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Facts for 

TUBE EXECUTIVES and ENGINEERS 

THE most important change in 
basic raw material in the past ten years is now taking 
place in radio receiving tube manufacture. 

We can save you at once one -half of the cost of metal 
material used in your tubes. 

A finer quality tube is actually at hand -finer because 
of less gas, better electronic emission and longer life 
-with full tonal qualities. 

The pioneer spirit back of all progress has caused 
able research engineers to overcome production diffi- 
culties, both real and imaginary -originally regarded 
as insurmountable and admit that SVEA METAL is 
superior to other metals being used today. 

Twenty -one manufacturers are now making internal 
parts of Svea Metal, such as are used in these tubes 
on a production basis. 

More than 2,000,000 tubes already sold attest to the 
above facts. 

Swedish Iron & 
17 Battery Place 

Svea Metal is being marketed in all 

popular forms -bright ribbon -car- 
bonized strip -pertruded or woven 
mesh -tubing -fine wire -or fin- 
ished parts ready for assembly. 

Steel Corporation 
New York City 

For more than a quarter of a century suppliers of high grade 
metals to the foremost electrical equipment manufacturer. 
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Lowest Operating of 
TorqueandContact 

Resistance manufacture 
A lot to claim -a lot to de- 
liver - yet our No. 11 does type 
have these outstanding fea- 
tures. Also has smmallest knoob tamed 
movement, positive kickoff, when 
double bearing "cold" cam, 
and a lot of other advantages hour 
-plus Underwriter's Labor- into atori es' Approval for 3 A, 
125 V., 1.5 A, 250 V, AC or signed 
DC.Write for samples.You'll 
find our No. I l even better neering 
than we claim! 

us 
samples 
no 

discuss your Volume and 
problems with us ? 

IT is quite possible that we can help you solve some of those 
Volume and Tone Control problems of yours ...We've done 

for a number of other set manufacturers ... Some of them 
been just a little surprised -perhaps astonished would be 

better word -to learn just how thoroughgoing and pains- 
we are ... A number of our set manufacturer friends 

told us we helped them greatly in this particular phase 
their production. And we'd like to help you, too! 

No small share of our success in the development and 
of superfine wire wound and carbon element 

variable resistors is due to our having constantly main - 
Engineering Department. a 100% En ineerin and Research De artment. And 

we say 100% we mean just that! It is on its toes every 
of the working day -and on numerous occasions far 

the night -to help folks like you obtain properly de- 
volume and tone controls ... incidentally, our Engi- 
Department is second to none in the entire industry. 

We want to help. How can we do so? If you will write 
fully, sending specifications or chassis, we'll submit 

... efficiently engineered ... promptly ... and with 
obligation whatever! May we hope to serve you soon? 

CHICAGO TELEPHONE SUPPLY CO. 
HERBERT H. FROST, Inc. 

SALES DIVISION 
General Offices ELKHART, INDIANA and Plant 
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RADIO'S 

ACCOMPLISHMENT 
By DAVID SARNOFF 

President, R.C.A. 

NO other development threatens to supplant 
radio in our national life. No product of 
the laboratory bids to displace it, whether 

in communications, broadcasting entertainment 
or the new industrial applications to which it is 
being adapted. What is promised by intensive 
research is not a substitution for radio, but 
rather an extension and elaboration of radio 
services. We are engaged in an industry that 
is moving forward rapidly along many different 
lines. 

Radio has been an exceedingly important 
factor in the nation's commercial and industrial 
growth, and no unimportant element in the 
maintenance of the volume of general business 
prevailing during the last three years. During 
the last decade it has supplied from its own 
work shops the incentives for much employment 
and the advancement of trade and industry. 

-3- 
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President 
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Secretary 
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Entered as second class matter August 26, 1931, at the Post Office at New York, N. Y., under 
Act of March 3, 1879. Yearly subscription rate $2.00 in United States. $3.00 in Canada 

and foreign countries. 
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vibration won't loosen 
auto radio assemblies 

...made with money -saving Self-tapping Screws 
IN ASSEMBLING auto radios, the 

leading manufacturers are using 
the same time- and money- saving 

fastening device that cuts cost on 
their models for home use ... Parker - 
Kalon Hardened Self- tapping Screws. 
For there is no simpler, c h ea p e r 
means of making the assemblies. And 
no other common device offers such 
great security against the sever e 
vibration of auto service. In tests 
conducted by manufacturers and un- 
biased engineers, fastenings made 
with machine screws, bolts and nuts 
with lock washers, and even rivets, 
have failed under stresses of vibra- 
tion, tension and shear that would 
not loosen sheet metal fastenings 

made with these Self- tapping Screws. 
Below is pictured one of the vibra- 
tion tests made by authorities of the 
College of Engineering of New York 
University. Note that in this test the 
majority of the machine screw fasten- 
ings failed ... yet not one Self -tap- 
ping Screw loosened. Here is evi- 
dence that by assembling auto radio 
parts with Self- tapping Screws you 
obtain STRONGER as well as cheaper 
fastenings. 

These Auto Radios 
Built Stronger at Lower Cost 

Philco, R.C.A.-Victor, Zenith, Atwater- 
Kent, U. S. Radio, Crosley, Stewart - 
Warner, American -Bosch, Sparton, 

Vibration Test at N. Y. U. 
Duration-S1 hours on 2 specimens 

Result -S of 8 machine screws loosened 

All of the 8 Self -tapping Screws 
HELD SECURE 

Noblitt- Sparks - all save time, labor 
and money, and gain greater fasten- 
ing security by using Parker -Kalon 
Self- tapping Screws to assemble their 
receivers. 

Self- tapping Screws will help you 
It will pay you to try these Screws, 
too. Use the coupon below to get 
FREE "Money -Saver Test Bag" of 
samples with unbiased recommenda- 
tions of our Fastening Specialists. 

Where and How to use them 
Type "Z"HardenedSelf- tappingSheet Metal Screws 

For making fastenings to sheet metal up 
to 6 ga., aluminum, die castings, Bakelite, 
etc. Turn Screw into drilled, pierced or 
molded hole. It forms a thread in the 
material as it turns in. Can be removed 
and replaced. Available in a full range 
of diameters and lengths, and 5 styles 
of heads as shown below. 

PARKE R-KALON d%ardened Self- tapping Screws 
PAT. IN U. S. AND FOREIGN COUNTRIES 

PARKER -KALON CORPORATION, DEPT. L, 190 -198 VARICK STREET, NEW YORK, N. Y. 

Tell me whether assemblies described on attached sheet can be made cheaper with Self -tapping Screws. I'll make 
a "Money -Saver Test" if you send samples and recommendations -Free. 

Name and Title M 

1PARoN 
ONEYKE 

2- f(AL- 

Company 
SAVER- 

I 

_ TEST 
Address .. 

_BQG 
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IT is but a matter of two 
NEW RECEIVERS or three years since 

vacuum tubes were de- 
signed without adequate 

regard for radio receiver circuit require- 
ments. A constructive advance that has 
taken place is that today tube design en- 
gineers and receiver design engineers are 
brothers out in. the open, not only "under 
the skin." 

A realization of this situation on the part 
of the tube manufacturers has resulted in 
commendable, efficient cooperation between 
tube factories and set factories. As manu- 
factured receivers have become more com- 
plicated, they have demanded more from 
vacuum tubes in performance and uni- 
formity of electrical characteristics. 

These conditions hold the promise that 
the new tubes announced have been de- 
signed with a view to producing radio re- 
ceivers having a decreasing number of the 
shortcomings, evident in receivers hereto- 
fore in use, and an increasing number of 
new and pleasing features. 

WITH NEW TUBES 

I N the boom days of 
RADIO INDUSTRY 1922 -1929 radio grew to 
ALIVE industrial proportions 

equaling in gross income 
national industries which had a half century 
of background and momentum. During the 
seven years referred to, very few industries 
showed steep sales curves anywhere nearly 
approaching the overall totals for radio. 

Executives in industries which sank to 
low levels of output since the collapse of 
1929 are astonished to learn that with re- 
spect to radio receiver sales, the total num- 
ber in the United States has increased dur- 
ing these years about four millions of sets. 

Decreased purchasing power on the part 
of the populace at large naturally meant 
lower prices for radio receivers. Continu- 
ously lowering prices reflected aggressive 
competition for the business, and infinites- 
imal profits -if any. 

Manufacturers of complete receivers and 
manufacturers of parts, still doing business, 
have survived somehow. A considerable 
number of these have continued without 

4 

lapse to manufacture, to advertise and to 
sell. 

The hope for improvement in the radio 
industry is in large part a hope for reason- 
able margins of profit. 

The new National Administration at 
Washington has, within two months, been 
able to shuffle the deck and begin the new 
deal along several constructive lines. Moves 
so far made are in the nature of guaranties. 
Guaranties eradicate causes of fear. With 
fear relegated to the background, there is 
a greatly reduced hazard in responding to 
beckoning opportunity. 

For many industries, radio included, this 
situation has certain of the earmarks of a 
new deal. 

An examination of the radio pulse, as of 
May 1, 1933, discloses a strength and a 
quickening which reflects a desire on the 
part of the executives of the industry to play 
a constructive part in the upward swing of 
national prosperity, even though the gain 
be slowly gradual over a period of months 
or years. 

AS IT IS IN 
ENGLAND 

APROMINENT 
radio 

journal, published in 
London, recently carried a 
manufacturer's advertise- 

ment reading: 
"The radio trade is face to face with the 

problem which confronts all industry. The 
solution to this problem lies in increasing 
the public capacity to buy. Neither list re- 
ductions nor high discounts will secure this 
end, but it will be reached by the accessibil- 
ity to the public of a method by which radio 
receiving sets can be purchased on long 
credit terms, accompanied by small and fre- 
quent payments." 

This is a sensible viewpoint, and one 
which will fit in with the slowly improving 
family income in the United States during 
the next year. Also it has the virtue of rec- 
ognizing the fallacy of trying to increase 
sales through demoralizingly low prices. 

Oil 6bnjo(__/ MC0'(. 
Editor 
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Replacement Line Ballasts Are 
Soloring Many Problems! 

To obtain maximum efficiency and low cost of 
operation with modern radio sets, the voltage of the 
power source should be kept to within 5% of the 
voltage rating for which the set is designed. 

A rated 110 -11S volt line oftimes will vary from 
as low as 90 volts to as high as 140 volts in different 
sections and at different times during the day, due 
to differences in distance from the power house, 
varying loads and poor regulation due to overloaded 
branch circuits. 

Clarostat Line Ballasts will maintain the normal 
voltage across the primary of the power trans- 
formers of sets within the allowable limits for effi- 
cient operation in spite of line voltage fluctuations 
over a range of from 95 to 135 volts. They may 
be easily installed at reasonable cost. 

The main feature of Clarostat Products is their positive 
reliability. Resistance elements are wound with the highest 
grade of resistance wire obtainable, on carefully selected and 
tested Bakelite strips. Tapers are obtained by the time -tried 
and tested method of proper spacing, shape of winding form 
and the use of wires of the proper resistance characteristics. 
Exhaustive accelerated life tests prove conclusively that our 
units stand up for years under hard service without appreciable 
wear or change in characteristics. Thus, they cost less than 
cheap units that are not dependable. 

Free Engineering Service 
Clarostat engineers have ruade special, intensive studies of the needs 

of various circuits which require the use of wire wound or graphite 

clement volume and tone controls, and the design of units of special 

resistance and taper characteristics to best suit such requirements. 

Let Us Know Your Control Problems! 

T 
©LÄE©STÄT MFG. ©©DC. 

CLAROSTAT 

285 NORTH 6th STREET BROOKLYN, N. Y. 

"P58" Control Without 
Switch 

"MH" Circular Hum- Dingcr 
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A chronological history of electrical communication 

-telegraph, telephone and radio 

This history began with the January I, 1932, 
issue of RADIO ENGINEERING. The items are 
numbered chronologically, beginning at 2000 
B.C., and will be continued down to modern 
times. The history records important dates, dis- 
coveries, inventions, necrology and statistics, 
with numerous contemporary chronological tie - 
in references to events in associated scientific 
development. The material was compiled by 
Donald McNicol. 

1883 

(636) 

(637) 

(638) 
(639) 

(640) 

(641) 

(642) 

(643) 

(644) 

(645) 

(646) 

(647) 

(648) 

(649) 

(650) 

(651) 

(652) 

Part XVII 

(Continued) 
Shephen D. Field exhibits (June) an electric loco- 
motive, at the Exhibition of Railway Appliances, 
Chicago. 
An electric sign, reading "Edison" is installed at 
No. 65 Fifth Avenue, New York. 
Cromwell F. Varley dies. (Born in England 1828.) 
An Edison three -wire electric light station is opened 
at Sunbury, Penna., July 4. Two dynamos are in- 
stalled. (These machines saw twenty -two years' 
service.) 
A nation -wide telegraphers' strike throughout the 
United States, inaugurated on July 19, terminates 
August 17. 
Leroy B. Firman is granted patent No. 283,334, Aug- 
ust 14, covering the principle of leaving one of the 
subscribers' drops in circuit at the exchange switch- 
board to act as a clearing -out signal. (The applica- 
tion was filed March 26, 1881.) 
James Wimshurst makes improvements in frictional 
generators of electricity. 
The Telephone Exchange Company, of Baltimore, 
Maryland, and the National City Telephone Com- 
pany, of Washington, D. C., combine under the 
name of the Chesapeake and Potomac Telephone 
Company, with a capital of $2,650,000. 
The celebration of the completion of the Northern 
Pacific Railroad is begun, at St. Paul, Minn., Sep- 
tember 3. 
The first three -wire underground electric light ser- 
vice is installed, October 1, at Brockton, Mass. 
Three dynamos installed. The work in charge of 
H. Ward Leonard and Frank J. Sprague. 
An International Electrical Exhibition is planned 
to be held at Philadelphia, Penna. in 1884. 
For the year ending June 30, 1883, the Western 
Union Telegraph Company's revenue amounted to 
$19,454,902.98, and the expenses $11,794,553.40. 
The Manhattan District Telegraph Company, New 
York, is incorporated, to construct underground 
telegraph and telephone conduits, employing the 
system developed by D. N. Hurlbut, of Chicago. 
Dr. J. Hopkinson shows mathematically that it is 
practicable to operate alternating- current genera- 
tors in parallel. 
Fitzgerald suggests a method of producing elec- 
tromagnetic waves in space by the discharge from 
a conducting wire. 
Watson, in the United States, patents telephone re- 
ceiver circuit- switching mechanism. (Patent No. 
270,522.) 
The lines of the Mutual Union Telegraph Company 
are leased to the Western Union Telegraph Com- 
pany for a term of ninety -nine years. 

(653) The Wheatstone high -speed automatic telegraph 
system is placed in service on the lines of the West- 
ern Union Telegraph Company. 

(654) P. B. Delanÿ s synchronous multiplex telegraph sys- 
tem invented. 

(655) A private electric light installation placed in service 
in the Mills Building, New York. Three 25 kw. 
Edison generators installed. 

(656) The Standard Underground Cable Company lays an 
underground "Waring" cable in Washington, D. C., 
a total length of two and five -eighths miles. The 
cable contains six conductors, lead covered. 

(657) From Maxwell's equations, Poynting concludes that 
in all cases where energy is transferred in an 
electric system it flows parallel to the surfaces of 
both electric and magnetic equipotentials. 

(658) Edison's tube system of underground electric dis- 
tribution is introduced. 

(659) Stephen D. Field invents a two -wire stock ticker 
instrument. 

(660) Sir William Siemens dies. (Born in Germany 
1823.) 

(661) A three -wire electric lighting system is installed at 
Louisville, Ky., with 5,000 lamps in service. H. M. 
Byllesby and Luther Stieringer of the Edison forces 
are identified with this work. 

(662) The New Orleans and Northeastern Railway Corn - 
pany, employs the telephone for train dispatching 
purposes over a 100 -mile circuit, consisting of a 
single iron wire. 

(663) Leo Daft, at Greenville, N. J., develops improved 
electric railway motors. 

(664) Electrolytic voltmeters are brought out in Eng- 
land by Varley. 

(665) The Page Steel and Wire Company founded at 
Adrian, Mich. 

1884 (666) A hydro -pneumatic railroad interlocking plant is 
installed at the railroad terminal, Bound Brook, 
N. J. 

(667) The Viaduct Manufacturing Company organized at 
Baltimore, Md., A. G. Davis is president. 

(668) The American Institute of Electrical Engineers 
organized, May 13, by a number of prominent tele- 
graph officials and engineers. Norvin Green, elected 
president. 

(669) At the annual meeting of the Central and South 
American Telegraph Company, held on June 3, 
the following were elected directors : E. D. Adams, 
M. P. Grace, W. G. Hamilton, Charles Lanier, J. P. 
Morgan, Alfred Pell, Theodore Disabla, J. A. 
Scrymser and R. W. Thompson. From January 1 

to June 1, the company's earnings amounted to 
$149,556. 

(670) Governor Cleveland, of New York state, signs a 
bill (June) requiring wires to be placed under- 
ground in cities having populations above 500,000. 

(671) An Electrical Exhibition and National Conference 
of Electricians is held at Philadelphia, Penna., 
September 8 -13. 

(672) The Bankers and Merchants Telegraph Company 
declared bankrupt, September 23. 

(673) David Homer Bates, assistant general manager, 
Western Union Telegraph Company, becomes presi- 
dent and general manager of the Baltimore and 
Ohio Telegraph Company. 

(674) A 100 -kw. Edison Jumbo dynamo is built. 
(675) J. H. Bunnell and Company, New York, build for 

Mailloux and Rae, engineers, a ten kw. dynamo, 
compound wound, and an electric motor, which 
were installed in a coal mine at Saltzburg, Penna. 

(676) The Sprague motor for Edison commercial power 
circuits is introduced commercially. 

(677) A telegraphers' fast -sending tournament is held 
at 195 Broadway, New York. 

(To be continued) 
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CENTRAL RADIO CORPORATION, who gave the radio industry the socket 

that made metal chassis possible, saving thousands of dollars in manufacturing 

costs -who designed the first spring re- inforced socket, -and who first used 

the present pear shaped socket, -again reducing production costs, now an- 

nounces ei new 

TRANSFORMER DIVISION 

This division will specialize in small transformers, audio frequency and filter 

chokes -featuring a new conception of design in this field. Laboratory and 

field tests, conducted over a two -year perod, have conclusively proven the 

soundness of design and features incorporated in this new line. Several well 

known manufacturers have already tested and approved the new devices being 

offered. A few of the outstanding features are: 

SMALL SIZES -LOWER COSTS 

GREATER INDUCTANCE 
GREATER BREAKDOWN VOLTAGE 

NEW CONVENIENT LUG TERMINALS 

Sample orders now being accepted. Write for yours today. 

CENTRAL RADIO CORPORATION 

BELOIT, WISCONSIN 

71IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIll11111I1I11111111111I1nnulnn171u1IU117nnulnnun IIIIIIIIIIII IIIIIIIIIIIIIIIIIIIII1111111111111111111111111111111111111 
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June Number 

Radio Engineering 
at the 

I. R. E. Exposition 

8th Annual Convention 
and 

Trade Exposition 
of the 

Institute of Radio Engineers 

June 26, 27, 28 -1933 

at 

Chicago 

Extra Copies of the June Number of 
Radio Engineering will be avail- 
able at the Radio Engineering Booth. 

Attend the Exposition 
Visit the Radio Engineering Booth 

The paid circulation of 
Radio Engineering (see 
Audit Bureau of Circu- 
lations statement) is 

larger than that of any 
competing publication. 

Advertising Rates for 
Radio Engineering are 
lower than those of 
competing publications. 

Advertising Forms 
for June close June 
fifth - mailing date 
June fifteenth. 
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SII KEPROOF 

The Shakeproof principle of VIBRATION 
CONTROL is showing the way to liettr 

PERFORMANCE POSSIBILITIES! 

Type 12. Internal 

Type 11. External 

Type 15. Countersunk 

Type 20. Locking 
Terminals 

U. S. Patents 
1,419,564 -1,604,144 
1,697,954 -1,784,387 

Other Patents Pending 
Foreign Patents 

By protecting each and every connection 
with Shakeproof Lock Washers and Shake - 
proof Locking Terminals, the damaging action 
of Vibration is definitely controlled. The extra 
holding power of Shakeproof's twisted teeth 
keeps each nut and screw absolutely tight, 
and the greater the vibration the tighter they 
lock. This makes higher speeds possible - 

hsrMbr.riJl.rm 
n.rrwa- Silatzeprool 

makes lighter materials practical and assures 
greater efficiency in performance for any 
metal product. Decide today to give your 
product the advantages that Shakeproof 
protection provides -clip and mail the 
coupon below for free testing samples and 
your copy of the complete Shakeproof cata- 
log. Do it now! 

SHAKEPROOF 
Loc{¿,WasherCompany 

$hakeprooi 
(Division of Illinois Tool Works) 

and Tb.mtnal. 2509N. Keeler Avenue Chicago, Illinois 
representatives are located 
in the following cities: 

New York; Philadelphia; 
Boston; Pittsburgh; Detroit; 

Schenectady; Cleveland; 
Milwaukee; Cincinnati; 
Toledo; Dallas, Texas; 

Birmingham, Ala.; 
Los Angeles; San Francisco; 
Seattle; Toronto, Ont.,Can. ¡ Br 

Coupon 

Gentlemen: Kindly send us your complete catalog and 
p price list. Also, please send us testing samples as indicated. 

Type Size 

Type Size. 

Firm Name 

Address 

City state 

This 
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Needs only a hole in 

chassis with three pro ca- 

tions for gripping socket. 

4 short turn- snap -and 
it's locked in. 

A complete radio socket in one part that does away with the handling 
of two extra rivets and the use of riveting machines. It is only necessary 

to punch a hole in chassis, as shown in the diagram at the left of this 

page. Insert socket and a short turn will lock it securely and rigidly in 

place. This new development will effect a substantial saving in assembling 
costs that you cannot afford to overlook. And it requires a smaller space. 

This Cinch socket, to be known as model 44, is available for four, five, 
six and seven prong tubes. It is already in great demand, so prove to 
yourself the merits of this infinitely better radio socket; write for samples 

and prices today. Also ask for our latest booklet illustrating our complete 
line of Tube Sockets -Radio Plugs- Laminated Plugs- Binding Posts - 
Tip Jacks -Soldering Lugs- Mounting Strips -Metal Stampings. 

MANUFACTURING C I N C H CORPORATION 
2335 W. VAN BUREN STREET, CHICAGO, ILL. 

SUBSIDIARY 

UNITED CARR FASTENER CORP. 31 Ames St., Cambridge, Mass. 
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NEW RESPONSIBILITIES FOR THE R.M.A. 

THE annual convention of the 
Radio Manufacturers' Association 
this year is being held at a time 
when trade associations appear to 

be slated to play an increasingly im- 
portant part in our national economy. 
Two years ago Gerard Swope, presi- 
dent of the General Electric Company, 
issued a statement suggesting the con- 
trol and regulation of production and 
prices through strong trade associa- 
tions. 

This procedure has been adopted in 
connection with the millers and the 
spinners as incorporated in the Farm 
Bill recently passed by Congress. It 
appears to us that a form of regulation, 
with Federal supervision and adminis- 
tered by the RMA, should be a decided 
forward looking move and a real benefit 
to the radio industry. Over the past 
two years we have had a price competi- 
tion which has in most cases ground 
out the last vestige of profit for the 
manufacturer of receivers, tubes and 
components. Its effect upon the radio 

,4 industry has been reflected in a con- 
tinued increase in unemployment. 

Manufacturers have been forced to 
continually cut their organizations in a 

c constant effort to attain an approxi- 
mately balanced budget, or have been 
forced to dip into reserves which in 
many cases have reached the vanishing 
point. In curtailing their organizations, 
engineers and executives thrown out of 
employment have set up competing or- 
ganizations with further pressure 
brought to bear upon the price and pro- 
duction situation. 

Now, it would seem to us that the 
RMA, functioning as a body which has 
the power to limit participation in the 
manufacture of radio receivers, tubes 
and components to its members -if such 

a thing can be legally obtainable, and 
we believe it can -and by the exercise 
of a flexible limitation of production, 
and by the exercise of control over 
prices, could effectively bring about a 
condition where we can again expect to 
see a reasonable element of profit, 
quality and service reinstated into our 
competitive picture. A profitable oper- 
ation of the existing radio organizations 
means increased engineering and re- 
search undertakings, with a resultant 

FRED WILLIAMS, President, R. M. A. 

II 

reinstatement of engineering, executive 
and factory personnel. It means the 
availability of funds wherewith to de- 
velop commercially and to market the 
inventions and improvements developed 
through these research and engineering 
facilities. 

We hope and predict that the June 
meeting of the Radio Manufacturers' 
Association this year will be one of the 
most important meetings which the or- 
ganization has ever held, and that we 
can look back in years to come and re- 
gard it as marking the turning point in 
our own industry -the point from which 
we start upward in the restoration of 
a fair price level, a normal employment 
and an increased measure of progress. 

Along these lines we would like to 
suggest that now is the time for those 
manufacturers who have over the past 
months and years developed new prod- 
ucts and refinements to bring out these 
lines and incorporate new sales points 
into their product without further de- 
lay. Up to the present time there 
has been little encouragement to offer 
a new sales point to the public. We 
have been too busy leaning backward 
in an effort to continually lower prices. 
In the not too distant future, we be- 
lieve it is going to be possible to again 
feature sales points, improvements and 
that much abused term "quality" and 
omit the 100 per cent emphasis upon 
price which has obtained in the past - 
and in doing this, to sell the public an 
improved standard of radio reception, 
at a reasonable and fair profit to the 
industry and with an adequate return 
for an adequate personnel. 

Our best wishes to the Radio Manu- 
facturers' Association, and our con- 
gratulations on this, their Ninth Annual 
Convention. 
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RADIO RECEIVER SITUATION 
for 1933 

RADIO receiver design is a problem of producing 
saleable performance within limits of production 
cost, set dimensions, and of simplicity of opera- 
tion. Lay aside these limitations and it is pos- 

sible today to produce a receiver that would gladden the 
ears even of a radio engineer. Obviously, however, 
receivers which require expert handling would not be 
sufficiently commercial to be of interest to the public 
or to manufacturers. 

So far as the public is concerned, from the beginning 
of broadcasting there has been but little disposition to 
do aught but marvel at the ability of a box of seemingly 
inert coils, condensers, tubes and accessories to "pick 
music from the air." Engineers, on the other hand 
were embarrassed by the squeals, station interference, 
inductive interference, distortion, inter -station noise, in- 
adequate volume output, etc., which throughout the past 
years were sold with receivers. The vast improvement 
which has taken place in receiver performance in recent 
years is recognized in the fact that remedies for these 
various engineering defects have been applied without 
attaching to receivers additional manual controls ; that 
is, by introducing remedies which function automatically. 

The advent of the decibel as a measuring unit of use 
in laboratory and factory brought to the engineer a 
simplified formula of which he was quick to take ad- 
vantage. The unit is of use as a measure of the sensi- 
tivity of receivers, or the gain of amplifier stages, and 
of the sensitivity of detectors. With the output of the 
generator and the scale of the v.t. voltmeter calibrated 
in decibels, the need for computation to learn the gain 
of a stage of amplification, or the sensitivity of a re- 
ceiver is obviated. Thus radio receiver design and manu- 
facture have been removed from the realm of guess- 
work, and from "try this" and "try that." 

AVC 
With automatic volume control applied to receivers 

costing about what a crystal set sold for ten years ago 
the public this year may be shown merchandise that has 
an appeal easy to recognize ; an appeal that should speed 
up the replacement of the millions of obsolete receivers 
still in use. AVC as now applied holds the loudspeaker 
output constant over wide variations of signal input. 
The tendency in manufacture is to apply avc to the r -f. 
and i -f. stages, but in some instances it is applied in the 
a -f. section. In the latter method the first a -f. tube is 
of the variable mu type. With avc applied to it as well 
as to the other tubes of the set, the variation in input 
signal of 86 decibels causes a change in output of but 
8 decibels. 

As to circuit principle the superheterodyne is the fa- 
vored hookup of the day. Intermediate frequencies of 
175 and 450 kc. are common. The reincarnation of the 
superheterodyne three or four years ago brought this 
receiver system to the fore again in time for it to be 
given thorough study in advance of the arrival of the 
new multi -element tubes of 1932 -33. The new tubes 
have made it possible to make progress in the direction 
of the selection of the desired signal with suppression 
of interference at the intermediate frequency, the image 
frequency and other spurious response frequencies. 

"Midgets" and "Universals" 

The possession of two automobiles per family may 
have been delayed for years due to the early custom of 
building one car garages. In the case of radio it was 
discovered last year that most residences are actually 
two or three radio homes. The advent of the "pee -wee" 
radio sets started all over again the exercise of verbal 
ingenuity contemporary with the nick- naming of the 
Austin car. The Iota sets brought grief to the de- 
signers, joy to the public, and gross receipts to the man- 
ufacturers who jumped at the call of opportunity. Then 
followed the logical step of making receivers universal - 
that is, operative by being connected directly to commer- 
cial 110 volt a -c. or d -c. 

There is little doubt that the appearance and dimen- 
sions of the little receiver made up the main appeal. 
There was the additional feature that the purchaser if 
at present in an a -c. district might sometime be located 
in a d -c. district ; thus his buy was independent of power 
system variations. It is stated that a million dollars 
worth of these tiny universal sets have been sold within 
the past six months. One manufacturer, previously not 
engaged in radio manufacture, is said to have marketed 
100,000 sets. 

A typical midget has four 6.3 volt tubes, the filaments 
operated in series, the first tube a '39, then a '36 detec- 
tor of the screen grid type driving a pentode operating 
a magnetic loudspeaker, and a rectifier tube. 

Actually, instead of adding to a multiplicity of types 
of receivers, it is being discovered that the advent and 
popularity of the small sets are clearing the atmosphere 
as to what should make up a logical, saleable "line" of 
receivers -as to the main details. 

Refinements 

Judging from the experience of other industries 
which have marketed home equipment, musical instru- 
ments, entertainment devices, etc., it appears certain that 
there will continue to be a substantial demand for the 
best, the most complete, the most satisfying, in the ma- 
jority of homes, notwithstanding that attics, bedrooms 
and basements are to be served by midget radios. A 
new contribution in the way of refinement is a color con- 
trol system recently introduced by one radio manufac- 
turer, in which the relation between color and musical 
tone has been embodied. 

The new "color radio" combines color visual indica- 
tion with color control of noise, tone, and volume. A 
new type of double- action tone control is used making 
it possible to control the low and high notes indepen- 
dently of each other. There are two knobs with a rain- 
bow- colored path of light between them. This rainbow 
arch, on the left, representing the bass register with a 
dark blue color, merges gradually through red to a 
golden yellow color on the right, signalizing the treble. 
As the left knob is turned and the bass notes diminish, 
the amount of blue light visible in the color path is pro- 
portionally reduced. Similarly, as the right knob is 
turned and the treble notes are affected, the amount of 
yellow light in the path is lessened. 
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Radio factory of United American Bosch Corporation, Springfield, Mass. 

Aid to Tuning 

In addition to the illuminated dial calibrated in kilo- 
cycles, there is another graduated dial against which the 
shadow of a meter needle is thrown. To tune a station 
into resonance, the dial is adjusted for maximum right - 
hand deflection of the shadow needle. 

Color also enters into the noise silencer. As the knob 
is turned to the right, noise is decreased and a point of 
light moves around a circular path, indicating by its 
varying color and its position the exact degree of silenc- 
ing effected. Volume control is also in the form of a 
visual indicator, a point of light moving across a color 
path. 

New Scund System 

The RCA Victor engineers have developed a new out- 
put arrangement which they call an organ -pipe sound 
system, of attractive appearance. 

Instead of the conventional loudspeaker of the usual 
radio receiver, the new sound' system has, in addition, a 

"sound projection" unit consisting of two dynamic loud- 
speakers hidden behind a grille of nineteen gold -bronze 
organ pipes and mounted on an attractive wooden frame. 
This grille may be attached to the wall in the music room 
to form a more harmonious and esthetic medium for the 
production of music. The operating mechanism is 

housed in an attractive cabinet which may be placed in 

the same room or at any distance from the sound pro- 
jection unit. If desired, additional loudspeakers may be 
connected to the central system and ingeniously con- 
cealed behind pictures, in built -in wall grilles or else- 
where. 

In addition to a twelve -tube superheterodyne radio 
receiver of advanced design, there is an automatic elec- 
tric phonograph mechanism which plays ten selected 
records continuously and repeats them in sequence as 
long as desired. Then too, a special microphone con- 
nected to the instrument makes it possible to make one's 
own phonograph records, which are said to compare 
favorably in point of quality and permanence with the 
factory made product. 

Instruments of this type will find application in res- 
taurants, tea rooms, dance halls, school auditoriums, as 
well as in homes. 

Typical Receivers 

The new a- c. -d -c. midget receiver recently announced 
by the Crosley Radio Corporation is equipped with full 
floating moving coil dynamic speaker. The tube comple- 

ment includes one '77, two '78, one '38 and one 12Z3 
tubes. The Transformer Corporation of America an- 
nounces a new five -tube superheterodyne receiver which 
includes the new Hazeltine avc circuit. The tube com- 
plement consists of one 6A7 seven -prong Hexode os- 
cillator detector, one '75 duo diode triode second de- 
tector amplifier, one 25Z5 voltage doubler rectifier, one 
'78 i -f. and one '43 power output tube. 

Philco is marketing an improved remote control re- 
ceiver. The station and volume controls of this set are 
in a small portable cabinet which may be located any- 
where in a room. The receiver proper is a cabinet type, 
inclined sounding board unit of modern design. Philco 
reports that their set sales for the first week of April. 
1933, were larger than for the entire month of April, 
1932. 

The Fada Radio Company has designed a new modern 
line of receivers having new and attractive furniture 
housing. The United American Bosch Corporation like- 
wise is actively engaged in producing receivers embody- 
ing all of the latest improvements. 

Automobile Radio 
Aggressively following up the substantial start made 

last year in furthering the use of radio receivers in 
automobiles RMA engineers are exchanging data with 
the automotive industry toward rapid improvement of 
automotive radio and wider sales of receiving sets for 
motor -cars. Under Chairman Wells of the RMA engi- 
neering committee and Virgil M. Graham, chairman of 
the association's special committee on automotive radio, 
improved installation and operation of automobile re- 
ceivers is being developed. The special committee of 
the Society of Automotive Engineers has been given 
much data on operation of electrolytic capacitors in auto- 
mobile radio equipment, and the RMA committee is 
developing additional data on trend of development re- 
garding size of chassis and speakers. The problem of 
mounting automotive sets is left to each manufacturer 
but recommendations for standard mounting dimensions 
are being developed. Further work also is being done 
on mounting dimensions for chassis and loudspeakers, 
together with information for guidance of automotive 
body builders in arranging for antenna. 

For some time factors in the industry have been work- 
ing to build an automobile radio that would give radio 
reception in an automobile with the same pleasing tone 
quality and volume which is secured by a high grade 
home radio set. 
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Three phase transformer connections 
and their application to 

high voltage rectifying circuits 
By J. B. EPPERSON* 

As it is generally known, three -phase voltages and 
currents consist of three separate sine -waveform 
voltages which are generated by three different 
sets of armature coils mounted in the alternator 

frame 120 electrical degrees apart, so that when a mag- 
netic field is rotated within them, three separate e.m.f.s 
are produced which differ in phase by 120 electrical or 
time degrees. 

To transform three -phase alternating currents, there 
are four different connections in general use viz.: the 
delta -delta, (Fig. 1), the delta -star, (Fig. 2), the star - 
star, (Fig. 5), and the star -delta, (Fig. 6). With sep- 
arate single phase transformers used on each phase, these 
transformer connections are flexible, and furnish a simple 
and convenient means for obtaining different output 
voltages. 

The output voltages from these four connections are 
found as follows : 

Delta -star Eo equals PI X Tr X 1.73 
Eo equals Pl X Tr 

Star -delta - 
1.73 

Star -star Eo equals Pl X Tr 
Delta -delta Eo equals Pl X Tr 

Where Eo equals the output voltage between any two 
of the three -phase secondary leads, Pl the primary 
voltage across each transformer, and Tr the step up ratio 
of the transformer. 

In the delta -delta connection, (Fig. 1), the voltage 
across each transformer primary will be the same as that 
of each primary phase, since each phase of the primary 
line connects directly across one of the transformer 
primaries. The voltage induced in each transformer 

*Chief Engineer, WNOX, Inc. 
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secondary, E, will equal Pl X Tr. Since any two of 
the secondary output leads are connected directly across 
one of the tranformer secondaries, the output voltage 
Eo will be the same as that on each transformer sec- 
ondary. Then, Eo equals Pl X Tr. 

In the delta -star connection, (Fig. 2), the delta con- 
nection is again used on the primary side of the trans- 
former, and Pl equals LI, LI being the voltage across 
one of the incoming lines. The voltage induced directly 
in each transformer secondary will be found to be the 
same as in the delta -delta connection, that is, Pl X Tr. 
The voltage between any two of the secondary . output 
leads, Eo, however, will not be the same, but will be 
1.73 X E due to the fact that any two of the output leads 
are not directly across one transformer secondary, but 
are across two secondaries in series, with their induced 
voltages differing in phase by 120 degrees. 

The reason for the secondary voltage across any two 
of the secondary output leads, in the star connected sec- 
ondary being 1.73 times the voltage in one transformer 
secondary is explained as follows: 

Refer to Fig. 3A. The two similar coils A and B 
each have equal voltages induced in them which differ 
in phase by 120 electrical degrees. In the vector, Fig. 
3B, OA represents coil A, and OB coil B. The re- 
sultant vector OR is equal in intensity to OA or OB. 
This means that if two similar coils are connected in 
series and equal voltages induced in them differing in 
phase by 120 degrees, the resulting voltage across the 
two in series will be the same as that across each coil 
taken independently. This statement, when applied to 
the star connected secondary where the resulting voltage 
of two secondary windings in series is 1.73 times the 
voltage of each coil taken independently, appears to be 
in error. Such is not the case, however, for in the case 
of the star connected secondaries, a different condition 
exists. Each transformer secondary winding is in series 
with each of the other two, and the voltages induced in 
any two windings in series does differ in phase by 120 
degrees, but, the windings are connected in series in op- 
posite polarity. Refer to Fig. 4A. Coils A and B are 
again connected in series, but coil B is reversed with 
respect to coil A, which changes its relation to coil A 
by 180 degrees. Therefore the vector OB in Fig. 3B 
changes to OB' as shown in Fig. 4B. Thus, finding the 
voltage across two transformer secondaries connected as 
in Fig. 2, becomes a problem of vector subtraction. In 
Fig. 4B, OA represents the voltage in coil A, and OB' 
represents the voltage in coil B, which now has its voltage 
relation reversed from that of coil A by 60 degrees. By 
completing the parallelogram, the resultant voltage vector 
is represented by OR. Since angle AOB equals 120 
degrees, angle AOB' must equal 60 degrees. Angle 
AOB' is bisected by OR, making angle AOL equal 30 
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degrees. Also, AL bisects the resultant OR at right 
angles. By trigonometry, OL equals OA cos. 30 de- 
grees, and OR equals OA X 2cos. 30 degrees. From a 
table, cos. 30 degrees equals .866 making OR equal 
2 X .866 or 1.732 X OA. Since OA represents the 
voltage in one coil, (coil A), the voltage across the two 
coils in series is 1.732 times the voltage of one coil. 

In the star -star connection, (Fig. 5), the primary in- 
put voltage Ll is not applied directly across each trans- 
former primary Pl, but is across two primary windings 
in series. Therefore, for the same reasons as outlined 
above, the voltage across each transformer primary 
winding will be the line voltage LI, divided by 1.73. 
The voltage induced in each secondary will then be 
Ll - X Tr. However, with the star connected secondary 
1.73 

as has already been explained, the voltage of each sec- 
ondary winding is increased by 1.73. The equation for 
determining the output voltage between the output leads 

L1 
Eo becomes Eo equals - X Tr X 1.73 or simply Eo 

1.73 

equals Pl X Tr. The input voltage is decreased by 1.73 
while the output voltage is increased by 1.73 making 
the output voltage figure the same as with the delta -delta 
arrangement. 

In the star -delta connection, (Fig. 6) the voltage on 
each transformer primary Pl, is reduced by 1.73 the same 
as with the star -star connections since the primary con- 
nections are the same in both cases. The voltage induced 

Ll 
in each secondary is PI X Tr or - X Tr. 

1.73 

With the delta connected secondary, as used with this 
connection, the output voltage Eo between any two of 
the secondary output leads will be the same as that on 
one transformer secondary E. The primary voltage is 
reduced by 1.73, but, in contrast to the star -star connec- 
tion, the delta connected secondary does not increase 
the voltage by 1.73 making the equation for output 

PI 
voltage, Eo equals - X Tr. 

1.73 

Reviewing the output voltages obtained from these 
four connections, we find that the delta -delta, and the 
star -star, connections give a straight step -up ratio de 
pending upon the turns ratio of the transformer. The 

delta -star increases the voltage output over the delta - 
delta or star -star by 1.73. The star -delta decreases the 
output voltage by 1.73 as compared to the star -star, or 
delta- delta. 

Applying the Three -phase Connections to High 
Voltage Rectifying Circuits 

On page 15 is reproduced a set of diagrams with 
separate numbers 1 to 6 showing the transformer con- 
nections and output voltages for the most commonly 
used mercury vapor rectifying circuits. 

The three -phase rectifying circuits usually employed 
are : the three -phase half -wave, Fig. 4, the three -phase 
half -wave, double star, Fig. 5, and the three -phase full - 
wave, Fig. 6. With these three arrangements, it is essen- 
tial that the star connections be used on the secondaries. 
For the three -phase half -wave, and half -wave double 
star connections, the center of the star connected wind- 
ings must form the negative load terminal. With the 
three -phase full -wave circuit, the star connected sec- 
ondary largely accounts for the voltage doubling action 
as will be explained shortly. As is the case with the 
diagrams the primary connections of these rectifying 
circuits are almost invariably shown as being delta con- 
nected, and the output voltages, likewise, are computed 
for a delta connected input. In either of the three cir- 
cuits shown, however, the primaries may be star con- 
nected, and the voltage outputs reduced by 1.73. Then, 
with star connected primaries, the three -phase full -wave 
output would be 135% El instead of 234% El and the 
half -wave circuits output would become 67% El instead 
of 117% El. 

There are two separate factors entering into the 
voltage doubling action of the three -phase full -wave rec- 
tifier as shown in Fig. 6. This rectifier, being of the 
bridge type, utilizes the full transformer output voltage, 
which, in this case, is 1.73 times the voltage in one trans- 
former secondary (El). Due to the three -phase out- 
put waveform, .955 of the peak voltage is available. The 
total output voltage obtainable with this type rectifier, 
then, becomes .955 X 1.414 X 1.732 X El or 2.34 El. 

With the three phase double star circuit as shown in 
Fig. 5, and the three -phase half -wave circuit as shown 
in Fig. 4, the same relations exist as with the three -phase 
full -wave circuit, but, due to the negative load terminal 
being taken from the center of the star connected wind- 
ings, the output of the half -wave type is reduced to 
2.34 

2 
or 1.17 El. 

RMA CONVENTION AT CHICAGO, JUNE 
INDUSTRY stabilization and promo- 

tion, with definite and constructive 
projects submitted, will be devel- 
oped at the ninth annual RMA con- 

vention at the Stevens Hotel in Chicago 
on June 6, according to a program ar- 
ranged by the RMA board of directors. 
The entire RMA membership is being 
invited and urged to send two or more 
representatives to the association's an- 
nual membership and business meet- 
ings, including group meetings of its 
four main divisions, of set manufac- 
turers, tube makers, parts and acces- 
sory manufacturers and those of am- 
plifier and sound equipment. On June 

5 preceding the annual membership 
meeting there will be a final meeting of 
the present board of directors and new 
elections to the board will be made by 
the four divisions on June 6. President 
Fred D. Williams will preside at the 
annual convention and membership 
meeting. On the evening of June 6 
there will be held an informal dinner for 
RMA members and guests. Paul B. 
Klugh has been appointed chairman of 
the committee on arrangements 

The RMA convention falls during 
the opening week of the Century of 
Progress Exposition at Chicago and 
also coincident with Chicago conven- 

6TH 
Lions of the electrical and musical in- 
dustries. The Edison Electric Insti- 
tute, which succeeded the National Elec- 
tric Light Association ; the National 
Association of Music Merchants and 
the National Association of Sheet Music 
Dealers will hold their annual con- 
ventions while the RMA membership 
meeting is in progress. 

With the annual RMA trade show 
omitted this year and with the RMA 
membership meeting and convention be- 
ing confined strictly to business at a 
one -day session on June 6, merchandise 
exhibits for the one -day RMA meeting 
are not being encouraged. 
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C;ONTROLS 
For 1933 Receivers 

OF all component parts used in 
radio receivers, no other unit 
lias the importance of the vol- 
ume control, and yet there has 

been but negligible improvement 
in the mechanical and electrical char- 
acteristics of these in the past few years. 

The volume control, in all but a very 
few radio receivers, has been in the 
nature of a variable resistance, varying 
either the signal input, the plate load 
and effective voltage applied to a r -f. 
tube; variation of the control grid bias 
or varying the signal voltage to an audio 
stage. 

Because the volume control is manu- 
ally rotated every time the radio receiv- 
er is put in operation, and because of 
its electrical position in the circuit, it 
is highly important that it be both 
mechanically and electrically smooth 
and quiet in operation, and remain that 
way over a period of years. 

That many volume controls have not 
met this requirement in full is attested 
by the fact that hundreds of thousands 
of such controls are sold yearly as re- 
placement units for those which have 
become defective in service. 

Noteworthy improvement has been 
made in the development of molded car- 
bon resistors having no "voltage coeffi- 
cient," no "temperature cofficient," 
fixed carbon units which did not change 
their value under the most extreme hu- 
midity conditions and which did not in- 
troduce any circuit hiss or circuit noises 

*Consultant. Stackpole Carbon Company. 

A standard type of control unit 
made for radio set manufac- 
turers as an improved volume 
control, tone control or audio 

gain control. 

By NORMAN E. WUNDERLICH* 

A new type of volume control 
employing a molded carbon 

resistor element. 

Both the switch type and the 
non -switch types are made very 
small to fit in with the new 

small a- c. -d -c. chassis. 

due to electro- chemical action. In these 
important respects, molded carbon re- 
sistors have vastly improved in the past 
three years. 

For over one year the writer has been 
in close touch with the engineers of a 
certain manufacturing company who 
have been striving to perfect a new type 
of resistor element which would meet 
all of the operating requirements of any 
radio receiver under all conditions of 
temperature, humidity, current carrying 
and hard usage. 
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Satisfactory experimental production 
was attained about six months ago and 
over 250,000 controls have already been 
placed in use on new receivers. 

Fig. 1 shows the motor driven "cy- 
cling" device used to check the mechan- 
ical and electrical characteristics of 
these variable resistors under various 
usages. 

The electric motor drive has a cam 
and a ratchet to which are attached the 
units under test. 

The time of a complete cycle is ad- 
justable and a large Veedor counter 
keeps track of the test period. Under 
some tests current is drawn through the 
rotating arms of the controls to simu- 
late the conditions in a radio receiver 
where the controls are used in the cath- 
ode or plate circuits. 

After each 1,000 cycles the bearing 
wear is checked, the resistance of the 
units measured, and the noise from the 
moving contact checked by amplifica- 
tion through an extremely high gain 
amplifier into a v. t. voltmeter. As part 
of this latter test, an unmodulated r -f. 
carrier is introduced into the test cir- 
cuit making a very severe test condi- 
tion. 

Just behind the rotating test machine 
in Fig. 1 is seen a large electrically 
operated humidity machine. The con- 
trols are placed in this box to check 
the effect of humidity and temperature 
while they are periodically rotated from 
end to end and with current passing 
through the whole unit and through the 
moving arm portion. This is the test 
in which many controls fail miserably 
for the moisture absorbed results in 

Replacement controls are 
manufactured for all sets. 
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Fig. 2. Test board in the lab- 
oratory of the Stackpole Car- 
bon Company, used to make 
life tests, wattage dissipation 
tests, voltage coefficient meas- 
urements and temperature co- 
efficient checks on the experi- 
mental and production resistor 

elements. 

changes of as much as 70 per cent. in 
their resistance value. The new molded 
carbon type of control, under a test con- 
dition of 95 per cent relative humidity 
and 115 °F, shows a change of less than 
5 per cent over a period of 100 hours. 

The Resistor Element 

The resistor element is in the form of 
a molded carbon ring about 3/16 inch 
thick and 1/4 inch wide. 

After the manufacturing process, 
which makes possible any resistance 
taper and any desired "hop -off" resist- 
ance at both ends, the resistor element 
is fired in a continuous furnace at high 
temperatures which imparts a hard, 
glass -like surface to the resistance unit, 
impervious to temperature, moisture, 
voltage dissipation, or hard usage, and 
forming a perfect surface for the 
smooth, sliding, variable contact. There 
is no rough, granular structure to the 
surface to create noise or electro -chem- 
ical disintegration. 

A small contact shoe of nickel -silver 
slides smoothly, firmly and quietly over 

RADIO ENGINEERING 

Fig. I. In the foreground is 

the electrically driven "cycling" 
machine for making wear tests, 
both accelerated and extended. 
In the background is the huge 
humidity box wherein the vol- 
ume controls are investigated in 
all conditions of humidity and 
temperature, while in operation 
and carrying current. The units 
on test are regularly checked 
for noise in special high -gain 
audio circuits with super-im- 

posed r -f. currents. 

the surface of the resistor element. This 
is held in place by the spring steel arm 
attached to the Bakelite rotating mem- 
ber. The shaft is molded into a Bakelite 
hub so that the shaft and mounting 
bushing are well insulated from the con- 
trol element and the moving contact, as 
well as being insulated for well over 
3000 volts. The capacity has been kept 
very low between the various parts. 

On a "cycling" test of one second per 
phase, these units have been checked 
regularly on runs up to 100,000 cycles 
with a change in resistance value of less 
than 5 per cent. 

The noise introduced, whether carry- 
ing current or merely signal voltage, is 
so low that it is not discernible in any 
type of radio receiver. This molded 
carbon type of control is particularly 
advantageous for use in cathode or plate 
circuits where current must be passed 
through the resistance element. 

New Circuit Requirements 

In the new, small chassis, a- c. -d -c. 
receivers, space is an important factor. 

This new control is only 1 -1/2 inches 
in diameter and less than inch 
thick. The a -c. switch type is but 7/8 
inch from front to back. 

In a special type of assembly provision 
is made to reduce the length of the 
mounting bushing. In this the mount- 
ing L- bracket is assembled directly to 
the control unit with practically no 
projecting bushing. This saves consid- 
erable space and the control is so de- 
signed that proper bearing surface still 
remains with this fore -shortened bush- 
ing. 

Shielding Controls 

Most receivers now use the control 
with a -c. switch attached. In the newer 
circuits employing such as the 55, 85 
and 75 tubes, bad a -c. hum will be in- 
troduced unless the switch is well 
shielded from the control elements. This 
has been properly provided for in the 
controls where the shielding is not only 
complete, but the capacity between ele- 
ments kept low to further reduce a -c. 
coupling. In the L- bracket assembly, 
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This curve is of a typical Stackpole molded carbon variable resistor, 
showing the changes due to (I) life test (X) and (2) humidity test (0). 

the electrostatic shield is automatically 
grounded to the chassis through the 
bracket. 

Automatic Tone Compensation 

A control for obtaining automatic tone 
compensation is included in this line of 
controls. This functions with the vol- 
ume control action so that as the re- 
ceiver volume is reduced, the bass and 
high ends of the audio scale are brought 
up to compensate for the peculiarity of 
the human ear that demands more and 
more relative power at the two fre- 
quency - extremities as the volume is 
lowered. The compensation consists of 
a series -resonant circuit bridged across 
a portion of the volume control resistor. 

The choke has a value of 160 mh., 
and placing the value of the series con- 
denser from .025 to 0.1 mfd. will locate 
the resonating point at the frequency 
desired. 

The two circuits shown are of the 
Clarion 14 -tube receiver and the well - 
known Scott all -wave de luxe instru- 
ment, both of which use these tapped 
controls in this type of tone compensat- 
ing circuit. The control used in both 
of these receivers has a total resistance 
of 500,000 ohms with the tap located at 
approximately 90,000 ohms. The best 
location for the tap will be determined 
by the gain of the receiver so that the 
effect of the tuned circuit becomes most 
prominent at about the accepted position 
for low room volume. The results are 
very pleasing to listen to under home 
operating conditions and this feature 
is recommended for all console models. 

Resistance Taper 

With this new processing of a molded 
carbon resistor unit, it is readily feas- 

ible to obtain an ideal type of "taper" 
or variation of resistance with mechan- 
ical rotation of the control. For audio 
controls it is usually desirable to have 
about 10 per cent of the total resistance 
at 50 per cent rotation. Thus a 500,000 
audio control would have 50,000 ohms 
at the half way point. 

It is also best to taper controls used 
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in the i -f. cathode to control grid bias. 
In these units it is desirable to have 
about 20 per cent of the total resistance 
at the point of 50 per cent rotation. In 
cathode controls, whether they are used 
to simultaneously shunt the antenna 
primary or not, the resistance should 
increase counter -clockwise. Audio con- 
trols usually have their resistance in- 
crease clockwise. 

In either type of radio or audio con- 
trol, the "hop -off" resistance is of vital 
importance in order that the signal may 
be fully attenuated to a zero position. 
In switch type controls, the resistance 
should be less than 5 ohms at the posi- 
tion where the switch closes to turn on 
the set. 

The controls herein described use a 
new silver spray process to secure defi- 
nite, low resistance hop -off value. 

In r -f. cathode circuits, where an ini- 
tial bias is desired, these new controls 
are built with just the desired resistance 
always left in the circuit, about 250 
ohms or whatever is desired, so that no 
separate external fixed resistor is re- 
quired. This saves in material and 
labor cost. 

It is gratifying to have a variable 
resistor which we can safely employ 
in any position of the radio receiver 
circuit without fear of noise or of the 
set becoming inoperative after a short 
period of service. 
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Fig. 4. These two circuits show the use of the "tapped" molded carbon 
volume control in the Clarion and Scott receivers to obtain automatic 
tone compensation. A tap on the regular audio volume control is con- 
nected with a series -resonant circuit to improve the low and high fre- 
quency response at low speaker levels to compensate for the response 
characteristic of the human ear. The circuits also show the application 

of these new control units for tone controls. 
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THE USE OF INSTRUMENTS 

in Radio Receiver 

Manufacturing 
By J. H. MILLER* 

THE departments of the radio receiver plant using 
instruments may be sub -divided into three gen- 
eral groups: 

1. The design and experimental laboratory. 
2. Inspection of component parts. 
3. Inspection and adjustment of completed assemblies 

and receivers. 
The requirements of the laboratory will be so very 

broad that they can hardly be mentioned in detail. All 
laboratories, however, should have available basic stand- 
ards with which the shop instruments may be checked 
from time to time and which will serve as standards in 
case of disputes with suppliers of parts. Such instru- 
ments as the microfarad meter, capacity bridge, resist-. 
ance bridges, precision ohmmeters, precision step -down 
transformers (for accurately checking filament voltage) 
as well as radio frequency equipment will all be required. 
Such basic standards will serve to give confidence in the 
plant tests and a single dispute settled on the basis of 
exact knowledge will pay for a large group of primary 
standards. 

Under the methods of manufacture used today, the 
inspection of component parts is probably the most im- 
portant use for instruments. Condensers of all kinds, 
fixed resistors and volume controls, transformers, chokes 
and inductances, loudspeakers and tubes ; the radio set 
is simply an assembly of these and they must be cor- 
rect if they are to function together. 

Electrolytic condensers must be tested for capacity 
and leakage or capacity and power factor. The Model 
372 capacity meter will serve as the basic standard and 
the Model 480 power factor meter is available as stand- 
ard equipment for power factor tests. For rapid pro- 
duction testing instruments of the voltmeter type may 
be used. Although line voltage must be held constant, 
the instruments are so inexpensive and rugged that it 
will pay to install regulating equipment in order to use 
this sort of a measuring device. The Model 156 instru- 
ment is a good example of this with a nominal 7" di- 
ameter metal case and a standard iron vane movement. 
It is available with ranges from 0.6 up to 10 mfd. full 
scale for use on 110 volts 60 cycles and special ranges 
going somewhat lower and considerably higher in value 
can he had at a very small premium. A stock instru- 
ment with a range of 1.5 and 15 mfd. will serve to 
take care of a large number of such tests. 

These instruments are valuable because a shorted con- 
denser will not burn them out but will merely give a full 
scale indication ; if a condenser charged to a high po- 
tential on d -c. is placed across their terminals, the dis- 
charge passes so rapidly that the impulse is not trans - 

*Radio Engineering Department, Weston Electrical Inst. Corps. 

mitted to the moving element to any great degree and 
the pointer merely moves up the scale a trifle. The con- 
trol springs carry no current and hence there are no 
fine filaments to be burned out by such discharges and 
this type of instrument is, therefore, ideal for rapid 
use. Its accuracy is subject to waveform voltage and 
frequency errors and as a basic standard the dynamom- 
eter capacity meter must be used. This latter type is, 
however, more fragile and in general should be con- 
fined to the laboratory. 

Condenser Measurements 

Leakage measurements on electrolytic condensers may 
be taken on any voltage and using any standard type 
of milliammeter. Since a shorted condenser has prac- 
tically no resistance it is necessary to protect the instru- 
ment in one way or another against such short -circuits. 
This may be done by means of ballast resistance or a 
fuse. Instrument fuses are available which will protect 
even a 1 ma. instrument. A somewhat simpler method, 
however, is to supply sufficient resistance to limit the 
current to perhaps four or five times the full scale range 
of the instrument. The instrument will stand this over- 
load quite satisfactorily and this value of resistance will 
not materially reduce the voltage when the leakage is 
of normal, low values. 

Fixed condensers of both mica and paper types, either 
moulded or wrapped, may be tested for capacity in the 
same manner as described for electrolytics. Leakage, 
however, is rarely a factor, but breakdown potential is 
important. This is usually checked on direct current 
and the energy can be supplied from a small power 
pack. A series resistance to limit the current in case of 
breakdown is usually arranged although the power pack 
itself may have a sufficient falling characteristic to pro- 
tect itself. The instrument in this case being a voltmeter, 
placed across the capacity, cannot be damaged and does 
not need protection. 

Variable condensers, particularly in gangs, may re- 
quire checking for linearity or tracking between units. 
While this is a relatively slow check, it should be done 
on at least a portion of the units to insure that they 
are sufficiently close to require but little balancing when 
the final adjustments are made. The condenser is usually 
connected to a group of similar inductances just as in 
a receiver and these are excited from some fixed flex- 
ible source. Thermocouple galvanometers in each of the 
several circuits will indicate when they are tuned to 
resonance and the trimmers or other adjustments on 
the condenser may be manipulated to bring the groups 
into resonance at each of several points. As manufac- 
turing methods improve and as better fixtures are used 
in assembly, the condensers will run more nearly alike 
but it is believed that a check of this sort is always 
worthwhile as a production control. 

Resistance Units 

The modern radio set uses a large number of resist- 
ance units, usually of the carbon variety. These must 
he checked for resistance as received and this check may 
be made through the use of a bridge or the series type 
ohmmeter. In the years past it has been necessary to 
check these units with normal current flowing through 
them or with normal voltage across them. This was 
because a so- called voltage error existed and unless 
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measurements were made at an established value agreed 
upon by manufacturer and user, arguments invariably 
came up due to a misunderstanding of the situation. 
Today resistors are being supplied which have a very 
small voltage error and it is doubtful if it is necessary 
to follow this exact procedure. The laboratory, of 
course, can determine the voltage error for the partic- 
ular make or makes of resistors to be used by checking 
the resistance with various values of current ; this should 
be done at the normal value of current which will flow 
through the resistor as well as the other values. I f the 
difference between the several readings is only 1 per cent 
whereas a 10 per cent tolerance is allowed on the resistor. 
it is probably not worth while to set up special test equip- 
ment to maintain the voltage at the proper value. How- 
ever, a clear understanding of resistance testing methods 
will usually allow of such tests at approximately the 
voltage being used with very little extra equipment and 
it is suggested that the normal operating conditions be 
approached even though not exactly met. This will 
allow for the elimination of even the slightest residual 
errors and give more confidence in the general test. 

In resistance testing it should be remembered that a 
special bridge setup can be made for any condition of 
voltage, current and resistance. There is no law that 
says the arms must be any particular value or that any 
particular value of voltage can be used. Given the cur- 
rent through a resistor with a certain value of resistance, 
established voltage supply can usually be arranged to 
fit the needs of a particular test through the judicious 
use of a few decade boxes and a galvanometer. 

Ohmmeters 
Production run ohmmeters may be found more desir- 

able where very high speed testing is required and again 
in this sort of a circuit the requirements as to current 
and resistance can always be met in one way or another. 

Volume controls must be checked to resistance and 
position where each increment of resistance occurs. This 
usually means a special setup for the test, the details 
of which depend largely upon the requirements of the 
engineering division as to limits of resistance at the 
various positions. But having the various resistance 
measuring methods available, it is a rather straight- 
forward mechanical job to make an inspection fixture 
to take care of any reasonable requirements. 

The checking of inductance coils is nearly always a 
r -f. job. They are usually set up against condensers, 
excited with r -f. and checked for resonance by means 
of thermo -galvanometers in the individual circuits. The 
reading of the condenser will tell whether the inductance 
is high or low. Beat frequency methods may be used 
although in general such precision is not required. Rout- 
ine checks on inductance coils and especially small honey- 
combs made with an ohmmeter will frequently provide 
a sufficient test since this will indicate that a circuit 
exists and that the resistance is close to the proper value 
which in turn indicates that the normal amount of wire 
has been used. While it does not directly indicate in- 
ductance it will throw out abnormal coils. 

Choke Coils 
The checking of choke coils is more or less of a lab- 

oratory job and will largely depend upon the require- 
ments of the engineering division. Methods of measur- 
ing inductance are quite variable particularly with respect 
to the methods of segregating a -c. and d -c. components. 
Once the method has been decided upon, however, in- 
dicating instruments are available for the job. 

The power transformer must be checked and this in 
turn requires a multiple range voltmeter or, where speed 
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of testing is important, a group of instruments may be 
used connected individually to the several taps. One 
arrangement for high speed testing calls for each in- 
strument to have a black line at its center and a red line 
on each side indicating the tolerance limits. Each in- 
strument is calibrated by means of series resistance to 
indicate at the center position on the normal expected 
voltage of the tap to which it is connected. Connections 
may be made by a gang connector of special design and 
if all the instruments indicate within their red line limits, 
the transformer is normal. This arrangement simplifies 
enormously the job of voltage testing and eliminates the 
necessity of reading scales ; checking within limits is very 
much easier and less fatiguing than attempting to read 
divisions. Such instruments are not particularly special 
and can be supplied very readily. As a matter of fact 
the scales can be transferred with very little trouble and 
in some cases clips are placed on the scale instead of 
lines which will allow them to be moved when the in- 
strument is opened. Although more expensive, special 
indexes can be supplied on certain instruments which 
are adjustable from the front and which indicate by a 
pair of red pointers the upper and lower limits for the 
particular test involved. 

The laboratory should have a set of basic instruments 
for voltage measurement such as Model 341 and one of 
the special low voltage potential transformers. These in- 
struments will serve to check the shop equipment which 
latter may be of the 7 -inch round type such as Model 
156 or the smaller Model 476 where it is deemed of 
sufficient accuracy. 

Speaker voice coils and other miscellaneous parts may 
be checked for resistance and except in certain special 
instances this will be the only testing required. 

The New Tubes 
The tubes themselves should be tested because after 

all they are responsible for the amplification in the set 
and it is quite necessary that normal units be used in 
making the plant measurement. Many plants turn in all 
tubes in the evening and they must be tested before be- 
ing checked out in the morning. This applies only where 
sets are shipped stripped. Where they are shipped com- 
plete with tubes, the testing of the tubes is again of im- 
portance and the tube comes into its position as a corn- 
ponent, hence the test must be rapid and straightforward. 
The Model 576 mutual conductance meter may be adapt- 
ed for most of these requirements, although for simpler 
operation one of the ordinary dealer checkers may be 
used. The more complex tubes, however, must be check- 
ed very carefully as to method since the multiplicity of 
electrodes may give rise to results which only a series of 
tests will show. 

The final assembly is usually tested by supplying a 
signal derived from a large laboratory oscillator and 
power amplifier. The level of the input signal may be 
determined at each test position by a thermo-galvan- 
ometer or one of the more sensitive thermal instruments 
using vacuum couples which are now available commer- 
cially in the small size such as the Model 301. down to 
2 ma. full scale. This will allow for the individual ad- 
justment of correction input signal at each position. 
The corresponding output can be indicated on a so- called 
output meter of the rectifier type and this instrument, 
when the input is turned off, will also indicate noise level 
or hum level. The rectifier type instrument with suitable 
blocking condensers where required will be found of 
great value in indicating audio frequency currents and 
voltage wherever they are to be measured. With a 
standard resistance of 1,000 ohms per volt, the energy 
taken by the voltmeters may in general be disregarded 
and measurements made with reasonable accuracy. 
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I. R. E. CONVENTION 

at Chicago 
THE Eighth Annual Convention of 

the Institute of Radio Engineers 
will be held in Chicago, June 26- 
28, inclusive. 

There will be interesting exhibits on 
display showing recent products of the 
parts and accessories manufacturers. 

The convention will be held at a time 
when various other electrical meetings 
are to be held, thus it is expected that 
there will be a large attendance of 
radio engineers, executives and manu- 
facturers. 

The schedule of events is announced 
as follows: 

Monday, June 26 

9:00 a.m. -Registration. 
9:00 a.m. -10:00 a.m. -Inspection of ex- 

hibits. 
10:00 a.m. -12:30 p.m.- Official w el- 

come and technical session. 
12:30 p.m. -2:00 p.m. -Lunch and in- 

spection of exhibits. 
2:00 p.m. -4:00 p.m.- Technical session. 
4:00 p.m. -6:00 p.m.- Inspection of ex- 

hibits. 
7:00 p.m.- Banquet. 

Tuesday, June 27 

9:00 a.m. -10:00 a.m. -Inspection of ex- 
hibits. 

10:00 a.m. -12:00 noon -Technical ses- 
sion. 

12:00 noon -1:30 p.m. -Lunch and in- 
spection of exhibits. 

LEWIS M. HULL 
President of the IRE. 

1:30 p.m. -3:30 p.m.- Technical session. 
4:00 p.m. -Trip to Fair. 
4:00 p.m.- Sections committee meeting. 

Wednesday, June 28 

9:00 a.m.-9:30 a.m. -Inspection of ex- 
hibits. 

9:30 a.m.-11:30 a.m. -Technical ses- 
sion. 

12:00 noon -Trip to Fair. 

F++++++++++++++++++++++++++ 

EXECUTIVES OF THE NEW 
DIVISION OF THE HYGRADE 
SYLVANIA CORPORATION 

WILLIAM J. BARKLEY, identified 
with radio engineering enterprises 
since 1907, and formerly executive 
vice -president of the DeForest Radio 
Company, has been appointed gen- 
eral manager of the new transmitting 
and industrial tube division of the 

Hygrade Sylvania Corporation. 

D. F. REPLOGLE, ten years ago 
graduated from M.I.T., with a master's 
degree in electrical engineering. For 
several years past he has been chief 
engineer of the DeForest Radio Com- 
pany, in charge of the design and 
manufacture of transmitting radio 
tubes. Mr. Replogle has recently 
been appointed chief engineer of the 
new transmitting and industrial tube 
division of the Hygrade Sylvania 

Corporation. 

12:30 p.m.-1 :30 p.m. -Lunch at The 
Fair -Blue Ribbon Casino. 

1 :30 p.m. -6:30 p.m.- World's Fair. 
The technical papers so far scheduled 

include the following: 

"Vacuum Tube Characteristics in the 
Positive Grid Region by an Oscillo- 
graphic Method," by H. N. Kozan- 
owski and I. E. Mouromtseff, West- 
inghouse Electric and Manufactur- 
ing Company. 

"Vacuum Tubes for Use at Extremely 
High Frequencies," by B. J. Thomp- 
son and G. M. Rose, Jr., RCA Ra- 
diotron Company, Inc. 

"Application of Graphite as an Anode 
Material to High Vacuum Transmit- 
ting Tubes," by E. E. Spitzer, Gen- 
eral Electric Company. 

"A Life Test Power Supply Utilizing 
Thyratron Rectifiers," by H. W. 
Lord, General Electric Company. 

"The Radio Patrol System of the City 
of New York," by F. W. Cunning- 
ham, Bell Telephone Laboratories, 
New York City, and T. W. Roches- 
ter, New York Police Department. 

"Some Aspects of Radio Law," by J. 
Warren Wright, Navy Department. 

"Studies of the Ionosphere and Their 
Application to Radio Transmission," 
by S. S. Kirby, L. V. Berkner and 
D. M. Stuart, Bureau of Standards. 
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The Fabrication of Radio Receivers 

N excursion through the manu- 
facturing plants where radio 
receivers are produced in 
quantities discloses that there 

is much involved other than electrical 
circuits and electrical devices. The mat- 
ters of furniture, of cabinets and of 
methods of assembly of chassis and of 
completed receivers are clearly of great 
importance. As the radio engineers 
gradually improved the performance of 
receivers, whether of the five tube or 
eleven tube variety, appearance, dimen- 
sion and novelty gained first importance 
as sales features. 

In recent years much of the early 
difficulty experienced with radio re- 
ceivers has been overcome. There was 
serious trouble due to loose and inse- 
cure assemblies, causing defective op- 
eration and frequent complaints from 
set owners that their receivers were out 
of commission. 

Also, the advent of radio found the 
cabinet makers and furniture designers 
somewhat unprepared for calls soon to 
be made upon them for various forms 
and types of housings for receiver elec- 
trical equipment. Competition for busi- 
ness as time progressed called for me- 
chanical designs and methods of chassis 
and cabinet assembly which would meet 
the exacting needs of musical instru- 
ments and at the same time permit 
of economies in manufacture. 

At one time it was considered that 
metal parts not incorporated in the 
electrical circuits of radio receivers 
were detrimental to performance, but 
now it is rare indeed that any other 
material with the exception of insulat- 
ing parts is used. 

With this type of construction be- 
coming general, there was at once op- 
portunity for the development of new 
means of assembly which would insure 
alignment and placement of parts, 
which would make for mechanical per- 
manence of completed units, and which 

would permit of economies of manufac- 
ture. 

The radio manufacturers naturally 
turned to the self -tapping screw as 
these unique fastening devices had dem- 
onstrated their ability in reducing fas- 
tening costs in the automobile industry, 
yet improved the strength of the assem- 
blies. These screws made possible the 
replacement of more costly fabricating 
operations using machine screws, bolts 
and nuts, etc., in difficult and inaccessi- 
ble locations. It was discovered that 
costly metal flanges, welded on metal 
tap strips, and forming operations, could 
be eliminated by the simple procedure 
of fastening component parts with self - 
tapping screws. 

The particular advantage of these 
screws is that they may be used in 
places that are hard to get at with 
rivets or bolts and nuts, and where it 
is not practicable to tap holes for ma- 
chine screws because the metal is too 
thin to give satisfactory results by this 
method of assembly. 

The adoption of this new means of 
receiver assembly by practically all of 
the important radio manufacturers is 
accounted for by the fact that there 
were clearly evident savings in time and 
assembly, compared with methods pre- 
viously in use. 

In the radio industry there are three 
types of these screws employed quite 
generally. These are: Type Z, har- 
dened self- tapping sheet metal screws, 
hex head hardened self- tapping cap 
screws, and Type U, hardened metallic 
drive screws. The accompanying illus- 
tration, Fig. 1, shows various forms of 
Type Z screws. Fig. 2 (H. H. ST. 
cap screw.) Fig. 3 illustrates a form 
of Type U screw. 

Applications 
The Type Z screws are used for 

joining and making fastening to sheet 
metal from 28 -gauge (.015 inch) up 
to 6 gauge (.203 inch). Also they are 

Fig. I. Type Z screws. 

used for making fastenings to aluminum 
and die castings, Bakelite, Durez, ebony, 
asbestos and similar insulating mate- 
rials. 

The hex head self- tapping cap screws 
are used in sheet metal as light as 24 
gauge (.025 inch) up to 10 gauge 
(.140 inch) ; in steel plates and struc- 
tural shapes up to % inch thick; and in 
solid sections of many materials includ- 
ing brass, bronze, aluminum and die 
castings, slate, transite board, etc. 

The unique structure of the threads 
of these screws and the hardening treat- 
ment to which they are subjected make 
them capable of forming a thread in the 
material as they are turned in with a 
screw driver. They may be removed 
when necessary and used over again in 
the same holes without impairing the 
security of the fastening. 

Type U hardened metallic drive 
screws are for making permanent fast- 
enings to iron, brass and aluminum cast- 
ings, steel, Bakelite, Durez, etc., func- 
tioning somewhat differently from the 
Type Z and cap screws. They are 
driven in with a hammer. As the screw 
is hammered in its hardened spiral 
thread cuts into the mater] i like a tap. 
The unthreaded portion, or pilot, at the 
tip holds the screw in place before it 
is driven in and also guides it so that 
it will go in straight. The diameter be- 
ing somewhat larger than the root diam- 
eter of the screw and slightly smaller 
than the outside diameter, the material 
that is displaced when the screw is 
hammered in is forced between the 
threads and the pilot, thereby anchoring 
the fastening at the base. 

The great increase in the use of these 
cost -cutting screws in the radio indus- 
try during the past two or three years 
in part accounts for the acknowledged 
improvement in radio receiver perform- 
ance, and for the elimination of various 
annoying difficulties previously attribut- 
able to faulty assembly. 

Fig. 2. HH 
cap screw. 

Fig. 3. Type 
U screw. 
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ARCTURUS ELECTS OFFICERS 

The stockholders of the Arcturus Radio 
Tube Company, Newark, N. J., at their 
annual meeting elected the following di- 
rectors: Chester H. Braselton, George 
Lewis, C. E. Stahl, Guernsey Curran and 
Emil Diebitsch. 

After the stockholders' meeting, the di- 
rectors elected the following officers: C. 
H. Braselton, president; C. E. Stahl, vice - 
president and general manager; George 
Lewis, vice -president; M. E. Dorn, sec- 
retary and treasurer; F. I. Sparrow. as- 
sistant secretary; E. A. Morse, assistant 
treasurer, and W. D. Anderson, assistant 
to the president. 

At the stockholders' meeting a financial 
statement for the first quarter of 1933 
was presented. This indicated a ratio of 
assets to liabilities of 6.98 to 1 as compared 
to 3 to 1 on December 31 last. The com- 
pany also showed a net profit for the 
quarter. 

GENERAL CABLE EXPANDS FACILITIES IN 
CHICAGO DISTRICT 

To insure a sufficient supply of magnet 
wire for servicing its middle western trade, 
General Cable, when temporarily suspend- 
ing production of coils and magnet wire 
at its Fort Wayne plant, announced a pro- 
gram of expansion of its warehousing 
facilities at Chicago. 

Over a period of years, General Cable 
has been producing magnet wire and coils 
at two of its plants -Fort Wayne, Ind. 
and Rome, N. Y. Production will be 
continued at Rome and the operating and 
department heads of the Fort Wayne or- 
ganization are moving to that point for 
the duration of suspension of activities at 
Fort Wayne and will assume charge of 
all coil and magnet wire operations. 

CONSULTING RADIO SERVICE 

The United Radio Laboratories, for- 
merly of Arlington, Massachusetts, have 
been re- located at 30 East 20th St., New 
York City. Richard F. Shea, president and 
general manager, is well known in consult- 
ing engineering circles. Edgar Messing, 
formerly of Pilot, Pierce Airo, Gold Seal, 
and Emerson, has joined the company as 
treasurer, and brings a wide experience 
in radio engineering practice. 

Mr. Shea states: "There is a very defi- 
nite tendency on the part of the smaller 
manufacturers to avail themselves of high - 
grade engineering assistance. Many con- 
cerns have found in our consulting ser- 
vices a means whereby they can obtain 
up- to-the- minute assistance at times when 
it is most needed." 

SYLVANIA'S NEW TUBE FACTORY 
The accompanying picture is of the new 

tube plant at Clifton, N. J., of the Hy- 
grade Sylvania Corporation. In this fac- 
tory will be manufactured a modern line of 
transmitting radio tubes, photocells and 
tubes for industrial uses. 

Such an undertaking at this time is con- 

vincing evidence of the optimism with 
which the management of the Hygrade 
Sylvania Corporation looks on future 
business conditions. 

RADIO EXPORTS TO SPAIN 
In 1931 the number of American radio 

receivers exported to Spain totaled 24,365. 
In 1932 the number increased to 34,230. 
The number of radio tubes exported to 
Spain increased from 81,595 in 1931 to 
103,466 in 1932. The number of loud- 
speakers exported for the two years were 
5,510 and 10,144, respectively. In dollars 
the American radio shipment to Spain con- 
siderably exceeds one million dollars per 
year. 

A reason for the growing exports to 
Spain is that Spanish radio interests have 

F. DEL CARPIO 

in the United States several export contacts 
well qualified to purchase dependable radio 
products. One of these is F. Del Carpio, 
Radio, 7th Floor, 19 East 47th St., New 
York. Mr. Del Carpio has had long ex- 
perience in radio trading with Spain and 
with South American countries. 

KEN -RAD RADIO TUBES 

As one means of placing definite infor- 
mation regarding new types of tubes be- 
fore radio engineers and servicemen The 
Ken -Rad Corporation, Owensboro, Ky.. 
is distributing from time to time copies 
of an engineering news bulletin. 

This company will be glad to supply to 
any such interested person numbers 1, 2. 
and 3 of the current year's bulletins. Latest 
bulletin issued concerns the type 19 Ken - 
Rad tube, a complete Class B amplifier 
consisting of two sets of Class B elements 
enclosed in the same bulb. This tube has 
a six pin base and a common filament con- 
nection but separate external connections 
for each of the two grids and plates. Type 
19 is a direct emitter type with a 2.0 volt 
filament intended for operation from a d -c. 
voltage source. 

Other recent Ken -Rad tube types an- 
nounced in this series of bulletins have 
been the. 6Z3, the 12Z3, the 2A7, 6Z7, 
2B7, 6B7, 6C6, and 2A3. 

SYNTHETIC MOULDED PRODUCTS, INC. 
The opening of its new plant, at Stoning - 

ton, Conn., is announced by Synthetic 
Moulded Products, Inc. through its presi- 
dent, O. W. Greene, Jr. 

The machine equipment is new through- 
out and of the latest cost -reducing type. 
Eleven presses, varying in capacity from 
50 to 320 tons, have been installed; and 
ten additional units are in order. The 
press equipment, when completed, will be 
adequate for the rapid and economical pro- 
duction of moulded parts in any size and 
in any quantity. The presses are supple- 
mented by a battery of up- to-date pumps. 
accumulators and air compressors, all 
motor driven. 

The products of the plant include:- 
moulded parts for aircraft, radio and tele- 
phone parts, textile specialties, parts for 
electrical apparatus, instruments, and utili- 
ties, moulded insulations, containers, caps. 
closures and display devices. 

Production and management are under 
the personal direction of Mr. Greene, presi- 
dent, whose experience in plastic engineer- 
ing includes six years in charge of the 
Department of Design and Development 
in the Pittsfield works of General Electric 
Co. Prior to that, he was associated with 
Western Electric Co. and Van Trump 
Testing Laboratories. 

FIVE YEARS' TUBE LIFE TEST 

On April 21, 1928, the Arcturus Radio 
Tube Company, Newark, N. J., placed on 
life test the first twenty -five quick heater 
a -c. Type 127 tubes produced in the corn - 
pany's factory. The tubes have been burn- 
ing continuously since that date, the test 
being terminated on April 21, 1933, estab- 
lishing a record of 43,000 hours of con- 
stant life. 
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Western Electric 1 kilowatt 
equipment installed at Station 
WHAT, Philadelphia, Pa. 
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Western Electric 50 kilowatt equipment installed at Station WHAM, Rochester, N. Y. 

... complete station equipment 
by Western Electric 

Whatever your broadcasting needs, you can rely 
on Western Electric equipment to meet them fully. 

Transmitters and amplifiers are available for the 
smallest station -or the largest. There are speech 
input equipments for station and studio. Tubes for 
every purpose, which maintain their characteristics 
throughout an unusually long life. Frequency Mon- 
itoring Units to keep your station on its assigned 
frequency. Pick -up apparatus, of which the Mov- 
ing Coil and Lapel Microphones are outstanding 

examples. And Reproducer Sets for transcriptions. 
High quality and operating dependability are 

built into all this apparatus- backed by more than 
50 years of Bell Telephone making. Indicative of 
Western Electric leadership is the fact that more 
than 200 commercial broadcasting stations in the 
United States are now operating with this equip- 
ment. Many of these stations have replaced their 
initial installations with Western Electric equip- 
ment of higher power. 

Western electric 
RADIO TELEPHONE BROADCASTING EQUIPMENT 

Distributed by GRAYBAR Electric Company 

GRAYBAR ELECTRIC CO. RE 5 -33 
I Graybar Building, New York, N. Y. 

Gentlemen : We are interested in Western Electric Radio Broadcasting 
Equipment. transmitter to have power rating of 
Include information regarding: 

CI Moving Coil Microphone n Frequency Monitoring Unit 
Speech Input Equipment Reproducer Set 

I ruts 
ADDRESS 
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NEW RADIO TEST OSCILLATOR 

A test oscillator for the radio service- 
man, having the frequency stability of a 
signal generator, has just been announced 
by the Clough -Brengle Company, Chicago, 
Ill. 

The usual self -modulated oscillator cir- 
cuit is not used. The Model OA employs 
three tubes, the r -f. oscillator stage, a sep- 
arate modulator stage, and a rectifier tube, 
for this instrument operates from any light 
socket, a -c. or d -c., eliminating battery cost 
and weight. 

The "electron- coupled" oscillator circuit 
gives freedom from frequency variation due 

to voltage change or input circuit condi- 
tions. Complete coverage of all intermedi- 
ate, broadcast and short wave bands is 
provided, including the new 456 and 477.5 
kc. intermediate frequencies. 

The whole unit is contained in a single 
steel housing, finished in black crackle. 
Sturdy construction assures protection 
against mechanical damage. 

Output frequencies are adjusted to zero - 
beat against a crystal oscillator, and are 
sealed while the zero -beat is maintained. 

A NEW FLEXIBLE SHAFT FOR REMOTE 
CONTROL 

A new flexible shaft specifically de- 
signed to meet the requirements of remote 
control of radio receivers has just been 
introduced by the S. S. White Dental 
Mfg. Co., 152 West 42d St., New York. 
The shaft is known as No. 150L53. The 
feature of this shaft which makes it par- 
ticularly suitable for remote control is its 
reduced torsional deflection when the shaft 
is turned in either direction. 

The ordinary type of flexible shaft de- 
signed for speedometer drives, has a tor- 
sional deflection when turned in the wind- 
ing direction of from .88 to .118 degree 
per ounce inch per foot, and in the un- 
winding direction from 2.14 to 2.95 de- 
grees per ounce inch per foot. The total 
deflection, in going from the winding to 
the unwinding direction would be 3.02 to 
4.13 degrees per ounce inch per foot. Com- 
pared with these figures the new No. 150 - 
L53 shaft has only .35 degree per ounce 
inch per foot in either direction of rota- 
tion, or a total of .70 degree per ounce 
inch per foot. 

For use with this shalt a special small 
diameter metallic casing has also been 
developed with an I. D. of .170 inch and 
an O. D. of .255 inch. Standard finish is 
Parkerized. An advantage claimed for this 
casing over the ordinary metallic casing 
is that its ends can be enlarged for a dis- 
tance of % inch to a diameter of .375 
inch. This enables its use with large 
end fittings on the shaft, the casing being 
held in place with a .375 inch bushing 
with set screw. 

TOOLS FOR RADIO MANUFACTURING 
PLANTS 

An automatic electric screw -driver and 
nut setter, and a compact high -speed elec- 
tric die grinder, are two new electrical 
tools just announced by the United Ameri- 
can Bosch Corporation, Springfield. Mass. 

The announcement says these tools are 
forerunners of a full line of precision 
electrical tools, designed to reduce produc- 
tion operation costs by cutting down time. 
power consumption, and the elimination of 
spoilage. 

The Bosch automatic electric screw- 
driver is a production economy factor 
wherever machine and wood screws. bolts 
or nuts, are used in quantities in produc- 

Electric screw -driver. 

High speed grinder. 

tion or on the assembly lines. It has sev- 
eral unique features, including extremely 
compact size. The outside diameter is only 
2 inches and its weight only 3 3/4 pounds. 
It has automatic pressure clutch, addition- 
ally adjusted through graduated scale, and 
a highly efficient low -current consuming 
fan -cooled universal motor. Weight is 
centered for speed and accuracy. The tool 
is Resistex insulated throughout. A special 
stationary centering sleeve with self- center- 
ing bit, provides an accurate and depend- 
able adjustment for all types of screws and 
nuts, preventing damage to heads. 

RADIO ENGINEERING 

The Bosch high -speed electric die grinder 
is a compact precision tool, ideal for fin- 
ishing patterns and dies, and has many 
unique features. Its exceptionally high 
spindle speed of 50,000 r.p.m. without vi- 
bration, enables it to do classes of work 
where no other grinder can be used. and 
also permits the use of extremely small 
wheels 5/64 inch to inch 4iameter. 
It is possible to grind with great accuracy 
extremely small radii, and to reach here- 
tofore inaccessible places. 

RESISTORS FOR ANALYZERS 

The Precision Resistor Company which 
has recently moved its plant and offices to 
334 Badger Avenue, Newark, N. J., an- 
nounces types D and F resistor units rang- 
ing from .25 ohm to one megohm especial- 

ly suitable for constructing set analyzers 
and in places where space for mounting 
is limited or tap nuts are required. 

NEW MICROVOLTER 

The model 10B microvolter, manufac- 
tured by the Ferris Instrument Co., Boon- 
ton, N. J., has been designed to supply a 
convenient, portable unit for sensitivity 
measurements on radio receivers. It is 
intended for factory and field testing, and 
for much of the use in laboratory and 
development work where all the features 
of a more expensive signal generator are 
not needed. 

It covers a frequency range of 150 to 
20,000 kc. by means of six coils included 
in the instrument. This permits measure- 
ment not only at broadcast and intermediate 
frequencies, but at practically all frequen- 
cies covered by the vast majority of air- 
craft, police and other high frequency 
receivers. 

The change from one coil to another 
is made by means of a knob on the front 
panel. This is handy when broadcast and 
intermediate frequencies are to be checked 
alternately, in factory testing, or where 
multi -range receivers are to be tested. 

VOLUME AND TONE CONTROLS 

The type 100 molded variable resistor. 
manufactured by The Stackpole Carbon 
Company, St. Marys, Penna., is a develop- 
ment which represents a major advance in 
the design of variable resistors for appli- 
cation as volume controls and tone con- 
trols in radio receivers and as a manual 
gain control in audio amplifiers. 
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IMPROVED 

VOLTAGE COEFFICIENT 

Decided improvements in the voltage co- 
efficient of ERIE RESISTORS have been 
made by our Engineering Department. On 
the higher resistance values the improve- 
ment reaches as high as 5 0 % making those 
values far superior to any units previously 
offered. 

For example on a No. 4 Resistor of 1 

megohm resistance the drop from 20 to 
200 volts averaged S %4% and on the im- 
proved units (as shown on chart) is now 
about 2%2%. 

Again ERIE RESISTORS lead with an 
improved product. 

ERIE RESISTOR CORPORATION 
Factories in 

Toronto, Canada Erie, Pa. London, England 
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TRANSFORMERS AND CHOKES 
One of the indications of the optimism 

existing in the radio industries is the an- 
nouncement of Central Radio Corporation, 
Beloit, Wisconsin, that they are adding a 
transformer and choke division to their 
present socket line. This division will 
specialize in small transformers, audio 
frequency and filter chokes, featuring a 
new conception of design in this field. Ex- 
haustive field and laboratory tests over 
a period of two years have proved the 
soundness of the new design. Standard 
mounting centers have been adhered to. 

Some of the features of the new device 
are greater inductance, smaller sizes and 
greater breakdown voltages. as well as a 
new and convenient lug terminal. J. C. 
Snell, who has been closely identified with 
transformer design and production in the 
radio field has become associated with 
Central Radio Corporation as head of this 
new division. 

The Corporation has just been granted 
three patents in Great Britain, covering 
various sockets, the patent numbers be- 
ing 385,362, 385,363 and 385,364. 

ERIE SUPPRESSOR RESISTORS 

The Erie Resistor Company, Erie, 
Penna., is having success in the sale of 
its new line of auto radio suppressor re- 
sistors, types S -1, D -1 and S -2. 

The standard resistance value of this 
type unit is 25,000 ohms but will be sup 

plied in any resistance value desired upon 
application. 

These units will change less than 10 per 
cent in resistance value in 50,000 miles use 
provided one suppressor is used in each 
high tension lead. 

WIRE WOUND RESISTORS 

The Atlas Resistor Company, 423 
Broome St., New York City, manufac- 
tures all types of wire -wound resistors 
for radio. These variable resistors have 
been designed to replace any variety of 
sizes for radio sets which have become ob- 
solete. These pack wire -wound resistors 
both the variable and enamel coated are 
efficient. 

MIXER CONTROLS 
The General Radio Company, Cam- 

bridge, A, Mass., announces a new volume 
control, No. 653. 

This mixer control is of the step -by -step 
type, designed for operation at exception- 
ally low noise levels. It is equally suit- 
able for use with all types of microphones, 
including ribbon and dynamic. 

SYRACUSE ORNAMENTAL CO. 
The Syracuse Ornamental Company 

have moved their N. Y. City office from 
the Chrysler Bldg. to 358 Fifth Ave. P. R. 
Fortin is local sales manager. They manu- 
facture Syroco wood carvings, knobs, 
grilles, cabinets, etc. 

NEW CHIEF ENGINEER FOR ERIE 

The Erie Resistor Corporation, Erie, 
Penn., announces that Byron Minnium, for- 
merly chief engineer for the Stewart War- 
ner Corporation, Chicago, has been ap- 
pointed chief engineer of Erie. 

NEW LOW NOISE LEVEL MIXER PAD 

Two new arrivals are announced in the 
family of Daven attenuators. These are 
the Type LT -202 modified T and the Type 
LA -220 ladder type networks. Both at- 
tenuators are designed for low noise level. 

The Type LT -202 modified T is espe- 
cially designed for portable mixers. It is 
only 2% -inch diameter and 1% -inch deep 
and suitable to replace old style mixers. 
This unit has 15 steps and will be fur- 
nished in any practical impedance and 
decibel range desired. 

The ladder network, Type LA -220, is 
a 30 step unit having all the desirable 
characteristics of the Daven LA -160. It 
has constant impedance both ways and a 
low insertion loss, and may be used for a 
master control as well where otherwise 
expensive H or T pads would be re- 
quired. Standard impedances are 50, 200, 
250 and 500 ohms, but any other prac- 
tical value can be furnished. The standard 
attenuation range is 30 steps at 1.5 db. or 
45 db. total with infinite loss on the last 
point. The size is 2%-inch diameter by 
2 1/16-inch deep. 

RADIO ENGINEERING 

COURSE IN TELEVISION 
A new course covering the study of 

scientific as well as practical problems in 
the transmission of images and television 
is offered by the Polytechnic Institute of 
Brooklyn. 

The first series of lectures, to be given 
by Dr. A. Ray Olpin, a member of the 
technical staff of the Bell Telephone 
Laboratories, will analyze the problems of 
image transmission, emphasizing the funda- 
mental physical principles of telephotog- 
raphy and television. Topics will cover the 
nature of light and color, light sources and 
illumination, geometric optics, photoelectric 
phenomena, glow discharge in gases, and 
visual perception. 

The second part of the course, to be 
presented by Mr. Ivan Bloch, former chief 
engineer of the General Television Manu- 
facturing Corporation, will be devoted to 
a detailed study of practical problems of 
television. 

I. R. C. SUPPRESSORS 
Ignition noise suppressors suitable for 

all types of cars have been made available 
through the International Resistance Corn - 
pany, 2006 Chestnut St., Philadelphia, Pa. 
They are specially valuable in that they 
are able to withstand severe cold, intense 
heat, grease deposits, steam and severe vi- 
bration, without having their character- 
istics altered appreciably. 

FEDERAL TYPE F -307 -A VACUUM 
Main use Oscillator and 

Power Amplifier 

Number of electrodes 3 

Volament voltage 22 v. 
Current 52 amp. 
Type Tungsten 

Average characteristic values calculated at 
Eb = 7000. Ec = O, Ef = 22 volts. 

Plate current 19 amp. 
Amplification factor 20 
Plate resistance 3500 ohms 
Mutual conductance 5700 micromhos 

Approximate direct inter -electrode capaci- 
ties : 

Plate to grid 27 mmf. 
Grid to filament 18 mmf. 
Plate to filament 2 mmf. 

Overall dimensions : 

Maximum length 20% in. 
Minimum radius 5 1/16 in. 

Type base Standard 

Mountings Standard 

Type of cooling Water 

Operating limits: 
Maximum plate voltage. 15,000 v. 

Max. d -c. plate current 2 amps. 
Max. plate dissipation 10,000 w. 
Max. r -f. grid current 30 amp. 
Max. d -c. grid current ..200 amp. 

Water jacket Federal Type 
F -1000 

The above information by no means rep- 
resents exact conditions of operation to be 
imposed for any particular situation. Tubes 
are used under many widely different con- 
ditions and consequently the manufacturer 
should be consulted for information re- 

TUBE RATINGS AND DATA 

garding characteristics for design pur- 
poses. 

The unique grid support system insures 
perfect alignment of the elements and 
rapid conduction of heat directly to the 
outer envelope for radiation instead of to 
the filament stem. 

Manufactured by the Federal Telegraph 
Company, 200 Mt. Pleasant Ave., Newark, 
N. J. 
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WHAT HOTEL 
in Chicago? 

OFFERS 
Radio Loud Speaker in Every 

Running Ice Wafer in Every 

Tub Bath or Shower in Every 

Room 

Room 

Room 

Garage -With Direct Entrance to Hotel 

RATES 
$2.00, $2.50 and $3.00 Single 

HOTEL 
HARRISON 

HARRISON STREET 
(Just Off Michigan Boulevard) 

RUSSELL A. WAAS ANDREW C. WEISBURG 
Manager President 

Illustrated Booklet Sent on Request 

the mark 
of excellence . 

IIINo);,( 
Articles molded with Resinox are 

distinguished by all those charac- 

teristics which go to make up fine 

quality: - uniform color - free- 

dom from blemishes-enduring 
strength. 

For molding material of the finest 

quality 

Specify Res nox 
MOLDING RESINS MOLDING COMPOUNDS 

LAMINATING VARNISHES 

RESINOX CORPORATION 
A Subsidiary of Commercial Solvents Corporation 

and Corn Products Refining Co. 
230 PARK AVENUE NEW YORK CITY 

PRECISION RESISTOR CO., now located at 334 BADGER AVENUE 
New and Larger Manufacturing Facilities Make Possible 

BETTER SERVICE ... and CLOSER 

T h e N e w 
TYPE L 

Supplied as single units 
to he tapped up on a 
stud to your requirements 

Max. Wattage 
Diameter 
Length y¡" 
Terminals-flex. leads 2" 

Precision Wire Wound Resistors combine 
exceptional accuracy and efficiency at 
lowest prices. Hard soldered welds join 
every terminal and wire element. All 
wire receives two baked coats of enamel 
insulation. Bulletin RE5 with revised price 
list now available. Write! 

LEADING MANUFACTURERS and service e men use Precision Resistors in critical c 

suits and in set analyzers where space is 1 limited and low cost. rugged units are required. 

PRECISION RESISTOR CO., 334 Badger Ave., Newark, N. J. 

COOPERATION 

-TYPE - 
VP 8P 

Max. Wattage. 5 10 

Max. Resist. 
ohms 60,000 100.000 

Diameter 'iz" 
Length 11/4" 2" 
Special insulation covering. 
Tolerance -2qó plus or minus. 

RESISTOR 
COMPANY 

Nn4erlu td. 

... for Tubes Resistors Relays .. . 

Carbonized Nickel 
Selvage Mesh 

(patented) 

Filament Wire 
Grid Wire 

RESISTANCE 
WIRE 
Nickel Chrome 
Copper Nickel 
Nickel Wire 

and Ribbon 

GILBY WIRE 
M EA, NS 

MAXIMUM PRODUCTION 
With MINIMUM SHRINKAGE 

GILBY WIRE COMPANY 
150 Riverside Ave., Newark, N. J. 

UNIVERSAL- 2 Button- Precision 
LAPEL 

MICROPHONE 
Get full Broadcast qualify repro- 
duction with this precision- built, 
2- button lapel microphone -Only 
3/8 in. thick - Polished Eckelite 
Housing -Typical Universal rug- 
gedness. 

List Price $25.00 

UNIVERSAL MICROPHONE CO., Ltd. 
424 WARREN LANE, INGLEWOOD, CALIFORNIA, U. S. A. 
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IPIEZO ELECTRIC CRYSTALS 
"Superior by Comparison" 

Why You Should Use Scientific Radio Service Crystals 

1 Since 1925, we have been specializing in producing Piezo Elec- 
tric Crystals exclusively. 

2 Since 1925, Scientific Radio Service Crystals have stood the test 
and are recognized the world over for their Dependability, Out- 
put and Accuracy of Frequency. 
Since 1925, owners of Broadcast and Commercial Short Wave 
stations have found that no chances can be taken in getting the 
cheaper grade of crystals and that invariably they call on 
Scientific Radio Service for the Best. 
Since 1925, we could be depended upon to make Prompt Ship- 
ments. This coupled with a crystal Second to None consider- 
ing Output and Accuracy of Frequency has earned during these 
years a reputation which we jealously guard. Therefore, Get 
the Best. Price list sent upon request 

SCIENTIFIC RADIO SERVICE 
"The Crystal Specialists" 

124 Jackson Avenue, University Park, Hyattsville, Maryland 

3 

4 

LAM I NATIONS 
for Audio & Power Transformers 

SPECIALIZED METHODS - YEARS OF EXPERIENCE 

Wide Variety of Stock Standard Sizes 
Dimension and Price Sheets on request 

We Also Make 
PERMANENT MAGNETS- DIES- TOOLS- 

METAL STAMPINGS 

Facilities for prompt service 

E Thomas & Skinner 1100 to 1120 
E. Twenty -Third St. 

Steel Products Co. INOIANAPOLlS5 IND. 

RADIO ENGINEERING 

WAXES, COMPOUNDS 
sand VARNISHES. 

for insulation of condensers 
transformers, coils, power packs, pot heads, 
sockets, wiring devices, wet and dry batteries, 
etc.... WAX SATURATORS for braided wire 
and tape. WAXES for radio parts ... Corn- 
pounds made to your own specifications if you 
prefer. 

ZOPHAR MILLS, INC. 
FOUNDED 1846 

Court, Lorraine and Creamer Sts., Brooklyn, N.Y. 
Agents: Ralph B. Clark, 2007 Calumet Ave., Toledo, Ohio 

H. A. B. Sneve Co.. San Francisco, Seattle, New Orleans 

For Your Experimental Department 
A tube of 500 as- 
sorted lugs and 
terminals - h o t 

tinned for easy 
soldering. 

Price $1.00 

We are also pre- 
pared to handle 
production stamp- 
ings. 

Write Us for 
Quotations 

F. R. ZIERICK MFG. COMPANY 
70 E. 111st ST., NEW YORK CITY 

The Lowest Thermal Expansion Of Any Ceramic! 
There is a Crolite formula to meet any electrical, high -frequency, 
thermal, chemical or mechanical requirement. Write us regarding 
your severe service insulation problems. Advice and samples free. 

HENRY L. CROWLEY & COMPANY, Inc. 
I CENTRAL AVENUE . . . WEST ORANGE, NEW JERSEY 

A Ceramic 
Attractive 

In Any Shape 
Rugged 

Many Uses 
Good Insulator 

Withstands 
Heat 

CATHODE RAY TUBES for ALL STANDARD UNITS 
Rugged, brilliant, low -priced DuMont cathode ray tubes 
are available in all standard sizes. DuMont adapters 
also allow their interchangeable use in other standard 
cathode ray equipment. 

Technical data on cathode ray tubes 
and equipment sent on request. 

AI.I.ltN B. DUMONT LABORATORIES Upper Montclair, N. .1. 

A 
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B 
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RELIABILITY 
SIEMENS & HALSKE 

HIGH VOLTAGE 
CONDENSERS 

USED WHERE 
QUALITY COUNTS 

MORRILL & MORRILL 
30 CHURCH STREET NEW YORK CITY 

Sole U.S.A. Distributors of the 
Siemens & Halske 

Condensers ard Resistors 

THE Gr ou p Subscription 
Plan for RADIO ENGINEERING 
enables a group of engineers or 
department heads to subscribe 
at one -half the usual yearly 
rate. 

The regular individual rate is 

$2.00 a year. In groups of 4 
or more, the subscription rate 
is $1.00 a year. (In Canada and 
foreign countries $2.00.) 

The engineering departments of 
hundreds of manufacturers in 
the radio and allied industries 
have used this Group Plan for 
years, in renewing their sub- 
scriptions to RAD ro ENGINEER- 
ING. 

Each subscriber should print 
his name and address clearly 
and state his occupation - 
whether an executive, engineer, 
department head, plant super- 
intendent, or foreman, etc. 

Remember this Group 
Plan when Your 
Subscription Expires 

(Radio Engineering) 
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ACME WIRE 
PRODUCTS 

All Acme Products are made to recognized corn - 
mercial standards, including those of National 
Electric Mfrs. Assn., Radio Mfrs. Assn. and Ameri- 
can Soc. for Testing Materials.. 

COILS 
MAGNET WIRE WOUND 

AERIAL WIRE 
STRANDED AND SOLID 

MAGNET WIRE 
ALL INSULATIONS 

PARVOLT CONDENSERS 
FILTER AND BY- PASS -ALSO FOR 

POWER FACTOR CORRECTION 

VARNISHED INSULATIONS 
CAMBRIC, SILK, PAPER, TAPE 

THE ACME WIRE CO., NEW HAVEN, CONN. 
For over 25 years, suppliers to the largest 

radio and electrical manufacturers 

ON MY WAS/ TO 
NEW `/ORK AND 
THE PICCADILLY 

. . best hotel I know! 
Near everything, just 
200 feet from Broad- 
way. Modern, hospit- 
able, and comfortable. 
Like the Manager, 
like the rates - $2.50 
single, $3.50 double, 
for a room with bath! 

THE HOTEL 

PICCADILLY 
45th St. W. of Broadway New York 

WILLIAM MADLUNG, Mng. Dir. 
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These 9 points 
of Superior design . 

9 8 
.. a have brought immediate 
approval and acceptance to 

the New 

STACKPO L E 
Molded Carbon 

VOLUME CONTROL 
Engineers throughout the radio industry, after subjecting this 

new control to the most severe and critical tests, have approved 
and accepted it for use as a standard component in their current 
and future design and production of all radio receivers. Stackpole 
Volume Controls and Tone Controls are now being used by most 
of the best known radio set manufacturers. 

The resistance element used in the Stackpole controls is made 
of Molded Carbon fired in a continuous furnace at high tem. 
peratures to provide a hard, glass -like surface for quiet operation 
of the moving arm and which is impervious to Humidity, Current 
or Hard Usage. Its compactness makes it particularly suitable 
for the small ac -dc receivers. 

Write for Booklet 
We have lust published an interesting 12- 

page booklet on Stackpole CONTROLS -RE- 
SISTORS- SUPPRESSORS which contains 
templets descriptions and technical data on 
these three important products. Included are 
circuit diagrams indicating the correct appli- 
cation of VOLUME & TONE CONTROLS to 
every type of tube and circuit. A copy of 
this booklet will be gladly sent to you, upon 
request. 

Stackpole Carbon Co. 
ST. MARYS, PA. 

U. S. A. 

(Abme) Steckpolé s four sizes of Fixed Carbon Resistors: 3 -watt. 
1 -wat . -watt and 1/3-watt. These fixed resistors are the stand - 

tra of comparison in both the radio :md electrical fields. 

RADIO ENGINEERING 

»»> u th Cen 
MOTOR RADIO 
SUPPRESSORS 

An automobile distributor reports 11.8 
miles per gallon with his car equipped with 
ordinary suppressors. After substituting 
CENTRALAR, the mileage was 15.8 per gallon 
-an increase of 34 per cent. 

Many motors show decreased mileage 
and power when spark suppressors are 
used. This results from the high D. C. re- 
sistance needed to suppress radio inter- 
ference. Centralab's greater effectiveness 
at radio frequencies permits much lower 
D. C. resistance, insuring full motor effi- 
ciency on all cars. 

The unique one -piece construction "Bap- 
tized with Fire" in the making, guarantees 
absolute permanence regardless of operat- 
ing temperature or humidity. 

J L 

Sell Centrelab Sup- 
pressors for complete 
customer satisfaction. 
Insist upon them for 
original equipment. 
Retail price 40 cents 
each in all styles. 

1 r 

CENTRAL RADIO LABORATORIES 
MILWAUKEE, WISCONSIN 
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THE FINEST SOUND TRUCKS USE 

ACC)\ REPRODUCERS 

In practically every state in the Union you 

will find efficient, high -quality sound trucks 
making money with their complement of 
Racon Reproducers. Discriminating pub- 

lic address specialists have learned that 
Racon quality and reliability means de- 

pendable performance "under fire ", sure 

profits and increased rental contracts. 

Racon manufactures the most complete line 

of horns on the market today. A few types 
are illustrated: The Triple- Connector as- 

sembly, ideal for small cars and all- around 
service. The Radial Horn, the most remark- 
able and economical projector ever made. 
The Six -Foot Flat Bell Trumpet, especially 
good for roof -top mounting and conceal- 
ment. 

To match these outstanding Racon Horns there is a 

complete line of type B units, heavy duty, high power 
drivers that will withstand the most severe service 
demands. 

You will find it practical and profitable to incorporate Racon 
Stormproof Guaranteed Reproducers in your sound car set -up. 

RACON Horns and Units are Covered by U. S. Patents Nos. 
1,507,711; 1,501,032; 1,577,270; 73,217; 73,218; 1,722,448; 
1,711,514; 1,781,489; 1,832,608; 1,834,327; 1,835,739; 1,845,- 
210; 1,878,360; 1,888,442. 
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When radio goes joy riding 
sturdy insulations are i equired 

NIANY 1933 AU'T'OMOBILES 
are wired and otherwise 

egin1111ed for radio. The handicap 
of wiring having been eliminated, 
makers of shall auto radios should 
receive a welcome increase in sales. 
Since these sets are subjected to 
unusual vibration, sudden shocks 
and wide variations of temperature 
and moisture conditions, insulating 
materials must be chosen with care. 

Bakelite Materials, both Molded 
and Laminated are ideal for this 
service. They possess high insulat- 
ing efficiency and mechanical 

strength and they are unaffected by 
temperature changes, oil, moisture 
or gasoline. Because of their high 
dielectric and mechanical strength 
they may be made into small yet 
efficient insulators, helping to make 
the set trim and compact. 

Bakelite Materials have long been 
the choice of manufacturers of radio 
devices of all kinds. In addition to 
their excellent insulating proper- 
ties, they have effected many real 
production savings. Bakelite Mold - 
ed, through the use of multiple cav- 

ity molds, lend: itself admirably to 

quantity production methods with- 
out sacrifice of accuracy or efficien- 
cy. Bakelite Laminated is readily 
sawed, punched, drilled or other- 
wise machined. 
Write for our illustrated booklets 
12M, "Bakelite Molded" and 12L, 
"Bakelite Laminated ". These book- 
lets contain valuable information 
concerning the properties and uses 
of Bakelite Materials. There are 
also many special materials devel- 
oped to solve particular insulating 
problems. Call upon us for informa- 
tion about any of these materials. 

BAKELITE t:OKI't)K; \1'111 \. 21.7 Park Avenue, \ 1 ork. \ 1 .11 East ( Iiiu Street, Chicago, III. 

BAKELITE CUR FOB \T10 OF CANADA, I.131I ED, 163 Dufferin Street, Toronto. Ontario, C.nad 

BAK LITE 
THL 1HATLRIAL OW A -iHOUSAND iJSIEs 

I" 
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