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I XCUSES and alibis will not satisfy the customer

whose equipment has been ruined because of the
use of unreliable parts.
Whether the units required be resistors, mica con-
densers, socket power condensers or filter condenser
blocks. you will find a suitable one in the quality prod-
uets line of Condensers and Resistors made by Acrovox.

Build customer Good Will with Aerorox Products.
The Aerovox Research Worker is a free monthly publica-
tion that will keep you abreast of the laiest developments in

Radio. A postcard will put your name on the mailing list.
Write today.

EROVOX

“Built Better”
66 Washington St., Brooklyn, N. Y.
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Formica that Shears and Punches Cold!

IMPROVEMENT in the punching grades of Formica have
now made it practical to shear the stock cold, and punch it
cold up to and including 3,32 thick.

It can be had in natural, brown or black colors.

This unusual workability has been attained in a stock that
has been fully cured. It has much better insulating ability
than any stock with like working qualities that has ever been
available before.

There is no increase in price for this material. If you would
like a sample to try on your punch press and shear . . write us.

THE FORMICA INSULATION COMPANY
4638 Spring Grove Avenue Cincinnati, O.

ORMICA

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS
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Editorial Contents
The Engineering Rise In Radio.......... 27

MOGNG the myriad of misapplied words, “rudio™ stands
supreme. Any coutrivance utilizing one or more of
the many devices associated with a complete radio
receiver is “radio” in the public mind. Being devoid

of the necessary knowledge to formulate a proper distinction
the public has employed the word radio to cover all such de-
vices as may appe:ir in some way similir to the “machines”
in rheir homes.

The word radio never would have heen misused by the publie
if it were not for the fact that the engineering mind= in the
field liave. in their extensive researches, struck upon numerous
arrangements. producing new elfects. or old effectx in a new
manner. these arrangements hecoming applicahle ro a hroad
comuereinl tield.

Commercinl developmenis invariably spring up in otherwise
restricied industries and quite often assume very prominent
positions. Find if you ean another industry that does not turn
to the radio manutaciurer or dexigner for assistance in <0lv-
ing commercinl problems or for means to increase business.

There is not suflicient space here to list all the commereial
developments hut let us mention a few of the mujor ones und
some of the odd applieations, The leading development. lrom
the viewpoint of business possibilities. is the power amplitier
and speaker ov =0 called “public address system.” The demand
for equipment of this nature has grown tremendously within
the past venr due to the influence on the public of improved
audio-frequency amplitiers in radio sets and the eonsequent
renlizarion of the commercial possibilities. The demand i-
for the complere equipment. including the power spenkers.
microphunes, etectrical pick-ups. ete. The day will come when
every school, churel. rheatre, awditorinm and roadhouse will
have installations.

This in furn has created a demand for automaric eleetric
power phonographs to e used for educational and amusement
purposes. as well as talking motion pietures and standard films
accompanied by instruction delivered rhrough a public address
systenl.

Television is still behind a veil but may hecomne a1 sound com-
mercinl venture sooner than we expect.

Reviewing the peculinr applications there will be found
devices employing railio equipment in conjunet ion with photo-
eleciric cells, for sorting and grading almost everything from
soup to nurs; in the paper industry, a device for automatically
measuring rthe rhickness of paper, which device employs un
oscillator. In the medical field audio amplifiers and R.I
cirenits are utilized for amplifying heart hears, for detecting
retlex aetions of the nervousx system amd orher hiological ac-
tions.

The Kenotrou tube is employed for reducing corona on high-
voltage A.C. lines: glow tubes are nsed for the remote control
of power apparatus and vacuum tube relays have found hun-
dreds of applications.

Radio. as a fundamental. is so flexible that there is no pre-
dicting what it may ultimately lead ro. The conmmercial tield
can he developed ro greater proportions and presents inter-
esting opporrunities to forward-looking manufaciurers,

M. L. MUHLEMAN, Editor.
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Tone, volume, selectivity — how stampings, screw machine prod-
all radio manufacturers strive for ucts, switches, etc. Strict labora-
this combination.  Success de- tory control, modern methods,
pends in a large measure on the trained workmen and adequate
design, construction and quality testings are the means by which
of everv small part. So these Scovill develops production for
manufacturers naturally turn to any quantity of radio parts and
Scovill for such articles as con- turns them out exact in everv
densers, condenser parts, metal detail, consistent in quality.

Scovill means SERVICE to all who require parts or

finished  products of metal. Great factories equipped

with the last word in laboratories, and modern machiner:

mausied by skilled workmen, are at your disposal. ’*Phone
the nearest Scovill office.

SCOVILL

MANUFACTURING COMPANY - . Waterbury, Connecticut

i NEW YORK — CHICAGO - BOSTON — SAN FRANCISCO
DETROIT — PHILADELPHIA —~— LOS ANGELES — ATLANTA
PROVIDENCE — CLEVELAND — CINCINNATI

IN EUROPE — THE HAGUE, HOLLAND

Member, Copper and Brass Research Association
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Pectless |

REPRODUCER

shape of the
W, producer is

i

This s ProbablyThe

HicHEesT PricED

=

SPEAKER

In America

HERE is an idea in this

country that asvolume goes

~ up, profit per unit goes up
along with it.

Bur the really successful manufac-
turers have invariably put all extra
profits back into a better product.
That is the only way any maker can
continue to dominate his market.

The staunch and sturdy Peerless
Reproducer as built today would
cost almost 509, more if we were
operating on our original small-
volume basis.Only by producing the
largest volume of any independent
Speaker manufacturer can we give
you such a reproducer as the Peer-
less, at our present unit price.

We frankly admit the Peerless
Built-In Reproducer (Model 7-B) is
probably the highest-priced speaker
unit in America. We just as frankly
confess you can buy alleged speaker
assemblies at considerably less.

But we know one thing that you
may not

No maker can possibly produce a
Speaker unit comparable in quality
with Peerless at the Peerless price
until he attains Peerless volume.

And radio engineers and purchas-
ing agents of radio manufacturers
should note this: The price you get
on your Built-In Peerless 7-B Re-
producers is based on a chassis pro-

e« A FRANK TALK

Radio Engineering, June, 1928

This little hronze emblem in the fumiliar

amous Gothic leetless Re

s available to all set-makers
B uping'the 7-B Peerlens Unit. Attached to

q the cabinet. it is an rvidence of Quality
Construction that the dealer und jobber
can point to with pride.

WITH RADIO
ENGINEERS

BY A. T. HAUGH
Vice-President, United Radio Corporation
Rochester, New York

duction of a great many more than
100,000 units per ycar. You get a
“quantity” cost figure based on a
volume product that no other in-
dependent speaker-maker can even
approach.

Which simply means that even
though Peerless is the highest-
priced speaker unit in America—
you also get in Peerless the biggest
dollar-for-dollar VALUE in America.

In other words, you would have
to pay from 509, to 1009, more to
get anything approaching Peerless
Reproducers in dollar value.

And this leaves out of considera-
tion the sales value of the Peerless
name. You know that the name
Peerless on a speaker is like "Ster-
ling” on silver- -the country’s stand-
ard of value!

If you have a good radio, look into
Peerless now. Small size, high efh-
ciency. Handles output of 210 and
other power tubes. Easily installed.
No baffle needed.Practically service-
free. In use by more than 30 radio
set manufacturers.

Send for a Peerless man—or Peer-
less Engineering data. Noobligation.

UNITED RADIO CORPORATION, ROCHESTER, NEW YORK

www americanradiohistorv com
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One or a million
without variation

THE Sylvania Products Co. of Em-
porium, Penna., makers of Sylvania
radio tubes, now use Durez for their
tube bases. They find that this re-
markable plastic not only meets their
high standards of quality, but—it ae-
tually lowers their production costs.
Many other large manufacturers
have told us the same thing. Durez
eliminates many costly operations. It
fuses and hardens with marvelous
rapidity. Once molded the part is com-
plete. No tooling or burnishing neces-
sary. And—best of all—the millionth
part an exact duplicate of the first
Durez is most attractive in appear-
ance. Manufacturers can produce
better-looking parts and produce
them faster and more economically
with Durez. With Durez you can
give your product better insulating
properties, better wearing properties,
and an all-round distinction which
brings quicker consumer acceptance.
At left are a number of Durez radin
parts. For the manufacturer of each
of these, Durez is bringing about a
manufacturing economy and produc-
ing a more durable and acceptable
product. Our engineers and labora-
tories are at your service. Write to
us today.

General Plasties, Incorporated, 54
Walck Road, North Tonawanda, New
York. Also New York City, Hart-
ford, Chicago, San Francisco.

Send for this
interesting boolklet

Our new booklet, “Do it with
Durez,” tells the complete
story of this wonderful plas.
tic. Tt shows how Durez is
economically adapted to meci
the most exacting needs. Pro.
fusely illustrated in full col-
ors. Write for a copy today.

wwWwW americanradiohistorvy com
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SHAKEPROOF LockiNG TeRMINALS Lock
—and Stay Locked !

00sE CONNECTIONS in Radio mean disappointment tor the
[ 4 user — extra service expense for the dealer — and loss of

good will for the manufacturer. SHAKEPROOF’S “Two in
One” Locking Terminals eliminate this danger because vibra-
tion merely strengthens the grip of their twisted teeth.
A Lock Washer and Lug Terminal in ONE! { E,

eliminating one assembly

Test SHAKEPROOF in your own assembly work and Theexclusive twisted tooth construc:

prove for yourself the saving possible both in time and tion is found in every Shakeproof

material by using this modern locking terminal. Just Lock Wasberana’LocanTt‘rmmd[
J mention the styles desired and your samples will reach

you by return mail.

SHAKEPROOF S "Two in One”’ Lockmg Termmals..... Type 20)

Jolad

2006 2008 2010 20061 20062 | 20064 ' 20066 | 20067 I 20082 | 20102

SHAKEPROOF LOCK WASHERS

In Sizes for Radio Work

Shakeproof Lock Washers in Types 11 and 12 are a standard assembly
item with many of the leading Radio Manufacturers of the country, and
rovide the same mulnplc locking features found in the Type 20 Locking i
erminals. Furnishedin steel or phosphorbronze inssizes for No. 4, No. 6, A
Type 11...External No. 8 or No. 10 screws. (Also in steel in sizes up to 1Y% inches). Type 12...Internal

Be Sure to mail this Coupon

| FREE SHOP TEST SAMPLES |
For your TEST SAMPLES NG

{Please specify stock numbers)

Shakeproof Lock Washer Company

ks 2509 North Keeler Ave., Chicago, Illinois

SHAKEPROOF

LOCK WASHER COMPANY

(Division Illinois Tool Works)

Please send me samples of your Locking Terminals and Lock
Washers as follows;—

LocKINGTERMINALS
Lock WASHERS (sizes)-
Firm NAME— -By-

2509 NorTH KEELER AVENUE r CHICAGO
City & STATE — T r1LE

wwWwwW americanradiohistorvy com
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She

(0il’s the thing.

that makes the “Light
Socket” set possible.

Dudlo Poly-Power Transformer Coils
can be wound and tapped to furnish
A, B, and C currents at any specified
voltagcs required by Radio receivers
or power units.

Dudlo engineers are at the service
of Radio Manufacturers to assist in
designing a Poly-Power coil to meet
their special needs.

DuUDLO MANUFACTURING COMPANY E

Puage 7

The Master Hand of the Radio Engineer
now brings to the modern Receiving Set the

Poly - Power
Transtormer Coil

With the source of power now made
as convenient and reliable as electric
lights, a great new market is opened up.

Thousands of folks who never before thought they could
operate 2 Radio can now enjoy the wonderful programs
without worry about the A, B, or C current supplies.

So again Dudlo meets the needs of the Radio manufacturer
by preparing far in advance for volume production of these,
the most intricate of all Radio coils. Special machinery has
been designed and installed in anticipation of the greatest
season the industry has ever known.

oL

FORT WAYNE, INDIANA

Division of THE GENERAL CABLE CORPORATION

160 NORTH LA SALLE STREET
CHICAGO, 1

56 EARL STREET
NEWARK, N.J.

4153 BINGHAM AVE. BRANNAN
ST. LOUIS, MO. SAN FRANC]SCO CAL]FORN]A
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See These New Metallized
POWEROHMS at the Chicago Show

Now in All Sizes
from % to 50 Watts!

’l‘ HE best guarantee of the absolute

accuracy of this complete line of
resistors and powerohms lies in the reputa-
tion of the firm that makes them—a firm of
specialists, who have devoted years to the
single task of perfecting the metallized
filament and who have invested their full
resources to effect absolute precision in all
ranges.

The best proof of Durham I.eadership is the fact
that these units are used in practically every radio
laboratory in this country, are standard equipment
m leading receivers and power amplifiers and are
available through most radio dealers and jobbers

Samples and full data with accurate operating
curves together with prices supplied upon request

A B Ov E . % Actual Size 1 Durham Resistors—500 Ohms to 10 Megohms ; standard

B E l_ O y A 3 brass end tip, mould or pigtail type.
w W 2 Durham Grid Suppressors— 250 Ohms to 3000 Ohms in
2 Ctu al sz ze steps of 100; slauggrd brass end 11p.

3 Durham Powerohm=1 Watt: 250 to 1,000.000 Olims ;

standard brass end tip or pigtail type.

4 Durham Powerohm —2% Watts; 500 to 250.000 Ohms ;

Standard brass end tip type.

§ Durham Powerohm—2'% Watts; 500 to 000 Ohrons ;

knife-end type.

6 Duriam Powerohm —2% Watts; 500 to 250.000 Ohms

soldered end tapped type.

7 Durham Powerohm—2% Watts; 500 to 250,000 Oirms

screw-end type.

8 Duriam Powerohm—5 Watts; 250 to 250,000 Ok ;

soldered end tapped or screw-end type.

Q Durham Powerohm—10 Watts: 250 to 250,000 Oms
soldered end tapped and screw-end type.

10 Durham Powerolm—25 Watts: 250 to 250.000 O
soldered and tapped.

11 Durham Powerom—50 Watts: 250 to 250.000 Oms
soldered and tapped.

12 Durham Mounting supplied in various lengths to carry
any required number of Powerohms where quick change
of resistance is necessary.

INTERNATIONAL RESISTANCE COMPANY
214 South 20th Street, Philadelphia, Pa

www americanradiohistorv com
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WEBSTER

Powe

praduces an even tlow of

particle of atteution or adju~tment.

mueh more enjoyable, and saves the owner money,
The Auto-Potentialator has heen subjected
beyond question its ability to deliver v
fluctuations of line voltage.

to
ing

Prices of
other models supplied on request

Price: $85.00 less tubes,

The Webster Amplifier

Webster  Nmplifiers are designed for use in
phonograph  reproduction  where an  electrie
pickup is employed, or to replace the andio
system of o radio receiver so as to obtain
greater amplification and  greatly improved
tone guality.,  The Amplitier illustrated above
is a stmple two stage power amplitier. We
can supply other models up to a three stage
double push-pull amplitier incorporating the
new 250 Tubes. a unit capalde of operating
two dynamic speakers, AN models operate
this type of speaker.  Webster Ampliliers are
mounted on a steel base. beantifully plated in
a dull eadminm satin tinish, with individual
covers in eontrasting black erackle.

The

WEBSTER
852 Blackhawk

An Invitation
We duvite  manufacturers,
engineers, jobbers and deal
ers to visit our Booth B-47
at the R. M. A. Trade Show
where these new \Webster

Please <l [H1I3
$12.50 el [ ocmelose

Also send e cotl

Products will be on display. Name

Make our Booth your Chi "

engo licaddquarters. e
Cuy

stuntly and automatieally regulates the locat
A, Coocurrent of the exaet voltage necessary
for the most suceessiul operation of A, €. Receivers or A and B Eliminators
It contains no tubes no liguids, o hand switel or rhicostat.
automatic in operation. and ig a voltage regulator that regulates without a

:

ANNOUNCING the NEW

Webster Auto-Potentialator

11 Webster Auto-Potentialator is a remarkable new produet that
I . line voltage a

The Webster Auto-Potentialator not only provides the exactly correet voltage
at all times. on the wormally high or low line. but also antomatically pro
teets A O tubes from sndden line fhoetuations that ocear in any AL
Thix assures longer life to the tubes. makes the operation of the A, C. receiver

filling tests that have proved
voltage wnder

It i~ compaet in size. vequires wo attention,
operates with sensational <moothness that i~ alimost mystical.
I )

Price of New Webster
Auto-Potentialator

51250

For Quick Action Use
the Coupon Below

THE WEBSTER COMPANY,
852 Blackhawk St., Chicago.

Welnte

e data ut all Webster Power Units

It i~ entively

line

Size: 4 in. wide,
73%% in. long, 4 in. high

the wides

Style B,
less tubes, $32.50

Webster A. C. Power Packs

Bresigned to suply all A, . and 1 C. veltages as well
as all grid biagkes for all makes of receivers utilizing
AL CLotubes.  Made Inovwo styles as follows

Ntyle A—6 in, wide. 13 in. high, 111, in. loug, price $35 00.
Ineluding cable, less tunes. Styde B—2% in. wide, 61
in. high, 16 in. loung, price 832,50, less tubes,

Webster
Reliable
((B”

Supplies ample
voltages for the
mose nowertul
receivers, adjust
able te meet re
quirements of
any set by menns
of Jduplex Clare-
stats  with slor
ted  shafts  for
serew  driver ad
Justient— a new
being  accidently
desiuned,

voltages
Snperbly

ruture that insures against
anged after helng  wet
I'rice. less tubes, $18.50.

COMPANY
Street, Chicago
Mail This Coupon

To enable you to secure the
new  Webster Potentialator
without delay, in case your
regular supplier ecanunot fur
nish promptly from stock,
vou can order direct from
us by tilling out coupon at
left.

Aate-Totentialate 3

State
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COPPER
AND BRASS

are best for

Shielding

Coils

Condenser Plates
Condenser End Plates
Condenser Shafts
Condenser Hubs
Sub-panels

Panels

Dials

Escutcheon Plates
Brackets

Sockets

Switches

Rheostats

Bolis

Nuts

Binding Posts
Terminals
Transformer Windings
Name Plates

Scerew Machine Parts

[

Nothing takes the
place of Copper

or its alloys

&

o

NE of the functions of this Association is to
offer to manufacturers confronted with any
problems pertaining to the use of Copper, Brass
and Bronze the complete facilities of its technical
staff. If we can be of service 10 you in the use of

these metals in radio construction please feel free to

call upon us.

your purl.

COPPER & BRASS

RESEARCH ASSOCIATION
25 Broadway

Midwestern Office
Landreth Building
St. Louis, Mo.

MEMBER COMPANIES

The American MetalCo.. Ltd.
61 Broadway, New York

American Smelting & Re-
fining J
120 Broadway, New York

Anaconda Copper Mining Co.
25 Broadway, New York

Arizona Commercial Mining

50 CongressSt., Boston. Mass.
Braden Copper Company

120 Broadway, New York
Calumet & Arizona Mining

Calumet, Mich.

Calumet & ltecla Consol.
Conper Co.
12_Ashburton Pi.. Boston.

Chite Exploration Co.
25 Broadway, New Vork

FABRICATORS and DISTRIBUTORS

The American Brass Co.
General Offices. Waterbury,

Amerlc-n Smclrlng & Re-
fining C
120 Broadway. New York
Anaconda CopperMining Co.
25 Broadway, New York
Bridgeport Brass Company
E. Main St., Bridgeport.Conn.

Chase Brass & CopperCe.., Inc,

Waterbury, Conn.

T. E. Conklin Brass & Copper
Co.. Inc.

54 Lafayette St. New York

Dallas Brass & G(:P r Co.
820 Orleans St., Chicago, IlI.

Our Research Department

Is At Your Disposal

There is no cost or obligation on

Canadian Office
67 Youge Street
Toronto, Ont.

e b

PRODUCERS

Greene Cananea Copper Co.
25 Broadway. New Vork
lnsplrntlon Consolldated

per Co.

as Hroadway New York
Isle Royvale Coppe:

12_Ashburton l’l Boslon

1ass.

Kennecort Copper Corp.

120 Broadway, New York
Magma Copper Company

t4 Wall St.. New York
Miami Copper Company

1 Broadway. New Vork

Maher LodeCoalition Mines

120 Broadway. New York
Ncé:dn Consolidated Copper

25 Brond Street. New York
New Cornelin Copper Co.
Calumet. Mich.

Foster \Wheeler Corp.
165 Broadway, New York
C. G. tiussey & Oompnny
2850 Second A
f’nusburuh l’a
Muelter (‘ompuny
Decatur, 111,
The Nn:lnnnl Brass &
“opper .
Lisbon, Ohio
New England Brass Co.
Park St., Taunton. Mass.
The New anen Copper Co.
Seymour, Conn.
The \cw Jersey Wire Cloth

Tremon ?‘I 1.

New York |

Pacific Coast Office
Architects Building
Los Angeles, Cal.

Nichols Copper Company
25 Broad Street, New Vork
0O1d Dominion Company
99 John St., New York
Phelps Dodge Corpnrnllon
99 John St.. New York
Ray Consolidated Copper Co.
28 Broad St.. New ori
Shattuck Dena Mining Corp.
120 Broadway, New Vork
Unlted Verde Copper Co.
111 Broadway, New Vork
United Verde Extension
ining Co.
233 Broadway, New Vork
Utah Copper Company
25 Broad St., New York
White Pine Copper Company
12 Ashburton f’e Boston,
Mass.

The J. M. & L. A. Oshorn Co.
1541-51 East 38th St..
leveland, Ohio

The Paper and Textile
Muchinery Co.
Sandusky, Ohio

Rome Brass & Copper Co.
Dominlck & Bouck Sts.,

Rome, N. Y.

Scovill Manufacturing Co.
Waterbury, Conn

Taunton-New Bedford

pper Co.
267 Weat Water St.,
Taunton, Mass.

Wolverine Tube Co.

1411 Central Ave.,
Detroit, Mich.
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Five Out of Six Broke Down—
A Story With a Moral for

Manufacturers

NE microfarad fixed condensers all come in similar cans. The

Dubilier Condenser Corporation—a client of ours—suspected
that different makes might differ inside, however, and had us make
some tests. The condensers of six different manufacturers, five
samples of each, were bought on the open market. All were 1000
volt d.c. one microfarad type. 2000 volts d.c. was applied to all
of them simultaneously. Surprising things happened.

The first group of five “blew” within a half hour.
The second group were all gone in an hour more.
The third group averaged 32 hours.

The fourth group were all gone in 250 hours.
The fifth group averaged nearly 300 hours.

But the sixth group stood up 3500 hours—and were still good
when taken off.

This last group—by far the best in performance—was not the
most expensive of the six makes.

How do the products® you make or use check up with the rest of

the field, Mr. Manufacturer?

“We nleo test other radio components.

Q)
i’

Electrical Testing Laboratories
80th Street and East End Avenue
NewYork. City
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The new Eby insulated Tip Jack de-
livers a tight spring contact the full
length of the phone tip. Counter-
bored so that the tip can’t move.
Nickel plated brass equipped with
red and black washers to establish
polarity.

New EBY Insulated Tip Jack

Manufacturers’
Items

Here is a better subpanel socket
for A. C. Tubes at a new low
price—EBY model 8.

A Binding Post
for Mounting
on Metal
Junior P-4
model especial-
ly designed for
mounting
on metal.
Moulded ex-
tension insu -
lates post from
panel. Exten-

Top view of new model 8 socket,
showing built in guide for tube
prong. A simple twist in the
groove and the tube is in!

Moulded of genuine Bakelite.
Phosphor bronze contacts. Avail-
able in UX and UY types. Easy
rivet assembly.

sion available
indifferent
lengths.

Bottom view of new model 8
socket, showing design of
prongs. Spring action can’t be
impaired.

Model No. 12 “Universal”
UX Socket

This is the famous Eby “Uni-
versal.” Its good looks will im-
prove the appearance of any set.
Moulded of genuine Bakelite in
a new and different design.

4710 Stenton Avenue
PHILADELPHIA

The Standard Post
Eby Posts don't lose
their heads. The
tops are non-remov-
able. Available either
with tops plain or
engraved in forty of
the newest markings.
See panel at side.

The H. H. EBY MFG. CO., Inc.
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WI Iﬁ_’ Operadio Speakers ?

for Your Cabinets o
1. Universal—operates
without power tub

14

D-C sets.

2. Unsurpassed i ‘ ity
due to monolithic blagd truc-
tion which prohibitg ah: tion

and side wall vibxa

3. More than‘
day public deg

MODEL No. 84-A

Le"ngth of air column 84”; depth
127; width 20”; height 16",

p same under any
ditions—free from

MODEL Neo. 54-A
Length of air column 54”; depth
7”; width 14%"; height 121,~,

adio tone chambers are made
f sizes and varying lengths of
meet almost any condition.
as light as is consistent
rmance. From actual ex-
' they are constructed to

PLRA

BLOC-TYPE SPEAKER

OPERADIO MANUFACTURING COMPANY

MEMBER

St. Charles, Il1. St. Charles, Ill.

wwWwW americanradiohistorvy com
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Aluminum Contributes to Radio

—Lightness, Beauty, Finer Results

JANUFACTURERS of the finest
1\1 sets are using Aluminum
in constantly increasing uan-
tities. Their tests have demon-
strated that Aluminum is the
one metal that most efficiently
meets the widely differing con-
ditions encountered in radio
design.

Its hghtness; its permanent
beauty; the fact that it does not
rust or corrode; its high elec-
trical conductivity; its efficient
shielding quality; its “workabil-
itv”’——all are advantages that
combine to make Aluminum the
ideal metal for radio.

N many of the most advanced
I receiving sets Aluminum
Shieldsareused toachieve better
tone quality,

tivity, closer
tuning—in
short, finer reception.

Aluminum shielding reduces
interference. It eliminates elec-
trostatic and electro-magnetic
interaction between various
stages of radio-frequency am-
plification. It eliminates modu-
lation of radio frequency stages
by feed-back from audio-fre-

quency amplifier. [t makes pos-
sible more compact design.
Aluminum performs these
functions efhiciently and adds
Dme l€ss to the

e assd weight of the
PEH "f‘% set than any
v L'\ substitute met-
al. Moreover, it is easily worked
into special shield shapes—cans,
boxes or casings. Thus it pre-
sents few limitations of size and
shape.

It allows the engineer great
freedom to design his shielding
to meet, ideally, the various re-
quirements of his set.

A‘UMINU.\I is widely used for
variable condenser blades.
Aluminum Company of America
produces special sheet Alumi-
num for this purpose that is ac-
curate and uniform bevond anv-
thing hitherto attained. Gauge
tolerance in
thickness 1is
#£.001 inch and
the total variation within one
sheet is limited to .0005 inch.

L)L =
Ty g ATy

Aluminum Company of Amer-
ica also makes finished con-
denser blades from this highly
accurate and uniform sheet.

HE leading manufacturers of

foill and paper fixed con-
densers now use Aluminum foil
because of its high electrical
conductivity and its great cover-
ing area (a pound of Aluminum
foil .0003 inch thick covers
34,000squareinches). Terminals
can readily be soldered to Alu-
minum foil conden-

f t* J sers by a process re-
‘ cently developed by
AluminumCompanyofAmerica.

AUMAC Die Castings of Alcoa
Aluminum combine light-
ness, strength, accuracy and
high conductivity. They have
equal strength with /less than
half the weight of other casting
materials. They are used with
complete success for loud speak-
er frames and bases, condensers
and condenser frames, drum
dials, chasses—and
even for cabinets.

There is a fund of in-
formation on the use of
Aluminuminradio,and
on radio in g(len-eral, in e
the new edition of
“Aluminum for Radio.” Your
copy of this interesting book
will be mailed on request.

ALUMINUM COMPANY OF AMERICA

ALUMINUM IN EVERY é]g
2468 Oliver Building &MY

"

COMMERCIAL FORM
Pittsburgh, Pa.

ALUMINUM

“The mart of Quality in Radio

wwWwW americanradiohistorvy com


www.americanradiohistory.com

Radio Enginecring. June. 1928

P e — e SN -
: BN N N = W N W I\ I\ SLE

i B . . . .
. Worth while profits for you in this
N ’
vear round selier—
K )
. When you sell a Samson “Pam” Amplifier you can usually sell tubes, phono-
i \ graph pick-up and turn-table, microphone, radio set, loud speakers or head
N\ < sets and wiring for installation.
;\\:“
N
\ _ Type “PAM” 15
S Type “I'"AM” 16 is for and supplies
for all ordinary tield current to dy
N (¥ pes of loud numie type spenk-
- eprukers, ers.

A self contained, rugged, all electric two stage audio amplifier, with the
famous Symphonic and Symphonic Push Pull Transformers, uses the new AC
tubes and operates from 110 volt 50-60 cycle AC current. Compensation is
made for line voltage variation. Designed to meet Underwriters’ and AIEE
Standards, and made for either dvnamic or ordinary type loud speakers as
. specified.  List Price $1.25 without tubes.

Wide variety of uses make the Samson “Pam” Amplifier a universal ali year
ready seller for:

Llectrification of Phonographs.

Quality Power Awmplifier for [lome Enter-
tuinment.,

Announcement Amplifier, Public and Private
Institutions, Incidental Music in Theatres
Lodges, etc.

Distribution of Radio Programs to Apart-
ments, Hotel and Hospital Roomns, etc.

Beauty Parlors, Shops, elc.
Sound Detecting Systems.

Dance Music in Tea Rooms, Dancing Schools,
Dance Halls, Restaurants, Cabarets, etc.

Roadside Stands, Filling Stations, elc.
Atliletic Contests, Races, Fairs, ctc

If vou did not receive our brouadside containing a special
offer for one sample “Pam® amplifier, write for details.

Samson ABC Eliminator, Type ABC-71

supplies raw AC filament current from 105, 110,
115, 120 volt 30-60-cycle power source to five 226,
Also supplies 3
30 to 75 volts variable and

two 227 and two 171 tvpe tubes.
voltages as follows:

90. 135. 180 fixed. C voltages supplied are
(

Manufacturers since 1882
Factories
General Offices
Canton, Muass.

9, and —40. This is practically a constant vol:
age eliminator, and it has a total capacity of 70 mils.
Tubes required—one UX280 and one UXS8/4.

Samson Electric Co.

Canton and
Watertown, Mass.

’
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ﬂpﬂf’"”

Loftin-White Totally Shielded Tuner

Combination Jewell Dual Impedance, Push-
Pull Audio Amplifier

Field Representatives

WANTED

Radio Products Laboratory,

15 West 18th Street,

New York City

Gentlemen: Kindly send me. without obliga
tion, your Field Representative Plan.

Niame. ;e - p-amess
Address.
City, State

Cin

SELEEEISSS A

LOFTIN-WHITE
JEWELL AND
MEISSNER

0
(TYUBE)

-

“R.P.L.”
~ RECEIVER

RADIO PRODUCTS LABORATORY

NEW YORK CITY

Mr. Radio Fan and
Professional Set Builder.

Dear Sir:

Through the collsboration of the
eers in the world today who have
skill and inventions with us, we
ceiver that is the best that can

most prominent radio engin-
pooled their engineering
have developed a radio re-
be built under the present

known theorles of the science.

The Radio Products Laboratory was organized for the purpose
of commercializing and populerizing this receiver, EITHER
COMPLETE OR IN UNIT FORM.

Therefore we require the 2id and assistznce of you, as a ra-
dio fan amd professional set builder, to help us by demonstra-
ting, selling and installing these sets in your community,
either part or full time, for vhich we will pay you liberally,
and at the same time help you build up your own independent
business.

Viith our cooperation, such as liberal discounts, advertising
and financing you on radio receivers sold on time payments,
you should earn not less than.y100.00 per week for your spare
time, and considerably more if you devote your entire time to
representing us.

The eight tube "R.P.L." Radio Receiver imcorporates three
stages of Loftin-White constant coupled radio frequency am-
plificetion, detector, two steges of -Jewell duml impedance
audlo amplification and one stage of output push pull power
amplification, and the leissner system of A. C. operation is
employed.

we are now eppointing Field Repressntatives throughout the
United Stetes to represent us on exclusive territory basis
from factory to consumer, and we will appreciate it very
mich if you will fill out and mail to us the coupon below,
and ve will forward you, without obligation, our exclusive
Reoresentative Plan and booklet describing our products.

Yours very truly,
RADIO PRODUCTS LABORATORY

FAJ: VEF (CENERAL MANAGER.

Licensed Under the Loftin White, Meissner and Jewell Systems

wwwW americanradiohistorvy com
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Cabinet

T —

1

E all know that tone is all important this

year. You are vitally interested in the tone
performance of your set. The speaker you use in
your consoles can make a tremendous difference in
your set’s tone efficiency.

Matched to Your Qutput

It would be ridiculous for us to claim that the standard Air
Chrome will operate with the same efficiency on every set.

quencies. Low, intermediate and high are all reproduced with
the same relative intensity-—so that the Standard Air-Chrome
will reproduce naturally everything the audio amplifier gives it.

Somie sets, however favor the lower frequencies, some the
higher. We are able to match the output of your set exactly, so
build up the high or low frequencies, as the occasion demands.

The Custom-Built Air-Chrome
The Air-Chrome Speakers for set manufacturers are made in
3 standard sizes as shown above, 24" x 24”,18” x 23", 14" x 14",
these will fit most of the cabinets.
On account of the construction we can build any special
size where the quantities warrant.

Send for Sample for Demonstration
and Test in Your Oun Laboratory
The only way to tell whether you want to use the Air-Chrome
on your set is to try it. Try to make it chatter—demonstrate it
against any speaker—if you find that some frequencies are
over-emphasized, remember that we can give you exactly
what you want. The tone of the Air-Chrome is uneffected by
atmospheric changes.
Send the coupon or write us today. A sample speaker will
be sent on memorandum to responsible set and cabinet
manufacturers.

AIR-CHROME STUDIOS, INC.
W. B. WHITMORE
Licensor of Temple, Inc., and Browning-Druke Corporation
160 Coit Street, Irvington, N. J.

www americanradiohistorv com
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Air Column Models

Temple Air Columns are now avail-
able in many shapes and sizes —in
maodels that will fit almost every
stnudard cabinet  dimension.  The
maodels are of the new light weight
construction— offering  all the advan-
tages of the previous maodels which
have made the name Temple a by-
word in quality reproduction— phus
the advantage of being very light in
weight which is of extreme impor-
tance to radio sel mamifacturers,

Through a new method of manufac-
ture the new Tn-mplr lu\puna'nlml Air
Colnmns combine rigidity and a free.
dom from internal vibration with a
lightiness in weight whieh will set a
new ~tandard in air column con.
struction,

Temple  Air Colnmns being  funda-
mentally correet offer maximum re-
sponsc and cover wider frequency
band- than any previous offering
all with a brillianey that i~ starding
in itx realism,

Mode! 25—The reular 3 pe has n eens
1 5

design
and trae brill
wnge. Y

Model 14— -rtnnznlur in
IR wide, 9%7 high and 6
siame air colnmn length as
ht without o 130, khw

is not made in the new light

of the standard
I Air Colu

This corre design
venter line air ¢ |umn length of
21”7 wide, (87 high and 117 deen,
weight, withont unit, is bhat 12 Ibs,

TEMPL

in Radio

INE  quality — realism  of

reproduction — is the most

important factor today in
the sale of radio receivers. It
overhadows everything else.
Distance and an ability to bring
in a great number of out-of-
town stations no longer assumes
the leading place of importance.
Temple solves this most im-
portant problem for you. The
famous Temple Air Column
Speakers need no introduction.

They ure recognized and asso-
ciated  with quality  wherever
radio exists.  Thev are out-
standing examples of mathema-
tically correct exponential de-
signs which offer a maximum
response to  all audible  fre-
quencies and in a tenly realistie
fushion.

This vear the Temple Air-
Chrome Speakers have been
added-—the latest development
in the open radiator type of
construction. A balanced ten-
sion tliuphru"m is made use of
which gives not only a true re-
sponse over the entire range bhut
a response where each tone is
individually distinetive in itself,

Many Sizes
Light in Weight

Temple Speakers are made in
many shapes and sizes,  Either
the Air Column or the Air
Chrome will adapt itzell to
practically every kind of cabinet
installation.

TEMPLE, Inc.

Iradio Enginecring, June, 1928

the Biggest Factor

T

censed under
\\'hllmore It
vennon;_ Model

Air Chrome Models

The Temple Air-Chroine represents
one of the most startding speaker de.
velopments that the industry has ever
seen, It (ouplea Temple engineering
and experience in speaker manufac.
turing with one of the most advanced
prineiples ever developed in sound
rl-prn(lu('li()ll.

The Temple Air-Chrome is of the
open radiator type,  Its diaphragm
is so arranged that the larger front
half is tuned to the lower freqaenceies
and the smaller, or back half, to the
higher frequencies,  This type of
construction makes possible the bal.
anced tension principle whereby the
slightest impulse is carried from the
driving unit to the diaphragm withour
any loss,  Lightness is combined with
rigidity. climatic changes have no in-
fluence in that no paper is uzed. and
the mechanical construetion and de-
sigit eliminate the inherent diflicul-
tic~  ordinarily  met with in open
radiator types.

Model F—The larger oblong  muodrl.

May be stalled elther in uprigln
position or horizental = 18
23" —Bepth 8%7.—We it 8'/;" Iln.

Model J—The Inrger of the Temple \ir-
Chroeme

nwnken (manufucturer’s
1”7 x 2U'.—Welght 16 1b~.

Model K—Tlu- small square model, >
| RN " —Welght 8!, Ihe —Depth

Model R—The small ohlong n
97 x 21”7, —Depth 3”.—Welght

Model Z—93,”

1 Ibs,

el Size
/2 1L

X 21 —Depth 57, —Weight

1933 South Western Ave. Chicago, U. S. A.

AAMAAMAAAA LEADERS IN SPEAKER DESIGN INNNNNNNNNNNA
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The
DUO-SPACE

\]
Precision-Variable
Spaced double
for safety in
operation and y
precise y
tuning. 4
Single
and double
condensers
with re- BRANDES
movable
shafts.
COLONIAL
WESTINGHOUSE
GENERAL ELECTRIC

STROMBERG-CARLSON

Are among the prominent
manufacturers who use Amsco
Heavy Duty Resistors.*

-

‘Resistors made under the following U. S.
Patents—Numbers 1,034,103—1,034,104— 1,635,184.

Designed to the Requirements of Modern House Current
Receivers

AMSCO PRODUCTS Inc.
Broome and Lafayette Streets, New York, U. S. A.

www americanradiohistorv com
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Be sure to see us at Booth
24 at the R. M. A. Show| ™=@ W R

" IDEAS! .

Primarily intended 1o guide the radio enthusiast toward better radio results. “The Gateway to
Better Radio” may serve as a book of ideas for the radio engineer, production manager. and
manufacturer, not to forget the custom-set builder and service man. It may get you thinking
along new lines; it may suggest a solution to a preblem; it may coufirm your views. At any
rate, write us on vour business letterhead, and a copy will be mailed to you—vwithout obliga-
tion. And incidentally, recommend it to those who ply vou for radio information! Tt will

be worth the quarter which it will cost them.

Ay anuil—36 pagesanilcover— Usu'lrle. Unbiased. Unsel!isll. Just l.he
88 illustrations—20.000 words of prac- T plain and workable radio truth for

evervone interested in better radio re-

tical, concise 1ext—prepared by Austin *V{ ? 2 s oty | Sold 23 i
C. Lescarboura and our engineering p * Y sulis. old at 25 cents per copy f[or
those wot commerciallv engaged in

stafl.

radio.

v

- Better

= Radio Ry

- N
There’s a CLAROSTAT l -. [lifEe for Every Purpose

VOLUME CONTROL

A haudy means of countrolling lond-

POWER

speaker volume, tone, r.f. stabilization, 4 big. husky unit for handling

_i plate voltage, regeneration and other real power in socket-power re-
functions of the receiving circuit. ceiver. A-B-C power nnity or
= Compaet.  Neat.  Inexpensive.  Holds power amplifier. 40-watt rating.
B.n 4 any  adjustment.  Silent.  Practically Obtainahle in low, medivm and
zero to 300.000 ohm range. high resistance ranges. Neat.

More compact than wire-wound

resistances.

TABLE TYPE

A handy form of rari-
able resistance for
many uses, such as re-
mote control of
volume, “fading” cor-
rection, volume control
for A-C tube harness, and so on. Neat. Compact.
Finished in statzary bronze and nickel. Felt bottom,

GRID LEAK

4 precision grid leal:, providing any re-
zistance value from 1710 1o 10 megohs,
for use in eritical circuits, particularly
short-toarve reception. 1olds adjustment.
Silent.  Neat. Compuct. For panel
mounting or with special bracket.

STANDARD (Universal) DUPLEX

Long the ideal variable resistor for Tiweo Clarostats in, one, each independ-

controlling voltage taps of radio power entlv adjustable. Screwdriver adjusi-

""“S. and -_“MI"""I’""‘"" receivers. ment instead of usual knobs. Re-

Practically 0-5.000.000 ohms in uni- duces service troubles by eliminating

versal range. Other ranges made to knobs May be employed in gangs

order.  20-catt rating. for resistance network u'/ radio porcer
uns.

Write for vour copy of our manual as well as Clarostat literature.  Send along any
resistance problems you may have. Aund dow’t forget 1o look us up at Booth 24 when
vou visit the RMA Trade Show at Chicago.

AMERICAN MECHANICAL LABORATORIES, INC.

Specialists in Variable Resistors
285 North Sixth Street 2 B Brooklyn, N. Y.

CLAROSTAT

WwWWW americanradiohistorv com
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 Cardtell Condensers

EHIND the Scencs, so 1o speak,
B in scores of broadcasting and

conunercial stations, in instal-
lations sponsored by the real Giants
of Radio, Cardwell High Voltage
Condensers ave upholding the repu-
tation established and maintained
by their smaller predecessors since
the heginning of the present era of
broadeasting.

Hundreds of these speeial eonden-
sers for specifie uses have bheen de-
signed and built for Engineers long
familiar with their reliability and
excellence,

What is vour problem? A special
folder deseribing the condensers
illustrated will be sent upon request.

N

There’s a

Cardtwell

for every
TUBE and PURPOSE

Write for Literature!

W2

The Allen D. Cardwell HMfg. Corp.

83 Prospect Street, Brooklyn. N. Y.

“THE STANDARD OF COMPARISON?”

2
(4
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Strowger

H. V.

Condensers

T is a peculiar virtue of all Strowger Auto-

matic Radio Condensers, that they are cap-
able of enduring the high voltages and other
severe conditions of modern radio operation
without deterioration long after ordinary con-
densers break down.

This is especially true of the series of con-
densers, recently perfected by the Strowger
Research and Development Staff, for use in
broadcasting stations. Stock samples of these
condensers have successfully withstood volt-
ages higher than 3000 without noticeable de-
terioration.

See that your radio set is equipped
with Strowger Automatic Condensers

oG BUR oW,

CHICAGO, U. §. A.
REPRESENTING

N I

QTROWGER ZJAUTOMATI~
_ﬁl CONDENSERS(
T

Automaé Electric tne [ 11 171111

/ uhwmmmmmmmmwmmwmmmwwmmwmmmwwm

| S—

www americanradiohistorv com


www.americanradiohistory.com

Radio Enginecring, June, 1928 Page 23

/ @iminate

DISTORTION

In freeedge or uncontrolled cone
speakers, distortion cannot be
prevented. Lekiophone Licensed
Speakers eliminate distortion. They
control the edge...and control the
market.

S,

}‘- ¥, g
i
2 )
oY,

licensed spealkers::
are installed in the more expensive instruments

sold by the three Leading Phonograph Com- -

panies of America.

licensed spealkers s
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are built by the following manufacturers of :

‘e

Phonograph and Radio Products, licensed =%

under the Lektophone patents in the United <
States: :

. 7
g
AR

American Bosch Magneto Corporation
Amplion Corporation of America
Brandes Products Corporation
Farrand Manufacturing Company
Marcus C. Hopkins
O’Neil Radio Corporation
Pathe Phonograph & Radio Corporation
Radio Corporation of America
Radio Foundation, Incorporated
Stromberg-Carlson Telephone Manufacturing Company
J. S. Timmons, Incorporated
United Radio Corporation

Utah Radio Products Company

The merits of Lektophone consiruction ... the controlled edge ... are
understood both here and abroad by responsible manufacturers,
assemblers, jobbers and dealers.

PHFE LEKTOPHONE CORPORATION o

B 15 Exchange Place, Jersey City, Ve Jersey

www americanradiohistorv com
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WESTINGHOUSE
ELECTRIC

for
Every Radio

Ever since the beginning of the radio era,
Micarta has been the recognized standard for
panels, sub-panels, tube panels, terminal strips, and
other radio parts. €Micarta—the permanent panel material
—assures better radio performance because of its high insulating
qualities and strength. In addition, Micarta is not inflammable, nor is
it affected by moisture or temperature changes. Micarta machines easily.
The drill and the saw never chip it. €Micarta radio parts in any
quantity—cut according to your specifications can be obtained from—

MICARTA FABRICATORS, INC.
309 Canal St. 500 South Peoria St.
New York, N. Y. Chicago, 1ll.

Westinghouse Electric & Manufacturing Company
East Picesburgh Pennsylvania

Sales Offices in All Principal Clcies of
the Uniced Scaces and Foreign Councrles

Westinghouse

wwWwW americanradiohistorvy com
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(An

Unusual

Advertisement Which You Will Like)

WHAT WE SELL

Foreword —To attempt giving vou a complete and
comprehensive deseription of the various “ZAIO-
NOIDS” (pyroxylin lacquer enamels): “ZAPON-
ITES” (clear pyroxylin lacquers): Undercoats. Thin-
ners and other pyroxvlin lacquer products, which
we manufacture for every industrial finishing pur-
pose, would require a great deal more space than
that afferded hy this page. Also. it would be quite
impossible for us to give accurate specifications
covering the proper application of our products to
yours, until we Know your particular requirements.

We can, however, tell vou something abhout our-
selves; the quality of our products; the service we
render; and onr sales and advertising policy. These
subjects are always interesting to any buyer. since
they represent his assurance of the ability of the
seller to cansistently deliver the materials he desires
from the standpeint of quality and economy.

The anou C()Ill,[)(lll.\ The Zapon Company
is the oldest and largest mamufacturer of pyroxvlin
lacquers in the world (1881), Teo it may he given
the credit for the development and manufaciure of
not only 1he first prroxylin lacquer (reference: E. C.
Worden's “Nitroceliulose Industry”’—Frederick Crane
Chemical Co.), hut of the first metal lacquers, the
first lacquer enamel, the first furniture, autemaotive,
doll and architectural lacquer finishing materials.
The Zapon Cowmpany is the pioneer in the industry
and in the development of the industry . . its
record is one of achievement. A considerable num-
ber of the original associates of Frederick Crane,
including the president of the company, are still
active in the management and direction of The
Zapon Company.

The Zapon Company has ne connection, directly
or indirectly. financial or otherwise, with anv other
lacquer manufacturer.

Qll(llil_)' Of Products — We are one of the very
few companies which manufactnre and held chem-
ical and finaneial eontrol over the basic raw material
entering into the manufacture of pyroxylin lacquers,
namely: nitrocellulose. We manufacturer all our own
nitrocellnlose. including the nitrie acid used in its
production. We refine and convert all the solvents
used in Zapon products in the second largest

lacquer distilling plant in the country. Due

to our large consumption and financial re

‘“The

dcknowledged Standard

sources we are able to buy basic raw materials to the
hest advantage and secure choice of quality.

A competent Research Laberatory has enubled us
to develop many new produets and processes result-
ing in better quality and more economical methods
of manufacture.

A system of chemical control, (which we bhelieve
has wo equal), over each stage in the production of
Zapon products. insures onr customers absolute uni-
formity in quality at all times.

Service — A Service Laloratory, consisting of all
types of equipment for finishing various products and
under the direction of practical finishing experts.
is maintained at our Stamford Works for the sole
purpose of working out finishing problems en-
countered in the various indusiries which we serve.
The quality of service rendered is hest desceribed as
consisting of 106% work-ability plus 100% economy.
The service rendered is free.

‘elling PI)II'C‘V Our success has been brought
about strict adherence to one principle: “To give
one hundred cents’ worth of lacquer for one dellar
aud supply the service neccssary 10 insure the satis-
faction of the customer. This means: cconomieal
production; wniformity in quality of products; fair
prices; quick deliveries; and snlesmen capable of
supplying the necessary information regarding the
proper use of Zapon products and the efficient
handling of Zapon husiness.

Advertising Policy - Mosi people forget easily.
We adveriise to remind you that we are manufaciur-
ers of pyvroxvlin lacquer products. We advertise to
you through trade papers becanse they reach vyou
and vou are the one we do, or would like to do,
business witl. We do not advertise to the general
public, because we cannot afford to spend several
hundred thousands of dollars each vear in the at-
tempt to convince the American public that an
article is worth buying if finished with Zapon. The
American public huys merchandise on the strength
of the mawufacturer’s name and their confidence in
the dealer in their own home town. Also hecause
we lelieve yon would rather buy laciquner from a
lacquer maker and do your own advertising.

Conclusion
ness with vou.

We would like to do busi-

of Quality Since 1884’

THE ZAPON COMPANY

STAMFORD, CONN.

CHICAGO LOS ANGELES
CLEVELAND NEW HAVEN
DETROIT NEW YORK

OAKLAND SEATTLE
PORTLAND STAMFORD
SAN FRANCISCO WILMINGTON
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The Engineering Rise in Radio

PART I.

Conductors and Insulators

TEPHEN GRAY, in England, in

the year 1720, gathering up the

meager items of prior knowledge,

pointed out the difference be-
tween conductors and iesulators of
electricity. DBy experiment lie demon-
strated that certain substances. such
as metals, are conductors, and that
other substances. such as silk, are non-
conductors, or insulators.

Galvani, in Italy. in the year 1786,
experimenting with electricity, thought
he had discovered it to be a wvilal
fluid. a eause of vitalitv. His com-
patriot. Volta. reviewing Galvani's ex-
perimental resulis. learned that in
fact rhe latter had discovered a new
method of producing electricity, by
chemical action.

The Primary Battery

Fourteen years elapsed from the
time of Galvani's experiments until
the appearance of Volia's first hattery,
and Volta had the rare distinction of
not bhaving any rival claimants to the
invention of the primary battery.

Previous to the year 1800. investi-
gators had as practical sources of elec-
tricity only the various forms of ro-
tating eylinder, disk and glohe ma-
cbines, which were useful only for a
very limited range of experiments.

With the new source of electricity
at hand. Volta's battery. the philoso-
phers of the time were enabled to
extend their experiments, employing
larger voliages and stronger currents
than those previously available. Ob-
viously a single cell of hattery with
unit voltage could serve as one of a
series of cells. the number of cells, or
pairs of plares. determining the total
voltage available at the two terminals
of the cntire series.

Tiumphrey Davy, in England, in
1809. set up a battery of 2,000 cells.
With this hattery he was enabled to
produce effects which had not pre-
viously heen shown. With his 2,000
cell battery he demonstrated that a
continuous electric are eould be main-
tained hetween conductors connected to
the terminals of the battery. the con-
ductors separated a short distance.

Electromagnetism

The advent of the chemical, primary
battery brought to the colleges and
laboratories the world over a depend-
able source of direct current with
which, of course, most of the old ex-
periments were repeated and checked
and an entirely new line of investiga-
tion made possible.

Notwithstanding that the stage was

By Donald McNicol
Fellow A.LE.E., Fellow I.R.E.

Past-President, Institute of Radio Engineers

T I8 with great pleasure

that we present to our read-

ers the first portion of Mr.

McNicol's work which dis-
closes the early chapters of sci-
cntific endeavor relating to fhe
march of radio.

We do not believe a Simiar
work has been undertaken—
though 14 18 true enough that
the history of radio hasz been
dealt with in various styles and
forms. a few resembling in char-
acter and trealmen! the popular
1works “Microhe Hunters” and
“The Story of Philosophy.” and
olhers of a fundamental nature
designed for public consuniption.

“The FEngineering Rise in
Radio” i3 not an atlempt to
romanticize the history of radio.
It is a true and accurate ac-
count of the technical develop-
ments, dealing with facts rather
than fancies.

We are confident that Mr. Mc-
Nicol's document will survive
other works of this nature and
hecome the main source of refer-
ence—THE EDITOR.
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set for giant steps forward in knowl-

edge of clectricity amd magnetism,
some years elapsed before. either by
accident or design. advantage was
taken of the availability of constant
sources of direct-current to solve the
mystery of the relationship existing
between electricity and magnetism.
The magnetic needle-—the compass,
wias in use, and had bheen for cen-
turies. The method of magnetizing
needles and rods of iron and steel
was to rub them on sections of the
natural magnet, the lodestone. Elec-
tricity was one thing and magnetism
was another, so far as the knowledge
of the philosophers extended.

It is remarkable that nearly twenty
years should intervene between the
date of the chemical battery and the
time of discovery of the relationship
hetween electricity and magnetism. It
is quite possible that an amateur ex-
perimenter, or an uncommunicative
suvant, somewhere tinkering with
wires. bhatteries and compass needles
had observed and was puzzled by un-
accountable movements of magnetized
needles, while his experiments con-
tinued.

Oersted’s Discovery

Diligent search through the prints
of the period 1800-1819 fails to bring

wwWwW americanradiohistorvy com

to light any reference to this subject
which would indicate that the truth
had been uncovered. [However. in the
year 1R13 the light was breaking
through. In that year Hans Chris-
tian Oersted, a protessor of natural
philosophy, at Copenhaven, Denmark,
pnhlished @ work in German on the
identity of echemical and electrical
forces. In this work Oersted advanced
conjecrures concerning the relations
subsisting bhetween electric. galvanic
and magnetic fluids. which he thought
might differ from one anrother only in
their respecrive degrees of fension.

Six  rears later (1S19) Oersted,
while addresging his students and
while holding a wire earrying eurrent
above a compass needle, was aston-
ished to observe the needle swing
quickly from the normal North and
South direction. coming to rest in a
position at right angles to the wire.

Where could one look for more mo-
mentous evidence of the value of ex-
perimental investigation! For six
vears Oersted entertained the thought
that electricity and magnerism were
different states of a conunon phenome-
non. Concentrated thinking on the
<ubject prepared his mind to recognize
any manifestation of this connection
presented to him, and which easily
might have esxcaped the notice of
athers, Oersted was forty-two years
of age at the time he made his great
liscovery. Ile lived until he was
seventy-four vears of age, long enough
to see the early telegraphs and early
machine generators of eleetricity
started toward that development which
brought in the electric age.

There is here a circumstance worth
noting, as it has a bearing on the
whole progress of science. One might
wonder why Oersted with his first-
hand knowledge of the subject did
not” immediately proceed io extend and
apply his discovery as was done a few
months later hy Ampere, and within
the following eleven years by Stur-
geon. Ohm and Faraday.

While there are in the history of
science numerous instances of simul-
taneous. independent discoveries of im-
portant facts, the general advance has
been conditioned upon a consecutive
order of attack. One investigator con-
tributes additions to existing knowl-
edge of an art. and these new facts
becoming known to other thinkers are
taken up and carried to fronts fur-
ther on where in turn fresh minds,
taking advantage of existing knowl-
edge of all prior contributions, are en-
abled to farther contribute discoveries
and inventions which ecarry an art
forward.
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Ampere’s Contribution

Oersted’s results were puhblished in
July, 18200 Two mounrhs later Andre
Marie Ampere. in  France., having
learned of the Danish discoveries, du
plieated the experimentsz, and on Sep-
tember 15, 1820, in a paper presented
before the French Aeademy. announced

the  fundamenral  principles  of the
science of Flectro-Dynamics.

As if te make up for rhe twenty
unprodnetive  yvears hetween  Volra's

and Awmpere’s discoveries, Ampere in
one week of rime extended Oersted’s
discovery to show that magnetic effeetx
could be produced (romn electric eur-
rent without the use of magnetized
needles: showed rhat currents in oppo-
rite directions repel and rhat eurrents

in the =ame direetion usrrract each
other. Ampere  constrneted a0 long

spiral coil of wire ealled 2 solenoid.
which when connected to the rerminils
ol a bartery exhihited characterisries
of natural magners, At this time Am
pere wax forty-tive yvears of age. lle
died at the age of sixty-one years,

William Sturgeon. in England. in the
vear 1825, made the discovery rhat a
bar of iren placed wirhin the coil of
wire (solenoid) aequired a magnetie
strength many rimes greafer than that
of the solenoid alone: and. turrher,
that when the eireunir of the coil was
opened the magnetism of the iron bhar
disappeared.  Thus eame inro heing
the electro-magnet employed in a mnl-
titide of uses and now well undersrood
by almost everyone.

The stndent of history mayv =ense a
hiatus in importane discovery between
the time of Amperes work and rhe
revolutionizing  discoverios  made by
Faraday ten years later. bur during
these vears many minds were at work
e the problems of electrieiry and
magnetism.  Tlumphrey Davy and Dr
Wollasron. in England: M. Arago. in
France. amd others. carried on re-
searclies which added to the <um total
of definite informarion available to the
experimenter.

Coming daown to rhe vear 1830 we
find that there were in hand for experi-
mental research the wire conduetor.
the primary hattery. the galvanometer.
insulators. the electro-mugnet. and rhe
condenser (the T.eyden jar invented by
Vo Kleist. Pomerania. 17453).  Ilere
were tools to work with. and within
fifteen years thereafter the wire. bat-
tery and elecrro-magnet were emploved
in wire telegraph service.

In 1830 ir ix not likely that even
the most advianced physicist was think-
ing about electric aetion ar a distance
without conducring wires.  But. the
seientific srage was set for further
discoveries. What  new  knowledge.
what new tools were reqiired ro sug-
zest to the philosophers of that period
that signaling could he established
across space wirhont connecting con-
auctors? It is eaxy now for us to
say: ‘As one condition. higher volt-
ages and high-frequency eurrents, of
course.””  And, although ir may seem
to ns now that rhe scienrists of that

rime were inexensably obrinze mentally,
the tact is that discoveries shortly to
be made were to place in the hands of
invesrigators,  tools—mute in  them
selves, but pregnant wirh suggestion
tor new exploration.

The Induction Coil

For the pnrpose of following closely
discoveries which contribnred to the
development of radio signaling we =hall
consider the experiments which led to
the perfeetion of the induction coil
rather than these which led to rhe in-
vention of the dynamo. This. because
regarded retrospectively rhe need was
for very high volrages aud high fre.
quencies.  Obvionsly, the rotating ma-
chine generaror of electricity would
for many veurs tind at hand fields of
utiliry which would be hest served by
generarors of comparatively low volt-
ages and large eurrent capacity.

The need. then. was for a multiplier;
an anplitier of voltage. even at the
expense of reduetion of enrrent vol-
ume.

Faradav's Experiments

Michael Faraday, horn in England
in 1791 had been a newshoy and a
hookbinder’s appreuntice prior to the
rilne he entered the Royal Iustirntion
at twenty-rwo yvears of age as assistint
to Humphrey Davy. During rhe first

e or twelve vears there his duties
were largely of a  chemical nature.
althongh  he managed to keep well

abreast of the times in knowledge of
what had been accomplishied in the
stidy of electricity and magnetism.

Ampere had shown that by means of
21 elecrrie civenit magnetismn conld he
redneed. and following some experi-
ments carrvied ont by Arago, in France.
in 1825, Maraday hecinie possessed of
the idea rhar by menns of magnetism
cleetricity could be produced. The ne.
count of hisx experimental studies ear
ried on between 1825 and 1831 dis-
c¢loses mainly a lony series of tailures.
Perhaps on more than one occasion
rhiroughout these experiments the sreat
trnrh was thundering for acceptance.
The srmmbling bloek was that Faraday
had expected magnetisin to produce a
sustained eleetrienl effeet in a wire
cirenir.

Reusoning that enrvent tlowing in a
wire has a continuous effect upon a
suspended magneric needle, Paraday’s
thought wax that in some fashion it
might be shown that 2 magner could
in tnrn create a continuous tlow of
cnrrent in a wire cirenit. ‘I'lie general-
izartion known as the priuciple of con-
sarvation of enersy was ndal ar rhat
rime available as a check upon hy
porhesis. However. the apparatus
IFaraday  devised 1o investignte the
marter. while it did not contirm hix
tirst notion. served uas the instrumen
raliey  through  whieh a1 more no-
mentous truth was uncovered,

The npparatus emploved eonsisted
of an iron ring upon which was wound
rwo coils of insulated wire. In present-
day terminology we would recognize
this as a one-to-one ratio transformer.

wwwW americanradiohistorvy com

Ruadio Engineering. June. 1928

With a galvanometer connected to the
terminal wires ot one coil, Faraday
lassed a enrrent of electricity throngh
the companion coil.  We can reulize
that his feeling at tirst was oue of
aismay as rhe galvanometer needle
“Kicked” over ro one side and then
returned to its original position. Al
though eurrent continued ro tlow
throngh the coil connected 10 the hat-
tery. the magnetic needle gave uo fur-
ther indication of indnetive etrect.
after a short ohservation Faraday
disconnecred one of the wires attached
ro the bartery and noriced that now
the gulvanomerer needle agaiun moved
away trom. and back 1o, its normal
position.

IHere at last was the great discov-
ery; the coil of the galvanometer was
energized by eleeirie current produced
by magnetism. Close upon the heels
of thix discovery experimenrs were ex-
tended into varioux avenues of eleetri-
cal inquiry, but the developiwent whieh
above ofhers served as a step toward
radio signaling was rhat of rhe induc-
tion ecoil. 'This instrumen!, made pos-
sible by Faraday's discovery. was des-
tined, in the hands of the experimen-
talisrs, ro hecoe ax revolutionary in
its potentialitiex as was the lever of
Archimedes to sueceeding generirions
of  mechanics—each  discovery pre-
sented a key ro the multipliearion of
force.

Advance in America

Joseph Ienry, professor of mathe-
maties and natural philosophy. in the
Albany. New York, Academy. had.
priov to the year 1831, conducted
many experimenrs with magnetie coils
aud electro-magner=. lLle produced the
carliesr really useful magnets: 1hose
previonsly in use having but teeble
atrractive power, due to hmperfection
of design.

The development whieh at this time
was impending was that of the indue-
tion coil. an assembly of elements con-
sisting of an iron core. primary wind-
ing. secondary winding and an auto-
marie eireuit-breaker tor rhe primary
cireuit.

During the tive or six vears follow-
ing Faraday’s employment of separate
coils of wire on 2 common core of
iron ro prodnce ~econdury currents,
selentitie investigators in Knrope and
\merica devoted much rime to studies
of the principles involved and ro the
construction of all imaginable forms
of electro-magnets. solenoids, and coils
for producing eleetrie shocks. In these
yeiars noteworthy improvements were
made by Professor Forbes., of Idin-
burgh: Faraday and Srurgeon, in Eng-
land; Professor Callan. in Ireland;
M. Masson, in France: Dr. Neef. in
Germany, and Joseph Henry and
Charles (5. Page. in America.

ITenry and Faraday. independently,
studiedt the phenomenon of the more
intense spark at the hreak of ecircuit,
over that obszerved when the cirenit
was made. Each learned that the
longer the wire the larger would be
the spark upon interrupring the cir-


www.americanradiohistory.com

Radio Engineering, June, 1928

cuit through the batterv. Also. that
when the circuit included the coil
winding of an electromagner. the
greater still would he the “shock’
upon opening the circuit. The title
of Henry's paper communicated to the
Ameriean DPhilesophical Soeciety, on
January 16, 1835, was: “On the Influ-
ence of a Spiral Conductor in Inereas-
ing the Intensity of Eleetricity from
& Ningle Cell of Battery.”

Faraday had announced the
observation in the Edinburgh Philo-
sonhical Magazine of November, 1834
but Ienry had previonsly, (Annals of
Philosophy. May. 1832) (Silliman’'s
Journal, JInly. 1832) reported experi-
ments whieh pointed ro the same con-
clnsion.

Evidently the

same

thought (o the fore
was to discover means of produeing
the most severe shock. or greatest
spark by employing a <ingle hattery
cell and an inductive eirenit.  In 1837,
Furaday had employed separate coil
windings on a common core: in effeei
a primary and a secondary winding.
but as rhe length of wire nsed in form
ing each coil was the same. or nearly
«0. the sparking effeci ohserved ut rhe
terminals of the secondary winding
was not noticenbly greater than rthar
ohserved upon interruption of the pri
mary circnit irself.

Obviously. of course. onee an ar-
rangement of wire and coil had heen
set up whicrh would produce a maxi
mum of spiark. employinz one cell of
hatrery. this could be further incressed
in volume by adding additional hat-
tery cells in series.

Improvements in Induction Coil

Review of o mass of confemporary
titerature on the sulject indieates rhat
Professor N. 1. Callan. of Maynooth
College. [reland. was the first to pro-
duce an induciion eoil wirh a rela
tively small amount of wire in the
primary eirenit: the secondavy wind
ing being wmade up of a largely in-
creased number of eonvohitions, Wirh
this instrrument P'rof. Callan was alile
ro produce shocks of great severity al-
though the primary eirveuit, in whieh
an interruprer wus connecred. wiax ae-
twated hy but a eell or two of hartery.

The Callan instrument was exhib-
ited and deseribed in 1837, It was,
in faet. a srep-up tran<former of the
induetion coil type—actiited by an
interrupred direcr-current in the pri
mary eirewir.

In rhe same year Daclhheflfer huilt
4 eoil in which a bundle of smalt iron
wires was used as the core in pluce
of solid iron rods previously nsed, and
abour the same time D'rofessor Me-
Gauley. of Dublin, Ireland. applied
an  automatie eirenit-breaker as n
interrupter in the primary winding.

Professor Charles G. Page. of Nalem.
Mussachusetts. who hud for some time
experimented with “shock™ coils. in
1838 communicated to Silliman’s Jour-
nal a description of an induetion coil
with sepurated primary and secondary
windings—the secondary having a

greater length of wire than the pri-
mary. In this instrument the core
consisted of a bundle of iron wires,
and a circuit-breaker was employed in
the primary circuit

The utiliry of this new instrument
for producing  spectacular  eleetrieal
effects was quickly recognized in all
parts of the eivilized world. No scien-
tifie Inboratory was regarded ax com-
pletely equipped until a high-powered
induerion eoil was proenved. In the
hands of expert instrumenrt makers the
appararus soon was issued in improved
and finely finished forms. Ruhmkorfl,
in Germany, in 18531, materially im-
jroved the method of winding the see-
ondary eoil: =setring it up in sections
in order to reduce rhe likelihood of
break-down of insnlarion when the eoil
was in operation. In 1833, Rulhmkorfr
added rhe final ronclt to the instrument
hy comiecring a1 =mall condenser. due
to Fizean. aeross the contaet poinrs of
the circuit-hreaker.

In Ameriea. a well-known instrument
miker of Posron, E. 8. Ritchie. in 1852,
constructed advanced tyvpes of indne-
tion eoils.  Early Ritehie coils pro-
dueed seeondary sparks =ix inches in
length. and in the yvear 1857, an induc-
tion coil was made for the laboratories
of Columbia T niversity. New York.
which produced a secondary spark ten
and one-half inches in length

Thus. subsequent to the yvear 1850,
physicists had as a rool for experiment
a pracerieal high-tension indnerion ecoil
whiel. in eonjunction with Leyden jar
condensers. afforded a means of gen-
eraring and studying the effects of os-
cillating eleetrie discharges on a scale
not possible with the lahoratery appa-
ratng previonsty used.

In thie march of events towards the
radio age thix natter of the oxcillatory
nmiture of eleetrie discharges was of
tirst importance. for by means of these
oscillations electromagnetie waves are
rodueed which are emploved in set
ting up radio telegraph and radio rele-
phone signaling.

The Condenser Discharge.,
Oscillatory
In the year 1827, Felix Savaryr. a
savant of the time. suhmitted an hy-
porhesis whieh suggesred rhat the elec-
trie tlow of discharge from a Leyden
jar condenser might in trurh be oscil-

latary.  Other workers of the time un-
doubtedly were puzzied by ohserved
characteristics of the eondenser dis

charge through a eircuir. differing nx
rhese do from rhe steady effecrs pro-
dueed in a cirenit supplied from a
primary battery.

Joseph Henry, in 1840, produced high
frequency oxcillations, and on June 17,
1842, presented a paper te the Ameri-
can Philosophieal Society recounnting
the resulrs of an investigation carried
on by him with the ohject of unravel-
ling the mystery of the condenser dis-
charge. 'The condenser could he given
irs charge from any available =ource
of electricity, hut the enrrent of dis-
charge. while somewhat spectucular in

www americanradiohistorv com

Page 29

irs effects. had few pracrical applica-
fions.  The discharge wonld produce
sparks, but many yearz were due to
sk before what rthe sparks accom-
plished was to become common knowl-
edge.

In ihe seientific paper here referred
to. Henry stated: “The discharge.
whatever may be its nature, is not
correctly represented hy the single
rransfer from one side of the jar to
rthe other (from one plate of the con-
denser to the orher). The phenomen:
require us to admit rhe exixtence of a
prineipal diseharge in one direction,
and then several retlex sctions. back-
ward and forward. each more feehle
than the preeeding, until equilibrium
ix obtained.”

The secret was out—the discharge
of a eondenser was. plainiv, oseillitory.
This discovery was of vastly grearer
importance than it was known to be at
rhe time. Other investigittors eontinned
to experiment wirh the oscillatory dis-
-harge. Riexs. Waollaston and  Ven
Helmholtz." partieulavly. continued to
investigate: groping into the unknown
tor diselosnres which were slow to
come.

It remained for William Thomson?*
(Lord Kelvin) in the yenr 1853, to give
out the first mathemarical coneeption of
rhe nature of the oseillatory discharge.
lle showed 1hat in a viven case the
frequency of oscillation and the rate of
dissipation ean he calculated when the
faetors, inducrance. eapacitanee and re-
~istance are known in terms of their
values. The formulas whieh resulted
trom  these mathematioal  deduetions
have sinece then heen tools in the hands
of the electrical engineer.

Electromagnetic Waves

By the vear 1833 electrienl xcienee
had reached a siage where there was

need  for analytical atrack by the
advanced marhemarician, In that vear
Thomson wiasx twenty-nine years of

aces Paraday. sixtyv-two D G R, Kirehof?
(in Germany) twenty-nine, and James
Clerk Maxwell, twenty-two, Thomson,
Kirchoft and Maxwell were well versed
in the application of mathematical rea-
soning ro physical problems

IFaraday's  seienritic  nechievements
were more the result  of  experi-
mental skill and scientitic intuition,
than of ability re reason mathem:-
tieally, in the yvear 1827, writing
ro  the youwrhful Maxwell. Faraday
sapidd There is one thing
I would like rto ask youn. When
A marhematielan engnged 1n investi-

gating physieal acrions and results has
arrived at his eonclusions. may they
not he expressed in common language
as fully, clearly and definitely as in
mathemntical formulae? If so. wonld
ir not be a great hoon to such as I to
express them xo%—travslating them
out of their hieroglyphics. rhat we also

YErhaltung dey  Kraft, Rerlin, 1847,
Tundall’s Seientifiec Mewoirs, London. 1853,
rol. 1. p. 143,

L. E. Philoguphical Magazine, June 1853,
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might work them

ment.”

Maxwell, with his great mathema-
tical skill introduced to science new
concepts of electrical and magnetic
forces with special bearing upon what
takes place in rhe neighborhood sur-
ronnding elecirically charged couduc-
tors. His essay published in 1863, en-
titled “A Dynamical Theory of the
Elecrromagnetic Field™ that eleetro-
maguneric effects travel through space
in the form of transverse witves,
similar to those of light and having
rhe =ame veloeity: his theories in a
fuily developed torm appearing in his

upon by experi-

great (reatise on Electricity and
Magoneirism. published in 1873, 1lis
contemporaries, and those who fol-

lowed immediately were not quick to
realize the complete significance of
Maxwell's theories. I'erhiaps the delay
was due to the faet that Maxwell was
not concerned in giving n mechanical
€xplanation of electric and magnetie
actions, contenting hims=e!f wirh the
statement that sueh explanarion was
possible.

Maxwell and Herts

In the span of sevenry-five yveurs,
from Voita to Maxwell, as outlined in
the foregoing. the science of electricity
and magnetism had heen supported hy
1 succession of geniuses who were
in each instance well fitred by natural
abiliLy and temperament to add to and
to carry forward gains in kuowledge.
to the end that higher planes of
achievement were successively reached.

The next important sten toward the
goal of radio was made in the yvear
1887, hy Hertz, and from this date
forward a new generarion of scientists
assumed the task of consolidating the
dizcoveries and inventions of the past.
adding by further invenrion that neces-
sary to usher in practical radio =ignal-
ing.

In the year 1887. of the scientists
whose major achievemneurs are de-
scribed herein, the following had passed
away: Ainpere. Veolta, Arago. llenry.
Maxwell, Kirchofl. Rulhmkortt, l’ag
Faraway, Oerxied and Ohm.

Willinm Thomson (Kelvin) survived.
and was hecoming i veteran. IForin
nately for rhe art there had been in
training in various conntries young
men. then maturing, who were
desiined to countribute largely to the
advancement of the radio idea.

Maxwell’'s equations dealing with
the electromagnetic theory of light,
and with wave propagation traveled
the rounds of the colleges and labora-
tries for a period of ten or more years
before the rrue signiticance of the de-
ductions gained circulation. In 1885,
ten years after Maxwell's complere
publications. one of the small company
who had sensed the full meaning of
Maxwell’s theories was Oliver Ileavi-
side, then thirty-tive years of age.
Ieaviside was Maxwell's first disciple:
the first to vision future useful appliea-
tions of Maxwell's theories. In his ex-
fensions of Maxwell’s reasoning he

treated of motions of electric charges
at different velocities in relarion to the
speed of light rays. Hertz' demonstra-
tion in 1888 of the propagation of
clectromagnetic waves through free
space, and their detection, was hailed
by Heaviside as the first experimental
proof of Maxwell’s clectromagnetic
wiave theory.

Wire Telephony

The wire line telephone was in-
venied in 1876 hy Alexander Graham
Bell. in America, but other thinkers
had during rhe previous fifteen years
ziven thought (o the possibility of
transmitting speech over wire lines.
Ninee rhe year 1845, tetegraph lines
had been extended to al! parts of the
world, and wirh the telegraph an ae-
complished faet it was quite natural
that the electricians and the professors.
who wetre the philosophers of the
period 186G0-1900. should run to earth
every suggestion which pointed in the
direction of telephony.

Philip Reis, in Germany, in 1861,
discovered that a vibrating diaphragm

FIG.A

An early type of Hertz oscillator.

could be actuated by rhe human voice
80 as 1o cause the pireh and rhythm of
vocal sounds to he tran=mitred over a
wire and reproduced at the distant
point by means of electromagnerisu.
In a sratement made by Reis in the
venr 1863, he said: “Two yvears ago I
succeeded in effecting the possibility of
rhe reproduction of iones by batiery
current and in setting np a convenient
apparatus rherefor. If sufliciently
srrong tones are produced before the
sound aperture. rhe mmembrane and the
angle-shaped little haminer upon it are
et in motion by irhe vibrarions; the

cireuit will be at once opened and
closed for each full vibration. and
thereby will be produced in the iron

wire of the spiral the same nnmbher of
vibrations which are theve perceived
as a tone or combination of tones.”

DBell's invention for the transmission
and reproduction of speech consisted
of a device for superposing mauneto-
electric currents upon a battery eir
cnit, and a receiver consisting of an
iron diaphragm mounted in counract
with, or in close proximity to. a sofr
iron magnet.
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In 1874, Elisha Gray, in America,
had been at work on the problem of
telephony; inventing a meithod of
cleetrieal transmission by means of
which the intensiry of the tones. as
well as their piteh and rhythm. could
he reproduced at a distance; aud sub-
sequently conceived the idea of con-
trolling the formation of electric
wives by means of the vibratory
motion of the diaphragm capable of
responding to all of the tones of the
human voice.

In 1876, Amos E. Dolbear, in
America, substituted permanent mag-
nets in place of the eleciromagnets
and battery previously employed. and
used the same instrument for hoth
transmitting and receiving.

In 1877. Thomas A. Edison applied
to rhe telephone a principte previously
known to him, also to Emile Berliner,
and perhaps others: the principle of
the variation of resistanee which car-
hon and various other substances
undergo when subjected to change of
wiechanical pressure.

In order to srick closely to the story
of the rise of radio we shall nor here
ontinune rhe history of telephony. It
may logically he taken up again about
thirty-five vears later upon the advent
of radio telephony.

The important thing nt the moment
i the phenomenon of variable resist-
anee of a circuit which includes a
<mall bloek of carhon in light contact.

Electric Wave Phenomena

It may readily be uundersiood, fol-
lowinz the prefection of the laboratory
induction coil about 1833, that, in tact.
electromagnetic waves were heing
produced daily in the laboratories—
~spreading uselessly through space in
a1l directions from the source. Dottht-
lesx, On many oceasions. experimenters
observed sparks in places where there
wilx no known reasou for sparks to
appeiar. And. on occasion. doubtless.
many experimental circuits containing
£ number of elements not securely con-
nected together electrically, gave in-
dieations of instability which puzzied
and perplexed those carrying on the
vork.

But it was not wntil Maxwell’s an-
nouncerent in 1373 that the existence
of electromagnetic waves was pre-
dicted on reasonable assumptions.
Thenceforward the task was to detect
clectromagnelie wives in space in such
mnnner that their interception. or
presence. might sensibly Dbe recognized.

David E. ITughes® in England. in
1870. noted that when an interrupted
electric current was actuating a
magneric coil. a microphonic contact
placed anywhere in the room was
affected at every inferruption of the
primary circuit. Ludtge.' in Germany
appears to have made a similar dis-

-

3 [lughes revired the word «Microphone’
fifty wears previously used by Wheatstone
ax the name of an acoustic apparafus for
magnifuing 80unds.

+ Dingler's Polytechnisches Journal, 220,
T4R, INTH.
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covery at about the same time as
ITughes,

Hughes, investigaring further. found
that vavious forms of mierophonie
joints were sensitive to electric action
from a distance, Jle learned that
block of ecarbon resting on a bright
steel surface was senxirive and self-
restoring, while loose contact hetween
metals., alrhonzh equally seusitive.
would cohere. remaining in eleetrical
contact (minimum resistance) after
the passage of an electric wave. In the
year 1880, Iughes' results were shown
to Sir George Stokes. and other well-
known physicists, but the idea that the
phenomena observed were a resuit of
electric waves in space was rejected by
Stokes, his opinion being that the
effects were simply rhose of ordinary
induction. as at that time understood.

As further evidence that Maxwe!l's
ideas about electric waves were stowly
but surely taking form in the minds
of the professors. it may be recorded
here thar in 1883, Professor Fitzgerald.
of Dublin, Ireland. suggested from
theoretical considerations. that he be-
lieved it possible to excite electric
wiaves in rhe Ether by means of dis-
charges from Leyden jar condensers.
The trurh was that condensers had
been deing rhar very thing for a hun.
dred and rhirty-eizhe vears—since Von
Kleixt's time: and. since the perfection
of the induction enil about 1850. etec-
tromagnetie waves in space were being
propogited at one time or another in
every physical  lahoratory  equipped
with this instrument.

Heriz Waves

ITeinrich llertz, professor of physics,
in the technical high school at Carls-
ruhe, Germany. in 1887, while deliver-
ing a eclass leeture. demonstrating
with a Leyden jar condenser and two
separate coils of wire, observed thit

the discharge of the jar througzh
the coil atrached to it ecaused
cleetrification of rthe other coil. pro-

vided- and here ix the great discovery

awnited since 1873 —-provided that
there was a xpurk gap in the inducing
cirenit. see Fig. 1. llertz was then
thirty years of age, and was
undoubtedly oue of the most accom-
plished physicists of the time. Follow-
ing his discovery he xoon proved that
eleetricity ean be transmitted in rhe
form of elecrromagneric waves, at rhe
same speed az light, Ile proved that

‘.F

FIG.2

A metalllc loop nearly closed was em-
ployed by Hertz to detect the presence of
electric waves in space.

clectric waves show the phenomena of
refraction. retlection. diffraction and
polarization. as do light waves.
Hertz's experimental demonstrations
were the desired contirmation of Max-
well’s electromuagnetic wave theories.
Immediately in other eountries the
University and College Iaboratories
saw an entirely new series of investi-
gations hegun. In England, I’rofessor
Oliver J. Lodge had. almost simultan-

eously with 1lertz. detected electric
wiaves transmitted along conducting
wires.

SAfter ierty had continved his investi-
gations for gome time he learned that W,
von Bexold, in 1570, had performed exrperi-
ments with dischargcers cannected by wire
to resonator rings., hy means of which he
observed the phenomena praduced in a con-
ductor by advancing and reflected oscilla-
tions. In Poggendori’s Annalen, Vol CXL.
appeared a paper by von Bezold, entitled
“Rescarches on the Electric Discharge”’

In  his writings Hert: gave generous
recognition (o the pionecer iwork of von
Rezold, but it should be remembered that

Hertz's great step forward wag in the use
nf ISOLATED resanator loops. That s,
reeeiring vings not connected by acire with
the ascillatur sustem
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Naturally, it took the experiment-
alists some little time to get used to the
iden of electromagnetic waves. They
were familiar with the action of
magnetic lines of force in the neighbor-
hood of a conducting wire. With a
strong current in the wire the induc-
tive action might be detected at a con-
siderable distance away from the
charged wire when  sensirive inagnetie
needle type of indieating instrument
was employed.

The splendid series of researches
which followed IHertz's discovery dis-
closed that elements of an oscillating
system are a ecapaciry and an indue-

tance, and means for chwmrging the
capacity: permitting it to discharge

rhronegh the induerance.

The resulting combination of elec-
rosiatic and magnetic tields moving
outward into space constitutes an elee-
fromagnelic  wave. traveling uat the
~peed of light waves. Electromagnetic
waves encountering obstuacles consist-
ing of mnon-conducting material pass
fhrongh as light waves pnass through
wiass,  When electromagnetic waves
propaziated inro space arrive at a wire
system, or conductor. the magnetic
lines of the wave set up electrie
oscillations in the eonductor (he effects
of which depend upon the form of
translation employed.

The detecror. or receiver. used by
Hertz in his classic experiments con-
~isted of a metal ring which had heen
cut. 1the two ends being fitted with
<mall metal knobs slightly separated
as shown in Fig. 2. 'This. the first
radio  receiver. was particularly
adapted to the needs of initial in-
vestigntion. The ring conld be given
cxact  dimensions, asx to  diameter,
thickness of wire. and xize of air-gap.
and while it was tav from heing an
ctlicient absorber of energy it was a
persistent oscitlator, well desizned to
1espond to waves of pre-deiermined
lengrh.

(7o be Continned

Radio Industry Presents Broadcasting Proposal

ITH a plan for the estab-
lixhment of a broadeasting
system of the United Srates
whieh will wive o grearly im-

proved radio service. all branches of

rthe radio industry joined in a report

subirted April 2%rd to the Federal
Radio  Connuission  and  urged  that
such a zoal be arrained by natural

evolution rather than by radienl sweep-
me changes. IReduction in the number
of broadeasting stations wirth a mini
mumn of delay and also minimum dis-
turbance in present bhroadeansting was
reconunended.

The industry proposal was presented
by Attorney Frank D). Seort in behalf
of the Narional Assoeiarion of Rroad-
casters, the Radio Manufaeturers' As-
sociation and The Iederared Radio

Trades Association, whose comnittees
had et tirer separately and later
Jointly in Chicago. The report, in-
vitedd by the Commission to aid it in
administering the new *“equal” allo-
cation provision of the radio law, does
not contain a completely evolved plan
tor rhe equal distribution of station
licensex but rather provides a method
of procedure. which is =utliciently
flexible to meet the changing condi-
tions in broadcasting.

The method ealls for the use of
basie “conunon denominators” which
will he placed =utliciently high ro ae-
commodate the normal requirements of
zoues in respect fo wave lengths, sta-
tion licenses, power and periods of
operation which must be equalized in
accordanee with amendments recently
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made by Congress to the Radio Law of
1927.

On (he question of slation licenses
the industry iz patently of the opinion
that there are too many stations on
the aiv at the present time and for
rhat reason suggests rthe fixing of the
“connmon denominator” at one-fifth of
the total number of starions now in

existence, or 140 in each zone. and
that in working to the ideal. ulti-
mately to be realized, 1o make use

of the horrowing clause of the “equal
alloeation” amemdment which permits
rhe Federal Riddio Commission to as-
sign  temporarily station licenses,
power or wavelengths from zones
where they are allotted on a quota
basiz to stations in other zones aft
present above their quotas.
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R.M.A. PERSONALITIES

C. C. COLBY

IRESIDENT. R.M-A,

HE Radio Manufacturers As

sociation Trade =how at rthe

Hotel Stevens, Chieago. will be

rhe largest gathering of the
industry during 1928,

The mewbhers of this Association will
display io the trade their entire line
of latest models of sets and uceessories
and the great sten forward in stabili-
zation of rhe indnstry amd srandardi-
zation of equipment taken during the
past year. will be ap-
parent to all

Important as it is, this
trade show is but one of
the many things which
the R.M.A. has been do
ing for the industry. It
spomsors  and  assists in
condueting  the two na
rional exhibitions which
give to the uxcer the op
portuniry  of  observing
the advancemeur in the
Radio art; it co-operates
with  rhe Institute o
Radio Fngineers in pr
ducing  industry  stan
ards: it has puablished
i seenred wide distri
hution of a manual on
‘Better Radio Reception” ]
to help in the eliminatio
of “man made starie:” it
lhas beeu fostering aund
helping o develop train
ing schools for rhe edne e
tion of those planning « |
radio earveer: it has
veloped a plan for patent I
interchanze among the
industry rhar <honld af f
ford rhe same advantages
experienced by the Anro- ]
motive lndnstry fram n
similar plan: ir has been l
actively eo-opernting wirh
the Federal Radio Com
mission for the improve-
ment of Radio Broal-
asrine  econdirions  and 19
has been working in full
accord with the other
branchex of the indusiry.

In <horr, rhrongh more than twenty
five active eommittees, it ix working
incesuntly to bring order and effi-
cieney into rhe Radio field rthrough
sane, conxtructive lines of action.

€. C. Colby.

HOW THE RM.A. Is FUNC-
TIONING TO HELP ITS
MEMBERSHIP
By M. F. PLANAGAN,
Exeentive Necretury, R.MAL

NROCIATION  service ix  a
strange force. Its intrinsie

“nlue ean bhe mensnred only hy

the vardsrick of individual co-
ordination, and so, obviously, its effee-

tiveness is unever as unitormm as dis-
ciples of ecooperarive work would like
1o ~ee ir. 1t is wholly dependent upon
the varying ability and inelinarion of
varions members ro apply it ro their
specitic problems.

However, indusrries nre fusi learn-
ing that this is the day of eoonperation.
and that acrive ecompetition for the
consnmers  favor is making assoeia-
tions one of the prime meians of stem
ming the tide of ecconomie inrrusion.

Nervice is exxentixally the keynote of
the ROMUAL in it plans and aims=: an
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ideal of cooperation 10 safeguard
present aud futnre ot a vast industry
that has intrigued the wide world by
nniversal adaption ro its needs.

Numerous funetions have been inau-
eurared that have promoted larmony
and progress within the ranks of our
members. and each year there is added
divisions of service rthat are weldiug
the cla==es of membership into stronger
accord and nnderstanding.

Chief among these is the Relations
with Disrributors, taking the form of
aid amd development of retail interests
and general cooperation tending to
build up berter distriburive methodx.
Out of thisx poliey has come i close
affilintion with powerful allied groups:
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patent interchange. patent researeh,
fair rrade practices. an engineering di-
vision. employment aid. tratfie serviee,
credit and eollection serviece.

‘hirough rhe last activity, the 1L
is assnming a great respousibility to
it members and rhe imdostry.

By the appeintment of the Honorable
IFrank D. Seott, the membership of the
1:.M.A. has in Washington a highly
ciipable representative to  protect its
legislative interest=. Kaeh year also
ninler the auspices of the RM.AL there
ix held a1 convention and trade show

which  hrings  together

manufactnrers jobhers
| and dealers  for inter
change of idens. fellow-
ship. and to eolleetively
determine the merchan
dising  course ftor the
ensuing season.

Among the growing ac
tivities which are assuin
ing important proportions
are rthe establislinent
of the Manufacrurers
Transfer Burean. the en-
largement of the Tratflic
Department i heud-
quarters with a “Crath
Manager giving full time
to interesis of members,
publieation of the Inter-
ference Mannal, “Detrer
Radio  Receprion,” Tub.
licity Nervice and a new
departent providing
window pesters and other
aids.  publication of a
membership with
omplete informatrion con
cerning manntacimred
products  of  mewmbers,
sonrces  of distribution,
credit  information  and
patent information.

In  addition  ro  the
specitie aerivities referred
to. the Associntion has
done mueh rhat may be
termed alrrnistie.  This
A deals primarily with the

- Radio Art itselt and the

publie’s interest in edu-
cation. as well as amuse-
The future of onr work looks

list,

ment.
hrishr.
A. J. CARTER

CIATRMAN,  KMA  PATENT INTER-
CHANGE AND PARTR COMMITTEES

WO of the prineipal problems
hefore the radio industry are
2 workable solution of the
patent question and mainre-
nanee mid promotion of the parts mann-
facrurers’ bnsiness, A= ¢hairman ot
the two R.M.A commitrees having these
problems in hand rhere has been a
double-harreled duty of tiring and
heing tired ar. This has been particu-
larly rrue in connecrion with the patent
problem.  Ir is an explosive question
when and wherever disenssed. What
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the R.M.A has been trying to do, now
witht reaxonable prospects for siucoess,
is to evolve 3 patent  cross-licensing
plan which may have the same stabiliz
ing effeet upon the radio industry as
a similar patent interchango plan has
for the automotive industry, Instead
of constant patent wartare, the aim of
the RMLA in developument of the patien
interchange plan has bwwen anhstitnte
for patent warfuarse g s Lt R
able community of yuitent inter
be sanely administerad, with thie garh-
lic and the common indus=try fnter
above private individmsl fnerests, Fo
months the R[4
Committee hax beey I il owork on
the cross-licensing  plan whicl
finished form, we now |
to our membership amil secire its (-
proval and adopticg,

U Inlerelin

i. J

fharrtar

H. B. RICHMOND
DIRECTOR, ENGINEERING DIVISION,
R, M, AL

HE development of enginering

standitrds gives the history of

the art itself. Thix hax heen

especially true in radio. The
first problems covered just sueh <imple
ones as terminal designation, then in-
terchangeability, test methods. and
now finally the very classitication of
a complete set itself,

Progress has been remarkably rapid,
It hardly seems possible that one short
year ago standardization had come to
a standstill because two associations
were doing similur work, True enough
that hoth associations are continving
their work., but in harmony. so that
toduy the radio industry isx operating
wrder g truly industry standard.

It has been demonstrated more
clearly than ever that while the radio
industry must consider the work al-
ready done in other industries it can-
not delay its progress until approval
can be obtained from outside bodies.
Its problems mus=t be met promptly as
they arixe. amd within the indastry.

The next step is in the line of co-
operative research and patent inter-
change. While it may take xome time
for such a program to become effective.
today finds us marvelling at  ounr
standardization stupidity of a yvear ago,

© Bachrach

H. B. RICHMOND
Director of Engineering Division,
. MoAL

and thus a year henee will undoubtedly
find in effect the next desired engineer-
ing step forward-—research  co-operi-
tion and patent interchange.

. B. Richmond

THE NEW RADIO LAW
By BOND P, GEDDES
Executive Vice-Pres,, R, M. A,
NTRIKING example of aetual
dollars and cents value to in-

dividual  members  of  trade
associntions,  and  specitieally,
memhers  of the R.OMMLA, has  heen

given recently in connection with the
new radio law passed by Congress and
signed by President Coolidge.

The radio industry. as represented
by the ROMLAL and associnted organi-
zations of the “triangle,” the Nutional
Association ot Broadeasters and the
Federated Radio Trades  Aszsociation.
and the business of each individual
member of the industry, as well as re-
lated interests, were guarded ngainst
serions financial damage threatened hy
the original legixlation proposed in
Congress,

While manufacturer members of the
ROMLAL were busily engazed in their
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own work of producing
parts amd accessories; which broad-
casters  were busy putting out their
programs; and jobbers and dealers at
work supplying the public with radio;
editors of newspapers and trade magn-
zines writing about radio, representa-
tives of the radio trade associations
were inoa lot fight in Washington,
lasting during the entire month of
Marel, to avert financial losses to all
radio interestx threatened by pending
legislation,

radio  sers,

e was obviously impossible for the
manutfacturers,  broadeasters, jobhers
and dealers, and others in the radio
industry to he in Washington to pro-
tect their own individual interests. It
wiax o collective job, a trade associa-
tion job: and it wax highly suceesstul,

What threatened every interest, amd
more, the interests of the entire radio
public in its reception of broadeasting,
was the unworkable, highly objection-
able plan advanced by Representative
Edwin L. Davis of Tullanhoma, Ten-
nessee.  This proposed arbitrary, dis-
astrous divizion “equally™ of all radio
broadeasting  facilities  into the five
radio zones, regardless of broadenst-
ing tatent, eapital to erect stations, or
pihlic demand therefore, and alxo re-
gurdless of every prineiple of radio,

It was instantly recognized by in-
dustry leaders as highly inimical to
the public and industry interests, The
original legizlation would have dan
gerously disrupted broadeasting, dam-
aged the publiec through inability to
receive  satisfactory  programs.  and
reduced salex of radio while striking
at broadeasting,  An arbitrary “equal”
distribution throughout the tive zones
of theatres, churches, singers, actors,
lecturers and orchestras, or ximilar
cequal™ distribution of railroad ears,
telephones or milk bottlex would have
been ax logical, by mandate of Con-
aress,

Radio  axsociation  representatives
on March 2nd began the fight which
ended in material moditiention of the
radio legislation, xo that, it ix hoped

and believed, it ¢an bhe administered
by the Federal Radio  Commission
withouwt material harm resulting to

the public or to the indastry,

LIST OF R.M.A. SHOW EXHIBITORS

Booth Locations:

Plain Numbers—Exhibltion Hall, Lower Lobby.

4th to 25th floors.

Letter B preceding, IBall Room, 2nd floor seuth,

Display Rooms,

| Booth No,

Name of Exhibitors Demonstration Name of Exhibitors Booth No. Demonstration
Room ~ Room
Abox Company, The . 158 513 Allen—Bradley Company . . . 0ga°0000 ..| B-68 |
Acme Elec, & Mfg. Co, | 5¢ 5244 Aluminum Company of America . . . ..| 81-62
A-C Dayton Company, The. B-63 | 805A-806.A American Bosch Magneto Corp. . .. .| B-11-12-13 | 2002 to 2010, Ina.
Acme Wire Company, The. . . ... ... .. B-8-9 American Mechanical Labe., Inc ... 25
Adler Manufacturing Company . . .. ... B-74-5-8 1005-1006 Amrad Corporation, The........... c... 99-100 5424
Aero Products, Inc. . 50000000000 B—42—43 Amsco Products Co................ .. 51
Aerovox Wireless Corﬁ s B-83 Andrea, F. A, D, Ine.... ......, 18-19
-All-American Mohawk Corp B-86-67 2100-2101-2101-4 || Apex Electric Mfg. Company B-87 1444
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Booth No. | Demonstration

N |
Name of Exhibitors | Booth No. | Demonstration Name of Exhibitors
oom ocom
|
Arco Electrical Corp.. . ....cvvvvvnen et 22 Minerva Radjo Company. 43 545
Arcturus Radio Compan B-30-31 Molded Wood Products Company B-29 450A
Argus Radio Corp 23 546A Muter, Leslie F. Co............ B-48 532A
Aston Cabinet Manufacturers 105 421A
Atwater Kent Mfg. Co............... B-37-38-39  1700-1701 National Carbon Company, Inc.......... B-32-33 700-701-701A
1701A-1721 National Company, Inc............ .... B-98 439A
Belden Manufacturmg [0 T 144 National Vulcanized Fibre Co )
Benjamin Elec. Mfg. Co.. - - 56 Newcombe-Hawley, Inc............ - B-34-35-36 | 500-01-01A-560A
Best Manufacturing Co. 14 451 Northern Manufacturing Company. . .. 137 | 556A
Birnbach Radio Company.. . 145 Northwestern Cooperage & Lbr. Co 129
Brach, L. 8. Mfg. Company . . B-57 560
Bremer-’rull Mfig. Company B-3-4 557 O'Neil Manufacturing Co.......... 77-78 1604-1605-1606
Bright Star Battery Company 71 Operadio Manufacturing Co. . .. . - 63 | 705-706
Brookiyn Mctal Stamping Co 146
Brown & Caine, Inc.. 6 Pacent Electric Company, Inc.. . B-51 619-620
Buckeye Mfg. Company. ’lh 114 522 Perryman Electric Company, inc.. ... 53 2
Buckingham Radio Corp.. B-71 547 Philadelphia Stor. Bat. Co....... e 123-124-125| 604A-605A-606A
Bullens Company, D. K.. 52 Display
Burgess Battery Company.. 10 1404A-1405A
Bush & Lane Piano Company............. 131-132 1005A-1006A Headquarters
| 1406A
Carter Radio Company . . .....oonvvnenns 66 Pierson Company, The.. ...... 113 {
Case Electric Company . .. ... - .| B-90-91 440A Pioncer Radio Corp.. . 34 | 528A
Cas“ell Ru&an Company. The -82 451A Platter bmet Comp: 91 122A
C. E. Mfj mpany. Inc..... 107 1300-1301-1301A Polymet Mifg. Co 143
Celeron Company, hew..ven.- 49-50 Pooley Co.. B-40 1704-1705-1706
Central Radio Corp 44 Potter Mfg Co . . 45
Central Radio Laboramnes it 151 Precision Products Co 104
Chicago-Jeflerson Fuse & Elec. C 96
Chsllicothe Furniture Company . 80 Q. R. 8. Music Company......... 109
Columbia Phonograph Co.. Inc 148-149
Consolidated Radig Corp 1605A-1606A Racon Etec. Co.. Inc.... R sai syl 119 413
Continental Fibre Compfmy 76 Radio Corp. of America. ... o.o.. 57-58-59 1400-1401-1401A
Cornish Wire Company . - B-28 1402-1402A-1423
Crosley Radio Corp.......- 97-98 900-901-901A Radio Foundation, Inc......coovvonnnns B-27
Crowe Name Plate & Mfg; Co 39-40 Radio Master Corp.. 138-139-140| 2205A-2206A
Cunningham Co., Inc., E. Teeevvveenvnns 134 2019 Radio Recepter Companv B-69 530
Raytheon \ﬁg ..... 41 1900-1901-1901 A-
Day-Fan Electric Company. 1805A-1806A R.B. M. Mfg. Co.......
DeJur Products Company 504 Red Lion Cabinet Co. 1704-1705-1706A-
Deutschmann Co., To Reichmann Compan 533
Diamond Electric Corp.. 536 Roberts Company. H. T S 800-801A-802A
Diamond Vacuum Products Co. 7 Rola Company.....oovvueeeanencsiens. 5394
Dongan Electric Mfg Compﬂﬂy 152
Dooley Electrical Mf ('go 79 Samson Elec C O rewewivinsi 3 s ol pamsns 5 58 70 |
Dubilier Condenser Corp. Sandar Co F . < 101
Sangamo E! e 3 Co 135-A
Eby, H. H. Mfg. Co Inc ................ 133 Scovill Mfg. B-23-24
Ekko Company, The. 88 Sentinel M —52 537A
Electrad, Inc.. Ay .| 159 532
ey R ik o o s33
Igin net Company.- {
Elkon Works, lnf) ...... oy ;"140 1404 1405-1406 4457
Essenbee Radio Devices | 546
Excello Products Corp.....ooovvrerones B-64-65 | 512A 19
Fast. John E., Inc e R Corp. o121 e i1 t4z0a
ast. John VG %3 ¢ g o o B o plitdorf Radio Corp. B-72-73 —1419-1420.
Fansteel Products Co., Inc. 85-86-87 600-601-601A Standard Radio Corp. . 6 515A-517A
Farrand Mfg. Co.. Inc. - B-58-59 2102 to 2111 Inc. Steinite Radio Corp. B-20-21-22 | 412
Federal-Brandes, inc.. B-60-61-(, 1000-1001-1001A Sterling Mfg. Company . 36 lA
Federal Furniture Factones. ln | Stevens & Company. Inc....... 157 4 3
Federal Radio Corporation... 81-82 534 Stewart Warner Speedometer Ccrp. n B-46-47 423A
Ferranti, InC. .. ... -z - Sunlight Lamp Co.. 2 |
Findlay Mfg. Co., Inc., Roben. 5 519-20A Super~Ball Antenna Co. 12
Formica Insulation Company - Superior Cabinet fochass D VR 112-113 522
Freed-Eisemann Radio Corp.... 512 Superior Cabinet Corp.. ... 83
French Battery Company . - St. Johns Table Co... ... 16 548A
Freshman, Chas,, Inc.. 521A Sylvania Products Co.. B-16-17-18 | 2000-01-01A-02A
Frost, Herbert H., Inc. ...
Televocal COrp. ...oovvvivemnnnnnnons B-84 539
General Dry Batteries, Inc.......coovvens 12 Temple, Inc. | 108 I 457
General Instrument Corp. N 13 Thordarson Tlec. Mfg. Co. B-41 509A
General Radio Company . - | B-s s Timmons Radio Products Corp... ... ... 120-121-122| 603A-605-606A
General Trans{ormer CDTE 35 36A Not Headqrs.
Grand Rapids Furniture Co. 72 S26A 1403A-1405A-
Gcld Seal Electrical Compan 4647 561 A-563A-564A 1406A
Grebe & Company. A. H... | 65-A 523 Tower Mfg. Corporation. ......... 513A
Greene-Brown Mifg. Company | 17 0 Transfcrmer Corp. of America. 516
Grigsby-Grunow Company . . ........-.- .| 64-65 2222-2223 Trav-Ler Mfg. Corp....... o 10 544A
) Tyrman Radio Corp........oooovvnin | 502A
Hamilton Mfg. Company............-.oo0) 1-2 i
Hammarlund Mfg. mpan)' 24 Udell Works, The. .. .coviicinnrin.ns . | 553
High Frequency Labs.. 10 United Cabinet Mfg. Co.... .. . 605
Howard Radio Company. . 106 United Radio Corp 2400-2401
Hoyt Electrical Tnstrument Co - | & Utah Radio Products Co. 604-606
Hubbell Mfg. Co., RT3 509 Ultratone M{g. Company, ‘Inc
Hyatt Electrical Corp. 153 453A B I
| Victoreen Radio Company...........
International Resistance Co............... | 18
Walbert Mfg. Company............ 1 553A
Jewell Electncal Instrument Co ...... R-50 Wasmuth-Goodrich Company. . ... .. 507A
ensen Radio Mfg. Company . - 507 Watsontown Table & Furn Co 74 561
Jones, Howard B........... Webster Company . B-97 632
Webster Elec. Co.. 4 556
Karas Electric Company ................ | Wells-Gardner Company 103 537
Karpen,S. & Bros.......... | MRE | Weston Electrical Instrument B-94
Kellogg Svutchboard & Sup. Co. cooe.| B-25-26 | 718-726, Inc. Wilcox Laboratories. ... .. 20 550A
Ken-Rad Corp., The.. ...... ...l on . .
King \1anufactunn&$orp .| 03 521 Yale Electric Corp.. .. 134-A 819-820
Kingston Products .. 128 Yaxley Mfg. Co....... 135
Knoxville Table & Chair Co., . 155
PO e Bl oy e iy M S 118 gggtz)-zzm—zzom Zenith Radio Corp............ ... 89 | 505A-705A-7064
Kolster Radio Corp.......cooovnnnnnns B-60-61-62 | 1000-1001-1001A Trade Papers |
Citizens Radio Call Book .............. 33-A
Lund, I. A. Corp.sueeverrnmnurnroesoness | 141 Electrical Dealer....... 1 ] |
Experimenter Publ. Co. 32
Magnavox Company, T v vl 111 Phono & Talking Mach. Wi eekly . 27
Maring Wire Company. B-6A Radio Engineering.. .. .. 33
Marii Elec. & Mfg. Compnny 110 | 819A-820A Radio Retailing 30
McMillan Radio o8 B-79 557A Talking Mach. Journal i il &
Micarta Fabricators 1())Dmpany ............. B-80 { Talking Machine World .. ............... 29
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The Sulphide Rectifier

An Explanation of lis Functioning and Its Application 10 Radio

HIE Suiphide Reectifier was de-

veloped primarily for battery

charging, but has found so

many other uses that it has
become necessary to build a complete
line of rectifiers covering a range of
output voltages from 2 to 30 volrs, and
outpur currents from .2 (two-tenths)
o 3 amperes.

The voltage and eurrvent range can
he extended to any desired amount
by proper series and parallel connec-
tions.

The object of this article ix ro xet
farth a number of uses and give =uffi-
cient technieal data to enable engi
neers and designers of appliances to
properly use the rectitier,

‘The Sulphide rectitier is entirely dry
and free from acid. It ean be used
in any position and lends itself to
compact assembly with orher appli
ances.

A few of the many uses of the rec-
tifier ave ax follows:
Battery chargers

Bartery substitutes.

entively  elimi

nating the battery,

A power units for radio uxe.

Time clocks.

Burglar alarm systems,

Energizing electro-magnets such as
uxed in dynamic speakers.
other

Electroplating and electro-

chemical uses.

Fig. 1. The Cupric Sulphlde Disc.

sed with a drv condenser of 750
mfd. capacity or over, and rhe proper
induetance. smooth direct current will
he delivered.

Principle of Operation

‘The operarion of the sulphide recti-
fier is based on the phyiseal fact that
when relatively highly electropositive
ind electronegative bodies are bhrought
into proper contact and current passed
%0 that an electrochemical reaction
takes place at their Jjunetion, an asym
metrieally conducting film is formed
at the junction which permits the
passage of current in ome direction

*Chief Engineer, Elkon, Ine.

and Industrial Uses

By Dr. H. Shoemaler*

only. These films can be formed and
continuously maintained when proper
electrical and physieal conditions pre-
vail at the junction.

To iusure continuity of conditions in
sulphide rectitiers. the electrode bodies
are held tightly in close contact under
a relarively high pressure by suitable
means

Superior eperating characteristics
are obtained in certain reetifiers hy
rhe use of magnesium ax the clectro-

CUPRIC

INSULATING BUSHING BoLT

RADIATOR PLATE

MAGNESIUM

Fig. 3. Showing the construction
of a sulphide rectifler and the
relative position of the disc,

positive electrode body mind cupric satl
phide as the electronegative elcctrode
Lody

When a plate of cuprie suiphide is
held under suflicient pressure in con
taet with a plate of magnesium and an
A.C. voltuge of proper magnitude ap-
plicd across the junction. the film
which imparts rectifving eharacteris-
ties ix formed generally during the
first cvele. after whieh rectified eur
rent will pass from the euprie plate to
the magnesium plate. Cupric sulphide
plates in sulphide rectifiers are formed
to have the proper physieal structure
as well as proper chemical composi
tion. The surface of rhe electropositive
bhody is also treated so as to insnre
highiy uniform operating character-
ixties.

When the couples. comprising dises
ot euprie sulphide and magnesium are
heid together by a pressure whieh In-
sures substantially uniform contact
throughout the junction. for example,
a1 pressure of 200 pounds per square
ineh or more, the current blocking film
which is formed is observed to unite
these electrode dises as though they
were fused together, forming a coutin-
uous conductor which has a relativety
high resistance to the passage of cur-
rent from the magnesium to the cupric
snlphide disc and a relatively low re-
sistance to the passage of current from

the cuprie sulphide to the magnesium
disc. Careful measurements show that
the ratio of these resistances are sub-
stantially in the order of 75 to 1, for
example. in a given couple, the high
resistince vilue isx 30 oluns. wlereas
the value of rthe resistance to the
passige of enrrent in the other direc-
iion is bur 4 of an ohm.

Sulphide Rectificrs Are Self
Healing

Temporary overload nnder operating
conditions might cau-e (he rectifying
film to break down. As soon s the
overhead is removed. chemieal reaction
tikes place amnd the rupture is healed.

Fig. 1 shows the form of the cupric
sulphide disc used. Thix dise is called
the cupric. Fig. 2 <hows the form of
the magnesinin dise used and is called
the magnesinn:.

Fig. 4 shaws the velative position of
the cupric and magnesium and the
method of construeting the rectifiers.

It will be seen from I ig. 3 1hat the
eupric and maguesium are in contact
and placed between the two radiator
plates. In praetienily all rectifiers, a
number of these combinations are ysed
in sneh a mauner as to withstand the
required voltage.

The cuprie and magnesium combina-
tion ix called a junction and a com-
plete rectifier ix inade up of the neces-
=ary number of junctions to meet the
required voltage conditions.

Consiruction of the Rectifier

Fiz. 4 shows the complete rectifier
in section. This rectifier consists of 16
Jjuncrions divided into 4 sections, each
section consisting of 4 junctions. The
radiator plates dividing the sections
are called terminal plates. The twa

plates at the end of the rectifier which
have projections or feet for mounting
the rectifier are called end plates. It

Fig. 2. The Magnesium Disc.
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will be seen from Fig. 4 that the mag-
nesiums,, the cupries, the radiator
plates, the rerminal plates and the end
plates are mounted on i holt and insu-
lated therefrom by an insulating tube.
3y means of washers. the bolt and the
nut these junetions and plates ean he
held together under great pressure.
In this particular type of rectitier the
end plates are in contact through the
bott.

The two end plates form the positive
output terminals and the center termi-
nal plare forms the negative output
terminal. The orher two terminal
plates are the A.C. terminals to whieh
the A.C. input cireuit ix connected.

For convenience in mounting or con-
necting to applinnees a hase ix wene-
rally arrached to the vectitier which
will be shown later. This type of rec-
titier is known as the hridgze connected
rectifier and is rhe type in most gen-
eral use.

\nother type of rectifier is used to
some extent. which is <imilar in ap-
pearance nnd meeliznicil eongternetion,
but has only one terminal plate located
in the center. The two end plutes are
also insulated trom each orher. ‘This
type of reetitier is knowun as the center
tap rectifier and requires a =pecial
rransformer 10 operate it. The advan-
taves and the merhod of use of these
fwo types of rectitier will be set forrh
larer on.

"he safe operating voliage pev june-
tion is 4 volrs and must not be ex-
ceeded in operating conditions.  Iaech
junction, however. will stand a volunge
of up to abour +# veolrs without injur-
ing the rectifier if nor maintained for
too lonz a time. 'Thesc voltages are
R.M.S. values.

By connecting a number of junctions
in series rhe recritier can be built to
withstand any voliage. Thus, a 16-
section rectitier which has four junc-
tions in series will operate on input
voltages up to 16 In practice. how-
ever. this rectifier would be operated

MAGNESIUR PAGNESIUM

DA

INPUT wAVE FORM

NN\

QUTPUT wWavE FORM

b

FULL wAvVE RECTIFICATION

Fig. 6.
wave

Sulphide rectifier in a full-
circuit and comparative
wave forms,

at a volrage of about 13. allowing ap
proximately 1 volt for increased line
voltages.

It has been found good praectice to
design (he ¢ircuits for normal opera-
tion with approximitely 3.4 volts per

junerion. as this gives a snfticient
factor of sufety for increased line

voltages and prevenrs overloading of
the rectitier.

1n the hridge counnected iyvpe of ree-
titier each section of the recritier has
to withstand the total voltage.

In the ceuter type of rectitier each
section must withstand twice the total
voltage. but as 1t twice a= many
junetions in series i1 readily with-
stands this inereased voltage.

Two general methods of using reeti-
fiers are now in use.  One method.
known half-wave vectitication, re
quires only one juunetion or one series
of junetions the voltage require
ments may demand. The other method.
known as the full-wave reetitication.
requires it least two junetions or two
series of junciions ax the volrage con-
ditions may demand.

nas

ns

as

view of a

Fig. 4. Cross-sectional

complete sulphide rectifier con-

sisting of 16 junctures divided into
four equal sections.

Half Ware Rectification

Fig. 5 shows an elementary cirenit
for halt-wave reclification. 7The A.C.
energy is tlerived from the secondary
of the transformer which gives the re-
quired volrage. Iu series with this sec-
ondary ix n resisiance R and a recti-
tier jnnetion. or =eries of junctions.
The resistance 1L ean of course he re-
placed by a hattery or any other form
of lond. 'The impresseilt wave Lorm is
shown it a and the recritied or output
wave form is shown at b

It will be seen from Fig. 5 that the
current piasses throngh the rectifier in
one direction and is suppressed in the
orher direction, thus allowing a pulse
or tlow of current during one-half of
the cyvele amd suppressing during the
other half of the cyele. This tyvpe of
rectifier has a number of disadvan-
tages and is not used to any great
extent.

Full Wave Rectification

Fig. 6 shows an elementary circuit
for produeing full-wave reclification.
It will he seen from the fizure that
two rectifier junetions or two series of
rectitier juuctions are used in series
with each orher and in series with a
rranstormer secondiry, which delivers
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HALF WAVE RECTIFICATION

Fig. 5. Sulphide rectifier in a half-
wave circuit and comparative
wave forms,

the required voltage. 1t will ialso be
seen that the load rexistance R or
stornge hartery, as the case may be, is
connected trom the center of the trans-
former secondary to n point in the cir-
cuit between the two rectitier junc-
tion=. "The trausformer used in this
type of circuit is called a center tap
transtormer. ‘This cireuit is, in fact,
a combination of two half wave recti-
fiers and each section of the trans-
former sccondary must give suflicient
voltage 10 force the required current
throngh the resistance R or storage
battery, as the caxe may be. Careful
consideration of this fignre will show
that when the current tlows in one
direction. one set of junetions will
oppose its flow and the other ser of
junctions allow the current to tlow
through it. When rhe direction of the
current is reversed. the rectifier junc-
tion whieh allows the current to tlow
through it is reversed. which keeps
the direction of the current through
the resixtance I8 the same ftor cach
half wave. @ shows rhe wave form of
rhe impressed E.)MM.F. delivered from
fhe rransforimer ferminals and b
shows the wave form of the rectified
enrrent. It will be seen from Fig. 6
that both halves of the waves are rec-
titied. The disadvantage of this method
of rectification is due to the fact that
the nransformer requires a secondary
which zives twice the voltage required
for rectitication. and which increases
ihe cost of rhe transformer.

Bridge Connected Rectifiers

Fig. T-A is an elementary circuit dia-
zram of (he bridge connected rectifier.
There are two similar eircuit diagrams
shown in this figure. It will be seen
from the dingrams that there are four
separate rectitiers nsed. each rectifier
being in an arm of the bridge. liach
of these rectifiers represents a section
or series of junctions in the rectifier
such as shown in Fig. 4.
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| Flg. 7-A. Dia-

grams illustrat-

I | ing the func-

tioning of a

| sulphide recti-

fier in a bridge

connected recti.

; | fication clrcult.

The  current

path is shown

in poth circuits
in one of which

In rhe left hand diagram R repwe-
sents a resistance or hattery load. The
arrows show the direction of current
through (he bridge arms and the heavy
lines show the part of the circuit the
current flows rhrough when rhe input
current flows in one direction. The
right hand diagram shows the diree-
tion of eunrrent and the puth throngh
the rectifier when the input current is
reversed. In Iig. 7-Il'. a shows the
inpat wave form. b shows the recti
fied wave form corresponding to the
left hand diagram. ¢ shows the input
wave form und d the output wave
form. correxponding to the right liind
diagram.

¢ shows the input wave form and f
shows 1he rectitied wave form due to
full wave rectifieation.

The foregoing sets forth the general
principtes and method of use of the
sulphide rectifier.

In the practical appliearion of this
rectitier i1 is necessary ro give con
sideration to the relations hetween the
input voltage and the ontput voltage,
and the input current and ourpur cur
rent. As the input volinze and input
current are always alternating cur-
rent, rhey will he R.M.S, values and
should he measured by a 1ype of
meter which gives these values.

The output voltuge and current con-
sists of current pnlses causing the eur-
rent 1o flow in the same direction, but
varying in amplitude from zero to a
maximum. If this current is meusured
by direct currenr meters of the D'Ar-
sonval rype. average vatlues will he ob-
tained, which, for all practical pur-
poses, is equivalent to a steady current
of the value indicted hy the merer.
Therefore, alt values for A.C. voltage
and current will be R.M.8. values and
all values for voltage and current on
the output side of the rectitier will be
average values.

The two general applications of the
rectifier found in practice is for charg-
ing storage batteries and for convert-
ing the aliernating into direct current
to be used as delivered from the recti-
fier. In some cases, this pulsating cur-
rent is smoothed out or converted into

the current s
reversed
|
a direer current by means of induet

anees and capaciries.  Jn ather eases.
the pulsating direet enrrent is used as
delivered from the rectifier.

em-

A complete battery charger
in a

ploying a sulphide rectifier
full-wave circult.

Where the reetitier is used for charg-
ing storage hatteries, rhe ourput volt-
age is approximately 637 of the input
voltage and the ourpur current is ap-

S e — S Bl —= 1
a / c
/
INPUT wavi tOR®M TMOUT wavt foRm /
)
Fig. 7-B. In- /\
put and output b d _/ \
wave forms ="
;:":gevecot:netc’;e OUTPUT WAV 10K7t - FiRST WaL? CYELE CUTPUT wAYE FoR ™ - SECOND HALH CYELE
i 5
ed rectification
circult shown in |
Fig. 7-A. Note |
the input wave |
form e and the %
resultant full- e /
wave form f. ° /
vlnl’ll' Wwavt roRN
3
UL WAVE RECTINCATION
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proximartely 6G% of the input current.
In cases where the recritiers are used
with condensers and inductances such
as the filter circuits, the eunrrent and
voltage reliarions are practically the
same as when used for charging stor-
age batreries. When the rectifier is
nsed on cirenits consisting of a non-
inductive resistance load the output
voltage is approximately 30% of the
input voliage. and the output current

is approximarely 9% of the input
current.
Where rhe rectitier is used on eir-

cuits having an induerance and resist-
unce alone. the onrput voltage wiil he
slightly under 50% of the input volt-
aze and the output current may he as
high ax 93% of the input current.

Rectifier Circuits

Battery Chargers: ‘The proper cir-
ciit for operaring the rectifier de-
pends on the purpose for whieh the
rectifier ix used and on the degree of
regulation required.

I'ig. 8 is a typieal circuit used for
hatrery chargers, This diagram shows
a transtormer which has the required
capacity and secondary voltage. “R”
is a resistance or reactance which may
he variable if desired. ~“ACI” is an
ammeter used to measnre the A.C.
input current. “ACV™ is an alternat-
ing current voltmerer used to measure
rhe voltage acvoss the output terminals
of the rectitier, “DCL” is a direet eur-
rent sunmeter nsed 10 measure the out-
pur current of the rectifier and is in
series with rhe ontput terminal of the
rectitier and the hattery., In eonnmer-
cianl appararus. of course. tlhese melers
as a rule are not inchided and are
shown in rhis diagram principally to
show 1he location of the meters in the
cireuit  when quantitative easure-
ments are raken,  In battery charging
applinnees it is essential rhat the re-
sixrance “R™ he of suflicient valie to
maintain the charging ecurrent in the
battery within required limits, Where
rhese charging rates are to be varied,
the resistance should be variable, or
a tapped secondary be used so that the
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voltage cun be varied. A variable re
actance (or reactor) may be used in-
stead of the resistance. This has two
advantages over the resistance in that
it will give a voltage drop necessary
for regulation wirthout loss of energy
und can be constructed without a shd-
ing conract such as is necessary with
u variable resistance.

For bartery charging appliances. the
resistance “RR.7 or reacrance. <hould
give & volrage drop of at least 20% of
the inpur voltage of 1he rectifier. As
an example. if the reetifier input velt-
age required for a certain charging
rate is 12 volts. the voliage delivered
from the terminals of the transforiner
under full load econditions should be
120% of 12 volts, orv 144 volts. In
cases where the charging rate of the
battery is to be maintained at a vevy

constant rate over wide line volrage
variatious. this resistance <hould be
increased sntficiently 1o et the re-

puired regulation.
The Filier Circuit

Fig. 9 is a typieal civenit diagram
of the circitits required tor operating
a filter cireuit with rhe rectitier. By
thie use of ths ftilter eircuit, the recti-
fied current is completely converted
into a1 smooth direct current similar to
that delivered by a battery. Afr the
present time this type of cireuir tinds
its greatest us=e in supplying current to
the filaments of radio tubes. Its use,
however. ean be extended to any tield
requiring this kind of cwrrenl supply.
Fig. 9 i= substantially the same as Fig.
B up to the rectitier output terminals.
Across the rectitier output terminals a
cvondenser of 1500 wmfd. is connected.
Two sejirate inductances of approxi-
mately .1 henvy each and a resisrance
of 2 of an ohm each are counected in
series with the rectitier terminals and
the load. Two additional coundensers
of 1500 wmifd. enxch are connccted as
shown in the diagram. The resultant
output is practieally equal to that
from u storage battery and has a value
of from 3 to 6 millivolt ripple.

The resistance “R” should be vari
able and of sutlicient value to zive a
drop of at least a volt. The trans-
former secondary should be tapped so
as to give approximately 1 volt
ehanges. By varving the resisiance
“R”, the input voltage can be varied
to any desired amount within linits.
This enables the output current to he
varied aceordingly. The above cireuit
when uzed with an Elkon M-16 recti
fier. will deliver 2 amps at 6 volts at

TRANSFORMER

Fig. 8. Typical circuit, employing a

the output terminals of the filter eir-
cuit. At the reetifier output terminals
the voltnge will be 7% volts and the
eurrent, 2 amps. At the inpnt termi-
nals of the rectitier, the voltage will
he approximately 12% aund rhe input
curvent, $ amps.

Dynamic Speakers

Fig. 10 shows a cireuit diagram
where the recrifier is nsed for energiz-
ing electro-magnets which have both

inductance and resistance, or where
the load iz entirely non-induetive.
This type of circuit is uszed exten-

sively for energizing the tield coil of
dynamie speakers.  Very often the re-

R
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BATTERY

RECTIHER

sulphide rectifier, for battery charging.

pheric conditions when not Dbeing
operated, its operating qualities are
very frequently impaired. However,
if the rectitier is operated conrinuously,
moisture has no effect whatever on it

nnles water is actnally spilled over
the vectitier. It has ben found in
aernal  service that practieally no

trouble is expervienced from ordinary
moisture conditions.

The sulphide rectifier under normal
load conditions operares at a remperi-
ture of approximately 90° cenrigrade
and will operate at temperatures as high
as 150° centigrade without any injurvi-
ous effects. In designing apparatus
using rhe veeritier, sutlicient ventila-

Fig. 10. A cir-
cuit, wusing a
sulphide recti-
fier, for supply-
ing the field of
an electro-dy -
namic speaker.

2.

TRANSFORMER RECTIFIER
sistanee “R7 is omitred. Reculition
will rhen depend solely on rhe vesist-
ance and rveactance drop inhevent to
the transtormer.

Where the rectitier is used for bat-
tery chargers and it is desived to maln-
tain a constant charging rate, the re-
sistance “R” is generally constructed
of nickel wire whieh has a Lirge tem-
perature coetlicient at a eomparativety
low temperature, whichh makes it very
desirible material to use tor this pur
pose.

Effect of Moisture aud
Temperature

The snlphide rectitier is shipped to
the user in moisrure-proof containers
and should be kept in these containers
until sneh time as they are put in use.
While moeisture hasx practieally no
effect on rhe operation of the unit

when it is used trequently, where the
exposed

rectifier is to 1moist atmos-
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ce rectificr adapted to a standard filter circuit such as used

liminators.
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rion should be allowed to maintain 2
temperature of approximately 90
under normal load conditions.

Life Which May Be Expected

The lite of rhe sulphide rectitier
depends to a great extent on the serv-
ice required by it. For battery charg-
ing use. tests show a life of 5.000 hours=
and over. For A power work where ex-
tremely steady ourput is required, tests
show a life of 1.500 hours and over.

Regulation

As there is slight decrease in out
put voltage after the lirst 200 or 3%
hours of use. it is desirable to have
means so that the input voltage can
be slightly increased if it is necessary
to maintiin a constant output volrage.
This can be accomplished by using a
transformer with a rtapped secondary
or having emough resistance in the
secondary circuit so that it can be
varied in Such manner as (0 increase
the voltage. As an illustration. an A
power was started with rhe input volt-
age so adjusted that rhe output voltage
wis 6 volts and the current 2 amps.
After running approximately 300 Lours
the output voltage decreased to H.8
volrs. This output voltage then re-
mained contsint. for 1200 hours. If the
inpur voltage in this case had been
inecreased enough te bring the output
voltage up to 6 volts. it would have
renutined constant for the 1200 howrs,
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Selecting a Band of Radio Frequencies

The Theory, and Practical Design of a Band Selector Providing a
Nearly Rectangular Resonance Curve

HE information necessary for
muking one of the new band
selectors may be obirained tfrom
that otd standby—-Cireular 74.
of the Bureau of Standards. On
pages 48 and 49 are curves and dia-
grams that show how coupled circuits

By G. F. Lampkin, E.E.

upper sideband limit—thus forming a
rectangle.

The response of an ordingary tuned
circuit is by no means of this desired
rectangular type. Rather, it takes the
torm of a more or less peaked curve.
rhe =electivity of the set heing greater

L L2

FIG.1

A. Circuit of a band selector, composed of two resonant circults L, C, and
L. C. coupled by the mutual inductance M. B. Equivalent circuit, when a
voltage is Induced in L.

may be
quencies.

In the particular case, the band
selector, as its name would indicate,
is used to transmit only a compara-
tively narrow band of frequencies, and
suppress all other frequencies that may
be present. Such action is necessary
and desirable, because each broadcast
station transmits not only its assigned
carrier frequeney but also sideband
frequencies that extend 6,000 cycles,
more or less. above and below the car-
rvier frequency. The sideband fre-
quencies are created in the process of
modulation, where each particular
note, or audio frequeney, that is pres-
ent in the speech or music combines
with the carrier to form an upper-
and a lower-sideband frequency. These
sidebands are the intellizence carrying
media—it is they, which. when de-
tected at the recciver, form the audio
frequencies that arce passed on to the
audio system. Fidelity of reproduc-
tion requires that these sidebands be
received in their true proportiou. ex-
actly as they were transmitted ; which
in turn requires that the receiver re-
spond to & hand of frequencies some
10,000 or 12.000 cycles wide, centered
at any desired carrier frequency. On
the other hand, selectivity requires
that outside this band the response be
zero. Thus, if a curve of the response
of the ideal receiver to various fre-
quencies were plotted, it would be zero
till the lower sideband limit were
reached, would jump to a certain level.
remain Constant over the band, and
drop vertieally 1o zero again at the

used to select various fre-

rlie sharper the peak. When the re-
sponse peaks sharply to one frequency,
the other desired frequcncies are left
out to a greater or lesser degree, so

that in the usual set selectivity and
fidelity are incompatible. A really se-
lective set “euts the sidebands.” as the
saying is.

Principle of Band Selecior

In the band selector two resonant
circuits are loosely coupled hy means
of a small mutual inductance. or a
rather large mutual capacity. The eie
ments of the circuit are connecred as
in Fig. 1-A. The condenser and coil
C:. L, resonate to the same frequency
as condenser C. and coil L:. M is the
mutual coupling reactance, in this
case a small coil. The input voltage is
introduced by coupling to L., and the
output may be taken directly from C,
or L. or by inductive coupling from
l... Inducing a voltage in L. is com-
pitrable to placing the volrage in series
with the coil, so that the equivalent
circuit is as Fig. 1-B.

Use may be made of reactance dia-
grams to learn how the circuit of Fig.
1-B will respond to variable frequency.
For any given setting of the con-
densers—which, in the case of the
curves shown corresponds to n re-
sonant frequeney of 880 K- —-the re

26
£ X2
S r
S e
g -
z 47
54+
g . ——
| w0  e0 /000 1400
4 4} FREQUENC K.C
z 8
5 Xc2
2
a
16 A2 + Xcz = X2
.A-
16

12 X!
N
4 v A '
+ | % 2
O %0 600 ffiooo oo
4 FREQ K.C
8
]

12+ Xle Y

I

|
.C.

REACTANCE - HUNDRED OHMS

=
@
~

s 16
I
O 12
-3
5 8
& 4
Q' 200 )
E hooo 100
g ; Y2\l fi
z 8
£ | Yz +¥Ym=
a 12 Y !
[w] M=
2 16 e
m= L
3) xm
.B.

g . o
S r .
a
§ 8
Zz 4
S+ |,
T ¢ . .
w o 200 600/ (1000 1400
<2) 4 FREQ. K.C
£ o8
< X
T X'+ X=X
a

16

-D-

A group of reactance and susceptance curves which serve to illustrate the
properties of a band selector.
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actances of rhe inductance and ca-
pacity elements are calculated, plotted,
und combhined. Induerive reuactuance,
equal to 2 fL, is a linear funetion of
frequency, and when plotted for Le. in
Fig. 2-A, results in the straight line
through the origin. For eapacity re-

1

aerance, the inverse relation
2fC

rives rise to the eurve Xeo for con

denser C.. These two elements, C; and
L. are in series. so that their resultant
reacrance is obtained by adding alge-
braically rhe two curves, which deter-
mines the curve X:; the graph indi-
cates the well-known series resonance
phenomena, where at resonance rhe
reacranee goes 1o zero.

In parallel with the hranch 27 is
the mutual reactance M, an induetance.
When elements are in parallel, the
total susceptance is obtained by add-
ing algebraically rhe individual sus-
ceptaneces, where any suseeptance is
given by the reciprocal of the corre-
sponding rencrance: rhat is, suseep-

1
tanece. Y, ix equal to The reacrance
X
of M is a pesitive, srraighr-line fune-
tion of frequency; when plotted as
susceptance, it rakes rhe inverse form
of Ym in Fig. 2-B. The susceptance

of the “27 hraneh is derived from the
|
| FIG.3A
18 K.C—
W
%]
1 z
[e]
a
V)
| ]
[14
340 METERS.
6 TURNS |COUPLING
i
=T T =01 5L T
2 8 4 0 4 8 1216
KILOCYCLES OFF RESONANCE

Resonance curve of a band setector
with a mutual inductance (M in
Fig. 1) having 6 turns.

X: curve of Fig. 2-A. Where this re-
actance hecame zero at S80 KC, the
susceptance goes to infinity. The sum
of the two susceptances shows rhe
curve Y'. the total suscentance for the
combination of M. C. and l.. The
construction shows that at 880 KC the
susceptanee is  infinity, and at a
slightly lower frequeney is zero; or, at
respective frequenciesx. the reactance
X, for the combination is zero, and in-
finity. The remaining circuit elements
are C, and L;, which are in series with
the MC:.L. combination. The reactince

curve for I, and C. in =eries. is X,
similar 1o that for C:L.. Adding both
series reactances vields the finnl over-
all eurve. X, for the reactanee of the

band selector. which may he seen un-
encumbered in Kig. 2-D. The curves

are plotted for a muruanl reactance of
50 mierohenries, which is many times
the aerual inductance necessary in the
common hranch. It plotted for a
smaller induct:ince. rthe points of zero
and intinite renetance would merge in-
disringunishably elose. The netual val-
ues of reaetuance as scated in the
uraphs are only approximately correct.
Therein lies ihe usefulness of reac-
rance dingrams; an aceurate qualita-
tive knowledxe of circuit funcrioning

may be had withont redious calecu-
lations.
340 METERS.
4 TURNS
COUPLING FIG. 38
11.6 KC:
Lt
]
P4
o}
a
7]
W
@
T F 1 T T T 1
2 8 4 04 8 2
KILOCYCLES OFF RESONANCE

The effect on the double peak pro-
duced by reducing the number of
turns in the mutual inductance M.

Double Resonance Peaks

Por rwo values of frequeney. close
together, the reactance of the selecior
is zero. At an intermediznre trequeney.
the reiacranee zoes to infinity. and if
reacrance alone were eonsidered. rhe
current at rhis trequeney <hould be
zera.  However. the mcee which
is unavoidably present in rhe eirenir
timits rhe impedanee so that it ean
never go to infinity. insr as it ean
never go to zero. ‘The econsequence is
a smoothing out of rhe current cirves
so that two resonant peaks occur at
the points of zero reactance, and n
more or less prononnced dip between
rhem at the point of intinire reactance.
The proximity of the peaks is deter-
mined by the valne of the mutual im-
pedance. or puntting it another way, by
the closeness of the coupling. As the
value of the murual inductanee is in-
ereased. for any given frequeney vilue,
the coupling impedance goes up. and
the peaks spread farther apart. On
the other hand, increasing the capaciry.
when such is the common reactance.
lowers the value of the coupling and
the peaks come closer together. That
changing the value of the common re-
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actance changes the widrh of rhe se-
lected band may be seen from the re-
actance curves. In Fig. 2-B. the point
of zero susceptance. at f,, is deter-
mined where the suseeprance of M is
equal and opposite to rhe susceptance
of the C.L» branch. The higher rhe
susceptance of M. the closer this point
moves in to the frequeney . and the
narrower hecomes the over all width
of the selected hand.

Because the bund width varies with
the value of the mutual resetance, for
any given eoupling inductanee or ca-
paeiry. the band width will vary for
different broadeast earrier frequencies.
Suppose the coupling has heen ad-
jusred for the desired hand width at
one particular earrvier frequency: the
band will he wider or narrower at
higher or lower carrier frequencies, re-
spectively. it rhe murual reactance is a
coil,—viee versa if a condenser—for
the reason that the value of rhe re-
acrance varies proportionally with the
frequency.

Determination of Response
F

An experimental setup was utilized
to determine the response¢ of such a
circuit as Fig. 1-A. and to get an idea
of the correct constants for use in the
ircuir. A BO-watt oscillator was used
as a loeal drviver, and small variations
in its frequeney abont an arbitrary

340 METERS
5 TURNS FIG.3C
COUPLING
12 K.C—+
u
7]
1
S
a
v
(W)
-3
B 1 T T T T
28 4 04 8 12
KILOCYCLES OFF RESONANCE

The mutual inductance affects both
the difinition of the peaks and the
width of the response band.

villue were determined by measuring
the beat note hetween it and a erystal
os¢illator.  For each setring of the
locul  oseillator the radio-frequency
voltage across C, was iucasured with
a4 vacuum-tube voltmerer.

The circuit of Fig. 1-B shows that
the voltage must he introduced in L,
and at that point only. Nor can there
be any inductive coupling hetween any
of the inductances of the seleetor. To
rhat end. adequate shielding must be
employed; with the present common
usage of shielding., sueh a requirement
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540 METERS.
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Resonance curve of band selector
tuned to 540 meters. Compare
this with the curve in Fig. 3C.

is not hard to satisfy. ‘The first eoil,
L., may be unshielded, as it has to act
as a pickup.  Individual shields for
the coil M and the second tuned eir-
cuit musr he used. The eoil M, a=
will appear later, may be rather small
physieally. so that it could he placed
in a sepurate little cubicle of the (.L.
shielding. The use of a fixed eon-
denser for the mutual reactance should
obvinte any necessity for shielding of
this element.

The cirenit as used to obtain the
curves of Fig. 3 made nse of coils of
47 turns of No. 24 SCE wire, each
wound on a 3-ineh form. The con-
densers were npproximarely 0003 mfd.
maximum eapacity each. One such coil

and condenser made up the 1,C, and
L.C: branches. The coil M was wound
on a l-inch form, using the same wire
as shove, and with numbers of turns
ns given on the curves. The circuits
were shielded as suggesred above.

Starting at a wave of 340 meters,
the number of turns on coil M were
changed from 6 to 8. and to 4: the
corresponding response curves of Fig.
3-A. B and C. resulted. Close con
pling, comparatively, gave the pro-
nounced double peak and intermediate
dip of the curve 3-\A. Measuring rhe
band width arbitrarily between the
points where the response falls to half
its maximum yields a tigure of 18 kilo-
evcles.  With 4 turns on the common
coil. the hand width dropped to 11 kilo-
cyeles.  Five turns on the coil were
used as the optimum value—corre-
sponding to the curve 3-C, which has
only a slight center dip. and a band
width of 12 kilocyeles. At 540 meters
the response eurve was that of 3-D,
still retaining rhe general form of 3-C
but passing a narrower hand of 9 kilo-
eyeles. At 200 merers rhie band width
spread to somewhat over 20 Kkilo-
eyeles, and the curve shape was the
less desirable form of a rounded top
and sloping cutoff. The eircuit eon
stants for eurves 3-I and 3-E were un-
changed from those of 3-C.

Coils and eondensers of varied eleec-
trieal or mechanieal dimensions may
be used for the tuned cirenits of the
selector, so long as they fall within
rhe usual broadeast range. The size
of the coupling coil is rather impor-
tant, as shown by the curves. The in-
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At 200 meters the response band
is considerably widened. The width
can be reduced by reducing the
number of turns in the mutual
inductance.

ductance of the i-turn. 1-ineh diameter
coil is approximately 1.2 microhenries,
which value should he rather closely
adhered 10. The equivalent condeuser
size is .025 mfd.

In view of the usual inherent broad-
ness of receivers on the lower wavey
lengths. the use of confdenser conpling
may he rhe better method. for =uch
coupling would tend ro widen the band
at the higher wavelengths and shorten
it at the lower. \Whichever way the
bhand selection is atrained. it eertainty
represents an improvement over ordin-
ary resonating methods.
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WIRFLESS PICTU RFES AND
TELEVISION. By T. Thorne Buaker,
published by ). Van Nostrand. New
York,; 5" = 7", 188 pagex including
index®, 99 illustrations, cloth cover.
Price $2.50.

A decidedly interesting hook and rhie first
we have seen covering in a complete man
ner the history of relevision. The book
opens wirh an histerical aceount of the
early artempis to transmlt pictures over
wires and discusses enrly systems de-
veloped by Bain. Rlackwell and others.

The second Chapter deals with the sete-
nium cell and the photo-eleciric cell. their
applicationg and hysicnl characteristies.
Numerous forms of receiving devices such
as galvanometers and oscillographs and the
mechanical inker are covered in Chapter 3.
Following Chapters deal with the plioto-
graphic iinage, synchronizing devices. elec-
tric illnminants. the Korn svstemn of Tele-
photography. 1he well-known Telautograph,
Belin's  Telestercograpl. the halftone
method of transmission. the Telectrograph
and the Thorne-Baker svstem. A great
deal of material is included on line pic-
tures, auto-synchronization and distortion.
The rest of the hook is given over to e-
tailed deseriptions of the Bell svstem.
whieh inehndes interesting information on
impulse or step motors: Ranger's system,
Color Television and Raird's system of
Television. This i8 an excellient hook for

gaining knowledge of the early and maodern

systems of telephotography and television
and should equip one with sufficient
groundwork to carry on experiments in
this fleld.

A LABORATORY TREATISE ON
B-ELIMINATOR DESIGN AND CON-
STRUCTION." Ry John F. Rider.
Published by Rudio Treatise Co., 270
Madison Ave. New York City. 8%

puges S¥e x 11 4ncluding inder. 71
illustrations. Price $1.00.

This hook was written expressiv far
B-eliminator owners, constrnetors  and

those interested in the servicing of these
units. The treatise covers everv phase of
It-etiminator degign and construetton with
detailed explanationg of the function or
each unit comprizing the eomplete elimmina-
tor. The subject is treated In a compre
hensihle manner so that the non-technical
and semi-teehnical man will he able to
derive valuable information. After perus-
ing this treatise, ene is in a position te
design an elininator, calenlate resistances
and eapacities necessary for eliminators
and to adapt a B-eliminator unit te various
receivers.

Some of the genernl suhjects covered
are wire, its properties, signifieance and
calenlation of temperature coeficient: the
power transformer, its rating, type. tvpes
of windings, onrput limitations. means of
reducing line voltage: fllament and gaseous
type of rectifier tubes. method of opera-
tion, current and voltage output limita-
tians: fixed condensers. caleulation of
values. in paralel. in series. ealculation
of charge and voltage. operation in filter
circuits, most economical selection ; resist-
ances, their ealcuiation to provide various
ountput voltages. wattage rating. ealcula-
tion in parallel, in series; filter chokes.
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design, requisites, current limitations ; rec-
titier systems. difference hetween full-wave
and half-wave, advantages of each, and
utility of tubes.

All of the calculations are illustrated by
examples so that problems confronting the
reader can he easily solved. This book
recommends itself to all B eliminator own-
ers, l-eliminator eonstrinetors, custom-set
bnilders and service men.

TIHE GATEWAY TO BETTER
American Me-

RADIO.  Published by

chanical Laboratories, Ine.. 285-287 N
Sizth St.. Brookiyn, N. Y.; 33 pages.
llustrated. Price 23 cents.

One of the most useful instruments in
riadio is a resistor and this fact is bronght
ot in “The Gateway to RBetter Radio.”
There are varions means of improving re-
ception through the introduction of re
sistances in various points in a elreuit or
power unit and these are pointed out in
an excellent manner. Some of the sections
are: The Clarostat—What It Is and What
It Does; llow to Build a Home-Made
Eliminator, both A.C. and D.C.: How to
Obtain Power Amplification: How to AD
plyv A.C. Tubes; How to Ieceive Short
Wave Signals, ete. There are also Chapters
covering such timely subjects as Line Volt.
aze Control; Volume and Tone Controt
the Problem of Iilament Current: “A-B-C'
Power Units and Push-I'ull Amplification.
Each subjeet is given full coverage.

This_ booklet would doubtless give some
new ideas to set bhuilders. who want to
have the latest thing in radio.
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The Problem of Radio Set Power Supply

“The Power Supply of the Future”

PART VI

T is proposed in rhis article to dis-
cuss the probable trend of devel-
opment of radio power supply.
The statement has been made be-

fore in these articles, but is worth re-
peating, that the power supply is the
servant of the radio set and musr meet
the demands put upon it by that unit
Furthermore. the design of rhe radio
set itself ix Inrgely dependent upon the
properties of the amplifying rules
available,

Trend in Tube Design

This discussion, tlierefore. very logi-
cally starts with a discussion of rhe
trend of tube design.

The variety of functions which the
tube must perform in a receiver, start-
ing with radio frequency nnplificittion,
detection, and audio frequency amplifi-
cation and ending with the output
tube. has brought ahout a differentia-
tion of design and strneture of the
tubes to meet these various needs, and
this differentiation is the most strik-
ing featnre of the trend of tube de-
sign up to the present.

The 1ule in general u=e for radio fre-
quency sunpliteation ac the present
time ix rhe 01-A type, or its equiva
lent for A.C. filament operation. the
—26 type. Recently :t third type for this
purpose has made its appearance, hav-
ing identicil eharacteristies with the
01-A type, but having a cathode which

*Vice-president and Chief Engineer, Con-
ner-Crouse Corp.

By George B. Crouse*

requires only ampere at d volts to
energize it. This improvement has the
advantage that the energy for the
cathode may be obtunined at practi-
cally no cost as @ hy-produet of the
piate supply energy, as will be pointed
out in more derail later, and no pre-
cautions need ULe taken to prevent
maodulation of the radio signal due to
AC. fields existing in the tube.

As radio frequency  anplifiers  all
three of these rubes have the serious
disadvantage that rheir internal ca-
pacity is so high rhat special means
;e necessiry to prevent feed-hack of
energy and consequent poor quality and
instability. Much ingenuity has been
expended in working out balancing
me:nns ro prevent this effect and at the
same time obtain a reasonable voltage
gain per stage of amplification. The
maximum gain which ¢an be obtainea
with any of the arrangemenrs so far
worked out is far below that which
may he obtained in the audio amplitier
with the same tube.

This defect is emirely overcome wirh
the new tubes of the =creen-grid or
<22 type. in which the internal capaciry
is neutralized by means of o fourth
element in the tube. The experience
gained with tubes of this type in the
last few months indicates very clearly
that this is the radio frequency ampli-
fier fube of the furure. We may sum
up its advantages for this service hy
sayving that it is perfectly practical to
bnild amplifiers with a voltage gain of
1% or more rimes the gain obtainahle
wirh the 01-A type of tube without the

necessity of sny special means for pre-
venting fecdluick. Indeed no special
precautions other than rhe shielding
always necessary with a hich gain
amplifier, need be taken to produce a
perfectly satisfactory combinarion.

The screen-grid tube was originally
criticized by some radio engineers on
two grounds. [Ifirst, that multi-stage
amplifieation was necessarvy in order to
achieve adequate sharpness of runing
and- therefore the 01-A 1ype of tube
was good enough, and second, rhat the
high gain obtained withh the new type
hronght about new prohlems of shield-
ing. Neither of these oljections is
valid. Simply because a gain of 50
to 100 per stage is obtainable is no
reason why such a gnin shonld be nsed.
The unused potentialities of the tube
can be converted into a safety factor.
Secondly, the ditticulties of shielding
with a given amplitier gain are no
greater with rhe screen-grid tube than
witlt the older type. ’I’he position of
rhis new tube in the ftield may be
hrietly summed up by the statement
that had the development of this tnbe
heen coeval with the 01-A type the lat-
ter would prolaibly never have heen
used as a radio amplitier.

Detectors

For detection, there are four tyvpes
available at present. For D.C. opera-
tion the 01-A and 00-A types, and for
A.C. operation the -27 and 01-B types.
Of the D.C. tubes the 00-A type has
rhe advantage of high sensitivity. but
is snmmmewhat noisy and many samples
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Circuit dlagram of a serfes filament operated recelver employing screen-grid tubes in conjunction with tubes of the

-01-B type and a 250 amplifier tube in the output.
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Note that a 222 is used as a space-charge tube in the A. F. stage.
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have a rendency 10 insrability.  For
A.C. power operation the -27 type has
not proved conmpletely satistactory. De-
spite the fact that in theory rhis tube
is supposed not to introduce any ripple
info the audio amplifier input, the
presence of the electro-statie and elec-
rro-magnerie tield in the tube makes
necessury a  higher ecut-off on the
amplifier response curve than would
otherwise he necessury. For this rea-
son it seems probable that the 01-B
repe with irs cathode energized as will
later be deseribed will replace rhe -27
rvpe tube.

There iz undoubtedly a need for a
new detector tube which will he
eapable of handling a larger energy
output than any of those now avail-
able. With the development of the
high power output tube the probabil-
ity of overload at high volume has
heen transferred from the output tuhe
to the detector, and it seems prohahle
thar this diflieulry will he met hy the
tube designers in the near futurve.

Audio Amplifier Tubes

The practice of employing only one
intermediate amplifyving stage hetween
the detector and the ontput tule has
been well established. The -26 type at
present largely employved for this stave
has the same disadvantage as is-
cussed above in relation to the -27 type
detector, in that it introduces ripple
into the amplitier. and again the 01-B
=hows n distinet gain over the A.C. tila-
ment type. Borh of these tubes have
the disadvantage of a limited gain.
whieh is particularly serious in ense
the output tube has a low voltage am-
plifiention constant. The -22 rype again
has possibilities. In this stage it may
be used as a “space-charge rube” in
connection with an impedance type re-
peiaring element and gaing considerably
in excess of those obtainable with the
older tnbes may he secured.

The tendency in the design of rhe
output tube hax heen toward eontin-
ually increasing nundistorted power
output which seemns ro mean a con-
comitant inerease in plate voltage and
grid hias.  Starring with the 01-A a=s
an output tube opernting at 90 volts
and 4% volts “C” bias and having an
undistorted outpnt of about .2 watts,
we have seen the steady progress to
the -50 type. having an ontput of 4.63
watts and requiring plate and grid
potentials of 430 and SO volrs re-
spectively. 1t seems probable that this
development has about reached its
zenitl, it least for tnhes employved in
riadio sets and phonogriaphs intended
for operation in the home. While it
is  eertainly advantageous to have
avaitable large volimme possibilities.
anything greater rthan 4% wates into a
good reproducer wounld be unbearably
loud even on oceasional erescendos.

The general trend of receiver deslgn
appears to be toward sharper runing
and rhe progress toward better gualiry
of reproduction, which wus interrupred
by the advent of the A.(. tube. will he
resmned. This will in al prohabiliry

Poge )3
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Circult diagram of the power supply unit designed for the special receiver
described in the text. This unit maets the “A" and "B’ requirements. The
©C'" voltages are obtained through voltage drops in the receiver circuit.

result i rhe adoprion of 0t-13 or -22
rype tubes in the detector and firse
andio stages. as otherwise it seems in-
praetieal to rverain the advauragzes of
compact power supply units and ar the
same rime bring up rhe gain at the
lower siddio fregnency.,

Design Possibilities

The possibilities of the development
which have been discusszedd above are
well illusrrated in a receiver which has
s been developed by the Conner-
Cronse Corporation for rhe Electrieal
Rexearel Laborarories of Chicago, in
which advantage has been taken of the
latest features of rnbe design. and no
berrer discnssion of the future power
supply can be given than a description
of this xet with irs acemmpanying
socket power deviee,

The eleervical diagrams of rhe set
and socket power are shown in Figs
L oand 2.

The pick-up employed is a short an
rena and gronud eonnection. the vol-
mime heing controlled by means of a po-
tentiverer L inserred in the antenna
cirenit and feeding energy to the input
of the coupling tube 2 of the 01-13 type,
the necessary small grid bins on rhis
tube heing obtained by the series resist
ance 2 in the tilament cirenir.

Three shielded siages. 4, 5. and 6.
of radio frequency amplification nre
employved, using -22 type tubes in the
sereen-grid connection. with 135 volts
v the plates.  The shields ewmployed
are of 02-" sheet copper and no fur-
ther  precautions  against  inrer-srage
coupling are required other rhan the
radio freqnencey chokes 7. 8 9, 10 and
11 in tlie plare cirenits.

The shielded detector stuge is shown
at 12 and employs an 01-13 tfube con-
nected for plate eirenir rectifieation.
‘The output of rhe detector is repeated
by means of the transformer 13 into a
first andio stage employing a -22 type
tube eonnected as a space-charge tnhe.
the output of rhis stage heine impe-
dance coupled to the output tube 14
which is of the -10 type.

This receiver, of very simple design.
embodies the advantages of simplieity
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<harp
rhe

of  construetion
sensitiviry, and
audio quality.

Atrention is called partieularly io the
use of the -22 rtype 1ube in the first
amdio stage. When using a 30 type
tube for thiz power stare. the require-
ments on the preceding <tage are par-
tieularly severe, in rhat if the maxi-
mum ourput is ro be obtained the pre-
ceding stage must have a very high
indistorted gain.  With tubes of the
01-A or -26 type the maximum gain
is barely enough to energize the last
tube to its full eapacity. By the use
of the -22 type an actnal safety factor
is ohtainable.

tunineg, high
hest obrainable

Power Demands

We may now consider the demands
made by this set on the power supply,
the requirementis of which are as fol-
lows :

Circuit Quiput Voitage Current
Filauents 30 130
Power plate (ineluding

power tnhe C bias) 330 035
Radie and andio mnpli-

tier plates . ......... 135 .015
Detector plare 45 002

Due to the low frequency cut-off of
the aundio amplitier employved in this
sef. a minimmn amount of untiltered
ripple musr he present in the power
snpply ontpnr. as otherwise an unde-
sirable amonut of hmin will be present
in rhe reproducer.

The plate voltages are high and the
power supply design should therefore
melnde 1 minimum ot condensers sub-
jecred to rhese high volliges.

The exceedingly large signil energy
flowing in the plate e¢ireuit of rhe last
ritbe requires thit eareful precautions
he taken ro prevent inrer-stage counp-
ling occurring in the ourput mesh of
rhie socket power.

The socket power shown in Fig. 2
sitisfacrorily meets all of these re-
guirements. High filtering is obtained
hy scientitic design of the inductive ele-
ments 15 and 16 and by the use of the
principle described in o previons article
of complete suppression of the fre
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quency of greatest amplitude present in
the rectifier output.

Two -81 type rectifierz are employed
and the amount of capacity is reduced
by working these rectifiers directly into
the coil 15, the intermediate condenser
17 being reduced in capacity by proper
selection of the ratios of inductances
of the coils.

The output mesh has been scientifi-
cally designed in relarion to the choke
coil 18 to reduce inter-stage coupling to
a minimum,

The problem of voltage regulation,
as a result of past seasons’ experience

with all types of A.C. equipment, has
become very important, and a voltage
regulator 19 of a new and very simple
construction is employed in the primary
side of the transformer. This regula-
tor will satisfactorily handle line vol-
tages between 90 and 130 volts. It
can he employed with any type of A.C.
equipment and since it adds less than

50 eents to the cost of the receiver, the
coming season will probably see its

widespread adoption.

Attention is particularly called to the
faer rhat the power for energizing the
cathode of all of the tubes, wirh the
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exception of the power tube, is smooth
and filtered direct curreunt and is ob-
tained at practically no expense as a
by-produet of the large plate energy re-
quired for high volnme output. A=z a
result of this it has not been necessary
to make any compromises in the de-
sign of the audio amplifier, while at
the same time the set is truly an A.C.
receiver, employing a power supply
which is no larger than would bhe re-
quired with A.C. tilament tubes and is
considerably simpler, particularly in
the wiring details.

The Solution of an Interference Problem

A4 Unique Arrangement Employed for Keeping a Constant Check on

HE broadeast lisieners are not

the only ones with interference
problems. Perhaps, you are
unfortunate enough to have a
neighbor who has a squeialing receiver,
perhaps there is a power leak in your
vicinity, or if you live near the sea
coast, the ship-to-shore commercial
tratlic ofren mars the reception of your
broadeast programs. The radio listener
i~ seldom in a position to cope with
these problems, and has to accept them
with a smite. that is, if it is possible
for one to smile under sueh conditions.
With the broadeaster it is different.
The broadeasting sration is a4 eom-
mercial enrerprise and when trouble
arises the engineering departiment is
called on. It is business with them
and they have to solve 1he probiems
one way or anorher. WICC is opernt-
g on 11320 kyloeyeles. which is a very
crowded area in  the  broadeast
spectrum. WIHK usxex rhe same fre-
quency and rheir carrier wave is (uite
strong on the eanst coast at night.
Then there nre several on each side of
the band which are apt to deviate a
little. True., these changes are very
small and are usually within the L0

* Engincering Department. Station WICC

the Frequency of Station WICC

By C. Harold Campbell*

cyele limit allowed
Radio Commission. However. it takes
only a very small deviation in fre-
quency between two stations to produce
a heterodyne which will utterly rnin
4 radio program. Kven when the
difference in frequency is so slight as
to not produce a whistle. there is the
almost inaudible growl which makes
the quality ragged or “fuzzy.”

The studios of WICC are eight niiles
from the transmitting station. There-
fore. a receiving set at rhe srudio was
far enouzh from rthe transmitrer to
pick up a heteradyne. Ry telephoning
to the station, the engineer was often
able to elear the interference by
changing the wave Sslightly until the
whistle disappears, or in orher words,
“beat” against the other station.

To m:tke the syvstem more satisfae-
tory we later coupled the ourput of rhe
receiver ro one of onr spare broadeast
lines. A loud s=pesaker was connected
across rhe line at the rraismitring sta-
tion. The engineer could then listen to
the heteradyne and adjust rhe trans-
mitter to zero beat.

by the Federal

Awtomatically Controlled Receiver

However. the problem was not alto-
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Diagram of the arrangement employed to check the frequency of station
WICC and for the purpose of monitoring the programs.
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gether solved. Our studios are right
in the heart of the husiness section ot
Bridgeport. This. of course, means
poor reception with plenty of inter-
ference from street cars. motors, elec-
trie¢ signs, ete. Our own rsignals came
in strong while distant reception was
bad. We had a high signal-to-inter-
ference ratio that was noi desired in
this case. The solution of the problem
was to move the receiver to a better
locarion, preferabty a little farther
from the transmitter. Of course the
operation had to be automatic and
the diagram shows how it was done.
The equipment was placed in a church
which we broadcast from only on Sun-
day mornings. At all other times this
1emote tine is used for checking our
program.

The receiving set is always tuned to
the peak of our station. As shown in
the diagram. the output of this re-
ceiver is coupled to the liue through a
W.E. 120\ output transformer. The
63 volt supply is from a “B” battery.
When the switch is closed current is
sent along the line which closes rhe
sensitive relephone relay. This turns
on the tilament supplty of rhe receiver,
placing it in operarion. Opening rhe
switeh will open rhe relay thereby
shutting off rhe receiving ser.

The W.E. type B33 relay draws very
little enrrent so the drain on the bat
tery is not excessive., The 2.mfd. con-
denser provides a path for rhe signal
across the relay. At the station the
line is coupled through another W. .
1204 output transtormer to one stage
of high quality amplitication which
brinugs the signals up to loud speaker
level.

Recently we have gone a step tar-
ther. Ky putiing zood audio frequency
transformers in the receiving set and
by earefully equalizing the line, we
have sueceeded in obtaining excellent
quality from the sysiem and have
found it convenient to use tor monitor-
ing our programs.
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Series Filament Operation

4 Discussion on the Representative Systems, Including

T this time there is every indi-
cation of the revival of a bet-
ter and more practical method
of operating a radio receiver

from the light socket, although it is
generally supposed to be unpopular.
Reference is made to the series fila-
ment system. It is not unpopular with
the best engineering group in the coun-
try and is considered by them to be
the best method of operating a radio
from the light socket.

A recent advertisement published in
a  well-known trade paper by the
R.C.A. stated that the method as used
by themselves of obtaining A. C. opera-
tion from a light socket source was the
result of the accumulated and com-
bined research available to them
through their Iaboratories and engi-

* Chief Engincer, King Lear Laboratorics,

Practical Design Data
By William P. Lear*

neers and was acknowledged as being
the best method. This advertisement
had especial reference to their Radiola
Superheterodyne models. which use a
series filament hook-up for A. C. opera-
tion and obtain their cumirent from a
rectified and filtered source. Natur-
ally they were in a position to make
that type of statement, as they not
only have the engineering ability but
have a successful sales and service
record behind them to substantiate it.
They have been making and selling
series-filament radio sets for nearly
three years and have had very little
trouble from the service standpoint
and practically no resistance to sales,
heeause the set did not happen to have
A. C. tubes. The success enjoyed by
them should be an incentive to some
of the independents to bring out sets

CAP WV TOTAL CURRENT
Ci- 400 D.C FLOWING THRU.
C2. 400 DE. &= .0I§
c3- 400 DC. R2= 283
C4: 4  pBoODC R3= .240
C5+ .4 BOO DG Rds 241
| Cé-10 100 Do R& s .25&

by
>
i, 80 =
(o]
SRE S
(L83 g
G °
+
) o«
[+ < 5
e -+
o |% g
T < b
i B4
o .
l. —
il
j~R3=~e——R4——=—R5—
I+ 240 MA Al B kA [ H&‘W'.B- Epwr
Eper Eamp! :
T T T % T s T =
| é’ i -3 | =]
| RFi« | DETIZ | A
a —_ = —
> — = by
8 ? - L3
~ i =i e X
P & & ¥
] Ee-5 & o |
2 R e
1} - »
| 18 iz,l i Sl J- o
i J ¥ | J 'r] H_i
. b i
R2 ! 5v. A.C
TERMINALS

€£65°40V. ORIR DROP ACRDSS RY

R3- 3% OR 1204

R 4. 48 OR 208
FIG.A RS« 4 OR 4400

Complete circuit diagram of a 6-tube series filament operated receiver and

the attendant power supply unit employing a 350
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Aside from giving all the constants, the author hag presented a mathe

matical analysis of each

branch of the circuit.
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using the
operation.

Just prior to the announcement of
the A. C. tubes a number of the inde-
pendent manufacturers had developed
series filament jobs. Because of pres-
sure brought to bear through apparent
demand and national publicity of A. C.
tubes they were forced to abandon that
type of operation for the A. C. tube.
There was no fault to find with series
filament operation. Its abandonment
was caused entirely by necessity. Nat-
urally the engineering departments
were called upon to design a set or
re-design their production model for
A, C. tubes. This was in most cases
a difficult job unless the set was of the
bridge or neutralized type, and inher-
ently stable. It was found that A. C.
tubes would not work, if there was any
regeneration present, without causing
disagreeable noises, unstable operation
and too much hum. This made it nec-
€s:ary to remove the regenerative char-
acteristics from the set which mate-
rially  affected  the sensitivity and
selectivity. The sets were then not as
zood performers as they were before.
but they nsed A, €. tubes. Considering
the problems encountered the engi-
neers did wonders with A, C. tubes and
are to be congratnlated.

Low Current Tubes

Aun indication of the revival of series
filaiment operation is the announcement
of a new tube designated as the 201-13,
The author hps had the opportunity to
measare and test one of these tubes
and finds that they possess the same
statie and dynamic characteristios as
the 201-A with the exception of the
filament corrent. which ix 123 milliam
peres at five volts, It uses an oxide
filament and should have 3 life equal-
ling that of the 201-A. The announece.
ment of this tube substantiates the
position that series filaments are likely
to assume in the industry. They an
tieipate a demand and are ready to
supply a tube to be uxed as a detector
or audio-frequency anplifier in con-
junction  with the screen-grid tube,
whose filament current characteristics
are such ax to make a series arrnnge
ment posxible and convenient.

Screen-grid tubes are as yet a direct-
current operated tube and are lively to
remain as such. It is possible to sup-
ply the electron emission for such a
tube by an arrangement similar to the
method used in the detector or 227

sume method of A, C.


www.americanradiohistory.com

- +*
5 TO POWER o

SUPPLY

QUTPUT
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Fundamentally the same circuit as shown in Fig. 1.
i This

qoupling devices are included.

In this instance the

Is more in the nature of a wiring

dlagram rather than a basic design circuit. as Fig. 1

rype tube. but until rhe fanls are
eliminated in the 227 tube it would not
seem advixable to compiicate marrers
further by applying =uch construetion
to a tube. which is inhereurlty more
difficult ro manufacture and control.
If they remain a direct-current tuhe
and a manufacturer wishes to use
them he must provide the eurrent in
some wiay nnd abont the ounly method
open to him to do thig is throuxzh a
series filament system. Soine one will
say. “What about an ‘\° rectitier and
dry filter condensers?” This ix n log-
ical quesrion Dbut price difference
answers it adequatety althoush there
is voltage regulation and bulk to con-
sider besidex price.

A series tilament arrangement adapts
fteelf readily to any kind of a radio
eircuit and often affords short cuts not
possible wirh any orher method of
aperation. It is nolt new and is ne-
eepted n= reliuble. It was used by the
Army and Navy for their tield radio
telephone nnd relegraph ~ets and en-
dorsed by the Wesrern lSlecrric Com
pany. In order to illustrate the adapt
ability of rhis merhod of operation o
thove who ure not fully informed on
the xubject the author hix provided n
few sketches and fiznves which are
mostiy self-explanatory.

Principle of Series Filament
Operation

Fig. 1 ix a skeleton potentiul cireuit
and illustrates the general wethod of
wiring and requence.  Uig. 2 is the
same cirenit as Fig. 1 except the cou-
pling devices are =hown in place. A\
easual study of these ~ketches will
enable the technieal man who under
stands the fundamentals of radio to
design or re-design a set to series-fila-
ment operation.

Olserve thuat all the grid poten-
tials are five volts negative with re-
spect to rhe fllament. except thar
of the detector which has a posi-

ive grid retnrn. The grid poten-
rial is always wirh respect to rhe
negative side of rhe tilament of the
tube under counsiderarion. The posi-
tive grid rvetuwrn to rhe deiector tube
ix effecred by the grid leak. Note
rhat in Fig. 2 rwo fixed condensers,
1 and C2. are connecredl from the fila-
ment eud of coils, L1 and L2, to the
common frerminal or ground.  These
are used to eliminate the nnnecessary
losses ecansed by rexistance in series
wirh the closed oscillarory cireuits,
thereby inerensing their =electivity and
efliciency. 1By srudying the sketches
in Fig. 3 it is possible to sce the reason

for amdl fanetioning of (hese hy-pass
condensers.
Nkereh A shows the O eircuir of

the detector stage. 10 will he noticed
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rhat rhe filnment end of the grid coil
returns ro the negative xide of the
detecror filmment while the leak is con-
nected to the positive side of the same
tilimenr. ‘The heavy lines indicare rhe
cloxed oxeillntory cirenits. As the con
densers used to tune all four of the
wgrid e¢irenits have a  conmon elee-
trical shaft and thercfore rhie rotors
of all condensers are counnon to
ench other, the shaft muxt be grounded
to =ome Conmon point in the filament
eircuit.  Instead of each grid tuning
coil being connected direct to the rotor
of its condenser it muxr go to a point
~ufliciently negative with respect to its
filaiment to insure the corvect grid hias
for proper operation. Should all of
rhe grid coils return to the rotor aud
rhe roror he connected to some point
m the filmment crrcant. there would be
a varviation of grid hias amounting to
15 or 20 volts, which. of course, is
not permiszsible. No the next thing to
do is to connect rhe rotors of the con-
densers to a conmon point and return
rhe tilament euds of the grid tuning
coils to their correct poxitions and
then to eliminate resistance losses in
the LC eircuit hy generous use of by-
piss condensers sueh as C1 and C2 in
g, 2

‘I'ie point in the filammeut cireuit to
which rhe rotors of the coundensers are
connected was not selected at randum
but after careful consideration. It
could he connecied at other points in
the filmwent cireuit but in its indi-
cated poxirion it was possible to de-
crease the number of by-puss con-
densers to a minimum of rwo and still
reduce the losses greatly. There is no
external resistance in the LC eireuit
of either the third R. ¥. coil or the
detector coil. ‘Thiz makes it unneces-
sury to use by-pass condensers.

Sketeh B in Fig. 3 shows the grid
ciranit ot rhe third R, P stage. This is

-L R2

CST + R3_ <
32 RF
FIL.

Ri

A
a1
=cl

2. R.F, CIRCUIT

25

R2_, R

C4-L

‘_ R4| + Rv3-+ -
"7 omwpe| 3mRE DET
FiL. | “AIL. FIL

] L3
DETECTOR CIRCUIT
-A.
L2 L4
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== C2

ANTENNA CIRCUIT
-D-

Circuits illustrating the proper method of obtaining “‘C’" blas voltages and
means for eliminating the effect of resistance in the oscillatory clrcuits.
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conventional except that instead of ob-
taining the bias from a “C” battery
it is obtained by returning rhe filament
end of the grid coil to a point suthi-
ciently negative, as explained before.
This point is five volts and ix equal
to the drop in voltage across one tube
of the 201-A type.

Sketeh C is the grid cireuit of the
second R. F. stage and begins to take
on another aspect. There is now the
external LC resistance to consider due
to the resistance acroxs the filament of
the detector tube. This is equal to
20 ohms and sufficient to broaden the
tuning of the LC circuit conxiderably.
By shunting the resistance of the de-
tector tube filament with a 1 mfd. con-
denser, as in diagram A, this loss is
almost entirely eliminated. Sketeh D
shiows the ftirst stage of R. F. or
antenna tuning stage. This stage has
an included resixtance of approxi-
mately 40 ohms in series with rhe 1.C
cireuit hut the loss is reduced to a
negligible amount by eapuacity C2,

The method as shown in Figs. 1 and
2 for using a gang condenser is only
one of many possible ways to do the
trick but the anthor has found it
particularly adaptable to mnost of the
circuits  with which he has experi-
mented. Fig. 4 shows another way of
using a gang condenxer with a series
filament arrangement.

Trouble from R.F. Feedback

One of the few things that are apr
1o cause rrouble in a series tilament
set is stray radio-frequeuey currents
which are allowed to ger inro circuits
where they do not helong and whieh
cause bad feedbaeks and howls, This
i8 a condition which ix not confined to
series filament =ets, hut is noriceably
present if not prevented. The jndi-
cious use of Dby-pass condensers ix
necessary in order to keep the RR. F.
currents in their proper cireuits. In
Fig. 2 these condensers are rlhose
marked C3, C4, and Ci. These con-
densers eliminate undesirable feed-
back due to circuit coupling and ma-
rerinlly aid stabilization.

With series filament circuir: using
201-A ryvpe tubes rhere is alwayvs it
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Diagram showing how a gang condenser may be utllized in a serles fila-
ment operated tuned radio-frequency recelver without disarranging the “C*
bias voltages obtained through the drop in voltage across the filaments.

potential difference of ftive volts be-
twreen each plate circuit, bur this does
not make any difference in actual per-
formance. It is n desirable feature
when the tubex are arranged as in
Figs. 1 and 2. Bach suecceeding rube
has a five volt higher plate potential
to work its narural increased load dune
to preceding amplitiearion.

Wirh any kind of a radio it isx desir-
able to use a power tube in the last
stage of audio and have this trube
oper:ate with alternaring current sup-
plied from a step-down transformer
or low voltage secondary. A 171-type
tube will fitl the requirement of most
individuals but where additional am-
plitication and handling ability ix de-
sired it will be neces=iry to use eirher
a 210 or one of the new 230 tubes.

Rectifier and Filter Circuit

The rectifier and filter ecireuit neces-
sary for eoperating a series of 201-A
rubes need not be bulky nor expensive
and certainly should be very eco-
nomicil to operate and maintain. A
full-wave gaseous conduction rectitier
tube iz recommended for rhiz purpose
and good resnlts will he obtained if
rhe input voltage characteristics are

b
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FIG.5

S -
220 V.

Circuit dlagram of a series filament operated tuned radlo-frequency receiver

employlng screen-grid tubes.

This circuit

is fundamentally the same as

those previously shown.
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rhe same as specitied by rhe
facturers.

The chokes used are not of a neces-
<ity huge in their proportions, as some
would lead us to helieve, but should be
no larger rhan twice the size of a good
“B”-eliminator choke. Very satisfac-
rory result: were obtained with a
choke of only 3 henrys inductance in
connection wirh a maximum of 10 mtd.
in the filter cirenir.

This filter cirenit was used on a =et
having good audio-frequency trans-
formers and wirh a well known type
of loud speaker, which responds well
to the lower register. The hum pres-
ent wus entirely within the atlowsable
amount and considerably less than the
same combination operating on A.C.
tubex. More inductance and capacity
could be usxed if desired hut it is un-
necessary it the filter is properly de-
signed. It should be distinctly under-
srood rhat no such nmounts as 50 mfd.
are necessary and it would be a
flagrant waste and poor engineering to
use such an amount. The condenszers
can he the sume size and working
voltage as used by an ordinary 137
eliminator. In many cases it would
he possible to use lower working volt-
age condensers hecause of the nhsence
of surge voltages in a series filament
arrangement. The resistance of the
entire circuit is of a necessity low.
‘I'ne load is large but constant. Where
rhere is small fluctuation there are
only small surges. The ecircuit is ~o
designed that it is impossible to turn
on the supply voltage to the filter
without the filter load being attacheil
to rhe ontput. This fact reduces to
minimum the chance ot surge due to
rransient conditions, which exist in a
rrausformer when no load is applied
to rhe secondary and the current sud-
denly applied to the primary. An-
ofher reason for condenser insurance
when using series filaments is ex-
plained below.

With a circuit whose resistance ix
as low as this type there is no rend-
eucy of audie eircuits ro “motorbeat”™
when good audio eoupling unit=x are

manu-
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used. “Tagging” effects are eliminated
also because of the low resistance and
high load current. “Tagging” is ex-
perienced where a power amplitier
takes more current than the eliminator
can  supply momentarily and results
in poor quality, but with this circuit
it is impossible to detect the slightest
evidence of “motorboating” or ‘rag-
ging.” 'The reason is apparent when
the total! plate current is compured to
the total drain. The compuarative
relation is so small that even
a fifty per cent change in plate cur-
rent would not change the applied
porentinl enough to be noticed.

Regeneration Safely Employed

One of the biggest things in favor
of series filaments is that advantage
can be taken of regeneration in the
design. Without regeneration most of
the manufactured sets, except the real
high priced ones. are poor in per-
formance when it comes to distant
reception and selectivity. These same
sets perform wonderfully when a
slight amount of controlled regenera-
tion is present. Regeneration has not
been found desirable with A. C. tubes
owing to the various and sundry hums,
noixes and ‘“motorhoating” experienced
whenever it is present, even to a small
degree.  With series filaments it is
easily controlled and does not unbal-
ance the circuit.

The problem of neutralizing a series
filament circunit is no more difficult
than that of a parallel filament circuit.
All the wusual neutralizing ecircuits
are workable. including the hridge cir-
cuits. Fig. 6 shows some of the better
known methods actually applied.

The efliciency of series filuments
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compared to A. C. tubes is practically
equal, although series filaments will be
more economiieil in the long run be-
cause of the long life of the tubes and
lower replacement cost.

A series filament circuit employing
sereen-grid tubes is shown in Fig. 5.

The A.C. Radiola
Superheterodynes

It is not generally known that the
A. C. models of the Radiola Super-
heterodyne receivers are oper:ated with
rheir filamenis comnected in series.
They have been operating rhem from
the light socker for almost three years
now and the resultx obtained have
heen perfectly satisfactory both from
the standpoint of life and =ervice.
Very little trouble has heen experi-
enced with this arrangement. Tubes
last almost indetinitely and the quality
of operation is and has been always
above reproach.

Ik
i

o
A+

SYSTEM -

-RICE
-A-

“
N
& 1 MF.
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- R.F.L.. BRIDGE CIRCUIT-

Some of the better known neutratized circuits which are

applicable to

series filament operated recelvers.
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The sers are wired so that all fila-
ment connections come out to the bhaeck
of the caracomb. ‘They are not con-
necied 1o euach other inside the cata-
comb. The filament g¢onnection is
effected by a terminal strip which con-
nects them either in series or paratlel.
if rhe set is to be operated from the
light socket a terminal strip is pro-
vided whieh is so designed as to con-
nect the tilaments in series with each
other. If battery operation is desired
a terminal strip is provided which eon-
nects the filaments in parallel. The
strip whieh is provided when series
connection is effected also holds the
resisrance units, which are connected
across each tilument to by-pass the
plate current. These resistors serve a
double purpose, the second purpose be-
ing rhat of a safety device to protect
the condensers and tubes from burn-
outs and short circuits due to exces-
sive potentials. To operate one of the
Radieln Superheterodynes from rthe
light socket it is necessary to have one
of their Model 104 loud speakers
which includes a full-wave rectifier
and filter. This vectitier supplies ap-
proximately 130 milliamperes at 440
volts divect current. The 210 power
amplifier tube only requires ahout 20
millimmperes, leaving almost a hundred
for lighting the filaments of the 19Y-
rvpe tubes. These tubes operate at 60
to 63 milliamperes aud the difference
between the current at which they
operate and the current available must
bhe dissipated in some way. The re-
sistors menrioned before as attached
to the terminal strip are the ones
shunted across each tilament. These
resixtors are so designed as to by-pass
rhe excess current around the filament
of rhe tube and also to protect the cir-
cuit should one of the tubes be re-
moved from the socket while the
rectitier and filter is supplying current
to the set. They must be cnpable of
carrving hetween 80 to 90 milliamperes
as  that eurrent, which ordinarily
passes through the tube, is all passed
through the resistor when the tube is
removed and the set is on. The value
of the resistance used across each tube
is easily figured from well known and
undersiood formulae.
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Series Arrangement with 199-Tvpe
Tubes

Fig. 7 shows a skeleton circuit of
the loud speaker field. voltage divider
resistor, and five 199-type tubes all
of which are connected in  series
across i 440-volt ). C. supply. The
resistance of a 199 tube when it is
lighted is approximately 350 ohms
and as the current will be limited to
60 milli;inperes by the field and volt-
age divider resistor we can readily
cileulate the potenrial drop through
the rube as 50 X .6 or 3 volts. The
volrmeter will indicate this amount if
a4 rending is taken across the filnment
of each tube in the series. There will
be a similar drop across the field and
resistor which will be equal again to
the resistance of eiach unit times the
current being passed. Most electro-
dvnamic speaker fields have a D. C.
resistince of uround 25 ohms and
as we know the current to be equal in
all parts of a series circuit the
formula E=IR will determine <this
drop in voltage. 2500 X .06 or 150
volts. If the supply voltage is equal
to 440 and we drop 150 volts through
the speaker field and 3 X § or 15 volts
across the tule filaments it will be
necessary to have the voliage divider
resistor of such a value to dissipate
the difference between 1635 volts and
440 volts, or 275 volts. As the cur-
rent must not exceed 63 millinmperes
nor be less than (0 milliamperes the
resistor must have a value of 4300

ohms. The formula is simply Ohms
law. R=E/I. R=273/.06 or 4586
ohms. As it ix permissible to have

more than 60 milliamperes by a slight
margin without damaging the tuhes
the value of 4500 ohms mentioned
above is about right. Another reason
for selecting an even figure is because
of the difficulty in obtaining resist-
ances in guantity to within a tenth
of one per cent acecuricy.

The circuit referred to is a basic
series filnment circuit using 109-tvpe
tubes but no provisions have been
made for protection of the tubes and
condensers which must be included in
rthe complered circuit. It is easy to see
that if one of the tubes were removed

while the supply current was on that
there would be a potential equal to the
total applied potential existing be-
tween each side of that tube and
would injure any low voltage hy-pass
condenser which might be econnected
in the ecirenit. Some sort of protec-
tion must be provided against such a
possibiliry. That is one of the pur-
poses of the parallel resistors used
across each filament of a sevies group,
ax shown in Fig. 7. With this pro-
tective resistance in place it is possi-
hle to remove a tube from its socket
wirhout actually opening the circuit.
The only change that takes place is
in the total resistance of rhat circuit.
The current which formerly tlowed
through the tuhe filument is now
forced to tlow rhrough its protective
resistance. For this reiason it is neces-
sury that the protecrive resistor be
eapable of passing 70 ro 80 milli-
amperes without damage 10 itself.
The maximum variation experienced
with this method of protecting the eir-
cnit against surges should not be over
10 to 12 volts. This amount of varia-
tion in voltage will never ciuse any
trouble. It is possible to make one of
rhese resistors variable and connect it
across the tube which iz most sensi-
tive to filament temperature changes
and employ it as the volume control
for the set.

201-A Tubes in Series

It will series fili-
ment irrangement applied to 201-A
ryvpe tubhes las a number of advan-
rages. When using 199-type tubes it
is necessury to hy-pass the preceding
plate currents around the tilaments of
each fube because of the large rario
of plate current to filument cwrrent
that is present. The ratio ol plare
current to filament current in a 201-A
tube is so small that it c¢an be neg-
lected in designing a series tilnment
set. It is also possible to protecr 2
series of 201-A tubes hy a sinzle re-
sistence unit whieh is an advaniage
over having to use individual resistors
across ench tube, Owing to the rugged
construction of the 201-A tubes they
are not easily damaged by momentnry
surges when they ave placed in fhe

be found rhat a
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circuit while the current is on. With
a 199-type tube if no protective device
were used uacross each tube there
would be sutlicient instantaneous cur-
rent available, due to charzed eon-
densers, to burn out or injure them,
should they be connected into the cir-
cuit while the supply eurrent was ou.
Then, wirh the 201-A 1ube the addi-
tional advantage exists of praectically
equal operarion with large degrees of
current. variations in the tilament. 1t
has been found that results are not
materially changed swith variations as
large as 50 millinmperes. This makes
it unnecessary to hy-pass the preced-
ing plate currents around rhe succeed-
ing tubes. The fact that the voltage
across  ench successive filament is
slightly higher due to the added plate
current from the preceding tubes is
not a disadvantage. The inereased
current is not suflicient to harm the
filnments.

.\l_emion wias made of a single pro-
tecrive resistor, this heing indicated
by R2 in Fig. 8. Yon will note that
it is connected aeross the series of
filaments and a small amount of cur-
rent  flows rhrough it econtinually.
The value of 1his resistance should be
4.000 or 5.000 ohms and it should have
a current carrving capacity of 70 to
90 milliamperes.  When all of the
rubes are in place and lighted a poten-
tial of 23 ro 30 volts will exist ncross
thix resistor (RR2). The voltage ucross
it depends upon the number of tubes
in the series. Naturally each tube has
2 (drop of 5 volts when operated at the
correcet current and tive tubes will
have a volrage drop across them of 25
volts. six tubes 30 volits and seven
tubes 35 volrs.  With 25 volts aeross
a resisior of 4.000 ohms a eurrenr of
4000 or 00625 ampere will tlow.
Nix or seven millinmperes can easily
bhe  sacriticed ro safery and  insur-
ance against filter condenser failure.
should one be removed. a filament
burn out, ov the cireuit otherwise
opened anywhere hetween the termi-
nais of R2 it will then have a voltage
acrose it equal to the entire available
potential minus the drop through RI1,
this resistor heing approximately 700
10 800 ohms plus the 4,000 ohms in the
protecror resistor R2. providing a
rotal of approximately 5000 ohms.
Considering the applied porential, (that
delivered hy the rectitier filter com-
hination) as heing 220 volis at normal
load and that it will rise abhout 20
volis with a portion of the load re-
moved, the current drain through R2
will equal the applied EM.F. divided
by the resistance. I = K,/R. This
load will be approximately 80 milli-
amperes. A 50 milliamperes load is
sufficient 10 hold down any tendency
of the filter or rectitier circuit to surge
bhadly. The damaging surges take
place uly when the circuit is entirely
opened. Wirh this protective device
the current load is always at least 20
per cent of the toral.
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The Mathematics of Radio

The Calculation of Inductance and the Design of Coils for Short-Waves
Together with an Introduction to Iron Core Coils

PART V11

IIE determination of the re-

quired eapaecity to make a

certain  coil  resonant to a

certain  wavelength is miule
in like manner. The I.C constant for
the desired wavelength is obrained
from the table published wirh our last
article. Then the value of inductanee
ir centimeters becomes the divizor and
the quotient is the required value of
capacity. For example.

We have a coil of 200 microhenrys
inductance. Since the IC coustant
utilizes the term centimeters in the
inductance calentation it is necessary
to change the figure 200 microhenrys
into centimeters. This is accomplished
by multiplying the number of micro-
henrys by 1000, since 1000 centimeters
equals 1 microhenry. (1.000.000 centi-
meters equals 1 millihenry). The re-
sult is 200,000 centimeters. We wish
to make this coil part of a condeunser-
inductince civenit which will he rea-
sonant to 400 meters. The LC con-
stant for 400 wmeters is 43, Dividing
45 by 200000 we ohtain the value
2000225, whicli is the regnired value
of capacity or .0002235 microfarads.
Let us prove this dctermination by
multiplying the capacity in micro-
farads by the inductance in centi-
meters. and see if the result will be
the I.C constant for 400 meters, In-
cidently rhis is the means of determ-
ining the resonant wavelength. 200,000
x 000225 equals 45. Reading towards
the left of this figure, we tind that it
is the LC constant for 400 merers.

Table T

Inductance Table of Short-Wave Coils

pulll i11[F [HTTINTRIHTITLN 111 e
000025 00005 0001
Mfd. Mfd. Mid
Wavelength
[Meters) Inductance {(Microhenrya)
10 ... 1.128 564 .282
15 ... 2.410 1.270 635
20 4516 2,258 1.129
2D sag 7.020 1.755
30 ... 10.120 2.530
35 ... 13.784 3,146
40 ... 18 4.3
45 peq 228 5.7
350 28. T
55 3. 8.5
60 40 .36 10.1+4
Off wae crran 11.88
GURT T 3.7
= T 15.83
S 80 18.01
8Y) S4w  riwd 20.34
B ial ssaes 22 80
OB sils harss 25.41
J00 hrs feees 28 .16
i

By John F. Rider, Associate Editor

Consequently a eapacity of 225 micro-
microfarads placed in parallel with an
inductance of 200 microhenrys (200.
000 centimeters) will make the eom-
bination resonant to 400 meters.

Suppose  we  wanted rhis  cirenit
resonant 1o 500 meters. What mnst he
the valune of capacity with an induct-
ance of 350 microhenrys, (330.000
eentimeters). According to the table
the LC constanr for 500 meters is
70.4. Dividing 704 by 330.000 we
obtain the quotient .000211 plus, whiclt
is the required ecapacity in micro-
farads.

Inductance Charts and Tables

The table showing the wavelengih
and the rvelarion between inductance
and capicity 1o cover a detinite wave-
hand, makes caleulation a relatively
~simple problem, Fortunately. how-
ever. a srill simpler method ix avail-
~ble. in the form of charts and tables
which make caleulation entirely un-
necessary. We fully realize rhat rhese
eharrs and tables Constitnre a digres-
vion from the original purpose of the
“Mathematies  of  Radie,” but  such
charts and tables are of immense
vailne to the person interexted in the
catenlation of induetaneces required to
cover certain waveleugth ranges.
This is particularly trne with the
present developments in, and exploita-
tion of, the short waves. Many power-
ful hroadeasting stations are operat-
ing on short warvelengrhs, ranging
from 10 ro 100 meters. and because
of rhe need ro use severa! inducrances
t¢  cover this waveband wirh one
funing capaciry. the accompanying
curves and tables will doubtless tind
many satistied users.

Starting with the low wavelengths,
we show the relation berween induct-
ance. eapaciry and  wavelengrh  for
some of the values of tuning capacity
vrilized in short wave insrallations.

‘The inductance valnes considered in
Table 1 range from 0 ro 50 micro-
henrys and the capaecity values from
23 to 100 micro-microtarads or from
000025 to 0001 mfds.  This table
shows  rhe maximum wavelengrh

covered by any combination of i1hese
induetances and capicities. By
utilizing this chart. the interested in-
dividual ean seleet tor himself. the

desired values of indintance and
capaeity required to cover a certain
waveband. The selection of the

capacity will govern rhe extent of the
band, the larger the maximum value
of the condenser. the greater rhe wave-

hand. The curves start at a figure
grenter than zero. since the funda-
mental wavelength of rhe coil itself.

wWwWW americanradiohistorvy com

makes it impoxsible to start the curves
at zero.

Referring ro the curves in [Fig. 37
we see the indnerauce in micerolienrys
plotted on the ordiuate. the wave-
length range on the abscissa and the
curves are miarked in capacity. To use
this chart is simple. Let us say that
we desire to cover a maximum wave-
length of 30 meters, and we have a
tuning capaeity with n maximum of
350 miero-nticrofarads. or 00005 mfd,
What value of inductance is necessary
<0 that we ean reach this wavelength
with this eapacity? Referring to the
curve marked 00005 mtd. and follow-
ing down until we meet the 30 meter
ordinate line and then following ro the
left along this line we see that the re-
«quired induetance is 5 microhenrys.
Now, it is nou good practice to arriange
an LC cireuit, where the desired
wavelengrh is covered with the maxi-
mum condenser setting. therefore we

would add ahout 10 or 20% to rhe
required value of induerance,
Suppose we reverse the problem.

What vatlue of capacity is required to
tune a coil of 22.5 microhenrys of in-
duectance ro 75 meters? Following ont
on the 225 microhenry inductance line
nutil we reach the 75 merer wave-
length ordinate, we tfind that it is
practically midpeoint barween 00005
and 0001 mfd.. or about 000075 mfd..
if we had plotted such a curve., Since
this value of capacity wonld permit
reaching the desired wavelength with
the maximum capacitance =etting. we
ntight just as well employ the 0001
mfd. condenser and reach the desired
wavelengilt  with some capaeiry to
spure. Therefore we would seleer the
(001 mfd. condenser.

Table 11

Inductance Table of Short-Wave Coils

Pl

2 inch 3 inch
Tu:ns per inch diameter diameter
[nductance Inductance
B s m o w el 208 .258
4 prcccnng 1.
b Lesanasd 2.5
8 imcvmate 4.14
I Sis i wems 6.5
12 9.
12.7
16.6
&l
26.5
22 caxthaind 31.3
2 g mehne 37.3 =
L | IR
28 iscwgike
30 sses
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FIG. 37

An inductance-capacity chart from which one can determine the value of
inductance, or capacity to cover a given short waveband.

Let us assume that we desire tn
know the wavelength rauze of an in-
ductance of 17.50 mierohenrys and a
000025 mfd, condenser. What would
be the maxinnun wavelengih covered
by rhis combination?  We follow up
along rhe 17.50 microhenry induetance
line toward rthe eapacity curves, until
we reach the curve repre=enting the
D025 mfd. coudenser. We [(ollow
down from this point of intersection
amnd note that the maximum wave
length ix 39.5 merers. 1t should he re-
membered that all of rhese figures may
be determined by resorting (o the
rable showing the product of induet-
ance and capacity and its relation to
wavelength, but the writer considers
a chart of rhis tvpe preferalile, since
it elimminates calenlation. The short
range of inducrances was premedi-
tated. since ir gives rhe chart greater

terested in the selection of inductances
for use in short-wave receivers.

Design of Coils

Maving derermined the itmducranees,
ler us now delve into the construction
of sueh eoils. We Know what value of
indnetanee is required; leot us now de-
termine just how many turns are
neeessary.  Conventional praerice has
detinitely decided upon  rhe  single
layer =olenoid as best lor short-wave
induetances, and we will not devinte
froan this decision. llere again. we
can resort to the use ot formulae, by
construering one indnerance of a few
turns, ealeulating the inductance by
means of the Lorenz formula (18) or
Naugaoka's formula, (19) previously

published, and adding or subtracting
furus.  The echart shown in Fig. 38
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this ehart shows the relarion between
rurns per inelt and induetance with
viarious eoil diamerers. for inductances
suitable for rhe determmination shown
in the charr desiznated as Pig, 37, Two
dinmeters are considered. namely 27
and 37 The indnetance values covered
range from .2 microhenry 1200 eenti-
meters) to 373 mierohenrys (37,300
centimerers). These values have heen
selected for rhis rable because they
correspotdd with the vaiaes shown in
the chart of Pig. 37. The data is
arranzed according to the number of
tarns  per inch, inerensing steps of
two. The inductance values are shown
on the ordinnte and the number of
turns per inch on the abseissa. The
length of the winding is always taken
as 17, and rhe formula employed to
make the ealeulations was Lorenz's,
The tigures are fairly accurate, being
more rhan an approximation.

‘I'he operarion of this chart is very
similar to rhar of WKig. 37. llere we
determine rhe number of turns neces-
sary for # certain indu:tanee (short
wave coils only in this table) or the
available inductance from a eerriain
rumber of turns per inch on 27 and
27 dinmerer winding forms  For ex-
ample; we have ascertained rhat we
require an induetance of 10 miero-
henryx to tune to a certain wave-
length. Suppose we have ulso decided
upon a certain dinmeter of winding
form. say 2”. How many turns per
inch of winding (toral length of wind-
ing ix 1”7 in all cases qnofed in this
chart).  We locate the induetance
dexignation of 10 niierohenry fol-
low in until we meet lhe 2 dizuneter
line. Reading down from the point of
interseetion will show us how many
turns per ineh we require whieit in
this case is 14,

Conversely, suppose we have a
wound coil. 3” in diameter. with 6
tarns per inch (17 toral winding).
What is the induetance of rhix coil?
Locate the 6 turns per inch on the
abseissa and follow up to the point of

Gtility ; particularly to the person in-  obviares the necessity of calenlation: intersection on either rthe 2” or 3"
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diameter line. From this peoint of
intersection follow to the left until
the 1nductance line is reached. The
new point of intersecrion shows the
inductance of that 6 rturn per inch
coil.

For the benefit of rhose who d0 not
wish to read charts, the {ollowing are
the two tables used to compile the
charts of Figs. 37 and 38 The former
shows the inductance necessary 10
tune to wavelengths berween 10 and
100 meters with eapacities ranging
from .000025 mfd. to .000t mfd. The
wavelength limit for the 25 m-mfds.
condenser ix 60 merers. since these con-
densers are seldom used to tune even
thix high. Nee Tables 1 and IIL.

In Fig. 39. we show rhe relation be-
tween inductance and the number of
turns per inch winding for 2 and 3
inches of winding on 2 inch diameter
forms. The ordinate on the right
shows inductance valuex from 50 1o
190 microhenrys and is associated with
the solid lines in the chart. Two inehes
of winding with from 20 to 3% turns
1er inch afford inductance values
from 53 to 175 mierohenrys. ‘Turns per
inch in excess of 35 are shown in
curve D and its associat2d inducrance
designarions are shown on the ex-
treme right hand ordinate. which in-
dicates inductanee values from 100 to
400 microhenrys. This chart is useful
in determining rhe total inductance
for 2 and 3 inches of winding on 2
inch forms when the number of turns
per inch varies from 20 to 50. The
values given in Fig. 39 are suirable for
rhe design of inducrances to cover rhe
broadeast band. The relation be-
tween inductance values from 50 to
400 microhenrys and standard eapaeiry
of .00025, .00035 and .0005 mfd. are
shown in Fig. 40. For intermediate
capacity values. the table showing the
relation of waveleugth and the product
of inductance and capacity ean  be
used. These values ure not absolutely
accurate but sufficiently so to permit

ance values and the wavelengrh figures
are shown on the lower abscissa, The
upper abscissa  shows  wavelength
values from 330 to 330 meters #4ssoCi-
ated with induetance values from 100
to 300 microhenrys as indicated on the
right hand ordinate. The solid lines
(curves) are ussocinted with rhe left
hand ordinate and lower abscissa and
the dotted lines (curves) are associ-
ated wirh the upper abscissa and the
right hand ordinate.

Iron Core Coils

Coils  employing some snhsrance.
pos=essing magnetic properties. as the
winding form, are known as iron core
coils or inductinces; also as chokes,
with various descriptive appellations
defining the application of the wind-

AIRGAP

Y
WINDING ‘CORE

FI1G.42

An iron core inductance with a
different form of laminated core.

ing or coil. The symbol for a coil of
this type. was shown in Fig. 30-A and
30-B. The horizontal lines located
above or below rhe loops designating
rhe winding. or the horizontal lines
penetrating the loops of the winding
symhol indicate rhat the coil urilizes a
core possessed of magnetic properties.

their applieation in design. The actual material ufilized as the
The left ordinate shows the induct- metal core varies in many cases. Some
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An inductance-capacity chart. used In the same manner as the one In Fig.
37, but covering the wavebands from 200 to 550 meters.
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CORE
il

AIRGAP
FIG. 41

WINDING

An iron core inductance or choke
with a laminated core and airgap.

use iron, others silicon steel of varying
grades, and still others use an alloy of
several metats. with nickel as an im-
portant constiluent.

The drawings of Fig. 30-\ and 30-B
are somewhat misleading., in that one
is apt to imagine rhat riiis meral core
is a srraight piece of meral or a bundle
of metal rods of smull dinmeter,
around which rhe wire is wound. Sueh
cores huave been urilized, but that de-
sign is now obsolete. The present type
of choke is usually wound on a square
four sided core ax in Fig. 41, or upon
a form as =<hown in Fig. 42,

The aetual funetion of the choke,
again does not intrigue us. We are
concerned solely with the ealenlation
of the choke, when one of a cerrain
amount of inductance is necessary. It
is, however. impossible when consider-
ing chokes to negleet a certain dis-
cussion. The use of o choke coil is
primarily intended 1o retard or impede
the flow of alternating currents. but
at the =ame time to permit the tlow
of direct currenr. Therefore, iu the
design of an iron cove indnetance for
use as a choke, we must tace rwo con-
siderations. First, we have the flux
due to the alternating corrent, and
then we have the tlux dne to the direct
current. This is triue in tilter eircnits,
in plate cirenirs of audio amplitiers,
cte. Consequently. the core material
provides a parh for cwo fluxes.

The presence of the direct current

flux complicates the design of rhe
choke. since provision must he made

to prechude xaturarion of the core by
the magneric tlux created by the tlow
of D-C rhrough rthe winding. The
means of preventing siaturation of the
core due 1o the ID-C flow. is to include
an asirgap in the eore. This gap is il-
Instrared in Figs. 41 and 42. The
selection of the «ize of this gap is,
however. a very imporrant considera-
tion. In the first place, the choke must
pos=ess a certain amonnt of inductance
in order that it perform its required
function. Second. no matter where it
is usged. it is oblized to puss a certain
amounr of direer curreni. The air gap,
however. has a tendency to reduce the
amount of induerance, and if the gap
is  too grear. heciuxe precaution
against saturation i8 exercised, the in-
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duetance will be appreciably reduced.
thus reducing the action of the choke.
Conversely if the air gap is too small,
danger from D-C saturation is immi-
nent, thus again impairing the function
of the choke.

Be that as it may, we can leave the
selection of the air gap for subsequent
discussion. The inductance of a choke
fs usually considered as proportional
to the square of the number of turns
in the winding, to the cross section
area of the core and inversely to the
air gap. The mathematicnl expression
for these rules is

NTA
L=32Xx -— where
G X 100,000,000

L is the inductance in henrys

N is the number of turns in the
winding.

A is the net area of the cross sec-
tion of the core in sq. inches.

G is the equivalent air gap in inches.

The selection of the gap provides a
problem open to disxcussion, since it
varies with the flux density and the
current flow through the winding.
For general considerations of filter
chokes, since these units constitute the
greatest use, an average air gap is
approximately .005  inches, With
respect to the air gap it is esseutial
to remember that it is necessary in
every choke utilized to retard the flow

of A-C and to pass u reasonable
amount of D-C. Examples of such
chokes are the speaker-output tube

conpling chokes, fitter chokes used in
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3-eliminators and plate coupling
chokes. The smaller the value of
current flow, the smaller need be the
air gap, but a minimam value is
usnally around .0025 inches.

A mathematical exproession for de-
termining the equivalent air gap is:

IXN
G =32 —— where
B
G is the equivalent air gap.

is the current (ID-C) in amperes.
ix the number of rurns,

B is the flux denxity in lines per
sq. inch.

The processes involved in the design
of chokes. particularly fov use in filter
circuits will be discussed later.

(T'o be Continued

-

Paper vs. Mica Condensers in R. F. Circuits

A Discussion on the Comparative Power Factors of Paper and
Mica Condensers Used in R.F. Circuits

HERE has of late been a grow-

ing tendency on the part ot

many to substitute small paper

condensers in place of mica di-
electric types in various forms of
radio frequency circuits.

Evidently this practice has been re-
sorted to in the modern march ot radio
activities with the idea in mind of cost
reduction, A little analysis easily
shows that the difference in cost be-
tween small mica and paper dielectrice
condensers isn't great enough to war-
rant such a radical change.

Comparative Power Factors

Tests ot various types of dielectric
show that for all practical purposes
mica condensers have power factors in
the order of .01% or better as com-
pared to .25% for high grade paper
types. Now let us see just what re-
sults are obtained where they are used
say in a typical tuned cireunit.

Fig. 1 shows the circuit together
with all necessary electrical data. It
will be xeen that a normal broadeast
frequency of 330 meters or 857 KC is
employed. The tuning inductance or
secondary winding ix assuned to be of

ample inductance and have a high fre-

quency resistance of 8 ohms.
Since the power factor of condensers

R
fs simply —or R=DPfZ: let us first
Z
obtain its reactance
100 108
¢ =
2xFC 6.28 x 807,500 x .05

== 370 ohms
and R the equivalent circuit resistance
of the condenser is
R =PfXe

* Engineering Dept., Dubilier Cnnionser
Corp,

By J. George Uzmann*

For micn condensers
R =370 x.0025 = 0.925 ohms
For paper condensers
R =370 x .01 = 3.7 ohms
Total circuit resistance, as above,
with mica condenser ix
Rt =8 + .925=18.925 ohms
Total circuit resistance with paper
condenser is
Rt =8+ 3.7=11.7 ohms

0005
MF.

FREQUENCY - 857 K.C
H.F. RES.- 8 OHMS

FIG.1

A  basic oscillatory circuit con.
taining Inductance, capacity and
resistance,

Nince the current at resonance is in-
versely proportional to the circuit re-
sistance it will be seen ,that where
mica  condensers are employed we
finally arrive at the following interest-
ing results
11.7 — 8.93 x 1009,

8.93 8.93

in other words mica condensers of
proper design easily permit a gain of
31% greater current in the tuned cir-
cuit over that realized with paper di-
electric capacities, Thix clearly shows
how undesirable paper condensers are
for this sort of work

An inductance coil having a high

2.77x100% = 319,
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frequency resistance of 8 ohms is one
of fair efliciency, and from the above
it is apparent that the lower the coil
rexistance (whieh is true for those
of more modern construction) then
the more pronounced will be the ad-
vantages shown in favor of mica
condensers,

Ax a further example. assume the
coil resistance to he 3 ohms; in this
case the problem works out as follows:

Total eircuit resistance with nica
condenser

Rt =35 + 925 =35.925

Total circuit resistance with
condenser
Rt =35 + 3.7 = R.7 ohm=s =

8.7 —3.93x 1009 — 2,77 x 1009 47

5.93 5.93
which gives ux some idea of the in-
crease in current where the eircuit ix
tuned to resonance using mien con-
densers instead of paper.

These figures are, of conrse, hased
upon a single tuned circuit and from
this we can eaxily see the extremely
poor results which would be obtained
where several tuned cirenits using
paper condenzers arc employed.

In conclusion, we learn that not
only do paper condensers in high fre-
quency resonant circuits cause a most
serious loss in energy iu radio fre-
quency amplifier, intermedinte fre-
quency amplifier. oscillator and filter
circuits but becanse of the greater
damping thereby introduced it is ap-
parent less power must result in oscil-
lators, while tuning and selectivity be-
comes “broad” in amplifiers, and all
in all it is extremely doubtful whether
paper dieleetric condensers are even
remotely suited for the circuits under
discussion

oshims
paper
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Thig section has been created to accommodate material on commercial dercio
progress which are becoming increasingly important.
enlarge the scope of the radio manufacturer should be tendered
therefore, be utilived as the medium for

feature.-—The Editor.

individual

pments and allied subjects relating to specialized |
We feel that developments which atimulate broad actirity and tend to
recognition,

“Commercial Developments” will,

presenting such Corthy subjects as may come to onr attention and will he a monthly

High Voltage Direct Current Generators

The Design of Small Capacity High Voltage D-C Generators

IRKCT current generators for

industrial usage are generally

built for 123, 250 or 600 volts.

and for railway applications
generator voltagex as hizh as 1500
have been nsed. Nearly all of these
generators ahove 500 volts have had
compensating pole face windings and
all except the very smallest sizes have
had commurating poles, as an aid to
commutation.

Modern radio transmitrers have,
however. created a demand for small
capaecity  high volrage generators.
These sets use grid bias volrages as
high as 1500 volts and plate voltages
as high a= 18.000 volts. In addition to
merely being able to furnish a certain
current at these high vcltages. gen-
erators for this purpose must be so
designed as to have other desirable
qualities. Repeated insrantaneous
fluetuations of the load such as are en-
countered in rthis servire must not
aisturb the commutation of the genera-

* Motor Engincering Dept.. Westinghouse
Electric & Manufacturing Company

for Radio Transmitters

By J. H. Blakenbuehler*

tor. Ripples or fluetuations in the
terminal voltage due to pulsations of
the flux caused by the variation of the
magnetie paths as the slots pass the
polex. and due to the variation of the
number of bars short .circuited by a
brush as the armature rot:ates must be
extremely smull, preferably less than
one quarter of one percent of the
rerminal voliage, and of sueh a fre-
queney as not to produce annoying
tones in  the transmitier, 1f the
zenerator does not commutate withount
sparks, rhese sparks will cause pulsa-

tions in the voltage, whieh will also
produce audible sounds in the trans-
mirter. Those pulsations prodneing the
Most annoving soinds have trequencies
hetween five hundred and two thou-
sand eycles per second wirh probably
the most distressing tone occuring at
eleven hundred cycles per second. An-
other necessary consideration is that
any change in the plate voltage of a
rransmitter will change the frequency
of the signal slightly. The voltage re
cularion of the plate supply generator
must rherefore be a minimum. pre-

-

Fig. 1. Above:
An armature
having two
windings and a
double commu-
tator, for ob-
taining a high
voitage.

Fig. 2. Left:
A double com-
mutator, high
voltage machine
designed for use
on airships.

wWWwWwW americanradiohistorv com

ferably less rhun tive percent of the
rated voltage. Generators with poor
regulation have been known to vary
the signal frequency so much as to
cause the reception by a heterodyne
receiver to he very difficnlt.

Flashover Characteristics

Normally the designers of a genera-
tor with a rerminal voltage of over 500
volts quite seriously consider the flash-
over characteristics of the gencrator.
Every generator is susceptible to being
short circuited and when this does
happen generators of over 500 volts
venerally flash over unless some special
construction is used to prevent flash-
over. This flashover, which generally
tnkes the form of an electric arc
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around the commurtaror between lnrush-
holders. may be so violent as to
scriously damage the commutator or
trush  rigging. This ditHculty has,
however, rather eared for itvelf in the
design of these small radio generators.
It is necessary to have so much wire
on the armarture to generate rhese high
voltages that rhe armature resistince
i= high enough to limit 1he short eir
cuit current fo so low a value ax to
preclude flashing or to render harm-
less any flashover that does rake place.
A generator of large capacity it these
Iigh voltages would present another
problem entirely.

Nearly all of rhese relatively sinall
capacity high voltage generators are
built with only two main field poles.
The prineiple reason for thix is that
for a given voliage and armature
dizmeter with the two pole construc-
tion the distance hetween hrushholders
of opposite polarity mround the com-
mutator is approximately twice as
sreat as on the four pole generator.
This ix because rlie hrushes of opposite
polarity are at diametrically opposire
points on the commutatoir of the two
pole generator. whereax on rhe fonr
pole generator they are only ninety
degrees apart. For this reason a flash
over has about twice as far to travel
on a two pole generator as on a four
pele machine, assuming ol conrse that

Fig. 3. Cross-section of the coil
slots in a 7500-volt generator.

the grounded parts of the brushholder
supports and the bracker: are not so
close to rhe live parts as to nullify the
effect of the additional distance De-
tween brushes on the commutator.
This larger flashover distance makes
the two pole generator better able to
wirhstand surges and flnctunations of
the load.

Double Commutator Machines

When it is desired to get a higher
voltage from a generator of a certain
diameter than can be obtained from
one commutator it is customary to put
a commutator on each end of the gen-
erator with separate avmature wind-

ings for each commutator in rhe same
core, as is shown in Fig. 1. 1n most
ciases these armature windings are
auplicates and may he eonnected ex-
ternally in  series =o that their
voltages add or in parallel to get

1

Fig. 5. Interesting view of a
water barrel rheostat in service.
Note the flame.

iouble curvent. I some  instanees,
bowever, it is desirable to  abfain
two different voltages from rthe
~ame generator and one agrmature
winding differs from the other. An
armature of this type is shown in
Iig. 2. Thisx generator was built for
use on aun air ship aad is drviven by a
~mall propeller. It delivers both plate
and filament supply voltages. which
are 1200 and 12 volts respectively.

In <ome eases sueh as where the
zenerator snpplies a ship's transmitter
it is desirable to have the motor gen-
crator set as smull as possible. Most
ot thexe types of setx are driven by a
direct current moror and a separate
zenerator would have to be used to
ver the low voltage for filament light-
ing. It is more economieal of space,
liowever. to put alteraating current
<lip rings on the motor whieh then
acts as an inverted rorary econverter
snpplying alternating eurrent to the
filninents, the voltage heing stepped
down by a transformer.

One construetional peculiarvity which
is sometimes used on these generators
i~ to have fhe positive and negative
hrushes in different paths on the com-
mutator and to have a barrier on the
commutator bhetween them. This pre-
vents ring fire or sparks due to dirt
being carried around thie commutator
from a hrush of one polarity to one of
the opposite polarity and also increases
the distance the flashover are must
travel in the air.

The insulation engineer encounters
~ome real problems in these machines
since unlike high voltage induction
motors or Ssynchronous motors the
votor coils and rhe commutator must
be insulated for the generated voltage
and the stator. with the exception of
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the commuiaring pole and series coils
has Jlow volrage insulation for all these
xenerators are separarely excited at a
low voltage. Since most of these gen-
crarors rotate at rather high speeds the
insulation of the commutator presents
quite a problem, hut the standard mica
insnlared V7 ring construction func-
tions satisfacrorily even on the very
highest voltages.

Sloy Insulation

The xlot insulation ix quite an im-
portant facror not ouly in determining
the life of rhe maeline but also in
governing irs size. The higher the
voltage of rhe generator the thicker
the insulation arotind the coil in the
slot becomes. A section ot the two coil
sides in the =lot of a 7500 volt gen-
erator is shown in Kig The copper
area in the slot of this 7300 volt gen-
erafor is ouly J4 percent of the area
of the slot. and for 15.000 volt
generaror this slot fuetor ix only 6.8
percent. Kor a standard 250 volt
zenerator this figure is approximately
50 percent. Irom these facis it is

easy to see that the hizh voltage
generators mus=t be mueh larger

physically to deliver a certain out-
put than the corresponding industrial
senerittor. There also seems to be a
winimum  economienl size for a gen-
erator of each voltage. Generators built
malter than rhis minimnm economieal

WATER_SUPPLY FIPE
 GROUNDED CATHOOE
MOVEARLE VERTICALLY

_PORCELAIN BYSHING.

PERFORATEY ANODE

INSULATED CABLE

Z Wa90_BLOCK
_ Q
Fig. 4. Design of a water barrel

rheostat used as a load on high
voltage generators.

size, for smaller outpurs, generally
turn out to be all insulation and very
lirtle copper. and a larue decrease in
rhe output of the generator bevond this
miimum economical ontputr permits an
extremely small decrease in physical
size.

This thiek insulation impedes the
tlow of heat from the armature con-
duetors ro rhe air and the armature
ventilation must Le carelully designed
to nvoid hot spots in the armature
where the heat eannot get out. These
hotspots will eause rapid deterioration
of the insulation and subsequent hreak-
down, Although a machine may be
built and insulated so as to pass its
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initial tesrs these hotspors may cause
it to break down after a very short
period of operalion. 'T'hese armature
coils of extremely fine wire must also
be banded down very tirnily so ax to
eliminare any possibility of ihe wires
shifting and rubbing against each
cther at the high speeds at which these
generators operate. This shifting of
armature conductors alszo may not
cause failure until the generator has
Leen in operation on a short rime.

Design Factors

These generators have a startling
length of wire in rheir armarure wind-
ing=. The armaiure in Kiz. 1 for ex-
ample has 5 miles of wire on it. This
armarure was wound for use wirh a
two pole statom bur if rhe s<ame core
and commutators were n=ed wirh a
four pole stator and the armature was
wound ro generate rhe same volrage
the length of wire would he decreased
one-third and the axinl length of the
armathnre  wounld Dbe shortened one-
fourth. A 135,000 volt ten Kilowartr tour
pole generator wirh n ~ingle commuta-
tor has for insrance ouly six miles of
wire on iis armarure and rwo miles in
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Believe it or not—this is a real certi-
fied. grade-A Column. It was purchased
from a South African newspaper that
passed in the night.

We have heen advised that magazines
never, never. run Columns, that the
Column is the sacred property of the
newspaper.

Upon investigation we find this te
be quite true—with one exception:
Cynical Notes (misspelled  Clinical
Notes) by George G. Nathan, in the
American Mercury.

Ergo—we are proud to he the second
great publication to demonstrate rare
originality.

. " @

Judging from the character of the
results obtained hy experimenters from
the Sereen-grid Tube we consider it only
proper to pass a law, or something.
changing its name to Screani-grid Tube.

LI T

Proof of the fact that radio is net in
a state of chaos- und seemingly not even
perturbed. ir contuined in the following
masterpiece hauled fromr a recent copy
of The New Yorker: “When her radio
lapsed into an unbroken silence. a lady
friend of ours took matters in hand and
wrote a letter of complaint te the firm
from which she had purchased the set.
They phoned that they would send a re-
pair man up. The days dragged on, and
the long silent eveniugs. Iinally in the
mails came a letter. 1t was the sort of
multigraphed form letter which leaves
one sentence to he completed in long
hand. This one reqiired an insert hy
the repair man. The letter read:

“‘Dear Madam: In response to your
recent complaint regarding vour radio
which vou purchased from us, we sent

the commurating pole coils, This de-
crease in rhe amount of wire on the
armature by making it four pole in-
cidentally decreases the armature re-
sistanee thereby materialiy improving
the regularion of the cenerator. These
four pole generators however. present
the disadvantage of decreasing the
flashover distance.

Loading these machines for test by
standard resistance tubes would re-
quire about fifteen tubes per kilowatt
rating of the generator with insulated
mountings and switches for varving
the load. This method was given up as
too expensive and unsafe, and a special
but simple type of water barrel
rheoststat has been cmploved very
siceessfully, A =ection of one of rhese
rheostats isx shown in Fig. 4. At very
high voltages with a poinred cathode,
the peculinr phenomenon s=hown in
Fig. 5 was encountered. The current
density at the eathode was evidently
so high as ro decompose the warer into
hydrogen and oxygen whieh recom-
bined in a flame at rhe surface of rthe
water. With rhexe high direet current
voltages it wias quire easy Lo mainrain
an are under water. The volrage of
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our service man to your home whe
found vour set in perfect working con-
dition. e also informed you at that
time that the cause of the trouble was
not due to any fault of the set hut to
. .. (and then in long hand) failure to
be at home at appointed hour.’

“roken-hearted and ashamed, the lady
could hardly finish the letter. which
ended up: ‘We are sure that if you will
judge this mutter in the proper light you
will see the justice of our position.’”

c o«

We have it on good autherity that
one of the boys (we cannot divulge his
name) contrived a new form of high-
voltage filter condenser under very odd
circnmstitnees.

Someone told him to mix raisins. sugar.
veast. ete. (complete formula not avail-
able) and let it stand. on its own char-
aeter so to speak. until it indicated signs
of life.

This he did and the results of his
efforts were quite satisfactory indeed.
extraordinary—for in a few minutes after
a sample of the brew he was compelled
by a power stronger than his to turn
three Hips in mid-air.

During these fast-moving moments of
heetic reverses he lapsed into a state
of coma. He emerged from this dis-
tressing coudition through channels of
mental phantasnragoria which ended in
a pronouneed vision etched on a back.
ground of livid flame. . . .

The details of the vizion have not heen
disclosed. but it has been reported that
the new puncture-proof condensers will
be ready in time for the fall trade.

* & =

A friend of ours went short on “Radio™
common just two days before it started
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rhese machines during testing is mea-
sured by an ordinary veoltmeter with
several multiplying resistances in
series with it.

Even at such high voltages these
generators seem to have an unexpected
margin of safety. Tests on a 7300 volt,
25 kilowatt generator show that it will
carry several times its rated ewrrent
at the rated voltage and still com-
mut:ite absolurely sparklessty. The
same machine was run at forty percent
overspeed to get 12.000 volts at normal
current and the commutation was ex-
cellent. This test also proved the
mechanical construction of the gen-
erator to be very adequare. Insrantan-
eous short circuit of this same gen-
erator caunsed flashover but no damage
whatever.

The future promises cousiderable
advance in the art of huilding these
high voltage generators. Just how the
data obtained in rhe econstruction of
these generators will react on the
design of the indusrrial motors and
zenerators is a matrrer of conjecture at
presenr, but it surely will reveal some
important faers.

increasing in amplitude. He sunk $42.000
and at present is wandering aimlessly in
the Jersey meadows.

If you will pardon us for saying it—
this appears to he the only case on
record where a lowpowered “‘short”
wave was socked for a loop by a “long”
wave. - * =

On the highest authority—the second
assistant to the copy boy in the radio
departinent of an eminent daily paper
published not so many miles from the
land of the haked bean. maple syrup, ete.

we have the latest television scoop.

This journal was sponsoring some tele-
vision experiments and in a deserted
house on the outskirts of the town were
gathered a group of energetic engineers,
Before an old moving-picture projector
whirled a perforated dise. Before a bank
of photoelectric cells and in the flicker-
ing light of the twittering arc stood a
youth wildly waving a newspaper.

Nearby was a receiving outfit. Peering
perserveringly at the plate of a nervous
neon tube were another group of engi-
neers. They communicated that there
was le:s than minns zero coming across
in the way of a picture. They admitted
that they could see something resemhiing
the ghost of night flash back and forth
arross the sereen. but that was all.

The next day the eminent journal car-
ried a story that in the experiments per-
formed the print on the paper could be
read at the receiving end.

This merely poes to show what can
happen over night.

Incidently, if the eminent journal
would he interested. we have down bere
a nice little device which pictures the
working of the hunian mind. The device
can he attached to any television ma-
chine or cub reporter. Fundamemally,
it is much like the wellknown-——every
well-known— psychopsyeiatric X-ray.

L] - L]

Speaking of automatic radio receivers
—we spit at our short-wave regenerator
one evening which immediately shifted
from KDKkA 10 WGY.

We would be interested in hearing
of similar reports from other liars.
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National Screen Grid Short-Wave
Receiver
By James Millen

HE National Screen Grid short

wave receiver comprises several
rather unique features, One is

the single tuning control, An-

other is the foundation nnit design
which permits an efficient layout of
parts, with but a few connections to
be made by the assembler. Ax a result
of the 222 jn the first stage, the sensi
tivity of the receiver in general is ma-
terially better than that of the plain
regenerative detector type formerty <o
much in n=e.  Furthermore, the use of
the 222 ahend of the essentinl regene
rative detector prevents radintion—a
problemr  which would  <oon  become
quite serious if all the short wave re
ceivers were of the radiating variety,
Atlthoungh heretofore rather carefully
placed shielding has been considered
essentinl to a reeceiver nxing the UX
222 tube, the advanced design of thix
recciver makes shielding unnccessary,
resulting in case of eonstruction and
operation, By means of a series of
four readily interchangeable  trans-
formers the reeeiver will cover the
band of the 100 to 15 meters (3 to 20
megacyetes). A transformer for reg-
ular broadeast reception on the 200 to
60O meter band may also be obtained.
There are a very great many more
stations to be heard with a short-wave
receiver, and distance takes on an en-

tirely new meaning.
mon to receive broadeasting from ANE,
t Java, 3LO at Melbourne, Australia,
ARW at London, PCJJ in Holland. ete. ;
and statie and fading are frequently
entirely absent when reception on the
regular broadeast bamd is exceedingly

hoaor.

Rear view of the
National Screen.
Grid Short-
Wave Receiver,
Note that it Is
virtually a single
control set. Re-
generation is
controlled by the
variable resistor
mounted on the
panel. The R. F.
choke is mounted
on the sub-base,
directly in front
of the 112-A
tube. The induc-
tance Is of the
plug-in type.

It i not uneom-
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For instance, at Boston, Mass., it is
seldom possible for the average broad-
cast listener to reecive KDKA on its
360 meter wave with sutlicient volume,
freedom from fading, and frecedom
from =tatic to permit enjoyable recep-
tion for an entire evening.  With a
good  shorvt-wave  receiver, however,
KDKA, on its 6235 meter wave may
nearty always be tuned in with good
volume and with all the quality and
freedom from disturbance of a good
loeal,

Axide from the reception of for-

7IMP. Ne10

222

0 TO 500,000
,OHMS

15

OHMS

OUTPUT

Circuit diagram
of the National
Screen - Grid
Short - Wave
Receiver. Grid
bias for the 222
tube Is obtained
through the
drop in voltare
across the 15-
ohm filament re-
si tor, A trans-
former rather
than an impe-.
dance is em-
ployed as a
coupling me-
diuvm between
the 222 and
112-A tubes.

www americanradiohistorv com

eign  broadeasting  stations  gencerally
possible with a good short wave-re-

eceiver. reliable reception  of  such
American short wave broadeasters as
KDKA, WARBC, WLW. and of long
distance amateur, commercial, and
naval code communication, there are,
of late, also several stations sending
out experimental “television sipgnals.”

One of the most important parts of
a televizion reception system is a good
short wave receiver for intercepting
the signals. A speclal type of audio
amplifier ix then necessary to build up
the signal to sufficient inteunsity and
finally a means is required for econ-
verting the xignal into an image. At
present. many experimenters are em-
ploying a neon lamp and a revolving
“scanning disz¢” for this latter purpose.

If the wiring diagram is carefully
followed it is quite simple for anyone
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to obtain a very neat job. Needless to

say, all connections should bhe cave-
fully soldered. The two moulded
mica coundensers, located under the

subpanel, are fustened in place by sol-
dering their terminals directly to the
socket and coil clips between yrhich
they are connected.

In order to make coutact to the ecap
or control grid of the UX-222 use a
short length of small. tlexible, rubber-
covered wire, or very fine single silk-
covered wire, running in a piece of
small spaghetti and ending in a fuse
clip or simil:ar home-made elip, to snap
on at the top of the eap.

For headphone reeeption, it is
recommended that a single stage of
transtormer coupled audio amplifien-
tion be added to the output of the re-
ceiver as just described. While such
an additional amplitier is not at all
necessary, it will he found of eonsider-
able nid in receiving distant and weak
signals.

When loudspeaker operation from
such short wave broadeasting stations
as KDKA, WARC. etc.. is desired. rhen
the use is recommended of a high
grade two stage transtormer coupled
audio amplifier of either the straight.
or push-pull variery.

For experimental televixion work it
is necessary to employ an especially
desizned :amplitier of rhe resistance or

impedance coupled type which will
give a uniform response over the ex-
ceedingly wide audio trequency band
of from about 20 to 30.000 cycles per
<econd.

Operating Notes

At this time, there ix no B battery
substirute or eliminator suitable for

Panel view of the Natlonal Screen-
Grid Short-wWave Receiver.

nse with a short-wave receiver. It is
necessary  for satisfactory results,
therefore, to employ 133 volts of dry
or xtorage “B” battery, in addition to
the usual 6 volt storage “A" battery.
It an audio amplitier of some sort is
not to he employved. rhen a pair of
“phones’” should be connecred to the
“output” posts on the right-hand side
of rhe sub panel.

A good ground should he connected
to minns A

A Phonogra;h Am;)lifier

By A. R. Wilson

HE pust vear or two huas seen
remarkable strides heing made
in the design of audio amplify-
ing equipment. Amplitiers and

transformers have been developed to
such a stage that it ix ditieult ro see
where an improvement in quality
could be made. With the introduc-
tion of the new 250 power amplitier
tube a far greater loud speaker vol-
ume is possible than heretofore since
thiz jube is capable of delivering over
three rimes the undistoried power of
the 210 tube. long the favorite power
tube for maximum volmine and tone
quality. Thexe developments in rhe
quality of radio transntixxion and re-
ception have reacted on the phono-
graph industry and it became neces-
sary for the desizuners of phonographs
to look around for some means where-
by their previously unchallenged su-
premacy  ecould bhe regained. Thus
came the electric phonograph known
under various irade names as the
P'anatrope. the Electrola. ete. Thexe
machines all use asx rheir basix the
modern high-grade audio amplifier in-
stead of rhe old-fashioned sound box
and horn. The horn gave way to the
cone type of reproducer and the sound
box itself was replaced by the electro-
magnetic pick-up.

This latter piece of apparatus. al

though the smallest in the make-up
of the electrieal phonograph. is prob-
ably (he most interesting of all com-
ponents. Its funetion is ro transiate
into electrical encrgy the vibratory
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For an anrenna is reconmnended a
single wire of from 35 to 100 feet in
length and as high and free from sur-
rounding objects a~ possible. I'erhaps,
until the operator has had a lirtle ex-
perience in the operation of the ve-
ceiver, it is well to pracrice by tuning
in sration KDKA on its 625 meter
wave.

By means of the variable resisrance
regeneration countrol (right-hanil
knob) the detector tube may be muade
to oscillate, and then the carrier of the
<tation received. A slight readjust-
rtent of both eontrols should then
hring in the sration

LIST OF PARTS REQUIRED
National Foundariou Unit. (Includes
Westinghouse Miearta panels, sockets.
gridlenk and R. ¥. Choke Mounts. com
pletely drilled. ready to assemble.)

1 National Dial. Type E. with Type 28
Illuminator.
1 National Condenser. Short Wave Type.

125 mmfd.

Natlonal Traosformer Coil. (4 Coils are
required to cover thie range of 15 to
100 meters.)

Nationai R. F. Choke No. 90.

National H. F. Impedance No. 10.

Aerovox Moliled Miea (‘ondenser .00l
Mfad.

\erovox Molded Mica
Mfd.

\erovox By-pass Condenser .5 Mfd.

Aerovox RBy-pass Condenser 1.0 Mfd.

Electrad Royvalty Resistor No. L.

Lynch Equalizer No. 2.

Lyneh Equalizer Neo. 13,

Lynch Gridleak—6 megohms.

Yaxley Filament Switeh.

By ivding Posts

Condenser .00025

Y

motion of n needle traveling over the
surface of a phonograph record. The
vibration of the needle ix utilized to
generate current in an electrie circuit.
These changes in cwrrent represent
the vibrations of the needle which in
turn represent the sound originally
impressed on the phonograph record.

The aciion of the macnetic pick-up
i~ 1t reversal of the action of a loud
spenker. The =election of a good
magneric pick-up does naot solve the

Side view of the Phonograph Amplifier which employs a 250-type power-
tube and is A. C. operat-d

wwWw americanradiohistorvy com
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problem of good reproduction becnuse
the audio frequency amplifier must be
carefully built and use must be made
of hoth a power tuhe and a speaker
of good design. There are now on the
market several types of very good
magnetic pick-ups and it is the pur-
pose of this article to describe an am-
plifier thar was primarily designed for
use with rhem.

In designing any awdio amplitier,
size. eost. ete. play a most imporrant
part in rhe final layoul. The instru-
ment desired in rhis caxe was a com-
plete audio frequency mmplitier ea
pable of being used afrer the outpur
of a stundard magnetic pick-up and

providing the speaker with a large
degree of volume rogether wirh ex

cellent tone quality mud ot rhe same
time be combined with a plate supply,
so that the complete unit might he op-
eriared tfrom the srandard 110 volt A.C.
line. The final design of this ampli
fier involved a complere two-stage
transformer eoupled amplifier utilizing
cne 227 tube in the input stage amnd
the new 230 power amplifier tube in
the output stage.

The plate supply syvstem consixts of
a lalt-wave rectitier. filter. and poten-
tiometer device xo0 designed asx to
furnish plate voltage for the 250 tnbe.
together with lower plate voltages for
the 227 tube. and, if so desired. plate
potentials of 43 and 90 volts for the
tubes of n veceiver. 1In order to re-
duce size, the rectifyinz transformer
and filter are made to rerve ax feet
for rhe basehoard. This construction
is fully illustrated in Fig 2. Ry this
means the amplifier and the plate sup-
ply unit are kept more or less sep-
arate. The speaker filter together
with the four 1 mfd. by-pass con-
densers are also placed underneath
the baseboard. In the plate supply
unit one 281 rectifier tube is usxed.
The plate of this rube ix connecred
to one xide of rhe high-voltage second
ary of the power transformer. The
filnment of the rectificr fube. as well
as the tilament of the 250 rube and the
heater of the 227 rube. are all lighted
by menns of separate low voltage sec-
ondaries ot the power tran=former. The
filter unit is a complete rectitior tilter
in itself and consists of <uitable chokes
and condensers. The 15300 ohm <ection
of one of the voltage dividers is useil
as the resistance to obtain the biax
voltage for the 250 tube. The 2300

ohm rheosrat ix uxed as the biasing
resister for rhe 227 tulbe. \All leads
carryving alrernating  enrrent  shonld

be twisted in order to re:duce hum and
kept as far away as possihle from rhe
audio transformers. Both the place-
ment of parrs and the actual wiring
are clearly shown in the illustrations,

Ir ix be=t in any amplitier to oper-
ate the first-stuge tube with the low-
est grid bing voltage that is permis-
sible wirhout distortion. The lower
the hias voltage of any amplifier rube,
assuming of course the =ame plate
voltage, the lower the plate resisrance.
This means that there will be n wrenter

Front panel view of the Phono-

graph Amplifier. The knob controis

the variable "C” bias resistor for
the 227 tube.

transtfer of voltages, parricularly ar
the low frequencies. The biax volt-
uges of both tubes should he adjusted
with a high-resistance voltmeter con-
nected directly aecross the biasing
resistors.  The correct voltage for the
250 tube is approximately 80 volts
while that of the 227 tube is about 4
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volts with a plate voltage of 90. With-
ocut a proper hias rthe best audio trans-
formers are no hetter rhan the worst.
With the right amount of grid bias,
the grid is =o negative to start with
rhat the pesitive half of the wave
never makes it positive: no grid cur-
rent ever flows and hoth halves of the
wave are amplified equally.

Several variations of this amplitier
suggest themselves. For instance. it
ntight be advisable in some cases to
cuploy full-wave rectification. especi-
ably it this awplitier is used with a
receiver that requires considerable
plate current. The change from half-
ro full-wave rectification involves only
a change in transformers and the ad-
dition of one socket. At the same
time it will be necessary to utilize
another low voltage transformer for
the heater of the 227 tube. Adequate
space has heen left on the fop of the
base-board for additional equipment.

LISTS OF PARTS REQUIRED

1 General Radio type 505\ Transformer

1 General Radio type 327\ Filter

1 General Radio type 087A Speaker Filter

1 General Radio type 285 D Transformer

1 Gieneral Radio type 285H Transformer

2 General Radio type 439 Center
regigtances

1 (leneral KRadio type 438 Socket

2 (ieneral Radio type 446 Voltage Dividers

1 General Radis type 2147 2300 ohm
Resistor

2 General Radio type 349 Sockers

1 General Radio type 437 Adjustable Center

Tan Resistance

UX 250 or CX 3350 tube

I'X 281 or CX 381 tube

'Y 227 or C 327 tube

UBaseboard 8 x 16 x #

Piece bakelite 8 x 11% x 3,16”

Binding Posts

Toggle Switch

1 mf Condensers

1 Cord and Pluyg

tap

1
1
1
1
1
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1
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Schematic diagram of the Phonograph Amplifier.
former coupled amplification precedes the 250-power tube, which

A single stage of trans-
is suffi-

cient for most purposes.
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FANSTEEL APPOINTS NEW SALES
REPRESENTATIVE

The Fansteel I'roduets Co. announces
that effective May 1st the Pittsburgh ter-
ritory. which comprises all of Western
Pennsylvania and West Virginia, and
which has. for the past three years. bheen
under the supervision of Mr, Wm. R. Mec.
Elroy. as =sales representative, will here-
after be in charge of Mr, Chas, Naenger.

Mr, Chas. F. Saenger has heen  con-
nected with the Fansteel Products Com-
pany for the past five years as Ohio rep-
resentative. Mr, Saenger is one of
oldest  Balkite representatives  and
spent many years prior te that time rep-
resenting other interests in Western I'enn.
sylvania and Ohio,

Mr. Saenger has not as yet established
an office and address in DPittsburgh but
maintains  offices in Cleveland, Ohio, at

1109 Bnlivar Road. and all correspondence
in  econnection  with  sales may  be for-
warded te him at this address until fur-
ther notice.

Dl BILIER SALES AND ADVERTIS-

DEPARTMEN MOVE INTO
NEW  YORK CITY

In order to maintain cloger contact with
the radin and electrical trades whieh it
serves. the lmbilier Condenser Corpora
tion has esrtablished an offire at 10 East
43rd Streo New York City, for its sales
and advertising departments.  Heretofore,
these departments have heen included in
the general office loeated on 1the ground
floor of the Trbilier factory at Woodlawn
or the nerthern end of the elty,

At the New York City office will be
found W, Il. Lipscomb, the recently
elected  [‘resident of the Imbilier Con-
denser Corporatinn, G. E. Palmer, General
RKRales Manager. I, A, Fried, Industrial
Sales  Manager. and J, George TVUzmann,
Advertising Manager,

The factory. located in
own huilding amid
of Woadlawn, will
Bronx Bouwlevard

the company’s
the ideal surroundings
comtinue at the 4377
address ns heretofore.

R. C. A. MAKFES CHANGES IN SALES

DIVISION
Effective immediately Mr. J. L. Ray,
General Siles Manager of the Radie Cor:

wration of  America, announces  the fol-
owing changes in the General Sales and
District Offices of the RCA.

Mr. Quinton Adams, formerly manager
Radjola Division, hecomes manager of a
new mujor sales division to he known as
the Engincering Produets Division, which
will liandle the sale of broadeasting sta-
tions, the =sale of special apparaius and
various sales contracts of the Radio Cor-
poration.

Mr. kK. A, Nicholas,
sales manager at New
ager Radiola Division,

Mr. A. R. Beyer, formerty assistant dis-
trict sales manager, Chicago. becomes dis-
triet sales manager at New Yor!

formerly distriet
York, becomes man-

Mr. D, AL Lewis becomes assistant dis-
trict sales manager at Chicago.
ZENITII APPOINTS TWO NEW

DISTRIBUTORS

The Zenith Radio Ceorporation announces
the addition of two new distributors in
the middle western territor The W, M.
Dutton & Sons Company, with main_office
located in Hastings, \ohraskn. and Linde-
man-Hoffer. Inc., with home office situated
in the Davidson Bldg., Kansas City, Mis-

souri,

The territory of W. M, Dutton & Sons
Company will include the entire state of
Nebraska. 17 counties in western lowa,

13 counties in northern Kansas, and
counties in the northwest part of Missouri.

W. M. Dutton & Sons Company have
opened a branch in Omaha and from there
will handle the distribution of Zenith radio
for Lincoln. Omaha, and Council Bluffs
f@l’l‘ll(\l’\

LESLIE G. THOMAS, NEW POLY-
MET FACTORY MANACER

The Polymet Mannfacturing Carpora-
tion, manufacturers of the Iolymet line of
power supply essentials, annnunces the
appointment of Mr. Leslie G. Thomas as
Factory Manager.

Mr, Thomas comes to Polymet with a
broad experience gleaned from years in
the electrical field and allied pursuits.

Receiving hig engineering training at the
Dickingson Technical School, Ar. Thomas
started at once on his electrical career,
being associated with such concerns as the
Eleetras Importing  Company, pioneers in
the making of radie equipment, the Elee-
tro Dental Company f‘ Philadelphia, and
the Bromley-Mergeler Company., manufae-
turers of electric dish-washing machines,

In 1917 he joined the staff of General
Electric as Statisticlan and Assistant to
the lead of the P'iece Rate Department.
Three years with General Eleetrie during
which time he worked on electrical eqnip-
ment for airplanes in wir service, he left
to  Dbecome  Assistant Supprimuntlnm in
charge of produetion for the Iiamond Bat-
tery Company which position he held for
three years,

About this time the lure of radio called
Mr, Thomas. He left D'iamond to become
Factory Ma FooAD B Andrea
Company, m: produets.  Mr,
Thomas ieft three ye: later to join the
Freed-Eiseman Corporation,

From this concern, Mr. Thomas has now
come with a record of consistent sieeess
behimd him, to the I'olymet Manufacturing

Corporiatio where he will assume com-
plete  charge of production and factory
management. The background of his broad

experience should prove invaluable in gov-
erning Polymet production with a view to
speed and ever-improved quality.

FIVE MEN ADDED TO

SALES FORCE

Five apointments to the sales force of
the \lensen Radlo Manufacturing Company.
Chieago, 111, and Oakland, Calif.. have
been made by Thomas A, White, ;.'nnernl
sales manager.  Fonur of the men have
been  assigned definite territory and  will
devote the greater part of their time to
the jobbing trade while the fifth will ecall
on manufacturers,

J. W, Sands, with headquarters at Day-

JENSEN

a
ton, Ohio, will contact the wholesale trade
in Ohio. Michigan, Indinna, Kentneky and
West Virginin, Mr. Sands was with the

Magnavox Companv at the same time Mr.
White was with that organization. DPrior
to this revent appointment, he was with
the =siles department of the Splitdorf
company.

The metropolitan New York eity terri-
tory. in_addition to the states of Pennsyl-
vania., Delaware, New _.lersey, \larvland
and_ Washington, D. C.. has heen assigned
to James A, Kennedy who will make his
headquarters in New York. Mr. Kennedy
resigned a short time ago from Arthur L,
Lynch, Inc, to join the Jensen gales or-
ganization.

L. R, Hadin,
was assrociated
mannfacturer’s
company. Mr.
at Neheneetndy,
New York state
states.

In the Narthwest territory congisting of
Wisconsin, Minnesota, lowa, Nebraska,
North and South Daketa, W. V, Crowley
will be the JIensen sales representative,
Mr, (‘rowley will make his headqusarters at

prior to his appointment,
with Jaeck D. Underhill,
ngent  for  the  Fansteel
1laddin, with headquarters
will travel extensively in

and the New England

Chlcago  where he was farmerly with
Charles I1. Freshman, Ine.
C. F. Crane, who up to the time he

organization, wag as.
sistant sales manager of the BRriggs &
Stratton  Co.. Milwaukee, wIH call on
manufacturers. Mr. Crane will also travel
ont of the Chicago office,

joined the Jensen
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NATIONAL CARBON INTRODUCES
EVEREADY SETS

The National t'arbon Compauy, Inc., has

decided to enter the radio receiving set

field. Roth \.C. batteryless receiving sets

and battery-operated receiving sets will be

marketed by this company, nnder the
trade name of Eveready revelvi ng sets.
The deeision to produce the sefs which

will be marketed. has been arrived at as a
result of considerable research and ex-
perimentation,

NEW COMPANY TO MANUFACTURE
CERAMIC PRODUCTS

Itenry I.. Crowley, for many years
President of the Isolantite Company of
America, has sold  his inleres\‘ and re-
signed in order to form Iienry L. Crowley
& Company, Ine.. with fuvlnr\' and main
nffices at 543 North Arlington  Avenue,
East Orange, N, I. For several yvears past
Mr. Crowley hias been ereating new ma-
to fit specific needs. He has
uuu:n zed  the exceptional need for the
application of thedern American research
and scientific production metheds to the
ceramie  indusiry, in order to meet the
requirements of the radio and electrical
tields.

The new organization has
skilled personnel as well as the necessary
equipment to carry out out this plan of
preducing an  extensive line of ceramic
prodirets nnder the general name of Cro-

assembled a

lite. Instead of producing a single ma-
terial after an unalterable formula but
subject to the variation of natural raw

Crolite is made from synthetie

after one of severanl formulae,
each intended to bring ont some predomi-
nant  characteristic  or  combination  of

characteristies, snch as  pornsity, extreme
electrieal strength, lheat shock renistivny,
resistance to extreme temperatures, chemi-
cal immunity, a given coefficient of expan-
sjon, and &0 on in meeting specific needs.
Crolite may be fabricated in rods, bars,
slabs  and  other shapes, ranging from
1win-hole tnbing for A C heairer tnhes, to
large tubes for resistance supports,

Mr. Crowley is in direet eharge of sales,
which will be hased on technical develop-
ments and sound engineering en-operation,
as well as the general administration of
the organizativn. 11, ¢, Holmes and Rob-
ert Crowley, long experienced in ceramie
produetion, will he in charge of produe-
tion and engineering,

BRACIH CO. OBTAINS CORD CON-
NECTOR PATENT

The I.. K. RBrach Manufacturing Cor-
poration  have obtained  patent  numher
1.669.038 on Cord Connectors which covers
all tvpes of Cord Connectors using the
two flat monlded sides in combinatjon with
double ended contact springs, This is the
popular type of Cord Connector now heing
nsed. The T. S Brach Mamnfacturing Cor-
poration are arranging for a limited num-
her of licenses to he issned to interested
companies,

I’hone P'lug patents employing the auto-
matic grip features have heen allowed to
the Seaboard Engineering Compnuy  on
patents No. 1.669013 and No. 1,669,042,
The Seaboard Enginecering Company have
obtained these patents by assignment from
Cromartie. Nielson, Nowosielski and the
Splitdorf Company. The SNeahoard Engi-
neering Company have issned a non-ex--
clusive license to the I[.. 8. Brach Manu-
facturing Corporation and are preparing
to license othters throngh their attorney,
Mr. A, In T. Libby of 392 Iligh Street,
Newark, N. J.

SAAL COMPANY CHANGES NAME

To indicate thie present executive direc-
tion which has for some time past headed
the affairs of the Saal Company, an in-
teresting change of name has  just heen
announced : the ¢oncern becomes the I S,
Gordon Company.
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LERTOPHONE CORPORATION EN-
TENDS POLICY OF LICENSING
MANUFACTURERS

In aeccordance with a program recently
adopted by the Lekiophone Corporation.
who own and control the basic paients and
improvements  on controlled-edge radio
cone speakers, the company has extendel
its original poliey of licensing and will
make Lektophone paients available to all
major radio mannfaciurers in the United
States who ean qyualify to the company's
standards, it was recently announnced.

ctor Talking Maehine Co.. Rruns-
wick- ke Collender Co.. and Columbia
Phonograph Co., use speakers licensed un-
der lektophone patents covering the em-
ployment of the llopkins and Lektoplhone
principles at the present time. and the
following manufacturers have been licensed
to build radio speakers and speaker
chasses employving  Lektophone patents
American Bosch Magneio Corp.; Awmplion
Corp. of .America: Brandes Pro«&ncts
Corp.: Farrand \l.umfuctmln" Co.: Mar-
cus C. Hopkins: Radio Coxp :
Pathe Phonutzmph & Radio Corp.; Radi
Corp. of M\neriea: ladio Foundation, Ine.:
Stromberg-Carlson Telephone Manufaetur-
ing Co. 1. N0 Tihumons. Ine.: United
Radio Corp., and Utah Ladie Products Co.

ES  APPOINT.
RIBUTOR

GRERBE ANNOUN
MENT OF DI

A, 1L Girebe and Company, Incorporated.
announce the appointment of A K t
ton. Ineorporated. of No. 33 West
Street,  Charlotte. Noeth Carolina.  as
distributor for the Grehe line of radio
products.

1. A, Lewix has been appointed man
ager of the Cleveland Branch of the De
troit Electric Comprny. exclusive distribu-
tors of the products of A, I. Grebe and
Company. Ine

The Cleveiand branech was established
last year |'u 1ake eare of Grebe trade i

this e

Lewi I| :e uer\eul in techuienl and sales
capacities willi the Detroit Grebe distribu-
tor for i number of vears.

CELORON CO. APPOINTS NEW
FACTORY REPRESENTATIVE

the Celoron Company  (Division of the
Diamond 1 Conmpany
port, Fa wijunetion with the opening

of its new laboratory, and the introdie-
tion to 1he elecirical, radio and antomo-
tive fields of Celoron moelding componnds
announces the appointment of Mr., R. W.

Wales as factory representative on mold-
ing powders i resins.
Mr. KW, Wiles n|n\~ a backgronnd of

many years of experience in the develop-
ing and manufacture of molding com

pounds, having been connected with one
ot the largest mannfacturers of this m;
terial tor lll‘leen Neinrs

LANDIS COMPANY TO HANULE

CARRYOLA

l.. Prime,
Con of Ameriea
the appoimment of I 3
pany of Chicare to hamdle the
for Carryela Phonoegraph, Eleeiric
“ and 1he rest of the Carryoln

ADVERTISING

lnml

Thix
on  the
M

amonneemet
wleﬂ ion
pr

following so closely
Mr. Ray TReilly ax
amises . foreefnl effec-

and  sale= program  for

progran will be the most

\p ever put behind the sale of so-

portable” phonoyr: lplm It will

not only ecover the <Cnited States com

pletely, but will extemd into the waorld’

export markeirs. where Curryola alremdy
enjoys o strougs 1le.

Major Iteed G. Landix, the owner of the

advertising company bearing his name, is
not a xtranger 1o the phenograph busi-
ness. He i \dvertixing Manager of
“Drunswiek” when he entered the Warld
War in_ which shot down - thirteen
enemy airerafts it avinter, aud
rofe from the ri rivate to Major,
communding one of 1the crack Ameriean
squadrons,

In addition to the Carryola business. the
Reed G, Landis Company handles advertis-
ing for over thirty portant econcerns,
among which are The Chicago amit North
Western  Rally Autonmrotive lkguipment
Assoclation, National Alr Transport, Ine.,
and <Campbell-Surith Ritelile Compnny,
bullders of the famous *lioone” Kitchen
Cabinets,

THOMAS ¢. NEE MADE PRESIDENT
OF THE ACME WIRE CO.

Mr. Nee is an engineering graduate of
the University of Wisconsin, class of 1900.
From 1905 to 1917 he was counected with
the Mexican Telephone and Telegraph
Company as  Vice President and Chief
Eugmeer in full charge of all of the comn-

_operations in Mexico. From 1917
7 he was connected with the Allied
Machinery Company of New York. which

wis owned by the American International
Corporation of that city, as P'resident of
i1s most important suhslnhuvmlhe Horne

Thomas G, Nee
President, Acme Wire Co.

Company. Limited, in Japan ITe made a
tietable sneceks of  thig company. part
lnl\ during the trying venrs tollowi

wial

Mr. Nee luis had a long business train
ing in line= that make him very familinr
with the productg of The Acime Wire Co,
His dong  conuection with the telephone
amd telegraph  business  familiarized him
with colls. wire of all kinds, condensers
md other eleetrieal wire products,  That
he =repped from the poxition of chief engi
neer to executive leadership in hoth of
|Iu colmpanies  with which he hag heen
nected, is a compliment to his hnsiness
P and to his practical englneerhu:

BRYANT ELECTRIC COMP
OUIRES HEMCO PLAN

Arrangements  to purchase the

1: ade ik |:.|!on(~ and

1t Klectrie Campany of

Lis oA transacti

Im received with

|||Iu~n
r

Y AC-

Ilemeo
processes
Bridge
1. the news of
great interest

1 will
s the ele

making w
it the oldest
i in
The line of

ey
lar zeﬂ( Lol

Al
he world,

hag

Bryant material Irown

from eight or ten deviees tunde in 1888 to
aver 000 diferent devices in 1928 and
lhe plant of the Lirvant Company is ene

the show places
v of Dridgeport,
aeres of gronnd,
feet nf tloor

and tandmarks of the

acenpyin over five
witlt half a miltion square
space il employing upwards

of 1.500 hands.

'llle Bryant Jine congists of metal shell
and  pore n lamp receptueles and soek
ers and their accessories: amd surface
finsh  swirches: fuses and fuse helders :
hageboard receptacles and plugs: roxettes :
cord  connectors:  hospital  signal  equip-

nent, ete.

The Hemeo Fleetric Manufacturing Com-
piany has been in husiness as makers of
monlded zockets. monlded plates and other
composition parts for electrieal purposes
for many venrs. They are the originators
of Phenolic monlded wiring deviees. Their
line is well and favorably known through-
out the indusrry. It includes plural sock-
ets. coniposition plates of a very afrtrn
tive design, and misecllaneons moulded de-
vices for electrical pnrposes.

It ix the plan of the Bryant Company to
expand rhix line and develop HIANY  new
composition devices, and it will maintain
f12 present policy of distributing all of
thig material through johbers.

Stocks of Hemeo material will be added,
to the Rryant stocks at DLridgeport. Chi-
eago and San Francisco.

www americanradiohictory com

©oand Indiana,

Page 61

GENERAL RADIO CO. ISSUES
CONDENSER LICENSES

The following companies have been is-
sued licenses by the General Radio Com-
pany nmder all or part of the features cov-
ered by U. S. Patent No. 1.542.495. pertain-
ing to methods of variable air condenser
construction.

American Boseh Magneto Corporation

Amrad Corporation

lirundes I'roducts Corporation

Samson Flectric Company

Neovill Manutacturing Company

Silver-Marshall Company. Ine.

Stromberg-Carlson Telephone Mfg. Com-

pany

'he Ncovill Manufacturing Company of
Waterbury. Connecticut. have issued to the
General Radie Company a license under
1. 8. Patemi No. 1.258.423. This patent was
issuedd on March 8. 1M8. to Fritz Lowen-
stein and covers the shaping of variable
alr condenser plates so as to give prede-

rermined l'reqlwnc variation. as oppased
to uniferm  capaeity  variations such as
wonld e  obtained with semi-circular

plates.

SILVER-MARSHALL APPOINTS NEW
ADVERTISING MANAGER

A neweomer to the field of Radio is
1. Willinmg who has recently assnmedqd
ities of Advertising Manacer of Sil-
Larshall,  Ine Chicage  parts  manu-
facturers. Mr. Williams. however, hrings
to lig new connection a wealth of adver-
tising and promotional experience sleaned
in the antomobhile field. Ax an engineer-
writer of international experience he has
oceupied the editorial chair of some of the
more prominent motor journats, in Fng-
Innd and United Statex. Ile forsook that
fiein oniy 0 organize and conduct the
sales  promotion depirtment of liendix
lrake Company in putting over the Hen
dix airplane brakes and wheels. Since

rhat time he has built up an enviable
record in the service of the Diamond T
Motor Car Company in establishing and

putting on a profitmaking basis the service
department of that larce factory’s many
beanches. Those who knew Mr. Willlams
and Kitver-Marshall predier that the hair
will fly in the parts and kitz field this
fall

HERMAN A, SMITH JOINS
PEERLESS

The United Radio Corperation of
Rochester. New York. manufacturers of the
Peerless Reproducer. announces that Mr,
Herman A. Smith, formerly Sales Mana
vor of e Argus Radie Corporation. has
just b appointed Eastern Sales Man-

nger
~Mr. 8mith is well known in Radie Trade

He was far three vears in charge
tern_ s=nles for the Warkrite Manu-

wing Company and the Musie Master
Corporation, luter becoming Southern Sales
Manazer for the lafier coneern.

In his new cannection, Mr. Swith will
have charee of the Arlantie Coast Distriet
south of New York, with headquarters at
altimore, lle es up his new duties
immedintely,

KELLOGG  COMPANY  INCREASES
SALES FORCE
The Kellogg Switehboard and Supply

Company of Chieago, manufacturers of
Kellogg A-C mudio gers amd A-C tubes hae
appointed Mr. W. 2. Couners _to represent
them in their Norhern Illinois and
Indiana territory Mr. Conners has had
several vears sales experience 1n the Mid-
dle West. .

Another addition to the KKellogg force is
Mr. 1K Il Darst.  He will represent his
firm in Ohio and in parts of Pennsylvania.
West  Virginia, Kenrneky, Indiana and
Michizan. M arst. has spent several
vears in specialty sales work with distrib-
utors  and dealers.  fle has suecessfully
filled the position of - Crew Manager, hand-
ling sectional salex for a well known
louseliold arriele.  Ase hie has marketed
specinlty producis for a large department
store.

Mr. €. W. Hunter has heen appointed to

represent the radio divigion of his firm in
the states of California. Oregoun. and
Washington.
. Hunter has
record in his former
=igted of Ohio, Michiean, nd parts of
Pennaylvania, West Virginia. Kentueky
having established some ex-
cellent distributing agencies for Kellogg
during the past several menths,

For several yveurs prior to his affiliation

made an excellent
rerritory whieh con-
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with the Kelloge Company. Mr. Hunter
acted as General =Sales and I'roduetion
Manager for the Malleable Steel Range
Company of South Bend. Indiana. also, at
one time he was in charge of sales for
the Enameling Division of the Renjamin
electric Company, of Chicago.

Mr. lunter's Californla  headguariers
will he at oflices of the Kelloge hraneh at
1054 ion Sireet. San Francisco.

R. . , former Sales Manager of the
Davidson Talking Machine Shop of Chi-
eago has been selected to represent the
KKellogez Radio Divigion of the Kellogyg
Switehboard & sSupply Company of Chi-
cago, His territory will include Northern
1ilinois and Indiana. exclusive of Chicago.

The retail experience gained in radio
by Mr. Nall will make_ him especially
valuahle to rhe Kellogg Company.

Mr. J. E. Loeber hias heen appointed to
represent the radio division of the Kel
logg Switehhoard & Supply Company on
the great South Side of Chicaxo.

Since August, 1926, he has heen Sales
representative of the entire city territory
for the All-Amterican Radio Corporation.
Prevlous 1o this he was connected with the
Howard Radio Company in Chicago.

For seven vears poevious to his afiilla-
tion with the radio industry. Mr. lLoeber
served in the Advertising Department of
the lier:ald-iKxaminer of Chicago.

F. D. WILLIAMS NEW RAYTHEON
OFFICER

The Raytheon Mannfacturing Cowmpany
of Cambridge, Mass.. recently announced
the election of Mr. Fred D. Williams as
vice-president of the company. I‘or the
piust vear he has heen president of the
Dubilier Condenser Corp. of New York amd
formerly he was director of sales for
Grigsby-Gruno Hinds Co.. of Chicago.

W. H. LIPSCOMBE IIEADS
DUBILIER

The Dubilier Condenser Corp. of New
York City anunounced the election of Wil
linm 1. Lipscombe as president of the
company to fll the otlice left vacant by the
resignation of Mr. Williams. Mr. ips-
combe was previously connected with the
Habirshaw Wire and Cable Co. and the
U. 8. Steel Products Co.

STEVENS & CO. MERGER BRINGS
PLANS FOR EXPANSION

Stevens & Compauy, pioneers in the coue
speaker field, have merged with Adams
Nibley Development Corporation and is
now called the “Stevenz Manufacturing
Corperation.” The oflicers of the newly
formed corporation are: M Lexslie Niev
enx, president: Mr. lames T'. Sibley. viee-

president ;. Mr. Clittord 1. NSteve: treas
urer:  Mr, I'hilip . Ndams,  secretary
and Mr I5. Price =ales nnd advertising
manager is chairman of the hoard of

directors, as in Stevens & Company, lne.

Mr. James T. Nibley has had many
vears' experience in manulaernring plo-
nographs and I8 a recognized experm 1
this field,

Stevens & Company, Ine, as well as
Adams  Sibley  Development  Corporiation,
are owners of very viluable patents on
acoustic devices covering hoth radio lond
gpenkers and phonographs, They nave
also developed an electric motor. which
on account of its unique principle and size
will be used for portihle phonographs as
well as large phonographs and om 1his
new item alone the new company has
alrendy large contraet orders on which
production will begin shortly. The Siev
ens Manufacturing Corporiavion 18 also
bringing out an electromagnetic pick-up
as well as a eapacity piek-up.

There are many other items in the de-
velopment stage. applicabie ro the phono
graph and radio \\"lich will he announced
later. Plans are already under way for
further developing the well-known and
established loud speaker line of Stevens &
Company, Inc. They have already pre-
sented four new speakers for 1928-1329
line, which have the double action princi-
ple, as well as a two-point suspension
nnit, specially designated to handle power
amplification  of the new powerful A.C.
S8,

Two of these speakers are cabinet maod-
els—one a modernistic design, the other 2
Giothic model. The other two are dull
bronze cones, with the ‘“Golden Edge
Chime,” mounted o¢n brown mihogany
sounding heards.

TOBE'S NEW YORK OFFICE
CHANGED

The New York office of the Tohe
Deuntsehmann Co.. formerly located at 126
Liberiy K1, hias been moved to 117 Liberty
St. The office is now in charge of Mr. A,
J. Lvons who replaces Mr. Smally as New
York representative.

OPERADIO MOVES TO LARGER
QUARTERS

The need of additional space for manu
facturing purposes has necesgitared 1he
removil of the Operadio Mannfaciuring
Company to lavger quarters at 8t. Charles.
Tllinod forty miles out of Chieago. Al
though an additien was bhuilt on 10 the
former factory last yeur. rhig was found
to be inadequate to meet the increasing
demands for Operadio products.

The new plant has been laid out_to meer
the specific requirements of the Company
in the manufacture of 18 amplifiers and
lond speakers. and was takeén over on
May 20th with no interruption in 1he out-
put of Operadio bloc 1ype speakers and
power amplifiers,

The executive and sales office have also
heen moved to St. Charles. but a Sales and
Nervice office has heen maintnined at
& South Dearborn Streer. Chicago.

The Zinke Company. South Michi
gan Avenue, Chicago. continues ns sales
representative for Operadio Rpeakers
tlironghout the United Ntates.

CHAMBERS AND HALLIGAN OPEN
CHICAGO OFFICE

I. A. Chambers and W. J. Halligan,
manufacturers’ agents, have announced
the opening of offices at 5749 W. Washing-
1ton Boulevard. Chicago, 11, representing
Silver-Marshall. Ine, and Potfrer Manufae-
turing Co. Mr. Halligan has until re-
cently heen identified with Tobe Deutsch-
mann  Co. of Cambridge, Mass., as Vice-
President and Sales Manager.
vertising.

CHICAGO TRANSFORMER CORP.

The Chicago Trausformer Corp.. with of
fices at 4741 Ravenswoond Ave., Chicago, 11,
hag heen formed for the purpose of manu-
facturing all rvpes of transformers for the
radio ticld. The officers are: W. J. Leidy.
president : Earle Knight, vice-president :
Arni Helfason. sceretary @ and G. R, Black
burn, treasurer,

The Chicago 'I'ransformer Corp. is incor
porated for £50,000.

ACME ELECTRIC INSTALL NEW
AUTOMATIC MACHINERY

The Acme Electric and Mfr. Company
with general oflices at 1414 Hamilron
Ave.,, Cleveland, Ohio, are now making
preparations to install many new pradue-
tion devices and automatic laber =aving
maehinery to take ciare of 1he incrensed
demmand that is to exist for their new and
attractive line of radio items that they
are to manufacture and market this com-
ing seasom.

BUCKINGHAM MOVING INTO
LARGER QUARTERS

The «Ruckingham Radie Corporation.
well known Chicagoe manufacturers of
radio sets, i8 moving its oflices and fae-
tory from 25 East Anstin Avenne to 440
West Nuperior Streer.

The new factory location will increase
past production facilities five times,

Extensive instailation of speecial ma-
chinery and equipmom for the manufac-
tmre and finishing of all eomponent parts
and materials used in the RBuekingham
radio receivers is heing rushed to Comnple-
tion.

Anticipation of a hig demand for Ruck
inghinn products has necessitated not only
a general expansion of manufacturing pro-
gramsg and equipment but extenslve addi
tions 1o personnel as well,

Paul McK. Deeley, for a numher of
vears Chief Engineer of the Electrieal Re-
search lLaboratories, has joined the Ruck
ingham organization in the capacity of as.
sistant teo the president. and in charge
of sales.  Mr. McK. Deeley has heen ac-
tively connected with the radio indnstry
since about 1915 and bhrings to the Buck-
ingham erganization a werld wide fund of
experience in radio engineering factory
production and management, sales and ad-
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SPLITDORF TAKE
TERS 1

The visit of Mr. G. Ryan, manager of
1he Splitderf Braneh in Toronte. Canada,
to the headguarters of the Splitdorf Elec-
trical Company in Newark, N. ., was
made 1he oceasion for the announcement
that the manufacturing and assembly de
partments of the Splitdorf Electrical Com-
pany, Ltd.. are mnew located in larger
quarters in the Canadian eity,

The Canadian branch now occupies, Mr.
Ryan announced, the entire building at 44
Carlton Street, Toronto. where attention
is devoted 1o hoth automotive and radio
preducts. The Canadian company is mak-
ing arrangements now to take ¢iare of
large production borh of radio receiving
sets and of the automotive products of the
Splitdorf eompany.

Mr. Ryan expressed the opinion yhile
here that contemplated action as to gov-
ernment control of radio broadcasting In
Cnu;uln would materially henefit the whole
radio sitnation there. Ile looks forward
to a hanner year in radio business.

DETROIT RADIO SHOW

. The 1928 Detroit Radio Show is_round-
ing into shape with many reservations gal-
ready in. he date has heen set as Oc-
tober 15th to 20th inclusive and the place,
Convention iall. Derroit, Michigan.

This great merchandising event and
largest of the consnmer radio shows will
appear rhis year in a new dress. HKvery
one of the larger exhibitorz will enjoy the
nse of a 24 x 24 ft. ze setting shewing
the various uses of riadio amd in vartous
situations. Each of these heautriful stage
settings will he different trom the others,
furuniture equipped. lighted and  spot
_hglm;d .and decorated completely. ineclud-
ing janitor serviee. all in the one mod-
erate price. This is, as far as known. the
most ambitious program a unified dis-
|rln‘\' ever undertaken ut a radio show. No
individual decorations will he permitted
along the thousand feer of these siaged
displays  which are polnted for selling
radio itself to the publie.

he sixty or more smaller exhibits will
have the use of metal frame hooths of an
entirely new type and may decorate in
iheir own way.

The program will include a display of
Television and radio elecrric stunts as well
as broadeast lieadliners aml the enstomary
musical events.

Euach of the larger exhibitors will have
an official hostess in e¢harge of their booth
aml a popularity eontest will he eonducted
amang then. The nsnal attendance prizes
will be given and much excitement and
interest is promised for the entire week
of the show.

I'he Detroit ladio Show given each vear
by the Radio Trade Assoeiation of Michi-
gan will be given 1 year as a strierly
co-operative  and  protit-sluiring  venture
among the exhibitors, The Xhow Com-
mittee in charre this vear consists of
Corley W, Kirby, of WGIIP, Chairman,
assisted by H. M. Grier of The Grier
Sutherland Co.. President of the Associa-
tion : Jo Van Paalen of Van's Anle Ac-
cessories :  Warren F. Brennnn  of  the
Stewuart Co.: . W. Burke of the Radio
Distrimming Co. ;. Barney McBachen of the
\itken Radio Corp.: E. L. Tyson of the
Detreit News: L. C. Knopp
Brosx.: 11. E. Ilaggerty, Mfx
leslie A. Peck of the
and Battery Co., and A 4 s,

The show will agitin under the man-
agement of A, M. Edwards, who has e¢on-
ducted thiz evenr for the past five years.

The Dealers Day Banquet held in con-
nection with the Detroit Radio Show will
he Lell on Tuesday evening, Oectober 16th,
but ne public announcement will be made
of the exact time or place. This is held
as a pale dry secrert.

-

PEERLESS NEW PRODUCER GOES
TO NEW HOME

The Tnited Radio Corporation, manufae-
tnrers ol Radio Speakers. have outgrown
their old quarters at Clarissa Avenue. al-
though from a starting peint of onehalf
a floor two vears ago they now occupy
three. On May 15. they moved to thelr
new  faetory at  Leizhton. Atlantie and
Crouth Avennes, Rochester., New York.
The factory is a modern. tireproof brick
building of single story. daylight construe-
tion. 1t has 800 feet frontige on Leighton
\venue and 53.000 square feet of space.
liere the Peerless Gothic Cone Speaker and
the new Peerless Dyunamic will be manu-
factured.

.
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NEW WESTINGHOUSE PORTABLE
ALTERNATING CURRENT INSTRU-
MENTS

The Westinghouse Electric & Manufac-
turing Company announces a new line of
portable alternating ecurrent instruments
designated as type PY5. They are of the
direct-reading type and are applicable for
reneral testing and laboratory work where
high aceuracy is required.

The voltmeters and single-phase watt-
meters are of the electradvnometer type.
The amneters are of the moving iron type
using vaues of non-residual metal, Al 1n
struments are shielded and are damped b
an improved design of air d:miaper making
possible accurate measurements on fluctu
ating loads.

The ammeters have a double range which
can be changed while the meter is in use
by a series-parallel switeh mounted in the
case. The movements are inechanically
strong and will successfully stand high
momentary overloads. They may be used
on circuits up to 500 eyvcles and also on
direct current with but slight reduction in
aceuracy.

—— e

Westinghouse Type PY5 Portable
Voitmeter.

The voltmeters have an accuracy of 1
per cent and can be used without appreci-
able error on direct current and on alter-
nating current up to 133 cycles. They
are provided with a push hutron for clos
ing the circuit. Thig can be locked in the
cloxed position when using 1he instrument
for continuous service.

The single-phase wattmeters have an ac-
curacy of 14 per cent and may be used on
cirenits up to 400 cycles without requir-
ing correction for phase displacement.
The current circuits are double range with
series-parallel arrangement of coils. and
are controlled by a switeh inside the in-
strument operated by a knob in a recess
in the case. Voltage ranges are changed
by changing the terminal connecrions.
The voltage circuit contains a push-buiton
switch which niay be locked in the closed
position.

NEW WESTINGHOUSE PORTABLE
DIRECT CURRENT INSTRUMENTS

A new line of portable direct-current in
struments has recently been developed by
the Westinghouse Electric and Manufac-
turing Company. These instruments. known

OF THE MONTE

A tvpe PX2, are compact, accurate, and
ure particularly suitable for automobile,
battery, radio, and iscellaneous testing.

They are of the permanent magnet mov-
ing-coil type and operate on the D Arson-
The moving coil

val principle. rests on

Westinghouse PX2 voltmeter

hardened steel pivets moving in sapphire
iewel hearings. ‘The mechanism is mounted
on a molded miearta base and has a cuse
of the same material. A mirrored dial and
i knife edge pointer facilitate accurate
resuling.

Chis line of instruments includes mnli
voiunelers, doublerange voelimeiers, mil
Havuneters, aimmerers. radio I'requency ain
neter ul gEalvanomneters,

DRESNER SIHORT WAVLE COILS

The Dresner Radio Mfr. Corp. uf 564
Southern Boulevard, Bronx. N. Y., have
shhawn considerable originality in the de-
sign of their new kit of four plugz-in short
wave coils just introduced to the trade.

It will be observed from the accompany
ing illustration 1hat the coil forms, molded

from genuine hakelite, are much like ex
1ended  vacuum tube bases. The four
prongs. two of which are wide and two

narrow, permitting them to fit a srandard
UX type tube socker, extend throuzh the
hase of the coil form at which point con
nections are made to the primary and see
ondary windings.

Pollowing accepted practice, both the
pranary and  secondiry  eoiis  are space
wound. thix being effectively accomplished
by threading the bakelite forms. The sec-
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ondary eoils are wound on the lower sec-
tion of the forms.

With the complete set of four coils. in
conjunction with a 00015 infd. variable
condenser. it is possible to effectively cover
a range of 16 to 210 merers.

\ novel feature is incorporated—each
coil form is a different color of bakelite.
‘The black coil covers the range from 16
fo 32 meters: brown coil. 29 to &S meters;
blue coil. 54 to 110 meters and the red
coil, 103 to 210 meters.

The Dresner coils are particularl ndapt—
able to universal short wave receiver cir-
cuits and short wave converters.

FANSTEEL ANNOUNCES THE NEW
BALKRITE RECEIVERS

The Fansteel Products Company, of
Chicago. 111, have announced the new line
of nalkite A C. Sets. In the point of
appearance,  all  Balkite sets will be
housed in furniture built by l'.er.kelyqv & Gay
and dexigned by their artists. With regard
to eise of operation the Dallkite set carries
this point almost to the extreme. There
are but three controls; a station_ selector
i volume control and an “on and off” switeh.
This nmnnber conld easily have heen reduced
to two hy incuorporating the ‘“‘on and off"
switeh in the veolume control but after
neh consideration it was decided that
there was more actual convenience in hav-
ing them separate.

The New Balkite A. C. Set

The Dalkite receiver is an A.C. sget in
the strictest sense of that rather looxely
enployed phrase. To operate it one has
imply to plug it in to a light socket. In
other words the power pack is integral
with the set proper and all connections
herween the two are made at the factory.

The power pack uses a_ 280 tvpe tube for
rectification of the “'B" current and
employs the unique dry electrolytic con-
denxer which is the result of two years
rexenarch work in the Balkite Izhoratorles.

Dresner short-wave plug-in coils.
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Chassls of the new 7 tube Balkite A. C. Set.

As can he sec) the MY ing
photograph the s projper and the power
pack, while they e both part of the same

chassin,  are independantly housed
course the set. independant of the metal
container, is completely shielded from any
stray magnetic o ie tieids

The receive el i a neutoulyne of
he lazeltine yvpe with three stages of
radin frequene detector and two stages
of andio amplificatic The nentrodyne

1osen because with it one can
ibilivy squenls or howls
degree ot =eletivity,

cirenir was
aAvoid 1 o
obtain any  de

and achiev 1esr simplieity of
control.
In the radio fregueney. detector first

audin ftages, 1he set n=es fiv v type
tubes, the laxt io #age whieh is in

push-pnll uses two 112-A (ype tubes.  ‘Thus
1he =et nse: seven nibes, execlusive, of conrse,
= |

— ]
Another view of the Balkite
Receiver
of the 280 1vpe rectifier mbe, ‘This was

found to be the miniminm nnmber of tubes

with whieh one conld combine disrortion
free reproduction with great amplication
amnd at the same time operate cach tube

well below 1he averloading peint,

27-1xvpe tnhes  were cChosen
per 22G-type becuuse it wax found
impossible to use the latter type in front
of a really accurate andin amplifier and
dynamic speaker withont getting a slight
A.C. hum.

The usu
queney waves in the
completely aveided in this set by using
the very highest grade nudin transformers
especially designed for the Balkite set. The
greater part of rhe amplifieation ocenrs in
the high freqnency end of the ser with the
result that every note in the mnsical scale
is delivered to the speaker at its proper
value.

In addition to the general excellence of
the engineering of the Kalkite set 1here are
several rather ingenious refinements which
should prove very popular. For instance
there is a filtered power sunply for the
fletd of a dyvnammic speaker built info the
set. Also there is a Jack into which a mag-

aver

distortion of the low fre
audle amplifier is

netie phonegraph pick-up may be plugged.
This makes it nwnnecessary to remove the
detcetor tube every time the phonograph
pick-up is to e used,

There is i switeh on 1the pewer pack
which enables the set to Inetion equally
well on high or low line voltages. The
actual valtage range over which the set
will operate with full efliciency is from
100 10 130 volis

The rmggedness of the mechanieal con

stracetion and the quality of puarts used
in the Balkite nimke it seem very prohiable
that thig is a receiver which. given a few
fresh tubes from time to time, will operare

t peak efliciency for a long perimt of
vears
NEW ROLA DYNAMIC SPEAKER

The Iinta Company, OQukland Cal.,, man
factnrers of Rola loudspeakers, is showing
a new Itolax Dynamie Pov speaker at the
Chicitgo show.  ‘Thig speaker 1= heing built
in a console table tor ; ting-enrrent
excitation and tor the battery type, and
in a table wmodel tor A.C. selg and hatiery
sets.  Unitx will be available for socket
power sets aml for 90 voli D.C. setr
These models ave in addition to the wmax
netic speakers made in 1able, eabinet and
redestal 1ypes.  Muagnerie unitg for buflt
n eahiner sers will alxo be continued

The manufs that the new

Rola Iwyuamice ‘ with eqnuul in
tensity all Trequencies from below thirty
eyveles per second to  twelve  thousand
eyeles per  second In production, the
upper range will he cut off by a filter to

suppress tube distortlon. giving the Rola
Dynamic a Hat respons rve within rhe
n=ual Timi An exclusive fenture of the
Rola Dynamic in ite response range ig an
almost complete abzence of net only re

Rola Dynamic Speaker
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sonance peaks but resonance bhlind spots

The diaphragin is eorruzated and water
proofed by # new process, A special and
exclusive Hola development in rhe snp
porting spider Insurex positive and per
manent alignment of the vibrating coil and
eliminates any pesxibility of unstabling
strains being set up in the tortional memt

bers Al windings  will he carefully
tested for insulmilon and impregnated to
prevent deterioration under all elimatic

conditions. 1t is stated that by a new
system of damping, the Rola Dynamie di
aphragin eannet rattle or blast at any
power up to and including the output of
several type 250 tulws in puszh-pull com
bination.

SYNCHRONOUS PHONOGRAPH
MOTOR

The Rotor Corp. of Dnyton,
anmmouncen a new  motoer for
turntable of talking machines, This motor
is of the synchronous type and therefore
runs only off 110-volt A.C. lines
~ The manufacturer states that the speed
ig absolurely eonstant and is independent
of the aetlon of a wovernor, this latter
heing o rather wenk element in phano-
graph motors.  The vibriations have been
20 balanced out that all =prings hitherto
found necessary are eliminated. The spice
neceesary for the installation of the motor
is 19 inches in heixht. Due 1o the type
of motor it will attain full speed within
one revolution, if given a slight push with
the hang.

Ohin, las
turning the

- — =

[ _ L. — —
The "Rotor” Phonograph Motor

Ater installation the meotor is said to

ret e no further attention, as the oiling

svstem has  been so  worked out that
changes of lubrieation are unnecessiry.
Algo the single wmoving part of the motor
i totally inclosed and therefore there is
no noixe to interfere with the reproduc
tion of the muslc.

NEW CARTER WIRE-WOUND TA-
PERED RHEOSTATS AND POTEN-
TIOMETERS

Thesxe variable resistors. which are mann
factured by the Carter Radio Co., 300 S.
Racine St., Chicago, 111, were designed for

The new

Carter wire-

wound tapered
rheostat.

type

circuirs where the useful range of ad-
Justment 18 crowded to a small arc or
hortlon of the knob's rotation. A curved
ine, or tapered resistunce characteristic,
is obtained Dby tapering the strip and at
the same time increasing the spacing be-
tween the turns of wire at the narrow
end of the strip, which is inserted in a
bakelite frame 1% inches in diameter_ and
of standard Carter construction. Both
types of resistance are principally used
for volume control and are available in

valuves from 400 to 10,000 ohms. The
maximum dissipation is & watts.
CARTER SCREEN-GRID TUBE

SHIELD

The Carter Itadlo Co., 300 S. Racine St.,
Chiecago, Ill, have a tube shleld and
shielded connector for use with the 222.
type of screen-grid tube. The tube shleld
completely covers the tube and the base,
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HEREVER radio apparatus s demon-

strated, note how the receivers equipped
with Thordarson Transformers surpass in tonal
reproduction.

This year, more than ever before, fidelity of
reproduction is the determining feature in the
sale of the better radio apparatus. Since the
musical characteristics of a radio instrument

These quality mstruments depend to such a great extent on a wise selec-

e T ot T equipped: tlon.of. the audio and power supply trfinsform-
ers, it is significant that so many leading man-

ufacturers have turned to Thordarson as the
logical transformer source.

Equally significant is the fact that not once since
Thordarson transformers became available to radio
manufacturers has any other transformer approached
the manufacturer popularity of Thordarson.

Fiane HORDARSON

@

Buckingff%‘n RADIO TRANSFORMERS
MURDOCK e

WA enmny

0ZanogRT Supr in

musical performance

and Power Supply apparatus. If you are building for real musical

Thordarson transformers are universally available to custom

set builders as well as manufacturers. Wherever radio parts are

lsold. there you will find a complete stock of Thordarson Audio
performance, insist on Thordarson Transformers.

THORDARSON ELECTRIC MANUI;'@)(SZTURING Co.

Transformer Specialists Since
WORLD'S OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS
CHuron and Kingsbury Streets — Chicago,lll.USA.

Qe — —— )
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the top of the tube shield being removable
in order to facilitate placing the connec-
tor on the nirid terminal at the top. Con-
mr-ctmn to this terminal is made by means
of a
make 2

whieh is slotted to
contact,  The wire

brass counector,
firm

sprill;:

The new Carter

screen-grid tube
shield,. made of
copper. 1t is sup-

plied with a special
connector cap and
shielded grid wire,

from the  connector  is  shielded. An
adapter ring i3 also used in connection
with the socket to hold the tube shield in

position.  The shield proper is wmade of
Spun copper.
RAYTHEON PRODUCES NEON

LAMP AND PHOTO-ELECTRIC CELL
FOR TELEVISION

Realizing that before television hecomoes
commeoreinlly practieal, much experimental
and development work mnst yvet be done,
the Raytheon Manufaeluring (,om]mn\ of
Cambridge, Mass, hus placed on the wmar
ket two new |>r<uhu'tx- -the Kino-Lamp and

The Raytheon Kino-Lamp.

the Foto Cel—-to aid the vdio amateurs,
scientists, and other experimenters, in thix
development work. The Raytheon Lahor
utories are also closely following television
developments and their products will re
flect the latest reflnements,

The Kino-Lamp, as will he secn from
the accompanying illustration, comprises
two flat metal platex, placed parallel aund
very close together. Rigidity of the plates
is obtained as a result of the novel system
of bracing. The plates are approximately
13 inches square and the glow over the
cathode plate is exceedingly uniform.
Either plate mmay be used as the cathode
by interchanging the base connections,

The tube has been so designed as to
bave & dyuanlic impedance of about 1,500

ohms in order to permit its operation di
¥ in the plate eiveuit of o 171 ampli
fler tnhe without resorting to the use of
impedanee ‘nljn\tm-' transformers.  The
Kino-Linnp dr 15 ma. at 2 volts.
The new Illeun 'oto Cel is an im-
provement on former s of hard vacuum
photo electrie colls, in |I|.|I hixgh sensitivity
for this type of cell hax been successfully
combined with mgged  coustruction and

The Raytheon Foto-Cell.

> . Thi~ eell shoild not bhe con
with  the seoits 1ype of photo-
vlectric  cell~. which ave also being de-
veloped, and in which the sensitivity ean
be inereased muany times, ‘Fhie uniform re-
spouse of the hard vacumn Foto-Cel makes
it the ideal type for gelevision require
ments,

stnall
fused

NEW AERO PLUG-IN COILS

Further hmprovements in their plug-in
coils have beon annonneed by Aero Prod
ucts, Ine., 1768 Wilkkon Ave,, Chicago, 111,
Two t,vpes of coils are made, one covering
the broadeast  waveband another the
band from 13 10 1

These collx are w
ton forms wilh air
in a dieclectrie
and  thereby  reducing 1he  losses  below
Mose wilh other types of windings, For
the hroadenst band the eoils ave made in
two types— one to bhe usel  with 00033

1 turus, resulttng

main of air

wfd. condenxers amd one with 0005 mid.
condens The primaries of these trans
forme o arransed that the plate im
pedanee the precading  tube enn be
maitched adjusting  the primary  coil
impedan

The ne  type  of  eonduetor  support

and air =pacing have been retained on the

Radio Engineering, June, 1928

secondavy eoil, It a larger size of wire is
nxed, resulting in a lower resistance and
also in a strongzer coil from a mechanical
viewpoint. The diameter of the coils hax
heen reduced to two inches, thereby giv-
ing a muech gi ter eflicieney because the
field of the coils is mueh smaller, permit-
ting them to he mounted more clusely to
the other picces of apparatus in the set
than has been the case in the past. The
space-wound feature has been extended to
the primary, which has now similar con-
struction to the sccondary.

NEW ACME VOLTAGE REGULATOR

A voltage regulator for receivers using
¢, tubes has been announced by the
Aeme Apparatus Co., Cambridge, Masx., |t
wius found that a greut deal of the pour
reception,  variation in volume, in A.C.
operated  sets was due to tlle varying
of the Jine voltage, In fact in some lo
calities the variation was as great as 20

or 30%, this causing, of course, a corre-
spouding  change in the *“A” and “B”
voltages,

The voltage regulator has been designed
so that it has an output voltage with a
ximum variation from 109 to 111, this
being the cnse even though the input to
the regulator varies from H0 to 150 volts.
Thi < 26 variation although the input
ax much as 50%.
ize of the regnlator is 3% by TY%
inehes high, 1ts installation con-
sis of plugging it in between the set and
the AC main line. A switeh s Included

Acme Voltage Regulator.

in the cable to the 11U-volt line for switch
ing off the puwer and a receptacie is pro-

vided into which the line from the set
can be pligged,
ARCTURUS ANNOUNCES ALC

SCREE RID TUBE

The tremendons advantages of the screen-

grid tube, with irs enormoux amplitication
with st »llll\ in the high frequeney cir-

peated 1o radio  tan wen
erally, To apt this higher eflicicuney 1o
modérn <-l<-1|||(- sefs, an A.C. sereen’grid
tube has just been |>I wed on the market
by the Arcturns Radio Company, A.C. tube
manufactorers of Newark, N, T,

In the Areturus A.C, sereen-grid tube
there is one more element than in the
stamdard tnbe.  The filament draws a cor
rent of w35 ampere and its normal oper

cuits, have

New Aero-Plug-In Coils for Short Wave Work.
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Jones
MULTI-PLUG

THE STANDARD SET CONNECTOR

Announcing

THE

New Heavy Duty Multi-Plug

HEAVY CONTACTS

HIGH CURRENT CAPACITY
SIMPLE MOUNTING
SMALL SPACE REQUIRED

See the complete line at our booth (B 85) at the R. M. A. Trade
Show, June 1ith to 15th, Stcvens Hotel, Chicago.

Many improvements will be noted in the standard
line which, of course, will be continued.

Set and Power Pack manufacturers are especially
requested to visit our booth and inspect both the
new and standard lines.

Howard B. Jones
2300 Wabansia Ave.
Chicago
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ating potential is 15 volts. The additional
element, i. €., the screen grid, is a com-
lination grid interposed between the usual
plate and control grid and a fine mesh ar-
rangement completely enclosing the whole
tube structure, thus introducing a com-
pletely shielded tube.

The addition of a fourth element to the
new tube makes necessary five terminals
to each tube. The tube is mounted in n
standard UX Dbase and the terminals are
connected as usual, except that the screen-
grid is connected to the regular grid ter-
minal at the bhase and the contrel grid is
connected to a special terminal, mounted
on_the top of the tube. i

The manufacturer supplies the following
cliaracteristices :

Amplification constant 400
Mutual conductance.
Plate to control grid

irilament voltage. . . 0
Heater current.... 35
Plate voltage ........ 135
Shield grid voltage. .30.0
Control grid bias.................... 1.0
Plate impedance......... .900,000
BELDEN SHIELDED HOOKUr
WIRE

A new wire made by the Belden Manu
facturing Company of Chicago, has heen
placed on the market for use on the new
screen grid tubes. This new wire consisfs
of the well known Belden Flexible Colorub-
ber Hookup Wire, shielded with a braid
of tinned copper. Wihen the tinned cop
per braid is grounded, it proves a very

effective shield for the grid and plate
leads.
RACON AIR-COLUMN DRUM
SPEAKER
The Racon Licctrie Co.. Inc, of 18

wWashington I'lace, New York City, an-
nounce an exponentiat horn of the drum
type. loud speaker. The dlameter of the
speaker is 11% inches and the depth
7Y%. The length of the air column of the
horn is 66 inches. The manufacturer of
this speaker claims for it natural repro-
duction of the highest quality.

NEW BODINE ELECTRIC TURN-
TABLE FOR RADIO-PIIONOGRAPH
COMBINATIONS
The Bodine Tlectric Company 2256
West Ohio Sireet. Chicago. Ill.. announces

the new DRodine Model RC 10 Electrie
Turntable. whieh has been designed espe-

Bodine Electric Phonograph Turn-
ta

e,

cially for use in radio-phonograph com
binations. 'The model unit is equipped
with a single phase induetion meotor that
has no commutator or bhrushes. and there-
fore cannot introduce interference in the
loud speaker, usually caused by sparking
at the brushes.

The modern trend to use an electric
phonograph pickup in conjunction with
the amplifier in a radie receiver for elec-
trical reproduction of plhenegraph records
has created a demand for an electric
turntable whieh will not create disturh-
nnees in the clectrieal cirenit which oper-
ates not only the electric turniable, but
alsa the radio amplifier and rectitier nnits.

The new Rodine Model RC 10 Electrie
Turatable will be furnished toe manufac
turers of electrie phonographs and aiso
will be merchandised through the regular
jobbing channels.

JEWELL A.C. AND D.C. RADIO
SERVICE SET

A new radio service set or radio set
analyzer, which it is claimed has many
superior and desirable features not found
in similar radio service equipment. is now
ready for dealers and their service men.
This is manufactured hy the Jewell Elee-
trical Instrument Co. of Chicage and will
be distributed by jebbers.

This radio set analyzer Pattern No. 199
has been designed for the rapid analysis
of the circuit condition in a radio set.
whether battery operated or operated from
the nlternutln(;i' current line.
uses

It will test

all tubes in commercial radio setxs

Jewell A.C. and D.C. Radio Service
Set.

today, including all types of direct current
1ubes and all types of alternating current
1ubes. including tubes with 15 volt fila
ments, as well as those running down to
1.5 volts. All plate voltages up to 600
volts are taken care of by a high resist
ance voltmeter having 1000 ohms per volt.

The test set is arranged to read all the
various values of current and voltage in
connection with each tube and its socket
simply b{ plugging the special plug, with
four foot cord into the tube socket and
ressing special push button switches on
he panel. These buttons are plainly
marked to identify the test or range be
ing used. No harm can result from nress
ing more than one bhutton, although the
practice is not recommended.

Ranges of the Instruments are—A.C..
0-4-8-16-160 volts :—D.C., 0-7.5-75-300-600
volts and 0-15-150 millinmperes. All runges
are brought to binding posts and specint
]ten;ls are provided for making conrimuity
est.

Some advantages claimed for this set
analyzer over other types commercially
available are an accurate tube test, eathade
voltage test for tubes, 5 prong plug
for A.C. tubes instead of the conventional
4 prong |lng, and simple plainly marked
ush Dhution switches, enabling instant
esting.

THE DUPLEX CLAROSTAT

Comprising  two  variable resistors in
ane, each independently adjustable over n
wide range. the Duplex Clarostat is a
nnigque device with many applications. 1Ty
is the latest addition to the Clarastat line.
manufactured by the American Mechanteal
Laboratories, Ine.. 285-7 North Sixth
Street, Brooklyn, N. Y,

Instead of kuobs, either section of the
Duplex Clarostat is adjustable by means of

The New Duplex Clarostat.

an ordinary scerew-driver the blade of
which engages with the recessed slotted
shaft. Fixed resistnnce values are pro-
vided, witheut knohs to cause constant
tinkering. The stout metal shell may be
mounted on a panel, by slipping the
threaded nipples through two heoles and
drawing the decorative nuts up tightty,

www americanradiohistorvy com
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or on a baseboard by means of the special
bracket supplied.

There are three terminals, representing
the two outside connections and the center
connection between the two variable resis-
tors. It is therefore apparent that the
vuplex Clarostat ean serve as:

wo separate and distinct variable re-
sistances, with n common terminal. Two
variable resistances with very high serles
resistance or greatly increased current-
handling ecapacity when used in parallel.
\ resistance network with two variable
voltn{:e taps, simplifying the usual output
clrcuit of a radio power unit. A potentio-
meter or balancing reslstance. with vari-
nhl_ettolal registance and variable mid-
point.

The Duplex Clarostat may be employed
singly or in gangs. has a universal
resistance range. of from practically zero
to several megohms for each section.

CLAROSTAT LIGHT SOCKET AN.
TENNA PLUG

Several novel features are incorporated
in the Clarostat Light Socket Antenna
Plug just introduced by the American
Mechanicai Laboratories, Inc., 285-7 North
Sixth Street. I3rooklyn, 9 .. manufac-
tureres of the well-known Clarostat vari-
able resistors.

This device converts
socket or convenience outlet
antenna, doing away with the trouble
and cost of the usual outdoor antenna.
The ground connection may be made to
the electric light system in & manner
described in the instruetions accompanying
the device, further simplifying the radio
installation. The Clarostat Light Socket

any electric-light
into a good

Antenna Plug is provided with an unique
condenser made up of brass plates and
mica for greatest mechanical as well as
i strength. A

electrical detachable screw

Clarostat Light Socket Antenna
Plug.

base permits of utilizing either side of the
electric line for the antenna. A long
flexible cord, permanently connected with
the antenna plug, provides a simple and
positive means of connection with the
radio set. This device will operate with
practically any radio set, under any and
every condition it is claimed.

THE WEBSTER ADAPTOFORMER

A device for supplying filament enrrent
for A.C. tubes hus heen developed by tha
Webhster Co.. of 850 Blackhawk S8t., Chi
cago. Ill.  This unit is designed for sets
wihtich utilize the alternating current tithes
and is used with n power unit for supply
ing plate voltages. A1s8q¢'all grid-bias velt-
ages are supplied. as well ns hy-pass con-
densers and a center-tapped resistor for
the neutral grid return.

The Webster Adaptoformer.
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I F ook This Now

[ Service Instrument
Over

After you have seen the new Jewel
Pattern 199 A.C. and D.C. Radio Set Analyzer you
will agree that it has desirable features not found in
similar instruments now available—features that im
prove and increase its value in the servicing of radio
sets and equipment.

It is entirely new-—designed to meet the
present up-to-date service demands with additional
features that anticipate future requirements.

Some of the features which mark it as ’
distinctly advanced in design are: a new five prong
plug arrangement. simple push button switches for
making tests, provision for an accurate tube test. a
new cathode voltage test—-all of which are distinct
Jewell accomplishments and worthy contributions to
the advancement of radio.

The two instruments, one an A.C. and
the other a D.C., have the following ranges: 0-4-8.16-
160 A.C. Volts and 0-7.5-75-300-600 D.C. Volts and
0-15-150 Milliamperes. All ranges are brought out
to binding posts and special leads are provided for
continuity tests. All D.C. Voltage ranges have a re-
sistance of 1000 ohms per volt.

| The instrument case measures 904 x
1138 x 374 inches and is covered with genuine mo-
rocco leather. The complete set weighs 714 pounds
and is equipped with a handy carrying handle.

) A new descriptive circular No. 2002
gives complete details of its special features. Write
for a copy.

“28 Years Making Good Instruments”

. Jewell Electrical Instrument Co.
j 1650 Walnut St. — Chicago

BE SURE

TO

INVESTIGATE

RCRMCAN

LONG LIFE

FILTER
CONDENSERS

“Reckoned in Years—Not Hours”’

Manufactured by

CONDENSER CORPORATION
OF AMERICA

259 Cornelison Ave., Jersey City, New Jersey
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The unit is equipped with seven bind-
ing posts, six of which are for filament
connections and the sevenmih is connected
to the negative "B terminal on the “B”
unit. The soeket power unit is con-
nected to tlie ser in rhe nsual manner and
thie 110-volt supply line is plngged into
the receptacle provided in the “A” power
unit. A pemdant switch attached to the
Intter unit controis the entire equipment.
The size of the unit is 4 inches wide,
inches high amnd weighs 6 pounds.

POLYMET  ANNOUNCES

PRODUCTS

In line with 1he new condenser and re-
sigtance reynirements of up to-the-minite
radio nufiaet « and set huilders, the
engineering  department of the Polymet
Manufacturing Corporation announces sev-
eral interesting new proditets,
Center-Tapped Resistances:

Made in all standard sizes from 10 ohms
to 100 ohms. Center mounting hole dis-
rance can he made to sunit requirements.
Landy combination soldering and mount-

e Zm—

ing lug. Delicate laboratory
control accurately to a very close derree
to insure proper balance of the grid of
the highly senxitive A.C. tubes.

Resistance Strips—Flat and Flexible:

Two  types—HResistance element woun
ol a flat insulating strip and equipped with
4 unique combination soldering and mount
ing lug: or on a flexible non-indnetive tub-
ing and covered with an insulating sleeve.
‘The ilexible strip is equipped with a tinned
soldering  lug.  Light in  construction,

NEW

instruments

highly aecurate
ployed wherever
capacity of resi
required, Flat
from 1| olnn to
sistance made in
S0t ohms,
Metallized Grid
Soldering Connecti
Polymer s ﬂucwcde(] in
method of maki
tween the

and ecan he usefully em-
low current earryving
nee of low ohlnnge is
strip made in all  sizes
2000 ohms. [lexible re-
all sizes from 1 ohm to

Leak

\Vith Pig-Tall

idevelopinz a
ing a positive contact be-
istance element and an ex-
ternal soldering connection, The grid leak
can now be soldered directly into the cir-
citit without the need of a Iakelite mount-
ing.  This means fewer production opera-
tions and suves the cost of 1 mounting.
New Small Moulded iakelite Condenser:
Combines all the electrical and con-
structionnl fealures of the large sized

O
moulded Balelite Condenser into a Ili<ht.
compaet unit for casy meunting in any
position.  Made in all standard sizes.

THE JONES MULTI-PLUG
Howard B. Jones. Wabansia Ave.
Chicego, 1. will ey at Booth B85,
12,0 A Tlude Show. a new line of nheavy

<lntv plugs in addition to the standard line,
Many hnprovements will be noted in the
standard Jine. aud et manufacturers or,
in faet, anyone ijnterested will be amply
repild by visiting the exhlhit.
The Muti-plug  or se})urnble counector
cable for radio sets origipated in 1923, or
over five years ago. At that time Howard
B. Jomes foresaw the practieal need of a
neat cable for connecting radio receiving
sets with the power hll]ipl\' Durlng the
tive years that have elupsed this company
las adhered to this one idea and hag manu
fuctured nothing else. To indleate that the
idea wax practical, one only needs to be
told that durlng the last season a créew of
250 zen were employed to munufacture this
one item. and during the eutire season it
wis necessary to work nights in order to
fill orders, I'or the present season plant
capacity for 15000 plugs aud cables per

day has been arranged.
Zenith, Crosley,

Such  concerus as
Grigsby Grunow Hinds, Brandes Products

Corp., All-American Itadio Corp., Mohawk.
Erla,. Sanora, King BMfg. Co., Apex., and
in excess of fifty other companles are using
Jones Multi-1"lugs as standard equipment.
This concern caters to the manufactur
ing business, and its engineering staff is
at the service of set and power pack mann-
facturers for designing special plug con
nectors for particular requirements.

RADIO RECEPTOR COMPANY AN.
NOUNCEs NEW POWERIZERS

'he kadio WKecepror Co., 106 Seventh
\ve.,, New York City, announce that they
have new socket power units for the com-
ing season.

The Powerizer A supplies filament and
arid bias for a set using UX-226 tubes,
two UY-227 tubex. one or twe UX-171
tubes. unit van be wired into a set
or_a harness with a vohme control.

In addition to this they announce the
Fowerizer Junior.  This unit is designed
for those who wish to convert a bhattery
set into an ordinary electrie. emplminl!
the 171 Radiotron in the last stage. such
as the Arwater-Kent or Radiola No. 17

3

or No. 18 This model supplies current
for seven or ei: -In 226G tubes, two to three
207w amd twe 170's: it ulso furnishes

New Receptrad Powerizer,

srid bias for all these tubes and ~I¥
volrage, all necessury terminals and, fn
addition, a hum control and means for
extending a switeh 13 any part of the sel.

The D. C. Tnbe I'owerizer is for tho=ze
~ets which (»;.e te only with the UX-199
iuhes and UX-222 screen-grid tubes, This
unit is produced tor making liouse cur
rent application to the semi-portable
Superheterodyne No. 812 Radiela Grand,

iola No. 3. and also to the Victor
t‘mmbination 3 (Vietor Combination and
Itadiola No. 20 Xet). This unit will oper-
ate the Radiola No. 20 using the present
1TX-199 tubes in the radio trequency, de-
tector and first andie, and the 210 in the

last audio stage. This unit will also
tandle three or fonr UX-222 sereen-grid
tibes and will be very useful to these

who contemplate the hiilding of sets with
1hig type of tube. This unit requires no
rewiring or changing of tnbes of any other
kind and its application can be made
within ten minutes if the *A” “I” and
‘C" wires are aceessible in the same man
ner as though they were to be left open
tor batteries.

They also anuounce a two-stage Power-
izer. whieh uses the U.X.-226 tube in the
first stage, and the 1'X-210 in the second.

There is also i special PPowerizer, with
power pack designed exclusively for Radi-
ola No. 25 and No. 28.

OPERADIO ANNOUNCE
SPEAKERS

The Operadie Manufactnring Company,
ol 8r. Charl Ilinoix, lve introdnced to
the market three new manufacturers' type
speakers  with air  cohunnsg  varving  in
lemih from 31 inches to 84 inches,

The Model No. 20 has a 30 inch uair
colnmn and measures 7 inches high,
inches wide. 7 inches deep, we:ght 6
ponnds.  The Mmlel N 54-A has a 54
inel air eohmmn; e res 1214  inches
hizh, 14% inches wide, 7 inches deep, and
weighs 10 pounds. including bracket feet
for mounting. The Model 84-A has an 84
ineh air eolmmn and measures 16 inches
high. ¢0 inches wide, 12 inches deep:
weight 24 poumls, incinding bhracket feet.

These speakers are bnilt of a  light
weight composilion cast en Dbloc, This
monolithie hloc construction prohibits ab
sorption and side wall vibration, giving a
remarkable  acoustie  response. Models
84-A and 54-A  are provided with lugs
ready for lug screws or bolts, simplifying
installation. The speakers are designed to
operate with or witlout power tube, aund
on A.C. or D.C. sets,

NEW
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Several new models of air
speakers are nlso heing offered.

The new Senior Speaker has a 54 inch
air column and I8 12 inches high, 14
inches wide, and 63 inches deep. The
familiar sunburst design of the Operadio
has been carried ont in this model with
the sun rays embossed. giving a beautiful
effect. The Speakers are obtainable in a
cracicle finish—Ileaiherized.

An entirely new model is the Westmin-
ster, with a tone chamber measuring 61
inches in lengith. The Gothic motif, from
whieh the speaker takes its name, is both
dignified  and  ple ng in appearance,
while the finish is in keeping with the
spirit of the design. The Westminster
measures 154 inches high, 131 inches
wide, and 8 inches deep.

The Junior Speaker is a replica of the
New Senior in general design, but smaller
in size. The tone chamber has a length of
30 inches, but the speaker is only 7 inches
high, 8 inches wide. and 6% inches deep.
In finish. too, it differs from the Senior
in that it is ohtainable in bright colors.

The tone chambers of all these speakers
are cast en hloe of an inert, light-weight
composition, giving a monollthie structure
which prohibits absorption and side wall
vibration. Changing weather conditions

Jeolumn

have no effect whatever npon the tone
chambers,
NEW PEERLESS DYNAMIC

SPEAKER

The United Iiadio Corporation of Ro-
chester, N. Y.. maker of the Peerless
Speaker, anuounces several new wmodels for
rhie coming seasoun. I‘oremost among these
is a dynamie speaker, incorporiating sev-
eral new principles of dynamice design. It
is equipped with a rectifier element pro-
viding for light  socket operation, It
handles the outpn of any tubes,

The dynamic speaker is offered in three
models. The Maodel 17-A is a mahegany
t;othic cabinet, ximilar in conception to
the rveproducers of past vears but con-
siderably larger. The Model 19-T is a
.:mplete built-in Speaker Table. Fumllv
there is a Manufacturer's Model, 17-C,

nilt-in use in Console Sets.

New Peerless Dynamic Speaker,

In addition to these, a new Model, 7-T,
which is a huilt-in Speaker Table ‘using
the Model 7 chassis is offered. Both thla
I'nble and the dynamie speaker Table ecarry
aut in design the Gothic lines which are
characteristic of DPeerless Speakers.

NEW TEMPLE AIR-CIIROME LOUD
SPEAKERS

Temple, Ine, 1925 South Western Ave.,

Chicago, 111, have announced a llne of

Air-Clirome type loud speakers. These
«penkers fre made in three sizes: Model
J. 24 inches squnre Model K, 14 inches
square, and Model 'F 18 by 23 inches.

Model J is 9 inches deep and the other
two are 7 and 8% inches respectively. The
weight of the first is 16 pounds and the
orhers weigh 852 pounds.

The Temple Air-Chrome is of the open
radiator type. Its diaphragm is so ar-
ranged that the larger front half is tuned
1o the lower frequencies and the swaller,
or back half, to the higher frequencies.
This type of construction .makes possible
the balanced tension principle, whereby
the slightest impulse is carried from the
Jdriving unit to the diaphragm without any
loss. The manufacturer claims that the
stretched skin diaphragm is not affected
whatsoever by climatle changes.
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Tube Quality insures Standard Quality
Tone Quality Since 1915

RADIO /' TUBES

Radio Engineers and all who attend the
7 R M A Second Annuul Trade Show to be held al
Hotel Stevens, Chicago, June 11-15th are cordially
invited to visit the Cunningham Booth No. 134. You may
learn directly from Cunningham representatives in attendance,
wore about this popular line of radio tubes—the ehoice of millions.
BOOTH NO. 134
HOTEL STEVENS, CHICAGO, ILL.

E. T. CUNNINGHAM, INC.
NEW YORK CIHICAGO SAN FRANCISCO

Manutactured and sold under rights, patents and inventlons owned and/or controlled by Radio Corporation

‘600 i 12=
tone-quality for -
T/]e 7}21"‘4“[3 Of It sells radio sets. It sells phonographs. Icsells itself

far faster than most other radio accessories. A super-

. salesman that every jobber, dealer, and set builder
tbe GOVdOll PZCk 'IIP should know abou);,J is this Gordon Pick-up.

For only $12.50(list price), it gives to any old-type
phonograph the tone-quality of the most expensive
talking-machines with electric amplification.

A simple replacement of the tone-box, an easy
connection to the audio-frequency amplifier of any
radio, that is all. Then, the miracle. From the
loud-speaker comes record-reproduction that is
startling in its faithfulness. Minutely every shading
of sound is mirrored, from the booming of kettle
drums to the whisper of 2 muted violin.

Demonstrated, it makes radio buyers of phonograph
owners and phonograph buyers of radio owners.

Made by the makers of the improved guiet Jobn-
son Gordon Motor and turntables for all types of

STUDNER BROS. INC. electric drive phonographs.

National Sales Representatives L. S. GORDON COMPANY, Sucessor 10 H. G. Saal Co.
67 W. 441H STREET, NEW YORK CITY 1800 MONTROSEAVENUE - - . CHICAGO, ILL.

www americanradiohietorv com
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WE ARE MANUFACTURERS (€.

FIXED PAPER CONDENSERS
FOR EVERY PURPOSE

[Brown
&

AINE—-

INC.

, 2317-21 Calumet Ave. Chicago, Ill.
Bee
< €€ VISIT US AT BOOTH 6 R. M. A. SHOW

sistors shou n

types of light socket receivers

nd power pply nits if proper

oltage gulat d posx ve

perat f ll mb e to be
i a n d

“LMC” Vitreous
Enamel

Resistors
(Wire Wound)

\(;\II/ il ({/ 1

Lautz Manufacturing

. Cor’!’lpa:)'d B ‘;..:’ ("
S AR
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/\ / G-I Metralign
! Condensers Are

olymel
i!)/e / Built to Endure

% Double and

TWO THIRDS OF THE

R C A lLicensed Manufacturers -
For Electric Set Essentials 6\? i !
‘kx;";;}\‘ rr‘

QUALITY ALWAYS WINS!

Triple

Note Compact
Bath-tub
Construction

These companies based their choice
of power supply essentials on scien- THE trend in radio to-day is more and

more towards PERMANENCE. Radio
. set manufacturers are putting into their
were selected for consistent per- sets parts that will endure. They want
formance — a performance made variable condensers that will retain their
accuracy and rigidity not for just a
season or two but for many years to

tific research. Polymet products

possible only through standardized

quality. come. The new GI Condensers are de-

s signed and built to ENDURE. They
After all, it’s the result that counts. assure lasting condenser efficiency to
Let us submit samples and let your any receiver in which they are built.

laboratory tests prove the quality.

The
G-1
Single
Is
. Compact
" Sturdy
and Dependable

(Send for our latest catalogue.)

[ SPECIAL _
MANUFACTURERS |
BLOCK

ASSEMBLY |

ET MFG.CORP |88 g d .
POt ae Bway ) . NO more efficient condenser is built.

e Our six years reputation as variable
condenser specialists stands back of
every unit. Single and double hole

3 mountings. Easily mounted on front
POLYMET MANUFACTURING CORP. or subpanel. Can be had in any capacity.
601 Broadway, New York City

Write for detailed specifications and prices.

P O L Y M E T Let us quote on your special requirements.

GENERAL INSTRUMENT CORP.

** CONDENSER HEADQUARTERS "
[ 225 Varick St. g New York City

www americanradiohistorvy com
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19 LAFAYETTE STREET,

16

Years of
Experience

For sixteen veuars. to be exact since
1912, the year the U. S. Government
enacted regulations governing the ac-
tivities of radio reception and trans-
mission, the DeJur Products Co. has
been manufacturing resistances.

We have followed the growth of the
art and have grown with the art. We
extended our facilities as new develop-
ments were announced. . Our en-
gineers have a reputable background.

We attained the reputation of re-
sistance specialists—our products as the
basis.

Now we introduce & new Delur line
—VITREOUS ENAMELED POWER
RESISTANCES. These resistors,
specifically designed to fulfill the ve-
quirements of present day B eliminators
and electric receiver equipment, are the
fruits of sixteen vears of research and
concerted study of the resistance field.

The DeJur Products Co. unreservedly
guarantecs ils resistance products.
Delur dealers will receive ahsolute pro-
tection cooperation and are
assured of sound merchandising.
DeJur Vitreous Enameled Power Re-
sistances  will goodwill and
permanent profits.

utmost
create

Write for catalogue of other producis.

DeJur Prooucrs (o.

BOOTH NO. 37

If Your Engineers
will talk with ours

about your particular requirements on the following
items, the advantages will be mutual.

Filter Condensers—

for use with transformers to excite the field of dynamic
speakers, or combined with transformers and chokes for
A power supply where DC tubes are used. High capac-
ity, moderate price.

Automatic A. C. Line Voltage Stabilizer

the application of a startling new principle which gives
the AC radio set a constant 115 volts supply regardless
of whether or not the line supply runs up and down
over as wide a range as 50 volts (85 to 135 volts)
Entirely automatic, no adjustments.

Power Packs—

built-in types to fit your set, or external units to your
specifications. .

Meters—AC and DC—
style of case. finish and scale for any receiver panel
or testing device.

Also Lamination to Specifications.

Many radio set and accessory builders are conferring
with us and employing Sterling products lo their profit.
If your engineers will figure with us. more than likely
they will find Sterling's 22 years’ electrical experience
of value to you, also.

See us at booth 36 Clicago Show or write

if@wﬂﬁ

The Sterling Manufacturing Co.
2831-53 Prospect Ave,, Cleveland, O.

—]

NEW YORK CITY

Superior Results!

- - - Priced 45%
Under

Competition

$4.50 List
T.C. A.

Filament
Transformer

Steps down ordinary 110 volt tured to exact speclfications.
lamp socket current to re- Every coil is heat treated and
quired voltages for A. C, vacuum impregnated with a
Tubes. special compound. This proc-

ess prevents moisture disinte-
T. C. A. Model 688 handles all gration and short circuiting. It
sets using six tubes or less. means long life and dependable
Like all T. C. A. Transform-

. a operation. Clean cut lamina-
ers this model is espcually de- tion prevents internal noises
signed for its particular use,

1 or vibrations and insures silent
and scientifically rhanufac- hum proof operation.

Manufacturers and Jobbers

We have prepared a booklet giving the latest information on
Fllamem Transformers. Your copy is ready for you. Write us
or it.

The Transformer Corporation of America
1428-1432 Orleans St., Chicago, Ill.

Manufacturers of the T. C. A. Line of Power Transformers,
Audio Transformers, Chokes, Power Packs, and Power
Amplifier Pachs.
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Centralab-
| Despr:r(:((:l)gl:l)le

| Volume Controls

| Volume controls are now conceded by radio
engineers to be one of the most esgential parts
of radio receivers. So much of the success of a
! set—the quality of re-
ception — is dependent
upon them.

A\ Centralab Volume
Potentlometer and Control, in one of the
Modulator .
imany new tapers. is

ideal for any set. Many

Centralah Volume Con-
trols assure absolute
smoothness of control— |
a big factor in satisfac-
smoothness of Centralah
Controls results from
tion — with no sliding O Radio set is any better than its
conlacts in the eleectric weakest link, and the weakest link is
cireuit. very often a filter Condenser. No Con-
| of Insulating Tissue which separate the
layers of metal foil. A pinhole or a speck
of metal in the Condenser Tissue means

tory operation.  This

the tilting dise construe-
denser is any better than the thin strips
a break down of the Condenser, with the

RIOIITDCA '"“““r“,"“”" | entire set pul out of commission.
| ers specify them. They
are in demand, also. for | DEXSTAR Condenser Paper is regarded
| replacement on old sets. by Radio experts as being the highest
, Centralal Wire-wound grade Insulating Tissue ever made—the
‘ Resistors will give bet- freest from defects, the most uniform in
ter voltage regulation quality, the most lasting under exacting
of I.)ower-suppl_v. anits. and unusual requirements. DEXSTAR
Their construction is Condenser Tissue is the specialized prod-
- heat-proof and _warp- uct of a paper mill which has excelled
Power Rheostat proof and provides for in Tissue Paper production for three
urealer current carrving generalions.
capacity. The Centralab
Heavy Duty POte"“c"' RADIO designers and builders should
meters have an  addi- have the assurance that Condensers which
tional fealure—lhe_v are they use are made with DEXSTAR Con-
non-inductive. denser Tissues. It is insurance against
! many radio troubles. The leading Con-
Write for complefe e denser manufacturers are nosw using
scrll,""'“_.cpri'ceg_ Ly DEXSTAR Condenser Tissues exclusively.
of Centralnb Volume
Controts and other
fterliof devlegsy C. H. DEXTER & SONS, INC.
sth T‘.,i,“im“ To- CENTRAL RADIO Makers of Highest Grade Thin Papers
tentiometer < é
WINDSOR LOCKS, CONN.
LABORATORIES ’

25 Keefe Ave.,
Milwaukee, Wis.

See Our Exhibit

at the Radio Manufaciurers’

Association Trade Show,

Heavy.-duty Poten- Booth 151, Stevens Hotel,
tiometer Chicago, June 11-15.
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Sensitive Tapping
1s Faster

The ETTCO High Speed Tapping Attach-
ment will tap a good thread in BAKELITE
as well as other materials. If you are expe-
riencing trouble try one out for 10 days.

W

ETTCO Tappers eliminate
tap breakage, whatever the
cause. A ‘“‘green’’ operator
can bang the bottom of a
tapped hole using an
ETTCO and still not break

the tap—he has no friction
to adjust.

Where ETTCO Tappers
have been installed tap
breakage has been elimi-
nated and production in
creased 100 to 500%.

Try an ETTCO TAPPER
for ten DAYS. No obliga

tion for the Trial.

No. 1.
Capacily % -inch

ETTCO Tapper

No. 2. ETTCO Tapper
Capacity 3-inch

No. 3. ETTCO Tapper
Capacity 3%-inch

Eastern Tube & Tool Co.
600 Johnson Ave. Brooklyn, N. Y.

Radio Engineering, June, 1928

AUDIO FREQUENCY
AMPLIFIERS

The General Radio Company is pre-
pared to supply the experimenter with
complete information pertaining to
audio frequency ampli-
fiers. A comprehensive
line of apparatus for all
types of amplifiers and
plate supply units is
manufactured by this
Company. Our Engin-
eering Department will
gladly cooperate with

Type 285 Amplifying

Transformer you in designing special
Available in two equipment. Write for
ratios
Type 265-H Radio Series B of amplifier bul-
T 5-D Rati 3
Type 285-D Rats  letins.

GENERAL RADIO CO.
30 STATE ST., CAMBRIDGE, MASS.
274 BRANNAN ST., SAN FRANCISCO, CALIF.

Latest Additions
to the

POWERIZER

Reg. U, S. Patent Office

Powerizer A—for filament
supply and “C” bias 226,
227 and 171 tubes.

Powerizer 171—gives “A”
and “B” supply, as well as
“C” bias for 226, 227 and 171
tubes.

D-C Tube Powerizer for
UX-199 and UX-222
Shielded Grid Tubes de-
signed for use where AC
Tubes cannot be used.

Radio Receptor Co.
106 Seventh Avenue
New York City

[

Set of Three
oils, with

Plug-in Base

compliete ...$10.00

pf Plug-in Coils,
each...... 2.50
Base only.. 3.00

/”"‘ [
OW the famous Hammarlund space~
wound coils may be had in conveni-
ent piug-in form. A set of three
coils covers the low-wave band—20, 40
and 80 meters. Special coils supplied for
higher wave lengths.

Contacts are perfect. The double silk-
covered wire is space-wound and firmly
anchored in a film of high-test dielectric
material. Losses are low. Short-circuits
are impossible.

The variable primary coil has phosphor-
bronze flexible connections and is integral
Write for with the Bakelite base. Friction holds it
N at any desired coupling.

Special

Hammarlund low wave condensers are

Folder specially adapted to these coils.

HAMMARLUND MANUFACTURING CO.
121-138 W. 33rd St.,, New York, N. Y.

Forv Bettwt Radior
ammariund

PRECISION

PRODUCTS J
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\ AMERIRAN EQUALIZER

TRADE WARR LG UL PAT O
‘ Improves the Volume and Quality
of any Pick-up

o

the first audlo transformer, the gain in volume and the im
provement In tone quality is such that you will hardly
believe thatthe same instrument isbeing used.
The AmerTran Equalizer, with its three taps will |
\ almost exac:ly match the impedance of any pick-up

\ By matching the impedance of the pick-up with the primary of

with the primary of good audio transformers.
Desizned especially for use with the AmerTran
De Luxe Ist. stage. but will work efficiently into
the primary of any good transformer, Write for
\ bulletin 1080.fully describing thisuniquedevice.

Price each—$10.00
\ American Transformer Co. |

\
Trausformer Builders for more

\ than 28 Years

\ 182 EmmetSt., Newark, N. J.

Announcement

b

’I‘O meet the demands of those who prefer

vitreous coated resistor, Hardwick
Field, Inc. announces the release of a com-
plete line of this type in addition to the regu
lar line of specially processed cement coated
resistors

Vitreous ename’ coated resistors can be sup-
plied in a wide range of values and carry the
usual Har-feld assurance of accuracy and
dependability.

May we not have the privilege of assisting
you in your resistor problems by submitting
samples made to your specific needs?

HARDWICK, FIELD, INC.

100 Fifth HAR FIE[" (| ZIZa:r:\rr:ett

Avenue Street

New York q WIRE - WOUND Newark,

“ ./RESISTORS:

Sales Office:

Page 77

Ready for You

And Better Than Ever
The New 1929 Model A-C 171

Seven Tube Electric Chassis
Self-Contained-Power Amplification

Fits all Standard Cabinets
And Consoles

GAIN PIERCE-ALRO leads the field with a
X new Electric Chassis. It embodies exclu-
sive features ol construction and refinenents in
design that make an instantly favorable im-
pression on both expert and lavinan.

PIERCE-AIRO Chasses have a countrywide
reputation as  monev makers for dealers.
PIERCE-AIRO Chasses stand up and stay sold.
Their rigid conatruction, simplicity of opera-
tion and faithful reproduciion of voice and
music, eliminate cowe-backs and service costs.
When vou sell a PIERCE-AIRO vou make a full

profit and a good one.

The PIERCE-AIRO Classis idea is becoming
inereasingly popular with the trade hecause the
dealer can supply his eustomers with the best
in modern socket power receivers at a moderate
cost, and the customer can choose a cabinet or
console to mect his individual 1aste and finaacial
ciretimstances.

At the Chicago Trade Show

The uew PIERCE-AIRO Eleciric Chasses
will he on display at 1the Hotel Sievens,
during the Chicago Trade Show. Den't fail
to see them. Write today for price. dis-
counts and deuwiled specifications.

PIERCE-AIRO, Inc.

115 Fourth Avenue, New York City
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Two New
Amplion Items

l:g of Interest to

Leading Engmeers

AMPLION GIANT
DYNAMIC UNIT

for Public Address or
Theatre Use. Built for 30
Watts Undistorted Power.

Amplion Giant Dynamic
This Giant Amplion Dynamic is capable of range and
volume heretofore unattainable in any unit.

Information on wunit and 10-16 ft. exponential horns
sent on request. Demonstration at our Laboratory.

AMPLION
MICROPHONE

A sensitive, accurate sin-
gle button Microphone,
free from carbon noises.
Takes from 6 to 36 volts
with corresponding sensi
tivity. For broadcasting,
theatre or public address
use.

AMPLION CORPORATION OF AMERICA
531 W, 37th St, New York City

Telephone Chickering 7557

Radio Eugineering. June, 1928

-

PHOTO-ELECTRIC CELLS
THE BURT CELL

Without Fa(igue—Highly Sensitive
Absolutely Reprn in p

The BURT-CELL is made by a new method and should
not be confused with any other photo.electric cell. By a
special process of electrolysis, the photo-electric metal is
introduced into a highly evacuated bulb directly through
the glass wall of the bulb, giving pholo-eleclnc material
of absolute purity. The superiority of the BURT-CELL is
due to these features. making possible results never before
obtainable. Described in Bulietln No. 271.

also manufacture the STABILIZED
OSCILIDSCOPE—lhe only VISUAL OSCILLO-
GRAPH having a linear axls and no

inertia—giving an accurate Dle(ura of hmh fre-
quency wave forms.
Write for Bulletin 273

DR. ROBERT C. BURT
Manufacturing and Consulting Physicist

327 S. Michigan Ave. Pasadena, Calif.

Just Out!

The New DYNAMIC
Speaker Unit

Operates on electro-inductive principle.
Write for particulars.
Also
Dynatone Electromagnetic
power speaker units

FANSPEAKER RADIO CO.

74 Dey St.,, New York, N. Y.

“\k\ﬁ» 05/’[4,0 ”

rLE[HTHEIM

SUPERIOR CONDENSERS
You

FLECHTHEIM
Manufacturers,
ConoEnscr. |8 custom set builders,
PACK | amateurs, radio

experimenters and
engineers

Type HV-14 for 171 Pm;».. Pack C a n n 0 t
Afford to Take Chances

It is a proved engineering fact that in comparison
with other condensers, Flechtheim Superior Condensers
are more accurately made; have higher specific induc-
tivity dielectrics; are safely rated for continuous duty
and are dependable where good condensers are needed.

Complete Line from 250 V.D.C. to 2500 V.D.C.

A. M. FLECHTHEIM & CO., INC.
136 Liberty St., New York, N. Y.

DO YOU WANT ACCURACY—DELIVERY—ON

INDUCTANCE COILS

Space Wound, on Threaded Forms Complete Tuning Units,
of All Types for Receiving and Transmitting.

Coil Winding Specialists Since 1920

AIR-KING PRODUCTS CO.
222-226 GRAND ST, BROOKLYN, N. Y.

WIRE

STRAND—AnNtennae (plain or enameled)—Dou-
ble Galvanized.
WIRE-—Antennae (plain or enameled). Connect-
ix}g &;nd Cround (Rubber covered, braided or
ain
BUS BAR—Litzendraht-Loop.
MAGNET (Cotton or Silk).

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

COPPER, BRASS, PHOSPHOR BRONZE

We specialize in the manufacture of rolled metals .001” thick
and thicker, either piain or hot tinned for

RADIO MANUFACTURERS
Good deliveries; prices right; expert mill supervision.

THE BALTIMORE BRASS COMPANY
1206 Wicomico Street Baltimore, Md.

CONDENSER SPECIALISTS
\\e maht one mnn and one ‘t._hlnx only—wu;

large camcmes \Ve make no set hardware. no
eliminators, no transformers, no parts, no sets.
Our entire conCentrated effort is on one product
alone. Such specialization assures hichest quallty,
economical production and dependable service.
Millions of Fast Condensers mow in use !n lead-
ing sets and ellminators. Send wus Yyour
specifications.

) . F 39020 Bnrr;‘ EAva..
[ o 3 ept. .E.
Weitelitoe OHNEXASTé Chicavo, U.S.A.

booklet
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T T

ARCTURUS

T BT TR T T
Without Adaptors!
ARCTURLUS
A-C TUBES

—amplifier, detector,
high mu and power types

With special and universal
A-C CABLES
ARCTURUS RADIO CO.
255 Sherman Av., Newark,N. J.
il TS T

A-C TUBES

DRESNER PLUG-IN
SHORT WAVE COILS

From 16 to 210 meters with four easily interchangeable
coils. Fit standard UX socket. Same diameter as tub
base.

High efficiency gained through the use of origmal
molded bakelite forms and space wound coils.

Each coil forms a different color.

Especially adaptable to short-wave receiver circuiis. short
wave converters and experimental television receive.s.

LIST PRICE $3.50

Jobbers, dealers, builders, write to

Dresner Radio Manufacturing Co.
564 Southern Blvd. New York, N. Y.

Myr. Manufacturer :

What are your loudspeaker problems? Can we help
you? We can wupp]y you with the most efhicient and
latest achievements in loudspeakers. Units and con-
sole models for manufacturers a specialty. Now is
the time for you to send us your specifications.

All communications will be held in strict confidence |
and should be addressed to the manufacturers’
Division J1.

VITALITONE RADIO CORP.
88 University Place, New York City

Have you seen and heard the new Vitalitone
Dynamic?

Pep Up
Your Set

X-L PRODUCTS

Easier  tuning—corrcet  tube
oscillation—more  volume and

Model N’ clearness  with an  X.L VARIO
Vario DENSER in your circuit
Denser Specified and endorsed hy foremost

radlo aulhorlhes in all lezding circu.ts.
MOD *"—AMierometer adjustinent eus<ly
made, nssures exact oscillatlon control in all
tuned radio frequency circuits. Neutrodiue. Itob

erts 2-tube, Browning-Drake. Silver's Knockout,
etc, Cnpncny range 1.8 to 20 Mfd. Price $1.00
MODEL "'—Qbtains the proper griel caparcity

on Cockaday clmuhs fter and intermediate frequrncy
lunlna in super-heterodyne and positive grid biss in all

Capacity range, Model G-1 .00002 to
OdCI "G-5 .0001 to .0905 Mrd. Model G-10
Price each with grid clips, $I.

L0l Mfd.
0103 to 001 \ld
X-L PUSH POST—NEW. Bakelite Insulated. Vlbmllon- will

nm lousen, releases instant: Price each |5¢
Almoe slnsourln of 7 on black panel marked in white.

EE—New, up-to-date book of wirlng diagrams showing
use of X-L units in the new LOFTIN- ITE constant
coupled raclo frequency circuit, and in other popular hook- &
ups.  Write today.

X-L RADIO LABORATORIES X-122} Sclmont ave.

Page 73

DYNAMIC

Speaker Energizer

‘ Y
£sctA
B o &C
g 55 %6Q)SC
Ve \C;Q) "

Any trickle charger capable of delivering
4/10 of an ampere with this TOBE-A-
CONDENSER connected as shown, will fur-
nish the proper power to energize your

Dynamic Cone Speaker.

The TOBE-A-CONDENSER is sold to

Manufacturers to their specifications.

For sale by all the better dealers.

Tobe Deutschmann Company
CAMBRIDGE, MASS.

é i CARTER ol

Center Tapped
Resistors
All Resistances

0o
Tapered Rheostats;
also Potentiometers

Particularly Designed for the New
A. C. Circuits

These tapered Rheostats have the resist
ance wire wound with graduated in-
creased spacing on tapered strips.

This gives current variations approximat-
ing a straight line, and provides even con
trol throughout entire rotation of kunob
All resistances.

In Canada:
Carter Radio Co.. Ltd..
Toronte

www americanradiohistorvy com


www.americanradiohistory.com

Page 80

A A A S N S N NS S NS

F ahnestock Clips

Radio’s Greatest
(Convenience

$Y

6,

e DA DL E S DL 8
AT

s
b

T e

HISL

Used by Manufacturers of Standard Sets
and Parts— and by Manufacturers of
High Grade Wet and Dry Batteries.

SRS S IR RS

‘k")é%%‘):")x",&‘!&“).’%%!&'%%&'!&‘!ﬁt!%;g

BT A AN NI MMM WU I U g M AT Y

All Gennine Fahnestock Clips bear our &
imprint on the thumb piece of the clip. i
k3

World's Largest Maker of Clip Terminals :‘f

48 different sizes and styles to meet all requirements. '::-:
23

Send for Catalog and Samples &

"\

FAHNESTOCK ELECTRIC CO. =
Long lsland City N Y. f—f
LSRR R R G R & B PN

Rudio Engineering. June, 1928

RADIO WIRES

Write us for samples of the popular
HOLYOKE Radio Hook-up wires, braided
and impregnated with HOLYOKE-PROOF
saturation. We use N. E. M. A. Standard

colors.

THE HOLYOKE CO,, Inc.
621 Broadway, New York City
Mills—Holyoke, Mass.

PACKING PROBLEMS SOLVED

We can overcome your packing difficulties, whether you ship large
sets or small sets—heavy power equipment or fragile speakers—
whether the weight
is tem pounds or

pounds. Qur years
of experience in
the radio shipping
field are at your
command without |
obligation.

five hundred ‘

TIFFT BROS.

8 Broadway,
New York City |

Shioping Cases for
DiMcult Problems |

r -
)
)
Independent Laboratories
Newark, N. J.
built !od meet your requirements will give you
O . improved results.
Odee Coated Fllament Furnish us with your specifications or put your
problems up to our experienced engineering
for department.
All Tubes We invite your inquiries
The ACME ELECTRIC & MFG. CO.
Established in 1817
1653 Rockwell Avenue, Cleveland, Ohio
Special Getter
for
Detectors — A.C. Tubes — Amplifiers
Power Tubes — Gas Rectifiers CORE LAM[NAT!ONS
for Audio & Power Transformers —
Chokes
5 Al vari of standard shapes rried in stock.
Ce rlum Alloys argsepeci:ftﬁesigns :::mped Btl: ys:r lurdel:. N
Our BOOKLET on LAMINATIONS (sent on re
Exclusive Sales Representative quest) gives specifications of Stock Standard Shapes,
and contains much data of value to the designer—
A. U. HOWARD afd e
50 East 42nd St. New York City Lamination Stamping Company
H vl Al S St 764 Windsor Street, Hartford, Conn.
1
. 4
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ALhAMBRA

CONE SPEAKER PAPER

ALITAMBRA /A4
PAPER gives AB- |
SOLUTELY UNI- W
FORM RESO-
NANCE, It has no
resonance point of

the cone speaker ia
| supreme in radio re-
production, 8o also
it ALHIAMBRA
supreme {n impart-
ing the utmoat in

its own. .Just as tone quality.
The small clock and interior cabinet cone ot eaua
me the separate cane made of ALI \\lBIl\ uhn s n.wd b\ |I|K|

t'one speaker manufacturers are Invited to communicate with us concern-
ing ther requirements for the coming sesson. Al llA\mnA is furnished
in sheets suitable for cone speakers of 13 inches to 36 inches diameter—
special sizes to order. Prompt shipment guaranteed.

The SEYMOUR CO., 323 W. 16th St., New York City

A concentrated colloidal solution of
Acheson Electric Furnace Graphite in
distilled water,

Manufacturers of grid leaks, other re-
sistances, ‘‘getters,” and those interested
in the establishment of positive contacts
are consistent users of Aquadag.

Write for descriptive folder

Acheson Products Sales Co.Inc
175 Vanderpool St.,Newark, N. J-

, K*i"{:malie
Yroducts Corp.

2729\7=.str’y Streat New York,

SerewMachine Products
Metal Stampings

N S~ .
P .

CONDENSER PAPERS

OF
High Dielectric Strength
LINEN AND CELLULOSE

IN ALL CALIPERS

LIBERAL STOCKS CARRIED IN NEW YORK
ROLLS FOR TESTING ON APPLICATION

FRED C. STRYPE
140 Lafayette St. New York City

b amna o o ———————— - o > e

Page 81

ZINC-FOIL

(MIKROFOIL)

FOR CONDENSERS

A STRONGER, BETTER
FOIL AT A LOWER PRICE

Zincfoil is not only much stronger and
tougher than 83-15-2 composition foil but
its cost is substantially less.

It solders readily, has high conductivity,
and from every angle is an ideal foil for
condensers.

In coils of all thicknesses up to
.0004 inch.

Samples gladly submitted for test. Write
for them and for prices.

U. S. FOIL CO.

Louisville, Ky.

ALL GRADES OF FOIL

bovovscsas T -
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STANDARD PRODUCTS AT SPECIAL PRICES

TIMMONS Combination Power
Amplifier and “B” Supply

o) List $70.00
49 (without tubes)

SPECIAL AT
$18.50 ea.

Both of these high quality compact units use a U.X. 216B or 281 tube
for rectifying and a U.X. 210 super power audio tube as an amplificr
which gives distortionless and true natural reception with wonderful
tone quality and volume.

Both instruments are identical in their performance as super power
amplifiers. The Combination. however, is also a complete “B" Elim
inator, furnishing all the current required by the regular tubes

TIMMONS Power Amplifier

List $45.00
(without tubes)

SPECIAL AT
$11.50 ea. |

{ the set. No adjustments required and no output transformer or
similar auxiliary equipment needed with either unit.

For use with alternating current 105-120 volts, 50-60 cycies.

Every Unit is brand new, packed in original factory sealed carton
and fully guaranteed. They have been approved by Popular Radio
and Popular Science Laboratories

‘“ OTHER ITEMS FOR PROFESSIONAL SET BUILDERS”

’ Each
Haynes Griffin Audio Transformer—Type 97.. $1.25
Acme A2 Audio Transformer- -3%;—1 {(wire leads) .95
General Electric Output Transformer, List $13.50 ea 45

1
Bradleystat Type E, 210 (for A.C. Line Voltage Rezulator) 1
mid. Filter Condens=r, 600 D.C. Wkg. Volt (Dubilier).. 2.75
134 mfd. Filter Condenser, 1000 D.C. \\.f'. Volt (Dubilier) 1.25
3% mid. Filter Condenser, 600 D.C. \Vkg. Volt (Strom. C) 1
2 wfd. Filter Condenser. 250 D.C. Wkg. Volt (R.C.A)

140
Scanlon A.C. Fil. Trans. supplies up to 9 tubes (l.ist $9.00) II

Each

Precise S.L.F. Condensers .00035. 0.95
Hammartund—Type C l.ow l.oss Condensers 00035 .7'
Wire Battery Cable—4 ft (with markers) . et 22
Freshman 80 Henry Choke Coil- -50 Mi . . .95
Freshman, 5 tube; Socket Strip (non-microphonic)..... F .35
Freshman_T.R.F. Coils .00035 (with brackets) . .15
EBY. A.C. Adapter Harness, 6 tube, List $10.00 E e 1325
Reliable Antomatic Power Control Switch. ... ) .59
1 No 5.000 to ms .60

W. K. SKIDMORE & COMPANY, 233 Broadway, New York

ALLIED ENGINEE

Suite

RING INSTITUTE

429

30 Church St., New York, N. Y.

RADIO

ENGINEERING, RE

SEARCH AND PUBLICITY

PR PSR

Experimenters—Set Constructors—Service Men

JOHN F. RIDER has completed a laboratory
treatise on B-Eliminator Design and Construc-
tion. 87 pages just full of data and wiring
diagrams you can understand.

Every phase of B-Eliminator design and con-
struction is considered. After you peruse this
treatise you will understand the function of the
various units comprising the eliminator; how they
work, how they are designed.

You will learn how to adapt an eliminator to
operate with various receivers—how to calculate
the resistance values for various output voltages.
You will learn how to effect economy when
constructing an eliminator—just what parts are
necessary and how to use these parts most
economically. This treatise will answer any
B-eliminator questions which might arise in your

mind AND the price is only $1.00.
RADIO TREATISE CO., 270

USE THIS

OKindly send me postpaid John
Rider’s “Laboratory Treatise on
B-Eliminator Design and Con-

struction” for which I am en- INVETES s b duvmsusmsmssse, 8 g membotes
closing $1.00.
E}Kindly send me postpaid John
ider’s  “Treatise on Service
Units"” for which I am enclosing Cit

§.50.

JOHN F. RIDER has also written a treatise
describing 25 testing units for service men. ...
Every custom-set builder and service man should
have one.

A. C. tube testers—D. C. tube testers—audio
oscillators — radio oscillators — self - modulating
radio frequency oscillators—resonance indicators
for single control set testing—vacuum tube volt-
meters—continuity testers—capacity measuring
units—inductance measuring units—in fact, all
the devices necessary for the service men.

The treatise contains comprehensible wiring
diagrams, the list of parts required and construc-
tional details. This treatise describes equipment
which will help you service more rapidly and
economically. .. .Price 50 cents.

Madison Ave., New York City

COUPON

. cxos dfsriranbien STTEET
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L ]

Ad. Auriema, Inc.
Manufacturers® Export Managers
116 Broad Street, New York, K. %
Selenuﬁmlly equipped u\

L ically export d

ref}cwln’ and harumxllln.
raduz apparatus.

CASH PAID FOR SURPLUS
MERCHANDISE

What Have You?

LEEDS RADIO COMPANY

45 Vesey St. New York City

Manufacturer of the finest made Radio Batteries has
opening for salesmen with following among Radio
Jobhers and large Retailers. We offer the right men a
most altraclive proposition and territerial protection.

Box No. Y-100, % Radio Engineering
32 vanderbilt Ave., New York City.

PATENTS
TRADEMARKS — COPYRIGHTS

Special Attention to Radio Inventions

EUGENE E. STEVENS

Attorney at Law
Registered Solicitor of Patents

905 F St., N.W,, Washington, D. C.

Group Subscription Rates for
RADIO ENGINEERING

1 Subscription ... $2.00 For more than 5
2 Subscriptions . . . 3.00 subscriptions add
3 Subscriptions ... 4.00 $1.00 for each addi-
5 Subscriptions ... 5.00  tional subscription.

AER-O-LAC

The Only Correct Dope for

CLOTH & CONE SPEAKERS

Waterproof—Can be used for
coating RADIO CASES AND
CONSOLES, preventing
Electrical losses. Beautiful

’Any sl'z/a containers
q rom Pints _to
Gloss finish. 50 Gal. " Drums An
This Lacquer is the STAND- Silver,  Aluminum

ARD for all first class speakers. it Beauy

Distributors:
D. X. Electrical Prod. Corp., 25 Church St.,, N. Y.
Manufacturers: Henry V. Walker Co., 17 John Street, N. Y.

“MORECROFT is the finest en-

gineering interpretation of
Radio’s first quarter century we

have.”
ZEH BOUCK

Second Edition
Revised and Enlarged

~ THE
PRINCIPLES
OF
RADIO
e COMMUNI-
CATION
By

JOHN H. MORECROFT
Assisted by A. PINTO
and W. A. CURRY.

Morecroft’s famous book lhas been
completely revised. The Second Edi:

;’HII puges
6 by 9 tion is practically a new book. Nota-

831 Illustyations Ple additions oceur in Chapter 1
where new data on coils and con-
Cloth densers at radio frequencies are
$7.50 riven.  Chapter IV deals with the
general features of radio transmis-
sion: and new material on field
strength measurements. reflection and absorption,
fading, short-wave propagation. etc., has heen intro-
duced. In Chapter VIII much has beeu added on voice
analysis and the performance of loud-speaking tele-
phones; frequency control of distortionless amplification
has been thoroughly dealt with, some of the information
being publmhed for the first time. Radio frequency
amplification, balanced cireuits, push-pull arrange-
ments, have also heen explained.

ZEH BOUCK. Prominent Radio Engineer, says in the
New York Sun for November 5, 1927:

‘No radio hook has ever been of greater utility to the
engineer and student than this classic—the only reliable
reference of its kind six years ago and today the most
astounding collection of answers to technical questions
from the analysis of radio frequeney phenomena in
terms ot complex formulae to why a particular ampli-
tier howls.’

--A Wiley Book--

FREE EXAMINATION COUPON
JOHN WILEY & SONS CO., 440 Fourth Avenue, New York City

Gentlemen: Kindly send me on 10 days’ free esamination, Morecroft’s
“Principies of Kadio Communication

1 auree to remit the Drice (u 50) of the book within ten days after
Its receipt or return It postpaid.

Name . .
Addiess

Tosition or
iteference

Subseriber { Yes -
Radio Engincering § No
(To Residents of 1. S. Proper and Canada only.) RE. 6-28

www americanradiohistorvy com



www.americanradiohistory.com

Paye 84

Radio Fugineering. June. 1928

index on page 86.

- Buyers Directory of Equipment and Apparatus

i Readers interested in products not listed in these columns are invited to tell us of
their wants, and we will inform the proper manufacturers.
Information Bureau.

Addresses of companies listed below, can be found in their advertisements—see ”
Y

Address Readers’ '

L - —
ADAI'TERS: KRadio Engineering Tabora- CURRENT CONTROLS, AUTO- INSULATION, MOULDED:
Carter Radio Co. taries. P\(l]\'{llcc Il?akelllte forp]. flonC
AMMETERS COILS, MAGNET: tadiall Co. ormica Insulation Co.
Jewell Elec. Inst. Co. Dudle Mfg. Co. DIALS: | ?\?netl;%l }ﬁ)l:s”clg'lemciﬂg C
Westinghouse Elec. & Mfg. Co. COILS, RETARD: Crowe Nameplate and Mfg. Co. estinghouse Elec. . Co.
: i ) Hammarlund Mfg. Co Hammarlund Mfg. Co. JACKS:
ANTENNAE, LAMP SOCKET . ; Scovill Mfg. Co Carter Radio Co.
Klectrad, Inc. COILS. SHORT WAVE: United Scienhﬂc Laboratories Electrad. Iuc.
Ieesner Radio Mfg. Co. CK R
ARRESTERS, LIGHTNING: General  Radio Co. DIALS., DRUM JACKS, T"’i i
Electrad, Inc.. Hammarlund Mfg. Co. Hammarlund Mfg. Co. Carter Radlo Co.
Jewell Elec. Inst. Ca. Radio  kngineering Labora- United Sclentific Laboratorfes Eby. H. IL. Mfg. Co.
Westinghouse Elec. & Mtg. Co tories. ELIMINATORS, A BATTERY: KITS. SHORT WAVE:

BASES. YACUUM TURE:
Formica Insulation Co.

BINDING I'OSTS:
Arrow  Automatic

Eby, H. H., Co.
X-L Radio Labs.
BOOKS
Rudio Treatise Co
Wiley, John, Co
BOXES., PACKING:
Tifft Bros.
BRACKETS., ANGLE:
Scovill Mfg. Co.
BRASS:
Copper

Products

and Brass Research

Assn.
Scovill Mfg. Co.
BROADUAST STATION

EQUIFT:
Cardwell. Allen D.. Mfz. Co.
Radio  kngineering Labora

tories,

BUTTS:
Scovill Mfg. Co.

CABINETS, METAL:
Aluminum Co. of America.
Copper and  rass Research

Assn.
Crowe Nameplate Mfg. Co.
CELLS, PHOTOELECTRIC:
Burt. Robert C
CERIUM:
Independent Labs.
CHARGERS:
Acme Elec.
Elkon Co.
CNARES:
Aluminum Co. of America.
Copper and Brass Research

Unlted Scientific Laboratories.
Ine.

& Mfg. Co

CHOKES, AUDIO FREQUENCY:
Acme Elec. & Mfg. Co.
American Transformer Co.
General Radio Co.

General Transformer Co.
Samson Electric Co.
Thordarson Elec. Mfg. Co.

CHOKES, KADIO FREQUENCY:
Cardwell. Allen D, Mfg. Co.
General Radio Co.

CHOKES. B ELIMINATOR:
Acme Electrie and Mfg. Co.
American Transformer Co.
Dongan Elee. Mfg. Co.
General Radio Co.

CLAMPS, GROUND:

Electrad. Inc.
FFahnstock Islee. Co
Scovill Mfg. Co.

CLIPS, SPRING:
Electrad. Inc.
Fahnstock Elec, Ce
Scovill Mfg. Co.

COILS, CHOKE:
adle Mfg. Co.

w estlnghouse Elec. & Mfg. Co.

COILS. IMPEDANCE:

Dudlo Mfz. Co.

COILS, INDUCTANCE:

Alr King Products Co.
Cardwell. Allen. D. \Irg Co.
Dresner Radio Mfe. Co
Hammarlund Mfg. Co.

COTLS, TRANSFORMER:
Dudle Mfg. Co.
CONDENSER P’ARTS:
Scovill Mfg. Co.
CONDENSEKS, BY-PASS:
Aerovox Wireless Corpn.
Allen-Bradley Ca.
Automatic Electrie,
Burt. A. G, Jr.
Condenser (mp of America.
Deutschmann. Tabe Co.
Dongan_Electric Mfg. Co.
Electrad. Inc..
Fast, John F. & Co.
Flechtheim Co
I'ulemer Mfir. Co.
Sterling Mfg. Co.
CONDENSERS. FILTER:
Aerovox Wireless Corpn.
Allen-Bradley Co,
Automatic Electric. Ine.

Inec.

Comdenser t'orp. of Amerlea
Deutschinanu. I'obe Co.
Dongan Electric Mfg. Co.
Fast. John E, & Co.
Fleehtheim Co

I'olvmer Mfz. Co.

Sterling Mfg. Co

CONDENSERS, FIXED:
Aerovox Wireless Corpn.
Allen-Bradley Co.

Automatic Electrice, Ine.
Burt. A. G, Jr.

Condestser Corp. of America.
Dentsehmann, Tobe Co,
Dongan_Electric Mfg. Co.
Eleetrad. Ine.

Fast. John F.. & Co.
Flechthelm €
I'nlymet Mfg. Co

CONDENSERS, MIDGET
Cardwell. Allen D. Mfg. Co
General Instrument Co.
Hammarlund Mfg. Co.

Scovill Mfz. Co.
I"nited Scientifle Lahoratories

CONDENSERS, MULTIPLE:
Cardwell. Allen D. Mfg. Co.
General Instrument Co.
Hammarinnd Mte. Co.

Scovill Mfg, Co.
United Scientific Laboratorles.

CONDENSERS. VARIABLE
TRANSMITTING :
Cardwell. Allen D, Mfg. Co.
HAammarlund Mfg. Co.
CONDENSERS. VARIABLE:
Amzro Produnets Co.
Cardwell. Allen D. Mfz. Co.
General Instrument Co.
DeJur Products Co.
General Radio Co.
Hammarinnd Mfz. Co.
Scovill Mfg. Co.
United Sefentific Laboratories
CONNECTORS:
Fahustoek Elec.
Jones. Howard W,
Scovtll Mfg. Co.
CONTROLS, ILLUMINATED:
Hammarlund Mfg. Co.

"Co.

CONVERTERS:

Cardwell, Allen D., Co.
COPPER:

Copper & Brass Research

ssn.
Scovill Mfgz. Co.

Acme Elec. and Mfg. Co.
Radio Receptor Co.
Sterling Mfgz. Co.
Webster Co.
FELIMINATORS. B BATTERY:
Acme Elec. and Mfg. Co.
Dongan Elec. Mfgz. Co.
General Radla Co.
Radio Receptor Co.
Sterling Mfg. Co
Thordarson Electric Mfg. Co.
Webster (o
ELIMINATORS, A-B-C:
Acme Elee. and Mfg. Co.
Dongan Elec. Mfg. Co.
General Radlo Co.
Radie Receptor Co.
Thordarson Eleetric Mfg.
Webster Co.
ELIMINATORS, UNITS FOR:
American_Transformer Co.
Dongan Elee. Mfg. Co.
Electro-Chemical Co.
General Radie Co.
Radie Receptor Co.
Thordarson Electric Mfg. Co.
Webster Co.
ESCUTCIIEONS:
Crowe Nameplate and Mfg. Co.
EXPORT:
Ad. Auriema. Tne.
FILAMENT. OXIDE COATED:
Independent Lahoratories. Inc.
FILAMENT CONTROLS, AUTO-
MATIC:
Radiall Co.
FOIL:
U. 8. Foll Co.
GALVANOMETERS:
Jewell Elee. Inst. Co.
\Vecstinghouse Elec. &
0

Co.

NI

GETTER MATERIAL
Independent Laboratories. Inc.
GRATHITE:
Acheson Products Sales Co.,
ne.

GRID LEAKS:
Aerovox Wireless Corpn.
Allen-Bradley Co.
Amsco _'roducts Co.
DeJur Products Co.
Deutschmann, Tobe Co.
Electrad.
Hardwlick. Field. Inec.
International Resistance Co.
Lautz Mfg. Co.

Polymet Mrg. Co.

HARNESSES, A-C.:

Carter Radio Co.

Eby. H. H., Co.
HINGES:

Scovill Mfg. Co
HORNS:

Operadio Co.

Racon Electric Co.

Temple, Inc.

HORNS. MOLDED:
Operadio Co.

Racon Elec. Co.. Inc.
Temple., Inc.
I\’DUCTA\CES

—

TRANSMIT-

TIN
Genernl Radlo Co.
INSTRUMENTS, ELECTRICAL:
Jewell Elec. In Co.
Westinghouse hlec & Mfgz.

www americanradiohistorvy com

Co.

Rudia
tories.
KITS. TESTING:
General Radlo Co.
Jewell Elec. Inst. Co.
KITS. TRANSMITTING-
Ikadie Ingineering T.abora-
tories
LACQUER:
Walker. I. V.. Co.
Zapon Co.. The
TLABORATORIES:
Electrical ’l‘mulnf! Laha.
1. \\ll\ ATIONS
Lamination \rmnmn«v Co.
Sterling Mrg. Co,

Ingineering Labora-

LEAD-INS:
Electrad. Tne..
Fahunstock Flee. Co.
LOCK WASHERS:
Shakeproof l.ock Washer Co.
LUGS:
Fatnstoell Elec. Co.

Scovill Mfg. Co.
Shakeproof Lock Washer Co.

MAGNETS:

Thomas and Skinner
Products Co.

METERS:

Jewell Elee. Insat. Co.
Sterting Mfg. Co.
Westinghouse Elec. & Mfg. Co.

MICROPUHONES:

Amption Co. of America

MOTORS, ELECTRIC rlONO-

GRAVH:
Guordon, I.. 8., Co.

MOUNTINGS. RESISTANCE:

DeJur Products Co.
Electrad. Inc.

alhnstock ]lec Co.
NAMEPILATES:

Crowe \nmopl'\to & Mfg. Co.
1"ahnstock Klec. Co.

Seovill Mfg. Co.

NUTS:

Arrow Automatic Products Co.
Shakeproof Lock Washer Co.

OSCILLOGRAPH :

Burt, Dr. Rob’t C,

OSCILLOSCOPE:

Burt, Dr. Rob’'t C.

PACKING:

Tifft Bros.

PANELS, COMPOSITION:
Formica Insulation Co.
General Plastics Co.
Westinghouse Elec. & Mfg.

PAVELS. METAL:

Crowe Nnmeplnte and Mfg.
Scovill Mfg. Co.

PAPER, CONDENSER:
Dexter, C. H. & Sons, Inc.
Strype, Fred C., Co.

PAPER, CONE SPEAKER:
Seymour Co.

FHONOGRAPH MOTORS:
{See Mlotors)

PHOTOELECTRIC CELLS:

(See Cells)

PICK-UPS:

Gordon, L. 8., Co.

PLUGS:

Carter Radio Co.
Jounesx. Howard B.. Co.

Steel

Co.
Co.
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Radio Engineering, June, 1928

YOTENTIOMETERS:

Allen-Bradley Co.

Carter KRadiv Co.

Central Radio Laboratories
DeJur Products Co

Klectrad, lnc.

United Scientific Laboratories

RECEIVERS, ELECTRIC:
United Scientitic Laboratories.

REGULATORS, VOLT\GE:
Dedur Producis Co.
Steriing Mrg. Co.

W ebater Co.

RELA
Curd“ell Allen D., Mfg.

BEHIBI‘A\CI‘JS. FIXED:
Aerovox Wireless Corp.
Allen-Bradley Co
Awmsco Products Co.
Carter Kadio Co.

Central kadio Laboratories.
De¢ Jur Products

Electrad, Inc.

Hardwick, Field, Inc.
International Resnstance Co.
Lautz Mfg.

Polymet Mfg " Co.

RESISTANCES, VARIABLE:
Allen-Bradley Co.

Awmerican Mechanical Labs.
Amsco Products Co.
Carter liadio Co.

Central Kadio Laboratories.
Eleetrad, ine.

Hardwick. Iield, Inc.
International Reslstance Co.
Lautz Mfg. Co

Polymet Mfg. Co.

RHEOSTATS

Amseo Products Co.

Carter Radio Ce.

Central Radio Laboratories.
De Jur Products.

Electrad, Inc.,

United Scientific Laboratories.
Westinghouse Elec. & Mfg. Co.

SCHOOLS, RADIO:

Natlonal Radio Institute.
Radio Institute of America
SCREW MACHINE PRODUCTS:
Arrow Automatic Products Co.

Scovill Mfg. Co.

SHIELDING, METAL:
Aluminum Co. of America.
Copper LResearch

ASsD.
Crowe Nameplate Co.

BHORT WAVE APPARATUS:
Cardwell, Allen D., Co.
General Radio Co.
Radio lYmgineering

tories.

BOCKETS, TUB
Benjamin Electrlc Mtg. Co.
General Radio Co.

SOLDER:

Chicago Solder Co. (Kester).
Westinghouse Elec.

SOUND CHAMBERS:
Air Chrome Corp.
Lektophone Co.
Operadio Mfg. Co.
Racon Elec. Co., Inc.

Temple, Inc.
United Radle Corp.

SBPEAKEKS:

Lektophone Co,
Operadio Mfg. Co.
Racon Electric Co.
Temple., Inc.
United Radio Corp.
Vitalitone Co.

STAMPINGS, METAL:

Arrow Automat]c Prod. Corp.

Fahnstock Elec. Co.

Scovlll Mfg. Co.

RIPS, BINDING POST:

X-L Radio Laboratories.
SUBPANELS:

Formica Ins. Co.

Co.

and Brass

Labora-

Westlns:house Elec. & Mfg. Co.

SWITCH
Carter Rndlo Co.
Electrad, Inc

Westlngimuse Elec. & Mfg. Co.

TAPP

Eastern Tube and Tool Co.
TESTERS, B-ELIMINATOR:

General Radio Co.

Jewell Electrlcnl Inst. Co.
TESTERS, TUB

General Radlo Co

Jewell Elec. Inst. Co.
TESTING INSTRUMENTS:

General Radio Co.

Jewell Elec. Inst. Co

Westlnzhoune Elec & Mfg.
TESTING KI

Jewell Elec. Inst Co.
TI}!ESlTltNiﬂ lLABORATORlES:

ectrical Testin abs,

TOOLS w L

Eastern Tube and Tool Co.
TRANSFORMERS. AUDIO:
American Transformer Co.

& Mfg. Co.

Dongan Elec. Mfz. Co.
Ferranti Ltd. |
General Radio Co.
General Transformer Co.
Samson Etectric Co.
Thordarson Electric Mfg. Co. |
Transformer Co. of America.
United Radio Corp.
Webster Co.

TRANSFORMERS, B-ELIMIN-

ATOR
Acme Elec & Mfg. Co.
American_ Transformer Co.
Dongan Elec. Mfg. Co.
Ferranti, Ltd.
Generai Radio Co.
General Transformer Co. '
Samson Electric Co.
Thordarson Electrie Mfg. Co. |
Transformer Co. of America.
Webster Co. |
TRANSFORMERS. FILAMENT
HEATING:
Dongan Elec. Mfg. Co.
General Radio Co.
General Transformer Co.
Thordarson Electric Mfg. Co.

TRANSFORMERS. OUTIUT:
Acme Elec. & Mfg. Co.
American Transformer Co.
Dongan Elec. Mfg. Co.

Ferranti, Ltd.

General Radio Co.

General Transformer Co.
Samson Electric Co.
Thordarson Eleetric Mfg. Co.
Webster Co.

TRANSFORMERS, POWER:
American_ Transformer Co.
Dongan Elec. Mfg. Co.
Ferranti, Ltd.

General Radio Co.

General Transtormer Co.

Samson Electric Co.

Thordarson Electric Mfg. Co.

Transformer Co. of America.

Westinghouse Elec. & Mfg. Co.

Webster Co.
TRANSFOI‘\IERS R.

TUNED:

Cardwell, Allen D. Mfg. Co.
TUBES, A. C.:

Arcturus Co.

Cunningham, E. T, Co.
TUBES, RECTIFIER:

Arcturus Co.

Cunningham, E. T, Co
TUBES, VACUUM:

Arcturus Co.

Cunnlegham, E. T, Co.
UNITS, SPEAKER :

Air Chrome Corp.

Lektophone Co

Operadio Mfg. Co.

Racon Electrlc Co.

Temple, Inc.

United Radle Corp.

Vitalitone Co.
VOLTMETERS, A. C.;

General Radlo Co.

Jewell Elec. Inst. Co.

Westinghouse Elec. & Mfg. Co.
VOLTMETERS, D. C

General Radio Co

Jewell Elec. 1nst. Co.

Westinghouse Elec. & Mrg. Co.
WASHERS:

Arrow Automatic Products Co.

Scovill Mfg. Co.

Shakeproof Lock Washer Co.
WIRE, ANTENNA:

Dudlo Mfg. Corp.

Holyoke Co.

Roebling. J. A.. Sons, Co.
WIRE, BARE COPPER:

Dudlo Mfg. Corp.

Holyoke Co.

Roebling, J. A., Sons, Co.
WIRE. COTTO\' COVERED:

Dudle Mfg. Corp.

Holyoke Co.

Roebling, J. A.. Sons Co.
WIRE. ENAMELED COPPER:

Dudle Mfg. Corp.

Holyoke Co.

Reebling. J. A., Sons Co.
WIRE, LITZENDRAHT:

Dudlo Mfg. Ceorp.

Holyoke Co.

Roebling. J. A.. Sons Co.
WIRE, PIGTAIL:

Dudlo Mfg. Corp.

Holyoke Co.

Roebling, J. A, Sons Co.
WIRE., SILK COVERED:

Dudlo Mfg. Corp.

Holyoke Co.

Roebling, J. A.. Sons Co.
WIRE, TINNED COPPER:

G

Dudlo Mtg. Corp.
Holyoke Co.
Roebling, J. A.. Sons, Co.

Page 85

"\

Oscillogram No. | —Bradlevunit.

5, S A, !, N My e, e, S

Oscillogram No. 2—1st  Competitive Unit

Oscillogram No. 4—3rd Competitive Unit

\

Allen-Bradley Resistors

Use Grid Leak Resistors
That Are Noiseless!

Not all the noise in radio receivers is “static.”
. 4 . .
Some of it may be caused by “noisy” grid leaks.

The above oscillograms show the disturbances in
a radio amplifier circuit caused by grid leak resis-
tors. Compare the almost noiseless performance
of the Bradleyunit-B, shown in Oscillogram No.
1, with the crackling, hissing interference created
by the three inferior grid leaks whose perform-
ances are recorded in Oscillograms No. 2, No. 3,
and No. 4.

These tests are the best evidence of Bradleyunit-B
superiority for grid leak and other radioservice. For
perfect operation use them in your radio circuits.

Bradleyunit-B
for Radio Manufacturers
These remarkable solid-molded resistors are prac-

tically unaffected by moisture. They do not
depend upon a glass enclosure for protection.

Can be furnished with or without leads for sol-
dering. Made in values from 500 ohms to 10
megohms.

Tapped resistors also offered to meet your speci- ‘
fications. Write today.

Allen-Bradley Co.,279 Greenfield Av., Milwaukee, Wis.
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)
|
A PAGE F PAGE R PAGE
Acheson Products sales Co., Inc... 81 Fahunstock Electrie Co............ So Radiall Corp. ................... 868
Acme Electric and Mfg. Co....... 80 Fan Speaker Co................. ™ Radio Products Laboratory. . ..... 16
Ad. Auriema, Ine................ 83 Fast. John E. & Co............... 8 RRadio Receptor Co............... T
Aerovox Wireless Corp...Second Cover Ferranti, Ine. ................... 21 Kadio Treatise Co........ . ...... 82
Airchrome Products Co........... 17 Flechtheim, A. M. Co.. Inc........ It Iloeblinz J. A. Son’sCo............. n
Air-King Products Co............ T Formica Insulation Co........... Al
Allen Bradley Co 85
Allied Engineering Institute...... 82 G S
Aluminum Co. of Amer........ . .. 14 -
\merican Mechanical Labs....... 20 General Etehing and Mtg. Co..... 81 Samson Electric Co.............. 15
American Transformer Co........ = General Instrument Corp......... 73 Acoyll .\Ifx;!. Co...oovnvniiiinns 3
Amplion Co. of America.......... 78 General Plastics, Inc............ . 5 Seymour Paper Co............... 81
Amsco Produets, Inc............. 19 General Radio Co. .............. 76 Shakeproot Lock Washer Co...... 8
Arcturus Radio Co.. . ............ 7 General Transformer Co......... gg  Skidmore Co.......o.ooviiinnns 82
Arrow Automatic Products Corp.. 81 Gordon. L. 8, Co.............. . V1 E:g::;:f El:;élgo """"""""" k3
atie et 5 - s BUZENE) ; sacompony - § wplas
Automatie Electrie, Inc........... 2 . Strype, Fred C. Co.. ..o s1
B Hammarlund Mfg. Co.......... .76 T
Baikelite Corp. ........... Back Cover Hardwick-Field Co. ............. w
Baltimore Brass Co.............. 8 Ilolyoke Co., Inc................. S0 Temple.. INC..swnsqsabis ivesqevnas 18
Brown and Caine Co........... i B Howard, A. U.Co................ S0 Thordarson Electric Mfg. Co.... 65
Burt A. G., Jr. oo 29 TRt BlOS: pewae s sty #® uries s bdias S0
Rurt, Dr. Robert C............... 7S 1 Transformer Co. of America...... T4
Bugeus: DITectollfs s sness oxam s haid Independent Laboratories........ 80
International Resistunce Co...... S U
United Radio Corp............... 4
Cardwell. Allen D. Mfg. Co....... 21 J United Scientific Labs.. . ...:..... T
Carter Radio Co................. ™ Jewell Elec. Inst. Co............. 60  United States Foil Co............ s1
Central Radio Laboratories...... 5 Jones, loward B..... . e
Condenser Corp. of Amer......... 69 T B
Copper and Brass Research Assn.. 10 v
Cumningltam, B. T. Inc.......... i1 L Vitalitone Radio Corp............ 79
Lamination Stamping Co......... 80
[ Lautz Mfg. Co................... T2
T M , |eedsRadioCo ................ 8: w
eJur Products Co............. .. T < g ion.......... 2! .
Deurschmann, Tobe. Co.......... ] o LTl O 3 Walker. J. V., Co.........ccovnns SE’,
Dexter. C. 1L & Sons, Inc......... 5 \ \Vebs.ter Coovvniniinnnn XERE 5 9
Dongan Elec. Mfg. Co.....Third Cover M Westinghouse Elec. aud Mfg. Co. 24
Dudlo Mfg. Coov v, 7 Mallory P. R. & Co. (Elkon Div.). 25  Wiley, Jolmn. Co....ooooiviinn. =
Dresner Radio Mfg. Co........... 79
X
= Operadio Mfg. Co........... o' B3 B RAQIO LD« xs a ki e st n s )
Eastern Tube aud Tool Co....... 6
Eby, H. H. Co...oovovninnnn.n 12 ¥ &
Electrieal Testing Labs.. 11 Pierce-Airo, Inc.............. T
ETSan Colereeuimuis cdinins 25 Polymet Mfg. Corp............... 7 Zapon Co.. The:w . pynayrsansyyre 26

A. C. Line

Voltage Control
For Radio Set Manufacturers

\ remarkably convenient and
etlleient,

Cover every

device which anto-

quirement. Built
highest standards. Tested

Ferranti Audio Frequency
Transformers and Chokes

radio re- use of Ferranti Trans-

formers, along with cir-
cuits and instructions for

to the

/))' t/lé‘ “-“-:l-:‘n:-lllliemu.;-‘:.‘{{]:-n n\. h(‘r."l'i‘n:; ::“.1.000 volts through- :,‘:fﬁ;igig,;“eii:m’ power
4 raonge ’ .
)II(I/:‘(’I.S‘ Criaf synheisingle 1. The 1928 Ferranti Year .
Book, just off the press, Sent post paid an'ywhere
WFO::: IBfm;matuon RI ’ d contains 60 pages of use- for I5¢ in coin. No
" - ful information on the stamps.
RADIALL CO. X e JemAT éﬁ .
50 Franklin S, ghe'SELF‘ADJUSIlN M, FERRANTI, Inc.

New York. N, Y.

. “fw -;;#”_:i__’

130 West 42nd St. s

New York, N. Y.
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Page 87

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

(M) Manufacturer
(E) Engineer

(D) Dealer or Distributor

© (S) Service Man
(P) Professional Builder
(T) Technician.

\

\ The response to this group sub-

scription plan has been very

gratifying. Nearly every

gt et mail contains several new

gt \ lists.

S We want to thank our

" _ readers for their efforts in

\ bringing the group plan

to the attention of their

assoclates and friends.

The Group Plan will

be continued until
September first.

G 'E"a‘e \ 1
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ef 3 PALd \
& S\ \
10“““‘ =\
e N -~ i \
X o > i 5 e \
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Cool,
Dependable
Power

For Set Manufacturers

‘I'he incorporation of a GENERAL
POWER PACK in vour set provides you
with an assurance of safety against returns
hecause:

3" wide —5%” long — 45" high. Weight— 11 lbs. 1--The transformer is designed for opera-

Contains one transjormer with all necessary windings, and a ';0" 91' RO ‘?' low (]ens'ly.whld'f (a)
dual choke. Permits continuons operation without

heating. (b) Eliminates mechanical vibra-
tion of laminations. (e¢) Reduces field around transformer to a mininiumn.
2.1t will deliver ACCURATE VOLTAGES to tubes for which it is designed to supply.
3—Maxinum efliciencey is secured through a PROPER BALANCE of copper and iron.
I— Ample copper sizes used reduce copper losses to a minimum and permit excellent regulation.

5—Careful electrostatic shielding between primary and secondary reduces line noises to a
minimuin,

-Ample insulation between windings protlects against surges as well as operating voltages.

FILTER CHOKES:

7—Provision of carefully designed air gap causes inductance to remain high up te maximum
operating curremnt.
8-—Minimum resistance for given inductance.
9—special arrangement of dual echoke enables operation of average receiver with 4.0 mfd.
capacity, including by-passes.
10 Ample insulation between windings and core to withstand all surges as well as operating
voltages.

-

Power Pacl — No. 500 will supply power for six-226, one
or tiwo 221. one or two 171 and one 280 rectifier tube.
=3,

GENERAL Power Packs are ruggedly constructed of the finest materials. Because of complete
and most modern equipment, special labor saving methods in production, capable supervision
and the latest testing facilities we can ofler this product of EXCEPTIONAL MERIT at the
LOWEST POSSIBLE COST.

AT YOUR SERVICE: Our personnel of competent technicians who are fully conversant with
problems with which vou st deal.

If vou are a quantity user of Power Packe, Chokes or Audio Transformers, WRITE FOR
SAMPLES AND PRICES.

Visit our Booth No. 35 Exhibition Hall ai the Second Annual Radio Manu-

facturers® Association Trade Show. June 11 1o 15 inelusive. 4 Special

Demoustration of the Clough Tuned Audio Transformer will be given in our
room. No. 5364, Stevens Hotel, Chicago.

eneral

\

/
/Transformers

General Transformer Corporation

Telephone - Monrcoe « 2430
900-910 ¥. Jackson Boslerand
l.CH 1CAGO

WiLLiams Press, INC., NEW YORK—ALBANY

warsamericanradiohistory com
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PRODUCTS

QUALITY

APPROVED PARTS

(Transformers, Chokes and Condensers)
for the

New U X No. 250 Power Amplifier Tubes

For the popular new U X No. 250 P. A. Tube Dongan
laboratories have perfected a complete line of power unit
parts. You can assure yourself of the maximum in per-
formance with the proper Dongan parts, designed spe-

cially for use with this tube.

No. 7568—A power supply transformer.

No. 1177—A straight power amplifier output trans-

former.

No. 1176—An output transformer, for push pull am-
plification, designed for all types of dynamic
speakers.

Condensers and chokes for the complete Filter Circuits.

Illustrating No. 1177
Output Transformer

Chokes and Condensers are
also mounlled in R\alched
cases similar to the one
A New A C Transformer R
No. 6570
. . . Set Manufacturers
gives marvelous performance, used in conjunc- d
tion with 4 U X 226, 1 U X 227 and 1 U X 171 an
power amplifier tubes. This transformer is Custom Set Builders
equipped with terminals for use with all types You are invited lo consult the
of Wiring Harnesses. Dongan engineering department
. for any desired informaltion for
Price $6.50 your particular  requirements.
Production on all types assures
satisfactory deliveries.

See Our Exhibit—Booth 152—
RMA Show

DONGAN ELECTRIC MANUFACTURING COMPANY
2995-3001 Franklin St.
DETROIT, MICHIGAN

TRANSFORMER!

For FIFTEEN YEARS /)
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Dubilier, Sangamo, Polymet, Micamold, Aerovex, Muter, Carter and Pilot Condensers with Bakclite Molded housings.

ECAUSE Bakelite Molded

made it possible to enclose
the sensitive electrical elements
of a fixed condenser, within a
housing which would exclude
moisture and provide more per-
fect insulation, its use established
a higher standard of performance.
Because Bakelite Molded made it
possible to accurately reproduce
refined and attractive designs,
and because of its beauty of color
and its high lustre, the use of this
material established a higher
standard of appearance.

A higher standard for fixed condensers
established through Bakelite Molded

Because a number of Bakelite
Molded parts may be formed in
one operation in a multiple cavity
mold; because molding elimi-
nates costly assembly operations,
its use effected worth-while econ-
omies in production costs.
Bakelite Engineering Service

Intimate knowledge of thousands of
varied applications of Bakelite Mate-
rials combined with eighteen years’ ex-
perience in the development of phenol
resinoids for radio uses provides a
valuable background for the coopera-
tion offered by our engineers and re-
search laboratories,

BAKELITE CORPORATION

247 Park Avenue, New York, N. Y.

Chicago Office: 635 W. 22nd Street

BAKELITE CORP. OF CANAOA, LTO., 163 Dufferin St., Toronto, Ontardo, Canada

BAK

REGISTERED

THE MATERIAL OF

“The registered Trade Mark and Symbol shown af

manulactured by Bakelite Corporation. Under the eapital “B* is the numerical mign for Infinity . or unhimited
qQuantity. It symbohzes the infnite number of present, and future uses of Bakelite Corporation’s products.”

www- americanradiohistorvy com
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A THOUSAND USES

ve may be used only on products made from materials

!'ﬁ
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