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Quality PLUS 

-METAL OHM 
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X(:USES and alibis will not satisfy the customer 
I A whose equipment lias 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- 
ucts line of Condensers and Resistors made by Aerovox. 

Build customer Good Will with Aerovox Products. 

The Aerovox Research Worker is a free monthly publica- 

tion that will keep you abreast of the latest developments in 

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

Write today. 

E itovoY 
"Built Better" 

()( \\ a.hington 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. 

öflMIc A 
Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 
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Editorial 
Mt INC, the myriad of misapplied words. "radii;' stands 
Asapremc. Any contrivance utilizing one or more of 

the many devices associated with a complete radio 
receive: is "radii' 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- 

vi as may appear in some way similar to the "machines" 
ill t heir homes. 

The word radio never would have been misused by the public 
if it were not for the fact that the engineering minds in the 
field have. in their extensive researches, struck upon numerous 
arrangements, producing new effects, or old effects in a new 

manner, these arrangements becoming applicable to it broad 
commercial field. 

Commercial developments invariably spring up in otherwise 
restricted industries and quite often assume very prominent 
positions. Find if you can another industry that does not turn 
to the radio manufacturer or designer for assistance in solv- 

ing commercial problems or for means to increase business. 

There is not sufficient space here to list all the commercial 
developments but let us mention a few of the major ones and 
some of the odd applications. The leading development. from 
the viewpoint of business possibilities, is the power amplifier 
and speaker or so called "public address system." The demand 
for equipment of this nature has grown tremendously within 
the past year due to the influence on the public of improved 
audio -frequency amplifiers in radio sets and the consequent 
realization of the commercial possibilities. The demand is 

for the complete equipment, including the power speakers. 
microphones, electrical pick -ups. etc. The day will come when 

every school. church. theatre, auditorium and roadhouse will 

have installations. 
This in turn has created a demand for automatic electric 

power phonographs to be used for educational and amusement 
purposes, as well as talking motion pictures and standard films 

accompanied by instruction delivered through a public address 
system. 

Television is still behind a veil but may become a sound com- 

mercial venture sooner than we expect. 
Reviewing the peculiar applications there x111 be found 

devices employing radio equipment in conjunction with photo- 
electric cells. for sorting and grading almost everything from 
coup to tarts: in the paper industry, a device for automatically 
measuring the thickness of paper, which device employs au 

oscillator. In the medical field audio amplifiers and R.F. 

circuits are utilized for amplifying heart beats, for detectio_ 
reflex actions of the nervous system and other biological ac- 

tions. 
The Kenotron tube is employed for reducing corona on high - 

voltage A.C. lines; glow tubes are used 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 to. The commercial field 

can be developed to greater proportions and presents inter- 
esting opportunities to forward -looking manufacturers. 

M. L. MUHLEMAN. Editor. 
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Tone, volume, selectivity - how 
all radio manufacturers strive for 
this combination. Success de- 
pends in a large measure on the 
design, construction and quality 
of every small part. So these 
manufacturers naturally turn to 
Scovill for such articles as con- 
densers, condenser parts, metal 

stampings, screw machine prod- 
ucts, switches, etc. Strict labora- 
tory control, modern methods, 
trained workmen and adequate 
testings are the means by which 
Scovill develops production for 
any quantity of radio parts and 
turns them out exact in every 
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 machinery 
manned by skilled workmen, are at your disposal. 'Phone 

the nearest Scovill office. 

s C i 
r 

MANUFACTURING COMPANY - - Waterbury, Connecticut 
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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REPRODUCER 

This Is ProbablyThe 

fliGH EST PRICED 
SPEAKER 

In America 
HERE is an idea in this 
country that as volume goes 
up, profit per unit goes up 

along with it. 

But 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 50% 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. 

Radio Engineering, June, 1928 

Thin little bran,e emblem in the familiar 
shape of the famous Gothic Peerless Re- 
producer is ailable to all net -maker. 
using the 7-H Peerless Unit. Attached to 
the cabinet, it in an evidence of Quality 
Construction that the dealer and jobber 
can point to with pride. 

A FRANK TALK 
WITH RADIO 
ENGINEERS 

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- 

BY A. T. HAUGH 
Fite-President, United Radio Corporation 

Rochester, New York 

duction of a great many more than 
100,000 units per year. 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 50% to 100% 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 effi- 

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 -orPeer- 
less Engineering data. No obligation. 

UNITED RADIO CORPORATION, ROCHESTER, NEW YORK 
ÚR131 
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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 a:- 
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 radio 
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 Plastics, Incorporated, 54 
Walck Road, North Tonawanda, New 
York. Also New York City, Hart- 
ford, Chicago, San Francisco. 

Send for this 
interesting booklet 

Our new booklet, "Do it with 
Durez," tells the complete 
story of this wonderful plas- 
tic. It shows how Durez is 
economically adapted to mect 
the most exacting needs. Pro. 
fusely illustrated in full col- 
ors. Write for a copy today. 
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SHAKEPROOF LOCKINGTERMINALS Lock 
-and Stay Locked ! 

I 
OOSE CONNECTIONS in Radio mean disappointment for the 
i 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! 
eliminating one assembly 

Test SHAKEPROOF in your own assembly work and 
prove for yourself the saving possible both in time and 
material by using this modern locking terminal. Just 
mention the styles desired and your samples will reach 
you by return mail. 

The exclusive twisted tooth construc- 
tion is found in every Shakeproof 
Lock Washerand Locking Terminal 

SHAKEPROOF'S "Two in One" Locking Terminals (Type 20) 

2006 2008 2010 20061 20062 20064 20066 20067 20082 20102 

SHAKEPROOF LOCK WASHERS 

Type II...External 

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 
provide the same multiple locking features found in the Type 20 Locking 
Terminals. Furnished in steel or phosphor bronze in sizes for No. 4, No.6, 
No. 8 or No. 10 screws. (Also in steel in sizes up to 11/y inches). 

r 
Be Sure to mail this Coupon 
For your TEST SAMPLES 

SFIAKIEPROOF 
LOCK WASHER COMPANY 

(Division Illinois Tool Woria) 

2509 NORTH KEELER AVENUE + CHICAGO 

7jp, FZ...Inrc.neó 

I FREE SHOP TEST SAMPLES 
(Please specify stock numbers) 

Shakeproof Lock Washer Company 
2509 North Keeler Ave., Chicago, Illinois 

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

LOCKINGTERMINALS 

LOCKWASHERS (sizes) 

FIRM NAME 

CITY & STATE 

By 

TITLE 1 
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Coil'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 
voltages 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. 

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

Poly - Power 
Transformer Coil 

With the source of power now made 

-1 

as convenient and reliable as electric 
lights, a great new market is opened up. 

Thousands of folks who never before thought they could 
operate a 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. 

u 
DUDLO MANUFACTURING COMPANY FORT WAYNE, INDIANA 

Division of THE GENERAL CABLE CORPORATION 
56 EARL STREET 4153 BINGHAM AVE. 
NEWARK, N. J. ST. LOUIS, MO. 

160 NORTH LA SALLE STREET 
CHICAGO. ILL. 

274 BRANNAN ST. 
SAN FRANCISCO. CALIFORNIA 
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See These New Metallized 
POWEROHMS at the Chicago Show 

Now in All Sizes 

from % to 50 Watts! 
'I` HE best guarantee of the absolute 

1 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. 

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

Maniples and full data with accurate operating 
curves together with prices supp'.ied upon request. 

I Durham Resistors -500 Ohms to IO Megohms; standard 
brass end tip, mould or pigtail type. 

2 Durham Grid Suppressors -250 Ohms to 3000 Ohms in 
steps of 100; standard brass end lip. 

3 Durham Powerohm -1 Watt; 250 to 1,000.000 Ohms; 
standard brass end tip or pigtail type. 

4 Durham Powerohm -2 s Watts ;; 500 to 250.000 Ohms: 
standard brass end tip type. 
Durham Powerohm -2": Watts: 500 to 250,000 Ohms: 
knife -end type. 
Durham Powerohm -2'/_ Watts; 500 to 250,000 Ohms: 
soldered end tapped type. 

Durham Powerohm -2' s Watts; 500 to 250,000 Ohms; 
screw -end type. 
Durham Powerohm -5 Watts; 250 to 250.000 Ohms: 
soldered end tapped or screw -end type. 
Durham Powerohm -10 Watts: 250 to 250.000 Ohms; 
soldered end tapped and screw -end type. 

Durham Powerohm -25 Watts; 250 to 250,000 Ohms: 
soldered and tapped. 
Durham Powerohm -50 Watts; 250 to 250,000 Ohms; 
soldered and tapped. 
Durham Mounting supplied in various lengths to carry 
any required number of Powerohms where quick change 
of resistance is necessary. 

J 
6 

7 

8 

9 

10 

11 

12 

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

1r1 11) 

METALLIZED 

R E S I S T O R S 
POWEROHMS 
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Pówër 
ANNOUNCING the NEW 

Webster Auto -Potentialator 

Units 
iii III. \\ . \nt, -l'otentialattn- is a remarkable new product that in-. 
1 u l I \ and automatically regulates the local A. C. line voltage and 

prod noes all even flow of A. C. current of the exact voltage necessary v 

for the most successful operation of A. C. Receivers or A and B Eliminators 
It contains no tubes, no liquids, no hand .:witch of rheostat. It. is eutirel 
automatic in ()iteration. and is a voltage regulator that regulate; without a 

particle of attention or adjustment. 
The Webster Auto -Yoteutialator nut only pt'.ivides the exactly eiirrect Voltage 
at. all times. on the normally high or low line. but also atutoutatieally prte 
tects A. C. tubes from sudden line fluctuations that occur in any A. C. line. 
This assures longer life to the tubes. ()takes the operation of the A. C. receiver 
much more enjoyable, and "nes the owner money. 
The Auto- Yoteutialator has been subjected to grilling tests that have proved 
beyond question its ahilit to deli er unvarying voltage under the widest 
fluctuations of line voltage. It is compact in size. requires no attention. and 
operates with sensational smoothness that is almost mystical. 

Price of New Webster 
Auto -Potentialator 

$1250 
For Quick Action Use 

the Coupon Below 

Price: $85.00 less tubes. Prices of 
other models supplied on request 

The Webster Amplifier 
\ \,I.ter Amplifiers are ,i,sigued for use in 
phonograph reproduction where an electric 
pickup is employed, or to replace the audio 
system of a radio receiver so as to obtain 
greater amplification and greatly improved 
tone quality. The Amplifier illustrated above 
is a simple two stage power amplifier. We 
can supply other models up to a three stage 
double push -pull amplifier incorporating the 
new 250 'Pubes. a unit capable of operating 
two dynamic speakers. All models operate 
this type of speaker. Webster Amplifiers are 
mounded on a steel base, beautifully plated in 
u dull cadmium satin finish, with individual 
covers in contrast in., black crackle. 

The 
WEBSTER 
852 Blackhawk 

An Invitation 
\\, iuvìtu ulautlfacttirers, 
cugiueer.s. jobbers and deal -. 
erg to visit our Booth B -97 
at the R. M. A. 'Trade Show 
where these new Webster 
Products will be on display. 
\lake our Booth your Chi- 
cago headquarters. 

S 
n 

Sire: 4 i . wide, 
75, in. long. 4 in. high 

Webster A. C. Power Packs 
Designed to suply all A. C. und U. C. voltages as well 
as all grid biases for all makes of receivers u'ilizing 
A. C, tubes. \mile in two styles tas follows: 
Style A -6 In. wide, It in. high. 11 a :. in. long. price $35 00. 
inelnding Valle, less tuiles. Style It -_'a iu. wide, 0'. 

Ir, iii. lung. price s..!.3n, less tubes. 

Webster 
Reliable "B" 

Supplies aupi, 
voltages for the 
must powerful 
receivers, adjust- 
able to meet re- 
quirements of 
any set by means 
of duplex ('harn- 
shits with slot- 
ted shafts for 
screw driver ad- justment -n new fentnr, i hat iu.un.x ac :,ii,st "li 
being accidently eltaiin.'i after being set, á_I u.'l I,ly 
designed. l'riee. less til e.e. si S.:e0. 

COMPANY 
Street, Chicago 

Mail This Coupon 
To enable you to secure the 
new \\- ebster Potentialattir 

pule without delay, in case your 
regular supplier cannot fur- 
nish promptly from st.wk, 
you can order direct front 
us by filling out coupon at 
left. 

THE WEBSTER COMPANY, 
852 Blackhawk St., Chicago. 

Phase ship - - - Webster Ant ., -Potent ialatnrs. 
$12.50 carte. I uteluse t 
Also send toe complete data on all w'elaler Power Units. 

Name 

Addy.. 

ciq State 
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Our Research 

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 
Bolts 
Nuts 
Binding Posts 
Terminals 
Transformer Windings 
Name Plates 

Machine Parts 

Nothing takes the 

place of Copper 
alloys or its alloys .J 

Department 
Is At Your Disposal 

ONE 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 to you in the use of 
these metals in radio construction please feel free to 
call . upon us. There is no cost or obligation on 

your part. 

COPPER Er. BRASS 
RESEARCH ASSOCIATION 
25 Broadway New York 

Midwestern Office Canadian Office Pacific Coast Office 
Landreth Building 67 Yonge Street Architects Building 

St. Louis, Mo. Toronto, Ont. Los Angeles, Cal. 

+ 
MEMBER COMPANIES 

PRODUCERS 
The American Metal Co.,Ltd. Greene Canant. Copper Co. Nichols Copper Company 

61 Broadway. New York a5 Broadway. New York as Broad Street, New York 
American Smelting á Re- Inspiration Consolidated Old Dominion Company fining Co. Copper Co. 99 John St., New York 

120 Broadway, New York as Broadway. New York 
Phelps Dodge Corporation Anaconda Copper Mining Co. Isle Royale Copper Corporation 

as Broadway. New York ta Ashburton Pl., Boston. 90 John St.. New York 
Mass. Ray Consolidated Copper Co. Aria na Commercial Mining Kennecott Copper Corp. as Broad St.. New \ ork 

So Congress St.. Boston. Magie. tao Broadway. New York Shattuck Denn MiningCorp Magma Copper C DanY 120 Broadway. New \ ork Braden Copper Company t4 Wall St . New York 
tao Broadway. New York Miami Copper Comps y United Verde Copper Co. 

Calumet & Arizona Mining 6t Broadway, New York ttt Broadway. New York 
Co. Mother Lode Coalition Mines United Verde Extension 
Calumet, Mich. Co. Mi Broadway. oo. New York Calumet & Heels Consol. Broadway, New York 
Copper Co. Nevada Consolidated Copper Uth Copper Company 
12 Ashburton Pl., Boston. Co. 25 Broad St.. New York 

Mass. as Broad Street. New York White Pine Copper Company 
Chile Exploration Co. New Cornelia Copper Co. a Ashburton 19., Bunton, 

25 Broadway. New York Calumet. Mich. Mass. 

FABRICATORS and DISTRIBUTORS 
The American Brass Co. Fo Wheeler Corp. The J. M. & L. A. Osborn Co. 

General Offices. Waterbury. .65 Broadway. New York 154t -5t East J,Ath St.. 
Conn. C. G. Hussey & Company Cleveland, Ohio 

American Smelting á Re- rtso Second Ave.. The Paper and Tactile 
fining Co. Pittsburgh, Pa. Machinery Co. 

Anaconda 
Broadway. New York Mueller Company Sandusky, Ohio 

Copper Mining Co. Decatur, Ill. Rome Brus & Copper Co. 
a5 Broadway. New York Dominick & Houck Sts., National Brass á Rome, N. Y. 

Bridgeport Brus Company Copper Co. Scovill Manufacturing Co. E.Main St.. Bridgeport. Coon. Lisbon, Ohio Waterbury. Conn. 
ChaseBrassá CopperCo., Inc. New England Brass Co. Taunton -New Bedford 

Waterbury. Conn. Park St., Taunton. Mass. Copper Co. 
T. E. Conklin Brus á Copper The New Haven Copper Co. a67 West Water St., 

Co., Inc. Seymour. Conn. Taunton. Mass. 
54 Lafayette St. New York The New Jersey Wire Cloth Wolverine Tube Co. 

Dallas Brus á Copper Co. Company 14tí Central Ave., 
Sao Orleans St.. Chicago. Ill. Trenton. N. J. Detroit, Mich. 
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+ Five Out of Six Broke Down 
+ + } 
+ 

+ 
Y 

I A Story With a Moral for + 

+ 

?. Manufacturers :} 

+ + 

ONE microfarad fixed condensers all come in similar cans. The 4. 

Dubilier Condenser Corporation -a client of ours -suspected + 
4. that different makes might differ inside, however, and had us make i. 

some tests. The condensers of six different manufacturers, five 

4. 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. 

+ 
+ 
+ 
a. 
+ 
+ 
+ } 
+ 
} 
+ 
+ 
+ 
4. 

+ 
+ 
+ 
+ 
+ 
+ 
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+ 
+ 
$ 
+ 
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} 
} 
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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 sti!l 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 alao teat other radio components. 

Electrical Testing Laboratories 
80th Street and EastEndAvenue 

NewYork City 
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New EBY Insulated Tip Jack 
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. 

Manufacturers' 
Items 

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

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

A Binding Post 
f o r Mounting 

on Metal 
Junior P -4 
model especial- 
ly designed for 
m o u n t i n g 
on metal. 
Moulded ex- 
tension insu- 
lates post from 
panel. Exten- 
sion available 
in different 
lengths. 

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! 

Bottom view of new model 8 
s o c k e t, 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. 

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. 
4710 Stenton Avenue 

PHILADELPHIA 
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WiTH Y Operadio Speakers ? 
for Your Cabinets 

1. Universal operates ith or 
without power tub -C or 
D -C sets. 

2. Unsurpassed tone_ ty 
due to monolithic bloc calk truc- 
tion which prohibits absorption 
and side wall vib>iti ; ` 

3. More than meets 'resent 
day public dema.. f. 

MODEL No. 84 -A 
\full 

Length of air column 84 "; depth 12"; width 20 "; height 16 ". 
acoustic rang. 
4. One of th - if not the 
most sensiti : p a ers yet pro - 
duced. 

5. as o t -lugs ready 
' + fo g 4Mrews or bolts. 

6. Always the same under any 
MODEL No. 54 -A Iklimaic CO ditions- -free from 

Length of air column 54 "; depth 
7 "; width 14!íy "; height 12%", n adjustments. 

calico tone chambers are made 
MODE i a icty of sizes and varying lengths of 

Length o n o s - meet almost any condition. 
30 "; dep dth T li as light as is consistent 
8 "; 7 ". it ect rmance. From actual ex- 

rte we they are constructed to 
se nd the most extreme shipping con - 

Our Engineering Department i at your service 

D 
1 PiA 

BLOC -TYPE SPEAKER 

OPERADIO MANUFACTURING COMPANY 
MEMBER 

St. Charles, Ill. RAM A St. Charles, Ill. 
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Aluniliinni Contributes to Radio 
Lightness, Beauty, Finer Results 

MANUFACTURERS of the finest 
sets are using Aluminum 

in constantly increasing quan- 
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 lightness; its permanent 
beauty; the fact that it does not 
rust or corrode; its high elec- 
trical conductivity; its efficient 
shielding quality; its "workabil- 
ity" -all are advantages that 
combine to make Aluminum the 
ideal metal for radio. 

IN 
many of the most advanced 
receiving sets Aluminum 

Shields are used to achieve better 
tone quality, 
greater selec- 
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. It makes pos- 
sible more compact design. 

Aluminum performs these 
functions efficiently and adds 

less to the 
weight of the 
set than any 
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. 

ALU,IINUM 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 beyond any- 
thing hitherto attained. Gauge 
tolerance in 
thickness is 
±.001 inch and 
the total variation within one 
sheet is limited to .0005 inch. 

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

m l--101 

THE leading manufacturers of 
foil 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 
34,000 square inches). Terminals 
can readily be soldered to Alu- 

minum foil conden- 
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 
Aluminum in radio,and 
on radio in general, in 
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 Lr, 

2468 Oliver Building Clof7 
COMMERCIAL FORM 

Pittsburgh, Pa. 

ALUMINUM 
`?fie murk of Quality in Riti/o 

' 
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Worth while profits for you in this 
year 'round seller 

When you sell a Samson "Pam" Ampli fier you can usually sell tubes. phono- 
graph pick -up and turn -table, microphone, radio set, loud speakers or head 

sets and wiring for installation. 

Type 'PAM" 16 is 
for all ordinary 
types of loud 

speakers. 

Type "PAM" l: i 
for and %upplie. 
Held current to il., - 
numb type speak- 

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 AIES 
Standards, and made for either dynamic or ordinary type loud speakers as 
specified. List Price $1.25 without tubes. 
Wide variety of uses make the Samson "Pam" Amplifier a universal all year 
ready seller for: 
Electrification of Phonographs. 
Quality Power Amplifier for Home Enter- 
tainment. 
Announcement Amplifier, Public and Private 
Institutions, Incidental Music in Theatres, 
Lodges, etc. 
Distribution of Radio Programs to Apart- 
ments, Hotel and Hospital Rooms, etc. 

Beauty Parlors, Shops, etc. 

Sound Detecting Systems. 
Dance Music in Tea Rooms, Dancing Schools, 
Dance Hails, Restaurants, Cabarets, etc. 
Roadside Stands, Filling Stations, etc. 
Athletic Contests, Races, Fairs, etc. 

If you did not receive our broadside 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 50 -60 -cycle power source to five 226, 
two 227 and two 171 type tubes. Also supplies 3 
voltages as follows: 30 to 75 volts variable and 
90, 135, 180 fixed. C voltages supplied are -4/, -9, and -40. This is practically a constant volt- 
age eliminator, and it has a total capacity of 70 mils. 
Tubes required -one UX280 and one l » \ ßi4. 

Samson Electric Co. 
Manufacturers since 1882 

Factories 
Canton and 

Watertown, Mass. 
General Offices 
Canton, Mass. 

i IINi a . ' , \ 
U M W t W 11 1 1 1 t W...W W r W W 1A r W 
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LOFTIN -WHITE uClllq JE W ELL nNn 
MEISSNER 

A -C n (TlaE) 

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. 

Name 

Address 

City, State 

v 
"R.P.Le'' 
RECEIVER 

RADIO PRODUCTS LABORATORY 
NEW YORK CITY 

Mr. Radio Fan and 
Professional Set Fuilder. 

Dear Sir: 

Through the collaboration of the most prominent radio engin- 
eers in the world today who have pooled their engineering 
skill and inventions with us, we have developed a radio re- 
ceiver that is the beat that can be built under the present 
known theories of the science. 

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

Therefore we require the aid and assistance of you, as a ra- 
dio fan and 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. 

filth our cooperation, such as liberal discounts, advertising 
and financing you on radio receivers sold on time payments, 
you should earn not less than.100.00 per week for your spare 
time, and con:iderably more if you devote your entire time to 
representing us. 

The eight tube "R.P.L." Radio Receiver incorporates three 
stages of Loftin -White constant coupled radio frequency am- 
plification, detector, two etaEes of-Jewell dual impedance 
audio amplification and one stage of output push pull power 
amplification, and the 1. :eissner system of A. C. operation is 
employed. 

'ae are now appointing Field Representatives throu,hout the 
United States to represent us on exclusive territory basis 
from factory to consumer, and we will appreciate it very 
much if you will fill out and mail to us the coupon below, 
and re will forward you, without obligation, our exclusive 
Representative Plan and booklet describing our products. 

Yours very truly, 

RADIO PRODUCTS LABORATORY 

eATY 
?AJ: I7EF 4'iENERAL Y..AI;SG?P.. 

Licensed Under the Loftin White, Meissner and Jewell Systems 
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e OChroilte Speaer , 

Nôrv _ iv<citcfGle -to Set- clilt ,J 
Ccrh iiiet J cil ti tf/ll cticrc'is ___} 

R,% _]g 

Wall know that tone is all important this 
ytar. 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 Output 
It would be ridiculous for us to claim that the standard Air - 
Chrome will operate with the same efficiency on every set. 

The standard Air -Chrome speaker favors no band of fre- 
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. 

Some sets, however favor the lower frequencies, some the 
higher. We are able to match the output of your set exactly, sc , 

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 Own 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 -Drake Corporation 
160 Coit Street, Irvington, N. J. 
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Tone is the Biggest Factor 
in Radio 

A it Column Mode is 
f. trill Air Columns are now avail- 

able in many shapes and sizes -in 
models that will fit almost every 
standard cabinet dimension. The 
models are of the new light weight 
construction -offering all the advan- 
tages of the previous models which 
have made the name Temple a by- 
word in quality reproduction-plus 
the advantage of being very light in 
weight which is of extreme impor- 
tance to radio set manufacturers. 

Through a new method of manufac- 
lure the new Temple Exponential Air 
Columns combine rigidity and a free- 
dom from internal vibration with a 

lightness in weight which will set a 
new standard ill air column con- 
struction. 

Tempt Air Columns being funda- 
mentally correct offer maximuin re- 
'polls- and cover wider frequency 
bands than any previous offerings - 
all as ith a brilliancy that is startling 
in its realism. 

Model 25 -The circular Iyi e has a cen- 
ter lime air column length of a1 -. Tilts 
is a carnet uu,thenudical ,xpomnl ial 
deign making for nuaxtau um response 
und true brilliancy in the entire audible 
range. I1', ' diameter. 71 /g" deep and 
weighs but i;. Ibs, a cil haut unit. 
Model 14- Rectangular in .hope. It i. 
I8" wide, WY.," high and ti" deep. The 
.une air column length n. Iel ti 
weight without unit 1312 Ib This 
model is not made In the new light 
sial gilt construct' . 

Model 24 -The larger of the standard 
rua nu fart u rer's t. ne of . \Ir ('nlunm.. 
This orrect e,ponential design h.. a 
renter line air column 

, 

length of 7 , is 
,21- acid,. I8" high and II" fleet.. The 
weigh!. will 1 unit. i. but It Ibs. 

rNE quality' - realism of 
eproduction - 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 l'or you. The 
famous Temple Air Colunw 
Speakers need no introduction. 

They are recognized and asso- 
ciated with quality wherever 
radio exists. They are out- 
standing examples of mathema- 
tically correct exponential de- 
signs which offer a maxinuuu 
response to all audible fre- 
quencies and in a truly realistic 
fashion. 

This year the 'Temple Air - 
Chrome Speakers have been 
added -the latest development 
in the open radiator type of 
construction. A balanced ten- 
sion diaphragm is Made use of 
which gives not only a true re- 
sponse over the entire range but 
a response where each tone is 
individually distinctive in itself. 

1933 South Western Ave. 

Many Sizes 
Light in Weight 

Temple Speakers are made in 
many shapes and sizes. Either 
the Air Column or the Air 
Chrome will adapt itself to 
practically tically every kind of cabinet 
'tlsl:ll lilt ion. 

TEMPLE, Inc. 

1411 - C.1,4,0 

,yz 

Licensed under 
%Vhitmore lu- 
ventions Model 

F 

Air Chrome Models 
The Temple Air -Chrome represents 
one of the most startling speaker de- 
velopments that the industry has ever 
seen. It couples Temple engineering 
and experience in speaker manufac- 
turing with one of the most advanced 
principles ever developed in sound 
reproduction. 

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 frequencies 
and the smaller, or bark 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 without 
any loss. Lightness is combined with 
rigidity. climatic changes have no in- 
fluence in that no paper is used, and 
the mechanical construction and de- 
sign eliminate the inherent difficul- 
ties ordinarily stet with in open 
radiator types. 

Model F -The larger oblong model. 
)Iny be installed either in an upright 
position or horizontally. Size IN s 
2:t". -Depth 8%".-Weight 81,k" lbs. 
Model -f-The larger of Il,e Temple .tIr- 
(' h r o m e speakers (manufacturer's 
types). Size .J" x 21".-Weight 16 Ibs. 
-Depth 9 ". 
Model K -The small .,l un re model. Sige- 
1 I" x 11".-Weight It . lbs.- Ileptl 
Model R -The small oblong model. Size 
9" x :1 ". -Depth 5".-Weight J'ír 11,5. 

Model Z -9 %" x 21".-Depth :5".-Weight 
Ibs. 

Chicago, U. S. A. 

Waikiki& LEADERS IN SPEAKER DESIGN ISNSMSWKS 
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The 

DUO -SPACE 
Precision -Variable 

CONDENSERS 

Spaced double 
for safety in 
operation and 
precise 
tuning. 
Single 
and double 
condensers 
with re- 
movable 
shafts. 

INN NO JIM IIIIIIIE 

illNfiNNÍII(!Ii i1111111111111111 i,': 

BRANDES 

COLONIAL 

WESTINGHOUSE 

GENERAL ELECTRIC 

STROMBERG -CARLSON 

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

s.a 
*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. 
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Be sure to see us at Booth 
24 at the R. M. ,1. Show 

IDEAS! 

Radio Engineering, June, 1928 

Primarily intended to 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 problem; it may confirm your views. At any 
rate, write us on your business letterhead, and a copy will be mailed to you- without obliga- 
tion. And incidentally, recommend it to those who ply you for radio information! It will 
be worth the quarter which it will cost them. 

A handy manual -36 pages and coyer - 
88 illustrations- 20,000 words of prac- 
tical. concise text -prepared by Austin 
C. Lescarboura and our engineering 
staff. 

There's a CLAROSTAT 

VOLUME CONTROL 
.4 handy means of controlling loud- 
speaker volume. tone. r.f. stabilization, 
plate voltage, regeneration and other 
functions of the receiring circuit. 
Compact. .Neat. Inexpensire. Holds 
any adjustment. .Silent. Practically 
zero to 500,000 ohm range. 

TABLE TYPE 
.4 handy form of rari- 
a b l e resistance f o r 
many uses, such as re- 
mote control of 
rolunie, "fading" cor- 
rection, volume control 
for A -C tube harness, and so on. Neat. Compact. 
Finished in statuary bronze and nickel. Felt bottons. 

STANDARD (Universal) 
Long the ideal variable resistor for 
controlling voltage taps of radio power 
units and socket -power receivers. 
Practically 0- 5.000,000 ohms in uni - 
rersal range. Other ranges made to 
order. 20 -writ rating. 

Usable. Unbiased. Unselfish. Just the 
plain and workable radio truth for 
everyone interested in better radio re- 
sults. Sold at 25 cents per copy for 
those not commercially engaged in 
radio. 

for Every Purpose 

POWER 
.4 big. husky unit for handling 
real power in socket -potter re- 
ceiver. .4-B -C power unit, or 
power amplifier. 40 -watt rating. 
Obtainable in low, medium and 
high resistance ranges. Neat. 
More compact than wire -wound 
resistances. 

GRID LEAK 
.4 precision grid leak, providing any re- 
sistance ralue front 1/10 to 10 megohms, 
for use in critical circuits, particularly 
short -ware reception. Holds adjustment. 

V Silent. .Neat. Compact. For panel 
mounting or ,rifle special bracket. 

DUPLEX 

Two (aerostats in one, each independ- 
ently adjustable. Screwdriver adjust- 
ment instead of usual knobs. Re- 
duces serrice troubles by eliminating 
knobs. May be employed in gangs 
for resistance network of radio power 
units. 

Write for your copy of our manual as well as Clarostat literature. Send along any 
resistance problems you may hare. And don't forget to look us up at Booth 24 when 

you visit the RMA Trade Show at Chicago. 

AMERICAN MECHANICAL LABORATORIES, INC. 
Specialists in Variable Resistors 

285 North Sixth Street Brooklyn, N. Y. 

.""1-41-41-'""'" C AROSTAT 
. 
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Carbtuett (onbcncrg 

BEIIIND the Scenes, so to speak, 
in scores of broadcasting and 
commercial stations, in instal- 

lations sponsored by the real Giants 
of Radio, Cardwell 11igh Foliage 
C leasers are upholding the repu- 
tat established and maintained 
by their smaller predecessors since 
the beginning of the present era of 
broadcasting. 

llundreds of these special conden- 
sers for specific uses have been de- 
signed and built for Engineers long 
familiar with their reliability and 
excellence. 

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

There's a 

earbbn it 
for every 

TUBE and PURPOSE 
Write for Literature! 

Tïje alien earbbneCr jiilfg. Corp. 
83 Prospect Street, Brooklyn, N. 1. 

THE STANDARD OF COMPARISON" 
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1 

Strowger 

H. V. 

Condensers 

IT 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 1 

L with Strowger Automatic Condensers J 

. 
l 

.G.BURT, J 
1033 WEST VAN BUREN STREET 

CHICAGO, U. S. A. 

REPRESENTING 

rWGERAUÏÖMAT1C ONDENSEFZS r fi- 

MADE E3Y 

Automatic Electric Inc. 
CHICAGO. U.S.A. r 
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Eliminate 
DISTORTION 
In freedge or uncontrolled none S 
speakers, distortion cannot be 
prevented. Lektophone Licensed 
Speakers eliminate distortion. They 
control the edge... and control the 
market. 

i}>' 
1 r 

ILJE114211VOMDIFIE014611EVf !y 
licensed speakers '. 
are installed in the more expensive instruments ;`f 
sold by the three Leading Phonograph Com- = =.x,5á 
panies of America. 

"AM 11&-grio X.211 ONE: 
licensed speakers ** 
are built by the following manufacturers of,'f :, 
Phonograph and Radio Products, licensed 
under the Lektophone patents in the United 
States: : _'s4 

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 
StrombergCarlson Telephone Manufacturing Company 

J. S. Timmons, Incorporated 
United Radio Corporation 

Utah Radio Products Company 

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

LEKTOPHONE CORPORATION 
1S Exclhange Place, Jersey City, feie Jersey 
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M ICA RTA 
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. 4Micarta -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. qMicarta radio parts in any 
quantity -cut according to your specifications can be obtained from- 

309 Canal St. 

New York, N. Y. 

MICARTA FABRICATORS, INC. 
500 South Peoria St. 

Chicago, Ill. 

Westinghouse Electric 6t Manufacturing Company 
East Pittsburgh Pennsylvania 

Saler Officer in All Principal Cities of 
the United States and Foreign Countries 

Westinghouse 
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(An Unusual Advertisement Which You Will Like) 

WHAT WE SELL 
Foreword- To attempt giving you a complete and 
comprehensive description of the various "ZAPO- 
NOIDS" (pyroxylin lacquer enamels); "ZAPON- 
ITES" (clear pyroxylin lacquers); Undercoats, Thin- 
ners and other pyroxylin lacquer products, which 
we manufacture for every industrial finishing pur- 
pose. would require a great deal more space than 
that afforded by 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 you something about our- 
selves; the quality of our products; the service we 
render; and our sales and advertising policy. These 
subjects are always interesting to any buyer, since 
they represent his assurance of the ability of the 
seller to consistently deliver the materials he desires 
from the standpoint of quality and economy. 

The Zapon Company -The Zapon Company 
is the oldest and largest manufacturer of pyroxylin 
lacquers in the world 11884). To it may he given 
the credit for the development and manufacture of 
not only the first pyroxylin lacquer Ireference: E. C. 

Worden's "Nitrocellulose Industry"-Frederick Crane 
Chemical Co.), but of the first metal lacquers, the 
first lacquer enamel, the first furniture. automotive, 
doll and architectural lacquer finishing materials. 
The Zapon Company 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 no connection, directly 
or indirectly, financial or otherwise, with any other 
lacquer manufacturer. 

Quality of Products-We are one of the very 
few companies which manufacture and hold chem- 
ical and financial control over the basic raw material 
entering into the manufacture of pyroxylin lacquers, 
namely: nitrocellulose. We manufacturer all our own 
nitrocellulose. including the nitric 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- 

-,wrces we are able to buy basic raw materials to the 
best advantage and secure choice of quality. 

A competent Research Laboratory has enabled us 
to develop many new products and processes result- 
ing in better quality and more economical methods 
of manufacture. 

A system of chemical control, (which we believe 
has no equal), over each stage in the production of 
Zapon products, insures our customers absolute uni- 
formity in quality at all times. 

Service -A Service Laboratory, 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 industries which we serve. 
The quality of service rendered is best described as 
consisting of 100% work -ability plus 100% economy. 
The service rendered is free. 

Selling Policy - Our success has been brought 
about strict adherence to one principle: "To give 
one hundred cents' worth of lacquer for one dollar 
and supply the service necessary to insure the satis- 
faction of the customer. This means: economical 
production; uniformity in quality of products; fair 
prices; quick deliveries; and salesmen capable of 
supplying the necessary information regarding the 
proper use of Zapon products and the efficient 
handling of Zapon business. 

Advertising Policy -Most people forget easily. 
We advertise to remind you that we are manufactur- 
ers of pyroxylin lacquer products. We advertise to 
you through trade papers because they reach you 
and you are the one we do, or would like to do, 
business with. We do not advertise to the general 
public, because we cannot afford to spend several 
hundred thousands of dollars each year in the at- 
tempt to convince the American public that an 
article is worth buying if finished with Zapon. The 
American public buys merchandise on the strength 
of the manufacturer's name and their confidence in 
the dealer in their own home town. Also because 
we believe you would rather buy lacquer from a 
lacquer maker and do your own advertising. 

Conclusion-We would like to do busi- 
ness with you. 

"The Acknowledged Standard of Quality Since 

CHICAGO 
CLEVELAND 
DETROIT 

THE ZAPON COMPANY 
STAMFORD, CONN. 

LOS ANGELES 
NEW HAVEN 
NEW YORK 

OAKLAND 
PORTLAND 
SAN FRANCISCO 

1884" 

SEATTLE 
STAMFORD 
WILMINGTON 
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The Engineering Rise in Radio 

PART I. 

Conductors and Insulators 
STEPHEN GRAY, in England, in 

the year 1729. gathering up the 
meager items of prior knowledge, 
pointed out the difference be- 

tween conductors and insulators of 
electricity. By experiment he 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 vital 
fluid, a cause of vitality. His com- 
patriot, Volta, reviewing Galvani's ex- 
perimental results, learned that in 
fact the 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 Volta's first battery, 
and Volta had the rare distinction of 
not having 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 cylinder, disk and globe ma- 
chines. 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 voltages and stronger currents 
than those previously available. Ob- 
viously a single cell of battery with 
unit voltage could serve as one of a 
series of cells, the number of cells, or 
pairs of plates, determining the total 
voltage available at the two terminals 
of the entire series. 

Humphrey Davy, in England, in 
1809, set up a battery of 2,000 cells. 
With this battery he was enabled to 
produce effects which had not pre- 
viously been shown. With his 2,000 
cell battery he demonstrated that a 
continuous electric arc could be main- 
tained between 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.I.E.E., Fellow I.R.E. 

Past -President, Institute of Radio Engineers 
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T IS with great pleasure 
that we present to our read- l ers the first portion of Mr. 
McNicol's work which dis- 

closes the early chapters of sci- 
enti le endeavor relating to the 
march of radio. 

We do not believe a similar 
work has been undertaken- 
though it is true enough that 
the history of radio has been 
dealt with in various styles and 
forms, a few resembling in char- 
acter and treatment the popular 
works "Microbe Hunters" and 
"The Story of Philosophy," and 
others of a fundamental nature 
designed for public consumption. 

"The Engineering Rise in 
Radio" is not an attempt to 
romanticize the history of radio. 
It is a trite and accurate ac- 

= count of the technical develop-. 
= meals, dealing with facts rather 

than fancies. 
B'e are confident that Mr. Me- 

e_ 

E Nicol's document will survive 
other works of this nature and 
become the main. source of refer- 

= enee. -TnE EDITOR. 
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set for giant steps forward in knowl- 
edge of electricity and 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, 
was in use, and had been 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 
between electricity and magnetism. It 
is quite possible that an amateur ex- 
perimenter, or an uncommunicative 
savant, somewhere tinkering with 
wires, batteries and compass needles 
had observed and was puzzled by un- 
accountable movements of magnetized 
needles, while his experiments con- 
tinued. 

Oersteds Discovery 

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

to light any reference to this subject 
which would indicate that the truth 
had been uncovered. However, in the 
year 1813 the light was breaking 
through. In that year Hans Chris- 
tian Oersted, a professor of natural 
philosophy, at Copenhagen, Denmark, 
published a work in German on the 
identity of chemical and electrical 
forces. In this work Oersted advanced 
conjectures concerning the relations 
subsisting between electric, galvanic 
and magnetic fluids, which he thought 
might differ from one another only in 
their respective degrees of tension. 

Six years later (18191 Oersted, 
while addressing his students and 
while holding a wire carrying current 
above a compass needle, was aston- 
ished to observe the needle swing 
quickly from the normal North and 
Routh 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 
years Oersted entertained the thought 
that electricity and magnetism were 
different states of a common phenome- 
non. Concentrated thinking on the 
subject prepared his mind to recognize 
any manifestation of this connection 
presented to him, and which easily 
might have escaped the notice of 
others. Oersted was forty -two years 
of age at the time he made his great 
discovery. IIe lived until he was 
seventy -four years of age, long enough 
to see the early telegraphs and early 
machine generators of electricity 
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 to extend and 
apply his discovery as was done a few 
months later by 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 further contribute discoveries 
and inventions which carry an art 
forward. 
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Ampere's Contribution 
Oersted's results were published in 

July. 1820. Two mouths later Andre 
Marie Ampere, in France. having 
learned of the Danish discoveries, du- 
plicated the experiments, and on Sep- 
tember 18. 1820. in a paper presented 
before the French Academy, announced 
the fundamental principles of the 
science of Eleetro- Dynamien. 

As if to snake up for the twenty 
mnproduetive years between \-olta's 
and Ampere's discoveries. Ampere in 
one week of time extended Oersted's 
discovery to show that magnetic effects 
could he produced from electric cur- 
rent without the use of magnetized 
needles: showed that currents in oppo- 
site dircetions repel and that currents 
in the same direction attract each 
other. Aiiìsre constructed a long 
spiral coil of wire called a solenoid. 
which when connected to the terminals 
of a battery exhibited characteristics 
of natural magnets. At this time Am- 
pere was forty-five years of age. He 
died at the ago of sixty .one years. 

William Sturgeon. in England. in the 
year 152:1. made the discovery that a 
har of iron placed within the coil of 
wire (solenoidt acquired a magnetic 
strength many times greater than that 
of the solenoid atone: and. further. 
that when the circuit of the coil was 
opened the magnetism of the iron bar 
disappeared. Thus came into Being 
the electro- magnet employed in n mul- 
titude of uses and now well understood 
by almost everyone. 

The student of history may sense a 
hiatus in important discovery between 
the time of Amperes work and the 
revolutionizing discoveries made by 
Faraday ten 3-ears Inter. but during 
these years many minds were at work 
en the problems of electricity and 
magnetism. Humphrey Davy and Dr. 
Wollaston. in England: M. Arago. in 
France anti others. earried on re- 
searches which added to the sum total 
of definite information available to the 
experimenter. 

Coming down to the year 1830 we 
find that there were in hand for experi- 
mental research the wire conductor. 
the primary battery. the galvanometer. 
insulators. the electro- magnet. and the 
condenser (the Leyden jar invented by 
Von Kleist. Pomerania. 17.1:1). Here 
were tools to work with. and within 
fifteen years thereafter the wire. bat- 
tery and electro- magnet were employed 
in wire telegraph service. 

In 1530 it is not likely that even 
the most advanced physicist was think- 
ing about electric action at a distance 
without conducting wires. But, the 
scientific stage was set for further 
discoveries. \\-hat new knowledge. 
what new tools were required to sug- 
gest to the philosophers of that period 
that signaling could be established 
across space without connecting con - 
duetors? It is easy now for us to 
say: "As one condition, higher volt- 
ages and high -frequency currents, of 
course." And, although it may seem 
to us now that the scientists of that 

time %were inexcusably obtuse mentally. 
the fact is that discoveries shortly to 
N. tunde were to place in the hands of 
investigators, tools -mute in them- 
selves. but pregnant with suggestion 
for new exploration. 

The Induction Coil 
For the purpose of following closely 

discoveries which contributed to the 
development of radio signaling we shall 
consider the experiments which led to 
the perfection of the induction coil 
rather than those which led to the in- 
vention of the dynamo. This, because 
regarded retrospectively the need was 
for very high voltages atul high fre- 
quencies. Obviously, the rotating Mil- 

generator of electricity would 
for many gars find at hand fields of 
utility NVhicli would be hest served by 
generator, of comparatively low volt- 
ages and large current capacity. 

The need. then, was for a multiplier; 
an amplifier of voltage. even at the 
expense of reduction of current vol- 
ume. 

Faradaay's Experiments 
Michael Faraday, born in England 

iu 1791. had been a newsboy and n 
bookbinder's apprentice prior to the 
time he entered the Royal Institution 
ht tweet- -two years of age as assistant 
to Humphrey Davy. During the first 
lea ear twelve years there his duties 
wore largely of a chemical nature. 
although he managed to keep well 
abreast of the times in knowledge of 
what brad been accomplished in the 
study of electricity and magnetism. 

Ampere had shown that by means of 
electi circuit magnetism could be 

produced. and following some experi- 
ments carried out by Arago, in France. 
in 1825. Faraday bec:uuc possessed of 
the idea that by mean, of magnetism 
electricity could he produced. The ac- 
count of his experimental studies car- 
ried on between is and ls:il dis- 
closes mainly n lout series of failures. 
Perhaps on more than one occasion 
throughout these experiments the great 
truth was Mouldering four ticccptntce. 
'Fite stumbling block was that Faraday 
had expected magnetism to peonage as 

sustained electrical effect in a wire ire 
circuit. 

Reasoning that current slowing in at 

wire has a continuous effect Melon a 
suspended magnetic needle. F'araday's 
thought was that in some fashion it 
might be shown that a magnet could 
in turn create a eontinnous how of 
current in It wire circuit. The general- 
ization known as the principle of con- 
servation of energy %vas fait at that 
time available as a check upon hy- 
pothesis. However. the apparatus 
Faraday devised to investigate the 
matter. while it did ,not confirm his 
first notion. served as the instrumen- 
tality through which a more mo- 
mentum, truth w-as uncovered. 

The apparatus employed consisted 
of an iron ring upon which was wound 
two coils of insulated wire. In present - 
day terminology we would recognize 
this as a one -to -one ratio transformer. 

Radio Engineering. -June. 1928 

\Pith a galvanometer connected to the 
terminal wires of one coil, Faraday 
passed a current of electricity through 
the companion coil. We can realize 
that his feeling at first was one of 
dismay as the galvanometer needle 
"kicked" over to one side and then 
returned to its original position. Al- 
though current continued to How 
through the coil connected to the bat- 
tery, the magnetic needle gave no fur- 
ther indication of inductive effect. 
After a short observation Faraday 
disconnected one of the wires attached 
to the battery and noticed that now 
the galvanometer needle again moved 
away front. and back to. its normal 
position. 

Here at last was the great discov- 
ery; the coil of the galvanometer was 
energized by electric current produced 
by magnetism. Close upon the heels 
of this discovery experiments were ex- 
tended into various avenues of electri- 
cal inquiry, but the development which 
above others served Its a step toward 
radio signaling was that of the induc- 
tion coil. This instrument, made pos- 
sible by Faraday's discovery, was des- 
tined, in the hands of the experimen- 
talists, to become as revolutionary in 
its potentialities as was the lever of 
Archimedes to succeeding generations 
of mechanics -each discovery- pre- 
sented a key to the multiplication of 
force. 

Advance in Anierica 
Joseph Henry. professor of mathe- 

matics and natural philosophy, in the 
Albany Nev York, Academy. had. 
prior to the year 1531, conducted 
many experiments with magnetic coils 
and elect ro- magnets. Ile produced the 
earliest really useful neignets; those 
previously in use having but feeble 
attractive power, due to imperfection 
of design. 

The development which at this time 
was impending was that of the induc- 
tion coil, an assembly of elements con- 
sisting of an iron core. primary wind- 
ing. secondary winding and an auto- 
matic circuit- breaker for the primary 
circuit. 

During the five or six years follow- 
ing Faraday's employment of separate 
coils of wire on a common core of 
iron to produce secondary currents. 
scientific investigators in Europe and 
America devoted much time to studies 
of the principles involved and to the 
construction of all imaginable forms 
of electro- magnets, solenoids, and coils 
for producing electric shocks. In these 
years noteworthy improvements were 
wade by Professor Forbes, of Edin- 
burgh ; Faraday and Sturgeon, in Eng- 
land; Professor Callan, in Ireland; 
M. Masson, in France : Dr. Neef, in 
Germany. and Joseph Henry and 
Charles G. Page, in America. 

Henry and Faraday. independently, 
studied the phenomenon of the more 
intense spark at the break of circuit. 
over that observed when the circuit 
was made. Each learned that the 
longer the wire the larger would he 
the spark upon interrupting the eir- 

www.americanradiohistory.com

www.americanradiohistory.com


Radio Engineering, June. 1928 

cuit through the battery. Also, that 
when the circuit included the coil 
winding of an electromagnet. the 
greater still would be the "shock" 
upon opening the circuit. The title 
of Henry's paper communicated to the 
American Philosophical Society. on 
January 16. 1835, was: "On the Influ- 
ence of a Spiral Conductor in Inereas- 
ing the Intensity of Electricity from 
r Single Cell of Battery." 

Faraday had announced the same 
observation in the Edinburgh PliiJo- 
..ouhical Magazine of November. 18:14 
but Henry had previously, (Annals of 
Philosophy. May. 1832) (Sillintaa'a 
Journal. July, 1832) reported experi- 
ments which pointed to the same eon - 
elusion. 

Evidently the thought to the fore 
was to discover means of producing 
the most severe shack. or greatest 
spark by employing a single battery 
cell and an inductive circuit. In 1531, 
Faraday had employed separate coil 
windings on a common core: in effect 
a primary and n secondary winding. 
but as the length of wire used in form- 
ing each coil was the saine. or nearly 
so. the sparking effect observed at the 
terminals of the secondary winding 
Willi lint noticeably greater than that 
observed upon interruption of the pri- 
mary circuit itself. 

Obviously. of course. once an ar- 
rangement of wire and coil had been 
set up which would produce n maxi- 
mum of spark. employing' one cell of 
battery. this could be further increased 
in volume by adding additional bat- 
tery cells in sertes. 

Improvements in Induction Coil 
Review of a mass of contemporary 

literature on the subject indicates that 
irofessor X. J. Callan. of \Iaynuuth 
College. Ireland. was the first to pro - 
duoe an induction coil with a rela- 
tively small amount of wire in the 
primary circuit : the secondary wind- 
ing being made up Of n largely in- 
creased number of cnmvolitions. With 
this instrument Prof. Callan was able 
to produce shacks of great severity al- 
though the primary circuit. in which 
an interrupter was eonnected. was ac- 
tuated by but a cell or two of battery. 

The Callan instrument was exhib- 
ited and described in 1837. it was. 
in fact. a step -up transformer of the 
induction coil type -actuated by an 
interrupted direct- current in the pri- 
mary circuit. 

in the same year Bacl u.ffer built 
a coil in which a bundle of small iron 
wires was used as the core in place 
of solid iron rods previously used, and 
about the same time Professor Me- 
Gauley, of Dublin, Ireland. applied 
an automatic circuit -breaker as an 
interrupter in the primary winding. 

Professor Charles G. Page. of Salem. 
Massachusetts. who had for some time 
experimented with "shock" coils, in 
1838 communicated to Sillianaris Jour- 
nal a description of an induction coil 
with separated 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 utility of this new instrument 
for producing spectacular electrical 
effects was quickly recognized in all 
parts of the civilized world. No scien- 
tific laboratory was regarded as com- 
pletely equipped until a high- powered 
induction coil was procured. In the 
hands of expert instrument makers the 
apparatus soon was issued in improved 
and finely finished forms. Ruhmkorff, 
in Germany, in 1851. materially im- 
proved the method of winding the sec- 
ondary coil: setting it up in sections 
in order to reduce the likelihood of 
break -down of insulation when the coil 
was in operat' . lu 1553. Ruhmkorff 
I.dded the final touch to the instrument 
by cnntiecting a small condenser. due 
to 1'izean. across the contact points of 
the circnit- breaker. 

1u America. a \yell -known instrument 
maker of Boston. E. S. Ritchie, in 1852. 
constructed advanced types of halm- - 
tion coils. Early Ritchie coils pro- 
duced secondary sparks six inches in 
length. and in the year 1557. an indue- 
tion coil was made for the laboratories 
of Columbia University. Nev Work. 
w hioh produced a secondary spark ten 
and one -half inches in length. 

Thos. subsequent to the year 1860, 
physieisis hod as a tool for experiment 
a practical high- tension induction coil 
v-hich. in conjunction with Leyden jar 
enudensers. afforded a means of gen- 
erating and studying the effects of os- 
cillating electrie discharges on a scale 
not possible with the laboratory appa- 
ratus previously used. 

in the march of events towards the 
radio age this matter of the oscillatory 
nature of electric discharges was of 
first importance. for by means of these 
oscillations electromagnetic waves are 
prndueed which are employed in set- 
ting up radio telegraph and radio tele- 
i,lhone signaling. 

The Condenser Discharge, 
Oscillatory 

in the year 1527, Felix Savary. a 
savant of the time. submitted an hy- 
pothesis which suggested that the elec- 
tric flow of discharge from a Leyden 
jar condenser might in truth he oscil- 
latory. Other workers of the time un- 
doubtedly were puzzled by observed 
charaeteristies of the condenser dis- 
charge through n circuit. differing as 
these (10 from the steady effects pro- 
duced in a circuit supplied from a 
primary ha ttery. 

Joseph Ilenry,in 1840, produced high 
frequency oscillations, and on June 17, 
1842. presented a paler to the Ameri- 
can Philosophical Society recounting 
the results of an investigation carried 
on by him with the object of unravel- 
ling the mystery of the condenser dis- 
charge. The condenser could he given 
its charge from any available source 
of electricity, but the current of dis- 
(barge. while somewhat spectacular in 
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its effects. had few practical applica- 
tions. The discharge would produce 
sparks. but many years were due to 
pass before what the sparks accom- 
plished was to become common knowl- 
edge. 

In the scientific paper here referred 
to, Henry stated: "The discharge, 
whatever may be its nature, is not 
correctly represented by the single 
transfer from one side of the jar to 
the other (from one plate of the con- 
denser to the other). The phenomena 
require us to admit the existence of a 
principal discharge in one direction, 
and then several reflex retions, back- 
ward and forward, each more feeble 
than the preceding, until equilibrium 
is obtained." 

The secret was out --the dis'harge 
of it condenser was. plainly, oscillatory. 
This discovery was of vastly greater 
importance than it was known to he at 
the time. Other investigators continued 
to experiment with the dis- 
charge. hies.. wolln.i on and \'Im 
iielmholtz,' particularly. continued to 
investigate: groping into the unknown 
Iuir disclosures which were slow to 
come. 

It remained for William Thomson' 
1 Lord Kelvin I in the year 1853. to give 
out the first nnthematieni eunceptinn of 
the nature of the oscillarory discharge. 
Ile showed that in a given case the 
Iequency of oscillation and the rate of 
dissipation can be calculated when the 
factors, inductance. capacitance and re- 
sistance are known in terms of their 
values. The formulas which resulted 
from these uutthenmtiral Qedu,'tiuns 
have since then been tools in the hauls 
of the electrical engineer. 

Electromagnetic Iaves 
By the year 1853 eleetri,al science 

had reached a stage where there was 
need for analytical attack by the 
advanced mathematician. In that year 
Thomson was twenty -nine years of 
are: Faraday. sixty -two: G. R. Kirehoff 

t in Germany I twenty -nine. and Tames 
I'Ieu'k Maxwell. twenty -two. Thomson, 
Kirchoff and Maxwell were well versed 
in the application of mathematical rea- 
soning to physical problems. 

Faraday's scientific achievements 
were more the result of experi- 
mental skill and scientific intuition, 
than of ability to reason mathema- 
tically. In the year 1x27, writing 
to the youthful Maxwell. Faraday 
said: " . . . There is one thing 
I would like to ask you. When 
a mathematician engaged in investi- 
gating physical actions and results has 
arrived at his conclusions. may they 
not be expressed in common language 
as fully, clearly and definitely as in 
mathematical formulae? If so, would 
it not he a great boon to such as I to 
express then so ?- translating them 
out of their hieroglyphics, that we also 

Erhaltung der Kraft. Kerlin, 1847. 
Tpndall'a Scientific ilr,noira, London. 1853, 
tvd. 1, p. 14a. 

L. E. Pl.ilorophieal Magazine. June 1853, 
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might work upon them by experi- 
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 the neighborhood sur- 
rounding electrically charged conduc- 
tors. His essay published in 1865, en- 
titled "A Dynamical Theory of the 
Electromagnetic Field" that electro- 
magnetic effects travel through space 
in the form of transverse waves. 
similar to those of light and having 
the same velocity; his theories in a 
fully developed form appearing in his 
great treatise on Electricity and 
Magnetism, published in 1573. His 
contemporaries, and those who fol- 
lowed immediately were not quick to 
realize the complete significance of 
Maxwell's theories. Perhaps the delay 
was due to the fact that Maxwell was 
not concerned in giving a mechanical 
explanation of electric and magnetic 
actions, contenting himself with the 
statement that such explanation was 
possible. 

Maxwell and Hertz 
In the span of seventy -five years. 

from Volta to Maxwell, as outlined in 
the foregoing, the science of electricity 
and magnetism had been supported by 
a succession of geniuses who were 
in each instance well fitted by natural 
ability and temperament to add to and 
to carry forward gains in knowledge. 
to the end that higher planes of 
achievement were successively reached. 

The next important step toward the 
goal of radio was made in the year 
1887, by Hertz, and from this (late 
forward a new generation of scientists 
assumed the task of consolidating the 
discoveries and inventions of the past. 
adding by further invention that neces- 
sary to usher in practical radio signal- 
ing. 

In the year 1887. of the scientists 
whose major achievements are de- 
scribed herein, the following had passed 
away: : %mpere. Volta, Arago. Henry. 
Maxwell, Kirchoff. Rnhmkorff. Page. 
Faraway, Oersted and Ohm. 

William Thomson ( Kelvin) survived. 
and was becoming a veteran. Fortu- 
nately- for the art there had been in 
training In various countries young 
men. then maturing, who were 
destined to contribute 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 true significance of the de- 
ductions gained circulation. In 1885, 
ten years after Maxwell's complete 
publications, one of the small company 
who had sensed the full meaning of 
Maxwell's theories was Oliver Heavi- 
side, then thirty -five years of age. 
Heaviside was Maxwell's first disciple; 
the first to vision future useful applica- 
tions of Maxwell's theories. In his ex- 
tensions of Maxwell's reasoning he 

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

Wire Telephony 
The wire line telephone was in- 

vented in 1876 by Alexander Graham 
Bell, in America, but other thinkers 
had during the previous fifteen years 
given thought to the possibility of 
transmitting speech over wire lines. 
since the year 1845, telegraph lines 
had been extended to all parts of the 
world, and with the telegraph an ac- 
complished fact it was quite natural 
that the electricians and the professors, 
who were the philosophers of the 
period 1860 -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 

An early type of Hertz oscillator. 

could be actuated by the human voice 
so as to cause the pitch and rhythm of 
vocal sounds to be transmitted over u 
wire and reproduced at the distant 
point by means of electromagnetism. 
In a statement made by Reis in the 
year 1863, he said: "Two years ago I 
succeeded in effecting the possibility of 
the reproduction of toues by battery 
current and in setting up a convenient 
apparatus therefor. If sufficiently 
strong tones are produced before the 
sound aperture, the membrane and the 
angle-shaped little hammer upon it are 
set in motion by the vibrations; the 
circuit will be at alice opened and 
closed for each full vibration, and 
thereby will be produced in the iron 
wire of the spiral the saine number of 
vibrations which are there perceived 
as a tone or combination of tones." 

Bell's invention for the transmission 
and reproduction of speech consisted 
of a device for superposing magneto - 
electric currents upon a battery cir- 
cuit, and a receiver consisting of an 
iron diaphragm mounted in contact 
with, or in close proximity to. a soft 
iron magnet. 

In 1874, Elisha Gray, in America, 
had been at work on the problem of 
telephony; inventing a method of 
electrical transmission by means of 
which the intensity of the tones. as 
well as their pitch and rhythm, could 
be reproduced at a distance; and sub- 
sequently conceived the idea of con- 
trolling the formation of electric 
waves 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 electromagnets 
and battery previously employed, and 
used the same instrument for both 
transmitting and receiving. 

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

In order to stick closely to the story 
of the rise of radio we shall not here 
continue the history of telephony. It 
may logically be taken up again about 
dirty -five years later upon the advent 
rf radio telephony. 

The important thing at the moment 
is the phenomenon of variable resist- 
ance of a circuit which includes a 
mall block of carbon in light contact. 

Electric Wave Phenomena 

It may readily be understood. fol- 
lowing the prefection of the laboratory 
induction coil about 1855, that, in fact. 
electromagnetic waves were being 
produced daily in the laboratories - 
spreading uselessly through space in 
all directions from the source. Doubt - 
ii-ss. on many occasions, experimenters 
observed sparks in places where there 
was no known reason for sparks to 
appear. And. on occasion, doubtless. 
many experimental circuits containing 
a number of elements not securely con- 
nected together electrically, gave in- 
dications of instability which puzzled 
and perplexed those carrying on the 
work. 

But it was not until Maxwell's an- 
nouncement in 1873 that the existence 
of electromagnetic waves was pre- 
dicted on reasonable assumptions. 
Thenceforward the task was to detect 
electromagnetic waves in space in such 
manner that their interception. or 
presence, might sensibly be recognized. 

David E. Hughes,' in England, in 
1879, noted that when an interrupted 
electric current was actuating a 
magnetic coil, a microphonic contact 
placed anywhere in the room was 
affected at every interruption of the 
primary circuit. Ludtge,' in Germany 
appears to have made a similar dis- 

' Hughes rerired the word "Microphone." 
Mtn gears preciously used by Wheatstone 
as the name of an acoustic apparatus for 
magnifying sonnds. 

' Ding'er's Polvtechnisehes Journal, 229. 
las. 1.T *. 
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covery at about the same time as 
Hughes. 

Hughes. investigating further. found 
that various forms of microphonic 
joints were sensitive to electric action 
from a distance. He learned that a 
blaek of carbon resting on a bright 
steel surface was sensitive and self - 
restoring. while loose contact between 
metals, although equally sensitive. 
would cohere. remaining in electrica l 

contact (minimum resistance) after 
the passage of an electric wave. In the 
year 1880, Hughes' results were shown 
to Sir George Stokes, and other well 
known physicists, but the idea that the 
phenomena observed were a result of 
electric waves in space was rejected by 
Stokes, his opinion being that the 
effects were simply those of ordinuN 
induction, as at that time understood. 

As further evidence that Maxwell's 
ideas about electric waves were slowly 
but surely taking form in the minds 
of the professors. it may be recorded 
here that in 1S$3. Professor Fitzgerald. 
of Dublin, Ireland, suggested from 
theoretical considerations, that he be- 
lieved it possible to excite electric 
waves in the Ether by means of dis- 
charges from Leyden jar condensers. 
The truth was that condensers had 
been doing that very thing for a hun- 
dred and thirty -eight years -since Von 
Kleist's time: and. since the perfection 
of the induction coil about 1850, elec- 
tromagnetic waves in space were being 
propagated at one time or another in 
every physical laboratory equipped 
with this instrument. 

Hertz Waves 
Heinrich Hertz, professor of physics. 

in the technical high school at Carls- 
ruhe. Germany. in 1887, while deliver- 
ing a class lecture,' demonstrating 
with a Leyden jar condenser and two 
separate coils of wire, observed that 
the discharge of the jar through 
the coil attached to it caused 
electrification of the other coil. pro- 
vided-and here is the great disci very 

awaited since 1873 -provided that 
there was a spark gap in the inducing 
circuit, see Fig. 1. IIertz was then 
thirty years of age, and was 
undoubtedly one of the most accom- 
plished physicists of the time. Follow- 
ing his discovery he soon proved that 
electricity can be transmitted in the 
form of electromagnetic waves. at the 
<,nne speed as light. IIe proved that 

FIG.2 
A metallic loop nearly closed was em- 
ployed by Hertz to detect the presence of 

electric waves in space. 

electric waves show the phenomena of 
refraction, reflection, diffraction and 
polarization, as do light waves. 

Hertz's experimental demonstrations 
were the desired confirmation of Max- 
well's electromagnetic wave theories. 
Immediately in other countries the 
University and College laboratories 
saw an entirely new series of investi- 
gations begun. In England, Professor 
Oliver J. Lodge had, almost simultan- 
eously with IIertz, detected electric 
waves transmitted along conducting 
wires. 

After Merl: had continued ilia inresti- 
gations for some time he learned that IV, 
von Resold, in 1570, had performed experi- 
ments with dischargers connected by wire 
to resonator rings, by means of which he 
observed the rhenomn rna produced in a con- 
ductor by advancing and reflected oscilla- 
tions. In Poggsndorf's Annalen, Vol C\ L. 
appeared a paper by von Resold, entitled 
"Researches on the Electric Discharge." 

In his writings Ilrrt: gave generous 
recognition to the pioneer work of von 
Resold, but it should he remembered that 
Hertz's great step forward was in the use 
of ISOLATED resonator loops. That i.. 
reeei ring rings not ron rrrrfrd 6q rr i re Sri tI 
I hr oscillator s.st ern. 
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Naturally. it took the experiment- 
alists some little time to get used to the 
idea 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 a sensitive magnetic 
needle type of indicating instrument 
was employed. 

The splendid series of researches 
which followed I- Iertz's discovery dis- 
closed that elements of an oscillating 
system are a capacity and an induc- 
tance. and means for charging the 
capacity-; permitting it to discharge 
through the inductance. 

The resulting combination of elec- 
trostatic and magnetic fields moving 
outward into space constitutes an elec- 
tromagnetic wave. traveling at the 
speed of light waves. Electromagnetic 
waves encountering obstacles consist- 
ing of non -conducting material pass 
through as light waves pass through 
glass. When electromagnetic waves 
prlmigated into space arrive at a wire 
system, or conductor. the magnetic 
lines of the wave set up electric 
oscillations in the conductor the effects 
of which depend upon the form of 
translation employed. 

The detector. or receiver, used by 
Hertz in his classic experiments con- 
sisted of a metal ring which had been 
cut, the two ends being fitted with 
small metal knobs slightly separated 
as shown in Fig. 2. This, the first 
radio receiver, was particularly 
adapted to the needs of initial in- 
vestigation. The ring could he given 
exact dimensions. as to diameter. 
thickness of wire. and size of air -gap. 
and while it was far from being an 
efficient absorber of energy it was at 

persistent oscillator, well designed to 
neslwtnd to waves of pre -determined 
length. 

f 7'o he Coat iiucat 

Radio Industry Presents Broadcasting Proposal 
WITI[ a plan for the estab- 
lishment of a broadcasting 
system of the United States 
which will give :t greatly im- 

proved radio servi((. all branches of 
the radio industry joined in a report 
submitted April ':trd to the Federal 
Radio f'oauui- -io 0 :sud urged that 
such a goal be :iitained by natural 
evolution rather than by radical sweep- 
ing chamges. Reduction in the number 
of broadcasting stations with a mini- 
mum of delay and also minimum dis- 
turbance in present broadcasting was 
recommended. 

The industry proposal was presented 
by Attorney Frank D. Scott in behalf 
of the National Association of Broad- 
casters, the Radio Manufacturers' As- 
sociation and The Federated Radio 

Trades Association. whose committees 
hod met first separately and later 
jointly in Chicago. The report, in- 
vited 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 
for the equal distribution of station 
licenses but rather provides a method 
of procedure, which is sufficiently 
flexible to meet the changing condi- 
tions in broadcasting. 

The method calls for the use of 
basil "common denominators" which 
will be placed sufficiently high to ac- 
commodate the normal requirements of 
zones in respect to wave lengths, sta- 
tion licenses, power and periods of 
operation nhich must be equalized in 
accordance with amendments recently 

made by Congress to the Radio Law of 
1927. 

On the question of station licenses 
the industry is patently- of the opinion 
that there are too many stations on 
the air at the present time and for 
that reason suggests the fixing of the 
"commun denominator" at one -fifth of 
the total number of stations now in 
existence, or 140 in each zone, and 
that in working to the ideal, ulti- 
mately to be realized. to make use 
of the borrowing clause of the "equal 
allocation" amendment which permits 
the Federal Radio Commission to as- 
sign temporarily station licenses, 
power or wavelengths from zones 
where they are allotted on a quota 
basis to stations in other zones at 
present above their quotas. 
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R.M.A. 
C. C. COLBY 

PRESIDENT, R.M.A. 

T11E Radio aetuers . '- 

sociation Trade Shoe at the 
hotel Stevens. Chicago, will be 
the largest gathering of the 

industry during 192S. 

The members of this Association will 
display to the trade their entire line 
of latst models of sets and accessories. 
and the great step forward in stabili- 
zation of the industry and standardi- 
zation of equipment taken during the 
pout year. will be ap- 
parent to all. 

Important as it is. this 
trade show is butt uae of 
the manly things which 
the It. \L.\. has heou ah.- 

iug for the iudasty'. It 
sponsors and assists in 
ctimduct ill the !woo na- 
tional exhihilious which 
give to the user the op- 
portunity of observing 
the advancement in the 
Itndio art : it co- operates 
w'itlt the Institute of 
Itndio Engineers in pru- 
duciug industry stand - 
ards: it has published 
and secured wide distri- 
bution Of a manual on 
"Better ltadio Iteeeption- 
to help in the elimination 
of "man made static:" it 

has been fostering and 
helping to develop train- 
ing schools for the educa- 
tion of those planning a 

radio career: it has de- 
veloped a phut for patent 
interchange among the 
industry that should of 
ford the same advantages 
experienced by the Auto- 
motive Industry from a 
similar plain: it lias lawn 
actively NI-Opera ting w-itli 
the Federal Itndio Coin- 
mission for the improve- 
ment of Radio itrcad- 
casting conditions and 
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PERSONALITIES 
tiveness is never as uniform as dis- 
ciples of eooperafive work would like 
to see it. It is wholly dependent upon 
the varying ability and inclination of 
various members to apply it to their 
specific problems. 

However, industries are fast learn- 
ing that this is the day of cooperation. 
and that active competition for the 
consumers' favor is making associa- 
tions one of ilic prime 111etuts of stem- 
ming the tide of ecomondc intrusion. 

Servic is essentially the keynote of 
the R.M.A. in its plans and aims: an 

potent interchange. patent research, 
fair trade practice's. an engineering di- 
vision, employment aid. traffic service, 
credit and collection service. 

Through the last activity. the R.JLA. 
is assuming a great responsibility to 
its members and the industry. 

Ry the appointment tif the lb 'Minable 
Frank D. Scott, the membership of the 
R. \1.:\. has in Washington a highly 
capable representative to protect its 
legislative interests. Each year also, 
tarder the auspices of the it.\L.\. there 
is held a convention and trade show 

which brings together 
manufacturers, jobbers 
and dealers for inter - 

change of ideas. fellow- 
ship. nul to collectively 
leterutiue the merchan- 
dising course for the 
ensuing season. 

.\tuoag the growing ae- 
tivities which arc ;t -stn- 
iug important proportion: 
are the establishment 
of the N[8t111f1cttrers' 
Transfer [Sureau. the en- 
largement of the Traffic 
itepartmeut at head - 
gnarters with tt Traffic 
\huntger giving full tinte 
to interests of members, 
publication of the Inter- 
ference Manual. "Better 
Itndio iüvopf ion.'' Pub- 
i, it y Service and a new 

Jepartuoy1i providing 
window posters and tither 
aids. pablication of a 
membership list. wilt 
complete iuforautitiu con - 
r- e r u l it g manufactured 
I end acts of members, 
SI arces of distribution. 
credit iii ft un tui ti I it t and 
pa teat information. 

III addition to the 
specific activities referred 
to. the Association has 
done tench that may he 
termed lilt rrtisti W. This 
deals primarily 44 ltd the 
Radio Art it self and the 
public's interest in edu- 
cation. as well fis amuse- 

The future of out work looks 

OFFICERS 
RMA 1928 CON 

has been working in full 
accord with the other 
branches of the industry. 

In short. through more than twenty 
tin' active ctiuutiitti'vs. it is working 
incessantly to bring order and cfli- 
eieucy- into the Radio field through 
sane. constructive lines of action. 

('. ('. ('olby. 

HOW THE R.M.A. IS FUNC- 
TIONING TO HELP ITS 

MEMBERSHIP 
By M. F. FLANAGAN, 

Executive Secretary, R.M.A. 

ASSOCIATION service is a 
strange force. Its intrinsic 
value can be measured only by 
the yardstick of individual co- 

ordination, and so, obviously, its effee- 

ideal of cooperation to safeguard 
present Quid future of a vast industry 
that has intrigued the wide world by 
universal adaptiuu to its needs. 

N runs fnnetioas have been inau- 
gurated that have promoted harmony 
and progress within the ranks of our 
Ittiuthers. and end' year there is added 
divisions of service that are welding 
the classes of membership into stronger 
accord and understanding. 

Chief among these is the Relations 
with Distributors. taking the form of 
aid and development of retail interests 
and general cooperation tending to 
build up better distributive methods. 
Out of this policy has come a close 
affiliation with powerful allied groups: 

ment. 
bright. 

A. J. CARTER 
CHAIRMAN, R.M.A PATENT INTER- 
CHANGE AN II 1'.\RT$ COMMITTEES 

TWO of the principal problems 
before the radio industry are 
a workable solution of' the 
pavent question and ttI:iinte- 

uance and promotion of the part - iu:na- 
ftnturer im siuess. As cIiaiutn:tut of 
the two R.:1I.A cituuuittees having these 
problems in hand there hais been a 
double -barreled duty of tiring and 
being tired at. This has been particu- 
larly true in connection with the patent 
problem. It is an explosive question 
when and wherever discussed. What 
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the R.M.A has been trying to du, now 
'with reasonable prospects for success. 
is to evolve a patent cross -licensing 
plan which may have the same stabiliz- 
ing effect upon the radio industry as 
a similar Pa tell( interchange plan has 
for the automotive industry. Instead 
of constant patent warfare, the aim of 
the R.\I.A In development of the patent 
interchange plan has been to substitute 
for patent warfare a peaceful, reason- 
able community of patent interests, to 
be sanely administered. with the pub- 
lic and the common industry interests 
above private individual interests. For 
months the R.M.A. Patent Interchange 
Committee has been hard at work on 
the cross -licensing plan which. in 
finished form, we now hope to present 
to our membership and secure its ap- 
proval and adoption. 

.4. J. Carter 

H. B. RICHMOND 
DIRECTOR, ENGINEERING DIVISION. 

R. M. A. 

THE development of eugineriug 
standards gives the history of 
the art itself. This has been 
especially true in radio. The 

first problems covered just such simple 
ones as terminal designation, then in- 
terchangeability, test methods. and 
now finally the very classification 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 similar work. True enough 
that both associations are continuing 
their work. but in harmony. so that 
today the radio industry is operating 
under a 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 froua outside bodies. 
Its problems must be met promptly as 
they arise. and within the industry. 

The next step is in the line of co- 
operative rosear'lt and patent inter- 
change. While it may take some time 
for such a program to become effective, 
today finds its marvelling at our 
Standardization stupidity of a year ago, 

© Bachrach 
H. B. RICHMOND 

Director of Engineering Division, 
R. M. A. 

:tad thus a year hence will undoubtedly 
find in effect the next desired engineer- 
ing step fttrtwartl- resetnoh co- ltera- 
tiou and patent interchange. 

1I. Ii. Richmond 

THE NEW RADIO LAW 
Hy ItONI) P. 1GEDDES 

Executive Vice-Pres., R M 1 

AdollarSTRIKING example of 
lupines and ceuLs endue to iu- 
dividmtl members of trade 
associations, and spswilically. 

members of the It.\I.A., has been 
given recently in connection with the 
new radio law passed by Congress lord 
signed by President C itdidge. 

The radio industry, as represented 
by the R.NI.A. and associated organi- 
zations of the "triangle." the National 
.\ssoeiatiou of Broadcasters and the 
P,lerated Radio Trades Association. 
tool the business of each individual 
uxauber of the industry. as well as re- 
lated interests. were guarded against 
serious financial damage threatened by 
the original legislaatiou proposed in 
Congress. 

While manufacturer members of the 
R.M.A. were busily engaged in their 
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Darn work of producing radio sets. 
parts and accessories; which broad- 
casters were busy putting out their 
programs: and jobbers and (healers at 
work supplying the public with radio; 
editors of newspapers and trade maga- 
zines writing about radio, representa- 
tives of the radio trade associations 
were in tt hot light in Washington, 
Lasting during the entire month of 
March, to avert financial losses to all 
radio interests threatened by pending 
legislation. 

It teas obviously impossible for the 
manufacturers, broadcasters, jobbers 
and dealers, and others in the radio 
industry to be in Washington to pro- 
tect their own individual interests. It 
was a collective job, it trade associa- 
tion job; and it was highly successful. 

What threatened every interest. and 
more. the interests of the entire radio 
public in its reception of broadcasting, 
was the unworkable, highly objection- 
able plan advanced by Representative 
Edwin L. Davis of Tullahoma, Ten- 
nessee. This proposed larbitrary, dis- 
astrous division "equally" of all radio 
broadcasting facilities into the five 
radio zones, regardless of broadcast- 
ing talent, capital to erect stations. or 
public demand therefore, and also re- 
gardless of every principle of radio. 

It was instantly recognized by in- 
dustry leaders as highly inimical to 
the public and industry interests. The 
original legislation would have dan- 
gerously disrupted broadcasting, dam- 
aged the public through inability to 
receive satisfactory programs. and 
reduced sales of radio while striking 
at broadcasting. An arbitrary "equal" 
distribution throughout the five zones 
of theatres. churches. singers. actors. 
lecturers and orchestras, or similar 
"equal" distribution of railroad cars. 
telephones or milk bottles would have 
been as logical. by mandate of Con- 
gress. 

Radio association representatives 
on March 2nd began the fight which 
ended in material modification of the 
radio legislation. so that, it is hoped 
and believed, it can be administered 
by the Federal Radio Conuuission 
tvitIout material harm resulting to 
the public or to the industry. 

LIST OF R.M.A. SHOW EXHIBITORS 
)tooth Locations: Plain Numbers -Exhibition (fall, Lower Lobby. Letter It preceding, IAJI Boom, 2nd floor south. Display Boom.. 

4th to 25th floors. 

Name of Exhibitors Booth Nu. Demonstration 
Room 

Name of Exhibitors Booth No. Demonstration 
Room 

Abox Company, The 
Acme Elec. & Mfg. Co., The 
A -C Dayton Company, The 
Acme Wire Company, The 
Adler Manufacturing Company 
Aero Products, Inc 

. Aerovox Wireless Corp 
All- American Mohawk Corp 

158 
54 
B-63 
B-8-9 
B-74-5-6 
B-42-13 
R--83 
33-80-37 

513 
524A 
805A -SOBA 

1005 -1006 

2100 -2101 -2101 -A 

Allen -Bradley Company 
Aluminum Company of America 
American Bosch Magneto Corp 
American Mechanical Labe.. Inc 
lmrad Corporation, The 
Amsco Products Co 
Andrea, F. A. D., Inc 
Apex Electric Mfg. Company 

B-68 
61-62 
B-11-12-13 
25 
99-100 
51 
18-19 
B-87 

2002 to 2010. Inc. 

542A 

444.1 
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Name of Exhibitors Booth No. Demonstration 
Room 

Arco Electrical Corp 
Arcturus Radio Company 
Argus Radio Corp 
Aston Cabinet Manufacturers 
Atwater Kent Mfg. Co 

Belden Manufacturing Co 
Benjamin Elec. Mfg. Co 
Best Manufacturing Co 
Birnbach Radio Company 
Brach, L. S. Mfg. Company 
Bremer -Tully Mfg. Company 
Bright Star Battery Company 
Brooklyn Metal Stamping Co 
Brown & Caine, nc. 
Buckeye Mfg. Company. The 
Buckingham Radio Corp 
Bullens Company. D. K 
Burgess Battery Company 
Bush & Lane Piano Company 

Carter Radio Company 
Case Electric Company 
Caswell Runyan Company, The 
C. E. Mfg Company. Inc 
Celeron Company. The 
Central Radio Corp 
Central Radio Laboratories 
Chicago-Jefferson Fuse & Elec. Co 
Chillicothe Furniture Company 
Columbia Phonograph Co.. Inc 
Consolidated Radio Corp 
Continental Fibre Company 
Cornish Wire Company 
Crosley Radio Corp 
Crowe Name Plate & Mfg. Co 
Cunningham Co.. Inc., E. T 

Day -Fan Electric Company. 
DeJur Products Company 
Deutschman Co., Tobe 
Diamond Electric Corp 
Diamond Vacuum Products Co 
Dongan Electric Mfg. Company 
Dooley Electrical Mfg. Co.... 
Dubilier Condenser Corp 

Eby. H. H. Mfg. Co., Inc 
Ekko Company, The 
Electrad, Inc 
Electrical Research Labs., Inc 
Elgin Cabinet Company 
Elkon Works. Inc 
Essenbee Radio Devices Co 
Excello Products Corp. 

Fast. John E.. Inc 
Fansteel Products Co.. Inc 
Farrand Mfg. Co., Inc 
Federal -Brandes, Inc 
Federal Furniture Factories. Inc 
Federal Radio Corporation. 
Ferranti. Inc 
Findlay Mfg. Co.. Inc.. Robert 
Formica Insulation Company 
Freed -Eiseman Radio Corp 
French Battery Company 
Freshman, Chas.. Inc 
Frost. Herbert H.. Inc 

General Dry Batteries, Inc.. 
General Instrument Corp 
General Radio Company 
General Transformer Corp 
Grand Rapids Furniture Go 
Gold Seal Electrical Company 
Grebe & Company. A. H .. . 

Greene -Brown Mfg. Company 
Grigsby -Grunow Company 

Hamilton Mfg. Company 
Hammarlund Mfg. Company 
High Frequency Labs 
Howard Radio Company 
Hoyt Electrical Instrument Co 
Hubbell Mfg. Co. H. L 
Hyatt Electrical Corp 

International Resistance Co 

Jewell Electrical Instrument Co 
Jensen Radio Mfg. Company 
Jones, Howard B 

Karas Electric Company 
Karpen, S. & Bros 
Kellogg Switchboard & Sup. Co 
Ken -Rad Corp., The 
King Manufacturing Corp 
Kingston Products Co. 
Knoxville Table & Chair Co.. The 
Kodel Radio Corp 

Kolster Radio Corp 

Lund. I. A. Corp 

Magnavox Company, The 
Maring Wire Company 
Marti Elec. & Mfg. Company 
McMillan Radio Corp 
Micarta Fabricators Company 

22 
B-30-31 
23 
105 
B-37-38-39 

144 
56 
14 
145 
B-57 
B-3-4 
71 
146 
6 
114 
B-71 
S2 
102 
131-132 

66 
B-90-91 
B-82 
107 
49-50 
44 
151 
96 
80 
148-149 

76 
B-28 
97-98 
39-40 
134 

B-77-78 
37 
73 
55 5 

152 
79 
B-10 

133 
88 
159 
84 
75 
130 
21 
B-64-65 

11 
85-86-87 
B-58-59 
B-60-61-62 
3 
81-82 
9 
60 
150 
94-95 
B-55_56 

92117 

12 
13 
B-5 
35 
72 
46-47 
65-A 
17 
64-65 

1 -2 
24 
10 
106 
8 
15 
153 

38 

B-50 
48 
B-85 

B-54 
136 
B-25-26 
90 
93 
128 
155 
118 

B-60-61-62 

141 

B-16A 
110 
B-79 
B-80 

546A 
421A 
1700-1701 
1701A-1721 

451 

560 
557 

522 
547 

1005A -1006A 

440A 
45IA 
1300 -1301 -1301A 

1605A -1606A 

900- 901 -901A 

2019 

1805A -1806A 
504 

536 

452A 

1404 1405 -140n 

512A 

600- 601 -601A 
2102 to 2111 Inc. 
1000 -1001 -1001:\ 

534 

519 -20A 

512 

521A 

536A 
526A 
56IA- 563A -564A 
523 

2222 -222? 

509 
453A 

507 

718 -726, Inc. 

521 

2200 -2201- 2201. 
2202 
1000 -1001 -1001:\ 

819A -s2í.1 
557A 

Name of Exhibitors Booth No. I Demonstration 
Room 

Minerva Radio Company 
Molded Wood Products Company 
Muter, Leslie F. Co 

National Carbon Company. Inc 
National Company, Inc 
National Vulcanized Fibre Co 
Newcombe- Hawley. Inc 
Northern Manufacturing Company 
Northwestern Cooperage & Lbr. Co 

O'Neil Manufacturing Co 
Operadio Manufacturing Co 

Pacent Electric Company, Inc. 
Perryman 
Philadelphia 1phialStor 

Company. Inc 

43 
B-29 
B-48 

B-32-33 
B-98 
69 
B-34-35-36 
137 
129 

77 -78 
63 

B-51 
53 
123-124-125 

Pierson Company, The 115 
Pioneer Radio Corp 34 
I'latter Cabinet Company 91 

Polymet Mfg. Co 143 
Pooley Co., The B -40 
Potter Mfg. Co 45 
Precision Products Co 104 

Q. R. S. Music Company 

Bacon Elec. Co.. Inc 
Radio Corp. of America 

Radio Foundation, Inc 
Radio Master Corp 
Radio Recepter Company 
Raytheon Mfg. Co 
R. B. M. Mfg. Co. 
Red Lion Cabinet Co 
Reichmann Company 
Roberts Company. H. T 
Rola Company. 

Samson Elec. Co 
Sandar Corp 
Sangamo Elec. Co 
Scoviu Mfg. Co. 
Sentinel Mfg. Company 
Shamrock Mfg. Co 
Showers Brothers Co. 
Silver -Marshall. Inc 
Slagle Radio Co 
Sleeper Radio & Mfg. Corp 
Sonatron Tube Company. 
Sparks -Withington Co 
Splitdorf Radio Corp 
Standard Radio Corp 
Steinite Radio Corp 
Sterling Mfg. Company 
Stevens & Company. Inc 
Stewart Warner Speedometer Corp 
Sunlight Lamp Co 
Super -Ball Antenna Co 
Superior Cabinet Co 
Superior Cabinet Corp 
St. Johns Table Co 
Sylvania Products Co 

Televocal Corp 
Temple, Inc. 
Thordarson Elec. Mfg. Co 
Timmons Radio Products Corp 

Tower Mfg. Corporation 
Transformer Corp. of America 
Trav -Ler Mfg. Corp 
Tyrman Radio Corp 

Udell Works, The 
United Cabinet Mfg. Co 
United Radio Corp 
Utah Radio Products Co 
Ultratone Mfg. Company. Inc 

Victoreen Radio Company 

Walbert Mfg. Company 
Wasmuth- Goodrich Company. 
Watsontown Table & Furn. Co 
Webster Company. 
Webster Elec. Co 
Wells- Gardner Company 
Weston Electrical Instrument Corp 
Wilcox Laboratories 

Yale Electric Corp. 
Yaxley Mfg. Co 

Zenith Radio Corp 

Trade Papers 
Citizens Radio Call Book 
Electrical Dealer 
Experimenter Publ. Co 
Phono & Talking Mach. Weekly 
Radio Engineering 
Radio Retailing 
Talking Mach. Journal 
Talking Machine World 

109 

119 
57 -58 -59 

B-27 
138-139-140 
B-69 
41 
134-B 
B-70 
154 
B-44-45 
B-86 

70 
101 
135-A 
B-23-24 
B-52 
156 
B-1-2 
B-6-7 
B-88-89 
5 
B-19 
126-127 
B-72-73 
26 
B-20-21-22 
36 
157 
B-46-47 
B-92 
42 
112-113 
83 
16 
B-16-17-18 

B-84 
108 
B-41 
120-121-122 

B-53 
B-81 
B-93 
B-14 

142 
B-95 
67-68 
B-96 
34-A 

147 

B-49 
B-15 
74 
B-97 
4 
103 
B-94 
20 

134-A 
135 

89 

33 -A 
28 
32 
27 
33 
30 
31 
29 

545 
450A 
532A 

700 -701 -701A 
439A 

500-01 -01A -560A 
556A 

1604- 1605 -1606 
705 -706 

619 -620 
502 
604A- 605A -606A 
Display 
1404A -1405A 
Headquarters 
1406A 

528A 
422A 

1704 -1705 -1706 

413 
1400 -1401 -1401A 
1402 -1402A -1423 

2205A -2206A 
530A 
1900- 1901- 1901A 

1704- 1705- 1706A- 
533 
800- 801A -802A 
539A 

537A 
532 

435A 
445A 
546 

505- 904 -5-6 
1418- 1419 -1420A 
5I5A -517A 
412 
551A 
453 
423A 

522 

548A 
2000-01 -0IA -02A 

539 
457 

604A- 605-606A 
Not Headqrs. 
1404A- 1405A- 
1406A 
5I3A 
516 
544A 
502A 

553 
605 
2400 -2401 
604 -606 

553A 
507A 
561 
632 
556 
537 

550A 

819 -820 

SOSA- 705A -706A 
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The Sulphide Rectifier 
An Explanation of Its Functioning and its Application to Radio 

and Industrial Uses 

THE Sulphide Rectifier 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 50 volts, and 
output currents from .2 (two-tenths) 
to 3 amperes. 

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

The object of this article is to set 
forth a number of uses and give suffi- 
cient technical data to enable engi- 
neers and designers of appliances to 
properly use the rectifier. 

The Sulphide rectifier is entirely dry 
and free from acid. It can be used 
in any position and lends itself to 
compact assembly with other appli- 
ances. 

A few of the many uses of the rec- 
tifier are as follows: 

Battery chargers, 
Battery substitutes. entirely elimi- 

nating the battery, 
A power units for radio use. 
Time clocks. 
Burglar alarm Systems. 
Energizing electrim- magnets such as 

used in dywunic speakers. 
Electriplauiug and other electro- 

chemical uses. 

Fig. 1. The Cupric Sulphide Disc. 

Used with a dry condenser of 750 
mfd. capacity or over. and the proper 
inductance. smooth direct current will 
be delivered. 

Principle of Operation 
The operation of the sulphide recti- 

fier is based on the physical fact that 
when relatively highly electropositive 
and electronegative bodies are brought 
into proper contact and current passed 
so that an electrochemical reaction 
takes place at their junction, an asym- 
metrically conducting film Is formed 
at the junction which permits the 
passage of current in one direction 

Chief Engineer, Elkon, Inc. 

By Dr. H. Shoemaker* 

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

To insure continuity of conditions in 
sulphide rectifiers, the electrode bodies 
are held tightly in close contact under 
a relatively high pressure by suitable 
means. 

Superior operating characteristics 
are obtained in certain rectifiers by 
the use of magnesium as the electro- 

INSULATING SUSNING 

CUPRIC 

BOLT 

RADIATOR PLATE i!ß;1 RADIATOR KATE 

MAGNESIUM 

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

positive electrode body and cupric sul- 
phid e as the electronegative electrode 
II Nly. 

".Iten n plate of cupric sulphide is 
held under sufficient pressure in con- 
tact with a plate of magnesium and an 
A.C. voltage of proper magnitude ap- 
plied across the junction. the film 
which imparts rectifying characteris- 
tics is formed generally during the 
first cycle, after which rectified cur- 
rent will pass from the cupric plate to 
the magnesium plate. Cupric sulphide 
plates in sulphide rectifiers are formed 
to have the proper physical structure 
as well as proper chemical composi- 
tion. The surface of the electropositive 
body is also treated so as to insure 
highly uniform operating character- 
istics. 

When the couples. comprising dises 
of cupric sulphide and magnesium are 
held together by a pressure which in- 
sures substantially uniform contact 
throughout the junction. for example, 
a pressure of 200 pounds per square 
iieh or more, the current blocking film 
which Is formed is observed to unite 
these electrode discs as though they 
were fused together, forming a contin- 
uous conductor which has a relatively 
high resistance to the passage of cur- 
rent from the magnesium to the cupric 
sulphide disc and a relatively low re- 
sistance to the passage of current from 
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the cupric 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 
resistance value is 30 ohms, whereas 
the value of the resistance tu the 
passage of current in the other direr - 
linu is but .4 of an ohm. 

Sulphide Rectifiers Are Sell 
Healing 

Temporary overload under operating 
conditions might cane the rectifying 
film to break down. .\s soon as the 
overheael is renewed. chemical reaction 
takes place and the rupture is healed. 

Fig. 1 shows the futur of the cupric 
sulphide dise used. Titis disc is called 
the cupric. Fig. 2.shows the form of 
the magnesium disc used and is called 
the nlalgaesinai. 

rig. 3 shows the relative position of 
the cupric and magnesium and the 
method of constructing the rectifiers. 

It will be seen from Fig. 3 that the 
cupric and magnesium are in contact 
and placed between the two radiator 
plates. In practically all rectifiers, a 
number of these combinations are used 
in such a manner as to withstand the 
required voltage. 

The cupric and magnesium combina- 
tion is called au junction and a com- 
plete rectifier is made up of the neces- 
sary number of junctions to meet the 
required voltage conditions. 

Construction of the Rectifier 
Fig. 4 shows the complete rectifier 

in section. This rectifier consists of 16 
junctions divided into 4 sections, each 
section consisting of 4 junctions. The 
radiator plates dividing the sections 
Ire called terminal plates. The two 
plates nt 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 cuprics. the radiator 
plates, the terminal plates and the end 
plates are mounted on a bolt and insu- 
lated therefrom by an insulating tube. 
By means of washers, the bolt and the 
nut these junctions and plates can be 
held together under great pressure. 
In this particular type of reefifier the 
end plates are in contact through the 
bolt. 

The two end plates form the positive 
output terminals and the center termi- 
nal plate forms the negative output 
terminal. The other two terminal 
plates are the A.C. terminals to which 
the A.C. input circuit is connected. 

For convenience in mounting or con- 
necting to appliances a base is gene- 
rally attached to the rectifier which 
will be shown later. This type of rec- 
tifier is known as the bridge connected 
rectifier and Is the type in most gen- 
eral use. 

Another type of rectifier is used to 
some extent. which is similar in tip. 
pearanee and mechanical construction, 
but has only one terminal plate located 
in the center. The two end plates are 
also insulated from each other. This 
type of rectifier is known as the center 
tap rectifier and requin' a special 
transformer to operate il. The advan- 
tages ami the method of use of these 
ttvo types of rectifier will be set forth 
later on. 

The safe operating voltage per junc- 
tion is 4 volts and must not be ex- 

ceeded in operating conditions. Each 
junction. however, will stand a voltage 
of up to about 4% volts without injur- 
ing the rectifier if not maintained for 
too long a time. These voltages are 
R.M.S. values. 

By connecting a number of junctions 
in series the rectifier can be built to 

withstand any voltage. Thus. a 16- 

section rectifier which has four junc- 
tions in series will operate on input 
voltages up to 16. Lt practice. how- 

ever. this rectifier would be operated 

1.104,4(51,, 1 UPC 

Ac - 

INPUT WAVE TORN 

OUTPUT WAVE PORN 

TULL WAVE RECTOICATI.N 

Fig. 6. Sulphide rectifier in a full - 
wave circuit and comparative 

wave forms. 

o 

at a voltage of about 15. allowing ap- 
proximately 1 volt for increased line 
voltages. 

It has been found good practice to 
design the circuits for normal opera- 
tion with approximately 3.6 volts per 
junction. as this gives a sufficient 
factor of safety for increased line 
voltages and prevents overloading Of 

the rectifier. 
In the bridge connected type of ree- 

tiller each section of the rectifier has 
to withstand the total voltage. 

In the center type of rectifier each 
section must withstand twice the total 
voltage, but as it has twice as many 
junctions in series it readily with- 
stands this increased voltage. 

Two general methods of using recti- 
fiers are now in use. One method, 
known as half -wave rectification. re- 
quires only one junction or one series 
of junctions as the voltage require- 
ments may demand. The other method. 
known as the full-wave rectification. 
requires at least two junctions or two 
series of junctions as the voltage con- 
ditions may demand. 

Fig. 4. Cross -sectional view of a 
complete sulphide rectifier con- 
sisting of 16 junctures divided into 

four equal sections. 

Half Ware Rectification 
Fig. 5 shows un elementary circuit 

for half -wave rectification. The A.C. 
energy is derived from the secondary 
of the transformer which gives the re- 
quired voltage. In series with this sec - 
ondary- is to resistance R and a recti- 
fier junction, or series of junctions. 
The resistance It can of course be re- 
placed by a battery or any other form 
of load. The impressed wave forni is 
shown at a and the rectified or output 
wave form is shown at b. 

It will be seen from Fig. 5 that the 
current passes through the rectifier in 
one direction and is suppressed in the 
other direction, thus allowing a pulse 
or flow of current during one -half of 
the cycle and suppressing during the 
other half of the cycle. This type 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 producing full -wave rectification. 
It will be seen from the figure that 
two rectifier junctions or two series of 
rectifier junctions are used in series 
with each other and in series with a 
transformer secondary. which delivers 

O 

O 
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A C. 

INPUT WAVE FORM 

OUTPUT WAVE FORM 

RALF WAVE RECTiPICATION 

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

wave forms. 

the required voltage. It will also be 
seen that the load resistance R or 
storage battery, as the case may be, is 
connected from the center of the trans- 
former secondary to a point in the cir- 
cuit between the two rectifier junc- 
tions. The transformer used in this 
type of circuit is called a center tap 
transformer. This circuit is, in fact, 
a combination of two half wave recti- 
fiers and each section of the trans- 
former secondary must give sufficient 
voltage to force the required current 
through the resistance R or storage 
battery, as the case may be. Careful 
consideration of this figure will show 
that when the current flows in one 
direction. one set of junctions will 
oppose its flow and the other set Of 

junctions allow the current to flow 
through it. 'When the direction of the 
current is reversed, the rectifier junc- 
tion which allows the current to flow 
through it is reversed, which keeps 
the direction of the current through 
the resistance R the same for each 
half wave. a shows the wave form of 
the impressed E.M.F. delivered from 
the transformer terminals and b 

shows the wave form of the rectified 
current. It will be seen from Fig. 6 

that both halves of the waves are rec- 
tified. The disadvantage of this method 
of rectification is due to the fact that 
the transformer requires a secondary 
which gives twice the voltage required 
for rectification. and which increases 
the cost of the transformer. 

Bridge Connected Rectifiers 
Fig. 7-A is an elementary circuit dia- 

gram of the bridge connected rectifier. 
There are two similar circuit diagrams 
shown in this figure. It will be seen 
from the diagrams that there are four 
separate rectifiers used, each rectifier 
being in an arm of the bridge. Each 
of these rectifiers represents a section 
or series of junctions in the rectifier 
such as shown in Fig. 4. 
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In the left hand diagram R repre- 
sents a resistance or battery load. The 
arrows show the direction of current 
through the bridge arms and the heavy 
lines show the part of the circuit the 
current flows through when the input 
current flows in one direction. The 
right hand diagram shows the direc- 
tion of current and the path through 
the rectifier when the input current is 
reversed. In Fig. î -It. a shows the 
input wave form. b shows the recti- 
fied wave form corresponding to the 
left hand diagram. c shows the input 
wave forni and d the output wave 
form. corresponding to the right hand 
diagram. 

C shows the input wave form and f 
shows the rectified wave form due to 
full wave rectification. 

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

In the practical application of this 
rectifier it is necessary to give con- 
sideration to the relations between the 
input voltage and the output voltage, 
and the input current and output cur- 
rent. As the input voltage and input 
current are always alternating cur- 
rent. they will be R.D.S. values and 
should be measured by a type of 
meter which gives these values. 

The output voltage and current con- 
sists of current pulses causing the cur- 
rent to flow in the same direction. but 
varying in amplitude from zero to a 
maximum. If this current is measured 
by direct current meters of the D'Ar- 
sonval type, average values will he ob- 
tained, which, for all practical pur- 
poses, is equivalent to a steady current 
of the value indicted by the meter. 
Therefore, all values for A.C. voltage 
and current will he R.M.S. values and 
all values for voltage and current on 
the output side of the rectifier will he 
average values. 

The two general applications of the 
rectifier found in practice is for charg- 
ing storage batteries and for convert- 
ing the alternating 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 

Fig. 7 -A. Dia- 
grams illustrat- 
ing the func- 
tioning of a 
sulphide recti- 
fier in a bridge 
connected recti- 
fication circuit. 
T h e current 
path is shown 
in both circuits 
in one of which 
the current is 

reversed 

a direct current by u scants of induct- 
ances and capacities. In other cases. 
the pulsating direct current is used as 
delivered from the rectifier. 

A complete battery charger em- 
ploying a sulphide rectifier in a 

full -wave circuit. 

Where the rectifier is used for charg- 
ing storage batteries, the output volt- 
age is approximately 63 %r of the input 
voltage and the output current is ap- 

Fig. 7 -8. In- 
put and output 
wave forms 
relative to the 
bridge connect- 
ed rectification 
circuit shown in 
Fig. 7 -A. Note 
the input wave 
form e and the 
resultant full. 

wave form f. 
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proximately 06% of the input current. 
In cases where the rectifiers are used 
with condensers and inductances such 
as the filter circuits, the current and 
voltage relations are practically the 
same as when used for charging stor- 
age batteries. When the rectifier is 
used on circuits consisting of a non - 
inductive resistance load the output 
voltage is approximately 50% of the 
input voltage. and the output current 
is approximately 90% of the input 
current. 

Where the rectifier is used on cir- 
cuits having an inductance and resist- 
ance alone. the output voltage will be 
slightly under 50% of the input volt- 
age and the output current may be as 
high as 95 %r of the input current. 

Rectifier Circuits 
Battery Chargers : The proper cir- 

cuit for operating the rectifier de- 
lends on the purpose for which the 
rectifier is used and on the degree of 
regulation required. 

Fig. S is a typical circuit used for 
battery chargers. This diagram shows 
a transformer which has the required 
capacity and secondary voltage. "R" 
is a resistance or reactance which may 
be variable if desired. "ACE" is an 
ammeter used to measure the A.C. 
input current. "ACV" is an alternat- 
ing current voltmeter used to measure 
the voltage across the output terminals 
of the rectifier. "DCI" is a direct cur- 
t-cut ammeter used to measure the out - 
put current of the rectifier and is in 
series with the output terminal of the 
rectifier and the battery. In commer- 
cial apparatus. of course. these meters 
as a rule are not included and are 
shown in this diagram principally to 
sl the Iucaliou of the meters in the 
circuit when quantitative measure- 
ments are taken. In battery charging 
appliances it is essential that the re- 
sistance "R" be of sufficient value to 
maintain the charging current in the 
battery within required limits. Where 
these 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 can he 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 without loss of energy 
and can be constructed without a slid- 
ing contact such as is necessary with 
a variable resistance. 

For battery charging appliances. the 
resistance "R." or reactance. should 
give a voltage drop of at least 20% of 
the input voltage of the rectifier. As 
an example, if the rectifier input volt- 
age required for at certain charging 
rate is 12 volts, the voltage delivered 
from the terminals of the transformer 
under full load conditions should be 
120% of 12 volts, or 14.4 volts. In 
cases where the charging rate of the 
battery is to be maintained at a very 
constant rate over wide line voltage 
variations. this resistance should be 
increased sufficiently to get the re- 
quired regulation. 

The Filter Circuit 
Fig. 9 is a typical circuit diagram 

of the circuits required for operating 
a filter circuit with the rectifier. By 
the use of the filter circuit, the recti- 
fied current is completely converted 
into a smooth direct current similar to 
that delivered by a battery. At the 
present time this type of circuit finds 
its greatest use in supplying current to 
the filaments of radio tubes. Its use, 
however. can be extended to any field 
requiring this kind of current supply. 
Fig. 9 is substantially the saine as Fig. 
8 up to the rectifier output terminals. 
Across the rectifier output terminals a 
condenser of 1500 mfd. is connected. 
Two separate inductances of approxi- 
mately .1 henry each and a resistance 
of .3 of an ohm each are connected in 
series with the rectifier terminals and 
the load. Two additional condensers 
of 1500 nsfd. each are connected as 
shown in the diagram. The resultant 
output is practically equal to that 
from a storage battery and has a value 
of from 3 to 6 millivolt ripple. 

The resistance "R" should be vari- 
able and of sufficient value to give a 

drop of at least a volt. The trans- 
former secondary should be tapped so 
as to give approximately 1 volt 
changes. By varying the resistance 
"R' the input voltage can be varied 
to any desired amount within limits. 
This enables the output current to be 
varied accordingly. The above circuit 
when used with an Elkon M -16 recti- 
fier will deliver 2 amps at 6 volts at 

TRANSFORMER 

Fag. 9. A sulplfCe 
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Fig. 8. Typical circuit, employing a sulphide rectifier, for battery charging. 

the output terminals of the filter cir- 
cuit. At the rectifier output terminals 
the voltage will be 7'2 volts and the 
current, 2 amps. At the input termi- 
nals of the rectifier. the voltage will 
be approximately 12'2 and the input 
current. 3 amps. 

Dynamic Speakers 
Fig. 10 shows as circuit diagram 

where the rectifier is used for energiz- 
ing electro- magnets which have both 
inductance and resistance, or where 
the load is entirely non- inductive. 
This type of circuit is used exten- 
sively for energizing the field coil of 
dynamic speakers. Very often the re- 

b o lo 
Gp 
á 

o 
TRANSFORMER 

R 

pheric conditions when not being 
operated, its operating dualities are 
very frequently impaired. However, 
if the rectifier is operated continuously, 
moisture hits no effect whatever on it 
unies water is actually spilled over 
the rectifier. It has ben found in 
actual service that practically no 
trouble is experienced from ordinary 
moisture conditions. 

The sulphide rectifier under normal 
load conditions operates at a tempera- 
ture of approximately 90° centigrade 
and will operate at temperatures as high 
as 150° centigrade without any injuri- 
ous effects. In designing apparatus 
using the rectifier. sufficient veutila- 

RECTIFIER 

sistaiuce "It" is omitted. Regulation 
will then depend solely on the resist- 
ance and reactance drop inherent to 
the transformer. 

Where the rectifier is used for bat- 
tery chargers and it is desired to main- 
tain a constant charging rate, the re- 
sistance "R" is generally constructed 
of nickel wire which has a large tem- 
perature coefficient at a comparatively 
low temperature. which makes it very 
desirable material to rise for this pur- 
pose. 

Effect of .Moisture and 
Temperature 

The sulphide rectifier is shipped to 
the user in moisture -proof containers 
and should be kept in these containers 
until such tinie as they are pot in use. 
While moisture has practically no 
effect on the olnratfon of the unit 
when it is used frequently. where the 
rectifier is exposed to moist atnsos- 

rectificr adapted to a standard filter circuit such as used 
in A' Eliminators. 

qd L 

R, 

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

tion should be allowed to maintain a 
temperature of approximately 90° 
under normal load conditions. 

Life Which May Be Expected 
The life of the sulphide rectifier 

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 output is required, tests 
show a life of I..11N) hours and over. 

Regulation 
As there is slight decrease in out- 

put voltage after the first 200 or 30) 
hours of use, it is desirable to have 
means so that the input voltage can 
he slightly increased if it is necessary 
to maintain at constant output voltage. 
This can be accomplished by using a 
transformer with :r tapped secondary 
or having enough resistance in the 
secondary circuit so that it can be 
varied in such manner as to increase 
the voltage. . \s an illustration. an A 

power was started with the input volt- 
age so adjusted that the output voltage 
was 6 volts and the current 2 amps. 
After running approximately 300 hours 
the output voltage decreased to 5.g 
volts. This output voltage then re- 
mained contsant for 1200 hours. If the 
input voltage in this case had been 
increased enough to bring the output 
voltage up to 6 volts, it would have 
remained constant for the 1200 hours. 
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Selecting a Band of Radio Frequencies 
The Theory, and Practical Design of a Band Selector 

Nearly Rectangular Resonance Curve 

TILE information necessary for 
making one of the new band 
selectors may be obtained from 
that old standby-Circular 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 ordinary tuned 
circuit is by no means of this desired 
rectangular type. Rather, it takes the 
form of a more or less beaked curve. 
the selectivity of the set being greater 

CI 

-A 
C2 

FIG.1 8- 

A. Circuit of a band selector, composed of two resonant circuits L, C, and 
L, C_ coupled by the mutual inductance M. B. Equivalent circuit, when a 

voltage is Induced in L,. 

may be used to select various fre- 
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 frequency but also sideband 
frequencies that extend 6,000 cycles, 
more or less, above and below the car- 
rier frequency. The sideband fre- 
quencies are created in the process of 
modulation, where each particular 
note, or audio frequency, 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 intelligence carrying 
media -it is they, which. when de- 
tected at the receiver, form the audio 
frequencies that are passed on to the 
audio system. Fidelity of reproduc- 
tion requires that these sidebands be 
received in their true proportion. ex- 
actly as they were transmitted; which 
in turn requires that the receiver re- 
spond to a band 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 hand. and 
drop vertically to zero again nt the 

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

Providing a 

that in the usual set selectivity and 
fidelity are incompatible. A really se- 
lective set "cuts the sidebands," as the 
saying is. 

Principle of Band Selector 
In the band selector two resonant 

circuits are loosely coupled by means 
of a small mutual inductance, or a 
rather large mutual capacity. The ete 
ments of the circuit are connected as 
in Fig. 1 -A. The condenser and coil 

resonate to the same frequency 
ns 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- 
parable to placing the voltage 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 a re- 
sonant frequency of .sso K('- -the re- 
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A group of reactance and susceptance curves which serve to illustrate the 
properties of a band selector. 
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actances of the inductance and ca- 
pacity elements are calculated. plotted, 
and combined. Inductive reactance. 
equal to 2 fL, is a linear function of 
frequency, and when plotted for L :, in 
Fig. 2 -A. results in the straight line 
through the origin. For capacity re- 

1 
actance, the inverse relation 

2fC 
gives rise to the curve X:. for con- 
denser C.. These two elements. C: and 
L. are in series, so that their resultant 
reactance is obtained by adding alge- 
braically the two curves, which deter- 
mines the curve X.; the graph indi- 
cates the well -known series resonance 
phenomena, where at resonance the 
reactance goes to zero. 

In parallel with the branch "2" is 
the mutual reactance M. an inductance. 
When elements are in parallel, the 
total susceptance is obtained by add- 
ing algebraically the individual su ,-- 
ceptances. where any susceptance is 
given by the reciprocal of the corre- 
sponding reactance; that is. suscep- 

1 

tance. Y. is equal to -. The reactance 
X 

of M is a positive, straight -line fane- 
tion of frequency; when plotted as 
susceptance. it takes the inverse form 
of Yin in Fig. 2 -B. The susceptance 
of the "2" br:nu-h i- lerived from the 

FIG. 3A 

[IC 

340 METERS. 
6 TURNS COUPLING 

I 1 1 1 1 

12 8 4 0 4 8 12 16 

KILOCYCLES OFT RESONANCE 

Resonance curve of a band selector 
with a mutual Inductance (M in 

Fig. 1) having 6 turns. 

X. curve of Fig. 2 -A. Where this re- 
actance became zero at S80 KC, the 
susceptance goes to infinity. The sum 
of the two susceptances shows the 
curve Y', the total suseentance for the 
combination of M. C., and L.. The 
construction shows that at 880 KC the 
susceptance is infinity, and at a 
slightly lower frequency is zero; or, at 
respective frequencies, 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 reactance 

curve for L, and C,. in series. is X,, 
similar to that for C :L:. Adding both 
series reactances yields the final over- 
all curve, X, for the reactance of the 
band selector, which may be seen un- 
encumbered in Fig. 2 -D. The curves 
are plotted for a mutual reactance of 
50 microhenries. which is many times 
the actual inductance necessary in the 
common branch. If plotted for a 
smaller inductance, the points of zero 
and infinite reactance would merge in- 
distinguishably close. The actual val- 
ues of reactance as sealed in the 
graphs are only approximately correct. 
Therein lies the usefulness of reac- 
tance diagrams: an accurate qualita- 
tive knowledge of circuit functioning 
may be had without tedious calcu- 
lations. 

340 METERS. 
4 TURNS 

COUPLING 

11.6 h 

FIG. 3B 

1 I 1 1 I I I f 

12 8 4 0 4 8 12 
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 
For two values of frequency. close 

together, the reactance of the selector 
k zero. At an intermediate frequency. 
the reactance goes to infinity. and if 
reactance alone were considered. the 
current at this frequency should be 
zero. However. the resistance which 
is unavoidably present in the circuit 
limits the impedance so that it can 
never go to infinity. just as it can 
never go to zero. The consequence is 
a smoothing out of the current curves 
so that two resonant peaks occur at 
the points of zero reactance. and a 
more or less pronounced clip between 
them at the point of infinite reactance. 
The proximity of the peaks is deter- 
mined by the value of the mutual im- 
pedance, or putting it another way. by 
the closeness of the coupling. As the 
value of the mutual inductance is in- 
creased, for any given frequency value, 
the coupling impedance goes up. and 
the peaks spread farther apart. On 
the other hand, increasing the capacity. 
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 width of the 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 susceptance of M is 
equal and opposite to the susceptance 
of the C.L. branch. The higher the 
susceptance of M, the closer this point 
moves in to the frequency f,. and the 
narrower becomes the over all width 
of the selected band. 

Because the batid width varies with 
the value of the mutual reactance, for 
any given coupling inductance or ca- 
pacity. the band width will vary for 
different broadcast carrier frequencies. 
Suppose the coupling has been ad- 
justed for the desired band width at 
one particular carrier frequency; the 
band will be wider or narrower at 
higher or lower carrier frequencies, re- 
spectively. if the mutual reactance is a 
coil. -vice versa if a condenser -for 
the reason that the value of the re- 
actance varies proportionally with the 
frequency. 

Determination of Response 
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 
circuit. A 50 -watt oscillator was used 
as a local driver, and small variations 
in its frequency about an arbitrary 

340 METERS 
5 TURNS 
COUPLING 

12 K.0 

FIG. 3C 

I I I 1 1 1 1 1 

12 8 4 0 4 8 f2 
KILOCYCLES OFF RESONANCE 

The mutual inductance affects both 
the difinition of the peaks and the 

width of the response band. 

value were determined by measuring 
the beat note between it and a crystal 
oscillator. For each setting of the 
local oscillator the radio- frequency 
voltage across C. was measured with 
a vacuum -tube voltmeter. 

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 between any 
of the inductances of the selector. To 
that end. adequate shielding must be 
employed ; with the present common 
usage of shielding, such a requirement 

a 
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540 METERS 
5 TURNS 

COUPLING 

FIG. 3D 

12 8 4 0 4 8 12 

KILOCYCLES OFF RESONANCE 

Resonance curve of band selector 
tuned to 540 meters. Compare 

this with the curve In Fig. 3C. 

is not hard to satisfy. The first coil, 
may be unshielded, as it has to act 

as a pickup. Individual shields for 
the coil M and the second tuned cir- 
cuit must be used. The coil M. as 
will appear later, may be rather small 
physically. so that it could be placed 
in a separate little cubicle of the C_L, 
shielding. The use of a fixed con- 
denser for the mutual reactance should 
obviate any necessity for shielding of 
this element. 

The circuit as used to obtain the 
curves of Fig. 3 made use of coils of 
47 turns of No. 24 SCE wire, each 
wound on a 3 -inch form. The con- 
densers were approximately .0003 mfd. 
maximum capacity each. One such coil 

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

Starting at a wave of 340 meters, 
the number of turns on coil M were 
changed from 6 to 5, and to 4; the 
corresponding response curves of Fig. 
3 -A. B and C, resulted. Close con- 
piing, comparatively, gave the pro- 
nounced double peak and intermediate 
dip of the curve 3A. Measuring the 
band width arbitrarily between the 
points where the response falls to half 
its maximum yields a figure of 18 kilo - 
,ycles. With 4 turns on the common 
..nil. the band width dropped to 11 kilo- 
cycles. 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 kilocycles. At 540 meters 
the response curve was that of 3 -D, 
still retaining the general form of 3 -C 
but passing a narrower band of 9 kilo- 
cycles. At 200 meters the band width 
spread to somewhat over 20 kilo- 
cycles, and the curve shape was the 
less desirable form of a rounded top 
and sloping cutoff. The circuit con- 
stants for curves 3 -D and 3 -E were un- 
changed from those of 3 -C. 

Coils and condensers of varied elec- 
trical or mechanical dimensions may 
be used for the tuned circuits of the 
selector, so long as they fall within 
the usual broadcast range. The size 
of the coupling coil is rather impor- 
tant, as shown by the curves. The in- 
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FIG. 3E 

20.5 K.0 

200 METERS 
5 TURNS COUPLING 

16 12 8 4 0 4 8 12 16 

KILOCYCLES OFF RESONANCE 

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 5 -turn. 1 -inch diameter 
coil is approximately 1.2 Inicrohenries, 
which value should be rather closely 
adhered to. The equivalent condenser 
size is .025 mfd. 

In view of the usual inherent broad- 
ness of receivers on the lower wave, 
lengths, the use of condenser coupling 
may be the better method, for such 
coupling would tend to widen the band 
at the higher wavelengths and shorten 
it at the lower. Whichever way the 
band selection is attained. it certainly 
represents an improvement over ordin- 
ary resonating methods. 

Book Review 
WIRELESS PIC7'URES AND 

TELEVISION. By T. Thorne Raker, 
published by D. Van Nostrand. New 
York: 5" a 7 ", 188 pages including 
index, 99 illustrations, cloth- corer. 
Price $2.50. 

A decidedly interesting book and the first 
we have seen covering in a complete man- 
ner the history of television. The book 
opens with an historical account of the 
early attempts to transmit pictures over 
wires and discusses early systems de- 
veloped by Bain. Blackwell and others. 

The second Chapter deals with the sele- 
nium cell and the photo -electric cell. their 
applications and physical characteristics. 
Numerous forms of receiving devices such 
as galvanometers and oscillographs and the 
mechanical inker are covered in Chapter 3. 
Following Chapters deal with the photo- 
graphic image, synchronizing devices. elec- 
tric illuminants, the Korn system of Tele- 
photography, the well -known Telautograph. 
Belin's Telestereograph. the halftone 
method of transmission, the Telectrograph 
and the Thorne-Baker system. t great 
deal of material is included on line pic- 
tures, auto-synchrontzation and distortion. 
The rest of the book is given over to de- 
tailed descriptions of the Bell system. 
which includes interesting information on 
impulse or step motors : Ranger's system. 
Color Television and Baird's system of 
Television. This is an excellent book for 
gaining knowledge of the early and modern 
systems of telephotography and television 
and should equip one with sufficient 
groundwork to carry on experiments in 
this field. 

"A LABORATORY TREATISE ON 
It- ELIMINATOR DESIGN AND CON- 
STRUCTION." By John F. Rider. 
Published by Radio Treatise Co., 270 
.Madison Are.. New York City. 88 
pages 81/2 x II including index. 71 
illustrations. Price $1.00. 

This hook was written expressly for 
B- eliminator owners. constructors and 
those interested in the servicing of these 
units. The treatise covers every phase of 
It- eliminator design and construction with 
detailed explanations of the function of 
each unit prising the complete elimina- 
tor. The subject is treated in a compre- 
hensible manner so that the non -technical 
and semi- technical man will be able to 
derive valuable information. After perus- 
ing this treatise. one is in a position to 
design an elminator, calculate resistances 
and capacities necessary for eliminators 
and to adapt a B- eliminator unit to various 
receivers. 

Some of the general subjects covered 
are wire. Its properties. significance and 
calculation of temperature coefficient: the 
power transformer, its rating, type. types 
of windings, output limitations. means of 
reducing line voltage: filament and gaseous 
type of rectifier tubes, method of opera- 
tion, current and voltage output limita- 
tions; fixed condensers. calculation of 
values. in parallel. in series, calculation 
of charge and voltage. operation in filter 
circuits. most economical selection : resist- 
ances, their calculation to provide various 
output voltages. wattage rating. calcula- 
tion in parallel. in series ; filter chokes, 

design. requisites. current limitations : rec- 
tifier systems, difference between 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 be easily solved. This hook 
recommends itself to all B- eliminator own- 
ers. B- eliminator constructors, custom -set 
builders and service men. 

TIIE GATEWAY TO BETTER 
RADIO. Published by American Me- 
chanical Laboratories. Inc., 285 -287 N. 
Sixth St.. Brooklyn. N. l-.; :33 pages. 
illustrated. Price 25 cents. 

One of the most useful instruments in 
radio is a resistor and this fact is brought 
out in "The Gateway to Better Radio." 
There are various means of improving re- 
ception through the introduction of re- 
sistances in various points in a circuit 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; How to Build a Home -Made 
Eliminator, both A.C. and D.C.: How to 
Obtain Power Amplification : How to Ap- 
ply A.C. Tubes; How to Receive Short 
Rave Signals, etc. There are also Chapters 
covering such timely subjects as Line Volt- 
are Control; Volume and Tone Control: 
the Problem of Filament Current : "A -B -C" 
Power Units and Push -Pull Amplification. 
Each subject is given full coverage. 

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

PART VI 

T is proposed in this article tu dis- 
cuss 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 must meet 
the demands put upon it by that unit. 
Furthermore, the design of the radio 
set itself is largely dependent upon the 
properties of the amplifying tubes 
available. 

Trend in Tube Design 
This discussion, therefore. very logi- 

cally starts with a discussion of the 
trend of tube design. 

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

The tube in general use for radio fre- 
quency amplification at the present 
time is the 01 -A type. or its equiva- 
lent for A.C. filament operation, the 
-26 type. Recently a third type for this 
purpose has made its appearance, hav- 
ing identical characteristics with the 
01 -A type, but having a cathode which 

Vies -president and Chief Engineer, Con- 
ner- Crouse Corp. 

"The Power Supply of the Future" 

By George B. Crouse* 

requires only .12., ampere at :a volts to 
energize it. This Improvement has the 
advantage that the energy for the 
cathode may be obtained at practi- 
cally no cost as a by- product of the 
plate supply energy, as will be pointed 
out in more detail later, and no pre- 
cautions need be taken to prevent 
modulation of the radio signal due to 
A.C. fields existing in the tube. 

As radio frequency amplifiers all 
three of these tubes have the serious 
disadvantage that their internal ca- 
pacity is so high that special means 
:ire necessary to prevent feed -bck of 
energy and consequent poor quality and 
instability. Much ingenuity has been 
expended in working out balancing 
aleaus to prevent this effect and at the 
same time obtain a reasonable voltage 
gain per stage of amplification. The 
maximum gain which can be obtainer 
with any of the arrangements so far 
worked out is far below that which 
may be obtained in the audio amplifier 
with the same tube. 

This defect is entirely overcome with 
the new tubes of the screen -grid or 
-22 type, in which the internal capacity 
is neutralized by means of a 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 tube of the future. We may sum 
up its advantages for this service by 
saying that it is perfectly practical to 
build amplifiers with n voltage gain of 
11/2 or more times the gain obtainable 
with the 01 -A type of tube without the 

necessity of any spacial means for pre- 
venting feedback. Indeed no special 
precautions other than the shielding 
always necessary with a high gain 
amplifier, need be taken to produce a 
perfectly satisfactory combination. 

The screen -grid tube was originally 
criticized by some radio engineers on 
two grounds. First, that multi -stage 
amplification was necessary in order to 
achieve adequate sharpness of tuning 
and therefore the 01 -A type of tube 
was good enough, and second, that the 
high gain obtained with the new type 
brought about new problems of shield- 
ing. Neither of these objections is 
valid. Simply because a gain of C10 

to 100 per stage is obtainable Is no 
reason why such a gain should be used. 
The unused potentialities of the tube 
can be converted into a safety factor. 
Secondly, the difficulties of shielding 
with a given amplifier gain are no 
greater with the screen -grid tube than 
with the older type. The position of 
this new tube in the field may be 
briefly summed tip by the statement 
that had the development of this tube 
been coeval with the 01-A type the lat- 
ter would probably never have been 
used as n radio amplifier. 

Detectors 
For detection, there are four types 

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 
the advantage of high sensitivity, but 
is somewhat noisy and many samples 
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Circuit diagram of a series filament operated receiver employing screen -grid tubes in conjunction with tubes of the 
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have a tendency to instability. For 
A.C. power operation the -27 type has 
not proved completely satisfactory. De- 
spite the fact that in theory this tube 
is supposed not to introduce any ripple 
into the audio amplifier input, the 
presence of the electro- static and elec- 
tro- magnetic field in the tube makes 
necessary a higher cut -off on the 
amplifier response curve than would 
otherwise be necessary. For this rea- 
son it seems probable that the 01 -8 
type with its cathode energized as will 
later be described will replace the -27 
type tube. 

There is undoubtedly a need for a 
new detector tube which will be 
capable of handling n 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 
been transferred from the output tube 
to the detector, and it seems probable 
that this difficulty will he met by the 
tube designers in the near future. 

Audio Amplifier Tubes 
The practice of employing only one 

intermediate amplifying stage between 
the detector and the output tube has 
been well established. The -26 type at 
present largely employed for this stage 
has the same disadvantage as dis- 
cussed above in relation to the -27 type 
detector, in that it introduces ripple 
into the amplifier. and again the 01 -B 
shows a distinct gain over the A.C. fila- 
ment type. Both of these tubes have 
the disadvantage of a limited gain. 
which is particularly serious in case 
the output tube has a low voltage am- 
plification constant. The -22 type again 
has possibilities. In this stage it may 
be used as a "space- charge tube" in 
connection with an impedance type re- 
peating element and gains considerably 
in excess of those obtainable with the 
older tubes may be secured. 

The tendency in the design of the 
output tube has been toward contin- 
ually increasing undistorted power 
output which seems to mean a con- 
comitant increase in plate voltage and 
grid bins. Starting with the 01-A as 
an output tube operating at 90 volts 
and 41/, volts "C" bias and having an 
undistorted output of about .2 watts, 
we have seen the steady progress to 
the -50 type, having an output of 4.65 
watts and requiring plate and grid 
potentials of 450 and SO volts re- 
spectively. It seems probable that this 
development has about reached its 
zenith, at least for tube: employed in 
radio sets and phonographs intended 
for operation in the home. While it 
is certainly advantageous to have 
available large volume possibilities, 
anything greater than 41,_' watts into n 
good reproducer would be unbearably 
loud even on occasional crescendos. 

The general trend of receiver design 
appears to be toward sharper tuning 
and the progress toward better quality 
of reproduction, which was interrupted 
by the advent of the A.C. tube, will he 
resumed. This will in all probability 

l'npr .¡.1 

Circuit diagram of the power supply unit designed for the special receiver described In the text. This unit meets the "A" and "B" requirements. The "C" voltages are obtained through voltage drops In the receiver Circuit. 

result in the adoption of 01 -i1 or -22 
Iype tubes in the detector and Iiu:st 
audio stages, as otherwise it seems im- 
practical to retain the advantages of 
compact power supply units and ai the 
same time bring up the gain at the 
lower audio frequency. 

Design Possibilities 
The possibilities of the development 

which have been discossed above our 
well illustrated in receiver which has 
.lust been developed by the t'onner- 
I'rouse Corporation for the Electrical 
Research Laboratories of Chicago, in 
which advantage lois been taken of the 
latest features of lobe design and no 
better discussion of the future power 
supply can be given than a description 
of this set with its ace parrying 
socket power device. 

The electrical diagrams of the set 
und socket power are spawn in Figs. 
1 and 2. 

The pick -up cmpinyed is a All aii- 
Ielmua and ground connection. the vol- 
ume being controlled by means of a po- 
tentiometer 1 inserted in the antenna- 
circuit und feeding energy to the input 
of the coupling tube 2 of the 01 -B type. 
the necessary small grid bias on this 
tube being obtained by the series resist- 
ance 3 in the filament circuit. 

Three shielded stages, 4. 5. und 6. 
of radio frequency amplification are 
employed, using -22 type tubes in the 
screen -grid connection. with 135 volts 
on the plates. The shields employed 
are of .025" sheet copper and no fur- 
ther precautions against inter -stage 
coupling are required other than the 
radio frequency chokes 7, 8, 9, 10 and 
I1 in the plate circuits. 

The shielded detector stage is shown 
at 12 and employs an 01 -B rube con- 
nected for plate circuit rectification. 
'Plie output of the detector is repeated 
by means of the transformer 13 into a 
first audio stage employing a -22 type 
tube connected as a space- charge tube. 
the output of this stage being impe- 
danee coupled to the output tube 14 
which is of the -50 type. 

This receiver, of very simple design. 
embodies the advantages of simplicity 

of construction, sharp tlmim., high 
sensitivity. and the best obtainable 
audio quality. 

Attention is called particularly to the 
use of the -22 type tube in the first 
audio stage. When using a 'Si) type 
tube for this power stage. the require- 
ments on the preceding stage are par- 
ticularly severe. in that if the maxi- 
mum onlput is to be obtained the pre- 
ceding stage must have a very high 
undistorted gain. \ \'ith tubes of the 
01 -A. or -26 type the maximum gain 
is barely enough to energize the last 
tube to its full capacity. By the use 
of the -22 type an actual safety factor 
is obtainable. 

Power Demands 
We may now consider the demands 

made by this set on the power supply, 
the requirements of which are as fol- 
lows: 
circuit Output Foliage Current 
Filaments 30 .130 
Power plate t including 

power tithe I' bias). . 530 .055 
Radio and audio ampli- 

fier plates 135 .015 
Detector plate 45 .002 

line to the low frequency cut-off of 
the audio amplifier employed in this 
set. a miuinuulm amount of unfiltered 
ripple must be present in the power 
supply output. as otherwise an unde- 
sirable amount of hum will be present 
in the reproducer. 

The plate voltages are high and the 
Ilower supply design should therefore 
inelude a mininuun of condensers sub- 
jected to these high voltages. 

The exceedingly large signal energy 
!bowing in the plate circuit of the last 
tube requires that careful precautions 
be taken to prevent inter -stage colmi)- 
Iing occurring in the output mesh of 
t he socket power. 

The socket power shown ill Fig. 2 
s'ttisfactorily meets all of these re- 
quirements. High filtering is obtained 
by scientific design of the inductive ele- 
ments 15 and 16 and by the use of the 
principle described in a previous article 
of complete suppression of the fre- 

www.americanradiohistory.com

www.americanradiohistory.com


Page 44 

quency of greatest amplitude present in 
the rectifier output. 

Two -81 type rectifiers 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 relation 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 be employed with any type of A.C. 
equipment and since it adds less than 
50 cents to the cost of the receiver, the 
coming season will probably see its 
widespread adoption. 

Attention is particularly called to the 
fact that the power for energizing the 
cathode of all of the tubes, with the 
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exception of the power tube, is smooth 
and filtered direct current and is ob- 
tained at practically no expense as a 
by- product of the large plate energy re- 
quired for high volume output. As 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.1'. 
receiver, employing a power supply 
which is no larger than would be re- 
quired with A.C. filament tubes and is 
considerably simpler, particularly in 
the wiring details. 

The Solution of an Interference Problem 
A Unique Arrangement Employed for Keeping a Constant Check on 

the Frequency of Station WICC 

By C. Harold Campbell* 

THE broadcast listeners are not 
the only ones with interference 
problems. Perhaps, you are 
unfortunate enough to have a 

neighbor who has a squealing receiver, 
perhaps there is a power leak in your 
vicinity, or if you live near the sea 
coast, the ship -to -shore commercial 
traffic often mars the reception of your 
broadcast programs. The radio listener 
is seldom in a position to cope with 
these problems, and has to accept them 
with a smile. that is, if it is possible 
for one to smile under such conditions. 

With 'the broadcaster it is different. 
The broadcasting station is a com- 
mercial enterprise and when trouble 
arises the engineering department is 
called on. It is business with them 
and they have to solve the problems 
one way or another. MCC is operat- 
ing on 1130 kylocycles, which is a very 
crowded area in the broadcast 
spectrum. WIIK uses the same fre- 
quency and their carrier wave is quite 
strong on the east coast at night. 
Then there are 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 5(X) 

Engineering Department. Shown If'!CC. 

cycle limit allowed by the Federal 
Radio Commission. However, it takes 
only a very small deviation in fre- 
quency between two stations to produce 
a heterodyne which will utterly ruin 
a radio program. Even 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 miles 
from the transmitting station. There- 
fore. a receiving set at the studio was 
far enough from the transmitter to 
pick up a heterodyne. R telephoning 
to the station, the engineer was often 
able to clear the interference by 
changing the wave slightly until the 
whistle disappears, or in other words, 
"beat" against the other station. 

To make the system more satisfac- 
tory we later coupled the output of the 
receiver to one of our spare broadcast 
lines. A loud speaker was connected 
across the line at the transmitting sta- 
tion. The engineer could then listen to 
the heterodyne and adjust the trans- 
mitter to zero beat. 

Automatically Controlled Receiver 
However. the problem was not al o- 
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Diagram of the arrangement employed to check the frequency of station 
WICC and for the purpose of monitoring the programs. 

gether solved. Our studios are right 
in the heart of the business section of 
Bridgeport. This. of course, means 
poor reception with plenty of inter- 
ference from street cars, motors, elec- 
tric signs, etc. Our own signals came 
in strong while distant reception was 
bad. We had a high signal-to- inter- 
ference ratio that was not desired in 
this case. The solution of the problem 
was to move the receiver to a better 
location, preferably 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 
remote line 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 line through a 
W.E. 120A output transformer. The 
65 volt supply is from a "B" battery. 
When the switch is closed current is 
sent along the line which closes the 
sensitive telephone relay. This turns 
on the filament supply of the receiver, 
placing it in operation. Opening the 
switch will open the relay thereby 
shutting off the receiving set. 

The W.E. type B3 relay draws very 
little current so the drain on the bat- 
tery is not excessive. The 2.mfd. con- 
denser provides a path for the signal 
across the relay. At the station the 
line is coupled through another W.E. 
120A output transformer to one stage 
of high quality amplification which 
brings the signals up to loud speaker 
level. 

Recently we have gone a step far- 
ther. By putting good audio frequency 
transformers in the receiving set and 
by carefully equalizing the line, we 
have succeeded in obtaining excellent 
quality from the system and have 
found it convenient to use for monitor- 
ing our programs. 
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A. C. Tubes 
vs. 

Series Filament Operation 
A Discussion on the Representative Systems, Including 

Practical Design Data 

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 laboratories and engi- 

Chief Engineer, Kinn Lear Laboratories. 

By William P. Lear* 
'leers 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 current 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, 
because 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 
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using the same method of A. C. 
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- 
essary to remove the regenerative char- 
acteristics from the set which mate- 
rially affected the sensitivity and 
selectivity. The sets were then not as 
good performers as they were before. 
but they used A. C. tubes. Considering 
the problems encountered the engi- 
neers (lid wonders with A. C. tubes and 
are to be congratulated. 

Low Current Tubes 
An indication of the revival of series 

filament operation is the announcement 
of a new tube designated as the 201 -Ii. 
The author has had the opportunity to 
measure and test one of these tubes 
and finds that they possess the same 
static and dynamic characteristics as 
the 201 -A with the exception of the 
filament current. which is 125 milliam- 
peres at five volts. It uses an oxide 
filament and should have a life equal- 
ling that of the 201 -A. The announce- 
ment of this tube substantiates the 
position that series filaments are likely 
to assume in the industry. They an- 
ticipate a demand and are ready to 
supply a tube to be used as a detector 
or audio -frequency amplifier in con- 
junction with the screen -grid tube, 
whose filament current characteristics 
are such as to make a series arrange- 
ment possible 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- 
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Fundamentally the sanie circuit as shown in Fig. 1. In this instance the 
coupling devices are included. This is more in the nature of a wiring 

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

Type tube. but until the faults are 
eliminated in the 227 tube it would not 
seem advisable to complicate matters 
further by applying such construction 
to a tube. which is inherently more 
difficult to manufacture and control. 
If they remain a direct -current tube 
and a manufacturer wishes to use 
them he must provide the current in 
some way and about the only method 
open to him to do this is through a 
series filament system. Some one will 
say. "What about an 'A' rectifier and 
dry filter condensers?' This is a log- 
ical question but price difference 
answers it adequately although there 
as voltage regulation and bulk to con- 
sider besides price. 

A series filament arrangement adapts 
itself readily to any kind of a radio 
circuit and often affords short cuts not 
possible with any other method of 
operation. It is not new and is nc- 
eepted as reliable. It wa- used by the 
Army and Navy for their field radio 
telephone and telegraph sets and en- 
dorsed by the Western Electric Com- 
pany. In order to illustrate the adapt- 
ability of this method of operation to 
those who are not fully informed on 
the subject the author hats provided a 

few sketches and figure: which are 
mostly self -explanatory. 

Principle of Series Filament 
Operation 

Fig. I is a skeleton potential circuit 
and illustrates the general method of 
wiring and yequenee. Fig. 2 is the 
same circuit us Fig. I except the cou- 
pling devices are shown In place. A 

casual study of these sketches will 
enable the technical man who under- 
stands the fundamentals of radio to 
design or re- design a set to series-fila- 
ment operation. 

Observe that all the grid poten- 
tials are five volts negative with re- 
spect to the filament, except that 
of the detector which has a posi- 

live grid return. The grid poten- 
tial is always with respect to the 
negative side of the filament of the 
tube under consideration. The posi- 
tive grid return to the detector tube 
is effected by the grid leak. Note 
that in Fig. 2 two fixed condensers, 
CI and C2. are connected from the fila- 
ment end of coils. L1 and L2. to the 
common ternaival or ground. These 
are used to eliminate the unnecessary 
losses caused by resistance in series 
with the closed oscillatory circuits, 
thereby increasing their selectivity and 
efficiency. By studying the sketches 
in Fig. 3 it is possible to see the reason 
for and functioning of Ihese by -pass 
condensers. 

Sketch A shows the IA' circuit of 
the detector stage. It will be noticed 
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that the filament end of the grid coil 
returns to the negative side of the 
detector flattent while the leak is con- 
nected tu the positive side of the sanie 
filament. The heavy lines indicate the 
closed oscillatory circuits. As the con - 
densers used tu tune all four of the 
grid circuits have a common elec- 
trical shaft and therefore the rotors 
of all condensers are common to 
each other. the shaft must be grounded 
to some common point in the filament 
circuit. Instead of each grid tuning 
coil being connected direct to the rotor 
of its condenser it must go to a point 
sufficiently negative with respect to its 
flattent to insure the correct grid bias 
for proper operation. Should all of 
the grid coils return to the rotor and 
the rotor be connected to soute point 
in the filament circuit. there would be 
a variation of grid bias amounting to 
15 or 20 volts, which, of course. is 
not permissible. So the next thing to 
do is to connect the rotors of the con- 
densers to a commun point and return 
the filament ends of the grid tuning 
coils to their correct positions and 
then to eliminate resistance losses in 
the LC circuit by generous use of by- 
pass condensers such as Cl and C2 in 
Fig. 2. 

The point in the filament circuit to 
which the rotors of the condensers are 
connected was not selected at randum 
but after careful consideration. It 
could be connected at other points in 
the filament circuit but in its indi- 
cated position it was possible to de- 
crease the number of by -pass con- 
densers to a minimmn of two and still 
reduce the losses greatly. There is no 
external resistance in the LC circuit 
of either the third R. F. coil or the 
detector coil. This makes it unneces- 
sary to use by -pass condensers. 

Sketch B in Fig. 3 shows the grid 
(limit of the third R. F. stage. This is 

LI 
GC 

GL 

CI 
RI 

DETECTOR CIRCUIT 
-A- 

L2 

31D.. R.F. CIRCUIT 
-B- 

L3 

1 

2"9. R.F. CIRCdIT 
-C- 

L4 

FIG.3 

ANTENNA CIRCUIT 
-D- 

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

Sketch C is the grid circuit 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 across the filament of 
the detector tube. This is equal to 
20 ohms and sufficient to broaden the 
tuning of the LC circuit considerably. 
By shunting the resistance of the de- 
tector tube filament with a 1 ofd. con- 
denser, as in diagram A, this loss is 
almost entirely eliminated. Sketch 1) 
shows the first stage of R. F. or 
antenna tuning stage. This stage has 
an included resistance of approxi- 
mately 40 ohms in series with the LC 
circuit but the loss is reduced to a 
negligible amount by capacity 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 author has found it 
particularly adaptable to most of the 
circuits with which he has experi- 
mented. Fig. 4 shows another way of 
using a gang condenser with a series 
filament arrangement. 

Trouble from R.F. Feedback 
One of the few things that are apt 

to cause trouble in a series filament 
set is stray radio -frequency currents 
which are allowed to get into circuits 
where they do not belong and which 
cause bad feedbacks and howls. This 
is a condition which is not confined to 
series filament sets, but is noticeably 
present if not prevented. The judi- 
cious use of by -pass condensers is 
necessary in order to keep the R. F. 
currents in their proper circuits. In 
Fig. 2 these condensers are those 
marked C3, C4, and C5. These con- 
densers eliminate undesirable feed- 
back due to circuit coupling and ma- 
terially aid stabilization. 

With serles filament circuits using 
201 -A type tubes there is always a 
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Diagram showing how a gang condenser may be utilized in a series film 
ment operated tuned radio -frequency receiver without disarranging the C' 

bias voltages obtained through the drop in voltage across the filaments. 

potential difference of five volts be- 
tween each plate circuit, but this does 
not make any difference in actual per- 
formance. It is a desirable feature 
when the tubes are arranged as in 
Figs. 1 and 2. Each succeeding tube 
has a five volt higher plate potential 
to work its natural increased load due 
to preceding amplification. 

With any kind of a radio it is desir- 
able to use a potter tube in the last 
stage of audio and have this tube 
operate with alternating current sup- 
plied from a step -down transformer 
or low voltage secondary. A 171 -type 
tube will fill the requirement of most 
individuals but where additional am- 
plification and handling ability is de- 
sired it will be necessary to use either 
a 210 or one of the new 250 tubes. 

Rectifier and Filter Circuit 
The rectifier and filter circuit neces- 

sary for operating a series of 201 -A 
tubes need not be bulky nor expensive 
and certainly should lie very eco- 
nomical to operate and maintain. A 
full -wave gaseous conduction rectifier 
tube is recommended for this purpose 
and good results will be obtained if 
the input Vol ta re iIiaracieristhis are 

if ¡TIT ti elV 

132 
AMP 

-C' RESISTOR " 

0 

FIG.S 
+b 

220 V 

Circuit diagram of a series filament operated tuned radio -frequency receiver 
employing screen -grid tubes. This circuit is fundamentally the same as 

those previously shown. 

the same as specified by the manu- 
facturers. 

The chokes used are not of a neces- 
sity huge in their proportions, as some 
would lead us to believe, but should be 
no larger than twice the size of a good 
"B "- eliminator choke. Very satisfac- 
tory results were obtained with a 
choke of only 3 henrys inductance in 
connection with a maximum of 10 ofd. 
in the filter circuit. 

This filter circuit was used on a set 
having good audio -frequency trans- 
formers and with a well known type 
of loud speaker. which responds well 
to the lower register. The hum pres- 
ent was entirely within the allowable 
amount Iluil considerably less than the 
same combination operating on A.C. 
tubes. M re inductance and capacity 
could be used if desired but it is un- 
necessary if the filter is properly de- 
signed. It should be distinctly under- 
stood that no such amounts as 50 mfd. 
are necessary and it would be a 
flagrant waste and poor engineering to 
use such an amount. The condensers 
can be the same size and working 
voltage as used by an ordinary "B "- 
eliminator. In many cases it would 
be possible to use lower working volt- 
age condensers because of the absence 
of surge voltages in a series filament 
arrangement. The resistance of the 
entire circuit is of a necessity low. 
The load is large but constant. Where 
there is small fluctuation there are 
only small surges. The circuit is so 
designed that it is impossible to turn 
on the supply voltage to the filter 
without the filter load being attached 
to the output. This fact reduces to a 
minimum the chance of surge due to 
transient conditions, which exist in a 
transformer when no load is applied 
to the secondary and the current sud- 
denly applied to the primary. An- 
other reason for condenser insurance 
when using series filaments is ex- 
plained below. 

With a circuit whose resistance is 
as low as this type there is no tend - 
eney of audio circuits to "motorboat" 
when good audio coupling units are 
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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 amplifier 
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 "tag- 
ging." The reason is apparent when 
the total plate current is compared to 
the total drain. The comparative 
relation is so small that even 
a fifty per cent change in plate cur- 
rent would not change the applied 
potential 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, 
noises and "motorboating" 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 circuit is no more difficult 
than that of a parallel filament circuit. 
All the usual neutralizing circuits 
are workable, including the bridge cir- 
cuits. Fig. 6 shows some of the better 
known methods actually applied. 

The efficiency of series filaments 

nuu:n amw': miocmVui, -^i 

Series circuit 
arrangement of 
the 199 - type 
tubes in an A. C. 
Radiola Super- 
heterodyne. R, 
to R" are the 
current by-pass 
or protective 
resistors. Note 
circuit position 
of the field of 
the electrody- 
namic speaker. 
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440 V. SPEAKER VOLTAGE 
FIELD DIVIDER 

199 TYPE TUBES 
210 

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

A series filament circuit employing 
screen -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 operated with 
their filaments connected in series. 
They have been operating them from 
the light socket for almost three years 
now and the results obtained have 
been perfectly satisfactory both from 
the standpoint of life and service. 
Very little trouble has been experi- 
enced with this arrangement. Tubes 
last almost indefinitely and the quality 
of operation is and has been always 
above reproach. 

-RICE SYSTEM- 
-A- 

-HAZELTINE SYSTEM- 
-B - 

A- 

FIG .6 
- R.F L. BRIDGE CIRCUIT - 

-C- 

Some of the better known neutralized circuits which are applicable to 
series filament operated receivers. 

The sets are wired so that all fila- 
ment connections come out to the back 
of the catacomb. They are not con- 
nected to each other inside the cata- 
comb. The filament connection is 
effected by a terminal strip which con- 
nects them either in series or parallel. 
If the set is to be operated from the 
light socket a terminal strip is pro- 
vided which is so designed as to con- 
nect the filaments in series with each 
other. If battery operation is desired 
a terminal strip is provided which con- 
nects the filaments in parallel. The 
strip which is provided when series 
connection is effected also holds the 
resistance units, which are connected 
across each filament to by -pass the 
plate current. These resistors serve a 
double purpose, the second purpose be- 
ing that 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 
Radiola Superheterodynes from the 
light socket it is necessary to have one 
of their Model 104 loud speakers 
which includes a full -wave rectifier 
and filter. This rectifier supplies ap- 
proximately 130 milliamperes at 440 
volts direct current. The 210 power 
amplifier tube only requires about 20 
milliamperes, leaving almost a hundred 
for lighting the filaments of the 199 - 
type tubes. These tubes operate at 60 
to 63 milliamperes and the difference 
between the current at which they 
operate and the current available must 
be dissipated in some way. The re- 
sistors mentioned before as attached 
to the terminal strip are the ones 
shunted across each filament. These 
resistors are so designed as to by -pass 
the excess current around the filament 
of the tube and also to protect the cir- 
cuit should one of the tubes be re- 
moved from the socket while the 
rectifier and filter is supplying current 
to the set. They must be capable of 
carrying between 80 to 90 milliamperes 
as that current, 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 
understood formulae. 

e? 

a 
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Series Arrangement with 199 -Type 
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 a 440 -volt D. C. supply. The 
resistance of a 199 tube when it is 
lighted is approximately 50 ohms 
and as the current will be limited to 
60 milliamperes by the field and volt- 
age divider resistor we can readily 
calculate the potential drop through 
the tube as 50 X .06 or 3 volts. The 
voltmeter will indicate this amount if 
a reading is taken across the filament 
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 each unit times the 
current being passed. Most electro- 
dynamic speaker fields have a D. C. 
resistance of around 2500 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 5 or 15 volts 
across the tube filaments it will be 
necessary to have the voltage divider 
resistor of such a value to dissipate 
the difference between 165 volts and 
440 volts, or 275 volts. As the cur- 
rent must not exceed 63 milliamperes 
nor be less than 60 milliamperes the 
resistor must have a value of 4500 
ohms. The formula is simply Ohms 
law. R =E /I. R=275/.06 or 4586 
ohms. As it is permissible to have 
more than 60 milliamperes by a slight 
margin without damaging the tubes 
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 quantity to within a tenth 
of one per cent accuracy. 

The circuit referred to is a basic 
series filament circuit using 199 -type 
tubes but no provisions have been 
made for protection of the tubes and 
condensers which must be included in 
the completed 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 by -pass 
condenser which might be connected 
in the circuit. Some sort of protec- 
tion must be provided against such a 
possibility. That is one of the pur- 
poses of the parallel resistors used 
across each filament of a series group, 
as shown in Fig. 7. With this pro- 
tective resistance in place it is possi- 
ble to remove a tube from its socket 
without actually opening the circuit. 
The only change that takes place is 
in the total resistance of that circuit. 
The current which formerly flowed 
through the tube filament is now 
forced to flow through its protective 
resistance. For this reason it is neces- 
sary that the protective resistor be 
capable of passing 70 to 80 milli- 
amperes without damage to itself. 
The maximum variation experienced 
with this method of protecting the cir- 
cuit against surges should not be over 
10 to 12 volts. This amount of varia- 
tion in voltage will never cause any 
trouble. It is possible to make one of 
these resistors variable and connect it 
across the tube which is most sensi- 
tive to filament temperature changes 
and employ it as the volume control 
for the set. 

201 -A Tubes in Series 
It will be found that a series fila- 

ment arrangement applied to 201 -A 

type tubes has a number of advan- 
tages. When using 199 -type tubes it 
is necessary to by -pass the preceding 
plate currents around the filaments of 
each tube because of the large ratio 
of plate current to filament current 
that is present. The ratio of plate 
current to filament current in a 201 -A 
tube is so small that it can he neg- 
lected in designing a series filament 
set. It is also possible to protect a 
series of 201 -A tubes by a single re- 
sistence unit which is an advantage 
over having to use individual resistors 
across each tube. Owing to the rugged 
construction of the 201 -A tubes they 
are not easily damaged by momentary 
surges when they are placed in the 

Circuit ar- 
rangement sim- 
ilar to that of 
Fig. 7 but de- 
signed to em- 
ploy 201 -A 
tubes and a sin- 
gle protective 

resistor. 
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circuit while the current is on. With 
a 199 -type tube if no protective device 
were used across each tube there 
would be sufficient instantaneous cur- 
rent available, due to charged con- 
densers, to burn out or injure them, 
should they be connected into the cir- 
cuit while the supply current was on. 
Then. with the 201 -A tube the addi- 
tional advantage exists of practically 
equal operation with large degrees of 
current variations in the filament. It 
has been found that results are not 
materially changed with variations as 
large as 50 milliamperes. This makes 
it unnecessary to by -pass the preced- 
ing plate currents around the succeed- 
ing tubes. The fact that the voltage 
across each successive filament is 
slightly higher due to the added plate 
current from the preceding tubes is 
not a disadvantage. The increased 
current is not sufficient to harm the 
filaments. 

Mention was made of a single pro- 
tective resistor, this being indicated 
by 112 in Fig. 8. You will note that 
it is connected across the series of 
filaments and a small amount of cur- 
rent flows through it continually. 
The value of this resistance should be 
4.000 or 5.000 ohms and it should have 
a current carrying capacity of 70 to 
90 milliamperes. When all of the 
tubes are in place and lighted a poten- 
tial of 25 to 30 volts will exist across 
this resistor (1t2). The voltage across 
it depends upon the number of tubes 
in the series. Naturally each tube has 
n drop of 5 volts when operated at the 
correct current and five tubes will 
have a voltage drop across them of 25 
volts. six tubes 30 volts and seven 
tubes 35 volts. With 25 volts across 
a resistor of 4.000 ohms a current of 
25 -4000 or .00625 ampere will flow. 
Six ar seven milliamperes can easily 
be sacrificed to safety and insur- 
ance against filter condenser failure. 
should one be removed. n filament 
turn out. or the circuit otherwise 
opened anywhere between the termi- 
nals of Ií2 it will then have a voltage 
across it equal to the entire available 
potential minus the drop through R1, 
this resistor being approximately 700 
to $00 ohms plus the 4.000 ohms in the 
protector resistor R2, providing a 
total of approximately 5,000 ohms. 
Considering the applied potential, (that 
delivered by the rectifier filter com- 
bination) as being 220 volts at normal 
load and that it will rise about 20 
volts with a portion of the load re- 
moved. the current drain through R2 
will equal the applied E.M.F. divided 
by the resistance. I = EiR. This 
load will he approximately 50 milli- 
amperes. A 50 milliamperes load is 
sufficient to hold down any tendency 
of the filter or rectifier circuit to surge 
badly. The damaging surges take 
place only when the circuit is entirely 
opened. With this protective device 
the current load is always at least 20 
per cent of the total. 
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The Mathematics of Radio 
The Calculation of Inductance and the Design of Coils for Short -Rates 

Together with an Introduction to Iron Core Coils 

PART VII 

THE determination of the re- 
quired capacity to make n 
certain coil resonant to a 
certain wavelength is made 

in like manner. The LC constant for 
the desired wavelength is obtained 
from the table published u-Ith our last 
article. Then the value of inductance 
In centimeters becomes the divisor and 
the quotient is the required value of 
capacity. For example. 

We have a coil of 200 mierohenrys 
inductance. Since the LC constant 
utilizes the term centimeters in the 
inductance calculation it is necessary 
to change the figure 200 mierohenrys 
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 condenser - 
inductanee circuit which will be rea- 
sonant to 400 meters. The LC con- 
stant for 400 meters is 45. Dividing 
45 by 200.000 we obtain the value 
.000225, which is the required value 
of capacity or .000225 microfarads. 
Let us prove this determination by 
multiplying the capacity in micro - 
farads by the inductance in centi- 
meters. and see if the result will be 
the LC constant for 400 meters. In- 
cideutly this is the means of determ- 
ining the resonant wavelength. 200.000 
x .000225 equals 45. Reading towards 
the left of this figure, we find that it 
is the LC constant for 400 meters. 

Table i 
Inductance Table of Short -Wave Coils 
AlIIIlI.l I1111111111111111111Iu I111111111I 1111!1 II IIIIII m II I I II IIIlglllllll1::1111!U1!I I III e 

.000025 .110005 .11101 
Mid. Mid. Mid = 

Wavelength 
,Meter. Inductance (Micrehearye) 

10 ... 1.12s .564 .282 

15 ... 2.440 1.270 .635 
20 ... 4.516 2.258 1.129 
25 ... 7.020 3.510 1.755 
30 ... 10.120 5.080 2.530 
35 ... 13.784 6.892 3.446 
40 ... 18. 9. 4.5 
45 ... 22.8 11.4 5.7 
50 ... 28. 14. 7. 
55 ... 34.04 17.02 8.5 
60 ... 40.36 20.28 10.14 
lia ... 23.76 11.88 
70 ... 27.56 13.78 
75 ... 31.66 15.83 
80 ... 36.02 18.01 
85 ... 40.68 20.34 
90 ... 45.60 22.80 

E 95 ... 50.81 25.41 

100 ... 56.32 28.16 

IIIIIIIIIIIIII1111 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINIIIm111111 II!IIIIOIIIa I!IIm P.u!IIlllml!Im1IPmIIIIi, 

By John F. Rider, Associate Editor 

Consequently a capacity of 225 micro- 
microfarads placed in parallel with an 
inductance of 200 mierohenrys (200.- 
000 centimeters) will take the com- 
bination resonant to 400 meters. 

Suppose we wanted this circuit 
resonant to 500 meters. What must be 
the value of capacity with an induct- 
ance of 350 microhenrys. (350.000 
centimeters). According to the table 
the LC constant for 500 meters is 
70.4. Dividing 70.4 by 350,000 we 
obtain the quotient .000211 plus. which 
is the required capacity in micro- 
fa rads. 

Inductance Charts and Tables 
The table showing the wavelength 

and the relation between inductance 
and capacity to cover a definite wave- 
band, makes calculation a relatively 
simple problem. Fortunately. how- 
ever. a still simpler method is avail - 
rble, in the form of charts and tables 
which make calculation entirely un- 
necessary. We fully realize that these 
charts and tables constitute a digres- 
sion from the original purpose of the 
"\Itthematies of Radio." but such 
chart and tables are of immense 
value to the person interested in the 
calculation of inductances required to 
cover certain wavelength ranges. 
This is particularly true with the 
present developments in. and exploita- 
tion of. the short waves. Many power- 
ful broadcasting stations are operat- 
ing on short wavelengths. ranging 
from 10 to 100 meters. and because 
of the need to use several inductances 
tc. cover this waveband with one 
tuning capacity. the accompanying 
curves and tables will doubtless find 
many satisfied. users. 

Starting with the low wavelengths. 
we show the relation between induct - 
ance. capacity and wavelength for 
some of the values of tuning capacity 
utilized in short wave installations. 
The inductance values considered in 
Table 1 range from 0 to 50 micro- 
henrys and the capacity values from 
25 to 100 micro- microfarads or from 
.000025 to .0001 mfds. This table 
shows the maximum wavelength 
covered by any combination of these 
inductances and capacities. By 
utilizing this chart, the interested in- 
dividual can select for himself. the 
desired values of inductance and 
capacity required to cover a certain 
waveband. The selection of the 
capacity will govern the extent of the 
hand, the larger the maximum value 
of the condenser. the greater the wave - 
hand. The curves start at a figure 
greater than zero, since the funda- 
mental wavelength of the coil itself, 

makes it impossible to start the curves 
at zero. 

Referring to the curves in Fig. 37. 
we see the inductance in mierohenrys 
plotted on the ordinate. the wave- 
length range on the abscissa and the 
curves are marked 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 capacity with a maximum of 
50 micro -microfarads, or .00005 mfd. 
What value of inductance Is necessary 
so that we can reach this wavelength 
with this capacity? Referring to the 
curve marked .00005 mfd. and follow- 
ing down until we meet the 30 meter 
ordinate line and then following to the 
left along this line we see that the re- 
quired inductance is 5 microbcnrys. 
Now. it Is not good practice to arrange 
an LC circuit, where the desired 
wavelength is covered with the maxi- 
mum condenser setting, therefore we 
would add about 10 or 20% to the 
required value of inductance. 

Suppose we reverse the problem. 
What value of capacity is required to 
tune a coil of 22.5 mierohenrys of in- 
ductance to 75 meters? Following out 
on the 22.5 mierohenry inductance line 
until we reach the 75 meter wave- 
length ordinate, we find that it is 
practically midpoint between .00005 
and .0001 mfd., or about .000075 mfd.. 
if we had plotted such a curve. Since 
this value of capacity would permit 
reaching the desired wavelength with 
the maximum capacitance setting, we 
might just as well employ the .0001 
mfd. condenser and reach the desired 
wavelength with some capacity to 
spare. Therefore we would select the 
.0001 mfd. condenser. 

Table II 
Inductance Table of Short -Wave Coils 
_,I I,unuulünnnu:CIII,Ie If IIIIIIii ran, Iv r:IaMmi :JIIIIlIn :V!mrL umur o 

i z inch 3 inch 
Turns per inch diameur diameter 

Inductance Inductance 

2 21 t$ .258 
4 .s 1. 

6 1 57 2.3 
S a 37 4.14 

i 10 5.2 6.5 

12 7.7 9. 
14 10. 12.7 

16 13. 16.6 

18 111.!) 21. 
20 21 . 26.5 

22 25.2 31.3 

24 30. 37.3 
26 35. 

28 41. 

30 47.56 
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FIG. 37 
An inductance -capacity chart from which one can determine the vale e of 

inductance, or capacity to cover a given short waveband. 

80 90 100 

Let us assume that we desire to 
know the wavelength range of an in- 
ductance of 17.50 microhenrys and a 
.000025 ntfd. condenser. What would 
be the maximum wavelength covered 
by this c bivativa? \\'e follow up 
along the 17.50 microheury inductance 
line toward the capacity curves, until 
we reach the curve representing the 
.0001125 mftl. condenser. We follow 
down from this point of intersection 
and note that the maximum wave- 
length is 39.5 meters. It should be re- 
membered that all of these figures may 
be determined by resorting to the 
table showing the product of induct- 
ance and capacity and its relation to 
wavelength, but the writer considers 
a chart of this type preferable, since 
it eliminates calculation. The short 
range of inductances was premedi- 
tated, since it gives the chart greater 
utility; particularly to the person in- 
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terested in the selection of inductances 
for use in short -wave receivers. 

Design of Coils 

Having determined the inductances. 
let us now delve into the construction 
of such coils. We know what value of 
inductance is required; let us now de- 
termine just how many turns are 
necessary. Conventional practice has 
definitely decided upon the single 
layer solenoid as best for short -wave 
inductances, and we will not deviate 
Irom this decision. Here again. we 
can resort to the use of formulae, by 
constructing one inductance of a few 
turns, calculating the inductance by 
means of the Lorenz formula (18) or 
Nagaoka's formula, (19) previously 
published. and adding or subtracting 
turns. 'l'he chart shown in Fig. 38 
obviates the necessity of calculathm; 
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'e' A 2=t 4 

....e.11111 

2 4 6 8 10 12 14 16 18 20 22 24 26 28 
TURNS PER INCH 

FIG. 38 

:11111 u ,r i1 m wu uri. i.ni ni r.:u 

Charts from 
which It is 
possible to 
determine the 
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on a given 
size coil form 
to give a cer- 
tain value of 
inductance - 
or vice versa. 
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this chart shows the relation between 
turns per inch anti inductance with 
various coil diameters. for inductances 
suitable for the determination shown 
in the chart designated as Fig. 37. Two 
diameters are considered. namely 2" 
and 3 ". The inductance values covered 
range front .2 microhenry i 200 centi- 
meters) to 37.3 microhenrys (37.300 
centimeters). These values have been 
selected for this table because they 
correspond with the values shown in 
the chart of Fig. 37. The data is 
arranged according to the number of 
turns per inch, increasing steps of 
two. The inductance values are shown 
en the ordinate and the number of 
turns per inch on the abscissa. The 
length of the winding is always taken 
as 1 ", and the formula employed to 
make the calculations was Lorenz's. 
'l'he figures are fairly accurate, being 
nwre than an approximation. 

The operation Of this chart is very 
similar to that of Fig. 37. Here we 
determine the number of turns neces- 
sary for a certain inductance (short 
wave coils only in this table) or the 
available inductance from a certain 
number of turns per inch on 2" and 

diameter winding forms. For ex- 
ample; we have ascertained that we 
require an inductance of 10 micro- 
henrys to tune to a certain wave- 
length. Suppose we have also decided 
upon a certain diameter of winding 
form. say 2 ". IIow many turns per 
inch of winding (total length of wind- 
ing is 1" in all cases gnoted in this 
chart). We locate the inductance 
designation of 10 microhenrys. fol- 
low in until we meet the 2" diameter 
line. ßeading down from the point of 
intersection will show us how many 
turns per inch we require which in 
this case is 14. 

Conversely. suppose we have a 
wound coil. 3" in diameter. with 6 
turns per inch (1" total winding). 
What is the inductance of this coil? 
Locate the 6 turns per inch on the 
abscissa and follow up to the point of 
intersection on either the 2" or 3" 
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diameter line. From this point of 
intersection follow to the left until 
the inductance line is reached. The 
new point of intersection shows the 
inductance of that 6 turn per inch 
coil. 

For the benefit of those who do not 
wish to read charts, the following are 
the two tables used to compile the 
charts of Figs. 37 and 38. The former 
shows the inductance necessary to 
tune to wavelengths between 10 and 
100 meters with capacities ranging 
from .000025 mfd. to .0001 mfd. The 
wavelength limit for the 25 m -mfds. 
condenser is 60 meters. since these con- 
densers are seldom used to tune even 
this high. See Tables I and II. 

In Fig. 39. we show the 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 values from 50 to 
190 microhenrys and is associated with 
the solid lines in the chart. Two inches 
of winding with from 20 to 35 turns 
her inch afford inductance values 
from 53 to 175 microhenrys. Turns per 
inch in excess of 35 are shown in 
curve D and its associated inductance 
designations are shown on the ex- 
treme right hand ordinate. which in- 
dicates inductance values from 100 to 
400 microhenrys. This chart is useful 
in determining the total inductance 
for 2 and 3 inches of winding tin 2 
inch forms when the number of turns 
per inch varies from 20 to 5o. The 
values given in Fig. 39 are suitable for 
the design of inductances to cover the 
broadcast band. The relation be- 
tween inductance values from 50 to 
400 microhenrys and standard capacity 
of .0002.5, .00035 and .0005 mfd. are 
shown in Fig. 40. For intermediate 
capacity values, the table showing the 
relation of wavelength and the product 
of inductance and capacity can be 
used. These values are not absolutely 
accurate but sufficiently so to permit 
their application in design. 

The left ordinate shows the induct- 

ance values and the wavelength figures 
are shown on the lower abscissa. The 
upper abscissa shows wavelength 
values from 350 to 550 meters associ- 
ated with inductance values from 100 
to 300 microhenrys as indicated on the 
right hand ordinate. The solid lines 
(curves) are associated with the left 
hand ordinate and lower abscissa and 
the dotted lines (curves) are associ- 
ated with the upper abscissa and the 
right hand ordinate. 

Iron Core Coils 
Coils employing some substance. 

possessing magnetic properties, as the 
winding form. are known as iron core 
coils or inductances; also as chokes, 
with various descriptive appellations 
defining the application of the wind- 

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 the loops designating 
the winding. or the horizontal lines 
penetrating the loops of the winding 
symbol indicate that the coil utilizes a 
core possessed of magnetic properties. 
The actual material utilized as the 
metal core varies in many cases. Some 
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FIG. 40 
An inductance- capacity chart, used in the same manner as the one In Fig. 

37, but covering the wavebands from 200 to 550 meters. 

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 metals. with nickel as an im- 
portant constituent. 

The drawings of Fig. 30 -A and 30-B 
are somewhat misleading. in that one 
is apt to imagine that this metal core 
is a straight piece of metal or a bundle 
of metal rods of small diameter, 
around which the wire is wound. Such 
cores have been utilized, but that de- 
sign is now obsolete. The present type 
of choke is usually wound on a square 
four sided core as in Fig. 41, or upon 
a form as shown in Fig. 42. 

The actual function of the choke, 
..nin does not intrigue us. We are 
ncerned solely with the calculation 
of the choke. when one of a certain 
amount of inductance is necessary. It 
is, however. impossible when consider- 
ing chokes to neglect n certain dis- 
cussion. The use of n .hake coil is 
primarily intended to tet:ut1 or impede 
the flow of alternating currents, but 
at the sane time to permit the flow 
of direct current. Therefore, in the 
design of an iron core imbalance for 
use as a choke. we must face two con- 
siderations. First we have the flux 
due to the alternating current, and 
then we have the flux due to the direct 
current. This is truc in filter circuits, 
in plate circuits of audio amplifiers, 
etc. Consequently. the care material 
provides a path far ttro fluxes. 

The presence of the direct current 
flux complicates the design of the 
choke. since provision must be made 
to preclude saturation of the core by 
the magnetic flux created by the flow 
of D -C through the winding. The 
means of preventing saturation of the 
core due to the D -C flow. is to include 
an airgap in the core. This gap is il- 
lustrated in Figs. 41 and 42. The 
selection of the size of this gap is, 
however. a very important considera- 
tion. In the first place, the choke must 
possess a certain amount of inductance 
in order that it perform its required 
function. Second. no matter where it 
is used. it is obliged to pass a certain 
amount of direct current. The air gap, 
however. has a tendency to reduce the 
amount of inductance, and if the gap 
is too great. because precaution 
against saturation is exercised, the in- 
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ductance 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 
is 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 mathematical expression 
for these rules is 

N' A 

L=3.2 X 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 discussion, 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 essential 
to remember that it is necessary in 
every choke utilized to retard the flow 
of A -C and to pass a reasonable 
amount of D -C. Examples of such 
chokes are the speaker -output tube 
coupling chokes, filter chokes used in 
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B- eliminators and plate coupling 
chokes. The smaller the value of 
current flow, the smaller need be the 
air gap. but a minimum value is 
usually around .0025 inches. 

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

I X N 
G -3.2 where 

B 
G is the equivalent air gap. 
I is the current (D -Ci in amperes. 
N is the number of turns. 
B is the flux density in lines per 

sq. inch. 
The processes involved in the design 

of chokes. particularly for use in filter 
circuits will be discussed later. 

(To 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 

1 HERE has of late been a grow- 
ing tendency on the part of 
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 of 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 dielectric 
condensers isn't great enough to war- 
rant such a radical change. 

Comparative Power Factors 
Tests on 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 circuit. 

Fig. 1 shows the circuit together 
with all necessary electrical data. It 
will he seen that a normal broadcast 
frequency of 350 meters or 857 KC is 
employed. The tuning inductance or 
secondary winding is assumed to be of 
ample inductance and have a high fre -. 
quency resistance of 8 ohms. 

Since the power factor of condensers 
R 

is simply - or R =PfZ; let us first 
z 

obtain its reactance, 
la lo 
2TFC 6.28 x 857,00 z .0005 = 370 ohms. 

and R the equivalent circuit resistance 
of the condenser is 

R = PfXc 

Engineering Dept., Dubilier Condenser 
Corp. 

By J. George Uzmann* 

For mica condensers 
R= 370x.0025 =0.925 ohms 

For paper condensers 
R= 370x.01 =3.7 ohms 

Total circuit resistance, as above, 
with mica condenser is 

Itt =8 +925 =8.925 ohms 
Total circuit resistance with paper 

condenser is 
fit =8 +3.7 =11.7 ohms 

41, 
0005 

MF. 

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

FIG.1 

A basic oscillatory circuit con. 
taining Inductance. capacity and 

resistance. 

Since 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- 8.93z100 %= 2.77x100% =31% 

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. This clearly shows 
how undesirable paper condensers are 
for this sort of work. 

An inductance coil having a high 

frequency resistance of 8 ohms is one 
Of fair efficiency, and from the above 
it is apparent that the lower the coil 
resistance (which is true for those 
of more modern construction) then 
the more pronounced will be the ad- 
vantages shown in favor of mica 
condensers. 

As a further example. assume the 
coil resistance to be 5 ohms ; in this 
case the problem works out as follows : 

Total circuit resistance with mica 
condenser 

Rt =5 +.925 =5925 ohms 
Total circuit resistance with paper 

condenser 
at =. +3.7 =5.7 ohms = 

S.7 - 5.93 z 100 % = 2.77 z 100% = 47% 

5.93 5.93 
which gives us some idea of the in- 
crease in current where the circuit is 
tuned to resonance using mica con- 
densers instead of paper. 

These figures are, of course. based 
upon a single tuned circuit and front 
this we can easily see the extremely 
poor results which would be obtained 
where several tuned circuits using 
paper condensers are employed. 

In conclusion, we learn that not 
only do paper condensers in high fre- 
quency resonant circuits cause a most 
serious loss in energy in radio fre- 
quency amplifier, intermediate fre- 
quency amplifier. oscillator and filter 
circuits but because of the greater 
damping thereby introduced it is ap- 
parent 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 dielectric condensers are even 
remotely suited for the circuits under 
discussion 
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Tliia section has been created to amornrnodate material on commercial developments and allied subjects relating to specialized progress which are becoming increasingly important. We feel that developments which stimulate broad artirity and tend to enlarge the scope of the radio manufacturer should be tendered individual recognition. "Commercial Developments" will. therefore, be utilized as the medium for presenting suet, worthy subjects as may come to our attention and will be a monthly feature.- -The Editor. 

High Voltage Direct Current Generators 
The Design of Small Capacity High Voltage D -C Generators 

for Radio Transmitters 

By J. H. Blakenbuehler* 

D!MEET current generators for 
industrial usage are generally 
built for 12:5. 250 or 600 volts, 
and for railway applications 

generator voltages as high as 1500 
have been used. Nearly all of these 
generators above 500 volts have had 
compensating pole face windings and 
all except the very smallest sizes have 
had commutating poles. as an aid to 
commutation. 

Modern radio transmitters have. 
however. created a demand for small 
capacity high voltage generators. 
These sets use grid bias voltages as 
high as 1500 volts and plate voltages 
as high as 18.000 volts. In addition to 
merely being able to furnish a certain 
current at these high vtltages. gen- 
erators for this purpose must be so 
designed as to have other desirable 
qualities. Repeated instantaneous 
fluctuations of the load Mich as are en- 
countered in this service must not 
disturb the etmunutatiou of the genera- 

Motor Engineering Dept.. Westinghouse 
Electric d Manu fact wring Conr pan g 

tor. Hippies or fluctuations in the 
terminal voltage due to ionisations of 
the flux caused by the variation of the 
magnetic paths as the slots pass the 
poles. and due to the variation of the 
number of bars short .circuited by a 
brush as the armature rotates must be 
extremely small, preferably less than 
one quarter of one percent of the 
terminal voltage, and of such a fre- 
quency as not to produce annoying 
tones in the transmitter. If the 
generator sloes not commutate without 
sparks. these sparks will cause pulsa- 

taons in the voltage, which will also 
produce audible sounds in the trans- 
mitter. Those pulsations producing the 

-t annoying sounds have frequencies 
between five hundred and two thou- 
sand cycles per second with probably 
the most distressing toue occuring at 
eleven hundred cycles per second. An- 
other necessary consideration is that 
any change in the plate voltage of a 
transmitter will change the frequency 
al the signal slightly. The voltage re- 
gulation of the plate supply generator 
must therefore he a minimum. pre- 

.nwwmumiv,mmumi 

Fig. 1. Above: 
A n armature having two 
windings and a 
double commu- 
tator. for ob- 
taining a high 

voltage. 

Fig. 2. Left: 
A double com- 
mutator, high 

voltage machine 
designed for use 

on airships. 

ferably less than five percent of the 
rated voltage. Generators with furor 
regulation have been known to vary 
the signal frequency so much as to 
cause the reception by a heterodyne 
receiver to he very difficult. 

Flashover Characteristics 
Normally the designers of a genera- 

tor with a terminal voltage of over 500 
volts quite seriously consider the flash- 
over characteristics of the generator. 
Every generator is susceptible to being 
short circuited and when this does 
happen generators of over 500 volts 
generally flash over unless some special 
construction is used to prevent flash- 
over. This flashover, which generally 
takes the form of an electric arc 
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around the commutator between brush - 
holders, may be so violent as to 
seriously damage the commutator or 
brush rigging. This difficulty has, 
however, rather cared for itself in the 
design of these small radio generators. 
11 is necessary to have so hutch wire 
on the armature to generate these high 
voltages that the armature resistance 
is high enough to limit the short cir- 
cuit current to so low a value as to 
preclude flashing or to render harm- 
less any flashover that does take place. 
A generator of large capacity lit these 
high voltages would present another 
problem entirely. 

Nearly all of these relatively small 
capacity high voltage generators are 
built with only two main field ludes. 
The principle reason for this is that 
for a given voltage and armature 
diameter with the two pole construc- 
tion the distance between brushholders 
of opposite polarity aroma l the com- 
mutator is approximately twice as 
great as on the four pole generator. 
This is because the brushes of opposite 
polarity are at diametrically Opposite 
points on the commutator of the two 
pole generator. whereas on the four 
pole generator they are only ninety 
degrees apart. For this reason a flash- 
over has about twice Os tar to travel 
on a two pole generator as on a four 
ple machine. assuming of course that 

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

the grounded parts of the brushbolder 
supports and the bracket. are not so 
close to the live parts as to nullify the 
effect of the additional distance be- 
tween brushes on the commutator. 
This larger flashover distance makes 
the two pole generator better able to 
withstand surges and fluctuations of 
the load. 

Double Commutator Machines 
\\-ben 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 armature wind- 

ings for each commutator in the same 
core. as is shown in Fig. 1. In most 
cases these armature windings are 
duplicates and may be connected ex- 
ternally in series so that their 
voltages add or in parallel to get 

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

Note the flame. 

iouble current. In some instances. 
however. it is desirable to obtain 
two different voltages from the 
same generator and one armature 
etinding differs from the other. An 
armature of this type is shown in 
Fig. 2. This generator was built for 
use on an air ship and is driven by a 
-mall propeller. It delivers both plate 
and filament supply voltages, which 
:re 1200 and 12 volts respectively. 

In some cases such as where the 
generator supplies a ship's transmitter 
it is desirable to have the motor gen- 
erator set as small as possible. Most 
of these types of sets are driven by a 
direct current motor and a separate 
generator would have to be used to 
get the low voltage for filament light- 
ing. It is more economical of space, 
however. to put alternating current 
slip rings on the motor which then 
acts as an inverted rotary converter 
supplying alternating current to the 
filaments, the voltage being stepped 
down by a transformer. 

One constructional peculiarity which 
is sometimes used on these generators 
is to have the positive and negative 
brushes in different paths on the com- 
mutator and to have a barrier on the 
commutator between them. This pre- 
vents ring fire or sparks due to dirt 
being carried around the commutator 
from a brush of one polarity to one of 
the opposite polarity and also increases 
the distance the flashover arc must 
travel in the air. 

The insulation engineer encounters 
some real problems in these machines 
since unlike high voltage induction 
motors or synchronous motors the 
rotor coils and the commutator must 
be insulated for the generated voltage 
and the stator. with the exception of 
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the commutating pole and series coils 
has low voltage insulation for all these 
generators are separately excited at a 
low voltage. Since most of these gen- 
erators rotate at rather high speeds the 
insulation of the commutator presents 
nuite a problem, but the standard mica 
insulated '1"' ring construction func- 
tions satisfactorily even on the very 
highest voltages. 

Slot Insulation 
The slot insulation is quite an im- 

portant factor not only in determining 
the life of the machine but also in 
governing its size. The higher the 
voltage of the generator the thicker 
the insulation around the coil in the 
slot becomes. A section of the two coil 
sides in the .slot of a 7:410 volt gen- 
erator is shown in Fig. 3. The copper 
area in the slot of this 7500 volt gen- 
erator is only 14 percent of the area 
of the slot. and for a 15.000 volt 
generator this slot factor is only 6.8 
Percent. For at standard 25n volt 
generator this figure is approximately 
5(1 percent. From these facts it is 
easy to see that the high voltage 
generators must be much larger 
physically to deliver a certain out- 
put than the corresponding industrial 
generator. There also seems to be a 
minimum economical size for a gen- 
erator of each voltage. Generators built 
>aotller than this mininnun economical 

(['RO4NOEQ CATHODE 
MOY/A/L/ Y/IfK/LLY 

POEM A/N ?t/5H/n6 

oE.f iAtATEO ANODE 

/NSUCATEO CASLF 

Fig. 4. Design of a water barrel 
rheostat used as a load on h'gh 

voltage generators. 

size, for smaller outputs, generally 
turn out to be all insulation and very 
little copper, and a large decrease in 
the output of the generator beyond this 
minimum economical output permits an 
extremely small decrease in physical 
size. 

This thick insulation impedes the 
flow of heat from the armature con- 
ductors to the air and the armature 
ventilation must be carefully designed 
to avoid hot spots in the armature 
where the heat cannot get out. These 
Kotspots will cause rapid deterioration 
of the insulation and subsequent break - 
down. Although a machine may be 
built and insulated so as to pass its 
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initial tests these hotspors may cause 
it to break down after n very short 
period of operation. These armature 
coils of extremely fine wire must also 
be banded down very firmly so as to 
eliminate any possibility of the wires 
shifting and rubbing against each 
ether at the high speeds at which these 
generators operate. This shifting of 
armature conductors also may not 
cause failure until the generator has 
!ken in operation on a short time. 

Design Factors 
These generators have a startling 

length of wire in their armature wind- 
ings. The armature in Fig. 1 for ex- 
ample has 5 miles of wire ou it. This 
armature was wound for use with a 
two pole stator but if the same core 
and commutators were used with a 
four pole stator and the armature was 
wound to generate the .came voltage 
the length of wire would be decreased 
one -third and the axial length of the 
armature would be shortened one- 
fourth. A 15.000 volt ten kilowatt four 
pole generator with a single e ta- 

tor has for instance only six miles of 
wire on its armature and two miles in 

the commutating pole coils. This de- 
crease in the amount of wire on the 
armature by making it four pole in- 
cidentally decreases the armature re- 
sistance thereby materially improving 
the regulation of the generator. 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 varying 
the load. This method was given up as 
too expensive and unsafe, and a special 
hut simple type of water barrel 
rheoststat has been employed very 
successfully. A section of one of these 
rheostats is shown in Fig. 4. At very 
high voltages with a pointed cathode, 
the peculiar phenomenon shown in 
Fig. 5 was encountered. The current 
density at the cathode was evidently 
so high as to decompose the water into 
hydrogen and oxygen which recom- 
blued In a flame at the surface of the 
water. With tlie'i high direct current 
voltages it was quite ras to maintain 
an arc under water. The voltage of 
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these machines during testing is mea- 
sured by an ordinary voltmeter 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 7500 volt, 
25 kilowatt generator show that it will 
carry several times its rated current 
at the rated voltage and still com- 
mutate absolutely sparklessly. 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 adequate. Instantan- 
eous short circuit of this same gen- 
erator caused flashover but no damage 
whatever. 

The future promises considerable 
advance in the art of building these 
high voltage generators. Just how the 
data obtained in the construction of 
these generators will react on the 
design of the industrial motors and 
generators is a matter of conjecture at 
present. hut it surely will reveal some 
important facts. 

Through the Looking Glass 
Sighted by Cervicdynia 

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 been advised that magazines 
never, never, run Columns, that the 
Column is the sacred property of the 
newspaper. 

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

Ergo -we are proud to be the second 
great publication to demonstrate rare 
originality. 

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

Proof of the fact that radio is not in 
a state of chaos--and seemingly not even 
perturbed. is contained in the following 
masterpiece hauled from 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 to 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 evenings. Finally in the 
mails came a letter. It was the sort of 
multigraphed form letter which leaves 
one sentence to be completed in long 
hand. This one required an insert by 
the repair man. The letter read: 

"'Dear Madam: In response to your 
recent complaint regarding your radio 
which you purchased from us. we sent 

our service matt to your home who 
found your set in perfect working con- 
dition. He also informed you at that 
time that the cause of the trouble was 
not due to any fault of the set but to 

- (and then in long hand) failure to 
be at home at appointed hour.' 

"Broken- hearted and ashamed, the lady 
could hardly finish the letter, which 
ended up: 'We are sure that if you will 
judge this matter in the proper light you 
will see the justice of our position.'" 

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

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

This he slid 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 flips in mid -air. 

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

The details of the vision have not been 
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 

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 be the only case on 
record where a low- powered "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 
department of an eminent daily paper 
published not so many miles from the 
land of the baked bean, maple syrup, etc. 
-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 disc. 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 less than minus zero coming across 
in the way of a picture. They admitted 
that they could see something resembling 
the ghost of night flash back and forth 
across the screen, 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 
rend at the receiving end. 

This merely goes to show what can 
happen over night. 

Incidently, if the eminent journal 
would be interested, we have down here 
a nice little device which pictures the 
working of the human mind. The device 
can be attached to any television ma- 
chine or cub reporter. Fundamentally, 
it is much like the well -known -every 
well.known-psychopsyciatric X -ray. 

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

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

THE National Screen Grid short- 
wave receiver comprises several 
rather unique features. (tae is 
the single tuning control. An- 

other is the foundation unit design 
which permits an efficient layout of 
parts. with but a few Connections to 
be made by the assembler. As n result 
of the 222 in the first stage. 11a sensi- 
tivity of the receiver in general is ma- 
terially better than that of the plain 
regenerative detector type formerly so 
much in use. Furthermore. the use of 
the 222 ahead of the essential regene- 
rative detector prevents radiation -a 
problem which would 50011 become 
quite serious if all the short wave re- 
ceivers were of the radiating variety. 
Although heretofore rather carefully 
placed shielding has been considered 
essential to a receiver using the 1 -X 
222 tube, the advanced design of this 
receiver makes shielding unnecessary. 
resulting in ease of construction and 
operation. By means of n series of 
four readily interchangeable trans- 
formers the receiver will cover the 
band of the 100 to 15 meters (3 to 2.1 

megacycles Ì. A transformer for reg- 
ular broadcast reception on the 200 to 
(O0 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. It is not uncom- 
mon to receive broadcasting from ANE, 
at .lava. :4Let at Melbourne. Australia, 
5SW at London, PCJJ in Holland, etc.: 
and static and fading are frequently 
entirely absent when reception on the 
regular broadcast band is exceedingly 
poor. 

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 1 1 2 - A 
tube. The induc- 
tance is of the 

plug in type. 

For instance. at Roston. Mass., it is 
seldom possible for the average broad- 
cast listener to receive KDKA on its 
360 meter wave with sufficient volume, 
freedom from fading. and freedom 
from static to permit enjoyable recep- 
tion for an entire evening. with a 
gaud short -wave receiver. however, 
KDKA, on its 62.5 meter wave may 
nearly always be tuned in with good 
volume and with all the quality and 
freedom from disturbance of a good 
Itieal. 

Aside from the reception of for- 
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Circuit diagram 
of the National 
Screen G r i d 
Short - Wave 
Receiver. Grid 
bias for the 222 
tube is obtained through the 
drop In voltage 
across the 15- 
ohm filament re- 
ri tor. A trans- 
former rather 
than an impe- 
dance is em- ployed as a 
coupling m e - 
dium between 
the 222 and 
112 -A tubes. 

eign broadcasting .stations generally 
possible with a good short wave -re- 
ceiver. reliable reception of such 
American short wave broadcasters as 
KDKA. WABC, WLW. and of long 
distance amateur. commercial, and 
naval code communication, there are, 
of late, also several stations sending 
out experimental "television signals." 

One of the most important parts of 
a television reception system is a good 
short wave receiver for intercepting 
the signals. A special type of audio 
amplifier is then necessary to build up 
the signal to sufficient intensity and 
finally a means is required for con- 
verting the signal into an image. At 
present, many experimenters are em- 
ploying a neon lamp and a revolving 
"scanning disc" 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 be care- 
fully soldered. The two moulded 
mica condensers, located under the 
subpanel, are fastened in place by sol- 
dering their terminals directly to the 
socket and coil clips between which 
they are connected. 

In order to make contact to the cap 
or control grid of the UX -222, use a 
short length of small. flexible, rubber - 
covered wire, or very fine single silk - 
covered wire, running in a piece of 
small spaghetti and ending in a fuse 
clip or similar home-made clip, to snap 
on at the top of the cap. 

For headphone reception, it is 
recommended that a single stage of 
transformer coupled audio amplifica- 
tion be added to the output of the re- 
ceiver as just described. While such 
an additional amplifier is not at all 
necessary, It will be found of consider- 
able aid in receiving distant and weak 
signals. 

When loudspeaker operation from 
such short wave broadcasting stations 
as KDKA, WABC. etc., is desired, then 
the use is recommended of a high 
grade two stage transformer coupled 
audio amplifier of either the straight, 
or push -pull variety. 

For experimental television work it 
is necessary to employ an especially 
designed amplifier of the resistance or 

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

Operating Notes 
At this time, there is no 13 battery 

sub <t itute or eliminator suitable for 

Panel view of the National Screen. 
Grid ShortWave Receiver. 

Ilse with a short -wave receiver. It is 
necessary for satisfactory results, 
therefore, to employ 135 volts of dry 
or storage "B" battery, in addition to 
the usual 8 volt storage "A" battery. 
If an audio amplifier of some sort is 
not to be employed, then a pair of 
"phones" should be connected to the 
"output" posts on the right -hand side 
of the sub panel. 

A good ground should be connected 
to minus A. 

A Phonograph Amplifier 
By A. R. Wilson 

THE past year or two lias seen 
remarkable strides being made 
in the design of audio amplify- 
ing equipment. Amplifiers and 

transformers have been developed to 
such a stage that it is difficult to see 
where an improvement in quality 
could be made. With the introduc- 
tion of the new 250 power amplifier 
tube a far greater loud speaker vol- 
ume is possible than heretofore silice 
this tube is capable of delivering over 
three bines the u nd i.storted power of 
the 210 tube, long the favorite power 
tube for maximum volume and toue 
quality. These developments in the 
quality of radio transmission and re- 
ception have reacted of the phono- 
graph industry and it became neces- 
sary for the designers of phonographs 
to look around fol' some means where- 
by their previously unchallenged su- 
premacy could lie regained. 'Plus 
came the electric photograph known 
under various trade naines as the 
I'anatrope. the Electrola. etc. These 
machines all use as their basis the 
modern high -grade audio amplifier in- 
stead of the 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 electrical phonograph. is prob- 
ably the most interesting of all com- 
ponents. Its function is to translate 
into electrical energy the vibratory 
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For au antenna is recommended a 
single wire of from 35 to 100 feet in 
length and as high and free from sur- 
rounding objects as possible. Perhaps, 
until the operator has had a little ex- 
perience in the operation of the re- 
ceiver. it is well to practicc I y tuning 
in station KDKA on its tt2.5 meter 
wave. 

By means of the variable resistance 
regeneration control (r i g h t -h a n .1 

knob) the detector tube may be made 
to oscillate, and then the carrier of the 
station received. A slight readjust- 
ment of both controls should then 
brim: In the station. 

LIST OF PARTS REQUIRED 
I National Foundation Unit. (Includes 

Westinghouse MIcarta panels, sockets. 
gridleak and R. F. 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. 

1 National Transformer Coil. (4 Coils are 
required to cover the range of 15 to 
100 meters.) 

1 National R. F. Choke No. 90. 
1 National II. F. Impedance No. 10. 

1 Aerovox Molded Mica Condenser .0111. 

Mfd. 
1 Aerovox Molded Mica Condenser .00025 

Mfd. 
Aerovox By -pass Condenser .5 Mfd. 

1 Aerovox By-pass Condenser 1.0 Mfd. 
1 Electra(' Royalty Resistor No. L. 
1 Lynch Equalizer No. 2. 

1 Lynch Equalizer No. 15. 
1 Lynch Grldleak -0 megohms. 
1 Yaxley Filament Switch. 

Eby 1.11 ding Posts. 

motion of a needle traveling over the 
surface of a phonograph record. The 
vibration of the needle is utilized to 
generate current in au electric circuit. 
These changes in current represent 
the vibrations of the needle which in 
turn represent the sound originally 
impressed on the phonograph record. 

The action of the magnetic pick -up 
is a reversal of the action of a loud 
speaker. The selection of a good 
magnetic pick -up does not solve the 

Side view of the Phonograph Amplifier which employs a 250 -type power - 
tube and is A. C. operat-d. 
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problem of good reproduction because 
the audio frequency amplifier must be 
carefully built and use must be made 
of both a power tube 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 that was primarily designed for 
use with then. 

In designing any audio amplifier, 
sire. cost. etc.. play a most important 
part in the final layout. The instru- 
ment desired in this ease was a com- 
plete audio frequency amplifier ca- 
pable of being used after the output 
of a standard magnetic pick -up and 
providing the speaker with a large 
degree of volume together with ex- 
cellent tone quality and at the sane 
time be combined with a plate supply, 
so that the complete unit might be op- 
erated from the standard 110 volt A.C. 
line. The final design of this ampli- 
fier itivoled a complete two -stage 
transformer coupled amplifier utilizing 
one 227 tube in the input stage and 
the new 250 power amplifier tube in 
the output stage. 

The plate supply system consists of 
a half -wave rectifier. filter. and poten- 
tiometer device so designed as to 
furnish plate voltage for the 250 tube. 
together with lower plate voltages for 
the 227 tube, and, if so desired. plate 
potentials of 45 and 90 volts for the 
tubes of a receiver. In order to re- 
duce size, the rectifying transformer 
and filter are made to serve as feet 
for the baseboard. This construction 
is fully illustrated in Fig 2. By 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 used. 
The plate of this tube is connected 
to one side of the high- voltage second- 
ary of the power transformer. The 
filament of the rectifier tube, as well 
as the filament of the 250 tube and the 
heater of the 227 tube. are all lighted 
113 means of separate low voltage sec - 
oudarie< of the Itotver truasfurnter. The 
filter unit is a complete rectifier filter 
in itself and consists of suitable quakes 
and condensers. The 15110 chut section 
of one of the voltage dividers is used 
as the resistance to obtain the bias 
voltage for the 250 tube. The 25011 
ohm rheostat is used as the biasing 
resister for the 227 tube. All leads 
carrying alternating current .should 
be twisted in order to reduce hunt and 
kept as far away as possible from the 
audio transformers. Both the place- 
ment of parts and the :actual wiring 
are clearly shown in the illustrations. 

It is best in any amplifier to oper- 
ate the first -stage tube with the low- 
est grid bias voltage that is permis - 
sible without distortion. The lower 
the bias voltage of any amplifier tube, 
assuming of course the same plate 
voltage, the lower the plate resistance. 
This means that there will be a greater 

Front panel view of the Phono- 
graph Amplifier. The knob controls 
the variable "C" bias resistor for 

the 227 tube. 

transfer of voltages, particularly at 
the lote frequencies. The bias volt- 
ages of both tubes should be adjusted 
with a high- resistance voltmeter con - 
bected directly across the biasing 
resistors. The correct voltage for the 
250 tube is approximately 30 volts 
tthile that of the 227 tube is about 4 

volts with n plate voltage of 90. With- 
out a proper bias the be..t audio trans- 
formers are no better than the worst. 
With the right amount of grid bias, 
the grid is so negative to start with 
that the positive half of the wave 
never makes it positive: no grid cur- 
rent ever flows and both halves of the 
wave are amplified equally. 

Several variations of this amplifier 
suggest themselves. For instance. it 
might be advisable in some cases to 
employ full -wave rectification, especi- 
ally if this amplifier is used with a 
receiver that requires considerable 
plate current. The change from half - 
to 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 been left on the top of the 
base -board for additional equipment. 

LISTS OF PARTS REQUIRED 
1 General Radio type 565A Transformer 
1 General Radio type 527A Filter 
1 General Radio type 587A Speaker Filter 
1 General Radio type 285 D Transformer 
1 general Radio type 285H Transformer 
2 general Radio type 439 Center tap 

resistances 
1 general Radio type 438 Socket 
2 General Radio type 446 Voltage Dividers 
1 General Radii, type 214A 2501 ohm 

Resistor 
2 general Radio type 349 Sockets 
1 General Radio type 437 Adjustable ('enter 

Tan Resistance 
1 Ux 2.50 or CX 350 tube 
1 cx 281 or CX 381 tube 

1 UY 227 or C 327 tube 
1 Baseboard 8 x 16 x 

Piece bakelite S x 11'4 x 3/l6" 
i Binding Posts 

1 Toggle Switch 
-I 1 unf Condensers 
1 Cord and ring 
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Schematic diagram of the Phonograph Amplifier. A single stage of trans- 
former coopied amplification precedes the 250 -power tube. which is suffi- 

cient for most purposes. 
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FANSTEEL APPOINTS NEW SALES 
REPRESENTATIVE 

The Fansteel Products ('n. 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. been 
under the supervision of Mr. Wm. R. Mc- 
Elroy, as sales representative, will here- 
after be in charge of Mr. Chas. F. Saenger, 

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

Mr. Saenger has not as yet established 
an office and address in Pittsburgh but 
maintains offices in Cleveland. Ohio, at 
1109 Bolivar Road. and all correspondence 
in connection with sales may be for- 
warded to him at this address until fur- 
ther notice. 

DUBILiER SALES AND ADVERTIS- 
ING DEPARTMENTS MOVE INTO 

NEW YORK CITY 
In order to maintain closer contact with 

the radio and electrical trades which it 
serves. the Dubilier Condenser Corpora- 
tion has established an office at 10 East 
43rd Street. Nev York City, for its sales 
and advertising department's. Heretofore. ofore. 
these departments have been included in 
the general office located nn the ground 
floor of the Dubilier factory at Wudlawn 
or the northern end of the city. 

At the New York City office will he 
found W. II. Lipscomb, the recently 
elected President of the Dubilier Con- 
denser Corporation, G. E. Palmer, General 
Sales Manager. .1. A. Fried. Industrial 
Sales Manager. and J. George l-ztnann. 
Advertising Manager. 

The factory. located in the company's 
own building amid the ideal surroundings 
of Woodlawn, will continue at the 4:177 
Bronx Itou leva rd address as heretofore. 

R. C. A. MAKES CHANGES IN SALES 
DIVISION 

Effective immediately Mr. J. L. Ray, 
General Sales Manager of the Radio Cor - 
poration of America. announces the fol- 
lowing changes in the General Sales and 
District Offices of the RCA. 

Mr. Quinton Adams. formerly manager 
Radiola Di wlsinn, becomes tuna nager of a 
new major sales division to be known as 
the Engineering Products Division. which 
will handle the sale of broadcasting sta- 
tions. the sale of special apparatus and 
various sales contracts of the Radio Cor- 
poration. 

Mr. E. A. Nicholas. formerly district 
sales manager at New York, becomes man- 
ager Radiola Division. 

Mr. A. It. Beyer, formerly assistant dis- 
trict sales manager, Chicago. becomes dis- 
trict sales manager at New York. 

Mr. D. A. Lewis becomes assistant dis- 
trict sales manager at Chicago. 

ZENITH APPOINTS TWO NEW 
DISTRIBUTORS 

The Zenith Radio Corporation announces 
the addition of two new distributors in 
the middle western territory. The W. M. 
Dutton & Sons Company. with main office 
located in Hastings. Nebraska, 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 Iowa, 
13 canities in northern Kansas, and 3 
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 
territory. 

LESLIE G. THOMAS, NEW POLY - 
MET FACTORY MANAGER 

The Polymet Manufacturing Corpora- 
tion, manufacturers of the Poly-met line of 
power supply essentials, announces 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 his engineering training at the 
Dickinson Technical School, Mr. Thomas 
started at once on his electrical career, 
being associated with such concerns as the 
Electro Importing Company, pioneers in 
the making of radio equipment, the Elec- 
tro Dental Company of Philadelphia. and 
the Bromley- Merseles Company, nianmfac- 
turers of electric dish -washing machines. 

In 1917 he joined the staff of General 
Electric as Statistician and Assistant to 
the Head of the Piece Rate Department. 
Three years with General Electric during 
which time he worked on electrical equip- 
ment for airplanes in war service. he left 
to become Assistant Superintendent in 
charge of production for the Diamond Bat- 
tery Company which position he held for 
three years. 

About this time the lure of radio called 
Mr. Thomas. He left Diamond to become 
Factory Manager for the F. A. D. Andrea 
Company. makers of I1tda products. Mr. 
Thomas left three years later to join the 
Freed -Eiseman Corporation. 

Front this concern, Mr. Thomas has now 
come with a record of consistent success 
behind him, to the Polymet Manufacturing 
Corporation, 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 JENSEN 
SALES FORCE 

Five apointments to the sales toree of 
the Jensen Radio Manufacturing Company, 
Chicago, III., and Oakland. Calif.. have 
been made by Thomas A. White. general 
sales manager. Four 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 call 
on manufacturers. 

J. W. Sands. with headquarters at Day- 
ton, Ohio, will contact the wholesale trade 
in Ohio. Michigan. Indiana. Kentucky and 
West Virginia. Mr. Sands was with the 
Magnavox Company at the same time Mr. 
White was with that organization. Prior 
to this recent appointment, he was with 
the sales department of the Splitdorf 
company. 

The metropolitan New York city terri- 
tory. in addition to the states of Pennsyl- 
vania. Delaware. New Jersey, Maryland 
and Washington, D. C., has been assigned 
to James A. Kennedy who will make his 
headquarters in New York. Mr. Kennedy 
resigned a short time ago from Arthur H. 
Lynch. Inc., to join the Jensen sales or- 
ganization. 

L. R. Hadin. prior to his appointment. 
was associated with Jack D. Underhill, 
manufacturer's agent for the Fansteel 
company. Mr. Hadin. with headquarters 
at Schenectady. will travel extensively in 
New York state and the New England 
states. 

In the Northwest territory consisting of 
Wisconsin, Minnesota. Iowa, Nebraska, 
North and South Dakota. W. V. Crowley 
will he the Jensen sales representative. 
Mr. Crowley will make his headquarters at 
Chicago where he was formerly with 
Charles II. Freshman, Inc. 

C. F. Crane. who up to the time he 
joined the Jensen organization. was as- 
sistant sales manager of the Briggs & 
Stratton CO.. Milwaukee. will all on 
manufacturers. Mr. Crane will also travel 
eut of the Chicago office. 

NATIONAL CARBON INTRODUCES 
EVEREADY SETS 

The National Carbon Company, Inc., has 
decided to enter the radio receiving set 
field. Roth A.C. hatteryless receiving sets 
and battery -operated receiving sets will be 
marketed by this company, under the 
trade name of Eveready receiving sets. 
The decision to produce the sets which 
will he marketed. has been arrived at as a 
result of considerable research and ex- 
perimentation. 

NEW COMPANY TO MANUFACTURE 
CERAMIC PRODUCTS 

Henry L. Crowley. for many years 
President of the Isolantite Company of 
America, has sold his interest and re- 
signed in order to forni Henry L. Crowley 
& Company. Inc., with factory and main 
offices at 54:1 North Arlington Avenue. 
East Orange. N. .1. For several years past 
Mr. Crowley has been creating new ma- 
terials to fit specific needs. He has 
recognized the exceptional need for the 
application of modern American research 
and scientific production methods to the 
ceramic industry. in order to meet the 
requirements of the radio and electrical 
fields, 

The new organization has assembled a 
skilled personnel as will as the necessary 
equipment to carry out out this plan of 
producing an extensive line of ceramic 
products under the general name of Cro- 
lite. Instead of producing a single ma- 
terial after an unalterable formula but 
subject to the variation of natural raw 
materials. ('rolite is made from synthetic 
materials after one of several formulae, 
each intended to bring out some predomi- 
nant characteristic or combination of 
characteristics. such as porosity, extreme 
electrical strength. heat shock resistivity, 
resistance to extreme temperatures, chemi- 
cal immunity, a given coefficient of expan- 
sion, and so on in meeting specific needs. 
Grnlite may be fabricated in rods, bars, 
slabs and other shapes, ranging from 
twin -hole tithing for A heater tithes, to 
large tubes for resistance supports. 

Mr. Crowley is in direct charge of sales, 
which will be based n technical develop- 
ments and sound engineering co- operation. 
as well as the general administration of 
the organization. II. t'. 1loltunes and Rob- 
ert Crowley, long experienced in ceramic 
production. will he in charge of produc- 
tion and engineering. 

BRACH C.O. OBTAINS CORD CON- 
NECTOR PATENT 

The L. S. Brach Manufacturing Cor- 
poration have obtained patent number 
1.669.0:15 tel Cord Connectors which covers 
all types of Cord Connectors using the 
two flat moulded sides in combination with 
double ended contact springs. This is the 
popular type of Cord Connector now being 
used. The L. S. Brach Manufacturing Cor- 
poration are arranging for a limited num- 
her of licenses to be issued to interested 
cot panies. 

Phone Plug patents employing the auto- 
matic grip features have been allowed to 
the Seaboard Engineering Company on 
patents No. 1,669,013 and No. 1,669,042. 
The Seaboard Engineering Company have 
obtained these patents by assignment from 
Cromartie, Nielson, Nowosielski and the 
Splitdnrf Company. The Seaboard Engi- 
neering Company have issued a non -ex -- 
elusive license to the L. S. Brach Manu- 
facturing Corporation and are preparing 
to license others through their attorney, 
Mr. A. D. T. Libby of 392 high Street, 
Newark. N. J. 

SAAL COMPANY CHANGES NAME 
To indicate the 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 been 
announced: the concern becomes the L. S, 
Gordon Company. 
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LEKTOPHONE CORPORATION EX- 
TENDS POLICY OF LICENSING 

MANUFACTURERS 
In accordance with a program recently 

adopted by the Lektophone Corporation. 
who own and control the basic patents and 
improvements on controlled -edge radio 
cone speakers, the company has extended 
its original policy of licensing and will 
make Lektophone patents available to all 
major radio manufacturers in the United 
States who can qualify to the company's 
standards, it was recently announced. 

The Victor Talking Machine Co., Bruns - 
wick -Brake Collender Co.. and Columbia 
Phonograph Co., use speakers licensed un- 
der Lektopl patents covering the em- 
ployment of the Hopkins and Lektophone 
principles at the present time, and the 
following manufacturers have been licensed 
to build radio speakers and speaker 
citasses employing Lektophone patents: 
American Bosch Magneto Corp.; Amplion 
Corp. of America: Brandes Products 
Corp. Farrand Manufacturing Co.: Mar- 
cus C. Hopkins: O'Neil Radio Corp 
Pattie Phonograph & Radio Corp.; Radio 
Corp. of America : Radin Foundation. Inc.: 
Stromberg- Carlson Telephone Manufactur- 
ing Co.: .1. S. Timmons. Inc.: United 
Radio Corp., and Utah Radio Products Co. 

GREBE ANNOUNCES APPOINT- 
MENT OF DISTRIBUTOR 

A. II. Grebe and Company, Incorporated. 
announce the appointment of A. K. Sent 
ton. incorporated, of No. :I:f West First 
Street, Charlotte. Nnrtb Carolina. tus n 
distributor for the Grebe line of radio 
pri ad Hirt s. 

It. A. Lewis has been appointed nun 
ager of the Cleveland Branch of the De 
troit Electric Company. exclusive distribu 
tors of the products of A. IL Grebe and 
Company. Inc. 

The Cleveland bl:ulrl was established 
last year to take eare of Grebe trade in 
this territory. 

Lewis has served in technical and sales 
capacities with the Detroit ureic distribu- 
tor for :a number of years. 

CELORON CO. APPOINTS NEW 
FACTORY REPRESENTATIVE 

'l'he Crluruu Company ( Divisinou of the 
Diamond Stine fibre Company 1, Bridge- 
port, l'a., in conjunction with the opening 
of its new laboratory, and the introduc- 
tion to the electrical, radio and automo- 
tive Ileitis of Celoron molding co11tpnu11ds, 
a1111ua1184s the appointment of 31. It. \V. 
Wales as factory representative on mold- 
ing puwder: and resins. 

Mr. It. W. Wales enjoys a background of 
1111111y years of experience in the develop- 
ing and manufacture of molding 181111- 
pounds, having been connected with one 
of the largest manufacturers of this ma- 
terial for fifteen years. 

LANDIS COMPANY TO HANDLE 
CARRYOLA ADVERTISING 

Mr. O. L. Prime. President of CutrryoI :t 
Company of America has just 1111 nnu11ets1 
the appointment of (teed I7, Landis Com- 

fnauy 
of Chicago to handle the advertising 

or Carreola Phonograph, Electric -Pick- 
ups- and the rest of the Carryulti prod- 
ucts. 

This announcement. following so 1.10501y 
on the selection of bur. Ray Reilly as 
Sales Manager. promises a forceful effec- 
tive advertising and sales program for 
Ca rryoht. That program will be the st 
extensive ever put behind 111e sale of so- 
called "portable" phonograph S. It will 
not only cower the i 'sited States olio,- 
pletely, but will extend into the world's 
export markets. where Carry'ola already 
enjoys It strong sale. 

Major steed G. Landis, the owner of the 
advertising company bearing his mime, is 
not a strittiger to the phonograph busi- 
ness. Ile was Advertising Manager of 
"Brunswick" when he entered the World 
War in which lie shut down thirteen 
enemy ai re ra fts as it pursuit aviator. and 
rose from the rank of private to Major. 
commanding One of the crack .\meritan 
84111/111111118. 

In addition to the Ca rryola business. the 
Reed G. Landis Company handles advertis- 
ing for over thirty hnportnnt concerns. 
among which are the Chicago and North 
Western Railway. Automotive Equipment 
Association, National Air Transport, Inc., 
and Campbell -Smith Ritchie Company, 
builders of the famous "Boone" Kitchen 
Cabinets. 

THOMAS G. 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 connected with 
the Mexican Telephone and Telegraph 
Company as Vice- President and Chief 
Engineer in full charge of all of the com- 
pany's operations in Mexico. From 1917 
to 1927 he was connected with the Allied 
Machinery Company of New York, which 
was owned by the American International 
Corporation of that city, as President of 
its most important subsidiary -The Horne 

Thomas G. Nee 
President. Acme Wire Co. 

Company. I .i a ii r,.d. in .1:11,11 II urnle a 
notable smc, of t iii. , 11111.ní. p: utiii. 
I:uly Burin_ Ih,. iry I,dl.ntluc the 
war. 

lie. Nee hats had 11 lung huein train- 
ing in lilies that make hint very familiar 
with the prnduris of The :Verne Will, CO. 
Ills long runneelinn with the telephone 
and telegraph business familiarized him 
with roils, wire of all kinds. e leasers 
ullid oilier elect 'ical wire prnduris That 
he stepped from the position of chief engi- 
neer to executive leadership in both of 
the companies wish which he haw been 
connected. is a rntplimeut t Iris business 
sagacity :not to his practical engineering 
I raining. 

BRYANT ELE(:TRIC COMPANY AC- 
QUIRES HEMCO PLANT 

Arralgeme11ts to purchase the Hemet) 
plant, trade- m :u-ks, patents and processes 
by the Bryant Electric Company of Bridge- 
port. Conn.. is a traulsalc ' , the news of 
which will be received with great interest 
by the t' lect ri rai iminstt , 

'fire Itrymlt Elect vii- Cuulp:illy has boon 
making wiring devices for forty years. It 
is the oldest :Ind largest company of Its 
kind in the world. 

The line of Bryant material has grown 
from eight ur 1e11 devices umdc in ISSS to 
over 4,000 different lavires in I112M, and 
the plaid of the Bryant Company is 0110 
of the show pleas :uul landmarks of the city of Bridgeport, occnpyimg over five 
acres of ground, with half a million square 
feet of floor space anti employing upwards 
of I.5I0 hands. 

The Bryant line consists of metal shell 
111111 porreiaiu lamp reeeptaeles 11,1d sock- 
ets and their accessories: and surface 111111 

1111811 sw I trhes : fuses and fuse holders: 
baseboard reeeptncles and plugs: rosettes: 
curd connectors: hospital signal equip- 
ment, ele. 

The Iletneu Electric Manufacturing Com- 
pany has been in business as makers of 
moulded sockets. mou bled plates and other 
composition parts for electrical jot rposes 
for many years. They are the originators 
If Phenolic moulded wiring devices. Their 

line is well and favorably known through- 
out the industry. It includes plural sock- 
ets, composition plates of a very ntirile- 
t ire design, and miscellaneous Neel de- 
vices for electrical purposes. 

It is the plan of the Bryant Company to 
expand this line and develop many new 
composition ade\iees, alud it will maintain 
its present policy of distributing all of 
this material through jobbers. 

Stocks of llemco material wilt be addel 
to the Bryant stocks at Bridgeport, Chi- 
cago and San Francisco. 

GENERAL RADIO CO. ISSUES 
CONDENSER LICENSES 

The following companies have been is- 
sued licenses by the General Radio Com- 
pany udder all or part of the features cov- 
ered by U. S. Patent No. 1,542.995, pertain- 
ing to methods of variable air condenser 
construction. 

American Bosch Magneto Corporation 
\mrad Corporation 
Brandes Products Corporation 
Samson Electric Company 
Seovill Manufacturing Company 
Silver -Marshall Company. Inc. 
Stromberg- Carlson Telephone Mfg. Com- 

pany 
The Seovill Manufacturing Company- of 

Waterbury. Connecticut, have issued to the 
General Radio Company a license under 
1'. S. Patent No. 1.258.42.'1. Titis patent was 
issued on March 5. 1918, to Fritz Lowen- 
stein and covers the shaping of variable 
air condenser plates so as to give prede- 
termined frequency variation, ils opposed 
to uniform capacity variations such as 
would be obtained with senti -circular 
plates. 

SILVER- MARSHALL APPOINTS NEW 
ADVERTISING MANAGER 

A uew-eomer to the field of Itadiu is 
Ii. I.. Wi l linens who has recently assumed 
the duties of Advertising blanauer of Sil- 
ver- Marshall. Ina., t'hieago parts manu- 
facturers, Mr. Williams. however. brings 
to his new connection a wealth of adver- 
tising and promotional experience gleaned 
in the automobile field. As an engineer - 
writer of i nternat inn al experience he has 
otrll hied tie editorial chair of some of the 
mare prominent motor journals, in Eng- 
land and United States. Ile forsook that 
field only to organize nid conduct the 
sales promotion department of Bendix 
Brake Company in putting over the Ben - 

dix airplane brakes and wheels. Since 
that time he has built up an enviable 
record in the service of the Iliannnd T 
Motor Car Company in establishing and 
putting on a proltmnking basis the service 
department of that large factory's many 
bronches. Those WI10 know Mr. Williams 
and Si h-er -lia rshall predict that the hair 
will fiy in the parts agni kits field this 
fall. 

HERMAN A. SMITH JOINS 
PEERLESS 

The United Radio Corporation of 
Itoehester, New York, manufacturers of the 
I'eerless Reproducer, announces that bur. 
Herman A. Smith, formerly Sales bl :uta- 
ger of the Argils Radin Corporation. has 
just been appointed Eastern Sales Man- 
ager. 

Mr. Smith is well known in Radio Trade 
ei roles. Ile was for three wears in charge 
of l- itstern sales for the \Vorkrite Manu- 
facturing Company and the Music Master 
Corporation, later becoming Southern Sales 
Manager for the latter concern. 

In his new connection, bur. Smith will 
have charge of the atlantic Coast District 
south of New York, with headquarters at 
Haiti nlnre. He takes up his new ditties 
immediately. 

KELLOGG COMPANY INCREASES 
SALES FORCE 

The Kellogg Switchboard and Supply 
C pang of Chicago, manufacturers of 
Kellogg A -C radio sets and A -C tubes hats 
appointed Me. W. E. Conners to represent 
them in their Northern Illinois and 
Duliana Ierriiors. Ilr. Conners has had 
several years sales experience in the Mid- 
dle West. 

Another addition to the Kellogg force is 
Mr. lt. II. Dorst. Ile will represent his 
firm in Ohio and in parts of Pennsylvania. 
West Virginia, Kentucky. Indiana and 
M ichigal. Mr. Durst has spent several 
years in specialty sales work with distrib- 
utors and dealers. Ile has successfully 
filled the position of Crew Manager, hand- 
ling sectional sales for a well known 
household artiele. Also he has marketed 
specialty products for a large department 
store. 

Mr. C. W. Hunter has been appointed to 
represent the radio division of his firm in 
the states of California, Oregon, anal 
Washington. 

Mr. Hunter has made an excellent 
record in his former territory which con- 
sisted of Ohio, Michigan, and parts of 
Pennsylvania, West Virginia. Kentucky 
and Indiana, having established some ex- 
cellent distributing agencies for Kellogg 
during the past several months. 

For several years prior to his affiliation 
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with the Kellogg Company. \lr. Hunter 
acted as General Sales and Production 
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 Benjamin 
electric Company, of Chicago. 

Mr. Hunter's California headquarters 
will be at offices of the Kellogg branch at 
1054 Mission Street, San Francisco. 

R. B. Nall, former Sales Manager of the 
Davidson Talking Machine Shop of Chi- 
cago has been selected to represent the 

Kellogg Radio Division of the Kellogg 
Switchboard & Supply Company of Chi- 
cago. His territory will include Northern 
Illinois and Indiana, exclusive of Chicago. 

The retail experience gained in radio 
by Mr. Nall will make him especially 
valuable to the Kellogg Company. 

Mr. J. E. Loeber has been appointed to 
represent the radio division of the Kel- 
logg Switchboard & Supply Company on 
the great South Side of Chicago. 

Since August, 1926, he has been Sales 
representative of the entire city territory 
for the All- American Radio Corporation. 
Previous to this he was connected with the 
Howard Radio Company in Chicago. 

For seven years previous to his affilia- 
tion with the radio industry, Mr. Loeber 
served in the Advertising Department of 
the Herald-Examiner of Chicago. 

F. D. WILLIAMS NEW RAYTHEON 
OFFICER 

The Raytheon Manufacturing Company 
of Cambridge. Mass.. recently announced 
the election of Mr. Fred D. Williams as 
vice- president of the company. For the 
past year he has been president of the 
Dubilier Condenser Corp. of New York and 
formerly he was director of sales for 
Grigsby -Gruno Ilhuls Cu.. of Chicago. 

W. II. LIPSCOMBE HEADS 
DUBILIER 

The Dubilier Condenser Corp. of New 
York City announced the election of Wil- 
lem H. Lipscombe as president of the 
company to fill the office left vacant by the 
resignation of Mr. Williams. Mr. Lips - 
combe was previously connected with the 
Habirshaw `Vire and ['able Co. and the 
U. S. Steel Products Co. 

STEVENS & CO. MERGER BRINGS 
PLANS FOR EXPANSION 

Stevens & Company, pioneers in the cone 
speaker field, have merged with Adams 
Sibley Development Corporation and is 
now called the "Stevens Manufacturing 
Corporation." The officers of the newly 
formed corporation are: Mr. Leslie Stev- 
ens, 

president 
; Mr. ,lame: T. Sibley, vice- 

president : Mr. Clifford E. Stevens. treas- 
urer : Mr. Philip C. Adams, secretary : 

and Mr. J. B. Price sales and advertising 
manager is chairman of tho board of 
directors. as in Stevens & Company, Inc. 

Mr. James T. Sibley has had many 
years' experience in manufacturing pho- 
nographs and is a recognized expert in 
this field. 

Stevens & Company, Inc., as well as 
Adams Sibley Development Corporation, 
are owners of very valuable patents on 
acoustic devices covering both radio loud 
speakers and phonographs. They nave 
also developed an electric motor, which 
on account of its unique principle and size. 
will be used for portable phonographs as 
well as large phonographs and on this 
new item alone the new company has 
already large contract orders on which 
production will begin shortly. The Stev- 
ens Manufacturing Corporation is also 
bringing out an electro- magnetic pick -up 
as well as a capacity pick -up. 

There are many other items in the de- 
velopment stage, applicable to the phono- 
graph and radio which will be 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 192k -1929 
line, which have the double action princi- 
ple, as well as a two -point suspension 
unit, specially designated to handle power 
amplification of the new powerful A.C. 
sets. 

Two of these speakers are cabinet mod- 
els -one a modernistic design. the other a 
Gothic model. The other two are dull 
bronze cones, with the "Golden Edge 
Chime," mounted on brown mahogany 
sounding hoards. 

TOBE'S NEW YORK OFFICE 
CHANGED 

The New York office of the Tobe 
Deutschmann Co., formerly located at 126 
Liberty St., has been moved to 117 Liberty 
St. the office is now in charge of Mr. A. 
.T. Lyons who replaces Mr. Smelly as New 
York representative. 

OPERADIO MOVES TO LARGER 
QUARTERS 

The need of additional space for Mil n u- 
fact uring purposes has necessitated the 
removal of the Operadio Manufacturing 
Company to larger quarters at St. Charles. 
Illinois, forty miles out of Chicago. Al- 
though an addition was built on to the 
former factory last year. this was found 
to be inadequate to meet the increasing 
demands for Operadio products. 

The new plant has been laid out to meet 
the specific requirements of the Company 
in the manufacture of its amplifiers and 
loud speakers, and was taken over on 
May 20th with no interruption in the out- 
put of Operadio bloc type speakers and 
power amplifiers. 

The executive and sales office have also 
been moved to St. Charles. but a Sales and 
Service office has been maintained at 
S South Dearborn Street. Chicago. 

The Zinke Company, 1323 South Michi- 
gan Avenue, Chicago, continues as sales 
representative for Operadio Speakers 
throughout the United States. 

CHAMBERS AND HALLIGAN OPEN 
CHICAGO OFFICE 

L. A. Chambers and W. J. Halligan. 
manufacturers' agents, have announced 
the opening of offices at 549 W. Washing- 
ton Boulevard, Chicago. Ill., representing 
Silver- Marshall, Inc., and Potter Manufac- 
turing Co. Mr. Halligan has until re- 
cently been identified with Tobe Deutsch- 
mann Co. of Cambridge, Mass., as Vice - 
President and Sales Manager. 
vertising. 

CHICAGO TRANSFORMER CORP. 
The Chicago Transformer Corp.. with of- 

fices at 45.41 Ravenswood Ave., Chicago, 
has been formed for the purpose of manu - 
facturing all types of transformers for the 
radio field. The officers are: W. J. Leidy. 
president ; Earle Knight. vice- president 
A roi fleifason, secretary; and G. lt. Black- 
burn, treasurer. 

The Chicago Transformer Corp. is incor- 
porated for $50,000. 

ACME ELECTRIC INSTALL NEW 
AUTOMATIC MACHINERY 

The Acme Electric and Mfg. Company 
with general offices at 1444 Hamilton 
Ave.. Cleveland, Ohio., are now making 
preparations to Install many- new produc- 
tion devices and automatic labor saving 
machinery to take care of the increased 
demand that is to exist for their new and 
attractive line of radio items that they 
are to manufacture and market this com- 
ing season. 

BUCKINGHAM MOVING INTO 
LARGER QUARTERS 

The Buckingham Radio Corporation. 
well known Chicago manufacturers of 
radio sets, is moving its offices and fac- 
tory from 25 East Austin Avenue to 440 
West Superior Street. 

The new factory location will increase 
past production facilities five tines. 

Extensive Installation of special ma- 
chinery- and equipment for the manufac- 
ture and finishing of all component parts 
and materials used in the Buckingham 
radio receivers is being rushed to comple- 
tion. 

Anticipation of a big demand for Buck- 
ingham products has necessitated not only 
a general expansion of manufacturing pro- 
grams and equipment but extensive addi- 
tions to personnel as well. 

Paul McK. Deeley, for a number of 
years Chief Engineer of the Electrical Re- 
search Laboratories, has joined the Buck- 
ingham organization in the capacity of as- 
sistant to the president, and in charge 
of sales. Mr. McK. Deeley has been ac- 
tively- connected with the radio industry 
since about 1915 and brings to the Buck- 
ingham organization a world wide fund of 
experience In radio engineering, factory 
production and management, sales and ad- 

SPLITDORF TAKES LARGER QUAR- 
TERS IN CANADA 

The visit of Mr. G. Ryan, manager of 
the Splitdorf Branch in Toronto. Canada, 
to the headquarters of the Splitdorf Elec- 
trical Company in Newark, N. J.. was 
made the occasion for the announcement 
that the manufacturing and assembly de- 
partments of the Splitdorf Electrical Com- 
pany, Ltd., are now located in larger 
quarters in the Canadian city. 

The Canadian branch now occupies, Mr. 
Ryan announced, the entire building at 44 
Carlton Street, Toronto, where attention 
Is devoted to both automotive and radio 
products. The Canadian company is mak- 
ing arrangements now to take care of 
large production both of radio receiving 
sets and of the automotive products of the 
Splitdorf company. 

Mr. Ryan expressed the opinion while 
here that contemplated action as to gov- 
ernment control of radio broadcasting in 
Canada would materially benefit the whole 
radio situation there. He looks forward 
to a banner year in radio business. 

DETROIT RADIO SHOW 
The 1928 Detroit Radio Show is round- 

ing into shape with many reservations al- 
ready in. The date has been set as Oc- 
tober 15th to 20th Inclusive and the place, 
Convention Hall, Detroit, Michigan. 

This great merchandising event and 
largest of the consumer radio shows will 
appear this year in a new dress. Every 
one of the larger exhibitors will enjoy the 
use of a 24 x 24 ft. stage setting showing 
the various uses of radio and in various 
situations. Each of these beautiful stage 
settings will he different from the others. 
furniture equipped, lighted and spot 
lighted and decorated e pletely-, includ- 
ing janitor service, all in the one mod- 
erate price. This is, as far as known, the 
most ambitious program for a unified dis- 
play ever undertaken at a radio show. No 
individual decorations will be permitted 
along the thousand feet of these staged 
displays which are pointed for selling 
radio itself to the public. 

The sixty or more smaller exhibits will 
have the use of metal frame booths of an entirely new type and may decorate in 
their own way. 

The program will include a display of 
Television and radio electric stunts as well 
as broadcast headliners and the customary 
musical events. 

Each of the larger exhibitors will have 
an official hostess in charge of their booth 
and a popularity contest will be conducted 
among theta. The usual attendance prizes 
will be given and much excitement and 
interest is pr iced for the entire week 
of the show. 

The Detroit Radio Show given each year 
by the Radio Trade Association of Michi- 
can will he given this year as a strictly 
co operative and profit- sharing venture 
among the exhibitors. The Show Com- 
mittee in charge this year consists of 
Corley W. Kirby, of WG1IP. Chairman, 
assisted by ll. M. Grier of The Grier 
Sutherland Co.. President of the Associa- 
tion; H. J. Van Mullen of Van's Auto Ac- 
cessories: Warren F. Brennan of the 
Stewart Co.; D. W. Burke of the Radio 
Distributing Co.: Barney McEachen of the 
Aitken Radio Corp.: E. L. Tyson of the 
Detroit News; L. C. Knapp of Cummings 
Bros.: II. E. Haggerty, Mtgs. Agent; 
Leslie A. Peck of the Northwestern Tire 
and Battery Co and A. M. Edwards. 

The show will again he under the man- 
agement of A. M. Edwards, who has con- 
ducted this event for the past five years. 

The Dealers Day Banquet held in con- 
nection with the Detroit Radio Show will 
he held on Tuesday evening. October 16th, 
but no public announcement will be made 
of the exact time or place. This is held 
as a pale dry secret. 

PEERLESS NEW PRODUCER GOES 
TO NEW HOME 

The United Radio Corporation, manufac- 
turons of Radio Speakers, have outgrown 
their old quarters at Clarissa Avenue. al- 
though from a starting point of one -half 
a floor two years ago they now occupy 
three. On May 15. they moved to their 
new factory at Leighton. Atlantic and 
Crouth Avenues, Rochester. New York. 
The factory is a modern, fireproof brick 
building of single story, daylight construc- 
tion. It has 800 feet frontage on Leighton 
Avenue and 53,000 square feet of space. 
Here the Peerless Gothic Cone Speaker and 
the new Peerless Dynamic 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 current instruments designated as type P15. They are of the direct- reading type and are applicable for general testing and laboratory work where high accuracy is required. 
The voltmeters and single -phase watt- 

meters are of the electrodynometer type. 
The ammeters are of the moving iron type using vanes of non -residual metal. All In- 
struments are shielded and are damped by 
an improved design of air damper making 
possible accurate measurements ou fluctu- 
ating loads. 

The ammeters have a double range which 
can be changed while the meter is in use 
by a series -parallel switch mounted in the 
case. The movements are mechanically 
strong and will successfully stand high 
momentary overloads. They may be used 
on circuits up to 500 cycles and also on 
direct current with but slight reduction in 
accuracy. 

Westinghouse Type PY5 Portable 
Voltmeter. 

The voltmeters have an accuracy of 14 
per cent and can be used without appreci- 
able error on direct current and nu alter- 
nating current up to 133 cycles. They 
are provided with a push -button for clos- 
ing the circuit. This can be locked in the closed position when using the instrument 
for continuous service. 

The single -phase wattmeters have an ac- curacy of y4 per cent and may he used on circuits 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 switch inside the in- strument operated by a knob in a recess 
in the case. Voltage ranges are changed 
by changing the terminal connections. 
The voltage circuit contains a push-button switch which may 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 

as type 1..X2, are compact, accurate, and are particularly suitable for automobile, battery, radio, and miscellaneous testing. 
They are of the permanent magnet mov- 

ing-coil type and operate on the D'Arson- 
val principle. The moving coil rests on 

Westinghouse PX2 Voltmeter 

hardened steel pivots moving in sapphire 
jewel I ea rings. The mechanism is nmu n ted 
on a molded micarta base and has a cas' of the sane material. A mirrored dial aid 
II knife edge pointer facilitate accurate reading. 

This line of instruments includes midi- voltmeters. double-range voltmeters, mil - liatomm'rs. ammeters. radin irequeney am- nmu'rs. nul gal ciuwmeters. 

DRESNER SHORT WAVE COILS 
The Dreamier Radio Mfg. Corp.. of 364 

Southern Boulevard, Bronx. N. Y.. have 
shown considerable originality In the de- 
sign of their new kit of four plug -in .short 
wave coils just Introduced to the trade. It will be observed from the accompany- 
ing illustration that the roil forms. molded 
from genuine bakelite, are much like ex- 
tended vacuum tube bases. The four prongs, two of which are wide and awn narrow, permitting them to fit a standard 
US type tube socket. extend through the base of the coil form at which point con- nections are made to the primary- and sec- 
ondary windings. 

Ynlimring accepted practice, both the priuury and secondary coils are space 
tvouud, this being eaeetively accomplished 
by threading the bakelite forms. The sec- 

ouch ry coils are wound on the lower sec- 
tion of the forms. 

With the complete set of four coils, In 
conjunction with a .001115 mfd. variable 
condenser. it is possible to effectively cover 
at range of 16 to 210 meters. 

A novel feature is incorporated -each 
coil form is a different color of bakelite. 
The black coil covers the range from 16 
to 32 meters; brown coil. 29 to 58 meters' 
blue roil, 54 to 110 meters and the red 
coil. 103 to 210 meters. 

The Dresner coils are particularly adapt- 
able to universal short wave receiver cir- 
cuits and short wave converters. 

FANSTEEL ANNOUNCES THE NEW 
BALKITE RECEIVERS 

'l'he Yens teel Products Company, of 
1'hicago, Ill., have announced the new line 
of Italkite A.C. Sets. In the point of 
nppc :u'ttnce, all Italkite sets will be 
housed in furniture built by Berkey & Gay 
and designed by their artists. With regard 
to ease of operation the Italkite set carries 
this point almost to the extreme. There 
airs' but three controls; n station selector, 
a volume control and an "on and off" switch. 
This number could easily have been reduced 
to two by incorporating the "on and off" 
switch in the volume control but after 
much consideration it was decided that 
there was more actual convenience in hav- 
ing theta separate. 

The New Balkite A. C. Set 

The lialkite receiver is :un A.C. set in 
the strictest sense of that rather loosely 
employed phrase. To operate it one has 
.simply to plug it in to a light socket. In 
other words the power pack is integral 
with the set proper and all connections 
between the two are made at the factory. 

The power pack uses a 280 type tube for 
rectification of the "B" current and 
employs the unique dry electrolytic con- 
denser which is the result of two years 
research work In the Balkite laboratories. 

'103 
TO 

210 
METERS 

54 
TO 

Ido 
METERS 

29 
TO 
58 

METERS 

Dresner short -wave plug -in coils. 
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Chassis of the new 7 tube Balkite A. C. Set. 

As eau Ile .cell ill Ih ;urouynuly ing 
photograph the set proper and the power 
pork while they aie both lull of the same 
ruassfs, are i ',depend:utl l v housed. Of 
course the set. independent of the metal 
container. is coutl,hetcl)' shielded fr any 
stns. magnetic or eletrie fields. 

TM. receh'i itself is a neni rodyne 
the Hamann. in: type with three stages of 
radio frond ury. a detector mad two stages 
of :polio amplification. 'l'Ire nenirodyne 
vircutr o chosen Weans,. with it lue cou 
avoid itio possibility of squeals or howls. 
obtain :ni) desired degree of selectivity. 
and wellies e the I:re:uest simplicity of 
control. 

In the radio frcqueur. dpi. for and first 
a llelin stages. Ille .et lusts lì ce 11. 7 type 
tubes. the la-i audio .l:OZ, pclürh Is ut 
push -pull uses i I _ .t n -pl mues. 'Pills 
the sut Ilse: neyr toues. eirl iht vr. ti ruurse, 

Another view of the Balkite 
Receiver 

of the 2S0 Ism. rectifier tube. 'fills was 
found to be the miniunuw number of tubes 
with which one 4o111d e bine distortion - 

free reproduction with great nnlplieatiou 
and at the same time operate etch tithe 
well below the overloading point. 

The 227-type tubes were Outset' over 
the cheaper 226-type be:,ii se it was found 
impossible to use the latter type in front 
of a really accurate audit amplifier and 
dynamic speaker without getting a slight 
A.C. hune. 

Tite usual distortion of the low fre- 
quency waves in the audio amplifier is 
completely avoided In titis set by using 
the very highest grade audio transformers 
especially designed for the Balkite set. The 
greater part of the amplification ocio rs in 
the high frequency end of the set with the 
result that every note in the musical scale 
is delivered to the speaker at its proper 
value. 

In addition to the general excellence of 
the engineering of the Balkite set there are 
several rather ingenious refinements which 
should prove very popular. For instance 
there is a filtered power supply for the 
field of a dynamic speaker built into the 
set. Also there is a jack into whit+ a mag- 

netic phonograph pickup may be plugged. 
This makes it unnecessary to remove the 
detector tube every time the phonograph 
pick -up is to be used. 

There is a switch oli the power pack 
which enables the set to function equally 
well of high or low line voltages. The 
actual voltage range over which the set 
will operate with full efficiency is from 
1041 to 1311 volts. 

The ruggedness of the mechanical con- 
struction and the quality of parts used 
in the Balkite make it weal very probable 
that this is n receiver which. given it few 
fresh tubes from time to time, will operate 
at peak efiicieney for it long period of 
years. 

NEW ROLA DYNAMIC SPEAKER 
The kola Company, Oakland Cal., nuluu- 

farnuers of Ruht I 'speakers. is .shoving 
t new Rota Dynamic Power speaker at the 
Chicago show. This speaker is being built 
in a console table for niternating-rurrent 
excitation and for the battery type, and 
in a table model for A.C. sets and battery 
sets. 1-nit.s will be available for socket 
power sets und for no volt I).C. wets. 
These models are iu addition to the nag 
netic speakers made in table, cabinet :nul 
pedestal types. Magnetic omits for built - 

tn cabinet sets will also he continued. 
The uauufacturer claims that the new 

Rota Dynande reproduces with equal in- 
tensity all lutai from below thirty 
cycles per .second to twelve thousand 
cycles per sec I. In production, the 
upper range will be cut off by n Olier tu 
suppress tube distortion. giving the Rola 
Dynamic it Oat response curve within the 
usual fiunit.s. An exclusive feature of the 
Rota Dynuunic in its response range is an 
almost complete absence of not only re. 

Rola Dynamic Speaker 
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sonance peaks but resonance blind spots. 
The diaphragm is corrugated and water- 

proofed by a new process. A special null 
exclusive Ruda development in the sup- 
porting spider insures positive and ¡ter 
mama alignment of the vibrating coil and 
ennui not es ally possibility of nnstabting 
strains being set up in the tortional mem- 
bers. All windings will be carefully 
tested for insulation and impregnated to 
prevent deterioration under all climatic 
conditions. It is stated that by a new strw of damping. the Itola Dynamic di- 
:iplu.agm cannot rattle or blast at any 
power up to and including the output of 
several type 250 tubes in push -pull com- 
bination. 

SYNCHRONOUS PHONOGRAPH 
MOTOR 

The Rotor Corp. of Dayton. Ohio, has 
announce) a new motor for turning the 
turntable of talking machines. This motor 
is of the synchronous type and therefore 
runs only off II ti volt A.t', lines. 

The manutact a rer states that the speed 
is absolutely constant and is independent 
of the itctiott of it governor. tilis latter 
being it rather weak element in phono- 
graph motors. The vibrations have been 
so ba lainet out that all springs hitherto 
found necessary are eliminated. The space 
necessary for the installation of the motor 
is 144 inches in height. Due to the type of motor it will attain full speed within 
one revolution, if given a slight push with 
the hand. 

The "Rotor-' Phonograph Motor 
After installation the motor is said to 

require no fn rther attention, HS the oiling 
system buts heel] so worked out that 
ehnnges of h ubri eat ti nn are unnecessary. 
Also the single moving part of the motor 
is totally inclosed and therefore there is 
no noise to interfere with the reproduc- 
tion of the music. 

NEW CARTER WIRE -WOUND TA- 
PERED RHEOSTATS AND POTEN- 

TIOMETERS 
These variable resistors, which are manu- 

facture) by the Carter Radio Co., woo S. 
Ravine St., Chicago. 111., Were designed for 

The new type 
Carter wire - 
wound tapered 

rheostat. 

circuits where the useful range of ad- 
justment is crowded into a small arc or 
lportion of the knob's rotation. A curved 
ine, or tapered resistance characteristic. 

is obtained by 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 
values from 400 to 10,000 ohms. The 
maximum dissipation is 5 watts. 

CARTER SCREEN -GRID TUBE 
SHIELD 

The Carter Radio Co., 300 S. Racine St., 
Chicago. Ill., have a tube shield and 
shielded connector for use with the 222 - 
type of screen -grid tube. The tube shield 
completely covers the tube and the base, 
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These quality instruments 
are Thordarson equipped: 

rr 
,ound '¡ o 

PrestOLite 
RadioaaywE 

Buckingham 
MURDOCK 

WALBERT 
erA ftra 

ARGUS 
'vritoi: 

E R t-A 
many o hers 

HEREVER radio apparatus is 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 
depend to such a great extent on a wise selec- 
tion of the audio and power supply transform- 
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. 

ItIORDARSON 
RADIO TRANSFORMERS 

eme Sapr 
musical performance 

Thordarson transformers are universally available to custom 
set builders as well as manufacturers. Wherever radio parts are 
sold, there you will find a complete stock of Thordarson Audio 
and Power Supply apparatus. If you are building for real musical 
performance, insist on Thordarson Transformers. 

THORDARSON ELECTRIC MANUFACTURING CO 
7ransfor,ner Specialists Since 1895 

WORLDS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS 
`7turon and Kingsbury/ Streets - Chicago.Ill. ESA. 
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the top of the tube shield being removable 
in order to facilitate placing the connec- 
tor on the grid terminal at the top. Con- 
nection to this terminal Is amine by means 
of a brass eminector, which is slotted to 
make a firm spring contact. The wire 

11:vwir.wnminneinu' ..... 

The new Carter 
screen -grid tube 
shield, made of 
copper. It is sup- 
plied with a special 
connector cap and 
shielded grid wire. 

from the emonecl or is shielded. An 
adapter ring is also used in connection 
with the socket to bold the tube shield in 
position. The shield proper is made of 
spun copper. 

RAYTHEON l'RODUCES NEON 
LAMP AND PHOTO -ELECTRIC CELL 

FOR TELEVISION 
Realizing that before television becomes 

commercially pract hcall, much experimental 
and development work inust yet be done. 
the Raytheon Manufacturing Company, of 
Cambridge, Mass.. lias placed on the man' 
ket two new products -the Kino -Lamp and 

The Raytheon KinoLamp. 

the loto- Cel -to aid the radio amateurs, 
scientists, and other experimenters, in this 
development work. The Raytheon Labor- 
atories are also closely following television 
developments and their products will re- 
flect the latest refinements. 

The Kino -Lamp, as will he seen from 
the accompanying illustration, comprises 
two flat metal plates, placed parallel and 
very close together. Rigidity of the plates 
is obtained as a result of the novel system 
of bracing. The plates are approximately 
t% inches square and the glow over the 
cathode plate is exceedingly uniform. 
Either plate may be used as the cathode 
by interchanging the base connections. 

The tube has been so designed as to 
have a dynamic impedance of about 1,500 

ohms in order to permit its operation di 
rectiy in the plate circuit of a 171 ampli- 
fier tube without resorting to the use of 
impedance adjusting transformers. The 
Kind -Lamp draws 13 nom. :d _ _ volts. 

The new Raytheon 1'uto -l'el is an im- 
provement on former types of Iia rd vacuum 
photo -electric rolls, in that high sensitivity 
for this type of cell has been successfully 
combined with rugged eoost ruction and 

The Raytheon Foto -Cell. 

m:dl size. This cell should not be con- 
fused with the gaseous type of photo- 
electric cells, which are also being de- 
veloped, and in tv hirh the sensitivity can 
be increased many times. The uniform re- 
sponse of the h:ud vacuum Foto -Cel makes 
it the ideal type for television require- 
ments. 

NEW AERO PLUG -IN COILS 
Further improvements in their plug -in 

coils have 'Well auuauunrcd by ecru Prod- 
ucts. Inc., 1708 \Vilson Ave., Chicago, Ill. 
Two types of coils are made, one covering 
the broadcast waveband and another the 
band from 13 to 1:hl meters. 

These coils are wminti on Bakelite skele- 
ton forms with :fir spaced turns, resulting 
in a dielectric consisting mainly of air 
and thereby reducing the losses below 
those with other types of windings. For 
the broadcast band the coils are made in 
two types -one to 'c used with .000:5 
add. condensers Mid one with .0005 mfd. 
condensers. The primaries of these trans- 
formers are so arrangtl that the plate im- 
pedance of the preteding tube can be 
matched by adjusting the primary coil 
impedance. 

The SiiillO type of conductor support 
and air- sparing have been retained on the 

Radio Engineering, June, 1928 

secondary coil, but a larger size of wire is 
used, resulting in a louver resistance and 
also in a stronger coil from a mechanical 
viewpoint. The diameter of the coils has 
been reduced to two inches, thereby giv- 
ing a much greater efficiency because the 
field of the coils is much smaller, permit- 
ting them to be mounted more closely to 
the other pieces 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 secondary. 

NEW ACME VOLTAGE REGULATOR 
A voltage regulator for receivers using 

A.C. tubes has been announced by the 
Acme Apparatus Co., Cambridge, Mass. It 
was found that a great deal of the poor 
reception, variation in volume, in A.C. 
operated sets was due to the varying 
of the line voltage. In fact in some lo- 
calities the variation was as great as 20 
or 30%. this causing, of course, a corre- 
sponding change in the "A" and "B" 
voltages. 

The voltage regulator has been designed 
so that it has an output voltage with a 
maximum variation from 109 to 111, this 
being the case even though the input to 
the regulator varies from 90 to 150 volts. 
This is 2% variation although the input 
may vary as much as 50 %. 

The size of the regulator is 3% by 7%/a 
by Oita inches high. Its installation con- 
sists of plugging It in between the set and 
the A.C. mutin line. A switelt is included 

Acme Voltage Regulator. 

In the cable to the 110 -volt line for switch- 
ing off the power and a receptacle is pro- 
vided into which the line from the set 
can be plugged. 

ARCTURUS ANNOUNCES A.C. 
SCREEN -GRID TUBE 

The tremendous advantages of the screen - 
grid tube, with its minnow.: amplification 
with stability in the high frequency cir- 
cuits, have appealed to radio fats gen- 
erally. To adapt this higher efficiency to 
modern electric sets, an A.C. screen -grid 
tube has just been placed on the market 
by the Arcturus Radio Company, A.C. tube 
manufacturers of Newark, N. J. 

In the Arcturus A.C. screen -grid tube 
there is one more element than in the 
standard tube. The filament draws a cur 
rent of 0.35 ampere and its normal toper 

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 1 1 th to I 5th, Stcv,ms 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. e., the screen grid, Is a com- 
bination 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 a 
standard UX base and the terminals are 
connected as usual, except that the screen - 
grid is connected to the regular grid ter- 
minal at the base and the control grid Is 
connected to a special terminal, mounted 
on the top of the tube. 

The manufacturer supplies the following 
characteristics: 
Amplification constant 400 
Mutual conductance. 445 
Plate to control grid capacity...0.04 Mmf. 
Filament voltage 15.0 
Heater current 0 35 
Plate voltage 135 
Shield grid voltage 30.0 
Control grid bias 10 
Plate impedance 900,000 

BELDEN SHIELDED HOOKUP 
WIRE 

A new wire made by the Belden Manu- 
facturing Company of Chicago, has been 
placed on the market for use on the new 
screen grid tubes. This new wire consists 
of the well known Belden Flexible Colorub- 
ber Hookup Wire, shielded with a braid 
of tinned copper. When the tinned cop 
per braid Is grounded, it proves a very 
effective shield for the grid and plate 
leads. 

BACON AIR- COLUMN DRUM 
SPEAKER 

The flacon Electric Co.. Inc., of 18 
Washington )'lace, New York City, an- 
nounce an exponential horn of the drum 
type loud speaker. The diameter of the 
speaker is 11 inches and the depth 
7%. 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- PHONOGRAPH 

COMBINATIONS 
The Bodine Electric Company, 2256 

West Ohio Street, Chicago. Ill.. announces 
the new Bodine Model RC 10 Electric 
Turntable, which has been designed espe- 

Bodine Electric Phonograph Turn- 
table. 

dally for use in radio -phonograph com- 
binations. The model unit is equipped 
with a single phase induction motor that 
lies no commutator or brushes, 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 radio receiver for elec- 
trical reproduction of phonograph records 
has created a demand for an electric 
turntable which will not create disturb- 
ances in the electrical circuit which oper- 
ates not only the electric turntable, hut 
also the radio amplifier and rectifier units. 

The new Bodine Model RC 10 Electric 
Turntable will be furnished to manufac- 
turers of electric phonographs and also 
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 by the Jewell Elec- 
trical Instrument Co. of Chicago and will 
be distributed by jobbers. 

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 alternating current line. It will test 
all tubes used in commercial radio sets 

Jewell A.C. and D.C. Radio Service 
Set. 

today, including all types of direct current 
tubes and all types of alternating current 
tubes. 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 by plugging the special plug. with 
four foot cord into the tube socket and 
pressing special push button switches on 
the panel. These buttons are plainly 
marked to identify the test or range be- 
ing used. No harm can result from press 
ing more than one button, 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 milliamperes. All ranges 
are brought to binding posts and special 
leads are provided for making continuity 
test. 

Some advantages claimed for this set 
analyzer over other types commercially 
available are an accurate tube test, cathode 
voltage test for A.C. tubes, 5 prong plug 
for A.C. tubes instead of the conventional 
4 prong i lug, and simple plainly marked 
push button switches, enabling instant 
testing. 

THE DUPLEX CLAROSTAT 
Comprising two variable resistors in 

one, each independently adjustable over a 
wide range. the Duplex Clarostat is n 
unique device with many applications. It 
is the latest addition to the Clarostat line. 
manufactured by the American Mechanical 
Laboratories. Itle.. 285 -7 North Sixth 
Street, Brooklyn, N. Y. 

Instead of knobs, either section of the 
Duplex Clarostat is adjustable by means of 

The New Duplex Clarostat. 

an ordinary screw- driver the blade of 
which engages with the recessed slotted 
shaft. Fixed resistance values are pro- 
vided, without knobs to cause constant 
tinkering. The stout metal shell may be 
mounted on a panel, by slipping the 
threaded nipples through two holes and 
drawing the decorative nuts up tightly, 

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 
Duplex Clarostat can serve as: 

Two separate and distinct variable re- 
sistances, with a common terminal. Two 
variable resistances with very high series 
resistance or greatly increased current - 
handling capacity when used in parallel. 
A resistance network with two variable 
voltage taps, simplifying the usual output 
circuit of a radio power unit. A potentio- 
meter or balancing resistance, with vari- 
able total resistance and vartabie mid- 
point. 

The Duplex Clarostat may be employed 
singly or in gangs. It 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 
Mechanical Iaboratories, Inc., 285 -7 North 
Sixth Street, Brooklyn, N. Y., manufac- 
tureres of the well -known Clarostat vari- 
able resistors. 

This device converts any electric -light 
socket or convenience outlet into a good 
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 a manner 
described in the instructions accompanying 
the device, further simplifying the radio 
installation. The Clarostat Light Socket 
Antenna Plug is provided with an unique 
condenser made up of brass plates and 
mica for greatest mechanical as well as 
electrical strength. A 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 current 

for A.C. tubes has been developed by the 
Webster Co.. of R50 Blackhawk St., Chi- 
cago, Ill. This nuit Is designed for sets 
which utilize the alternating -current tubes 
and is used with a powegry unit for supply- 
ing plate voltages. Alsy'all grid -bias volt- 
ages are supplied, as well as by -pass con- 
densers and n center- tapped resistor for 
the neutral grid return. 

The Webster Adaptoformer. 
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Look This New 
Service Instrument 

Over 

Radio 
Set 

Analyzer 

Pattern 
No. 199 

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 9I/8 x 
115 x 3%8 inches and is covered with genuine mo- 
rocco leather. The complete set weighs 71/2 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. 
1650 Walnut St. - Chicago 

BE SURE 
TO 

INVESTIGATE 

PCREJC O N 

LONG- LIFE 

FILTER 
CONDENSERS 

"Reckoned in l cars-Not Hnnrs.. 

11t far, ured h. 

CONDENSER CORPORATION 
OF AMERICA 

259 Cornelison Ave.. Jersey (:it.. \e. Jtra.v 
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The unit la equipped with seven bind- 
ing posts, six o wich ate for filament 
connections and the seventh is connected 
to the negative "It" terminal on the "B" 
unit. The "W' socket power unit is con- 
nected to the set in the usual manner and 
the 110 -volt supply line Is plugged into 
the receptacle provided in the "A" power 
unit. A pendant switch attached to the 
latter unit controls the entire equipment. 
The size of the unit is 4 inches wide, 6 
inches high and weighs 6 pounds. 

POLYMET ANNOUNCES NEW 
PRODUCTS 

In line with the new condenser and re- 
sistance retptirements of up -to- the -minute 
radio manufacturers and set builders, the 
engineering department of the Polymet 
Manufacturing Corporation announces sev- 
eral interesting new products. 
Center -Tapped Resistances: 

Made in all standard sizes from 10 ohms 
to 100 ohms. Center mounting hole dis- 
tance can he made to suit requirements. 
Gandy combination soldering and mount- 

1141"3"' Bi 
ins lug. Delicate laboratory instruments 
control accurately to a very close degree 
to insure proper balance of the grid of 
the highly sensitive A.C. tubes. 
Resistance Strips -Flat and Flexible: 

Two types- -Itesi st a now element wound 
on a fiat insulating strip and equipped with 
a unique combination soldering and mount- 
ing lug: or on a flexible non -inductive tub- 
ing and covered with an insulating sleeve. 
The flexible strip is equipped with a tinned 
soldering dug. Light in construction, 

highly accurate and can be usefully em- 
ployed wherever a low current carrying 
rapacity of resistance of low ohmage is 
required. Flat strip made in all sizes 
from 1 ohm to 2000 ohms. Flexible re- sistance made in all sizes from 1 ohm to 
5000 ohms. 
Metallized Grid Leak With Pig -Tall 

Soldering Connection: 
Polymet has succeeded in developing a 

method of making a positive contact be- 
tween the resistance element and an ex- ternal soldering connection. The grid leak 
can now be soldered directly into the cir- 
cuit without the need of a Bakelite mount- 
ing. This means fewer production opera- 
tions and saves the cost of a mounting. 
New Small Moulded Bakelite Condenser: 

Combines till the electrical and cun- 
structiouatl features of the large sized 

moulded Bakelite Condenser into a light. 
compuet wait fur easy mounting in any position. hale in all standard sizes. 

THE JONES MULTI -PLUG 
Howard B. Jones, 2226 Wabnnsla Ave., 

Chicago, Ill., will exhibit at Booth 1185, 
R.M.A. Trade Show. a new Ihx of heavy 
duty plugs iu addition to the standard line. 
Maury improvements will be noted in the standard line, and set mtutufacturers or, 
in fact, anyone interested will be amply 
repaid by visiting the exhibit. 

The Mull-plug tir separable connector 
cable for radio sets originated in 1923, or 
over five years ago. At that time Howard 
It. Jones foresaw the practical need of a 
neat cable for connecting radio receiving 
sets with the power supply. During the 
five years that have elapsed this company 
has adhered to this one idea and has manu- 
factured nothing else. To Indicate that the 
idea was practical. one only needs to be 
told that during the last season a crew of 
250 men were employed to manufacture this 
one item, and during the entire sensor it 
was necessary to work nights in order to 
till orders. For the present season plant 
capacity for 15,000 plugs and cables per 
day has been arranged. 

Such concerns as Zenith, Crosley. 
Grigsby Grunow Hluds, Brandes Products 

Corp., All -American Radio Corp., Mohawk. 
Erie, Sonora, King Mfg. Co.. Apex, and 
in excess of fifty other companies are using 
Joues Multi -Plugs as standard equipment. 

This concern caters to the manufactur- 
ing business, and its engineering staff is 
at the service of set and power pack ment - 
facturers for designing special plug con - 
'lectors for particular requirements. 

RADIO RECEPTOR COMPANY AN- 
NOUNCES NEW POWERIZERS 

The Radio Receptor Co., 106 Seventh 
Ave., New York City, announce that they 
have new socket power units for the com- 
ing season. 

The Powerizer A supplies filament and 
grid bias for a set using UX -226 tubes, 
two UY -227 tubes, one or two UX -171 
tubes. This unit can be wired into a set 
or a harness with a volume control. 

In addition to this they announce the 
Powerizer Junior. This unit is designed 
for those who wish to convert a battery 
set into an ordinary electric, employing 
the 171 Itadiotron in the last stage, such 
as the Atwater -Kent or Radiola No. 17 
or No. 18. This model supplies current 
for seven or eight 226 tubes, two to three 
227's, and two 171's: it also furnishes 

New Receptrad Powerizer. 

grid bias for all these tubes and "It" 
voltage, all necessary terminals and, In 
addition, a Inns control and means for 
extending a switch to any part of the set. 

The D. C. Tube Powerizer is for those 
sets which operate only with the UX-199 
tubes and UX -222 screen -grid tubes. This 
unit is produced for making house cur- 
rent application to the semi -portable 
Superheterodyne No. 812 Radioilt Grand, 
(tadiola No. 26, and also to tune Victor 
Combination 7 -3 ( Victor Combination and 
Radiola No. 20 Set i. This unit will oper- 
ate the Radiola No. 20 using the present 
I'X -199 tubes in the radio frequency, de- 
tector and first audio, and the 210 in the 
last audio stage. This unit will also 
'candle three or four UX -222 screen -grid 
tubes and will be very useful to those 
who contemplate the building of sets with 
this type of tube. This unit requires no 
rewiring or changing of tubes of any other 
kind and its application can be made 
within ten minutes if the "A," "B" and 
"C" wires are accessible in the same man- 
ner as though they were to be left open 
for batteries. 

They also announce a two -stage Power - 
izer. which uses the U.X.-226 tube in the 
first stage, and the UX -210 in the second. 

There is also a special Powerizer, with 
power pack designed exclusively for Radi- 
ola No. 25 and No. 28. 

OPERADIO ANNOUNCE NEW 
SPEAKERS 

'l'he ( lueradto Manufacturing Company. 
of St. Charles. Illinois, have introduced to 
the market three new manufacturers' type 
spealkers with air columns varying in 
length from 311 inches to 84 inches. 

The Model No. 30 has a 30 inch air 
column and measures 7 inches high, S 
inches wide. 7 inches deep, weight 0 
pounds. The Model No. 54 -A has a 51 
Melt air column: measures 12% inches 
high. 14% Inches wide. 7 inches deep, and 
weighs 10 pounds, including bracket feet 
for mounting. The Model 84 -A has an 84 
inch air column and measures 16 incites 
high. 20 inches wide. 12 inches deep; 
weight 24 pounds, including bracket feet. 

These speakers are built of a light 
weight composition cast en bloc. This 
monolithic bloc construction prohibits ab- 
sorption and sido wall vibration, giving as 

remarkable acoustic response. Models 
84 -A and 54 -A are provided with lugs 
ready for lag screws or bolts, simplifying 
installation. The speakers are designed to 
operate with or without power tube, and 
on A.C. or D.C. sets. 

Several new models of air column 
speakers are also being offered. 

The new Senior Speaker has a 54 Inch 
air column and is 12 inches high, 14 
inches wide, and 6% inches deep. The 
familiar sunburst design of the Operadio 
has been carried out in this model with 
the sun rays embossed, giving a beautiful 
effect. The Speakers are obtainable in a 
crackle finish- leatherized. 

An entirely new model is the Westmin- 
ster, with a tone chamber measuring 61. 
inches in length. The Gothic motif, from 
which the speaker takes its name, is both 
dignified and pleasing in appearance, 
while the finish is in keeping with the 
spirit of the design. The Westminster 
measures 15A inches high, 13% 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 ehamber 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 obtainable in bright colors. 

The tone chambers of all these speakers 
are cast en bloc of an inert, light- weight 
composition, giving a monolithic structure 
which prohibits absorption and side wall 
vibration. Changing weather conditions 
have no effect whatever upon the tone 
chambers. 

NEW PEERLESS DYNAMIC 
SPEAKER 

The United Radio Corporation of Ro- 
chester, N. Y.. maker of the Peerless 
Speaker, announces several new models for 
the coming season. Foremost among these 
is a dynastic speaker, incorporating sev- 
eral new principles of dynamic design. It 
is equipped with a rectifier element pro - 
viding for light socket operation. It 
handles the output of any tubes. 

The dynamic speaker is offered in three 
models. The Model 17 -A is a mahogany 
( ;othic cabinet, similar in conception to 
the reproducers of past years but con- 
siderably larger. The Model 19 -T is a 
e anplete built -in Speaker Table. Finally, 
there is a Manufacturer's Model, 17 -C, for 
built -in use in Console Sets. 

New Peerless Dynamic Speaker. 

In addition to these. a new Model, 7 -T, 
which is a built -in Speaker Table using 
the Model 7 chassis is offered. Both this 
Table and the dynamic speaker Table carry 
mut in design the Gothic lines which are 
rharncteristic of Peerless Speakers. 

NEW TEMPLE AIR -CHROME LOUD 
SPEAKERS 

Temple, Inc., 1925 South Western Ave.. 
t'hieago, Ill., have announced a line of 
Air- Chrome type loud speakers. These 
speakers are made in three sizes: Model 
J. 24 inches square; 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 
others weigh 8% pounds. 

The Temple Air -Chrome is of the open 
radiator type. Its diaphragm is so ar- 

ranged that the larger front half is tuned 
to the lower frequencies and the smaller, 
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 

ldriving 
unit to the diaphragm without any 

oss. The manufacturer claims that the 
stretched skin diaphragm is not affected 
whatsoever by climatic changes. 
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Tube Quality insure. 
Tone Quality 

NEW YORK 

Standard Quality 
Since 19I5 

Radio Engineers and all who attend the 
R M A Second Annual Trade Show to be held at 

Hotel Stevens, Chicago, June 11 -15th are cordially 
invited to visit the Cunningham Booth No. 134. You may 

learn il i reedy from Cunningham representatives in attendance, 
more about this popular line of radio tubes-the choice of millions. 

BOOTH NO. 134 
HOTEL STEVENS, CHICAGO, ILL. 

E. T. CUNNINGHAM, INC. 
o:IIICAGO ti \ FIt kNCISCO 

Manor a,tnred and sold under rights. patents and inventions owned und /or controlled hi i; 

'600 tone -quality for 
The miracle of 

the Gordon Pick-up 

STUDNER BROS. INC. 
National Sales Representatives 

67 W. 44TH STREET, NEW YORK CITY 

It sells radio sets. It sells phonographs. It sells itself 
far faster than most other radio accessories. A super- 
salesman that every jobber, dealer, and set builder 
should know about, 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 a muted violin. 

Demonstrated, it makes radio buyers of phonograph 
owners and phonograph buyers of radio owners. 

Made by the makers of the improved quiet John- 
son Gordon Motor and turntables for all types of 
electric drive phonographs. 

L. S. GORDON COMPANY, Sucrestor to H. G. Saal Co. 

1800 MONTROSE AVENUE - - CHICAGO, ILL. 
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WE ARE MANUFACTURERS 
OF 

FIXED PAPER CONDENSERS 

FOR EVERY PURPOSE 

ROW 
Et- A I N E- 

I NC. 

2317 -21 Calumet Ave. Chicago, Ill. 

VISIT US AT BOOTH 6 R. M. A. SHOW 

Only Vitreous Enameled Re- 
sistors should be used in all 
types of light socket receivers 
and power supply units if proper 
voltage regulation and positive 
operation of all tubes are to be 
maintained. 

"LMC" Vitreous 
Enamel 

Resistors 
(Wire Wound) 

are consistent with no apparent induct- 
ance or capacity and have fairly low 
temperature co- efficient. They are non - 
hygroscopic. The electric element is 
'horoughly sealed with special vitreous 
enamel made in our laboratories and 
fused on. The wire and vitreous enamel 
have the same co- efficient of expansion. 
They are capable of withstanding con- 
siderable mechanical and electrical abuse. 
including short overload of 100 per cent. 

We are prepared to furnish samples 
and quotations on resistors of any value. 
size and mechanical measurements. 
Send your specifications. 

Lautz Manufacturing 
Company 

Electrical Alloy Products 
Controlling Devices 

245 New Jersey Railroad 
Avenue, Newark, N. J. 

j 
\ I I / 

.% 11111111111 ll 
ttlrh,p/t6 owe Irl1. rplr//l /I 
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oseff 
TWO THIRDS OF THE 

RC A Licensed Manufacturers 
For Electric Set Essentials 
QUALITY ALWAYS WINS ! 

These companies based their choice 
of power supply essentials on scien- 
tific research. Polymet products 
were selected for consistent per- 
formance -a performance made 
possible only through standardized 
quality. 

After all, it's the result that counts. 
Let us submit samples and let your 
laboratory tests prove the quality. 

(Send for our latest catalogue.) 

-111111P1E1C1I1A1L 13 
MANUFACTURERS' 

BLOCK 
ASSEMBLY 

POLYMET MFG CORP 

59 
NEW Ton. 

POLYMET MANUFACTURING CORP. 
601 Broadway, New York City 

POLYMET 
PRODUCTS 

Page 73 

G - I Metralign 
Condensers Are 
Built to Endure 

Type 41 
Double and 

Triple 

Note Compact 
Bath -tub 

Construction 

'THE trend in radio to -day is more and 
more towards PERMANENCE. Radio 

set manufacturers are putting into their 
sets parts that will endure. They want 
variable condensers that will retain their 
accuracy and rigidity not for just a 
season or two but for many years to 
come. The new GI Condensers are de- 
signed and built to ENDURE. They 
assure lasting condenser efficiency to 
any receiver in which they are built. 

The 
G -I 

Single 
Is 

Compact 
Sturdy 

and Dependable 

MO more efficient condenser is built. 
Our six years reputation as variable 

condenser specialists stands back of 
every unit. Single and double hole 
mountings. Easily mounted on front 
or subpanel. Can be had in any capacity. 

Write for detailed specifications and prices. 
Let us quote on your special requirements. 

GENERAL INSTRUMENT CORP. 
"CONDENSER HEADQUARTERS" 

225 Varick St. : : New York City 

www.americanradiohistory.com

www.americanradiohistory.com


Page 7¡ 
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16 
Years of 

Experience 
For sixteen years, to be exact since 

I912, 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 a new DeJur line 
-VITREOUS ENAMELED POWER 
RESISTANCES. . . . These resistors, 
specifically designed to fulfill the re- 
quirements of present day B eliminators 
and electric receiver equipment, are the 
fruits of sixteen years of research and 
concerted study of the resistance field. 

The DeJur Products Co. unreservedly 
guarantees its resistance products. . . . 

DeJur dealers will receive absolute pro- 
tection-- utmost cooperation and are 
assured of sound merchandising. . . 

DeJur Vitreous Enameled Power Re- 
sistances will create goodwill and 
permanent profits. 

Write for catalogue of other products. 

De,Tu R PRODUCTS Co. 
LAFAYETTE STREET, NEW YORK. CITY 

BOOTH NO. 37 

Radio Engineering. June, 1928 

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 volta 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. 
\lany radio set and accessory builders are conferring 
with us and employing Sterling products to their profit. 
li 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 Chicago Show or write 

The Sterling Manufacturing Co. 
2ú3I -53 Prospect Ave.. Cleveland, O. 

Superior Results! 
- - - Priced 45' 
Under 

Competition 

$4.50 List 

T. C. A. 
Filament 

Transformer 
Steps dawn ordinary 110 volt 
lamp socket current to re- 
quired voltages for A. C. 
Tubes. 

T. C. A. Model 688 handles all 
sets using six tubes or less. 
Like all T. C. A. Transform- 
ers this model is especially de. 
signed for its particular use, 
a n d scientifically r0anufac- 

Manufacture 
We have prepared a booklet 
Filament Transformers. Your 
for it. 

tured to exact specifications. 
Every coil is heat treated and 
vacuum impregnated with a 
special compound. This proc- 
ess prevents moisture disinte- 
gration and short circuiting. It 
means long life and dependable 
operation. Clean cut lamina- 
tion prevents internal noises 
or vibrations and insures silent 
hum proof operation. 

rs and Jobbers 
giving the latest information on 
copy is ready for you. Write us 

The Transformer Corporation of America 
1428 -1432 Orleans St., Chicago, Ill. 

Manufacturers of the T. C. A. Line of Power Transformer, 
Audio Transformers, Chokes, Power Packs, and Power 
Amplifier Packs. 
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Centralab 
Smooth 

Dependable 
Volume Controls 
Volume controls are now conceded by radio 
engineers to be one of the most essential parts 
of radio receivers. So much of the success of a 

set -the quality of re- 
ception - is dependent 
upon them. 

Centralab Volume Con- 
trols assure absolute 
smoothness of control - 
a big factor in satisfac- 
tory operation. This 
smoothness of Centralab 
Controls results from 
the tilting disc construc- 
tion - with no sliding 
contacts in the electric 
circuit. 

A Centralab Volume 
Control, in one of the 
many new tapers, is 
ideal for any set. Many 
prominent manufactur- 
ers specify them. They 
are in demand, also, for 
replacement on old sets. 
Centralab Wire -wound 
Resistors will give bet- 
ter voltage regulation 
of Power -supply units. 
Their construction i s 
heat -proof and warp - 
proof and provides for 
greater current carrying 
capacity. The Centralab 
Heavy Duty Potentio- 
meters have an addi- 
tional feature -they are 
non- inductive. 

Radlohm 

Potentiometer and 
Modulator 

l'o,ver Rheostat 

1 

11h Terminal Po- 
tentiometer 

Heavy-duty Poten- 
tiometer 

write for complete de- 
scriptions. prices, etc., 
of Centralab Volume 
Controls and o t h e r 
Radio devices. 

CENTRAL RADIO 
LABORATORIES 

25 Keefe Ave., 
Milwaukee, Wis. 

See Our Exhibit 
at the Radio Manufacturers' 
Association Trade S h o w, 
Booth 151, Stevens Hotel, 
Chicago, June 11-15. 

Page ; 
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TISSUES 
NO Radio set is any better than its 

weakest link, and the weakest link is 
eery often a filter Condenser. No Con- 
denser is any better than the thin strips 
of Insulating Tissue which separate the 
layers of metal foil. A pinhole or a speck 
of metal in the Condenser Tissue means 
a break down of the Condenser, with the 
entire set put out of commission. 

DEXSTAR Condenser Paper is regarded 
by Radio experts as being the highest 
grade Insulating Tissue ever made -the 
freest from defects, the most uniform in 
quality, the most lasting under exacting 
and unusual requirements. DEXSTAR 
Condenser Tissue is the specialized prod- 
uct of a paper mill which has excelled 
in Tissue Paper production for three 
generations. 

RADIO designers and builders should 
hare the assurance that Condensera which 
they use are made with DEXSTAR Con- 
denser Tissues. It is insurance against 
many radio troubles. The leading Con- 
denser manufacturers are now using 
DEXSTAR Condenser Tissues exclusively. 

C. H. DEXTER & SONS, INC. 
[takers of Highest Grade Thin Papers 

WINDSOR LOCKS, CONN. 
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Sensitive Tapping 
is '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. 

No. 1. ETTCO Tapper 
Capacity inch 

No. 2. ETTCO Tapper 
Capacity is -inch 

No. 3. ETTCO Tapper 
Capacity -inch 

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. I'\o obliga- 
tion for the Trial. 

Eastern Tube & Tool Co. 
600 Johnson Ave. Brooklyn, N. Y. 

Latest Additions 
to the 

POWERIZER 
Reg. U. S. l'atc ut (Mt, 

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 

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 
you in designing special 
equipment. Write for 
Series B of amplifier bul- 
letins. 

Type 285 Amplifying 
Transformer 

Available in two 
ratios: 

Type 
1:6 
Type 
1 :2.7 

285 -H Radio 
$6.00 

285 -D Ratio 
6.00 

GENERAL RADIO CO. 
30 STATE ST., CAMBRIDGE, MASS. 

274 BRANNAN ST., SAN FRANCISCO, CALIF. 

Set of Three 
Coils, with 
Plug -in Base, 
complete $10.00 

Plug -in Coils, 
each 2.50 

Base only 3.00 
ti 

Write for 
Special 
Folder 

NOW the famous Hammarlund space- 
wound coils may be had in conveni- 

ent plug -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 e 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 
with the Bakelite base. Friction bolds it 
at any desired coupling. 

Hammarlund low wave condensers are 
specially adapted to these coils. 

ILUIMARLI'Nl/ MANUFACTURING CO. 
421-438 W. 33rd St.. New York. N. Y. 

adt. Ratet. Radia 
ammarlund, 

PRECIS/ON 
PRODUCTS, 
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Ready for You 
And Better Than Ever 

The New 1929 Model A -C 171 

kI!MRO 
:.. .0we'- xmnauuu aI 

Seven Tube Electric Chassis 
Self -Contained -Power Amplification 

Fits all Standard Cabinets 
And Consoles 

AGAIN PIERCE -AIRO leads the field with a 
new Electric Chassis. It embodies exclu- 

sive features of construction and refinements in 
design that make an instantly favorable im- 
pression on both expert and layman. 

PIERCE -AIRO Chasses have a countrywide 
reputation as money makers for dealers. 
PIERCE -AIRO Chasses stand up and stay sold. 
Their rigid construction, simplicity of opera- 
tion and faithful reproduction of voice and 
music, eliminate come -backs and service costs. 
When you sell a PIERCE -AIRO you make a full 
profit and a good one. 

The PIERCE -AIRO Chassis idea is becoming 
increasingly popular with the trade because the 
dealer can supply his customers with the best 
in modern socket power receivers at a moderate 
cost, and the customer can choose a cabinet or 
console to meet his individual taste and financial 
tire umstances. 

At the Chicago Trade Show 
The new PIERCE -AIRO Electric Cha, 
will be on display at the Hotel Steccn -. 
during the Chicago Trade Show. Don't fail 
to see them. Write today for price. dis- 
counts and detailed specifications. 

PIERCE -AIRO, Inc. 
115 Fourth Avenue, New York City 

Radio L'ngineering, June. l'02,3 

AMEITkAN EQUALIZER 
Improves the Volume and Quality /i 

of any Pick -up 
By matching the impedance of the pick-up with the primary of / 
the first audio transformer, the gain in volume and the in,- / 

provement in tone quality is such that you will hardly 
believe that the same instrument is being used. 

The AmerTran Equalizer, with its three taps will 
almost exactly match the impedance of any pick -up 
with the primary of good audio transformers. 

Designed especially for use with the AmerTran 
De Luxe 1st. stage, but will work efficiently into 
the primary of any good transformer.Write for 
bulletin 1080, fully describing this unique device. 

Price each -$10.00 \ American Transformer Co. 
Transformer Builders for more 

than 28 Years 

182 Emmet St., Newark, N.J. 

f 

Announcement 
TO meet 

a vitreous 
Field, Inc. 
plete line of 
lar line of 
resistors. 

Vitreous enaste' 
plied is a 
usual Har 
dependability. 

May we not 
you in your 
samples made 

HARDWICK, 

Safes Offices 
100 Fifth 
Avenue 

the 

announces 

specially 

wide 
-field 

who prefer 
Hardwick, 
of a com- 

the regu- 
coated 

he sup- 
carry the 

and 

of assisting 
submitting 

Emmett 
Factory 

215 E 
Street 

Newark, 
N.J. 

demands of those 
coated resistor. 

the release 
this type in addition to 

processed cement 

coated resistors can 
range of values and 

assurance of accuracy 

have the privilege 
resistor problems by 

to your specific needs' 

FIELD, INC. 

r 
r L NAR-FIELO 

New York 
City 

WIRE-WOUND 

RESISTORS 

www.americanradiohistory.com

www.americanradiohistory.com


L 

P'i'le s'' Radio ERgiutt,'iiii. .1 tute. 1928 

Two New 
Amplion Items 

of Interest to 
Leading Engineers 

AMPLION GIANT 
DYNAMIC UNIT 

for Public Addressor 
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 unit and 10 -16 it. exponential horns 
sent on request. Demonstration at our Laboratory. 

AMPLION 
MICROPHONE 

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 

AMPLION CORPORATION OF AMERICA 
531 W. 37th St., New York City 

Telephone Chickering 7557 

A 

FLECHTHEIM 
SUPERIOR CONDENSERS 

Type HV -U for 171 Power Pack 

You 
Manufacturers, 
custom set builders, 
amateurs, radio 
experimenters and 
engineers 

Cannot 
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. 

r 
PHOTO -ELECTRIC CELLS 

THE BURT CELL 
Without Fatigue- Highly Sensitive 

Absolutely Reproducible -Instantaneous in Response 
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 photo -electric material 
of absolute purity. The superiority of the BURT -CELL is 
due to these features, making possible results never before 
obtainable. Described in Bulletin No. 271. 

we also manufacture the STABILIZED 
OSCILLOSCOPE -the only VISUAL OSCILLO- 
ORAPII having a linear time axis and no Inertia- giving an accurate picture of high fre- 
quency ware forme. 

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. 

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. 

f. 

WIR E 
STRAND -Antennae (plain or enameled) -Dou- 

ble Galvanized. 
WIRE- Antennae (plain or enameled). Connect- 

ing and Ground (Rubber covered, braided or 
plain). 

BUS BAR- LitzendrahtLoop. 
MAGNET (Cotton or Silk). 

John A. Roebling's Sons Co., Trenton, N. J. 

1 

COPPER, BRASS, PHOSPHOR BRONZE 
We sprr,hz r , the uune 

t 

..-I t metal-. .001" thick 
sud thicker, est her plain or hot tinned for 

RADIO MANUFACTURERS 
Good deliveries; prices right; expert mill supervision. 

THE BALTIMORE BRASS COMPANY 
1206 Wicomico Street Baltimore, Md. 

Writs for 
free 

booklet 

CONDENSER SPECIALISTS 
We make one thing and one thing only -war 
Impregnated paper condensers In medium and 
large capacities. We make no set hardware, no 
eliminators, no transformers, no pans, no sets. 
Our entire concentrated effort Is on one product 
alone. Such specialization assures highest quality. 
economical production and dependable service. 
Millions of Fast Condensers now In use in lead- 
ing sets and eliminators. Send us your 
specification. 

JoaaTFFAIntet 
3982 Bam Ave., 

Dept. R.E. 
Chicago. U.S.A. 
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Without Adaptors! 
ARCTURUS 
A -C TUBES 

-amplifier. deterlor, 
high mu and power types 

With special and universal 
A -C CABLES 

ARCTURUS RADIO CO. 
255 Sherman Av.. Newark, N. J. 
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r 

DRESNER PLUG -IN 
SHORT WAVE COILS 

From 16 to 210 meters with four easily interchangeable 
coils. Fit standard U X socket. Same diameter as tube 
base. 

High efficiency gained through the use of original 
molded bakelite forms and space wound coils. 

Each coil forms a different color. 
Especially adaptable to short -wave receiver circuits, shot- 

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. 

.s 

Mr. Manufacturer : 
What are your loudspeaker problems? Can we help 
you? We can supply you with the most efficient 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 J I . 

VITALITONE RADIO CORP. 
88 University Place, New York City 

Have you seen and heard the new Vitalitone 
Dynamic? 

X -L PRODUCTS 
Easier tuning -correct tube 

oscillation -more volume and 
clearness with an XL VARIO 

DENSER In your circuit. 
Specified and endorsed by foremost 

radio authorities in all larding dreu ts. 
MODEL N "- M;crometer ediusuu.rit ea.us 

made. assures exact acination control In all 
tuned radio frequency circuits. Nrutrodrne. Rob- 

erta 2 -tube. Browning-Drake. Silver's Knockout. 
etc. Capacity range 1.8 to 20 Mfd. Price $1.00 

MODEL "G" -Obtains the proper arid apariq 
on Cockade), circuits.. niter and Intermediate frequency 

tuning in super -heterodyne and positive grid bias in all 
seta. Capacity range. Model O -1 .00002 to 

-0noi .tfd Model O -5 .0001 to .0705 Mfd. Model O -10 
0002 to 001 Mfd. Price each with grid clips. $1.50. 

X -L PUSH POST -NEW. Bakelite Insulated. vibrations will 
not loosen. releases Instantly. Pries each 15e 
Also Ili strip of 7 on black panel marked In white. 
Price $1.50 
FREE -New. up -to -date book of wiring dlagrame showing 
use of X -1. units In the new LOFTIN -WHITE constant 
coupled radio frequency circuit. and in other popular hook- 
ups. Write today. 

X -L RADIO LABORATORIES K.U24 B s nt 
Ave. 

XL 
Push 
Pat 

DYNAMIC 

Speaker Energizer 

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. 

CkRT ER 
New Items 1 

Center Tapped 
Resistors 

All Resistances "Papered Rheostats; 
al.o 14 tentiometers 

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 knob. 
All resistances. 

In Canada: 
Carter Radin Co.. Ltd., 

Toronto 

www.americanradiohistory.com

www.americanradiohistory.com


Page sa Rodio Engineering. htne. 1928 

..... ......... 

Fahnestock Clips 
Ita( Iiu': Greatest 

?p 

( :unN f'nience 
Used by Manufacturers of Standard Sets 
and Parts - and by Manufacturers of 
High Grade Wet and Dry Batteries. 

All Genuine Fah ne,tock (lips bear our 
imprint on the thumb piece of the clip. 

World's Largest Maker of Clip Terminals 

48 different sizes and styles to meet all requirement - 

Send for Catalog and Samples 

l' 1IINESTOCK ELECTRIC CO. 
Lon_ I,I:uul l'itc . 

-- 
. 

- - - - - - - - r 'f.:41Aleibi.RL$.t 

Independent Laboratories 
Newark, N. J. 

Oxide Coated Filament 
for 

All Tubes 

Special Getter 
for 

Detectors - A.C. Tubes - Amplifiers 
Power Tubes - Gas Rectifiers 

Cerium Alloys 
Exclusive Sales Representative 

A. U. HOWARD 
50 East 42nd St. New York City 

Phone: Murray Hill 0342 & 0343 

1 

RADIO n 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 ove rcorne your lacking i tilt ul tie s. whether you ship large 
sets or small sets -heavy power equipment or fragile speakers - 

whether the weight 
is ten pounds or 
five hundred 
pounds. Our years 
of experience in 
the radio shipping 
field are at y4IIr 
command without 
obligation. 

0 
TIFFT BROS. 

8 Broadway, 
New York City 

Shipping Capes for 
Diatcult Problem. 

m. .15 awe snwi MIMI OM t_ 

Wa-isToimers 
and Chokes 

built to meet your requirements will give you 
improved results. 

Furnish us with your specjficationa or put your 
problems up to our experienced engineering 
department. 

We invite your inquiries 

The ACME ELECTRIC & MFG. CO. 
Established in 1917 

1653 Rockwell Avenue, Cleveland, Ohio 

CORE LAMINATIONS 
for Audio & Power Transformers - 

Chokes 
A large variety of standard shapes carried in stock. 

Special designs stamped to your order. 

Our BOOKLET on LAMINATIONS (sent on re- 
quest) gives specifications of Stock Standard Shapes. 
and contains much data of value to the designer - 
and buyer. 

Lamination Stamping Company 
764 Windsor Street, Hartford, Conn. 

4 
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g. 

I IÍfl7IMBRII 
CONE SPEAKER PAPER 

.t L 11 .1 JI II R :1 
Pi PER gives AB- 
sOLUTELY UNI- 
FORM RESO- 
NAX'f'F,. It has no 
resonance point of 
its acon. .lust as 

the cone .speaker is 
supreme in radio re- 
production, so also 
is ALHAMBRA 
supreme in impart- 
ing the utmost in 
tone quality. 

The small clock and interior t cone do not equal In soft. natural 
rime the separate roue made of ALIIA\IIIIt.\ which is used bç high class 
makers. 
tone speaker manufacturers are Invited to communicate with us concern- 
ing their requirements for the coming season. A1.1IA\fItRA 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 

aquadagt 
---i 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. 

made 
rot:LLIG'tS a/ jp. 

27-29 Vestry 

5''treet 

Jew York. 

Sc/se tt'l([ZCIt[ nQ.`rvd.ctcxs 
`7tetal &alnpings 

r 
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 

1 

Page 81 

MFRS.OF 

AaT BRONZE 

RADIO ESCUTCHEONS 
ANY SHAPE -SIMPLE OR INTRICATE FORMAI IONS 

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 
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STANDARD PRODUCTS AT SPECIAL PRICES 
TIMMONS Combination Power 

Amplifier and "B" Supply 

List $70.00 
(without tubes) 

SPECIAL AT 
$18.50 ea. 

Both of these high quality compact units use a L.X. 2168 or 281 tube 
for rectifying and a U.N. 210 super power audio tube as an amplifier 
which gives distortionless and true natural reception with wonderful 
tone quality and volume. 

TIMMONS Power Amplifier 

List $45.00 ai4 

(without tubes) flu u p 

SPECIAL AT 

II$11.50 ea. 

of 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 cycles. 

Both instruments are identical in their performance as super power 
amplifiers. The Combination, however, is also a complete "B" Elim- 
inator, furnishing all the "B" current required by the regular tubes 

" OTHER ITEMS FOR PROFESSIONAL 
Each 

Every Unit is brand new, packed in original factory sealed carton 
and fully guaranteed. They Isis been approved by Popular Radio 
and Popular Science Laboratories. 

SET BUILDERS" 
Each 

Haynes Griffin Audio Transformer-Type 97 $1.25 Precise S.L.F. Condensers .000); $0.95 
Acme A2 Audio 'l'ransform -r .1;! -1 (wire leads) .95 ILunmarluud -Type C Low Los Condensers 00015 .75 
General Electric Output Transformer, List $13.50 ea 1.45 7 \ \'ire Battery ('able 1 ft (with markers) 
Bradleystat Type E. 210 (for A.C. Line Voltage Regulator)... I.ln reslnnan 80 Íleury Choke Cod 50 Mills .95 

7 mid. Filter Condenser, 600 D.C. Wkg. Volt (Dubilier).. 2.75 reshnian, 5 tube ; Socket Stri p I non- microphonic) .35 
1.14 mfd. Filter Condenser, 1000 D.C. AVkg. Volt (Dubilier). 1.25 'reshman T.R.F. Coils .000.15 (with brackets) .15 .i mfd. Filter Condenser, 600 U.C. Wkg. Volt (Strom. C.) I.5 i -l1\'. A.C. Adapter (farness, 6 tube, List $10.00 3.25 
2 mfd. Filter Condenser. 250 U.C. Wkg. Volt (R.C.A.)... .10 t eliable Automatic Power Control Switch .59 
Scanlon A.C. Fil. Trans.; supplies up to 9 mies (List $9.00,.. _._ tr.upeolun No. !' (25.000 G, ,,,.n., ho.l .60 

W. K. SKIDMORE & COMPANY, 233 Broadway, New York 

ALLIED ENGINEERING INSTITUTE 
Suite 429 

30 Church St., New York, N. Y. 

R A D I O ENGINEERING, R E S E A R C H A N D P U B L I C I T Y 
»1 

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. 

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. 

RADIO TREATISE CO., 270 Madison Ave., New York City 

IDEindly send me postpaid John 
Rider's "Laboratory Treatise on 
B- Eliminator Design and Con- 
struction" for which I am en- 
closing $1.00. 

Kindly send me postpaid John 
Rider's "Treatise on Service 
Units" for which I am enclosing 
$.50. 

USE THIS COUPON 

Name Street 

City State 
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Manufacturers' Export Managers P' 
! 

116 Broad Street. New York, N. Y.- v7 
Scientifically equipped to "tier 

economically export dependable 
receiving and transmitting1j 

adio apparatus. r'J 

1{uECIRïo 3 :::r;,i Jnal7aaulJn 

CASH PAID FOR SURPLUS 
MERCHANDISE 

What Have You? 
LEEDS RADIO COMPANY 

45 Vesey St. New York City 

MIauufacturer of the finest made Radio Batteries has 
opening for salesmen with following among Radio 
Jobbers and large Retailers. We offer the right men a 
most attractive proposition and territorial protection. 

Box No. Y -I00. Radio Engineering 
S. underbllt Ave., New York City. 

1 

1 

1 

PATENTS 
TRADEMARKS - COPYRIGHTS 
Special Attention to Radio Inventions 

EUGENE E. STEVENS 
Attorney at Low 

Registered Solicitor of Patents 
¡ 905 F St., N.W., Washington, D. C. 

Group Subscription Rates for 
RADIO ENGINEERING 

1 

I Subscription ... $2.00 
2 Subscriptions ... 3.00 
3 Subscriptions 4.00 
5 Subscriptions 5.00 

For more than 5 
subscriptions a d d 
$1.00 for each addi- 
tional subscription. 

AER-O-LAC 
The Only Correct Dope for 

CLOTH & CONE SPEAKERS 

Waterproof -Can 
coating RADIO 
CONSOLES, 
Electrical losses. 
Gloss finish. 
This Lacquer is 
ARD for all first 

be used for 
CASES AND 

preventing 
Beautiful 

the STAND - 
class speakers. 

Any size containers 
from Pints to 
50 Gal. Drums Any 
Color. Bronze. Gold. 
Silver. Aluminum 
and clear. Ready 
for use. 

Distributors: 
D. X. Electrical Prod. Corp., 25 Church St., N. Y. 
Manufacturers: Henry V. Walker Co., 17 John Street, N. Y. 

Page 83 

"MORECROFT is the finest en- 
gineering interpretation of 
Radio's first quarter century we 
have." 

Judi I pn.n 

li by 9 

83/ Illustrations 
Cloth 
$7.50 

ZEH BOUCK 

Second Edition 
Revised and Enlarged 

THE 
PRINCIPLES 

OF 
RADIO 

COMMUNI- 
CATION 

By 

JOHN H. MORECROFT 
Assisted by A. PINTO 

and W. A. CURRY. 

Morecrott's famous book has been 
completely revised. The Second Edi- 
tion is practically a new book. Nota- 
ble additions occur in Chapter I, 
where new data on coils and con- 
densers at radio frequencies are 
given. 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 been intro- 
duced. In Chapter VIII much has been 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 published for the first time. Radio frequency 
amplification, balanced circuits, push -pull arrange- 
ments, have also been explained. 

ZEH BOCCI:, Prominent Radio Engineer, says in the 
New York Sun for November 5, 19.27: 

"No radio book 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 frequency phenomena in 
terms of complex formulae to why a particular ampli- 
fier ]owls." 

--A Wiley Book -- 
FREE EXAMINATION COUPON 

JOHN WILEY 4 SONS CO., 440 Fourth Avenue. New York City 
Gentlemen: Kindly send me on 10 days' free examination. Morecrotes 
-Principles of Radio Communication." 
I aaree to remit the price 16.50) of the book within ten days after 
its receipt or return It postpaid. 

Name 

Addiesa 

Position or 1 

Reference 

Subscriber 1 Yea 
Radio Engineering J No 
(To Residents of C. S. Proper and Canada only. I R.E. 8 -28 
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Buyers Directory of Equipment and Apparatus 
Readers interested in products not listed 
their wants, and we will inform the pr 
Information Bureau. 
Addresses of companies listed below, can 
index on page 86. 

in these columns are invited to tell us of 
oper manufacturers. Address Readers' 

be found in their advertisements -see 

ADAPTERS: 
Carter Radio Co. 

AMMETERS 
Jewell Elec. Inst. Co. 
Westinghouse Elec. & Mfg. Co. 

ANTENNAE, LAMP SOCKET 
Electrad. Inc. 

ARRESTERS, LIGHTNING: 
Electrad, Inc.. 
Jewell Elec. Inst. Co. 
Westinghouse Elec. & Mfg. Co. 

BASES. VACUUM TUBE: 
Formica Insulation Co. 

BINDING POSTS: 
Arrow Automatic Products 

Corp. 
Eby, H. H., Co. 

Radio Labs. 
BOOKS 

Radio Treatise Co. 
Wiley, John, Co. 

BOXES, PACKING: 
Tuft Bros. 

BRACKETS. ANGLE: 
Scovill Mfg. Co. 

BRASS: 
Copper and Brass Research 

Assn. 
Scovill Mfg. Co. 

BROADUASr STATION 
EQUIP'T: 

Cardwell. Allen D.. Mfg. Co. 
Radio Engineering. Labora- 

tories. 
BUTTS: 

Scovill Mfg. Co. 
CABINETS, METAL: 

Aluminum Co. of America. 
Copper and Brass Research 

Assn. 
Crowe Nameplate Mfg. Co. 

CELLS, PHOTOELECTRIC: 
Burt. Robert C. 

CERIUM: 
Independent Labs. 

CHARGERS: 
Acme Elec. & Mfg. Co. 
lakon Co. 

CHASES: 
Aluminum Co. of America. 
Copper and Brass Research 

Assn. 
United Scientific Laboratories. 

Inc. 
CHOKES. AUDIO FREQUENCY: 

Acme Elec. & Mfg. Co. 
American Transformer Co. 
General Radio Co. 
General Transformer Co. 
Samson Electric Co. 
Thordarson Elec. Mfg. Co. 

CHOKES. RADIO FREQUENCY: 
Cardwell. Allen D., mfg. Co. 
General Radio Co. 

CHOKES. R ELIMINATOR: 
Acme Electric and Mfg. Co. 
American Transformer Co. 
Dongan Elec. Mfg. Co. 
General Radio Co. 

CLAMPS. GROUND: 
Electrad, Inc. 
Fahnstock Elec. Co. 
Scovill Mfg. Co. 

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

COILS. CHOKE: 
Dudln Mfg. Co. 
Westinghouse Elec. & Mfg. 

COILS. IMPEDANCE: 
Dudlo Mfg. Co. 

COILS. INDUCTANCE: 
Air King Products Co. 
Cardwell. Allen. D.. Mfg. 
Dresner Radio Mfg. Co. 
Hammarlund Mfg. Co. 

Radio Engineering Labora- 
tories. 

COILS. MAGNET: 
Dudlo Mfg. Co. 

COILS. RETARD: 
Hammarlund Mfg. Co. 

COILS. SHORT WAVE: 
I1resuer Radio Mfg. Co. 
General Radio Co. 
Hammarlund Mfg. Co. 
Radio Engineering Labora- 

tories. 
COILS. TRANSFORMER: 

Dudlo Mfg. Co. 
CONDENSER PARTS: 

Scovill Mfg. Co. 
CONDENSERS. BY -PASS: 

Aerovox Wireless Corpn. 
Allen -Bradley Co. 
Automatic Electric, Inc. 
Burt. A. G., Jr. 
Condenser Corp. of America. 
Den tseh ntan n. Tobe Co. 
Dongan Electric Mfg. Co. 
Electrad. Inc., 
Fast. John E. & Co. 
1'Ieehtheim CO. 
1 'oly nu't 'Mfg. Co. 
Sterling \tfg. Co.. 

CONDENSERS. FILTER: 
Aerovox Wireless Corpn. 
Allen -Bradley Co. 
Automatic Electric. Inc. 
Condenser Curl.. of Amerces. 
I eutsehmmnn. Tots, Co. 
Dongan Electric Mfg. Co. 
Fast. John E. & Co. 
Flechtheini Co. 
Polyntet Mfg. Co. 
Sterling Mfg. Co. 

CONDENSERS, FIXED: 
Aerovox Wireless Corp :. 
Allen -Bradley Co. 
Automatic Electric, Inc. 
Burt. A. G.. Jr. 
Condenser Corp. of America. 
Ileutschmtnin. lobe Co. 
Dongan Electric Mfg. Co. 
Electrad. Inc. 
Past. John E.. & Co. 
Fleehthein: Co. 
l'ol}.met Mfg. Co. 

CONDENSERS, MIDGET: 
Cardwell. Allen D. Mfg. Co. 
General Instrument Co. 
Hammarlund Mfg. Co. 
Scovill Mfg. Co. 
United Scientific Laboratories 

CONDENSERS. MULTIPLE: 
Cardwell. Allen D. Mfg. Co. 
General Instrument Co. 
Hammarlund Mfg. Co. 
Scovill Mfg. Co. 
United Scientific Laboratories. 

CONDENSERS. VARIABLE 
TRANSMITTING: 

Cardwell. Allen D. Mfg. Co. 
Hammarlund Mfg. Co. 

CONDENSERS. VARIABLE: 
Amseo P rudnet s Co. 
Cardwell. Allen D. Mfg. Co. 
General Instrument Co. 
DeJur Products Co. 
General Radio Co. 
Hammarlund Mfg. Co. 
Scovill Mfg. Co. 
United Scientific Laboratories 

CONNECTORS: 
Fahnstock Elec. Co. 
Tones, Howard W. Co. 
Scovill Mfg. Co. 

Co. CONTROLS. ILLUMINATED: 
Hammarlund Mfg. Co. 

CONVERTERS: 
Cardwell. Allen D., Co. 

COPPER: 
Co. Copper & Brass Research 

Asan. 
Scovill Mfg. Co. 

CURRENT CONTROLS. AUTO- 
MATIC: 

Radiali Co. 
DIALS: 

Crowe Nameplate and Mfg. Co. 
Hammarlund Mfg. Co. 
Scovill Mfg. Co. 
United Scientific Laboratories 

DIALS, DRUM 
Hammarlund Mfg. Co. 
United Scientific Laboratories 

ELIMINATORS, A BATTERY: 
Acme Elec. and Mfg. Co. 
Radio Receptor Co. 
Sterling Mfg. Co. 
Webster Co. 

ELIMINATORS. B BATTERY: 
Acme Elec. and Mfg. Co. 
Dongan Elec. Mfg. Co. 
General Radio Co. 
Radio Receptor Co. 
Sterling \Ifg Co. 
Thordarson Electric Mfg. Co. 
Webster Co. 

ELIMINATORS. A -B -C: 
Acme Elec. and Mfg. Co. 
Dongan Elec. Mfg. Co. 
General Radio Co. 
Radio Receptor Co. 
Thordarson Electric Mfg. Co. 
Webster Co. 

ELIMINATORS, UNITS FOR: 
American Transformer Co. 
Dongan Elec. Mfg. Co. 
Electro- Chemical Co, 
General Radio Co. 
Radio Receptor Co. 

Thordarson Electric Mfg. Co. 
Webster Co. 

ESCUTCHEONS: 
Crowe Nameplate and Mfg. Co. 

EXPORT: 
Ad. Auriema. inc. 

FILAMENT. OXIDE COATED: 
Independent Laboratories. Inc. 

FILAMENT CONTROLS, AUTO - 
MATIC: 

Radials Co. 
FOIL: 

U. S. Foil Co. 
GALVANOMETERS: 

Tewell Flee. Inst. Co. 
Westinghouse Elec. & Mfg. 

Co, 
GETTER MATERIAL 

Independent Laboratories. Inc. 
GRAPHITE: 

Acheson Products Sales Co., 
Inc. 

GRID LEAKS: 
Aerovox Wireless Corpn. 
Allen -Bradley Co. 
Amsen Products Co. 
DeJur Products Co. 
Deutsclmmnn, Tobe Co. 
Electrad. Inc. 
Hardwick. Field. Inc. 
International Resistance Co. 
Lantz Mfg. Co. 
Polymet Mfg. Co. 

HARNESSES A -C.: 
Carter Radio Co. 
Eby. H. H., Co. 

HINGES: 
Scovill Mfg. Co. 

HORNS: 
Operadin Co. 
Racon Electric Co. 
Temple, Inc. 

HORNS. MOLDED: 
Operadin Co. 
Racon Elec. Co., Inc. 
Temple. Inc. 

INDUCTANCES, TRANSMIT- 
TING: 

General Radio Co. 
INSTRUMENTS. ELECTRICAL: 

Tewell Elec. Inst. Co. 
Westinghouse Elec. & Mfg. Co. 

INSULATION. MOULDED: 
Bakelite Corp. 
Formica Insulation Co. 
General Plastics, Inc. 
Westinghouse Elec. Mfg. Co. 

JACKS: 
Carter Radio Co. 
Electrad. Inc. 

JACKS, TIP: 
Carter Radio Co. 
Eby, 11. II., Mfg. Co. 

KITS. SHORT WAVE: 
Radio Engineering Labora- 

tories. 
KITS. TESTING: 

General Radio Co. 
Jewell Elec. Inst. Co. 

KITS. TRANSMITTING 
Radio Engineering Labora- 

tories. 
LACQUER: 

Walker. J. V.. Co. 
Zapon Co.. The 

LABORATORIES: 
Electrical Testing Labe. 

LAMINATIONS: 
Lamination Stamping Co. 
Sterling Mfg. ('... 

LEAD -INS: 
Electrad. Inc.. 
Fahnstock Elee. Co. 

LOCK WASHERS: 
Shakeproof Lock Washer Co. 

LUGS: 
I'ahnstoek Elec. ('o. 
Scovill Mfg. Co. 
Shakeproof Lock Washer Co. 

MAGNETS: 
Thomas and Skinner Steel 

Products Co. 
METERS: 

Jewell Flee. Inst. Co. 
Sterling Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 

MICROPHONES: 
Antplion Co. of America 

MOTORS. ELECTRIC PHONO- 
GRAPH: 

Gordon, L. S., Co. 
MOUNTINGS. RESISTANCE: 

DeJur Products Co. 
Electrad. Inc.. 
Fahnstock Eke. Co. 

NAMEPLATES: 
Crowe Nameplate & Mfg. Co. 
Fahnstock Eiee. Co. 
Scovill Mfg. Co. 

NUTS: 
Arrow Automatic Products Co. 
Shakeproof Lock Washer Co. 

OSCILLOORAPH: 
Burt, Dr. Rob't C. 

OSCILLOSCOPE: 
Burt, Dr. Rob't C. 

PACKING: 
Titft Bros. 

PANELS. COMPOSITION: 
Formica Insulation Co. 
General Plastics Co. 
Westinghouse Elec. & Mfg. Co. 

PANELS, METAL: 
Crowe Nameplate and Mfg. Co. 
Scovill Mfg. Co. 

PAPER, CONDENSER: 
Dexter, C. H. & Sons, Inc. 
Strype, Fred C., Co. 

PAPER, CONE SPEAKER: 
Seymour Co. 

PHONOGRAPH MOTORS: 
(See Motors) 

PHOTOELECTRIC CELLS: 
(See Cells) 

PICK-CPS: 
Gordon, L. S., Co. 

PLUGS: 
Carter Radio Co. 
.Tones, Howard B., Co. 

c 

i 

www.americanradiohistory.com

www.americanradiohistory.com


 

.41°' 44. 

Radio Engineering, June, 1928 Piyc 85 

YOTENTIOMETERB: 
Allen- Bradley Co. 
Carter Radio Co. 
Central Radio Laboratories 
DeJur Products Co. 
Electrad, inc. 
United Scientific Laboratories 

RECEIVERS, ELECTRIC: 
United Scientific Laboratories. 

REGULATORS, VOLTAGE: 
DeJur Products Co. 
Sterling Mfg. Co. 
Webster Co. 

RELAYS: 
Cardwell, Allen D., Mfg. Co. 

RESISTANCES, FIXED: 
Aerovox Wireless Corp. 
Allen -Bradley Co. 
Amoco Products Co. 
Carter Radio Co. 
Central Radio Laboratories. 
De Jur Products 
Electrad, Inc. 
Hardwick, Field, Inc. 
International Resistance Co. 
Lantz Mfg. Co. 
Polymet Mfg. Co. 

RESISTANCES, VARIABLE: 
Allen- Bradley Co. 
American Mechanical Labs. 
Amoco Products Co. 
Carter Radio Co. 
Central Radio Laboratories. 
Electrad, lue. 
Hardwick, Field, Inc. 
International Resistance Co. 
Lantz Mfg. Co. 
Polymet Mfg. Co. 

EHEOSTATS: 
Amoco Products Co. 
Carter Radio Co. 
Central Radio Laboratories. 
De Jur Products. 
Electrad, Inc., 
United Scientific Laboratories. 
Westinghouse Elec. & Mfg. Co. 

SCHOOLS, RADIO: 
National Radio Institute. 
Radio Institute of America 

SCREW MACHINE PRODUCTS: 
Arrow Automatic Products Co. 
Scovill Mfg. Co. 

SHIELDING, METAL: 
Aluminum Co. of America. 
Copper and Brass Research 

Assn. 
Crowe Nameplate Co. 

SHORT WAVE APPARATUS: 
Cardwell, Allen D., Co. 
General Radio Co. 
Radio Ungineering Labora- 

tories. 
S OCKETS, TUBE: 

Benjamin Electric Mfg. Co. 
General Radio Co. 

SOLDER: 
Chicago Solder Co. (Kester). 
Westinghouse Elec. & Mfg. Co. 

S OUND CHAMBERS: 
Air Chrome Corp. 
Lektophone Co. 
Operadlo Mfg. Co. 
Racon Elec. Co., Inc. 
Temple, Inc. 
United Radio Corp. 

SPEAKERS: 
Lektophone Co. 
Operadlo Mfg. Co. 
Bacon Electric Co. 
Temple, Inc. 
United Radio Corp. 
Vitalitone Co. 

S TAMPINGS, METAL: 
Arrow Automatic Prod. Corp. Fahnstock Elec. Co. 
Scovill Mfg. Co. 

STRIPS, BINDING POST: 
E -L Radio Laboratories. 

SUBPANELS: 
Formica Ins. Co. 
Westinghouse Elec. & Mfg. Co. SWITCHES 
Carter Radio Co. 
Electrad. Inc., 
Westinghouse Elec. & Mfg. Co. TAPPERS 
Eastern Tube and Tool Co. TESTERS, B- ELIMINATOR: 
General Radio Co. 
Jewell Electrical Inst. Co. TESTERS, TUBE: 
General Radio Co. 
Jewell Elec. Inst. Co. TESTING INSTRUMENTS: 
General Radio Co. 
Jewell Elec. Inst. Co. 
Westinghouse Elec. & Mfg. Co. TESTING KITS: 
Jewell Elec. Inst. Co. TESTING LABORATORIES: 
Electrical Testing Labs. 

TOOLS 
Eastern Tube and Tool Co. TRANSFORMERS. AUDIO: 
American Transformer Co. 

Dongan Elec. Mfg. Co. 
Ferranti Ltd. 
General Radio Co. 
General Transformer Co. 
Samson Electric 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. 
General Radio Co. 
General Transformer Co. 
Samson Electric Co. 
Thordarson Electric 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. OUTPUT: 
Acme Elec. & Mfg. Co. 
American Transformer Co. 
Dongan Elec. Mfg. Co. 
Ferranti, Ltd. 
General Radio Co. 
General Transformer Co. 
Samson Electric Co. 
Thordarson Electric Mfg. Co. 
Webster Co. 

TRANSFORMERS. POWER: 
American Transformer Co. 
Dongan Elec. Mfg. Co. 
Ferranti, Ltd. 
General Radio Co. 
General Transformer Co. 
Samson Electric Co. 
Thordarson Electric Mfg. Co. 
Transformer Co. of America. 
Westinghouse Elec. & Mfg. Co. 
Webster Co. 

TRANSFORMERS, R. F., 
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. 
Cunningham, E. T., Co. 

UNITS, SPEAKER: 
Air Chrome Corp. 
Lektophone Co. 
Operadio Mfg. Co. 
Bacon Electric Co. 
Temple, Inc. 
United Radio Corp. 
Vitalitone Co. 

VOLTMETERS, A. C.; 
General Radio Co. 
Jewell Elec. Inst. Co. 
Westinghouse Elec. & Mfg. Co. 

VOLTMETERS, D. C.: 
General Radio Co. 
Jewell Elec. Inst. Co. 
Westinghouse Elec. & Mfg. 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. 
Holvoke Co. 
Roebling, J. A., Sons, Co. 

WIRE, COTTON COVERED: 
Dudlo Mfg. Corp. 
Holyoke Co. 
Roebling, J. A.. Sons Co. 

WIRE, ENAMELED COPPER: 
Dudlo Mfg. Coro. 
Ilolyoke Co, 
Roebling, J. A., Sons Co. 

WIRE. LITZENDRAHT: 
Dudlo Mfg. Corp. 
Holyoke Co. 
Roebling, J. A.. Sons Co. 

WIRE, PIGTAIL: 
Dudlo Mfg. Corp. 
Holyoke Co. 
Roebling, J. A.. Sons Co. 

WIRE. SILK COVERED: 
Dudlo Mfg. Coro. 
Holyoke Co. 
Roebling. J. A.. Sons Co. 

WIRE. TINNED COPPER: 
Dudlo Mfg. Coro. 
Holyoke Co. 
Roebling, J. A.. Sons. Co. 

Oscillogram No. I-BradlevunitB 

ctm No. , tnpat3dvr tnit 

A**"11000441»41-0,1M^` 

I Co, pct n. 

Oscillogram No. 4-3rd Comp ctiti.r uit 

V1.00' 

Use Grid Leak Resistors 
That Are Noiseless! 

Not all the noise in radio receivers is "static." 
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 radio service. For 
perfect operation use them in your radio circuits. 

Bradleyunit -B 
fòr Radio cManufacturers 

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. 

,Ilen ßracb7 Resistors 
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A. C. Line 
Voltage Control 

For Radio Set Manufacturers 
A remarkably convenient and 
efficient device which auto- 
matically handles A. C. line 
Huet uat ion over a broad 
range. 
Cast surprisingly lo,,. 

For information, ßMPERI7O Write Dept. R.E. G 

RADIALL CO. 
SO Franklin St., `J/le "SELF -ADJUSTING "RhWt 
New York, N. Y. x. llt 

Ferranti Audio Frequency 
Transformers and Chokes 

Cover every radio re- 
quirement. Built to the 
highest standards. Tested 
to 1,000 volta through- 
out. 
The 1928 Ferranti Year 
Book, just off the press, 
contains 60 pages of use- 
ful information on the 

use of Ferranti Trans- 
formers, along with cir- 
cuits and instructions for 
building receivers, power 
amplifiers, etc. 

Sent post paid anywhere 
for I5c in coin. No 
stamps. 

FERRANTI, Inc. 
130 West 42nd St. .. New York, N. Y. 

L 
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0001, 

Dependable 
Power 

Power Pack - No. 500 will supply power for six -226, one 
or two 227. one or two 171 and one 280 rectifier tube. 
3" wide-- 53 í" long- 1'. " high. Weight - 11 lbs. 
Contains one transformer with all necessary windings, and a 
dual choke. 

tion of laminations. of Reduces field a round 

For Set Manufacturers 

file incorporation of a GENERAL 
PO' ER PACK in your set provides you 
with an assurance of safety against returns 
because: 
1 -The transformer is designed for opera- 
tion of iron at low density which: (a) 
Permits continuous operation without 
heating. (b) Eliminates mechanical vibra- 

transformer to a minimum. 
2 -lt will deliver ACCURATE VOLTAGES to tubes for which it is designed to supply. 
3-Maximum efficiency is secured through a PROPER BALANCE of copper and iron. 
1-Ample copper sizes used reduce copper losses to a minimum and permit excellent regulation. 
3- Careful electrostatic shielding between primary and secondary reduces line noises to a 

minimum. 
6-Ample insulation between windings protects against surges as well as operating voltages. 

FILTER CHOKES: 
7-Provision of carefully designed air gap causes inductance to remain high up to maximum 

operating current. 
8-- 11inimum resistance for given inductance. 
9- Special arrangement of dual choke 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. 
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 offer this product of EXCEPTIONAL MERIT at the 
LOWEST POSSIBLE COST. 

AT YOUR SERVICE: Our personnel of comp etent technicians who are fully conversant with 
problems with which you must deal. 
If You are a quantity user of Power Packs, Chokes or Audio Transformers, WRITE FOR 
SAMPLES AND PRICES. 

Visit our Booth No. 35 Exhibition Hall at the Second Annual Radio Manu- 
facturers' Association Trade Show. June 11 to 15 inclusive. A Special 
Demonstration of the Clough Tuned Audio Transformer will be giren in our 

room, No. 536A, Stevens Hotel, Chicago. 

General lfra nsfo r im e rCo r p o rati o n 
Telephone Monroe 2430 

900-9/0 W. ,Jxrkron Boulevard 

I CHICAGO I 

WILL1.1 MS PRESS, INC., NEW YORK- ALBANY 
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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. 

A New A C Transformer 
No. 6570 

gives marvelous performance, used in conjunc 
tion with 4 U X 226, I U X 227 and I U X 171 
power amplifier tubes. This transformer i. 
equipped with terminals for use with all type. 
of Wiring Harnesses. 

Price $6.50 

Illu 'ng No. 1177 
Output Transformer 

Chokes and Condensers are 
also mounted in matched 
cases similar to the one 
shown here. 

Set Manufacturers 
and 

Custom Set Builders 
You are invited to consult the 
Dongan engineering department 
for any desired information for 
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 

TRANSFORMERS of .MERIT for FIFTEEN YEARS 
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Duhilicr, Sangamo, Polymet, Micamold, Aerovox, Muter, Carter and Pilot Condensers with Bakelite Molded housings. 

A higher standard for fixed condensers 
established through Bakelite Molded 

BECAUSE 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. 

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 CANADA. LTD.. 163 Dufferin St., Toronto, Ontario. Canada 

BA K 
u. i. LITE 

THE MATERIAL OF OHO A THOUSAND USES 
"The registered Trade Mark and Symbol shown above may he used only on products made from materials 
manufactured by Bakelite Corporation. Under the captal "B.' is the numerical siin for infinity. or unlimited 
quantity. h symbolizes the manie number of paint. and future uses of Bakelite Corporation's {nob,. ti' 
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