Websater Co.

Ine,

Co.

Co.

Tool Co

r l(A\'SFOR\lFllS. BROADCAST

STATI(
Ferranti, lm
Radio Reveptor o
Kamson Electrie Ca.
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Patented
Palents Pending

Yes,

morc¢

It's

And

wear.

And

Bench

Today It Must

Be Steel

“HALLOWELL”
STEEL WORK-BENCH

With The ““WONPIECE’' Top

it's getting to be steel more and

in all walks of life.

because wood splinters,

warps, gets wobbly, absorbs oil, is hard
to l\ccp dcu:ntlv clean and burns. Steel
won't do any of these things.

“HALLOWELL"
Work-Bench is a fine example of modern
steel construction

wobble-proof -

the

strong,
wears as only

T'hen it's casy to clean that broad one-
piece steel top without a crack and with-
out a splinter, and so hard and close that
oil never soaks in.

we carry

Equipment in stock

mediate shipment.

{’rite for Bulletin 380

rigid,

1368 different sizes
and combinations of "HALLOWELL”

cracks,

Steel

and
steel can

for im-

STANDARD PRESSED STEEL CO. &

BRANCHES
LCLRAR] JENKINTOWN, PENNA.
peTRO™ Hox 533

—_em
BRANCHES 4
NEW YOR
AAN FRANCISCO
ST
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Mr. Sales Manager!!
Can your set

stand this
competition?

Dealer tells his prospect that, in selling
the “X" set, he adds no charge for an
aerial—saving $10.

—A saving that
o ften eliminates
all other sets,
cluding yours!

in-

Give your dealer-
organization this
pull!

We have a con-
crete plan.

The New Dubilier
Socket Aeria

Light

Your set is blamed
the loud

those disturbances
speaker!

for on

The owners of your set must be edu-
cated on disturbances and their elimina-
tion.

Our method
of educat-
ing them is
simple, and
costs you
nothing.

Take the
blame off

your set.

The new Disturbo-Ducon
Highly successful when installed
at source of disturbance.

“You can forget the condensers, if they are Dubiliers”

Dubilier

CONDENSER CORPORATION

342 Madison Avenue New York City l

Rudio Engincering, October, 1929

TRANSFORMERS, FILAMENT
HEATING:

Dongan Elec. Mfux. Co.
General Radio (o,
Jefferson Electrlc Co.
Nelson. 1. R..
Thordarson Electrlc Mfg. Co.
Transformer Corp. of America

TRANSFORMERS., OUTPUT:
Dongan Elec. Mfg. Co.
Ferrantl, Ltd.

General Radio Co.

Jefferson Electric Co.

Neison, {. R., Co.

Radio I(ecemor Co., Inec.
Samson Elec. Co.

Sangamo Elec. o,
Thordarsod EKlectrie Mfg. Co.
i'ransformer Corp. of America

THRANSFORVYERS, POWER:
Dongan Elec. Mfg. Co.
Ferrantf, Ltd.

General Radlo Co.

Jefferson Electric Co.
National Co., Ine.

Nelson, I. R., Co.

Polymet \Ifg Co.

Radio Receptor Co., Ine.
Samson Elec. Co.

Thordarson Electric Mfg. Co.
Transformer Corp. of America

Webster Co.
TRANSFORMERS, R. F.,
TUNED:
Cardwell. Allen D. Mfgz. Co.

Hammarlund Mfg. Co., Inc.

TRAN SFORMLRS STEP-
DOW
Amnlxon Corn. of Amer.
Radio Receptor Co., Inc.

TUBE MACHINERY:
See (Machinery, Tube.)

TUBE TESTERS:
(Sce Testers, Tube)

TUBES, A.C.:
Allan Mfg. Co.
Arcturus Radio Co.
Armstrong Elec. Co
Cable Radio Tube Co.
De Forest Rasio Co.
Diico Radio Corp.
Duovac Radie Tube Co.
Gibraltar Radio Supply Co.
lI¥vac Itadio Tube Co.
Marvin Radio Tube Corp.
National Carbon Co.. Inec.
Nat'l Union_ ltadio Corp.
Perryman Electric Co.
Sylvania Products Co.
Televocal Corp.
Triad Mfg. Co.
TUBES, RECTIFIER:
Allan Mfg. Co.
Arcturus Radio Co.
Armstrong Elec. Co.
Cable KRadio Tube Co.
De Forest Radio Co.
Dileo Radio Corp.
Duovac Radio Tube Co.
Gibraltar Radio Supply Co.
liyvac Radio ‘l'ube Co.
National Carhon Co.. Inec.
Nat'l Union_ Radlo Corp
Perryman Electrie Co.
Sylvania Products Co.
Televocal Corp.
Triad Mfe. Co.
TUBES, SCREEN GRID:
Allan Mfg. Co.
Arcturus Radio Co.
Armstrong Elee. Co.
Cable Radie Tuhbe Co.
De Forest Radio Co.
Dllco Radio Corp.
Duowne Radio Tube Co.
zibraltar Radio Supply Co.
lly\':lc Radie Tuhe Co.
National Carbon Co.. Inc.
Nat'l Union Radio Corp.
Perryman_Electric Co.
Sylvania Products Co.
Televocal Corp.
Triad Mfg. Co.
TUBES, TELEVISION
Kee (Cella. Photoelectrie.)
TUBING, REFRACTORY :
Stupakoff Lahs. Ine.
TUBING, VARNISHED
Mitehell Rand Mfg. Co.
UNITS. SPEAKER:
Amplion Corp.
Best Mfg. Co.
Jensen Rndlo Mfg. Co.
Rola Co.
Temple. Ine.
Transformer Corp. of Amerieca
Wright DeCoster, Ine.
VARNISH:
aas & Waldstein Co,
Mitehell I{nnd \ﬂ'g. Co.
Zapon Co..
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VOLTAGE REGULATORS:
(See Regulators)

VOLTMETERS, A. C.;

Ferranti, inc.

General Electric Co.

Geperal Radio Co.

Jewell Elec. Inst. Co.

Weston Llec. Instrument Corp.

VOLTMETERS, D. C.:
Ferranti. Inc.
General Electric Co.
General Radio Co.
Jewell Elec. Inst. Co.
Weston Llec. Instrument Corp.

WASHERS:
Aluminum Co. of Amerlca
Scovitt Mfg. Co.
Shakeproof Lock Washer Co.
Synthane Corp.

WAXES, IMPREGNATING:
(,undy and Co.
Mitehell Rand Mfg. Co.

WAXES, INSULATING:
Candy and Co.
Mitehell Itand Mfg. Co.

WAXES, SEALING:
Candy and Co.
Mitchell and Mfg. Co.

WIRE, ANTENNA:
Acine Wire Co.
Dudio Mfg. Corp.
Nativnal Vuleanized Fibre Co.
Roebling. J. A., Sons Co.
Rome Wire Co.

WIRE BALLAST:
National-Harris Wire Co.
RRadie Wire Corp.

WIRE. BARE COPPER:
Alpha Wire Corp.
Dudio Mtg. Corp.
Roebling., J. A., Sons, Co.
Rome Wire Co.

WIRE, COTTON COVEKRED:
Acme Wire Co.
Alpha Wire Corp.
Dudio Mre. Corn.
Radio Wire Corp.
Itoebling. J A, Sons Co.
Rome Wire Co.

WIKE. ENAMELED COPPIER:
Acme Wire Co.
Alpha Wire Corp.
Dndle Mfe Corn,
Polymet Mfg. Corp.
Radio Wire Corp.
Roebling. J. A, Sens Co.
Rome Wire Co.

WIRE. FILAMENT:
American Electro Metal Corp.
Callite Products Co.. Ine.
Fansteel Products Co., Inec.
Gilby Wire Co.
National-Harris Wire Co.
Radie Products Corp.
Vacuum Tubhe Products Co.

WIRE, HOOK-UP:
Acmie Wire Co.
Alpha Wire Corp.
Dudlo Mfg. Co.
Roebling. J. A., Sons, Co.
RRome Wire Co.

WIRE, LITZENDRAHNT:
Dudlo Mfe Carun.
Radio Wire Corp.
Roenling. J. A., Sons Co.
Rome Wire Co.

WIRE. MAGNET:
Acme Wire Co.
Dudlo Mfg. Corp.
Rome Wire Co.

WIRE. MOLYBDENUM:
American Electro Metal Corp.
Callite Products Co.. Inc.
Fansteel Products Co., Inc.
Palatine Industrial Co., Inc.

WIRE. PIGTAIL:

Dudlo Mfg. Corp.
Roebling. J. A., Sons Co.
Rome Wire Co.

WIRE, RESISTANCE
Gilhy Wire Cao.
National-Harris Wire Co.

WiIKkE, SILK COVERED:
Acme Wire Co.

Duadlo Mfg. Corn.
Radio Wire Corp. J
Roebline. J. A, Sonms Co.
Rome Wire Co.
WIRE, SPAGHETTI:
Acme Wire Co.
Mitehell Rand Mfg. Co.
Rome Wire Co. )

WIRE, TINNED COPPER:
Dudle Mfy Corp
Roebling. J. A., Sons, Co.
Rome Wire Co.
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Rola
Model (

For Receiving Sets
and Phonographs

HE seleetivity and brilliant per-
| formance of the finest set must be
conveved to the user through the
loudspeaker. The speaker tells the
story; by it the set is judged.
Radio engineers and manufacturers
find that Rela reproducers faithfully
support fine set performance. Rola
provides matchless clarity, uniform
quality, and rugged dependability
under the most exacting conditions.
Moreover, the same performance
shown in luboratory tests is uniform
with every Rola speaker installed.
Rola is the answer to the consistent
reliability demanded by the industry
today.

There are Rola electro-dynamics
for every set and every type of instal-
lation. Inquiries for details, blue-
prints, and prices from responsible
manufacturers are solicited,

The
LA

90

/

L
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don’t need to sharpen

OMPETITIVE bids. What a night-

4 mare they make the contractor’s life!
And when peneils are sharpened and
figuring gets close, how legitimate profits
drop close to the vanishing point!
You don’t need to depend upon that kind
of a business. You can hecome a special-
ist.  You can develop a non-competitive,
highly profitable line of business in a
new field, under territorial protection.
It is amazing, the money that can be
made installing sound systems. The busi-
ness is everywhere. Theatres are but
the starting point. Churches, hospitals,
clubs haven’t learned the possibilities yet.
Hotels, restaurants, train and bus termi-
nals are buying equipment already. Fifty
fields unscratched!
And you are in a position to qualify for
a license! As one of the oldest and most
experienced organizations in the field of
applied andio engineering we offer invalu-
able franchises to competent distributor-
contractors. Write now for details, and
the attractive booklet “Amplified Oppor-
tunities.”

Rapio Recerror Co., Ine.
106 Seventh Ave., New York City

Licensed by Radio Corporation of America and
Associated Companies

your pencil on every bid

The New Ariei Theatre at Huffalo,
N. Y., equipped with a complete

sound system, including 4 Wright-
Decoster speakers and Powerizer 230
Rack and Panel. Installation by
Buffalo Radio Engineering Labora-
tories after very careful survey by
BREL and Radio Receptor engineers.

CLEVELAND, OHIO

COMPANY A
25370 E. Superior Ave.

| POWERIZER
s T e | S OUND SYSTEMS
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Radio Engineering, October, 1929

 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—AI grades of Weather Proof and
Rubber-Covered Wire.

SPECIAL COMPOUNDS

Q_%Ejf# & %mﬂaﬁi)

35th St. & Maplewood Ave.
Chicago, Il

“For over 35 yrs.”

Acme WiIRE Probucts

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 ‘
Cleveland

Guardian Bldg. |

New York
52 Vanderbilt Ave.
Chicago
842 N. Michigan Ave. |

Allied Die-Casting Corp.

F
Fahnstock Elee. Co...
Fansteel 'roducts Co.,
Iast. John E., & Co
Kerrantl, Ine. ........
Forniiea Insulation Co.

National Union Radio Corp........ 10: 11
National Vul. Fibre Co...... X

Palatine Industrial Co,,
Perryman_ Kleetric Co.

Alpha Wire Corp........ ! rost, Herbert II., Ine. 3 . o

Aluminum Co. of Awerica. 16 I‘:Ul-‘ et “".",i Cor i ELEEE

Amer. EFlectro Metal Corp.. Y i . AL IU'IH The........ 0

American Xafety Table Co...... R k'] tieneral Amplifier Co. b l)u\\.rm i Sound Inst

Amperm- COTD. ooeeeenain IR Electrie Co. .. .. . 4__: Projectionist Sound Inst

AMTNd COTPL, o e 11 Eteliing & Mfy. 8T

Arcturns Radio Tube Col 1000000100 Y Mg, Co. 88 Radiart Corp., The

Armstrong Elee, Co., Ine............ N i Plastles ;” Iadio Receptor Co.,
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THOUSANDS OF

POSITIONS

OPEN RIGHTNOW 44

AT SALARIES UP TO

$2 OOOO PER WEEK

Page 101

FOR MOTION PICTURE SOUND ENGINEERS

We are in contact with chain theatres and manufacturers of Sound equipment who desire the services of

competent sound men as engineers, projectionists, installation and service men.

Our employment depart-

ment will assist you in making a profitable connection free of charge.

DUE TO THE FACT THAT RADIO AND SOUND ARE SO CLOSELY ALLIED, MEN WITH
RADIO EXPERIENCE ARE THE MOST ADAPTABLE

GUARANTEE

O ur guarantee insures you
that if you enroll as one of
our students and take advan-
tage of the many opportuni-
ties to which your member-
ship entitles you, your in-
creased income will pay the
tuition of the course many
times.
guarantee that if for any rea-
son you are dissatisfied (you
being the judge) we will re-
fund every cent you have
paid.

We unconditionally

POLICY

Our course on Sound Projection,
which is prepared by the most
eminent authorities on electrical
acoustics, will qualify you for a
profession whose place in the en-
gineering world is second to none.
All the available knowledge of
the art and the underlying funda-
mental principles of Sound is given
to’you in an every-day, plain-talk
language, as well as two weeks
practical training in the operation,
servicing and installation of Sound
equipment.

DEMAND

In the 20,000 theatres throughout the
United States and Canada, which now
employ approximately 50,000 projec-
tionists, it is estimated that a very small
per cent of this number are qualified
to fill the position as Sound operators.
Many thousands of new men will have
to be taken into this field as fast as the
many unwired theatres are wired for
sound as the additions of sound doubles
the number of operators required. This
condition will create many thousands of
positions at salaries ranging from

$75.00 to $200.00 per week.

The tuition for these courses is very reasonable and is payable in easy installments as you study. Also

you have the added convenience of studying at home in your spare time. Fill out and mail the coupon
below today for special scholarship proposition.

P =

PROJECTIONIST SOUND INSTITUTE,
P. O. Box No. 28, Easton, Pa.
Gentlemen:

Picase send me. by return mail, full details of your Special
Scholarship Proposition on Sound Projection.

R.E. 10

PROJECTIONIST
SOUND INSTITUTE |

F. A. JEWELL, GEN. MGR. | NAIIE .« ettt et et ottt e e e
P.O.BOX NO.ZS’EASTON’PA. :iiress . Sm.le
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1. Radio Locking Terminal

2. Knife Switch Spring
Washer

3. Outlet Box Lock
Washer

4. Shakeproof
Switch
Terminal

U. 8. Patents
1419.564; 1604.122;
1.697 958, Other
Patenta Pending
Foreign Patentg

:{ =
“eqs ©

Type 11 External

Type 12 tnternal

el
g

>

Type 20 Terminal

Aparr SHAKEPROOF

TO YOUR
PRODUCT

THERE are many places

on many products where
engineers are adapting the
SHAKEPROOF principle. On
this page four of these
special applications are
sﬁown. There is probably a
place on your product
where SHAKEPROOF can save
you time and money. We
will be glad to work with
you. Write our engineering
department.

SHAKEPROOF
Lock Washer Company

Chicage. lllinois

FREE SHOP TEST SAMPLES
Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chicago, Ill.
Please send me samples of

[ Shakeproof Lock W ashers 1o fit bolt size

[ Shakeproof Locking Terminals, size
Firm Name_
Address
By

Town

Radio Enginecring, October, 1929

TISSUES|

O Radio set is any better than its

weakest link, and the weakest link is
very often a filter Condenser. No Con-
denser is any better than the thin strips
of Insulating Tissue which separate the
layers of metal foil. A pinhole or a speck
of metal in the Condenser Tissue means
a breakdown of the Condenser, with the
entire set put out of commission.

DEXSTAR Condenser Paper is regarded
by Radio experts as being the highest
grade Insulating Tissue ever made—the
freest from defects, the most uniform in
quality, the most lasting under exactin

and unusual requirements. DEXSTA

Condenser Tissue is the specialized prod-
uct of a paper mill which has excelled
in Tissue Paper production for three
generations,

RADIO designers and builders should
have the assurance that Condensers which
they use are made with DEXSTAR Con-
denser Tissues. It is insurance against
many radio troubles. The leading Con-
denser manufacturers are now using

DEXSTAR Condenser Tissues exclusively.

C. H. DEXTER & SONS, INC.
Makers of Highest Grade Thin Papers
WINDSOR LOCKS, CONN.

Wirtiiams Press. INC.. NEw

YORK-—ALRANY
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Your Next
Year’s

Production

This year is scheduled by all seasoned manufacturers, both sales and manu-
facturing. It is on next year's production that Dongan best can serve you.

Y_ou then will require a source for the finest of transformers — a source that
will always keep your production moving.

You are assured exactly that from Dongan — designing and manufacturing
the finest of approved audio and power transformers. Qur sales-engineering
department is ready to discuss with you next year's vogue in Transformers.

SERVICE ENGINEERS!
Available Now
Amplifier Parts for UX245 and UX250 Tubes

No. 994 Power Amplifier Transformer... $12.00
Either No.2189 Push Pull Trans-
former, $12.00, with No. 2142

Exclusively l:zxsil'b Pull Input Tranaformer, Transformers,
oy , or
M’fg’s of Parts No. 3107 Straight Output Tranl- Chokes,
for the Set former, $12.00, with No. 2158 Condenser
Audio Transformer, $4.50 N
Manufacturer D-946—-Standard Condenser Unit....... $22.50 Units
No. 5554-—Double Choke (use in Filter Cir-
CUIt) .ot $11.00

No. 2124 —Transformer _(for Push Pull
Radio and Phonograph Ampll
fication) .............iiuen $6.00

Send check or money order for prompt delivery.

We are prepared to furnish complete parts {or construction of amplifiers for theaters,
dance halls or public address systems.

Dongan Electric Manufacturing Co.
2991.3001 Franklin St., Detroit, Mich.
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Bakelite Molded case and parts of Weston 547 Radio Set Tester—made by Weston Elec. Instr. Corp.. Newark, N. 1.

A splendid example of the adaptability

of Bakelite Molded to varied needs

Carrying case, panel, plugs, dials,
knobs, bases, meter cases, and in fact
all of the principal parts of the Weston
radio set tester are of Bakelite Molded.
The photograph of the component
parts is worthy of the study of every
radio engineer.

Both box and cover are interesting
demonstrations of large, deep shell
Bakelite Molded parts. The panel
illustrates the accuracy with which a
multiplicity of holes, recesses and
bosses may be formed, and numerous

metal inserts embedded—all in one
press operation. Each of the other
parts is a practical solution of a manu-
facturing problem through the use of
Bakelite Molded.

Bakelite Engineering Service

Intimate knowledge of thousands of varied
applications of Bakelite Materials combined
with eighteen years’ experience in the
development of phenol resinods for radio
uses provides a valuable background for the
cooperation offered by our engineers and
research laboratories. Write for Booklet 38M,
*Bakelite Molded.”

BAKELITE CORPORATION

247 Park Avenue, New York, N. Y.
BAKELITE CORP. OF CANADA, LTD.

BAK

REGISTERED

e NEOQWTERED

THE MATERIAL OF

“The repatered Trade Mark and §

Chicago Office: 635 W. 22nd Street

163 Dufferin St., Toronto, Ontario. Canada

LITE

U. 8. PAT. OFF.

manufactured by Bakelite Corporation  Under the capital "B is the numencal sign for nfimty, o unkimited
quantity It symbolues the infinite number of prevent and future uses of Bakelite Corporation’s products ™
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