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“Now we can hreathe easily. We

were doing some fast and painful
R I VA L S thinking. But, thank goodness,
now we can stop.”

Keep on Thinl{ing Just when they are in the greatest

danger, and ought to be doing
their fastest and most thorough
planning and action!

VEN if within the next few weeks we

. e ” Because competitors do not stop. Not
begin to speak of the ‘“recent” depres-

all of them. Some of them go right ahead

sion, some of the results, started by the last . o A
J ’ ¥ with the new thinking that the jolt started

jolt, will still be getting under way. The

. . with the planning, and the changes, the
actual dangers to some concerns will be just

) advancements and re-equipping, which they
starting.

believe will give them an earlier, stronger up-
Every time there is a bad jolt, everybody  turn, and a better Jead in the New Prosperity.
instantly starts looking ahead and thinking T

[TYSpel) . v 1
fast”—even the people who hate it most. Industry has now awakened to the fact that

The instant the curve seems to hesitate or t00 often the REaL drag on profits, and on

flatten out, some people just naturally say to  SUCCESS in competition is the using of wroNG

MATERIAL.
themselves— G

e . . The New Thoroughness recognizes the su-
“That is good; the bad part is all over. : £ oz §

preme importance of one indispensable factor

Changes won’t be necessary ; old designs, equip-
£ ¥ .
—the question—

ment, costs, values, are not ohsolete after all;
and people are again going to be willing o Are You THINKING IN THE
pay for them. RIGHT MATERIAL?

NVF

Write today for FACT-SHEETS OF INDUSTRY No. 1, —giving practical knoscledge achich hitherto has not been readily accessible
—Mailed FREE to any weorker or executive. Limited Edition—J rite NOW, stating acork you do, your company’s product
or business, and ahether request is for self. Address
Librarian (Dept. U-4) National V'ulcanized Fibre Company, Wilmington, Delawcare,

NATIONAL VULCANIZED FIBRE COMPANY

Maukers of Special Phenolites; " righter” Bakelites; " Peerless" insulation ; many kinds of Vulcanized Fibre; Material-Handling »quipment. etc.
Serving America’s industries from smallest to greatest.
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& uﬁ/n(] ‘

FOR INDUCTANCES

I

ORMICA tubing for inductances may be
had in all the sizes, machined in any way

the circuit may require.

Formica has adequate equipment to thread it,
punch it, turn it—in large quantities to meet
difficult delivery schedules.

You can depend on tubing of excellent quality
accurately machined.

Send your blue prints for quotations.

THE FORMICA INSULATION COMPANY
4636 Spring Grove Avenue

Cincinnati, Ohio
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PAT.OFF.

ANACONDA
f  MAGNET WIRE

A camplete
super-quality line

Anaconda offers Magnet Wire in every size and insulation
used in the radio industry. Super-quality results from a
carcful selection of raw materials, perfected manufacturing
processes, and exacting tests from bare wire to finished

spool ... .. May we discuss your requirements with you?

e = ANACONDA WIRE & CABLE COMPANY

o Anaconda safeguards quality
L+ from mine to consumer— pro- General Offices: 25 Broadway, New York City
vides a nation-wide service, Chicago Office: 111 West Washington Street

prompt, dependable, complete. Magner Wire Mills ar

. . Muskegon, Mich.; Anderson, Ind.; Sycamore, 11I.
— A 3 Sales Offices in Prineipal Cities
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www.americanradiohistory.com

Page 4

Radio Engineering, June, 1930

EDITORIAL

June, 1930

PROFITS FROM RADIO MANUFACTURE
ECENTLY one of the long established

manufacturers of a non-radio product

told the writer that his line had for a

year or longer been in the doldrums.
His explanation was to the effect that a few years
of unusual demand had sucked into the business
manufacturers of other products who thought
they heard opportunity knocking. The net result
of the invasion was that the newcomers lost a lot
of money while at the same time they “crabbed”
the business of the regulars who from long ex-
perience knew the line thoroughly.

The radio industry has experienced no little
amount of this disturbance, and there are those
who will say that there is small hope of the legiti-
mate, responsible manufacturers of radio equip-
ment being freed from the menace of the fly-by-
night “factories.”

However, any executive or engineer who takes
the time to make an analysis of just what is being
done by the leading radio manufacturers to
circumvent the get-in-and-get-out interlopers will
make an encouraging discovery.

On the assumption that the fundamentals of
sales are product and price, the thinking manu-
facturers are arming to insure the highest grade
of receivers, at reasonable list prices—and with
reasonable margins of profit.

In the April issue of RADIO ENGINEERING we
gave a convincing account of how some of the
tube manufacturers are producing good tubes, at
reasonable prices, and at a profit. The seemingly
impossible is rendered quite practicable by instal-
ling modern manufacturing machinery.

Taking a leaf from the book of the tube mak-
ers, thinking manufacturers of other radio acces-
sories are investing in machinery for their factories
which will make it easy for them to compete in
price and turn out products that meet all require-
ments.

Taking advantage of important researches in
the steel industry radio manufacturers are now en-
abled to avail of the high silicon content steels.
Also, losses from rejects are reduced because of
uniformity of raw materials purchased. Stcel for
power pack and distribution transformers may
have core losses not exceeding 0.80 watt per
pound.

In another direction, resistors of accuracies to
one-half of one per cent. are possible because of
the availability of such materials as crolite, and
ohmite ideal heat-conducting bobbin materials;
also the new nickel alloy resistance wires.

There are available for the manufacturer core-
less high-frequency induction furnaces which are
the last word in melting equipment.

For the modern manufacturing plant there are
new model toolroom precision lathes for making
precision master taps, screw gages, spiral screws,
dies, fixtures and tools to meet the most exacting
needs of efficient manufacture.

Those manufacturers of radio receivers or ac-
cessories who expect to make profits from sales of
products turned out by methods that are not now
up-to-date are likely to find the going harder in
the days ahead.

There are in the situation opportunities for
profits for radio manufacturers who modernize
their manufacturing facilities and who have the
vision to see that what radio brings to millions of
homes is of a nature that cannot escape being
permanent, even on a broader and extended scale
in the years ahead.

A
WILL THERE BE A SHORTAGE OF
NICKEL?

ADIO and communication engineering
advancements in recent years have
brought into being no end of new and

: useful circuit arrangements built around
resistances, leaks, shunts and filters. The newer
resistance wire alloys make extensive use of
nickel. Last year the demand was so great and
the sources of supply so limited, or controlled,
that there was an embarrassing shortage.

In these circumstances it behooves manufac-
turers to get their orders in early so that when
the radio receiver rush begins in the factories
there will not be failures to deliver in time to meet
the market demands.

There is always the possibility of developing
satisfactory substitutes. Along this line resistance
wire manufacturers have opportunity for econ-
omies and for betterments.

A
WATCH OUT FOR THESE MEN

T the RMA Show at Atlantic City Rabio
ENGINEERING will be represented by
observers from the editorial and busi-
ness offices of this journal. These men

shall be expected to miss nothing that is of im-
portance to the welfare of the industry. What
they observe shall be written down plainly in
coming issues of RADio ENGINEERING.

DONALD McNICOL, Editor

www americanradiohistorv com
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THESE SCREWS AR FAMOUS

as Time-savers
in the radio
indusitry...

Speed and more speed is called for
when big production is crowded into a
short season. In meeting this demand, These Screws

radio production engineers have found Tap their own thread
Hardened Self-tapping Sheet Metal
Screws to be valuable assistants. No
other means of fastening parts securely

to a chassis is so speedy or simple.

Simply turn a Self-tapping
Screw into a drilled or
punched hole. It taps its
own thread in the material
as you turn it in—binding
the sections securelytogether.

No tapping or tapping plates necessary.
No nuts or washers to fumble. No
trouble with stripped and crossed threads.
Just one operation required . . . Turn
the Self-tapping Secrew into a drilled or
pierced hole. A fastening made this
easy way is as secure as one made with
machine screws. And any unskilled

workman can do the job.
L Test them for —
Among the many applica-
tions for which radio manu.
facturers use Self-tapping

You will find these Screws saving time,
labor and money all along the assembly

lines of such famous sets as Philco,
Stromberg-Carlson, Edison, Colonial,
Kolster and General Motors Radio.
They save 44 tapping operations on eacli
Philco receiver. What will they save on
your assemblies? Find out . . . a test

Screws are: Fastening pad-
ding, power, by-pass and
neutralizer condensers; con-
denser braces; power chokes;
power and push-pull trans-
formers; volume control
shields; shield plates; wire
clamps. Try them for similar
assemblies.

will tell. Mail the coupon now for free
trial samples.

PARKER-KALON

TYPE

HARDENED Z SELF-TAPPING

FREE SAMPLES

Parker-Kalon Corp., Dept. L, 190-198 Varick St., New York, N. Y.
Send me samples of Hardened Selftapping Screws. I want to
iry them for:

Sheet Meta| sc rews Name...... .. OO
O T DA T O O T e T T Address..............

www americanradiohistorv com
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The escutcheons
shown in
this column are
coin embossed

-+~ the CROWE policy of keeping
step with the march of progress » - -
of being alert to interpret and intro-
duce new design trends -+ - » makes
this your logical source for escutch-
eons—etched or coin embossed—
dials, and control plates.

+ + + up-to-the-second manufacturing
methods are an assurance of me-
chanical excellence -+ -+ and a staff
of engineering designers—second

We carry many dies for stock
shapes which may be utilized
with little or no cost. Blue prints
will be sent you on request.

ST

[

"\
PO
AR - TN

No. 29 DIAL
A practical low-priced tun-
ing unit, positive in motion
and trouble free, with a
minimum assembling cost.

LRt g OOV

Where small runsare required
—or when changes in name
are necessary for dealers’ or
jobbers' use, escutcheons that
are etched rather than em-
bossed are recommended.

No. 30 DIAL

Smooth in action and well adapted to certain
requirements, this dial is moderate in cost
and easily and accurately mounted.

For the above drums and dials we have an assortment of escutcheons to meet all re-
quirements. Escutcheons quoted separately. Send for descriptive literature and sampies.

v

www americanradiohistorv com
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All three of the
escutcheons shown
in this column
are etched

to none—guarantees accuracy and VI s IT

<+ US AT »

originality.

.+« send us your blue prints and we
will be glad to submit designs -~ - Booth 24C
RMA

ithout obligation to you, of course!
e 5 i TRADE SHOW

<++«s+~qa legion of ideas are con- ATLANTIC CITY
tained in our bulletins No. 30 and
No. 32 - « - they have been designed
for and are available to radio man-
ufacturers and their personnel -« -
write for them now!

Qur Art Department will be

pleased to prepore sketches

based on your ideas. This in
no way obligates you.

No. 31 DIAL

An exceptionally well de-
signed dial with a ratio of

Usually the etched escutcheon
is made to your own specifica-
tions. We have, however, a

] 4tol Operoling with metal selection of stock dies which
! - zal 5
' %; belts and equipped with a iy eepe yteipos gl
1 spring take-up in driving
W drums. Asimple and clever
b stop mechanism makes this
No. 32 DIAL dial fool-proof. It is engi-

This dial with a 6 to 1 ratio friction nEseel o igh; GigdEseh:

drive, is equipped with an etched

scale made invaried colors. Special

scale may read through 360° if
desired. The cost is low.

CROWE NAME PLATE AND MANUFACTURING CO.
1757 Grace Street Chicago, lllinois

wwWw americanradiohistorvy com
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ﬁapacihf

SMFD
Peak Voltage
430DC
Can Negative

ERE’S the real “surprise package” of the
: radio industry.  The new, perfected
Sprague electrolytic condenser—with the exclusive one-
pieee, rolled-edge anode—concentrating 8 MFD capaeity
into a space of only 134" diameter and 5" long.

Individual socket mounting makes it instantly
adaptable to any eircuit. Protected vent integral with
top prevents all liquid leakage. And because there isn’t
a soldered or welded joint anywhere —the Sprague
gives vou in practical performance the maximum of
efliciency.

Radio set designers, huilders and service men
Sprague electrolytic and paper con- are invited to write for illusirated lierature,

: A Sprs Electirolvtic Condensers.
densers will be exhibited at the 02 eREEnegELeco I RSNy eAtars
RM A Show, Auditorium Booth D-50,

Adantic City, June 2nd 1o 6th.

SPRAGUE SPECIALTIES CO.
Frecutive Offices & Laboratories: Quincy, Mass.
Factories: North Adams, Moss.

www americanradiohistorv com
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| adio manufacturing has become highly
| specialized.

aterials are being selected with in-
creasing care.

| Aluminum sheet and castings are

meeting increased demands.

(5 reat strides have been made in the development of the
radio industry during the past decade.

D . . . . .
IR adio now ranks sixth among all American industries.

T ach successive year brings new uses for radio apparatus.

I ach year sees further advances in manufacturing
methods.

t T o the Radio Industry now assembled, FAIRMONT
brings a service unexcelled.

I n the continued progress of the industry FAIRMONT
proposes to contribute substantially.

N ever have greater opportunities been presented to any
industry.

(> reetings, then, to the Radio Manufacturers Association

— and —
S incere good wishes for 1930-31.

. FAIRMONT ALUMINUM COMPANY

Aluminum Sheet for 3 Aluminum-Alloy-Cast-
Condensers and Shield- L HAGITT ings for All Radio

S —,,

o . |
ing W est Va. Purposes {
Branch Sales Offices at
52 Vanderbilt Ave. Monadnock Block General Motors Bldg.
New York Chicago Detroit {
Warehouse Distributors ‘
Central Steel and Wire Company, (hinnxn Sueske RBrass & Copper Co.. Chicago; Chas. A.
I Strelinger Co., Detroit; J. M. & A. Osbern Co.. Cleveland: Ducommun Corporation,

Los Angelou and San Francisco.

l S S — |
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THE INDUSTRY'S
COIL olepmbnent

RMA Exhibit, Booths 53 and 54, Section D.

wwWwW americanradiohistorvy com
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The simple fact that Dudlo is serving nearly every name in radio evi-
dences a type of service that fits the need of the Radio Manufacturer.

It implies an active and continuous interest in the development and
advancement of the industry.

It reflects almost unlimited manufacturing capacity for coils and
magnet wire.

But such a position carries its responsibilities as well as its rewards.
Ever-rising standards must be maintained in order that the Dudlo
customer may be fu"y suppor!ed from every angle—design, qua'ity,
price—and that most important consideration, dependable deliveries.

A sincere interest in the problems of the radio manufacturer, and a
real desire to render every possible help, have been the motivating
forces behind Dudlo progress.

"
DUDLO MANUFACTURING COMPANY DIVISION
oF

GENERAL CABLE CORPORATION

FORT WAYNE, INDIANA, U.S. A

RM A Exhibit, Booths 53 and 54, Section D.

wwWw americanradiohistorv com
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Why we engaged Dr. Myers

To produce a tube at least as good as anv now on the
markel, we sought the finest engineering talent that the
radio lmsmess could offer. \Ve went to Westinghouse
and to General Electric, who at that 1ime were pro-

ducing all the tubes for R. C. A.

After several weeks of negotiation. De. Ralph E. Mvers,
Chief Engineer of the Wesluwlmusc Lamp (,mnp.mv
agreed to join us. Ile l)r()ll"lll with him what he con-
sulered the pick of the \Vcslmghouse organization
— 15 able experts who, for the past six years, have

been responsible for the quality of the R. C. A. and
Cunningham tubes manufactured by Westinghouse.

Naturally, we wished to make publie the faet that Dr.
Myers and his stall had joined us, but he flatly refused
at that time 10 allow this.

Then he and his organization went to work. We placed
unlimited funds at their disposal. They secured the
equipment and eoncentrated on the plmllu tion of the
linest radio tmbe that science ecould devise.

The result is the new National Union Tube. Tests
prove it lasts as long or longer than any tube on the

wwWw americanradiohistorv com
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Dr.R.EEMYERS

Page 15

el

to print this"ad !!

market. Musical experts and eight leading set engi-
neers say its tone is sccond to none.

And most important of all, perhaps, you can count on
perfect uniformity. Dr. Myers installed the "double
test” svstem whereby each tube, in addition to passing
the produetion inspeetion, must also pass a second in-
spection supervised by a representative of the Sales
Department.  This guarantees you against receiving
any tubes of even slightly doubtful quality.

Dealers who have installed National Union Radio
Tubes in the sets they have sold, are already hegin-
ning to report fewer serviee ealls—and growing sales.

REMARKABLE PROFIT PLAN

The New National Union tube offers you profit pos-
sibilities that cannot be duplicated in anv other tube
of proved quality.

It also offers vou construetive merchandising help. A
card brings full details in prieces, also a description of
the sensational National Union display idea—the idea
that puts Rudy Vallee to work on vour sales staff, free!

NATIONAL UNION RADIO CORPORATION
400 MADISON AVENUE NEW YORK CITY - N+ Y

www americanradiohistorv com
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LARGEST EXCLUSIVE MANUFACTURERS OF COILS IN THE U. S.

GOOD REASONS

| WIHY EASTON QUALITY COILS
ARE Right Axv Not Expensive

1. Materials and Structure — All materials used in the manu-

facture of Easton Quality Coils must meet with the most rigid
| tests. Easton Coils are either of the multiple paper interlayer
type or the random or solid wound type. Easton recommends
vacuum (reatment, varnish or compound, to render all paper
1 interlayer wound coils moisture proof.

. b4 . - A 3

2. Performance. niformity and Endurance — Easton Coils
have a long and impressive record for superlative perform-
ance, endurance and uniformity which is proved by continued

patronage from outstanding manufacturers who have specified
[ Easton Coils exclusively for years.

' 3. Manunfactured to Exacting Specifications — Easton Coils

are made to your specifications or to specifications supplied
\ you by our long experienced engineering department to meet
l your individual requirements.

‘ 4. Economy—The Easton multiple paper interlayer coil assures

uniform layer winding at a minimum cost. All types of Easton
l quality coils are manufactured in a modern plant where re-
, duced costs are passed on to vou.

ot
[ ]

Easton Free Engineeoring Sorvice —The Easton Coil Com-
pany has gained an outstanding reputation by assisting the

|
|
engineering and m:umfu(‘luring divisions of important firms
to design coils that qualify to exacting specifications. Send
| your specifications to Easton. All information and data fur-
| nished to our engineering and data department will be held in

strict confidence. Samples and quotations promptly furnished.

KastonN Co1. Comprany

EASTON, PPA.
P. 0. Box 237

‘ LARGEST EXCLUSIVE MANUFACTURERS OF COILS IN THE U. S.

www americanradiohistorv com
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Single anode in-
verted type

ifactnrers Use K¢

as Standard Equ

The faet that 31 of the leading set manufae-
turers of America use Mershon Filter Conden-

sers as standard equipment in their produets,
is prool of the premier position they hold in
the radio field.

Engineers and manufacturers, as well as exper-
imenters—thinking solely in terms of maxi-
mum cfficieney and reliability—have found in
the Mershon vastly improved performance and
substantial savings in space, cost and service.

The new boollet “Punc-
ture-Proof Filter Con-
densers” describes the

N - = .

NDENSER

The Pioneer

First patented in 1911, First publicly displayed
for use in radio receivers in 1921——und in eontinu-

ous development and production sinee then—the

Mershon Condenser is unquestionably the pio-

neer, practical, successful electrolytic condenser.

And by virtue of the vast experience and research
behind it, it is today years ahead of any other con-
denser in the field. It was first to provide high ca-

weeks or months,

pacity in small space, 10 afford absolute freedom
from puncture and to embody a serv-
ice life mcasured in years, rather than

Multiple anode,
upright type

Mershon Condenser, and V4
shows how it can be
effectively used in
power converter equip-
ment.

AMRAD CORPORATION

THE

“We'll See You At
Atlantic City”
Auditorium Booth C-1

June 2nd to 6th

240 College Avenune

MEDFORD HILLSIDE

MASS.

wwwW americanradiohistorvy com
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TrY

. requires the extremes in selectivity
and gain—which are readily attained by
the use of Bank Wound LITZ WIRE

coils.

.. to enumerate a few of the other ad-
vantages possessed by these remarkable
coils—lower losses—compactness—pre-
cision matching — reduced production
difficulties and—quite important in to-
dav “buyer’s market”—low cost.

.only KING LEAR COILS embody

all of these features.

.some of the largest manufacturers
in the industry are using our coils in
Screen Grid Sets.

. THEY consulted our hngmeers——
w hv don’t YOU?....samples and in-
formation mailed prompt]v

Radio Wire & Coil Corporation

851 West Harrison St., Chicago, Illinois
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EPRODUCING «
naliorn’s erelerdwainimered

The greatest tribute ever paid to anv product of the radio industry. . . . Reproducing a
nation’s entertainment. . . . Approval voiced so effectively by leading engineers and critics
that Jensen Eloctro-Dyvnamic Speakers are now more acidely used than ever before. At the
Atlantic Ciav R. M. 1. Trade Show more radio receivers acill be equipped acith Jensen
Speakers than awith anv other malke. These receivers are destined to be the season’s best sellers
for thevacill offer the finest possible tone quality. To the manufacturers of these receivers
the cost of the speaker has been secondary. . . . Designers and engineers of talking moving
picture. public address and alliod apparatus have also voiced their approval, particularly
of the new Jensen Auditorium, with 12-inch cone, and Auditorium, Jr., with 10-inch
cone, Speakers. . . . The neiwe model D-8 Jensen Concert Speaker, with 10-inch cone, has
been designed particularly for use in radio receivers. . . . All of these new reproducers
represent the culmination of Peter L. Jensen's genius and ticenty vears of experience.  All
are atailable for either AC or DC operation from any convenient source of power supply.

JENSEN RADIO MANUFACTURING CO, 6601 S0 LARAMIE AVE., CHICAGO, 1L1..

Write immediately for new Jensen Folder No. 28 which gives complete information, response

curves and other techaieal data on all theee of these new Jensen Electro-Dvnamic Speakers.

New Maodel DAT New Model DAG New Maodel DR
JENSEN AUDITORIUM SPEAKER JENSEN AUDITORIUM, JR., SPEAKER JENSEN CONCERT SPEAKER
List Prices, 1500 up Lint Prices, $30.00 up Lint Prices, 827.50 up

Jearea Patents AHowed and Pending. Licensed wunder Lektophone Patenta,

FIFCTRO DYNAMIC SPEAKERS
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Talking o gppAKING!

O a radio listener a condenser means nothing. But when you have

given years to its development it is an important article. Frankly, we
admit that the condenser is only a *‘part” in the *‘set.” But without it you
could hear nothing. The *‘speaker” couldn’t talk.

It’s important, then, to have a quality condenser accurate to the full extent
of engineering knowledge, adequate for every job it is called upon to do.
Scovill has been making such condensers since radio was in its infancy.

Today Scovill radio condensers are known to engineers and manufac-
turers as the finest products of their kind. Scovill service and Scovill
condensers have kept abreast—even perhaps a little ahead—of progress.
And you may rest assured that this Scovill reputation will be maintained
for the benefit of those leading manufacturers who insist on using Scovill
condensers in the radio sets they build.

SCOVILL

Established 1802

MANUFACTURING COMPANY

- WATERBURY '+ CONNECTICUT -

Boston Cleveland Detroit Cincinnati
Atlanta Los Angeles San Francisco In Europe-
Chicago New York Philadelphia ope

Providence The Hague, Holland
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Contactaa«

The new 800 model provides,
in a more compact form and
at substantially lower cost, all
of the features found in CRC
sockets of the past. The most
important feature —the Steel

Re-inforcing Spring —assures
the best possible contact and
is being widely used by mak-
ers of the better known sets.
... Send for samples and prices.

~ The NEW

CENTRAL RADIO CORPORATION

RADIO SOCKETS EXCLUSIVELY
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Vitrohm Resistors may be had
with various types of termi-

nals. The braid wire type
illustrated finds many appli-
cations. Vitrohm Resistors
may be had with any desired
number of terminals.

WARD LEONARD
ELECTRIC CO.

31 South Street
Mount Vernon, N. Y.

Resistors Specialists for More Than
Thirty-Nine Years

Radio Engineering, June. 1930

{o meet your

P[ AK needs

vy

i =,

HE time is here for planning this year’s set production
Tschedules. Purchasing Departments and Engineers have

had their semi-annual get-together party. Now it's up
to the P. A. to satisfy Production.

When it comes to wire-wound, vitreous-enamelled resistors,
Purchasing Agents should remember that Ward Leonard is
a source of supply that has met the demands of industry for
two generations.

We're not only specialists in the design of resistors™, but we
get them out on time = = in any quantity - = at a price you
can’t beat.

Now is the time to write your own ticket on special designs
and on delivery schedules. Get in touch with a Ward
Leonard Sales Engineer - - he’ll be on the job fast.

*Among the Products of Ward Leonard are Vitrohm {vitreous-enamelied)

Resistors and Rheostats.... A. C. Voltage Regulators . ... Theatre
Dimmers . ... A. C. and D. C. Motor Starters and Controllers . ... Slide
Wire Rheostats .. .. Arc and Spotlight Rheostats and Ballasts . ... Mobile

Color Lighting EQuipment . ... Adaptorons . ... D.C. Battery Charging

Equipment . ... Circuit Breakers.
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"
T

Gilby Filament Wire is synonvmous with aceuracy,
uniformity and long life.  Its use assures a better
tube! Look for the large diameter, aluminum spool.
it's a Gilby feature.  Wateh Gilby for developments
on Filament.
Gilby Selvage Mesh, the superior Sereen Material,
has been Gilby's latest contribution to the Radio
Industry.  Solid, even edges simplify welding,—the
mesh is interlocked effecting unusual rigidness.
Gilby Selvage Mesh may be accurately supplied
within 005 plus or minus as specified. Patent
applications fully cover this material and the tube
of which it is a part.
Samples of either of these products on request.
Resistanee and Ballast Wires, too! We would
appreciate an opportunity to cooperate with your
engineering department.
[Sm our Exhibit at the RM A Trade Show at Atlantic Lily,]
June 2nd to 6th, Booth C40

GILBY WIRE COMPANY
Wilbur B. Driver, President
NEWARK, NEW JERSEY
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Strong Hearts win the industrial race,
too! As compared with the ways of
nature, electrical manufacturers have

r ] Al d
The HEART of
Ig Al .

Things

Flectrical - _

a tremendous advantage: they can

determine heart-sirength in advance! They can incorporate units, at

the birth of equipment, which insure long life, stamina, leadership!

Polymet produces tested essential parts for many successful radio
receivers, motors, ignition devices, clocks, telegraph and signal systems
—where electricity actuates or controls. Such wide acceptance proves
these carefully made
Polvmet Products are

S[r()ng Hearts, too! Manufacturers’ parts

specifications are solicit-
ed for prompt quotation.

PAPER, MICA, AND
ELECTROLYTIC ’
+ « + CONDENSERS,
ELECTRICAL COIL
WINDINGS, RESISTORS,
TRANSFORMERS - -
ENAMELED COPPER
WIRE, RADIO - - -
- ESSENTIALS

The new “Polymet Engi-
neering Manual” will be
sent to execulives on

letterhead request.

B8IP-C E. 13 1th St.

wWWW americanradiohistorv com
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Polymet Manufacturing Corporation

New York €Clty
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Write Dept. 212.B \L

jor Free Booklet |
“Volume Control,
| Voltage Control |

\ and Their Uses” f

it would be

FATAL

fo lose CONTROL

Cen

CENTRAL RADIO
Dept. 212 B., 28 Keefe Ave. Milwaukee, Wis.

Page 27

BARBEI) WIRE —trenches — dug-outs
—a field set and a thin strand of wire.

The difference betwecen control and lack of
control may spell life or death to an entire
brigade.

It’s a far crv from No Man’s L.and to the
comforts of vour own home.

But even in your radio set . . . control plays

a vital part ... and it has been the privilege
of CENTRAI.AB to furnish the volume
controls of millions of radio receivers.

Is vour radio—CENTRALARB equipped?

~—
= g

—

s Ye I

I

This shows the exclusive rocking disc construction of Centralab volume control.

“R" is the resistance. Contact disc ‘D" has only a rocking action on the resist-
ance. Pressure arm P together with shaft and bushing is fully insulated.

LABORATORIES
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The

SOURCE

of §

for
high quality metals
and alloys, refined

especially for
vracunm tube parts

Molybdenum
(99.95 pure)
An  exeeptionally high
grade produoct, refined by
exelusive Fansteel proeess
which  assures  unusual
purity and unilormity,

Moly “B>
Moly “X*

Two carelully compounded
hardened Molybdenum Al-
loys. excellemt for heaters,
springs, hooks and support
members. each possessed
of speeial characteristies
that make it best for cer-
tain purpeses,

Tantalum (99.9% pure)
A superior metal of ex-
tremely low vapor press-
ure, great gas absorbing
properties and ability to
withstand high tempera-
tures. Ideal for plates
and grids.

“TAW™” Metal

A new Tantalum Alloy of
exceptional characteristies,

Caesium
Rubidium
Pure melals and salts for
photo-cells.
All Fansteel metals are
made in the Fansteel
plant, under strict labora-
tory contrel. Supplied in
all standard commercial
forms.

W'rite for full inform-
ation and prices.

v

Fansgteel wire
ducsn’t get

Y “mizred” in
f\-}" VY stock. Carton
b and Bakelite

¥ ®

gponol both
i vlainly labeled

Radio Engineering, June, 1930

The Everyday Tubes

of TOMORROW

will be made of

FANSTEEL
WIRE ano METALS

The Fansteel laboratory anlicipates the de-
mands of the industry for years to come. It
is always developing better metals and alloys
for use in tubes. The metals Caesiumn and
Rubidium, for instance, hardly known today,
are ready for tubes of the future. Tantalum,
used only in large power tubes a few years
ago, is now being employed more and more
in common receiving tubes—a notable im-
provement at a saving

Tube makers who use Fansteel metals for
todays tubes not only are sure of dependable
metals, uniform physically, chemically and
clectrically, but are in close toucl with a for-
ward looking’ research service of practical
value.

Manufacturers are invited

to write for samples of

Fansteel metals—better still,

call in a Fansteel engineer.

FANSTEEL PRODUCTS

COMPANY, Inc.
North Chicago, Illinois
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PHOSPHOR BRONZE

For The Radio Industry

SHEET - ROD - WIRE

| ELEPHANT BRAND |

Elephant Brand Phosphor Bronze is furnished in sheets, slit to
various sizes according to the specific needs of radio manufac-
turers. Elephant Brand does not fatigue under constant pressure,

has great tensile strength, resists corrosion and crystallization,
and is of superior elasticity.

Elephant Brand Phosphor Bronze can be supplied in
the form of sheets, wire or rod—promptly and to
your specifications.

ELEPHANT BRAND
Fhicupher Bronr

“ PHOSPHOR BRONZE
BEGL St OET

The Phosphor Bronze Smelting Company

2200 Washington Ave.
Philadelphia, Pa.
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A GLAD HAND AWAITS YOU AT BOOTH NO. C=30

Resistance for Every Radio Need

Onee more an old friend greets you at the RMA, Trade Show—CLAROSTAT—a friend
that has served you from the time of the first Beeliminators struggling for public
aceeptance, until today when the line voltage problem threatens the suceessful operation
of even the best of radio sets.

And now, CLAROSTAT is better prepared to serve you than ever before—in diversity
of products, in engineering personnel, in expericnee, in production capacity.
CLAROSTAT is more than the name of a single produet or even a line of produets.
It is the hallmark of a specialized engineering service available to you at all times
for the solution of your resistance problems, When you specify CLAROSTAT, you
specify the correct resistance for your specific requirements. The solution may be——

CLAROSTAT ADJUSTABLE RESISTANCE

Little need of telling you about the original CLAROSTAT—the adjustable, compressible
resistor which, in a few turns of its knob, provides a wide range of resistance—
silently, smoothly, unfailingly, and with positive resistance setting when knob is left
alone, CLAROSTAT made the first B-eliminators practical. Toeday, CLAROSTAT
adjustable resistors are available in several types ranging from the tiny Grid Leak
CLAROSTAT, with 1/10 t0 10 megohm range and a rating of several watts, to the
giant Super-Power CLAROSTAT in several resistance ranges with a rating of 250 watts,
suitable for variable speed motor control and other power applications.

And then there is the complete line of Volume Control CLAROSTATS—1009, wire-
wound jobs, positive contaet, velvety operation, positively noiseless, bakelite case with
metal end plate, dust and dirt proof, available in all resistance ranges and with
resistance variation matched to any resistance curve. The Volume Control CLARO-
STATS are made in single, duo and multiple types and in any resistance value and
combination 10 meet every conceivable single or multiple circuit control requirements.

CLAROSTAT FIXED RESISTANCE
Likewise in the field of fixed resistance has CLAROSTAT set new standards. There
are the flat, wire.wound CLAROSTAT resistors, with accurately spaced winding held
on speeial bakelite strip so that turns cannot slip or short. Rounded edges. Neat
metal ends.  Resistance value plainly stamped. Handy soldering tabs and mounting
holes.
If desired, these flat resistors may be supplied with sliding contact.  Also with a
handy center contact for hum balancing purposes, in the form of the Hum:.Dinger
CLAROSTAT.
CLAROSTAT flexible resistors supply the need for an inexpensive yet accurate resistance
—wire wound on flexible core and covered with high-grade insulating sleeve and
provided with lugs.

CLAROSTAT AUTOMATIC RESISTANCE

Lastly, there are the Line Voltage Regulator CLAROSTATS, fitted to any radio set.
An all-metal case, complete absence of glass, chemicals, gases or delieate filaments,
instantaneous response to voltage fluctuations, long life, fool-proof operation—these
:;nd other features distinguish the Line Voltage Regulator CLAROSTAT from all other
aevices.

And the advantages of automatic line voltage regulation are available to the set with
a built-in regulator receptacle, quite as well as to the ordinary set. For there is now
offered the Line Voltage Regulator CLAROSTAT, for use in sets provided with a
receplacle for line voltage regulation, as well as the Automatic Line Voltage Regulator
CLAROSTAT which may be inserted in the attachment cord of any standard socket.
power radio set.

“There’s a CLAROSTAT for Every Radio Purpose”

W RITE for data on the complete CLAROST AT line. Do not hesitate to place your

resistance problems before our engineering staff. Better still, if vou visit
the R.M.A. Trade Show, do not fail to look us up. OQur engineers will be on hand
to discuss your resistance problems.

Clarostat Manufacturing Company, Inc.
Specialists in Aids to Better Radio

282 North Sixth Street g8 38 Brooklyn, N. Y.

“emoen
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U. S. Pafents 1,4:9,584

1,604,122 1,657,954

Qther patents peating.
Fortign patents,
rhal

o= means 1o the Radio Industry

EVERY radio manufacturer realizes he is facing a serious situa-
tion today. The public is demanding exceptional radio per-
formance at extremely low prices. This means costs must be lowered
but it also means that quality must be improved.

That is why practically every leading radio manufacturer is using
Foagre 2. Inpraal Shakeproof Locking Terminals to insure absolutely tight connections.

Machine Screws They have found by exhaustive tests that the Shakeproof principle
has no equal. The twisted teeth provide the strongest contact pos-
sible and holds the terminal absolutely rigid thus preventing short
circuits or faulty connections. These terminals also cut down pro-

duction costs and make possible neater assembly work, too!

Shakeproof Lock Washers are what you need under every nut and
> screw. A test will show that they can improve the performance of
Type 11. External your product and reduce service requirements to a minimum.

For Standard Bolts A
andiNiss Write for samples today!

" SHAKEPROOF
% . Lock Washer Company

| Teech thac LOCK” . o
L . {Division of llinois Too! Works}
2501 N. KEELER AVE. CHICAGO, ILLINOIS

“Type 18, Countersunk
or all’Conntersunk
Screws
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If you'’re having trouble

with spindles and spools . . . switch to

DUREZ!

You probably are. Ordinary spools ab-
sorb moisture. Some shrink with the
room temperature, distort under operat-
ing stress. Some are heavy and cumber-
some. Break ecasily. Uneven surfaces
catch and hold material. If your present
material is unsatisfactory from any of
these standpoints, switch to Durez!

Durecz is a basic molding compound.
Spools, spindles, pulleys, and coils made
from it are strong, hard, non-brittle.
Able to stand heat without distortion.
Unaffected by sudden changes in tem-
perature, Durez will not warp. It vir-
tually never splits, cracks or chips even
under pressure. Due to its non-conduc-
tivity it is ideal material for winding
coils.

And Durez is uniform. Every part
molded with this perfect compound is the
same, whether you turn out one or a mil-
lion. Each with a smooth surface that
will not catch or hold material. No un-
balanced pieces. No variation in quality.
When threads are required, threads are
accurate. Molded, not cut, they seat
easily, fit tightly. Studs and reinforce-
ments are inserted in the one operation.
. .. Durcz spools are light, increasing
speed of winding. They run smoothly.

You may not be interested in spools
or spindles. But whatever your business,
whatever parts you make or use, Durez
can probably help you. Investigate! Our
engineering and laboratory staff is avail-
able for a discussion of your particular
problem—even though it be the corrosive
action of acids, alkalies,
solvents or soldering
fluxes. Write to General
Plastics, Inc., 65 E. Walck
Road, North Tonawanda,
N. Y. Also New York,
Chicago, San Francisco,

Los Angecles.

Write for this new, free book-
let, “Doe It With Durez” [l
lustrated, it contuins complete
information about Durez .
physical and dielectric proper-
ties, color ranges, and scores of
possible applications.
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Now—-FROST-RADIO engineers
have banished noise from wire-
wound volume controls!

The necessary nse of wire-woud
Volume Controls in high gain
Radio Receivers has presented
fresh problems to the manu-
facturer of potentiometers and
rheostats. Such a unit is re-
quired in most cirenits with a
high resistance of from three
thousand olms to as great as fortv to fifty
thousand olims in some instances. In ;uldilim;,
it 18 necessary that this unit he eleetrically amd
mechanically noiseless in operation. Previous
standards and methods of manufacture having
proved to be wholly inadequate, radically new
and different materials and processes were re-
quired, and it remained for FROST-RADIO
Fngineers to develop these.

They have designed a new tvpe of winding
machine—making possible as many as 432 wire
turns per winding ineh, nsing enameled, oxidized
or bare wire—as stmall as 002" diameter. (They
consider the use of any thing smaller than this to
be non-commercial.) This provides as nearly
“stepless” resistance progression as is practically
possible in wire-wound construction. Means are
provided for approximating a hyvperbolic eurve,
i desired, and with exceedingly low values at
hop-off at either end.

They have made possible the use of 361" thick
high-resin-content laminated bhakelite in the
manufacture of winding strips. These strips are
specially processed so that ehanges in relative
humidity have no measurable effect upon them.
Because of the thickness of the strip a bhroad
contaeting area is provided. 'ROST-RADIO
Engineers have proven that most grades of so-
catled flexible bakelite have a low resin content
between laminations and a relatively high
moisture content. They know that with suech
material as a winding base danger of shrinking
exists, with consequent loosening of wire and
resulting noise in operation.

They have perfected an automatic device for
rounding and polishing the contaeting edge of

HERBERT H.

the wire. This process so per-
fectly forms the wire edges
that there is not one ten-thou-
sandth of an inch difference
in height between any adja-
cent wires. A velvet smooth
contacting surface is thus
provided.

They have scientifically determined the exact
contact pressure to be exerted by the arm to
insure smooth, non-cutting and noiseless oper-
ation. The use of a special alloy spring tempered
phosphor bronze in the making of the contact
arm provides a low resistance eontact and this
unit is so acenratelv made that the variation in
pressure is held to plus or minns six grains.

They have imposed exceedingly close toler-
ances on all machined parts, Hlustrative of this
insistence on precision workmanship—the shaft
bearing is a reamed hole in brass, normally %"’
m length and 2517 in diameter. The shaft is
gronnd steel needle stock 230" in diameter.
This approximates a perfect bearing. The
threaded thimble is so rigidly mounted in the
container shell as to prevent shaft getting out of
alignment when the unit is mounted on panel.

They have exhanstively tested the design and
constraction of these new units by subjecting
them to a “life test™ in comparison with com-
petitive controls. Thev recommend that all set
manufacturers do likewise, They have proven
that the new FROST-RADIO Volume Controls
incorporating the prineiples ahove described will
withstand a fatigue test of two hundred thousand
half-cyeles, at a speed of thirty per mimute, with-
out evidence of wear on wire edge or contactarn,
and that they are as perfecily noiseless at the comple-
tion of test as hefore being subjected 1o fatigne.

A complete treatise on the subject of volume
controls has been prepared by our research
laboratory. 1t deals exhaustively with the causes
and remedies of noise in wire-wound controls.
We will be glad to send a copy to any interested
engineer.

FROST, Inc.

Muain Offices and Factoryv: E L K Il A R T, IND.

160 North La Salle Street. Chicago
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IMPRESSIONS ..« EXPRESSIONS

— By —
AUSTIN C. LESCARBOURA

N

-

And Now—The
Tone Control

T last ! For years many of us
have appreciated how simple it ix to alter the apparent
tone of a loudspeaker, A simple and inexpensive step-
hy-step condenser, or again the combination of fixed com-
denser and variable high resistance, will ciiuse more or less
shunting of the higher frequencies, thereby obtaining a
greater bass effect and a more mellow rendition,

And we have also known of the problems of the average
radio dealer in trying to snit varying musical tastes, Some
buyers prefer a deep, mellow tone, Others prefer u harsh,
sharp, dazzling tone. Again, some  rooms, devoid of drape-
ries, carpets and upholstered furnitnre, require a metlow,
deep, subdued tone.  Others, heavily furnished and car-
peted, require a sharp, erisp vendition, which the room
acoustics dull down to pleasing mellowness.

Henee there is no such thing as a universal tone quality,
That is why one receiver will sell where another will not,
under given conditions of room acvusties and listener tastes.
Last season, some sets appeared with tone control adjust-
ments at the rear. ‘The servieeman was the only one who
dared make adjustments. And frequently he didn’t bother
to do so. This year, several sets are being introduced with
adjustable tone controls at the front of the set, on the panel,
where the listener can adjust tone to room acoustics, list-
ener tastes, and, what is highly important, to the individual
program and transmitting station.

The tone control is positively the best merchandising

feature introduced in many a moon. As engineering goes,
however, it's an old story.

A
Let’s Have

Automobile

Radio! OMMENDABLE is the manner

in which the radio industry has rallied to the support of
the automobile radio idea. Legistators who have even
suggested legislating against the use of a radio set in an
antomobile, have been met, contested, and, we hope, bested.

The radio industry needs automobile radio sets. Here is
a vast and logical market which will go far towards offset-
ting our approach towards saturation in the home radio
fietd. The field is agreeably disposed toward automobile
radio, for, like the famous Mary's Lamb, the average man
and woman today is prepared to have radio follow where-
ever he or she may go. And the legislators whe have been
unfavorably disposed—well, they simply 2o not know better,
There is no greater danger involved in driving a car with
radio than without radie, In the latter instance, many a
driver falls sound asleep or is reduced to a state of self-
hypnosis by constant and monotonoeus driving, The experi-
enced driver, whoese driving has been reduced to a purely
routine matter, may certainly drive better wirh hix mind
kept active by the varying interest of radio programs, than
if bored to death on a lonesome ride.

Let's have automobile radio! Let's et behind the idea!

Tet's put the legislators straight on what appears to be
a genuine boon to safe and sane motoring !

Hand-to-Mouth
Production

NCE upon a time, the radio
industry  had dealers who stocked goods, jobbers who
hought and warchoused merchandize which they sold to
deaters, and manufacturers who produced on a given sched-
ule without having to worry about the market, Ilowever,
some  evil influence came along and caused each radio
mannfacturer to produce frantically, possessed with the
fdea that lie conld supply most of the demand himself.
Then jobbers began giving up warehouses. They stopped
trying to sell.  And in time, they became mere order takers.
The dealers, seeing how the jobbers plaved the game, like-
wise becime mere order takers, carrying only a few sample
sets on the floor.  And today, the manufacturer, sceing how
Jobbers and dealers play the game, is beginning to take
orders and produce only as required.

There are set manufacturers this season who swear that
they will producee only two or three weeks ahead of their
commitments. There are tube manufacturers whose inven-
tories have been reduced to the point where, if an order
is received for 23,000 tubes of any one type, they imust
frantieally assemble the necessary help, grease up and
clean off the rusted equipment, and get going on a sufficient
number of tubes to fill the order,

Of course this is the natural reaction from wild over-
production. But the pendulum may swing too far towards
conservatism. thereby introducing higher costs, A little
conservatism goes a long way. Too much conservatism may
vet prove fatal,

A

The Open Season
for Television

- LENTY of television activities
these dQays, It seems that almost every day, someone,
somewhere, somehow, springs something new in television.
The Federal Radio Commission is granting licenses here
and there. Many transmitters are going on the air. Several
interesting radiovisors are Dbeing offered to the public.
More and better ones are presumably on the way.

Television is not exactly here—in commercial form. But
unless we are very much mistaken, it is just around the
corner.

A

Perhaps
Not So Bad!

E hear nmuch about bad busi-
ness conditions. We are led to believe that the bettom has
dropped out of radio as it has presumably out of other
industries, We hear pessimists at their best, these days.

And yet many radio manufacturers admit that their vol-
ume of business ix ahout the same at this time of the year
ax it was in 1927 and 1928—really good radio vears, Of
course we fall far <hort of 1929, but that wis a phenom-
enitl year when produetion and sales went plain erazy.
Perhaps, after all, conditions are not so bad. And if we
would begin to think that way, they would soon he better.
Why not try?

wwWw americanradiohistorv com
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Visit the De Forest Exhibit at Booths B3 and
B1 at the R. M. A. Trade Show— Atlantic City,

UT De Forest Radio Tubes to the most rigid engincering

1ests possible, Test for mutual eonductance, amplification
factor, plate impedance, gas eurcent, grid to plate capacity,
filament current consumption and any other standard tube
characteristicc. We welcome the most exaeting tests known
to the science of tbe testing.

Then examine closely the mechanical construction of De
Forest Radio Tubes, the rugged sturdiness of the clement
assembly, the husky, non-fragile oxide-eoated filament—and
the improved insulation of the cathede heater which is re-
sponsible for the absence of hum, buzz and crackle.

The more exacting vour tests, the more clearly you will see
why so many radio manufacturers, engineers, whelesalers and
retailers—and listeners, too—prefer De Forest Radio Tubes

In most types of De Forest Radio Receiving Tobes. oxide-
coated filament is used, whieh gives a greater electronie
cmission—over twice that of the thoriated filament of the
same types in other mahes.

DE FOREST

New York
Kansas City

Barton
St. Louis

Philadelphia
Denver

RADIO COMPANY

Atlania
Los Augeles

June 2nd to 6th.

HERL is a typical life test on ten

type-127 De Farest Tabes, tuken

at rumilom vut of regular stock.

The chartshows that after what

f is equal to three years of

I‘3 A normal  tube  nse.  every
one of the ten tuhes is

fur above the stundard

d‘c requiremonts for fila-

aient emission.

more exacting the

tests the more obvious

is DE FOREST quality

De Forest Audions are the original make. The first radio
tube was invented in 1906 by Dr. Lee De Forest—and De
Forest Radio Tubes have been made eontinuously sinee that
time. Twenty-four years of tube-making researeh and experi-
enee are behind the De Forest product.

: AUDIONS(

RADIO TUBES

JERSEY
Mievetund

NEW
Chicago
Datlas

« PASSAIC,
Pittsburgh

Seattle Detroit
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TEXTOLITE LAMINATED

!

cold punches
cleanly-smoothly

MONG the many grades of Textolite laminated,
General Electric has developed one particularly
adapted for audio frequencies and other applications
where insulation requirements are not relatively ex-
acting. This grade has unusual facility for cold fabri-
cating: its machinability and electrical properties ex-
ceed those of material hitherto available in this class.

Our eastern and western fabricators are available for
consultation and are completely equipped to prepare
special dies and to manufacture difficult pieces.

There is a Textolite specialist in your nearby G-E
sales office.

General Fabricating Co., Electrical Insulation Corp..
165 Greenwich Street 308 West Washington Street
New York City Chicago. THinois

JOIN Us IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY EVENING ON A NATION-WIDE N.B.C. NETWORK

GENERAL € ELECTRI

SALES_AND ENGINEERING SERVICE PRINCIPAL CI1TI S

—_ —

885-46
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Production, Administration, Engineering, Servicing

June. 1¢30

Annual RMA Convention and
Trade Show

In Conjunction With Mcetings of the National Federation of Radio Associutions;
National Association of Broadcasters; Radio W holesalers’ Association;
Institute of Radio Engineers; Radio Press Organization.

ME euntertaimment program at
the annual banquet of the luidio
Association will

be provided by the Radio-Keirh
Orpheum Corporatien, it is annonnced
chairman of rhe
Convention Committee,
is one

Manufacturers’

by DB. G. Krskine,

The hanguet

June 2nd, when the
sixth  annual con-
vention and Trade
Show of the Rudio
Manutacturers’ As-
sociation will  bhe
staged at the new
munieipil - auditor-
fum in  that city.
The annual RMA
hanquet  will  be
held Wednesday
evening, June 4th,
in the grand Dball-
room of the audi-
torium.

The announce-
ment that LR-IK-0
will provide th:
program is in line
with the RMA'S
previous promise
that this yemr's en-
tértainment will be
the most elaborare
and enjoyahle rhe
association has yvet
staged.

Outstanding stars
of vaudeville, musi-
c¢al comedy and
radio will headlin:
a2 three-hour pi
wram of musie. Tun
aund girls that will
be staged in the
best R-K-O profes-
sional manner. The
cost of rhe produc-
tion. which will be
in rhe form of &
musical vevue, will
exceed $10,000, ae-
cording to Mr. Er-
kine.

of the
fearures of Trade Show week at At-
lautic City, New Jersey, the week of

were

main

radio

RMA OFFICERS.
Ton: G, Clayton Irwin, Show Manager.

Centre row: Jess

B. Hawley. Chairman. Show Commillee:

Erskine, Chalrman. 1920 Convention Committee.
Morris Metcalf,

Lower row: M. F. Flanagan, Executive Secretary;
Commiltee; Bond Geddes, Exccutive Vice-President.

33

Thirty rhousid bangquet invirations
nailed  ra o rhe

rrade

hetween the Ist anl rhe 15th of May,
al ir is expected that at least 3,000
diners will be en hand June 4th. This
will in<ure that the 1930 RMA dinner
will be tho largest radie banqnet to
date. it not one of the lavgest ban-
mquents ever held in the United States.

30.000 Radio Tradesmen to Attend

dnnual Show
More than  30.-

H. B. Richmond, President:

wwwW americanradiohistorvy com

Chairman,

o0 members  of
the radin trade
amd industry trom
all sections of the
conntry. will  mi-

grale to  Allantic
City, the week of
June 2nd, to at-
tend the conven-
tion and Trade
Show, according to
H. . Richmond.

president  of the
Association,
Advance reserva-
tions  insure &t
record atrendance
af well over 30.000
radio dealers, job-
bers  and  manu-
facturers.
Unusual
arianches  to
vear's radio trade
exposition,  owing
to the nnusual eon-
ditions prevalent in
radio at this time,
Many  old  estab-
lished radio manu-
facturers have
passed out of the
picture and new
ones have come in
1o take their places.
Also. several im-
porrant  manufac-
turers in the elee-
rrieal and antomo-
rive hetds who have
uot  entered radio
hefore, will make
their debut to the
radio trade at the

interest
this

Reception
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June show and will display their radio
receivers for the first time, Thus, the
radio trade will be able to acquaint
itself with the new lines prior to their
initial presentation to the public in
the Fall.

New models of the old-line radio
set makers will also be presented for

H. B. RICHMOND, PRESIDENT
OF THE R. M. A. SAYS:

“The radio industry has
emerged from a most trouble-
some period, but is now able to
look forward with great confi-
dence. The recent disturbance
has done much to clear the in-
dustry for a more successful and
stable future,

“The sets heing introdueed this
senson are not characterized by
radieal changes, To be sure,
there are many improvements,
One improvement that does not
appear on the surface (but which
will beconme plain as the new sets
are placed in service) will be a
result of careful and thorough
factory testing including eareful
check of all set charaeteristics in
actual performance. The estab-
lishment of carefully trained
service organizations will also do
much to make radio better.

“These worthwhile develop-
ments have been aided by the
message carried in Raoro Excr-
NEERING for many months past,
which has accurately predicted
the current trend.”

the first time at Atlantic City. This,
too, is for the trade only, prior to pub-
lic presentation in the autumn,

Those radio manufacturers who ex-
hibit at this year's trade show, Mr.
Richmond said, are the ones who have
successfully survived the depression
of last Fall and may be expected to
become the important and permanent
nuclens of the radio industry of the
future,

More than 200 radio manufacturers
will fill the main exposition floor of
the new $15,000,000 civic auditorium
with display and demonstration rooms.
In addition to display booths, this

year's trade show provides fucilities
for the first time for demonstration
rooms on the same floor and adjacent
to the displays, Many exhibitors will
also have headquarters and demon-
stration rooms at the leading Atlantic
City hotels, along the hoardwalk,

Trade show visitors will also have
the privilege of half-fare tickets on the
return trip from Atlantic City to their
homes, all railroads having agreed to
the reduction. Trade show travelers
need only request a “certificate” when
buying their tickets and have it vali-
dated at the show,

Special radio trade show trains and
cars are being prepared in many cities,
including Chieago, St. Louis, Cincin-
nati, Cleveland, Detroit, New York,
Philadelphia, Atlanta, Columbus, Min-
neapolis, Buffalo and Boston,

Many specials are being prepared by
the National Federation of Radio As-
sociations whose members are located
in & number of prineipal cities. II. G.
Erstrom, of Chicago, is directing this
work. The RMA committee is headed
by Morris Metcalf of Springfield, Mas-
sachusetts,  Jess B. IIawley, of St.
Charles, Illinois, is chairman of the
general trade show committee,

Lewis Predicts 1931 Trend

Gieorge Lewis, vice president of the
Areturus Radio Tube Company includes
in an anticipatory analysis of trade
show demonstrations five logical refine-
ments in present radio equipment,

“It is quite possible,” declares Mr.
Lewis, “that an improvement in radio
receivers may be effected with a modi-
fication of existing tube types. While
such a change will not necessarily les-
sen the utility of our present sets, the
purchaser will receive greater radio
value for his money.

“Further developments along the
lines of remote control are inevitable
in this era of labor saving devices, The
receiver that will find the most ready
market, is the set that best adapts it-
«elf to that after dinner indolence—
when programs are at their best and
the inclination to inove at its lowest
ebb.

“Automatic volume control will add
consistency and enjoyment in the recep-
tion of distant stations with still more
receivers. And I anticipate the design
of one or more manual, volume con-

Radio Engineering, June, 1930

BOND GEDDES, EXECUTIVE
VICE-PRESIDENT OF THE
R. M. A. SAYS:

Increased sales—at a profit—
is the aim of every one in the
radio industry. Several agencies
are engaged constantly in pres-
sure toward this sales goal.
Among these are the broadcasters
who constantly turn into the air
programs which sell radio prod-
ucts.

“Another ageney always at
work in developing sales is the
press, especially the radio trade
press, in which Rap1o ENGINEER-
1xe has heen such a prominent
figure for almost ten years. An-
other agency engaged in every-
day sales promotion is the RMA,
as well as other trade organiza-
tions.

“All of these agencies literally
work withont sleep. Their rank
and file includes vast numbers of
skilled executives whose busy
brains are constantly at work on
enterprises to increase radio
sales—and at a profit., Fortu-
nately for the radio industry it
has an cxcellent trade press. Its
periodicals, with Rapio ENecI-
NEERING one of the leaders in its
field, are deservedly of wide in-
fluence. It is recognized that the
radio trade press is of a high
standing among industrial publi-
cantions and wields a powerful in-
fluence. It is a factor in upbuild-
ing the radio industry which is
universally recognized, and
Rapro ENGINEERING has con-
tributed much during the last
decade in the orderly and con-
structive development of our
great industry.”

trol systems that will control intensity
of signals with absolutely no effect on
quality (within the limits of permis-
sible tube and speaker loads).

“And it seems logical to look for a
radio, phonograph and home movie
combination in the more elaborate lay-
outs, utilizing, of course, the common
audio amplifying system.”

RADIO IN CENSUS IS NOT FOR
TAXATION PURPOSES

The radio question in the 1930 cen-
sus is not being asked for the purpose
of taxing radio receivers, according to
a statement made by Major Ilerbert
II. Frost, ¢chairman of the merchandis-
ing committee of the Radio Manufac-
turers Association,

A rumor that the radio question in
the census is to secure information on
which to base a government tax on
radio sets was emphatically denied
by Major Frost.

“The radio question wus inserted in

the 1930 census at the direct request
of the Radio Manufacturers Associa-
tion,” Major Frost said, “and the Asso-
ciation is unalterably opposed to any
tax on radio. Our sole purpose is to
secure information concerning the mar-
kets for radio products,

“The question on radio was inserted
by census officials after repeated ef-
forts by officers of the Radio Manu-
facturers Association, including Bond
Geddes, executive vice-president, Wil-
liam Alley, merchandising manager,
and the Ilon. Frank D. Scott, our
Washington representative, Their ef-

wwWw americanradiohistorv com

forts had the full approval and coop-
eration of important radio broadcast-
ing as well as manufacturing interests,
and certainly we would not combine
our efforts to obtain something to
which we are all definitely and vig-
orously opposed.

“The information we hope to obtain
from the census will give us the first
authentic count of the radio audience
and will tell us the exact condition
of the radio sales and advertising mar-
kets in every locality in the United
States.
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Hot Cathode
T'ubes

By Dr. Paul G. Weiller

The Rectifier Situation

LECTRIC power transmission
began with Edison in the
eighties, at whieh time direct
current only was used. Abroad,
d-c. was still extensively used as late
as 1910. 1n rhe United States alternat-
ing-current multiphase installations re-
placed d-e. at an early date. Today
ounly a few of the older public service
distribution systems still supply d-c.

There always was therefore an in-
sistent demand for some means of
converting ua-c. into d-e. The logieal
step was to produce i unit consisting
of a motor and a generator directly
coupled: the motor-gencrator set,
wlhich to the present day probably
furnishes the bulk of the d-c. power
consumed, where it is not generated
directly as d-c.

The motor-generator is somewhat
Iacking in efficieney and requires not
inconsiderable attendance and main-
tenance,

Around 1910 the rotary
gained some popularity.
improvement on the motor-generator
as to efficiency but reqnired rather
more attendance than its older brother,

While there is no objection to im-
provements by complieation within the
gencerating sration, any device located
at rthe power consumers plant should
require little or no expert care. llence,
the never ending efforts to produce
rectifiers wirhout moving parts,

The mercury arc rectifier in a glass
vessel appeared approximately at the
same time as the rotary converter, but
never gained considerable popularity.
It was used for a time in bLattery
chargers until it was replaced by the
tungar type tube. It remains however
to this date a standby in electrie rail-
road service. In fact, lately, large
mercury rectitiers in steel tanks are
being used for this purpose.

During the past 15 years the keno-
tron, several chemical rectifiers, vibrat-
ing reed rectitiers and dry rectifiers
have been placed on the market, for
a time meeting with favor, only to
relapse finally to limited usefulness
each in its special field. eircumsecribed
by the severe limitations imposed by
the characteristics of these rectitiers.

E

A4

converter
It was an

Limitations of Rectifiers
The mercury are rectifier in glass
is being made currently up to some
60 amperes. This type of rectifier can
be used if properly designed up to a
few hundred volts. It requires a
rither elaborate aecessory installation
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and is therefore relatively expensive
n§ to first cost, particularly for small
size installations,

While sueh rectitiers are in use for
higher voltages, in some places they
do not appear to be popular.

Tungar tubes leave little to he de-
sired up to six or eight amperes and
up to 73-volt ram.s. input. They can
be used for somewhat higher voltages
but are then apt to give trouble. Tubes
up to 30 ampere eapuciry are being
made and sold. The larger sizes have
to be used with care and are subject
to even narrower voltage limitariens.

Most engineers are familiar with the
kenotron, or high vicuum hot cathode
rectifiers.  They are the type generally
used in radio, from the small represen-
rative. the 280, to the large air-cooled
RW60 and the srill larger water-cooled
rypes used in transmitters.

The high drop across this type of
tube and the fact rhat it is impractie-
able to make such tubes to pass more
rthan a few amperes results in their
availabiliry for high tension and radio
work only.

For a few volts only, with a few
amperes current, some chemical recti-
tiers and the new dry rectifiers as the
Elkon and Rectox have gained wide
use. At present these cannot he made
either for large current or for high
voltages.

All of the devices here mentioned
and o few others of less importance
can he made to operate efliciently only
wirhin a narrow margin of voltage and
current. None of them is therefore of
gzeneral utility. Consequently the bulk
of a-e. rectification is still heing accom-
plished by motor-gencrator sets.

Hot Cathode Mercury Rectifier
Tubes

When mercury vapor at pressures
ranging from about one miecron to one
millimeter mercury column is present
in a hot cathode vacuum tube, the gus
is ionized by collision with the elec-
frons emitted from the hot eathode.
The charge on the positive ions offsets
the space chiarge. Large spiace cur-
rent can therefore be obtained at a
negligible voltage drop from cathode
to anode.

Early experiments were condueted
with fungsren and thoriated tungsten
filaments as eniitters, seemingly with-
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out obtaining sufliciently satisfactory
results to promise practical applica-
tions for such tubes.

Only some two years ago these ex-
periments were taken up again in sev-
cral quarters and coated filaments
were substituted for those made of
tungsten.  Success was immediate.

Characteristics

The characteristies of high vacuum
hot cathode tubes depend largely on
their geometric parameters; that is,
plate ftilament spacing, effective plate
surtace and filament surface. If a
grid is present the dimensions of the
grid also affect the tube characteristies.

In hot cathede vapor tubes the geo-
metric configuration of the electrode
has only a minor intluence on their
characteristics after the discharge is
established. The total drop across the
tube varies lhetween 7 and 15 volts
for commercial rypes.

The bulk of the drop is confined to
a very small space around the cathode.
The drop rhrough the distance between
cathode and anode, even when this
distance is an inch or more, is negligi-
ble in the customary types of tubes
with large diameter hulbs. It is how-
ever considerable if the discharge is
contined to narrow tubes.

A substantial part of the drop is
centered around the anode. This is
plainly shown Dby the considerable
amount of heat developed at the anode
when the latter is of small size. Light
amperes will bring to red heat an
anode one inch in diameter made of
bright nickel.

The total drop in the tube is affected
very little if at all by changing the
spacing or the shape and size of fila-
ment and anode. It is affeeted ma-
terially Dby the tilament temperature
and by the mereury vapor pressure in
the bulb. As the latter is dependent
on the operating temperature of the
tube the drop is. finally, dependent
upon that.

The operating temperatwne is deter-
mined by the equilibrinmn between the
heat generated in the filamenf and in
the merecury vipor and the dissipation
through the glass of the bulb. The
drop therefore depends largely on fila-
ment temperature, filament power and
the size of the gliass envelope.
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The breakdown voltage can be made
very high in these tubes. The writer
has seen some rectifiers of this type in
daily use with an inverse peak voltage
of 10,000 volts. It is probably possible
to exceed this value considerably.

The breakdown voltage seems to de-
pend mainly on the mercury vapor
pressure and consequently on the op-
erating temperature and not neces-
sarily on the spacing. It is however
very important to make anodes of gen-
erous dimensions if high breakdown
potentials are desired, as heating of
the anodes will cause breakdown at
low potentials. It is also important
to avoid sharp edges on the anode as
these also cause breakdown.

The drop of these tubes varies very
little from minimum to maximum load.
The drop decreases slightly with in-
creasing load. One type of tube for
instance will show a drop of 9 volts at
a fraction of an ampere and of 7 volts
at 8§ amperes, its maximum load.

The current voltage characteristic is
therefore a falling one which is im-
portant for some of the possible appli-
cations of these tubes.

Construction Details

As an engineering problem the de-
sign of hot cathode mercury vapor
tubes for high voltages and small cur-
rents is relatively simple, The most
important requirement is low opera-
ting temperature which may easily be
obtained by making filaments as small
as possible and bulbs large.

As the current requirements of radio
transmitters, for which purpose such
tubes are largely used, are reasonable
there is no particular difficulty. The
heat which must be generated in the
filament and within the gas itself, is
entirely a function of the current pass-
ing through the tube. Filaments can
therefore be made small enough and
bulbs large enough without exceeding
reasonable dimensions for either, So
long as current requirements are mod-
eriate and space limitations wide when
tubes are designed for ordinary power
purposes (for instance for battery
chargers) conditions are different.

A replacement tube for the six-am-
pere tungar rectifier must stand (in
some rectifiers used in the moving-
picture industry) as much as 12 am-
peres momentary load without deteri-
oration.

It is a peculiarity of the coated fila-
ment that it is quickly destroyed if
currents approaching total emission are
drawn even during very short periods.
It is therefore necessary to fit such
tubes with filaments of quite respect-
able size.

Furthermore, there are some space
and price limitations to be recognized.
The new tube must fit existing appli-
ances and devices and it must be sale-
able at a price preferably not higher
than that of those now on the market.
These considerations canse a limitation
of the size of the vessel for the tube.

The finished tube operates at a
higher temperature than types intended
to rectify very high voltages. In this

way it is possible to use a bulb the di-
mensions of which will comply with
the space limitations of existing de-
vices. As the dimensions of the fila-
ment are so different from those used
in tubes previously made the technic
of coating such filaments must be va-
ried from customary methods to suit
the new conditions.

Formulas available for calculating
filaments for high vacuum tubes are
not applicable to vapor tubes. Because
of the absence of the space charge
much larger currents may be drawn.
The heat dissipation in vapor is greater
than in vacuum.

The heavy emission current drawn
from the filament has the effect of
considerably decreasing the tilament
temperature. It is therefore necessary
to design a filament with a suftficient
margin in this respect.

Contrary to vacuum tube practice
nothing will destroy filument emission
as quickly as low operating tempera-
ture. At the present state of the art
a filament consumption of six watts
per ampere is ample and allows for a
100 per cent overload for short periods.
1t is probably possible to improve upon
these figures without resorting to meth-
ods for decreasing the heat radiation
from the filament, by employing hol-
low cathodes.

With the help of such heat economy
devices it is evidently possible to go
below one watt per ampere in cases
where extreme economy is essential.

Efficiency

The efliciency of the rectifier tube
in its cirenit depends of course on the
total voltage. In the case mentioned
above there is a filament consumption
of six watts per ampere load current,
and a drop of seven volts in the tube,

This drop causes power dissipation
of six times seven, or, 42 watts. This
added to the 36 watts used up in the
filament gives a total power consump-
tion of 76 watts.

In a 110-volt circuit the tota) power
consumption at full load would be 660
watts. Of these the 78 watts consumed
in the tube are a little over 11 per
cent.

If the total line voltage is increased
to 220 volts the power loss in the tube
remains 7S watts as before, but this is
only less than 6 per cent of the total
power consumption in the circuit. It
is therefore plain that the efficiency of
the tube increases in proportion with
the voltage employed.

However, even at 110 volts the effi-
ciency of the rectifier tube is better
than that of a motor-generator. For
very low voltage, as used in electro-
plating, for instance, the efficiency of a
rectitier constructed with these tubes
would be of the order of 50 per cent.
However, in low voltage practice even
the efficiency of motor-generators is
very low, and the tube has the ad-
vantage of much lower first cost, less
maintenance and less supervision.

Availability

It is therefore plain that we have in
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the hot cathode mercury vapor tube a
rectifier of general usefulness from
the lowest voltage used in industry up
to 10,000 volts at present, and possibly
for even higher voltage in the future.
For low voltage practice the fact that
the drop within the tube decreases with
increasing current is an advantage as
it tends to offset the increase in the
voltage drop with increasing current
in other parts of the circuit. This
amounts to an improvement in regu-
lation.

At present high voltage tubes are
available for 14 ampere, 2}, and 6
amperes.

While, at present, hot cathode vapor
tubes are largely used as rectifiers it
is possible to use them as regulators,
amplifiers, switch tubes or oscillators
by proper moditication, either of the
tubes or the circuits or both,

It is to be noted that industrial use
of high frequencies has been very lim-
ited due to the fact that the oscillator
tubes at present in use require uncom-
fortably high voltages and do not per-
mit efficient generation of large cur-
rents.

Oscillators which will permit the gen-
eration of large currents at reasonable
voltages will open up vast fields of
exploration and use to high frequen-
cies. It is highly probable that hot
cathode vapor tubes will make such
applications possible.

A

ELECTRIC LAMP FIRMS FILE
TRUST SUITS AGAINST R.C.A.

Summonses charging the Radio Cor-
poration of America with violation of
the Clayton anti-trust act were filed in
United States District Court at Wil-
mington. Del, on April 23, by the Sun-
light Lamp Company of Ohio and the
Universal Electric Lamp Company.
These and simmilar summonses filed dur-
ing the last few months are being held
up pending result of an appeal taken
from the Federal Court to the United
States Circuit Court of Appeals at
P’hiladelphia by the Radio Corporation
of America.

The R. C. A. has been charged by
De Forest Radio Company with viola-
tion of the anti-trust act in having in
its license contracts, n clause making
manufacturers using R. C. A. patents
in the building of radio sets equip the
sets with R. C. A. tubes. The Federal
Court here entered an interlocutory de-
cree against R, C. A, and the latter
took an appeal to the Circuit Court.

A
RADIO SHORT COURSE
A fiveday short course for radio
servicemen will be conducted by the
General Extension Division and Col-
lege of Electrical Engineering of the
University of Florida at Gainesville,
Florida, from July 7 to 12 inclusive.
While practically all of the manu-
facturers of radio receiving sets have
conducted classes for their servicemen,
this is the first time it has been
possible for men to get instruction on
the servicing of all types of sets.
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Season-Cracking of

Metals

By L. V. Williams

OST of us huave seen badly
cracked  brass parts which
formerly sceemed perfectly

sound. They may have been
ornamental or complicated pieces such
as light fixtures, or simple pieces such
us flower bowls. This failure is often
described by saying that the metal has
“erystalized.” Actually all metal is
crystalline; the failure is not caused
by ecrystallization but occurs between
the crystals, therehy revealing the
structure and giving rise to this false
term. Such failures are now gener-
ally attributed to “season cracking.”
This is a phenomenon characterized
by cracking after manufacture, and
often before the application of any ex-
ternal stress, of parts of seemingly
sound metals which show good me-
chanical properties when tested in the
ordinary manner. The name “season
cracking” is probably applied due to
the similarity of this form of failure
to the cracking of timber wheun under-
going seasoning. The name is not
truly descriptive and the terms, ‘“cor-
rosion cracking” and “stress cracking,”
have both been suggested to replace
it. Neither of these terms is fully
descriptive of the failure, however,
and so the change of terms has never
been accepted. Nickel silver, high
nickel steel (20% nickel), aluminum
bronze, and sonmie other alloys are all
subject to season cracking but the al-
loys principally affected are the
brasses containing more than 209

zine. The limits of composition for
the other alloys have never been
determined.

Fig. 1 is a photomicrograph of one
of these cracks showing its inter-
crystalline path., It was found that
the cracking could be avoided by heat-
ing the ratchets after assembly 450"
F. for four hours.

There are two factors which to-
gether cause this failure: a stress in
tension in the outer surface of the
material and an accompanying cor-
rosion. The stress in the outer sur-
face is usually that left by the
manufacturing process though it may
be due to externally applied forces.
No particular shape of material scems
free from this effect. Cracking hax
been found to occur in parts produced
by spinning, drawing, pressing, or roll-
ing. There seems to be a minimum
stress limit below which cracking will
not occur, and although this limit has
not been very well defined for any of
the alloys, it has been accepted as lying
between 10,000 and 15,000 pounds per

m
hiuaic

square inch for brasses, It has also
been conceded that hard materials will
stand a greater stress than will soft
materials, probably because of the
greater strength of the material, This
is offset to some extent, however, by
the fict that the same amount of de-
formation of a hard material will pro-
duce a greater stress in the finished
part.

The corrosion which is a contribut-
ing cause of season cracking is not the
type with which we are all familiar
but is of a peculiar nature. The fail-
ure in almost every instance follows
an intercrystalline path as shown in
Fig. 1, though it will occasionally cut
across crystals which are at right
angles to its path. A similar failure
has been produced in stressed material
by a combinution of mercury and am-
monia, or their salts, and high humid-
ity. It has been found that in general
other reagents are not active in this
way. Parts which readily cracked
when placed in solutions of mercurous
or ammonium salts, did not crack when
subjected to the action of acids al-
though they were deeply pitted and
eaten through in many places when re-
moved from the reagent. Mercurous
salts, especially mercurous nitrate,
have been found to be the most active
in producing this type of failure. It
is probably ammonia and atmospheric
humidity which cause season cracking
in materials in storage and in service
since small amounts of ammonia are
always present in the atmosphere, es-
pecially in industrial centers.

It has been found that this type of

Fig. 1.
it may be seen how the crack

In this photomicrograph

follows the crystal boundaries.
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failure cannot he prevented by cover-
ing the parts with lacquers or var-
nishes since these miterials are perme-
ible to the corrosive gases of the at-
mosphere, and although they will slow
up the action, they will not prevent it.
It has been found that polishing a sur-
fice, probably due to a tlowing of the
material  over the intercrystalline
boundaries, will retard the corrosion
and greatly reduce the tendency to
crack. It is also true that plating the
surfiace will prevent cracking provid-
ing a continuous plate is produced.
This, however, is very difficult to
obtain in practice and as a result is
not often used.

Several methods of prevention have
been found to be effective, Two of
these involve the removal of the
stress from the surfuace layers of the
material. The first is known as
“springing” and consists of bending
the material and straightening it sev-
eral times, which results in a more
even distribution of the stress and re-
moves the concentration of stress in
the outer layers. The second method,
and the one which has been found to
be most effective, is a low tempera-
ture annealing at a temperature vary-
ing from 300° F. to 600° F. for from
two to six hours depending upon the
alloy and the work it has received.
This is the method that was applied
in the example cited. This low tem-
perature heating, which is below the
recrystallizing temperature of the ma-
terial, is high enough to remove the
localized stresses left in the material
by the cold working without softening
it. Plating or polishing, as stated
above, will delay corrosion and thus
sometimes prevent season cracking for
i considerable time.

A fairly well recognized test for
season cracking has been adopted.
This consists of placing the part to
be tested for fifteen minutes in a solu-
tion of mercurous nitrate and nitric
acid. It is generally conceded that
parts which will not crack after this
test will give a satisfactory life, and
it is also generally held that any part
which will crack in this solution will
eventually crack in use. Parts such as
boits which will be snbjected to exter-
nal stress shculd have this stress ap-
plied to them while under test as the
two factors, stress and corrosion,
must always be present to produce
season cracking.

—Rell Laboratories Record.
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A Noteworthy

Development in

High-Frequency
Measuring Equipment

Description of Signal Generator Equipment.

EI'ORE touching matters con-

cerning attenuators attention

will be directed to certain char-

acreristics of high-gain, high-
frequency amplifiers, A familiar ex-
ample of this type of amplitier is con-
tained in every broadcast receiver. A
radio receiver responds to one partic-
ular station and (theoretically) is un-
responsive to all others. And very
often the potentials supplied to the re-
ceiver by the desired station are hun-
dreds of times smaller than those sup-
plied by the undesived ones. The val-
ues of the potentials infesting one’s
antenni can cover an ¢normous range
—from a fraction of a microvolt to
more than one volt. It is guite obvi-
ous then that the serviee conditions
under whieh a radio receiver is ex-
pected to perform are extremely severe
and to produce an amplifier which will
be even somewlhat satisfactory requires
very careful design.

After an amplitier has heen built it
is of great interest to subject it to a
scries of measurements to determine
how closely its actual performance
follows that predicted by the design
and also to find out what can be done
to improve that design., To make such
measurements there must, of course, he
available apparatus with whieh it is
possible to supply to the amplifier vol-
tages having characteristics exactly
the same as those to which it will be
subjeeted in actual service; the prin-
cipal characteristics being frequency
and amplitude, Also the absolute val-
ues of the characteristics must be de-
terminable.

The Attenuator

With this apparatus voltages having
any desired characteristics can be set
up and the values of all the character-
istics, except amplitude, can be deter-
mined. There must be something be-
tween the signal generator and the am-
plifier with which it is possible to con-
trol the amplitude of and to determine
the value of the voltage supplied to the
amptitier. This something has heen
given the name “attennator” because
it receives a relatively high voltage
and delivers 2 much smaller one; it
reduces or attenuates the voltage.
There have heen built various forms of
attenuators which have performed with
varying degrees of satisfiaction, especi-
ally when aided by correction curves,

* Of the General Electric Company.

By H. D. Ockley *

experience, and judgment. These have
given results in the form of tigures,
perspiration, and profanity.

There has been developed
uator for which those who are mwost
intimately associated with it claim: an
extremely wide range of attenuation,
ease of manipulation both with respect
to making the actual settings and to
obtaining the vatue of the voltage sup-
plied by the attenuator, voltage deter-
minations are made without the use of
either correction or calibration curves.
and precise results are obtained.

an atten-

The Mutual Inductor Attenuator

This new piece of apparatus has been
given the name “Mutual Inductor At-
tenuator” because it mikes use of mu-
tual inductance to effect voltage atten-
uation. The principle upon which its
design is based is: if a voltage be ap-
plied to the primary coil of a mutual
inductor the induced voltage in the sec-
ondary coil will be a function of the
mutual inductance between them ; the
inductance of the primary coil and not
a funetion of frequency, provided the
resistance of the primary is small com-
pared swith its reactance. With this
principle in mind the ideas back of the
attenuator developed in some such
manner as this:

If across the primary of a variable
mutual inductor there be connected a
voltmeter, then there can be applied to
this combhination voltages sutliciently
large to operate the voltmeter, but they
may he entirely too great to impress
upon an amplifier. Obviously if the
amplifier he connected to the secondary
of the inductor a voltage sinaller than
that existing across the voltmecter can
be impressed on it. Now if the ratio
of the secondary induced voltage to
that impressed on the primary be
known, and also the value of the pri-
mary impressed voltage, the value of
rhe voltage induced in the secondary is
known immediately from the product
of this rario and primary voltage. If
the voltmeter be correctly calibrated
and the ratios for every possible set-
ting of the variable mutual inductor
he known, quite a range of secondary
voltages may he obtained and their
values easily determined from the
known ratios and the voltmeter read-
ings. But this range may not be
sufficient to meet certain requirements.
To extend the range the secondary
coil of the mutual inductor can he con-
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nected to the primary of a fixed-ratio
inductor and the range extended by

the amount of the tixed rvatio. If
the range still be insutliciently ex-
tended this first fixed-ratio inductor

can be replaced by another of greater
ratio with & covresponding increase
of range.

Two Problems

There were two main problems en-
countered in the development of the
attenuator : first, controlling conditions
so that there will be supplied to an
amplitier only that voltage existing in
the secondary system of the attenu-
ator: and second, creating a design
emhodying rhese ideas, such that the
amount of mental and physieal labor
required of amn operiator to make a
voltage derermination shall be as small
as possible.

The importance of the first problem
will be evident when one considers that
a modern high-gain amplifier ean re-
spond to potentinls of a few or even &
fraction of a microvolt, #nd that unless
special precautions are taken there
may exist ambient fields capable of
generating in the input circuit of an
amplifier voltages many times greater
than those intentionally introduced by
the attenuator. The reduction of these
fields to a value where they cause no
appreciahle effect on meusurements
has been accomplished by the practice
of carrying on measurement work with
the operator and amplitier situated
within a room which is completely sur-
rounded by layers of metal scereening.
This eliminates all fields with the ex-
ception of those that may arise from
the attenuator itself. To guard against
these the attenuator is mounted per-
manently on the wall of the screened
room and very carefully and thor-
oughly grounded to the screenings.
Also the various units of the attenuator
are well shielded. The importance of
the shielding is evident when one un-
derstands that within the attenuator
there often exist potentials millions of
times greater than those which exist
across its output.

The second problem is qualified by
the requirements that must he satisfied
by the attenuator. The present design
is intended to meet the following re-
quirements : maximum  attenuwation
range, five million to one; maximum
output potential., one volt; operate
without appreciable error over the
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Fig. 1. Mutual inductor atten-
uator.
broadeast band of frequencies (530-

1500 ke.) : introduce into circuits to
which it is supplying voltage no appre-
ciable resistance or reactance; if pos-
sible voltages to he determined without
the aid of calibration curves.

Four Main Units

The attenuator as aetually con-
structed consists of four main units:
primary voltage control, primary volt-
meter, variable-ratio mutual induector,
and ftixed-ratio mutual inductors. All
the units except the first are located
within a metal box. This forms the
case of the device amd also serves as
a shield to prevent stray field from
reaching points outside the attenuator,
The primary voltage control is simply a
resistance box by which the current
flowing through and hence the voltage
across the primary of the variable
mutual inductor can be set to any
desired vahie. The box itself is out-
side the shielded room but is controlled
from within that room,

The primary voltmeter is o thermo-
couple of special design. The junction
is fastened to one end rather than to
the middle of the lheater. This con-
struction allows one end of the heater
and also one side of the meter (con-
nected to the junction) to be grounded.
This eliminates any errors that might
exist due to the capacity of the meter
shunting current around part of the
heater.

The variable mutual inductor con-
sists of two D coils. One, the second-
ary, is fixed: the primary can be vo-
tated through an angle of something
less than ninety degrees. D coils are
comnion enough so that a detailed de-
scription of them is unnecessary bhut
attention is called to the I coil char-
acteristic because it is of great value
in rendering the attenuator direet read-
ing. Fig. 3 is a curve obtained by
holding a constant voltage aecross the
primary of a mutual inductor made
of two D coils and noting the secoud-
ary voltages for various angular dis-
placements of the coils. The ninety de-
gree position is where the two coils
are at right angles and the zero posi-
tion when the two coils are aligned.
The curve is a straight line from
ninety to about 15 degrees. The atten-
uator inductor is constructed so that

only that region between 90 and 15 1s
used, so the dial ean be engraved to be
direct reading and also a linear seale.
When the coils are in the 15 degree
position the mark on the dial is 100,
and when on the 90 degree the mark
is zero. The space between these two
points is then divided into 100 equil
parts. A ealibration curve for the
variable mutual inductor would then
appear as shown in Iig. 4, a straight
line. The coils are inside a metal can
(shield) whieh protects them from ex-
ternal fields and also prevents them
from eausing disturbanees beyond the
confines of this shield. Between the
coils is an electrostiatic screen so there
can exist nothing but magnetic coup-
ling between theni. The secondary coil
leads pass out of the shield into a
second shield.

In the second shield can are three
coils. One is the common primary of
the other two and the combinativn of
the three constitutes two tixed-ratio in-
ductors. The leads of the two second-
aries terminate in studs. There is also
another pair of studs in some way as-
sociated with the primary coil.  An
inspection of the diagram shows that
these studs are really terminations of
the sceondary leads of the variable
mutual induetor.

Output Terminals

OQutside the attenuator is a double-
contact plug. The leads from this
plug are the actnal output terminals
of the attenuator. Three slots are
cut through the attenuator case so that
this plug can be connected to any one
of the three sets of studs within the
attenuator. To avoid any chance for
errors when using the attenuator the
operation of inserting the plug in the
attenuator is supervised by a slide con-
trolle@ by a knob. On the shaft of the
knob are engraved three numbers cor-
responding with the three plug posi-
tions., Omnly one of these members is
visible at any one time and the plug
can be connected only to that set of
studs related to the visible number:
the other two slots being covered by
the stide. TFor purposes of identifica-
tion these numbers are cilled the ratio-

Fig 2. Mutual inductor attenuator
without cover.

numbers: they are 1, 100 and 10,000.
The pictures, Figs, 1 and 2, illus-
trate the attenuator, one of them show.
ing the locations of the main units.
The smalt eylindrieal ean in the back
center of Fig. 2 contains the voltmeter
thermocouple; the microammeter is of
course the voltmeter indicator. In the
center is the varviable-ratio inductor
dinl. The worm, gear, and knob for
setting the inductor to any desired
point are also shown. The eylindrical
can ar the right contaius the fixed-
ratio induetors and on the upper right-
hand side of the case is the knol of the
selector slide. A slot is cut in the top
of the knob bearing and it is in this
slot that rhe ratio number appears,

Calibration

The calibration is carried out in
three miin steps: calibration of the
voltmeter, checking the inductor scale.
setting the tixed-ratio inductors. In
explaining these operations the follow-
ing terms will be used: one coil, 100
coil, 10,000 coil. One coil means that
coil to whieh the plug is connected
when the ratio-number one is visible,
and it actually is one of the fixed-ratio
secondaries. Similarly 100 coil is the
other fixed-ratio secondary, and 10,000
coil is the variable-ratio inductor
secondary. To calibrute the voltmeter
there is connected to the output plug
a1 thermocouple whose readings have
been calibrated in terms of voltage
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Fig. 4. Variable mutual
calibration curve.

inductor

across its heater. The plug is con-
nected to the 10,000 coil. The resist.
ance of the heater of the thermocouple
is s0 high (700 olms) compared with
the reactance of the coil (10 ohms
max.) that there exists no appreciable
error when the voltage across the
couple and that induced in the coil are
considered equal. This couple will be
called the calibratiug voltmeter to dis-
tinguish it from the attenuator volt-
meter. The inductor dial is set on
100. The current to the primary of the
attenuator is adjusted until the cali-
brating voltmeter indicates one voit.
There is a resistance in series with the
Jjunction and microammeter of the at-
tenuator voltmeter. This resistance is
adjusted until the attenuator voltmeter
reads full scale, This point is marked
one microvolt. The current to the pri-
mary is reduced in steps so that read-
ings of 0.95, 0.8, 0.85 volts, ete. are ob-
tained on the calibrating voltmeter and
the corresponding points of 0.93, 0.8,
0.835, ete, microvolts are marked on the
attenuator voltmeter scale, The mark-
ings are earried on down to 0.2 micro-
volts.  After the scale has been cali-
brated it is taken off the meter, and the
required marks and numbers put on.
The scale is then replaced and re-
checked to make sure its markings are
correct. A question may arise as to
why the scale is marked in microvolts
when the calibrating voltmeter was in-
dicating volts. The answer is because
of the way it is intended that the at-
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Fig. 5. Characteristic of a D-coil
mutual inductor,

tenuator shall be used in service. Dur-
ing this calibration the ratio-munber
was 10,000 and the inductor dial was
set on 100. Now the attenuator has
been built to be direct reading so if,
when the calibrating meter indicated
1 volt, the same value had been marked
on the attenuator voltmeter scale then
at some later time when the device was
in service someone reading one volt on
the scale and multiplying it by 100
and then by 10,000 would have arrived
at a value of 10° volts for the atten-
uator output voltage, obviously the
wrong answer, But with the voltmeter
scale marked one microvolt, the value
10° microvolts is correct.

Checking the Scale

Checking the variable indunctor scale
may be accomplished in a1 number of
ways, but one method only will be ex-
plained here. The plug is connected to
the 10,000 coil and to the plug is con-
nected some sort of an indicator, usu-
ally a crystal meter, and some device
for controlling the seusitivity of the
combination. The induoctor dial is set
on 100, the input to the primary ad-
justed until the attenuator voltmeter
reads 0.5 microvolt, and the reading of
the ¢rystal meter noted. The inductor
dial is then set on 50 and the input
adjusted until the voltmeter reads 1.0
wicrovolt, If the inductor and its dial
liave been properly set the crystal
meter reading sliould be the same as
under the first set of conditions. Checks
along any part of the scale can be
made in a similar manner and should
any deviations be found they will be
small if the attenunator has been well
made.

The fixed-ratio inductors have been
constructed so that they may be varied
for purposes of calibration, but after
having been set so that their ratios
are as desired the coils are locked in
pPlace and in service act as true fixed
ratios, To the attenuator output plug
is attached some sort of indicator,
usually a receiver with a tube volt:
meter across its output., and the plug
is connected to the 10,000 coil. The
induetor dial is set on 20 and the input
to the attenuator is adjusted until the
voltmeter reads 0.5 microvolt, The in-
dieating receiver is adjusted antil some
convenient reading is obtained on the
tube voltmeter. The plug is then re-
moved and connected to the 100 coil.
The induetor dial is then set on 100 and
the voltmeter reading fixed at 1.0 mi-
crovolt, The 100 coil is then turned
until the tube voltmeter reads the same
as when the plug was connected to
the 10,000 coil.  Several checks are
mide to make sure the coil is correctly
set. The ratio now between coils
10,000 and 100 is 10.

The procedure described above is fol-
Jowed with respect to the 100 and the
one coil, adjusting the one coil until
the ratio between the two coils is 10.
Now, since the ratio between the 10,000
and 100 coils is 10 and hetween the
100 and one coils is also 10, it follows
that the ratio hetween 10,000 and one
coils is 100. It is exactly the ratio de-
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sired between the 10,000 and 100 coils.
S0, leaving the primary voltage and
the variable mutual juductor set at
convenient points the attenuator plug
is connected first to the one coil and
then to the 100 coil. This coil is then
adjusted until the reading of the tube
voltmeter is the same for the two
coils. When this condition is reached
the 1ratios between one and 10,000 and
between 10,000 and 100 ave both 100,
The 100 coil is locked in place. The
ratio between the one and 100 coils
must now be set to the desired value.
At present the ratio is one, but the
desired ratio is 100, The plug is con-
nected to the 100 coil, the inductor
dial set on i, adjustments made so
that the voltmeter reads 0.2 microvolt,
and a convenient reading obtained on
the tube voltmeter. 'The plug then is
connected to the one coil, the inductor
dial set on 100 and the voltmeter
made to read 1.0 microvolt. The oue
coil is then adjusted until the tube
voltmeter reads the smme as it did
when the plug was connected to the
100 coil. The ratio between the one
and 100 coils is now 100, the desired
value.
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1.0 +——1— 4_+_1_;_I 1 1g
|__{ ATTENUATOR FREQUENCY _! I J
e CHARACTERISTIC | /|
ZZ"| IMPRESSED PRIMARY VOLTAGE 7
ea [ | HELD CONSTANT y
L0006 TR SR TS A
2> T TV
Zo t T
Cao4— R b s
"S- T S I o S S o e \
B4, 0.0001 MFD. ACROSS ...\
< OUTPUT TERMINALS]
At
0 [TT T T
500 10000 | 30000
20000 40000

FREQUENCY IN K-C-

Fig. 6. Frequency characteristic of
the attenuator.

As a further check on the correct-
ness of its setting, comparisons can he
made between readings obtained in the
tube voltmeter with coils 10.000 and
100 and with 100 and one, If the last
ratio has been correctly set identical
results should be obtained, The one
coil is then locked and the ealibration
of the attenuator is completed.

The determination of the voltage at
thie output of the attenuator is very
easily done—simply the multiplication
of three figures: the voltmeter read-
ing, the inductor dial reading, and the
ratio-number. For instance, if the
voltmeter reading ix 0.7 microvolts,
the dial reading 36, and the ratio-
number 100, then the output voltage is
0.7 X 36 X 100 or 2520 microvolts,
Again suppose  the values were, re-
spectively, 0.8, 0, and 100, the voltage
would then be zero which demon-
strates a4 very useful feature possessed
by this attenuator. 1t is the ease with
which a test can be made for detect-
ing the presence of undexired poten-
tials. To illustrate, imagine a set-up
to have been made for carrying on a
series of measurements and it is
suspected that there are present poten.

(Concluded on page 47)
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Radio
Antennas

By E. F. Martin, Consulting Engineer.

An Introduction to a New Theory Regarding
Various Antenna Systems; Their Properties
of Transmission and Reception.

HERE are three fundamental
types of antennas: The vertical:
the wave, and the loop or coil

antenna. It is the purpose in
this article to state the advantages
and disadvantages of each type;

their various uses and adaptability in
directional systems of transmission.
What is stated for transmission
phenomena applies also to reception,
unless otherwise excepted.

The vertical antenna is the simplest
type of radiator and collector of en-
ergy, and although perhaps the most
complicated in operation, more can be
accomplished with a vertical or a com-
bination than with any other funda-
mental type. The interaction theory
presented is, the writer believes,
original with this presentation, and
is an entirely new conception of
antenna action, and clarifies many
obscure points,

As a radiator of energy the vertical
antenna is an efficient liberator for
all directions at right angles to its
plane; that is, its radiation will be
equal to all directions except vertically
(Fig. 1A). The reason for maximum
transmission at right angles for a
single vertical wire is exactly the same
as for a wire heated to incandescence:
the most light will be, under such
conditions, at right angles to the
heated wire—very little light in com-
parison will be emitted looking at the
wire's cross-seetion. Alone, therefore,
the vertical antenna displays no direc-
tional properties. Because it is not an
aperiodic structure it must be tuned.
It therefore resides in the class of
seleefive circuits, introduecing the fre-
queney  diserimination  charaeteristie
of this class of antennas.  Yet, the
uses to which the vertical antenna may
be put are not as limited as with
other types,

The wave antenna, under favorable
conditions, displays marked directional
churacteristics. 1t comes under the
elass of aperiodic antennas because it
is a fixed structure. It therefore is
not a selective cireuit, but will respond
with almost equal intensity to a wide
range of frequencies. Its maximum
receptivity or radiation is in its plane,
that is to say, in the direction in which
it points.

The loop antenna has the advantage
of heing compact and portable. Be-
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cause of its usnal dimensions it is ap-
parently undesirable as a transmitter
of energy for large distances: bnt as
a directional collector of energy, when
associated with the proper cqnipment,
it has great utility and has a wide
range of applications.

Polar curves are used to show radi-
ation properties. That is, why an-
tennas are directional and to what ex-
tent. They may be either calculated
or measured. When measured this is
done by the use of instruments show-
ing microamperes per meter, the loca-
tions of equal intensity being ascer-
tained and then plotted on polar coor-
dinate paper. When calculated, it is
usually by adding or subtracting alge-
braically the positive and negative
radiations in order to derive the re-
sultant radiation.

The Vertical Antenna in Direc-
tional Transmission

The vertical antenna is becoming
popular for short-wave radiation be-
cause of its efficiency in the transmis-
sion of these waves. The vertical an-
tenna is an inefficient radiator for
waves exceeding about 200 meters, al-
though it has been successfully used
on slightly longer waves. Generally
speaking it is not efficient for such
radiations. The construction of the
directional or beam type is in one of
two forms: the type making use of an
array so placed as to produce directive
results by wave interaction between
the individual antennas (Figs. 2, 3);
the type vielling directional results by
refiection, and this is accomplished
uxing a paraboloid, the radiator being
either at the focus or slightly removed
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Some of the methods of vertical an-
tenna transmission are shown in Figs.
1, 2. 3. They consist of two or more
vertical wires separated by a specitied
fraction of a wavelength apart with
relations imposed upon the amplitudes
and phases of the currents in each.

When two vertical antennas are ex-
cited one-half period of phase and the
distance between each antenna is one-
half wavelength, there will bhe a mini-
mum transmission in the direction at
right angles to the array (Fig. 6);
while when no phase difference exists
between antennas, the spacing remain-
ing the same, there will be 2 minimum
transmission in the direction of the
array (Fig. 5). As will be seen from
Fig. 6 the resulting motion of the in
teracting waves is twice the amplitude
of the individnal motion, these mo-
tions, combining in phase. But their
individual right angle motions (Fig.
6A) are exactly 180 degrees out of
phase, therefore a complete cancella-
tion of energy. The action opposite to
this is shown in Fig. 5A. As will be
seen, the direction in line with the
array shows no resultant motion be-
cause the individual excitations are
exaetly 180 degrees out of phase, but
in the action or motion at right angles
to the direction of the array, we have
a resultant motion, It is, however,
just the amplitude of a single wave
motion becanse the two do not com
bine to make an increased resultant,
but simply propagate separately, not
interfering, and so constitute the wave
front.

The polar diagrams corresponding to
the particular wave interactions are
<hown in Figs, 713, 613, 8o that the ra-

ontward (Fig. 4). distions of all transmitters may be
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Directional antenna structure.

shown on the sime basis, thus making
comparison easy, polar diagrams of
radiations are shown in units of one.
A radiation that reaches to the figure
one will obviously be that of a perfect
transmitter. And such cases in prac-
tice can never be. It might be said
that distance comparisous on these
diagrams are in a certain per cent of
this “one.” This then, regardless of

power used, or distance reached in
miles, reduces all diagrams of radia-
where they

tion to the same level
can he compared.

F1ge58

Directive Transmission of the Loop
and Vertical Combination or
Two Vertical Antennas

The types of radiation produced in
Fig. 7 can be produced also by using
one vertical wire and a loop antenna,
placing the vertical wire at the center
of the loop. The two must be fed with
equal energy and this energy must be
in phase. Other radiations are pro-
duced when they are not in phase. The
effects on radiition produced by vary-
ing the amplitude, that is, the nmount
of power furnished each antenna of
the loop and the vertical wire are
shown in Fig. 8 8A, 8B. The large
circle (Fig. 7) is the radiation of the
vertical wire (radiation equal to all
directions). The two small circles
represent the radiations of the loop.
The loop energy is in two equal circles
because it is the radiation of the two
vertical windings. The two horizontal
windings have also such a radiation
but they are in a different plane, at
90 degrees to the vertical. We can
not, therefore, show the energy of the
horizontal component on the same

baper. These two radiations then
(verticul and loop) are superimposed
producing the resultant shown in
dotted lines (Fig. 7). As the energy
of the loop is made greater (Figs. &,
8.4, 8B) than that of the vertical wire,
back eml! radiation increases and frontr
end radiation decreases, until finally
the energy of the vertical wire be-
comes zero leaving but loop radiation
(Fig. 8B). This is as should be ex-
pected. Results just opposite to these
are produced by decreasing the loop
radiation. This allows the radiation
circle of the loop to gradually become
less as the vertical radiation hecomes
more and more prominent, until finally
nothing is left (when the loop energy
becomes zero) but the radiation ecircle
of the loop.

The Vertical Antenna With a
Parabolic Reflector

Another form of vertical antenna
radiation is that using a parabolic
form with the antenna at the focus.
These types of construction appear
usually in three forms, A parabolic
reflector with a wire for radiation at
the focus; a parabolic reflector with
an array of vertical antennas in the
focal line, the first one being at the
focus; a parabolic reflector with a ra-
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diator in the focal line, but both radi-
ator and reflector constructed horizon-
tally instead of vertically.

The parabolic construction is shown
in Fig. 4, its action is quite similar to
that of light waves emitted from a
reflector. Waves emitted from the
radiator proceed out in all directions,
the rear ones striking the reflector, are
thrown back, and are directed straight
out, thus reinforcing the waves emitted
longitudinally from the focus. The
spreading out action and the reflecting
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aerion is shown in Fig. 9. Further
analysis of this action would necessi-
tate investigation of the physics of

wave motion. On a polar diagram
this directive transmission is repre-
sented similar to the one shown in
Fig. 3A.

From previous knowledge of wave
interaction an inspection of this case
reveals that frequencies must be
avoided which complete one-quarter of
their wavelenzth in traveling from the
radiator at the focus to the iapex, or
center point, of the paraholoid, if we
are desirous of conserving radintion
energy. If, however. such frequency
be chosen, the emitted one-quarter
back-wave will, upon being doubled
back (retlected) and passing the foeus,
be just 180 degrees out of phase with
the directly emitted wave (hereby ad-
versely :ffecting the meost important,
the central, radiation. In fact, any
multiple of such frequency will act in
a munner similar. This might appear
to be an almost unnecessary precau-
tion, the minute motion having but
little effect on the entire radiation.
This is not so. If little attention is
paid to small individual radiations
there will be no large radiations, In
the pext place, this wave cancellation
affects more waves or motions than
just itself. It will cancel out :ny
waves that occur in other parts of the
paraboleid, to fall in the opposite
phase.

Recently there has been discussion
among engineers as to the eflicacy of a
radiator placed at the focus of a para-
boloid. By experience and experiment
it has appeared to these engineers that
certain advantages are reilized when
the radiator is not at the focus, but
no one has to date published reasons
in support of this. On the other hand
there are some definitc advantages in
placing the radiator at the focus. The
writer’s stand on this controversy may
be summed up as follows: We know
that light beams act in a manner
very similar to radio waves in this
case. We know that, in the case of
light radiations, there is cnly one place
where incoming light beams converge
after reflection—the focus. It is there-
fore just so with radio waves, both in
transmitting and reception.

The parabolic reflector when in a
horizontal position employs a radiator
usually placed somewhere in the focal
line, never more than a fraction of a

{right angle action)

Fige6A
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Fig. 7. Resultant of vertical and
loop radiation.
wavelength from the focus. Some re-

cent experiments made use of a radi-
ator one-quarter wavelength from the
apex of the paraboloid. This may ap-
pear to be in contradiction to the pre-
vious statement, considering the suc-
cess of the venture. But, the radiator,
in this experiment was not placed at
the foens. The condition presented
provides that it must be so placed in
order to hold true..

The Wave Antenna

A wave antenna may be considered
as composed of numerous separate
horizontal antennas in the same plane.
The simplest form would he one wave-
length long and placed in the direction
of the desired field. It has equipment
for receiving or transmitting at the

i
FlgeB8A Vertical
& loop antenna
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Flge® Vertical ant-

enna and loop antenna

Vert, 1/3 energy ot
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end farthest from the orviginating or
terminating location (Fig. 10) and the
end nearest terminated to ground
through an impedance equal to that
of the line. Iqual to that of the line
because reflections occur otherwise.
Such actions impair the efliciency of
the structure by rendering it bi-direc-
tional instead of unidirectional. An
antenna constructed on the wave prin-
ciple is aperiodic, because it is not
changeanble and also sueh antennas ave
not tuned. It is not necessary to tune
them. Their length is designed for a

Fig. 9. Spreading effect after re-
flection.

definite frequency. If another is de-
sired the length must be changed. The
antenna is decidedly direetional, and
when aeting as a collector of energy
the major response of the antenna is
to the horizontal part or ¢component ol
the incoming wave. The energy radi-
ated from such an antenna  system
has advantage over the ordinary non-
directionul type to the ratio of about
six to one.

An ideal antenna has no attenuation
and has a velocity of propagation
equal to that of free oscillations. By
velocity of propagation is meant the
speed wirl which the wave on the wire
will travel in proceeding from the end
of the antenna to the distant receiver
(this explanation is for reception, but
also is true for transmirting). By free
oscillations is meant {he wave disturb-
ances traveling in spuce. Under cer-
tain conditions the wire wave will be
propagated faster or slower than the
space wave, Lhis throws the wire wave
alternately in and out of phase with
the space wave which accompanies it
all along, thus defeating the purpose
of the wave antenna. In order to be
of use the structure must offer a speed
equal to that offered space waves. The
theory is that all along the wire the
space wave will reinforce the wire
witve. thus building its amplitude from
a small value at the initial end to a
large value many times the original
amplitude by the time it reaches the
receiving equipment.

It has been shown, by mathematical
analysis. that when an antenna. of
one-quarter wavelength is properly ter-
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Fig.8B Radiation
trom loop antenna,

min:ated, the same unidirectional re-
sults can he obtained. It has heen
demonstrated. however, that this will
not hold true. An antenna of less
than one wavelength vegardless of the
type of termination is definitely in-
ferior to a full wave system.

Conclusion

This article closes with the exposi-
tion of directional transmission and
reception of a wave antenna. Because
of the length over which we have
already extended discussion of other
types is reserved for a future presen-
tation.

Research on the action of electro-
magnetic waves may be considered as
in the carly stages of development.
The properties of antenni systems,
both in transmitting and receiving, are
at hest only slightly understood. Since
this subject involves wave motions. it
is closely allied to physies. The dis-
covery which is needed for definite
knowledge of propagation is that of
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Fig. 10. Incoming Wave in Wave
antenna.

eleetrie wave propagation in  spice.
This in turn is allied 10 the question
of light propagation which has per-
plexed  scientists for thousands of
years, These theories presented are,
we believe, the most logical that have
been diselosed so far., Only the dis-
covery of the true method of propaga-
tion of waves in space will tell us
whether these theories are correct or
incorrect,
A
A NOTEWORTHY DEVELOPMENT
IN HIGH-FREQUENCY MEASUR-
ING EQUIPMENT.

(Concluded from page 44)

tials other than those ohtained from
the attenuator. If rhe inductor dial
he set on zero then all evidence of a
voltage existing in the set-up shonld
disuppear, but if it does not the re-
movial of some forgotten wire which
extends from the inside to the out-
side of the screencd room will in the
ma jority of cases eliminate the offend-
ing voltage.

Voltage Variations

The curve in Fig. ¢ shows how the
output voltage varies with frequency
when the voltage impressed on the
primary is held constanr. Over the
broadecast range there is no variation;
in fact very little is evident until the
frequency is  above GOOO ke, (50
meters). As the frequency is in-
creased still more the voltage rises
and at extremely high frequencies it
falls off ugain. This effect is due to
resonance in the sccondary circuit of
rhe attenuator, there being present
enough accidental capacity to form a
resonant circuit when combined with
the inductance of the secondary. To
check the truth of this statement a
small amount of additional capacity
was connected across the output term-
inals of the attenuator and the point
of maximum voltage shifted to a lower
frequency, exactly the result expected
if the effect were one of resonance.
This effect subjects the use of the at-
tenuator at very high frequencies to
certain limitations but it is hoped that
eventually this objeetionable feature
will be overcome.

The measuring apparatus described
in the foregoing was developed by the

General Electriec Company for dis-
tribution by the RCA — Viclor
Company.

A

SIIORT-WAVE RECEIVERS

In the July issue of Rapio ENGINEER-
1~xe we shall have an excellent, useful
article dealing with modern short-
wave radio receivers. This story, by
an authority on the subject, will deal
with the receivers themselves and
with their uses.
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Tools for the
Serviceman

A General Study of the Testing Equipment Now
Available to Those Who Must Service Present-

Day Radio Sets Intelligently

By Austin C. Lescarboura
Mem. LR.E. Mem. AILE.E.

IMPLICITY in radio operation

has been attained at the cost

of complication in radio servie-

ing. 1n other words, the multi-
dial radio sets of yesteryear, with
scattered  Dbatteries, external  wiring
and  exposed  components, were rela-
tively simple to service. The average
handy-man or tinker could take a look
at the mess, stir the components about
with his hands, and call it a day's
work., The sets upsnally responded
favorably to such  rough-nnd-tumble
treatment.  LEveryone was a  radio
expert.

Today, the situation is decidedly dif-
ferent,  Sets are oentirely  self-con-
tained ; components are sealed in metal
cans; the only cnrrent-carrying mem-
bers are asually the sockets, so that
all tests must be made through the
sockets  before tearing the chassis
apart, llence the tinker with pliers

Fig. 1. A typical tube checker or

tester, which indicates the mutual

conductance of any of the stand-
ard type tubes.

and  screwdriver is lhopelessly  at a
{oss to know what ix wrong, Obviousty,
he must determine the cause of the
ailment before plunging into the
patient’s innards.  Whereby the radio
testing equipment comes into play and

forms the subject matter of what
follows,
The man who is really making

money in the radio business today, so
far as the merchandising end is con-
cerned, is the man with a good radio
service department. In past vears the
main business has been that of selling
radio sets, The time will come when
the industry will face a situation ap-
proaching saturation of the market.
This does not mean that we eannot sell
radio sets to the public: far from it.
a million or two sets will be sold this

oh
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year.  lowever, the average radio
merchandiser realizes that every home
is no longer a prospect for a new
radio set.  Rather, most homes con-
tain some sort of a radio set, and it
is in keeping the existing sets in work-
ing order, supplying new tubes and
perhaps selling accessories, that the
dealer finds his main source of income
these days. IHence radio service has
assumed an importance never before
believed possible,

Tubes Must Be Watched

In radio service, one point stands
out preeminently, and that is tubes.
The largest proportion of radio trou-
bles in present-day sets may be traced
to faulty tubes. In fact, it is prac-
tically impossible for any one handling
ridio sets, even if it be a furniture
deater, dry gouds merchant, button-
hole maker or what-have-you, to get
along without a tube tester. Even
in the sale of new sets, without much
regard for outstanding sets in the ter-
ritory, a tube tester is essential since
tubes are the foundation of all radio
performince.

Instrument mamufacturers have done
a really commendable job by way of
providing tube testing equipment of alt
kinds, sizes and prices, ranging from
the simplest tester to the most elabor-
ite.  The usual tube tester provides
for the testing of all tubes from
the WD-12, or dry-cell tube, up to the
0 type power tube. In most in-
stances it is also possible to test the
individual  plates  of a  full-wave
rectitier, separately, which is the only
accurate method of testing o recti-
fier of that kind. Most tube testers
are made in portable form and are
a-c. operated from the usual socket.
In some instances the tibe testers are
provided with o separate ehart to indi-
cate the standard readings that should

be obtained from good tubes nnder
test,  while in other instances the

chart may bhe ineorporated direetly on
the panel of the instrument for im-
mediate referenee, The more elaborite
tube testers have removable covers to
facilitate the use of the instrument on

the ecounter, test bench or in the
Inboratory,
The purpose of the usnal tube

tester is to measure mutual conduct-
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imee, which is the main test for the
quality of any radio tube, Mutual con-
ductance serves to indicite the ac-
curacy of the spacing of the elements,
the filament emission, the normal
plate and grid voltages, and even the
degree of vacmmu, The operation of
the usual tube tester is so simple that
anyone can  use such equipment
Technieal training is quite unnecessary.
All the latest models are arranged
for testing sereen-grid tubes such as
the -22 d-c. and -24 a-c, types. Lately,
an additional feature has appeared in
the form of a pre-heater, or extension
socket, which permits of heating the
heater type tubes prior to testing, so
as to detect any open ciathodes as the
tube is run through a regular test.
By heating the tubes first, then trans-
ferring them to the test socket, any
faulty lheater filament will usually
show up, as contrasted to just one
heating in the test socket itself.

General Useful Testers

Tube testers, of course, only deter-
nmine the good or bad tubes. In ad-
dition, it is necessary for the radio
serviceman to determine flaws in the
radio cirenits themselves.  For this
purpose the set analyzer comes into
play.  Most of the set analyzers are
S0 arranged as to test tube character-
istics*when the set is in operating con-

dition. DBy inserting a plug in a given
socket, and taking the tube out of that

socket and inserting it in the analyzer
set socket. that tube is tested under
its own circuit conditions, IHowever,
uttless the set itselt is in operating
condition, it is ncecessary to have a

Fig .2. Tube testers sometimes are

provided with separate charts of

tube characteristics and sometimes
the charts are on the panet,
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Fig. 3. Complete radio

F faboratory
in compact form, available for
work in the shop or in the field.

sepitrate  tnbe
the  tubes,

tester to run through
Also,  beeause  of  the
variables or uneertain factors in the
seL cirenit, the usual =et analyzer
does not provide as accurate readings
for the tubes as the straight tube
tester,

The main purpose of a set analyzer
is to diagnose the frouble through the
sockets. Various readings may be ob-
tained through each socket, and these
readings. properly interpreted. deter-
mine the canse of the trouble. With
separate meters the average radio
serviceman would not know where fo
begin his tests. not knowing where to
pick up the different readings, and
even if he did get readings, he might
not know what they represented in
terms of radio trouble-shooting, The
usnal set analyzer, on the other hand.
provides immediate readings from the
different sockets of such factors as
plate cireuit,  grid eireuit, tilament.
sereen grid, circuit continuity and so
on,  Most analyzers nlso include a
sniall internat battery, whereby to ob-
tain an approximate vesistinee read-
ing for continuity tests.

While perhaps  formidable in o ap-
pearance, the usnal set analyzer is
simple to use, highly compaet  for

portable use, and available for nse in
the shop or out in the field. Most of
the analyzers are provided withh two
or three meters, usually comprising
an a-c. voltmeter and o mulfi-seale
combination d-¢. voltmeter amd mil-
lammeter, or again o separate volt-
meter and milliammeter as well as an
a-¢, voltmeter,

Test Panels

For the permanent installation
where one man is kept busy on job
work in the shop, it is easier and
faster to work with a permanent test
panel,  Such an installation usually is
permanent in character and cannot he

qirried about, although one manufac-
turer has hit upon the novel plan of
having the main feature of hls panel
in usual portable form, =o that it may
be taken out of the panel and car-
ried about for the ontside jobs, The
set analyzer member tits behind the
panel on a pair of adjustable brackets,
and its front face  with meters  is
framued in the panel. A terminal bloek
with many phigs is instantty snapped
into the many jacks at the side of the
set analyzer held by the brackets,
completing the panel assembly,
While =et  analyzers  have  been
limited to dingnosing set troubles and,
to some extent, serviug as tube testers,
it has remained for one manutacturer
to develop an  assembly which is
prieticaily a complete riddio Iaboratory
in itself. The basic feature of this
assembly which is contained in a com-
pitet wooden case with bakelite panel
is possible without the use of battery.
d-¢. voltmeter, a  separite d-¢. mil-
liammeter, and  an  a-c, voltmeter,
The d.¢. voltmeter is of the bhigh-range,
high-resistance type tor checking the

output of any pewer transformer with

Fig. 4. A panel testing outfit is

recommended for use in the radio

shop. In this model the instrument

case may be removed for use in
the field.

or withont load, mid before or after
rectifiention.  The outtit  includes a
tube tester which does not derive its
power from the socket of the radio
sot, but rather derives itx indepemndent
power from the usual at-c, supply, or
again from  ontside batteries. Tubes
may be tested by means of an oseil-
tating test, with and without grid bins,
while a ehart indicates the readings
with and witheut «rid bins tor tnbes
that may be passed as satistactory,
Fach plate of the fall-wave rectitier
is sepitrittely  tested.  The oxcillator
fenture of thix ontfit permits  of
wenerating a modulated radio wave for
stteh test purposes ax neutralization of

a osof and aligning the tuninz cons
densers. 1t provides a radio signal in
the  absence  or uneertainty ot

hroadenst signa

in testing the work-
ability of a reeciver. Fhe ontfit in-
clindes o rejuvenator  capable  of
handling up to twelve tubes at a time
by menns of externl additional sock-
etx, Another novelty is a thermocouple
bnilt into the d-c. meter cirenit which
permits the operator to halance con-
densers of an entire set by making use
of the thermoconpted meter in the ont-
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put cireuit, It is possible to measure
wpaeity  of condensers from .2 mf,
to 9 mt,, uand resistances from .1 ohm
to 5 megohms., A d-¢. continuity test
is possible without the nse of battery.

Meters for All Purposes

For the more advanced serviceman
or the serious-minded radio  experi-
menter, # number of separate meters
are aviilable which may be employed
for measuring  voltage,  amperage,

wattnge, resistance, capacity or other
fitctors,  Among the resistance meters

which have reeently made their
pearanee, there are several making use
of an internal battery in the meter
case, which, before it is employed for
neasuring an unknown resistance, is
<shert-circuited across  the  meter
terminals and the meter set to zero
resistanece reading, The zero setting is
wenerally obtained by means of a re-
sistanee in serles, although there is
one precision type which makes use
of it variable magnetic shunt within
the meter proper, There have lately
appeared]  plain tlush  type  meters
which ave really inexpensive volt-
meters calibrated in ohms, and which
may be mounted in a small case with
a tash-light battery, or again in a test-
ing panel.  There are several fypes
of eipieity meters available for meas-
uring capacities of from 1 to 15 mf.
and practieally zero to 1.5 mf. These
meters are usually of a laboratory
character amd not intended for use
out in the field.

A radio dealer these days does not
wot very far unless he is equipped to do
servicing, and that means not only the
necessary talent but also the essential
equipment. Many  so-called  radio
dealers are provided only with tube
testers, and when trouble extends be-
vowd the tubes, sueh  deilers  are
obliged to eall in servicemen outside

ap-

Fig. 5. The radio serviceman—the

professional wor k e r—a radio
doctor, and no longer Just a plain
tinker.
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their organization. This is poor prac-
tice.  First, it holds up n stock set
which the dealer may have to lend to
the customer while retaining the cns-
tomer's faunlty set, or uagain it may

deprive the customer of his radio
pleasure while the set is being re-
paired. In eirher event, the cnstomer
is not partientarly impressed by a

dealer who cannot effect & prompt re-
pair on any radio set,

Radio repairs are relatively simple.
It is rhe dingnosis that isx rhe reat
problem, and then ouly so in rhe ab-
sence of present-day testing inetliods.
Given the proper testing equipment,
the average radio serviceman soon
locates the trouble which can  be
readily correeted,  Frequently, it may

he nothing more serious than :un open
circuit or a poor counection, which
once loeated. is readily repaired.
Again, it may be a broken-down re-
sistor or condenser. If there is some
doubt as to the value of rhe resistor
or condenser, the exaet value may be
determined by referring to the service
notes ot the manufacturer of that set.

Manufacturers’ Instructions

Too much eannot be said for the ex-
cellent  literature now available to
those who serviee radio sets.  Dvery
relinble radio set manuficturer pub-
lishes service notes or data sheets, giv-
ing every necessary bit of information
coneerning his sers, The literature
not only includes cireuit diagrams, con-
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stants, operating notes, adjustment
procedure, and so on, but also a list
of parts so that replacements may be
readily taken eare of by rhe repair
man,  Also, the maikers of testing
equipment are publishing more and
more of this sort of literature, which
is of decided help to rhe servieemian
in his work. Radie schools are mak-
ing every effort to place valuable ser-
vice data in the hands of their students
and graduates. In every way, there-
fore, the serviceman is rveceiving the
cooperation of set manufacturers, and
this knowledge, plus proper testing
equipment, should go far towards mak-
ing the radio serviceman a reul pro-
fessional worker—a radio doctor, in
brief.

A New

IIE increasing demand for a
compact Dortable receiver for

aircraft, poliee ears, small hoats

and other locations where space
is limited, led to the development of
the new short-wave receiver here de-
scribed.  This set. with its four
vacuum tubes, is enclosed in an alumi-
num case measuring only 3 hy ¢ by 9
inches. With tubes, coils and battery
eable included, it weighs only Y%
pounds.

Four tubes are employed in the new
receiver. While rhe circuit is not un-
usual, the efliciency with which the
components are placed results in ex-
cellent sensitivity ns well as stable
operation.  One stage of a periodic
radio frequeney. using a screen-grid
tube, is followed by a split-Hartley
oscillating eireuit which employs an-
other screen-grid tube s a space
eharge grid detector, or a straight
—12-A, -01-A or ~99 type detector, and
a two stage transformer-coupled audio
amplitier. The first stage of audio-
frequency amplifieation tukes a -01-A
tube, the grid bias heing derived from
the minus filament return. The second
stage, however, may take practically
any type of output tube. as an inde-
pendent grid bias lead is included in
the hattery cuble.

The tuning range of the new re-
ceiver, using the four standard coils
with whiech it is provided. is from 14
to 195 meters. Other coils are avail-
able for marine and aireraft work, on
wavelengths up to 1000 meters. The
coils are wound on thin, threaded bhake-
lite tubing mounted on hard rubber
bases with pin-jack prongs for plugging
into the socket panel! on top of the

Short-Wave Receiver

By Clifford E. Himoe *

reeeiver. Their charaeteristics are
Coil L1 L2

No. % turns No. 18 3 turns No. 28
No. 2 7 turns No. 18 3 turns No. 28
No. 3 18 turns No. 18 4 turns N

No. 4 26 1urns No. 28 ¢ turns No,

The small dimensions of the receiver
are made possible by the arrangement
of a Dakelite sub-panel, whieh is lo-
cated 3 of an inch below the top of
the c¢ase. From this panel the four
tubes are suspended in an inverted
position. All the wiring of the receiver
is made between the sub-panel and the
metal top plate of the case. The leads in
the oscillating eircuit being extremely
short, very stable 10 meter operation
is possible. The sub-panel ulso con-
tains the plug-in coil mounting, grid
lead and condenser, plate Dblocking
condenser. 215 microfarads of by-pass
condensers and the filament resistors.
The two midget tuning condensers are
located just beneath the center of the
sub-panel. The two nudio transform-
ers are mounted opposite each other
on the two end plates of the case, with
the resistance regeneration control bhe-
neath on the right, and the band con-
denser and filament switch bheneath on
the left. No Dbinding post strip is
necessary as the battery cable leads
are soldered directly to their respec-
tive positions in the wiring. All these
battery leads, as well as the telephone
leads are by-passed to the grounded
case of the receiver.

Regeneration is controlled in the
del'orest receiver by a 500,000-ohm
clarostat in series with the Dbattery
supply. A 50,000-ohm fixed resistor is
shunted across the secondary of the
first audio transformer as a precaution
against “fringe howl.” The tuning cir-
cuit incorporates a 100-mmf. “band

www americanradiohistorv com

as follows:

Threads Lt 12

Warelength Per Inch Spacing
1t to meters G % inch
23 10 49 meters Ll 14 inch
45 to 95 meters 11 14 inch
93 to 195 meters  wound tight 3 inch

selector” midget, shunted hy o 50-mmf,
tuning condenser. The aperiodic an-
tenna circuit employs a 5000-ohm re-
sistor. This untuned eircuit makes it
possible to operate 1he receiver on any
length antenna without changing the
calibrations of the tuning circuit.
Thirty feet of wire gives excellent re-
sults in the laboratory. Any other
fength will function equally well.

The voltages applied to the tubes are
as follows: r-f. plate. 90 volts; r-f.
screen-grid, 45 volts; detector plate, 45
volts; detector space charge grid, 2214
volts; 1st audio plate, 45 volts; 1 audio
grid, minus filament retnrn; 2nd gudio
plate, 90 volts: 2nd audio grid, minus
4% volts. 'These voltages vary, of
course, depending upon the type of
tubes employed. The entire set may
he dry-cell operated if desired. In this
cuase the deForest audio 422-A may be
used to good advantage as the filament
current consumnption is the same as the
-09 type, namely, 60 milliamperes.
The entire current consumption of the
receiver using two 422-A’s, one 499 and
one 420-\ is .24 of an ampere.

In addition to its industrial and
governmental applications. the “ama-
teur” qualitications of the receiver
have aroused considerable interest,
This receiver is made by the del'orest
Radio Company and is available on the
open market.

* Communications
Company.

Engineer, de Porest
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Radiophone Commu-
nication on Air Pas-
senger and Mail
Routes

Airways Block Signal System

NEXPECTED storms and fog

belts are no longer diangerous

obstieles 1o pilots flying Bocing

Nystem planes over the 2000-
mile air mail, express and passcnger
airway between Chicago aud San Fran-
cisco Bay, for which the installation of
a specially designed radiophone com-
munication apparatus in the mail-pas-
senger and transport planes operating
over the route, and the establishment
of ground radio stations at regular in-
tervals along the extensive air line,
pilots are coustantly informed as to
weather conditions anead of them
along the entire route.

No mutter at what altitude the pilot
is flying. nor his loeation along the air-
way, he may communicate with ground
station operators and receive the latest
weather reports and other information
regarding tlying conditions ahead of
him.

With the increasing development of
passenger transportation by air in
this country, and in view of the long
distances traveled and the varied
weinther conditions encountered, an ef-
fective radio communication system
between planes and the ground is ex-
tremely valuable. Recognizing the
importance of rhis. Doeing System,
operator of the San Francisco-Chieago
and Seattle-Los Angeles air mail, ex-
press and passenger routes, set ahbout
two years ago to develop & radiophone
equipment. These years of testing and
experimentation have resulted in a
workable voice commanication system
which permits the pilot of a plane in
flight to talk with operators at ground
statlions and also with a pilot of an-
other plane.

The equipment in the plane is effec-
tive at altitudes as high as 14,000 feet

and at ranges as distant as 200 miles.
Boeing System, which has recorded a
total of nine million miles of day and
night flying since the inception of its
service in July, 1927, developed the
radio equipment before the inaugura-
tion of its eighteen-passenger tri-
motored transport service so thatl the
pilots of these large passenger J:danes
would be in constant communication
with operators on the ground during
the 2000-mile eross-country flight.

The transmitting and receiving
equipment for the plane weighs ap-
proximately 100 pounds, and is placed
in the center or tail of the airplane.
depending upon the type cf the plane.
In the large eighteen-passenger ftri-
motored transports, it is located in the
tail. The pilot’s helmet has been espe-
cially developed for the radiophone
system, the earphones and microphone
heing securely attached to the head-
gear. A soft rubber plug in each ear
with phonettes attached permit the
pilot to hear the voice of the grouml
operator nbove the sound of the engine
The microphone is constantly before
his lips, leaving his hands free for the
use of the controls. On the instrument
bhoard isx a switch, to change the set
from transmission to reception.

The equipment for the ground sta-
tions weighs approximately 1500
pounds, and is in operation continu
ally.  On the transcontinental route.
stations :are located at Oakland and
Sacramento, Calif,; Reno and Elko,
Nevitda : Salt Lake City, Utah; Rock
Springs  and  Cheyvenne, Wyoming,
North Platte, Lincoln and Omalia, Ne-
braska : Des Moines, Cedar Rapids, and
Towa City. lowa; and Aurora, Illi-
nois. The latter station is thirty miles
west of the Chicago airport.

Radiophone
equipment
for

Boeing
planes.
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THORP HISCOCK,
Communications Engineer.

Before the pilot takes off, his set is
checked and adjusted. The pilot, once
in tlight. seldom adjusts the tuning
mechanism of the equipment. As soon
as the plane is in rhe air, however,
the operator at the ground station
tunes in.  The pilor usually keeps his
set on reception. so that he receives
the weather reports, company orders,
rratlic information aud orher data he-
ing constantly broadcast. When he
wants to tnlk wirh the ground operator,
he switches to transmission. No extra
pilot or operator is required for the
equipment in the plane.

The ranges of the ground stations
and plane sets are approximately 200
miles. Wlhen the pilot reaches a point
half-way between rhe station last
passed and the one ahead of him, he
adjusts his xet so that he receives the
broadeast of the starion ahead. low-
ever, IBoeing pilots have recently been
heard at points as distant as 900 miles,

The plane apparatus is effective at
altitudes as great as 12,000 and 14,000

feet. Boeing experimentation ended
there beciuse that is the maximum

elevation of flight over the transcon-
tinental route, hut the sets are work-
alle at greater elevations.

Block Signal System of the
Airways

The radiophone communication ser-
vice adds to the safety of tlying. It re-
duces the number of emergency land-
ings by eliminating uncertainty as to
we:ther conditions ahead, and thusen-
ables pilots to complete a large number
of scheduled trips on time. Uy fur-
nishing the pilot complete flight in-
formation, the amount of excess guso-
line formerly carried to give the plane
ample cruising range when he ix un-
certain as to weather is materially re-
duced. Dispatehing of planes and giv-
ing of tratlic orders to pilots is sub-
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stantially expedited by means of the
radiophone. The communication sys-
tem is, generally speaking, the block
system of the airways.

Many of the accidents occuring on
established airways have been caused,
directly or indirectly, by adverse
weather conditions about which the
pilots had little or no information.
Many of the dangerous situations in
which pilots used to flnd themselves
are wholly eliminated by the radio-
phone system—Dleing forwarned, the
pilots are forearmed. Boeing System
is supplementing the Government’s
weather reporting service with mobile
weather stations operating north and
south of the transcontinental line to
forecast storms approaching the east-
west route from the north and south,
against which pilots were previously
more or less unprotected. These mo-
bile stations have radio broadcasting
equipment, and reports on the weather
north and south of the line are radioed
to the ground stations along the route,
which promptly relay the information
to the pilots of planes in flight.

The radiophone also serves to aid
the pilot in finding an airport
blanketed by fog. In a test flight re-
cently made to determine the effective-
ness of the equipment, a pilot flew
over the Oakland airport when it was
covered witb fog. There was a 2000-
foot belt of fog between his plane and
the ground, and the ceiling was 1100

feet. The pilot radiophoned to the
operator at the hangar. By shutting
off his motor for a moment, officials
on the ground determined the location
of the plane and informed the pilot,
told him that the airport was clear,
advised him when to start his glide
and brought him into a safe landing
on the field. Thus it is evident that
the radiophone will play a valuable
part in the conquering of fog, hereto-
fore one of the biggest obstacles to
regular air transportation.

Another type of radio service main-
tained on the Chicago-San Francisco
route is the directive radio beacon
system operated by the Department of
Commerce. This service is aimed to
keep the pilot on his course during
poor visibility,

This type of transmission used em-
ploys equi-signal beacons broadcasting
the characteristie dot-and-dash sivnals.
When the letter “A” is sent out, the
pilot knows he is off his course to the
left, while if he hears the letter “N”
he knows he is to the right of his
course. When the signals blend into
the letter “T,” he learns he is directly
on his scheduled route.

These directional radio beacons are
maintained by the Department of Com-
merce at 200-mile intervals along the
airway. The Department also broad-
casts regular weather reports.

With the recently developed Roe-
ing System radiophone, it would be

Radio Engineering, June, 1930

possible for travelers riding in the
eighteen-puassenger tri-motored trans-
ports, flying high over the route be-
tween the Great Lakes and the Golden
Gate, to talk to city dwellers by rout-
ing a call through a terminal station
on the route. However, this is a
future development, in view of the
present requirement laid down by the
Department of Commerce that only
messages reliative to the operation of
aireraft and the safety of operations
be broadcast. The service is under
federal supervision,

Thus, with the development and per-
fection of radiophone voice communi-
cation between pilots of planes in flight
and operators at ground stations, air
travel over the transcontinental air-
way to Chicago via Boeing System is
made substantially safer. With the
completion of the installation on the
Chicago-San  Francisco route, there
will be a similar installation on the
Pacific Coast air mail, express and
bassenger airway between Los Angeles
and Seattle, with equipment identical
to that used on the transcontinental
planes. Ground stations are being
established at Los Angeles, Bakers-
field, Fresmo, Oakland and Redding,

California; Medford and Portland,
Oregon; and Tacoma and Seattle,
Washington. This route, 1100-miles in

length, is ranked next to the Chicago-
San  Francisco line, which is the
longest air mail route in the country.

Radio World’s Fair, and New York and
Chicago Electric Shows

HE sale of electrical household

utilities, far beyond the imme-

diate New York and Chicago

metropolitan areas, seems des-
tined for considerable improvement,
this autumn, now that the manufac-
turers of such products are to par-
ticipatc in the Radio World's Fair,
Madison Square Garden. New York
City, September 22 to 27, inclusive,
and the Chicago radio show, Coliseum,
October 20 through the 26th. The rea-
son for such optimism is found in the
experience of radio manufacturers,
who, year after year, have consistently
noted that the shows, with their at-
tendant publieity, never fail to produce
a4 marked sales stimulation.

With the discontinuance of the annual
New York electrical show in Grand
Central Palace, news of which has just
been announced, manufacturers of
household electrical products will feel
free to enter wholeheartedly into the
New York Radio World's Fair. Since
there has not been an electric show in
Chicago for many years changes in
arrangements for the conduct of the
Chicago radio show bronght immediate
expressions of approval from manu-
facturers who had heretofore been

denied such merchandising aid.

The twe national expositions are
among the largest in the world and
annually attract a minimum of 550,000
interested persons. So interested are
the visitors in products to increase the
satisfaction of every day living, that
they are willing to pay 75 cents or
one dollar admission.

Why the favorable effect of the expo-
sitions is not limited to the local and
New York and Chicago area, why par-
ticipation in the events is profitable to
manufacturers distributing without as
well as within the immediate territory,
is due to the importance of the shows
as news creating events. Newspaper
and syndicate writers, domestic and
foreign press association representa-
tives, general magazine and trade mag-
azinc writers, cartoonists, newspaper
and syndicate photographers and movie
men. to the number of 625, covered the
New York event, last year, and car-
ried the story to the ends of the earth.

Participation of the National Broad-
casting company and the Columbia
Broadcasting system, which broadeast
all their colorful programs, after-
noons and evenings, from a specially
constructed studio is another means
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of  attracting national attention.

Another phase of the expositions,
constantly growing in importance, is
the provision for trade show honurs
which assures means of conducting
business unhampered by crowds. Be-
tween 11 am. and 1 p.m. only deal-
ers, wholesalers and mannfacturers are
admitted to the exposition halls, con-
tacts are easily made and business
quickly transacted. During the six
days of last year’s Radio World’s Fair
husiness to the amount of $30,000.000
was booked.

(Concluded on page 67)

A
STABILIZATION

ITercwith is the pledge made by the

Colonial Radio Corporation with refer-
ence to the manufacture and sale of
radio receivers:
“We pledge oursclves to build depend-
able radio receiving sets, to secll these
sets by fair methods, and to stand be-
hind them after they are sold.”

Pledges of this sort if made and
kept even by a majority of manufac-
turers, would ge a long way toward
the “stabilization” we hear so muech
about.
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The Prior Art

By E. W. Adams
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Important That Application be Filed Before Publication, Use or Sale

O discussion of patents pro-
ceeds very far without some
reference to the “prior art” and
as the term is not defined in the
usual dictionaries, some consideration
of what it is, where it is to be found,
and its effect on the patenting of in-
ventions should be of interest !o in-
ventors and potential inventors.

Unfortunately, the term is not ca-
pable of short and accurate definition.
Broadly speaking, the prior art is the
sum total of human knowledge prior to
the present moment. With reference
to the patenting of inventions. it is
limited to that portion of human
knowledge which embraces whait has
been invented or constrncted. or what
has heen made available to the public
by use, patents, or printed publications.
It has been designated by a recent com-
mentator as “an indefinite multitude
of inventions which were once new but
have already become old.”

This multitude of inventions, publi-
catlons, patents. and things which bhave
been constructed or used is widely dis-
tributed and is not readily accessible.
To find the prior art with reference to
a given invention it is necessary to
have recourse to certain available
sources of information, which may be
divided into the patented art. the pub-
lished art, and the common knowledge
and usage of professions or trades.

The patented art is usually a part
of the published art although not
necessarily so, because patents of some
conntries are not published. There is no
publication of patents in such import-
ant countries as Belgium and Italy,
for example, and there was a period
when there was no publication of pat-
ents in France. It is nseful, however,
to consider the patented art in a sepa-
rate classification because, quite apart
fronmt the publication of patents. the
granting of a patent has by statute a
very definite effect upon subsequent
patents for inventions. A determina-
tion of whether an invention is in the
patented art involves a search, but
fortunately the patents in the major
countries are classified.

Classification of Patents

In the United States. the patents are
quite finely divided into classes in ac-
cordance with the snbjeet matter
claimed. In Great Britain. a compre-
hensive digest of the patents is pub-
lished in classified form. The German
Patent Office classifies according to
suhject matter each of its patents as
issned ; this classification, however, is
somewhat different from that used in
the United States. In France. the
patents are classified along broader
lines. In other countries, in general,

* Bell Laboratorics Record, March, 1930.

some attempt is made at a classified
index but as most of the important
inventions are patented in one ‘of the
major conntries, a search through the
classified files of these countries will
give a very comprehensive knowledge
of the patented art.

The published art includes the entire
field of printed pmblications. The most
fertile part of this field is to be found
in the technical and trade journals and
the proceedings of the various scientific
societies, There are a number of in-
dexes published and useful for this
purpose which are familiar to most
engineers. These indexes, of course,
do not take the investigator to all of
the published art but they are very
useful in locating the more important
publications. Such sources of informa-
tion as doctors’ theses and publications
of local societies can only be found
by following some definite clue,

Sources of Knowledge of Prior Art

The common knowledge and usage
of a profession or trade is reflected in
the technical articles, but useful ma-
terial along this line is also to be
found in trade catalogs, bulletins, in-
structions accompanying apparatus
sold, and in correspondence between
members of the trade or profession.
About the only way to run down this
sort of information is to consult with
men who have had experience in the
particular profession or trade under
investigation.

An apparatus, system, or process
which has been made and used or sold
is presumed to be a part of public
knowledge and hence a part of the
prior art, although actual knowledge
of such manufacture and use or sale
may not be nearly as widely distrib-
uted as a printed publication. In fact,
a single use or sale establishes the
existence of the device or process as
of the date of such use or suale. In
some countries, France for example,
prior use or sale anywhere and at any
time lhefore the filing of an applica-
tion for patent is within the prior art.
In others, the use or sale must be
within the country.

The effect of the prior art on the
patent is always one of limitation, In
general, the prior art may be consid-
ered as the environment of an inven-
tion and the extent to which an inven-
tion differs from that environment
determines the scope, or. as it is often
put, the place of the invention in the
art. This generalization is, however,
of little value unless it is kept in mind
that the material embraced in the
prior art differs for each invention
and its effect is different with respect
to the same invention in different
countries. It is for this reason that
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in speaking of the date of an inven-
tion as the boundary line between in-
vention and the prior art, considera-
tion must be given to a particular in-
vention and a particular country,

In determining the prior art with
reference to a particular invention,
we are concerned not merely with the
date upon which the invention was
conceived or first took definite form
in the mind of the inventor but with
the effective date, which is a very dif-
ferent thing. In some countries this
effective date is the date upon which
the application is filed, and publica-
tion of any kind or public use of the
invention anywhere prior to this date
is considered as prior art. In others,
the publication or use must have been
within the country to be prior arr. In
the United States, the effective date
is the date upon which the invention
is completed. Although the granting
of a valid patent may be barred by
statute because of publications, pat-
ents, public use, or sale subsequent to
the date upon which the invention was
completed, if an application is not filed
within two years, these are statutory
bars, and it is erroneous to call them
part of the prior art as is often done.

International Convention

In an effort to remove, in a meas-
ure, the hardship placed on an inven-
tor by the material variations in the
patent statutes of various countries,
an international agreement known
shortly as the “Patent Convention,”
has been entered into by most of the
important countries of the world. It
provides that an application for pat-
ent filed in one of the contracting
countries within a year of the first
filed foreign application is granted an
effective filing date corresponding to
the actual filing date of the first appli-
cation. An application filed January
2, 1928, in the United States, for ex-
ample, entitles the inventor or his as-
signee to an effective filing date in
France also of January 2, 1928, pro-
vided the actual filing in France is
effected prior to January 2. 1929,
Thus publication or uxe within the
“Convention” year prior to the actual
filing date in France, is excluded from
the prior art by operation of the
Convention.

Space does not permit a discussion
of the provisions of the patent laws
of the various signatory conntries
making the Convention effective or of
the legislation enacted to extend Con-
vention priority over the period of
the World War. Under special con-
ditions, such extensions have the effect
of excluding much from the prior art
whicli otherwise wonld be included.

(Concluded on page 67)
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Progress Reported on R.M.A.Patent Pooling

Patent Committee Proposes Intensive Action

UBSTANTIAL progress in the
campaign in behalf of the RMA
patent interchange plan is being
made according to reports sub-
mitted to the RMA board of directors
and at a meeting of receiving set manu-
facturers, by LeRoi J. Williams, chair-
man of the RMA patent committee.

A new questionnaire on the patent
pooling plan is being sent to the RMA
members by Chairman Williams, to
develop and crystalize sentiment as
far as possible in favor of ultiniate
adoption of patent interchange. The
questionnaire follows:

1. Do you believe that the membership
should take joint action on the
present patent problems of the
radio industry?

2. Are you in favor of a central patent
department?

(a) For investigation of patents
and prior art.

(b) For joint negotiation or ac-
quisition of patent rights.

(c) For assisting in defense of
patent suits against mem-
bers.

3. Are you in favor of the RMA patent
interchange agreement?

4. Do you think it would be to the in-
terest of your company to adopt
the agreement?

5. Are you in favor of licenses?

(a) On a percentage royalty
hasis?

(b) On a flat rate royalty basis?

(¢) On 2a paid-up basis?

6. Are you in favor of acquisition of
patents of general intercst, by
RMA?

7. If you are a licensee under a group
of patents, are you favorable to
patent meetings of such licensees?

8. Would you like to have any further
information concerning the agree-
ment? If so, please indicate the
nature of your questions.

Following this further canvass of
RMA membership sentiment and in-
terest in the patent interchange pro-
posal, whieh was approved for submis-
sion to RM.A members at a meeting in
Chicago about two years ago, the effort
to further press the plan will he made
niore intensively.

In addressing the set manufacturers’
meeting, Chairman Willinms retailed
how the patent situation was vital to
the future of the industry and every
unit in it. Citing the hundreds of pat-
ent suits being hrought involving thou-
sands of patents and millions of dol-
lars of royalties annually, Mr, Wil-
lianms emphasized his view that “there
is no centralized or adjudieated con-
trol of the manufacture and sale of
radio receiving sets or tuhes in this
country and such contentions have heen
repeatedly denied by our courts of ap-
peals in patent matters,

“There is no use,” Chairman Wil-
liams continued, *“ in blinding our eves
to the consequences of the present
patent situation. Few radio manufac-
turing companies ean survive under the
patent burden brought ahbout by the

present attitude of the industry toward

patents,
“The patent burden is Dbecoming
worse and there is every indication

that it is going to be greatly increased
if our present passive and indifferent
attitude is continued.

“Pooling of patents under the RMA
interchange agreement would permit
companies to fully cooperate in the dis-
closures and exchange of information
relating to the scope and validity of
situations relating to patents in the
radio and entertainment fields. It
woukll also resnlt in each company join-
ing the pool, receiving patent rights
fromn all other members, in exchange
for granting rights under its own pat-
ents. Under such a plan, what com-
pany would give more than it would
receive from ull the rest, hoth under
present and future developments in
the radio and entertainment fields?

“The benefits of patent pooling to the
industry and to each member of the
industry, by wiping out litigation and
the tremendous economic hurdens of
patent payments and royalties, would
be of incaleulahle henefit to evervone
involved. Other valuable incidental
benefits of interchange of patent in-
formation and patent rights would he
Joint negotiation and joint aequisition
of rights under patents of general in-
terest,

“The tremendous value and advan-
tages of joint patent action are clearly
apparent. No one has seriously denied
these advantages. nor have any sub-
stantial ohjections to the plan been
raised.”

JUNE CONVENTION MEETINGS

The plans for the eoming bi-annual
convention of the National Federation
of Radio Associations and the Radio
Whilesales Association to be held
concurrently with the annual con-
vention of the Radio Manufacturers
Association and Trade Show at Atlan-
tie City, June 2nd to 8th are now being
formulated. It is planned to hold one
general meeting for all radio trades-
men in attendance at the convention
under the auspices of the National
Federation of Radio Associations.
There will also he one or two meetings
for the radio wholesalers held under
the auspices of the Radio Wholesalers
Association.

During the convention. committee
reports on the progress of the associa-
tion will be presented to the meetings.
It is planned to make the wholesalers
meeting on the order of an open forum
where wholesalers may have the oppor-

funity of giving their own opinion and
requesting the opinion of other attend-
ing wholesalers on many of their
problems,

A

NFRA TAKES ACTION ON LEGIS.
LATION REGARDING AUTO-
MOBILE RADIOS
The executive committee of the Na-
tional Federation of Radio Associations
and the Radio Wholesalers Association
have started a very important work in
watching legislation barring the instal-
Iation and use of radio receiving sets
in automobiles, Adverse legislation for
automobile radios has heen presented
in several stites, particularly in the
east but in each case the local radio
tradesmen have heen successful in de-
feating any ordinance prohibiting the

use of radio sets in automobiles,
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No cases have been cited where the
use of an automobile radio lLas been
defrimental to the best interests of
safe driving and it has been shown by
many automobile owners that the play-
ing of a radio in the car does not dis-
tract the driver’s attention.

The use of radios in automobiles is
heralded as one of the new develop-
ments of potential radio sales and the
national organization is taking steps
to prevent adverse legislation, TLetters
are being written to all local associa-
tions urging their watchfulness for
this particular type of legislation and
asking for their cooperation.

C. C. Colby, chairman of the joint
niational legislative committee from the
National Federation of Radio Associa-
tions and the Radio Manufacturers
Assoeiation has heen assured of the
support of the natrional organization in
watehing this type of legislation.
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Chemical Rectifiers

for

By Charles Felstead

RADIO ransiitting set, pur-

ticularly one designed for radio

telephone transiission, re-

(itires o sonrce of high-voltage
direet curvent for supplying the plate
current fo the frausmitting tubes, in
the same manner that a receiving sel
needs BT batteries to furnish  the
plate current for the receiving tubes.
Batteries can be, and are, used in
radio transmitters to furnish this cur-
rent; but this is a rather expensive
method, as the voltages used generally
exceed H00 volts and a comparatively
heavy current is drawn by the trans-
niitting tubes. Batteries give the trans-
mitfer a very clear and pretty note,
as they furnish absolutely pure direct

current,  However, the price is abmost
prohibitive, except with very smal
transmitting  sets, as  at  least  ten

heavy-duty standard "I batteries are
needed, and they cannot he expected
to last much over six months,  Direct-
current generators driven by alter-
nating-current motors connecting  to
the power lines are used in most all
of the broadeast stations and larger
CW transmitting stations: but in that
case, also. the first cost of the motor-
generator is high, and is too great for
the average amateur operiator,  Most
users would prefer to employ some
type of rectifier in conjunetion with a
high-voltage transformer connected to
the 100-volt house lighting current ;
and use the money thus saved to by
larger transmitting tubes,

When continuous-wave (CW) trans-
mission first came to he universally
used by the amateurvs, supplanting the
older spark transmitters, it was neces-
sary for them to tind an inexpensive,

economical,  and  easily-constructed
means  for supplying the necessary

high voltage to the transmitter, Mak-
ing use of alternating-current rectifiers
in conjunction with the house lighting

cirrent seenned to be the only alterna-
tive,

There are three ddistinet parts to
sneh g high-voltage supply : the trans-
former, which steps-up Cinereases) the
voltage from 110 volis to the voltage
required by the plate of the traus-
mitting tube; the reetitier tor conver-
ting the alternating current to pulsa-
ting direct current; and the filter sys-
tem, which smooths out the pulsitions
in the current passed hy the rectitier,
and makes it into nearly pure divect-
cuarrent, There are four types of recti-
fiers in general use today: the tube
rectitier. employing Amrad 8" tubes,
Raytheon, Reetron, or similar rectify-
ing tubes, working on much the same
prinecipte as the Tungar battery charg-
the merenry are rectifier; the
synelivonons  reetifier, or synchronous
converter, whiclt is a form of eommn-
tator driven in step with the alterna-
ting enrrent by a synehronous motor
connectad  to the power  lines, and
which functions in a manner similar
to the commutator on a direct-current
generator: and various forms of chem-
ieal reetitiers, one of which will be
deseribed in this paper. The synchro-

ors;

nons  vibrating rectitier is not used
commonly  enough  to be considered.
Rectitiers have now also come into

general use for supplying the “B” vol-

tage to receiving sets,

The Chemical Rectifior

Virious solutions and combinations
of metals enn be used in chemical ree-
titiers with varying degr
Although there may he some doubt as
to whether the old stand-by chemiceal
rectifier  using  lead amd  aluminum
plates immersed in a solution of ordin-
ary borax and water is the very best
and most etlicient type, it will be de-

s of Sccess,
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seribed iu this paper, as it is without
auestion the least expensive and most
popukar chiemical rectifier, amd the na-
terials used are the most enasily oh-
taiued, A considerable number of Jjurs
are needed, the exact number depwendd
ing oun the arrangement nsed, the volt-
age of the transformer, mml whethoer
or not ahsolntely pure d-e, is desived,
The jars can be almost anythinz from
ordinary water tumblers to auaet fraig
Jars. A plate of aluminum and g plate
of lead are placed in each Jar in o
solution of “20-Mule Team™ horax, The
sizes of the plates and the capacity of
the jars are important, and are de-
pendent on a number of factors, These
things will all be taken np in this
discussion,

The high-voltage alternating current
from  the  stepnp  irosformer  ix
changed to pulsating direet current by
the rectitier, hecnnse the rectifier al-
lows the eurrent to pass in only one
direetion.  This one-way passage of
the current isx due, in the case of the
chemical rectifier, to the formation of
an aluniinum oxide amd 2 gas tilm on
the aluminum plate.  The formation
of this filnr is accomplished in the tirst
place by what is called “forming” the
rectifier,  If only one side of the high-
voltage supply is rectitied, by using the
connection shown in Fig, 1. during vne-
half of the alternating-current exele
the rectitier passes  the current,
but during the other half of the cycle
the rectitier acts s o very high resist-
ance, due to the tilm, and allows prae-
tieally no current to pass.  However,
if too great a voltage is applied to the
rectiffer, this film  will break down,
whiclhh will be indieated by bad spark-
ing in the rectifier jar. the rectitier
will cease functioning, awd alternating
current will be passed by it. If the
split-secondary circuit shown in Fig, 2
is used, there will he a set of rectifier
Jiars on euch side of the high-voltage
supply, which will allow both halves
of the alternating-current cyele to he
rectifil,  This is by far the most
popular rectifier cireuit,

But even with this donble rectifying
civenit, the peaks of the waves in the
supply current get through the recti-
fier, which causes a modulation of
the rectitier output at the supply fre-
queney, It is this a-c. “ripple” that
makes necessary the filter civenit if a
relatively pure d-c¢. ontput is expected
from the rectifier., In Fig, 3 is shown
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an ideal representation of the wave
form in different parts of this reetifier
eirenit,

With a high-voltage transformer
fuat is not center tapped, the “bridge”
cireuit shown in Fig. 4 may be used.
The same number of rectitier jars are
used in this circuit as in the eircuit
shown in Fig. 2. With the “bridge”
circuit, the secondary voltage of the
trausformer need be ouly half as great
as the secondary voltage would have to
Iw if the split-secondary circuit were
used. This can be euasily understood
from an examination of the two cir-
cuits,  In both cases shown, the out-
put of the rectitier wounld be in the
neighborhood of 1000 volts pulsating
direet enrrent. Even though the trans-
former has a center tap, the eireunit in
IMig. 4 will sometimes have to he used
when the sccondiury  voltage of  the
transtormer is not great enough,  As
a general rule, amateurs use from 500
tu 1000 volts on the plate of a UX-210
(7% watt) tube, and from 1000 to 2000
volls on a UV-203A (50 watt) tube,
The higher voltages represent a eon-
siderable overload.  We will have to
allow for a drop of 100 to 200 volts
through the rectifier and tilter; so the
transformer must have a secondary
vottage of from 600 to 4400 volts, de-
pending on the plate voltage desired
and the reetifieation cirenit used, The

LEAD;

Ve LEAD

+ -
* BRIDGE" RECTIFIER- 1000 V.
FIG.4 ah/

manner in which the lead and alumi-
uum plates of the successive jurs are
connected together is shown clearly in
the iliustrations. In all circuits, the
aluminum ix the positive end and is
connected to the plate side of the
filter.

A mistake isx sometimes made by con-
strueting lead-aluminum chiemical ree-
tifiers by not using sufficient jars for
the voltage to be rectitied. The result
is that the rectitier sparks badly, draws
exeessive current, is noisy, and does a
poor job of rectifying. This has led
many who have had experience of this
kind to look with suspicion on all
chemical rectifiers. Articles have even
appeared in authoritative radio maga-
zines which have recommended the use
of only one jar for each 75 to 100
volts to be rectified. That is not good
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pritetice.. The  voltage drop across  hending the plate over and fastening
ciich jar should not be more than it to the plate in the next jar in the

thivty volts; and it is even Dbetter to
use one jar for each 25 volts, if pnre
d-¢, is desirved, Desiring an input of
1000 volts d-c, to the fransmitter use
is made of the split-secondary circuit
of Fig. 2, there may be used a center-
tapped trinsformer with a secondary
voltage of 1100 on each side of the
center tap, or a total of 2200 volts,
Allowing a drop of only 25 volts across
each rectitier jar, it will be necessary
to connect 24 jurs across eaeh half of
the transformer sccoudary, or a total
of 88 jurs across the entire sccondary.
On the other hand. if the “bridge” rec-
titter cireult is used, a transtormer
with a secondary voltage of only 1100
will be required ; although we will have
to use the same number of jars. In
that case, there will be twenty-two
jars in each of the four sets, This
may seem like a Livge number of jars.
but they are not hard to construet, and
so it is not as bad as it sounds. If
(W is used entirely, only a very small
lilter will be needed when as many
rectitier jars as this ave employed.
If voice transmission is used, a good
filter system with a rectitier of this
size will assure the operator of the
minimum amount of ripple accompany-
ing the voice,

Plates Must Be Large Enough

Another mistuke that is sometimes
made is to use plates that are not larg.
enough for the current to be rectified.
Plates that are too small will cause
the solution to heat vapidly and evap-
oritte. One square inch of aluminum
and lead should be allowed for each
forty millinmperes of current that will
be drawn by the tvansmitter. As high
as 100 ma, per square inch can be
allowed for intermittent duty; but for
continuous operation. forty ma, is the
maximum safe value to use. If a UX-
210 tube is uxed with 1000 volts on the
plate, a current of about eighty ma.
should be tigured on. That means that
two square inches of aluminum aut
lead should be immersed in the solu-
tion in each jur to carry this current.
If a higher power isx used in the trans-
mitter, a correspondingly larger swr-
face of aluminum and lead will have to
be presented to the solution. To ob-
tain a surface of two square inches,
a strip of aluminum one-half inch
wide and four inches long, or a
strip one inch wide and two inches
long may be used. The lead strip
should be of like size. An extra two
inches of length must be allowed for
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series. The lead and aluminum placed
in each jar should be parallel and
about an inch apart. They must not he
too near the walls of the jar, or beil-
ing of the solution may oceur at that
point. It is best to leave at least an
inch between the bottom of the con-
tainer and the bottoms of the plates, so
that the sediment which naturally col.
leets will not short-cirenit the plates,
Jelly glasses, tumblers, or fruit jars
cian be nsed as the containers, the size
depending on the sizes of the plates.
Pint Mason fruit jars are cxeellent
for this purpose. The lead and alumi-
i strips in adjacent jars should
be bolted securely together by half-
inch long, 8-32 machine screws, as
shown in Fig. 5

Good Grade of Aluminum Used

One  difliculty  in building a good
chemicat rectitier ix in obtaining chem-
feally pure aluminum. Only the pur-

est aluminum  obtainable  should be
.AL. LE.AD AL, LE‘AD AL. LEAD
i 3 i ! B v
\ : v

-RECTIFIER ASSEMBLY-
FIG.5

used, if best results are desired. Plates
cut from aluminum that is not pure
will not form properly, and will show
brown spots, due to the presence of
iron, carbon, or other impurity. An
excellent grade of pure aluminum can
be obtained from old lightning arrestor
cones, They can be purchased very
cheaply from any electric light com-
pany, and they have the advantage of
being atready formed, Most hardware
companies sell a select grade of alumi-
num that is better than ninety-tive per
cent pure alnminum.  The writer pur-
chased some serap aluminum that was
left over from the construction of
special automobile bodies from an auto-
mobile company. and found it to work
very well. The aluminum platex
shonld be about 1/16-inch thick. The
thicker they ure, the longer they wili
last, of course, The thickness of the
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lead plates does not matter, so thin
lead plates are advisable, as they are
cheaper in cost,

Description of An Actual Unit

As a practical example, the descrip-
tion of a rectitier the writer built for
use with a UV-203A (50 watt) tube is
here presented. A center-tapped trans-
former with a total secondary voltage
of 2200 volts was used with an eighty-
eight jar rectitier. To carry the plate
current for the 50-watt tube, the alu-
minum and lead plates were miule one
inch by five inches, with tliree inches
of each plate immersed in the solution,
The lead and aluminum shects were
taken to a tinsmith's shop, and the
plates eut out and bent and the holes
punched by machinery. The cost of
this work was very small, and a con-
siderstble amount of time was saved
thereby. The plates were then put in
a strong solntion of boiling witer and
Ive, and left in this solution until the
shiny surface was eaten from the
aluminum. This treatment very ma-
terially aids the rapid formation of the
plates. The plates should not be
handled any more than necessary after
this cleaning. The plates were then
bolted together and placed in the pint
fruit jars. A little more than cnongh

distilled water to fill the jars was put
in a Laivge pan amd warmed,  Then as

much  20-Mule Team borax  as  the
wiater wonld absorh was added, and
(he solution let staud until cool. 11

is important that distilled, and not tap
witler be nsed, amd that o thoroughty
saturated  solution be  formed.  The
jurs were tilled to within three-quar-
tors of an ineh of the tops with this
soltion, and the rectifier was ready
for forming.

When forming the rectitier, it is
necessary fo connect a resistance in
series with the primary of the trans-
former to prevent burning it up, or
blowing the line fuses, as, at first, the
rectitier forms an almost direct short-
cireuit across the secondary. An in-
candeseent lamp should be placed in
series with the primary. When the
power is first turned on, the kimp will
light brightly, but it will gradnally
Jdim as the reetitier plates form. An-
other lamp should then be added in
parallel with the first, and left until
they both dim. Then an electrie iron.
heater, or anything that draws con-
siderable enrrent may be connected in
place of the lamps. After about an
hour or two of forming the rectifier
in this manuer, the transfurmer pri-
may be connected directly to

mary
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rectitier put  into
Well-tormed  ahnminum  plates
have a dull, even surface,  After it is
tinished, it is a good plan to put the
rectifier in an inclosure equipped with
i cover, so that dust and dirt will not
et into the solntion,  Asx the water
evaporntes onl ol the jurs, more dis-
tilled water should he added to take
its place,

When the rectifier is working prop-
erly, there should be a unitorm dull
blue glow, or blue hialo, around :all of
the ahmminum plates it they are of
pure material. A cell that is dark
ix usually dead, and is not functioning,
The aluminum plates should be re-
moved from dark cells, or cells that
spark badly, and new ones substituted.
sSeintillation or sparking in a cell
shows that an over-voltage is lelng
applied to that cell, Quite often, cer-
tain cells spark badly because the
other cells are deid, and the ones that
are sparking are carrying all of the
load. in that case, of conrse, it is
the other eells that will have to Dbe
changed. The user will have to mnse
his own judgment in replacing ele-
ments. A good rectitier will give ex-
cellent resuits over a long period of
time with but little care,

the line, and the

use,

How Long Should a Radio Receiver Last?

111 tife of a radio receiving set
has never been determined defi-
nitely though many unfounded
conjectures have been made by
persons not thorougbly familiar with
its construction. Such predictivns as
were made varied anywhere from two
to five years, unone of them correct
when considering a well-designed and
efficiently constructed receiving outtit.
The life of a radio set, say Strom-
berg-Carlson engineers after i series
of tests to determine this factor should,
nnder ordinary conditions, at least
equal the buman span. This state-
ment is based on the results of cure-
tul investigntions conducted at the
factory in Rochester extending over a
period of several years
The modern receiver, the report re-
veals, is subject to mechanicul wear at
only three points which ave: the hear-
ings in the variable condensers: the
volume control unit and the “on” and
coff” switeh,  While the parts that
are subject to mechanical wear are
usually designed to be easily replace-
able in regnlar servicing operations.
each unit is selected by the aid of
“hreakdown” tests to give a lifetime
of service, Theses tests operate the
moving puarts of the apparatus hun-
dreds of thousands of times, which re-
(duced to yvears of vperation represent a
life-time of uninterrupted service.
‘The problem of deterioration by
moistnre entering the radio receiver
is of major importance in figuring the

life of the apparatus, A Stromberg-
Carlson sets, for instance, are com-
pletely protected from the detrimental
action of moisture by sealing all coils
and capacitators in metal containers,
and through the application of corro-
sion resisting tinishes to the metal
work. Furthermore, there are no liquids
or electrolytic clements in the consfruce-
tion that might change with time,

Of major jmportance also is the
“factor of safety” provided in the clec-
trical insulation and diclectries em-
ploved in the chassis and the Joud-
speaker, The highest grade of receiv-
ers, such ax the Stromberg-Carlson, use
a factor of safety that insures against
breakdown for all extremes of oper-
ation,

Another item of importance in tigur-
ing the life of a receiver ix tbe ability
of the various resistors to withstand
adverse climatic conditions, It has
been fonnd by field tests that wire
wound resistors, for cxample, must
have a conductor size adequate to
withstand the mechanical strains of
contimred heating and cooling, as well
as a vitreous enameled covering over
the wire to seal against corrosion and
other damaging effects of moisture,

The wiring of the receiver merits
particular consideration with regard to
soldering. as long efficient life of the
receiver depends on the materials used
in this operation.

While guick and secure soldering can
be done by an Inexperienced worker,
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wlhen  so-called “aclds™ or soldering
pastes and solutions are used, it was
early found in telephone apparatus cou-
struction that these kinds of solder-
ing fluxes introduced troubles at 2
later thne. Some of these fluxes are
conductors for electricity and through
creepage alung the apparatus terminals
or wires cause “cross-talk” or defects
in operation. In other cases, the paste
collected  conducting dust which in
time caused electrieal trouble.

More than thirty-tive years ago, the
Stromberg-Carlson  Company  learned
that rosin flux could be used with
safoty in wiring the most intricate
telephone cireunits without danger off
defective insulation at a later date.
Some of these early switchboards are
still in use, after 30 years of unin-
terrupted service.  This lifetime ex-
perience with satisfactory materials
has been extendedd into the radio re-
ceiver field by this manufacturer.

Of course, it is unreasonable to ex-
pect @ radio receiver to operate ef-
ticiently throughout a lifetime without
receiving a reasonable amount of at-
tention, any more than one would ex-
pect an antomoebile to run indefinitely
without adequate service, Vacuum tubes
are among the most important consid-
erations in this respect. Their ocra-
sional replacement should be practiced
if the masimum efficiency is desired at
all times. Iven one slightly defective
tube will have a detrimental effect upon
the operation of the set as a whole.
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Modification of Superheterodyne Receivers

Double Detection Improves Selectivity

N the double-deteetion or  <uper-

heterodyne type  of radio receiver

it ix customary that the incoming

high-frequencey wave be impressed
on a frequeney converter which re-
duces the wave to an  intermedinte
frequency and. after modulation, the
intermediate-frequency  wave is in-
pressed on a second frequency  con-
verter or detector, which yields o xsig-
nal in the Dbroadeast band,  Now.
according to a patented receiving cir-
cuit of John F. Farrington of Flush-
ing, New York, and Edwin 11, Smythe
of Chicago, Hinois. the same frequency
converfer or detector cireuit is used
for consolidating the modulated waves
of the received signal with the locally-
generated waves—and this same detee-
tor circuit transtates the consoliduted
waves into a signal of the broadenst-
band frequency,

This  newly
dyue  circuit, patent
have heen assigned to
Electric Company, also
balanced or push-pull characteristic,
In this particular, the intermadinte
frequency circuit is connected between
the input and output circuits. the con-
pections  being  made  symmetricallv
with relation to one circuit and differ-
entially in its identity with the other.
thus aiming to obviate singing effects.
The compuonent parts of this single-
frequency converting or detecting eir-
cuit, as illustrated in the dingram,
are: a radio receiver, including an-
tenna: a balanced detector; a band
filter ; a low-pass filter: and two radio
amplifiers,

The balanced detector has two three-
electrode vacuum tubes, The auxiliary
wrids of these tubes are associated with
the terminals of the secondary winding
of an input transformer, the primary
winding of which is incorporated in
the antenna circuit. The mid-point of
the xecondary winding of the first
transformer isx conneeted through the
secondary windings of two other trans-

patented  superhetero-
rights to which
the Westerp
embodivy the

By 5. R. Winters
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Farrington - Smythe superhetero-
dyne receiver circuits.

formers
fithes,

to the cathodes of the two
The plates of these two tubes

are associated with the terminals of
the primary  winding of an output
transformer.  ‘The mid-point of this

primary winding is connected through
the primary winding of still another
transformer to the cathodes of the two

tubes.  The secondary winding of this
output transformer 1s connected
through a band filter. to the input

cireuit of one of the aundie amplifiers.

The band filter employed is that
deseribed in United States patent No.
1,227.113. This filter is represented ns
being able to pass currents of a fre-
quency  intermediate to the incoming
radio frequency and the signal fre-
quencies and currents  within  either
the upper or lower sideband of that
intermediate frequency. At the same
time, it is supposed to suppress cur-
rents of higher frequencies. The low-
pass filter likewise 1s intended to pass
currents of the signal frequencies and
to suppress  currents of higher fre-

quencies,
As illustrated in the cireuit diagram.
this improved and simplified super-

heterodyne functions in this wise: The
desired signal from a certain broad-
casting station is picked up in the
usual way. The chosen signal of mod-
ulated  radio  waves is  impressed.
through the first transformer. upon

the input circuits of the balanced de- -

tector. These modulated radio waves
interact with the waves from the
locally-generated source in the detec-
tor. This action produces in the

secondary winding of the ontput trans-
former o current having components
with frequencies equal to the sum and
difference of the incoming and locally
impressed frequencies, each wmodulated
by the signal frequencies.

The ~ignal-modulated radio waves
are reproduced in the secondary wind-
ing of the output transtormer., ‘The
band filter blocks the passage of these
waves to the amplitier.  The radio
waves produced by the loeal generat-
ing source and impressed on the com-
mon branch of the detector input eir-
cuits are balanced out in the primary
winding of the output transformer.
Thus they are not admitted to the
secondary winding of the latter. While,
it is true, the waves from the local
generator are reproduced in the sec-
ondary winding of the output trans-
former the low-pass filter is a bar to
their passage to the audio amplifier.
Om the other hand, currents of an in-
termediate frequency modulated by
signals, are chosen by the band filter
and delivered to the audio amplifier.

Speaking of the advantage of super-
heterodyne receivers in general and of
this one in particular, the designers of
this circuit state: “Since the sig-
nal-modulated  intermediate-frequency
waves are greatly amplified by the first
amplifier. a greatly amplified signal is
obtained from detection of such ampli-
fied-signal modulated  intermediate-
frequency waves. Therefore, the am-
plitude of the signal resulting from
double detection is many times greater
than that of the xignal resulting from
direct detection of the incoming signal
modulated high-frequency waves, Con-
sequently, the double detection receiv-
ers shown in this diagram are highly
selective, since any low-frequeney cur-
rents resulting from direct detection of
any  incoming  interfering high-fre-
quency waves are negligible, compared
to the desired amplified signal result-
ing from double detection.”

RADIO ENGINEERS MEET IN
CANADA

The Toronto Section of the Institute
of Radio Engineers announces that the
first international 1. R. 15 convention
will be held in Toronto on August 18th
to 21st. with headquarters in the King
Edward lotel,

The executives and members of the
Toronto Seetion have been active in
radio affairs and as a result, this is
one of the fastest growing sections of
the Institute,

Technical papers of great interest to

all radio engineers will he presented
and discussed during the convention,
Iuspection trips have been arranged to
allow delegates to see how radio ap-
paratus ix produced in Canada, A
special technical exhibit of component
parts will be one of the features of
the convention. Shopping tours, sight-
seeing trips and other entertainment
have been arranged for the ladies.

It ix estimated that approximately
GO0 delegates will come to Toronto
for this convention which is expected
fo be one of the most outstanding
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meets in the history of the lustitute.

The Canuadian radio wanufucturers
have co-operated in making it possible
to hold this eonvention in Canada and
with their assistance, and the co-
operation of the lustitute as a whole,
the convention will be a huge success.

The Toronto Section of the I. R. E.
wias formed in the year 1925, at which
time Donald MeNicol, then viee-presi-
dent of the Institute went to Toronto
to  get the new unit  establixhed.
Charles L. Richardson was the first
Chairman of the Section,
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The Standard

Method of Measuring
Receiver
Characteristics’

By C. T. Burke

HE “standard signal” method
of rating radio receivers has
met with general acceptance
since its proposal several years

ago. This method of receiver evalua-

tion requires an accurately known volt-
age of known degree of modulition ad-
justable over & wide range, including
values of very small magnitude. The
input to the receiver is adjusted until

a standard output power is obtained

and the input voltage is taken as a

measure of the receiver sensitivity.?

The functional diagram of Fig. 1
illustrates the arrangement and use of
the equipment required by these tests.

The output of the modulated radio-

frequency oscillator is passed into an

attenuator consisting of a resistance
network so designed that its attenua-
tion over the operating frequency range
can be cateulated from its constants.
The attenuator is coupled to the re-
ceiver through a dummy antenna of
prescribed constants. The power out-
put of the receiver is measured by any
one of several satisfiictory methods.
The method of measurment out-
lined above forms the foundation for a

Signal

put as the separation between the re-
ceived and interference signals is
increased.

One or More Stages May Be
Measured

The sanie principle of measunrement
and type of equipment can be used in
investigating the operation of portions
of the receiver circuit. Thus a singte
radio-frequency stage or the entire ra-
dio-frequency amplifier could be meas-
ured, or detector characteristics could
be investigated.

The principal component of the
equipment required for these tests is 2
modulated radio-frequency oscillator
provided with means for adjustment of
its output voltage to known values over
a wide range. The essential require-
ment of a generator for this purpose
is that it produce an accurately
known voltage between its output ter-
minals and nowhere else. It is readily
realized that if the receiver picks up
energy from the generator in addition
to that measured at its input terminals,
the test will be of no value. The first
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complete test of receiver performance.
In establishing the rating of a receiver,
a series of sensitivity measurements at
frequencies ineluding the entire op-
erating band would be taken. Selectiv-
ity curves. i.e.. eurves of sensitivity for
signals differing in frequeney by in-
creasing amounts from that to which
the receiver is tuned, at a number of
frequencies throughout the band can
be plotted from data obtained in the
same manner. The output of the radio-
frequency oscillator is adjusted as the
oscillator frequency is changed in smali
steps, so that the receiver output is
kept constant. The frequency to which
the receiver is tuned, the frequency of
the oscillator, and the voltage input to
the receiver are recorded. From these
data, a selectivity curve may be plotted
showing the strength of interfering sig-
nal required to give the standard out-

* General Radio Erperimenter.

1L, M. Hull, Proceedings of the Radio
Ctub of America, October, 1928; I E,
Yearbook, 1929, pp. 106-128,

two requirements of the generator are,
therefore, adequate shielding and a
means of adjusting and aceurately
determining its output voltage over a
wide range ineluding very small mag-
nitudes. The problem of shielding,
while quite troublesome, involves only
the application of known principles.

It is necessary to obtain output vol-
tage of a few microvolts. Since there
is no known method of measuring such
voltages directly, it is necessary to
attenuate a measurable voltage by
means of a calculable network in order
to obtain voltages of this magnitude.
The design of an attenuator which is
accurate at broadcast frequencies is a
problem of considerable difficulty. The
voltages involved at the lower ends of
the attenuator are so small that minute
pickups and ground currents will
greately affect the output voltage. The
design of such an attenuator involves
not only the design and layout of units
which will have negligible reactance in
themselves, and between units in the
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This Instrument is for Both Laboratory
and Production Line Use.
Reduced to a Minimum and There

is No “Pickup” From the

Leakage is

Generator.

attenuator assembly, but also the loca-
tion of grounds and return conductors.

The General Radio Company in
cooperation with the Radio Frequency
Laboratories, Inc., brought out its
original standard-signal generator, the
type 403, in June of 1928. This in-
strument provided a modulated output
in the broadecast range adjustable
between 2 and 200,000 microvolts.
Complete shielding of the generator
permitted its use with unshielded re-
ceivers.

While the Type 403 standard-signal
generator proved entirely satisfactory
for the uses for which it was designed,
development work directed particu-
tarly at the elimination of its three
principal  limitations was continued.
First, and probably most important, it
wias not readily adaptable for use at
frequencies outside the hroadeast band.
Second, the radio-frequency oscillator
was required to deliver so much power
that external batteries were necessary,
which seriously impaired the useful-

ness of the instrument for such pur-
poses as field-strength measurements

where portability is an important con-
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sideration. Third, the elaborate shield-
ing made the process of changing tubes
or making other adjustments inside the
gener:tor excessively involved.

As a result of this program, the new
Type 403-B standard-signal generator
was placed in production last summer.
The most radical design change was
the lowering of the power in the oscil-
lating circuits. The older model used
112-type tubes with 135 volts on the
plate, and its radio-frequency oscillator
delivered 100 milliamperes to the at-
tenuator system. In the Type 403-B,
12-type tubes were used with a plate-
battery voltage of only 45 volts; the
input to its attenuator was only 5
millinmperes. This reduction in level
of the power input to the attenuator
accomplished two of the objects of the
redesign. Since the amount of shield-
ing largely depends upon the power
level in the oscillator circuit, the
change permitted a very extensive sim-
plification of the shielding system. The
smaller batteries could be placed in-
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side of the instrument without increas-
ing the cabinet size. The oscillating
circnit was also redesigned to permit
the use of plug-in coils, thus extending
the frequency range of the instrument.

Development work on the generator,
particularly on attenuator systems, was
actively continued, even after manu-
facture of the new instrument was
started. The problem of attenuator
design is peculiar in that it is more
difficult to check the performance of
attenuators at low output levels than
to design them. The attenuator Sys-
tem had a total voltage attenuation
ratio of 20,000 to 1 with minimum out-
puts of a few microvolts at radio fre-
quencies. There is no known method
of measuring a microvolt of alternating
current directly. All methods of meas-
urement of voltages of such magnitude
are comparison methods and involve at
least as great a possibility of error as
does the attenuator system being
checked. Four methods of comparison
are available, Two attenuators of dif-
ferent construction but identical ratios
may be connected in cascade. As the
attenuation of one is increased and
that of the other is decreased by the
same amount, the output should re-
main constant. The validity of this
method rests on the reasonable belief
that two attenuation systems of dif-
ferent construction would not have
compensating errors at all attenuations
and at different frequencies. It is sub-
ject to the disadvantage that there is
no direct indication as to which atten-
uator is responsible for any error that
may appear.

Another method varies the current
input to the attenuator as the attenua-
tion is changed. This method is neces-
sarily confined to a limited range of
attenuation steps, since the current
input to the attenuator must be kept
within the operating range.

A third method of attenuator cali-
bration is to observe the output of a
radio receiver as the input is increased.
This involves a knowledge of the de-
tector characteristic of the receiver

amounting to a calibmition of the re-
ceiver. The difficulty of such calibra-
tion without a source of known input
voltage is obvious.

A fourth method is to heterodyne
the output of the attenuator wunder
test, and amplify it at a lower fre-
quency. An attenuator, calibrated at
the lower frequency included in the
low-frequency amplifier, is used to
check the high-frequency attenuator.

All four methods depend upon an
unknown receiver characteristic to
determine the amount of difference in
the two voltages compared. If there is
no difference, however, the receiver
characteristic does not enter the meas-
urement except when the third method
is used.

Range Includes Fourteen 2 to 1
Ratios

It is the opinion of those most famil-
iar with the problem that it is impossi-
ble to obtain a voltage attennation
ratio of 2 to 1 at 1000 kilocycles with a
smaller probable cerror than 1 per cent.
The range of the attenuator used in
the standard-signal generator includes
fourteen 2 to 1 ratios. The probable
error of such a system may, therefore,
be about 15 per cent. It should Dbe
noted that this is a limitation of the
method of checking the attenuator, not
necessarily of the attenuator itself.

With improved methods of checking
the attenuators, several sources of
error were discovered, necessitating
changes in the attenuator system.
Coupling to the attenuator leads was
found to exist, as well as coupling
between input and output sections of
the attenuator, which had a total vol-
tage attenuation ratio of 20,000 to 1
in a single shielded compartmnent. It
was also found that heavy currents
flowing in the shielding about the at-
tenuator set up fields which coupled
into it.

Several measures were adopted to
overcome these difficulties. The use
of a type of comcentrie conductor in
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whichh the low potential side of the
circuit forms a shield for the high po-
tential side eliminated the trouble due
to voltages induced in the wiring.
Capacity coupling between the two
ends of the attenuator was eliminated
by dividing it into two sections and
shielding them from each other. The
entire assembly was then placed in a
separate shielded compartment elec-
trically isolated from the main shield-
ing except for a connection at one
point.

With the new attenuator, which is a
couventional L-network, a maximum
total probable error in the attenuator
system of less than 15 per cent is in-
dicated. In other words. the error in
the smallest output voltage due to the
attenuator is less than 15 per cent if
all of the individual ervors between
steps were cumulative. The possible
cumulative error, of course, decreases
as more sections of the attenuator are
removed from the circuit to obtain the
higher voltages.

The Type 403-C standard-signal gen-
erator, as the latest design of the new
instrument has been designated, con-
sists essentially of a modulated radio-
frequency oscillator. The tuning range
covered by five coils extends from 15
to 1500 kilocycles. In addition to the
main tuning condenser, a secondary
frequeney control is provided for use

TYPICAL
SENSITIVITY  CURVES
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Fig. 3. Sensitivity curve.
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Fig. 4. Selectivity curve.

in taking seleetivity curves, where a
sniall change in frequency is desired.
This control consists of a copper sector
whichh moves in the field of the tuning
coil and changes its inductance.

Since the frequency change due to
this adjustment results from a change
in inductanee, the percentage change in
frequency for a given setting is not
directly affected by the setting of the
main tuning control, which changes
the capacity in the circuit, Modula-
tion is provided for with a 400-cycle
vicuum-tube oscillator included in the
generator. Terminals for external
modulation with input leads properly
filtered to c¢liminate radio-frequency
leakage are also provided. The exter-
nal oscillator should be capahle of
maintaining about 135 volts across 2500
ohms In order to produce 30 per cent
modulation,

Input Measured in Microvolts

The input current to the attenuator
is read on a thermocouple meter cali-

brated in microvolts, and the attenu-
ator is calibrated as a multiplier. The
attenuator has a non-reactive output
impedance of approximately 10 ohms
at all steps except the two correspond-
ing to greatest output veltage.

The cntire assembly is enclosed in a
shielded cabinet. Filter circuits are in-
cluded iu the leads to tlie meters, mak-
ing screening in front of the meters un-
necessary. The instrument can be used
with unshielded receivers without any
pickup from the generator. The mosr
sensitive receivers available have failed
to detect any signal voltage when con-
nected to the generator with the gen-
erator output switch set at zero.

A standard dummy antenna made in
accordance with the specifications of
the Institute of RRadio Engineers is

available. Its constants are:
Inductance . . . 20 microhenrys
Capacitance . . 200 micromicrofarads
Resistance. . . 25 ohms

The effective height is taken as four
meters.

The Type 403-C standard-signal gen-
erator requires two 12-type vacuum
tubes for operation. Spuce is pro-
vided in the cabhinet for the necessary
batteries ; i.e, 1.5 volts for the filament,
and 45 volts and 67.5 volts for the
plates of the radio- and modulating-
oscillator tubes, respectively.
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The Type 403-C standard-signal gen-
erator possesses the features required
for the measurement of receiver char-
acteristies with facility. The voltage
of the output system is continuously
variable over a wide range. Leak-
age is reduced to a minimum, permit-
ting the measurment of very sensitive
receivers. Selectivity curves may be
rapidly run by use of the fine adjust-
ment on the frequency control. The
use of external moduliation makes over-
all characteristics readily obtainable.

The curves of Figs. 3, 4, and 5 are
illustrative of the type of receiver
data that is obtainable with the signal
generiator. The effect of side band
cutting is noticeable on the audio-fre-
quency characteristic of Fig. 5.

While the standard-signal generator
is used extensively in receiver testing,
both in the laboratory and the produc-
tion line, its uses are not limited to
receiver performmance tests. Another
wide range of usefulness of an instru-
ment of this sort, producing a known
voltage of small magnitude, is in the
measurement of the radio-tield inten-
sity (field strength) of transmitters.
The portability of the instrument, with
all batteriex contained in the cabinet,
ix of particular advantage in this con-
nection.
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COMMERCIAL ELECTRIC POWER
COMPANIES’ EARNINGS FROM
RADIO

It has been determined that for mod-
ern radio receivers the average com-
mercial electric power used amounts
to about 100 watts per receiver. Taking
the average power cost at 7% cents
per kw,, and the average daily use per
receiver as 3% hours, this totals about
$9.47 per receiver per year.

In the Washington hearings held re-
ecently on the Department of Com-
merce’s annual supply bill, W. D. Ter-
rell, ehief of the radio division stated
that there are ten million receivers in
use in the United States. The National
Electrie Manufacturers Assoeiation es-
timates 7,100,000 receivers in opera-
tion. The figures from this souree
might be expected to be very conser-
vative. Another source of statistics

reports that there are 11,800,000 re-
ceivers in use, ITowever, taking a
figure of but 5,000,000—one half of
the Department of Commerce’s total—
as consuming commercial electrie enr-
rent, for direct operation or for bat-
tery charging, we arrive at the aston-
ishing total of $47,250,000.

In addition to this there is a very
large increase in the commercial light-
ing load as the result of millions of
lights being used for several hours
each evening while radio receiver own-
ers listen-in on broadeast programs.

Studies on the cost of operating ra-
dio receivers have recently been made
by the Stromberg-Carlson Company of
Rochester. They find that a typieal
one of their receivers consumes a max-
fmum of 90 watts (as much power as
is nused by two 45-watt eleetric light
bulbs). This is a cost of about nine-
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tenths of a eent per hour, tigured at
the rate of 10 cents per kw. hour.
Figured on the same basis, this com-
pany's No, 634 radio-phonograph com-
bination ean be operated for nine-
tenths of a eent per hour for the radio
set only, and one and two-tenths cents
per hour when operating the phono-
graph (maximum of 120 watts).

In addition to the set owner's con-
tribution to power company’s earnings
there is the considerable cost of broad-
cast station electrie power. All-in-all
the “Publie Service” companies do very
well with this by-product of radio.

At a time when unemployment was
so widespread that the national and
state governments had to bend all
effort toward remedy, February. 1930,
the output of the electrie light and
power industry was 3 per ecent higher
than in February, 1929.
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Measurement of Loud-
speaker Impedance
Under Operating

In

Conditions

* By R. R. Ramsey and George M. Urey

URING the past year or two a

great amount of interest has

been taken in the performance

of loudspeakers, audio trans-
formers, and choke coils. Often the
induetance or impedance is measured
at one or more frequencies using one
of the standard methods such as the
a-c. impedance bridge. The assump-
tion is then made that this is the value
of the coil when used in the receiving
set.

It is well known that the induection,
B, of an iron core coil depends upon
the field, II. This means that the
inductance or the impedance of an iron
core coil depends upon the current in
the coil. This is true whether the
current is a-¢. or d-c. The magnetic
modulator which is used to modulate
the output of a high-frequency Alex-
anderson ulternator depends upon this
effect. In the magnetic modulator the
inductance of the coil in the radio-
frequency circuit in which the modu-
lator is placed is changed by means of
a direct current.

In the case of a loudspeaker the im-
pedance increases with the response
of the speaker. Measuremen(s show
that the current decreases or the im-
Dedance increases when there is a de-
cided response peak in the Iloud-
speaker.

To obtain the response curve of a
loudspeaker one must have rather
elaborate apparatus such as an ampli-
fier and a microphone and these must
give uniform response for all audible
frequencies. After these have leen
obtained and calibrated one must have
a sound-proof room, one in which the

*I'. R. Ramsey, Professor of Physics
Indiana University; Author o “h'gpcrif
mental Radio” and ““The Fundamentals of
lradin.”

+ George M.

Urey, Engineer R. 0. A.
Photophune Co.

walls are perfect absorbers of sound
of all frequencies. It is practically
impossible to get a room free from
retlection and standing waves. Since
this is true one is never sure but that
perhaps some of the characteristics of
the response curve are due to the
rooin.

Sinee this is a relation between
response and impedance one can pre-
diet the response fairly accurately
from the impedance curves. .\t least
all decided resonance peaks will show
up. However, the curves must he made
under the exaet conditions which exist
in the ecircuits in which the apparatus
is used.

In Fig. 1 the connections are shown
in which a Leat frequency oscillator is
used to generate an a-c. em.f. of any
desired frequency from 30 cycles to
10,000 cycles. Fig. 2 gives the circuit
in which Westermy Electric constant fre-
quency records and a phonograph are
used uas the source of e.n.f. These rec-
ords can be obtained giving frequencies
from 30 cycles to 10,000 cycles. This
connection is seen to be the usnal con-
nection of a high impedance loud-
speaker connected in the plate circuit
ot the power tube of an amplitier

which is counnected to an electric
pickup on a phonograph. The only
change is that d-c. and a-c. milli-

ammeters are connected in series in
the output circuit and a vacuum tube
voltmeter is connected across the ter-
minals of the loudspeaker.

The vacuum tube voltmeter, since it
is the “leaky grid” type, takes no load
and measures the a-c. potential across
the terminals of rhe loudspeaker. The
d-c. milliammeter measures the direct
current through the coil and the a-c.
thermo-meter measures the root-mean-
square of the d-c. and a-c. components
of the current through the coil. From
these readings the value of the alter-

Vi%
VOLTMETER

L.s.coiL

AMPLIFIER
o to
TnT
BEAT Low EASS
FILT
FREQUENCY a
OSCILLATOR
FIG.1

Connections of a beat-frequency oscillator to generate frequencies from 30
to 10,000 cycles.
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Operation When

There Is a Decided Response Peak, It
Is Desirable to Make Current and

Impedance Measurements.

nating current is calculated by the
method explained later. The im-
pedance is the ratio of the alternating
current to rhe alternating e.m.f.

In using the method certain precau-
tions must be taken. Low-pass tilters
10,000 cyele cutoff must he placed in
the cirenit to ent off any radio-fre-
quency current which may be gene-
rated in the oscillator or amplitier. In
Fig. 1 such filters are shown diagram-
matieally at Fy between the oscillator
and the amplitier and schematically at
F,; in the plate circuit of the amplifier.
In Fig. 2 a filter is used in position F
in the plate cirenit of the amplitier.
Without a filter the vacunm tube volt-
meter may show an e.am.f. when the
oscillator or phonograph record is in-
active. This potential as measured by
the vacuum tube voltmeter may dimin-
ish when the audio e.m.f. is applied.
The explanation for this extra poten-
tial is that the oscillator or amplitier
may generate radio-frequency current
which produces no audihle effect in
the speaker but which causes a large
e.m.f. at the terminals of rhe speaker.

In this connection it may be related
that recently a student picked up on
a short-wave receiver excellent music
from a resistance coupled amplifier
whieh was used to amplify phonograph
music. The tuning was very sharp in
the neighborhood of 20 meters wave-

length. The resistance coupled ampli-
fier in this case was a short-wave
transmitter. This suggests that rhe

quality of many amplifiers might be
improved if filters were used in front
of or hehind the amplitier. Perhaps
filters in both positions would improve
the quality.

Method of Making the Measure-
ments

The measurements were made in the
following manner. The amplifier was
first energized. This sent a direct cur-
rent through the speaker and the mil-
lianmmeters. The readings of both instru-
ments were read to note if both meters
read the same on direct current.
(Some thermo-meters do not read cor-
rectly with direct current while they

may read correctly with alternating
current. A meter must he used which
will read the same with current in

either direction.) The source of audio
e.mn.f. was then turned on and the am-
plifier was adjusted to give good re-
sponse in the loudspeaker, The vacuum
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tube voltmeter was read and the read-
ings of the two current meters were
read. The d-c. meter reads the direct-
current component of the current while
the thermo-meter reads the root-mean-
square of both the divect current and
the alternating current. This is the
root-mean-square of Ig.c. + I, sinw t.
This root-mean-square is

VieT [l + Lsnw tP dt
fTwdt

which is equal to |I2,, + I’,... Since the
d-c. is known from the d-c. meter we have
2, = [Py + Pusc]t — Pa.o from which
the value of the alternating current can be
calculated. Then the impedance, Z =
By o/Le.

The theory can be checked with or-
dinary 60-cycle current using ordinary
alternating-current instruments if one
measures the impedance of a large air
core coil by means of this method and
then again by means of alternating
current alone. With air core coils the
impedance is the same with both
methods. The direct eurrent does not
change the pernieability of air.

i IHHIIT)

Fig. 2.
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Fig. 3 gives two curves in which im-
pedance in ohms is plotted against fre-
quency Dplotted on logarithmic paper.
The upper, dotted line shows the val-
ues when measured with alternating
current alone, The lower, heavy line
curve shows the values of the im-
pedance of the same speaker when
measured under operating conditions
using constant frequeney records as
diagrammed in Fig. 2.

The average impedance is lowered
by the direct current. The forms of
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the two curves are much the same but
the variation of the impedance is in-
creased by means of the direct cur-
rent. Detween 150 cycles and 5000
cycles the greatest variation of the
dotted line is from 6100 ohms up to
9750 ohms or a variation of 3650 ohms,
The greatest vaviation of the full line
curve is from 3100 ohms to 9500 ohms
or a variation of 4400 ohms. If we
assume that the average impedance
with alternating current is 8000 ohms
the fluctuation is 3650-S000 or 45 per
cent. If we assume the average im-
pedance with both currents is 73500
ohms the fluctuation is 4400-7T300 or
57.5 per cent.

From the above results it will be
seen that if one wants to know how a
particular coil performs it is necessary
to make mensurements using the exact
circuit in whieh the apparatus is used
in practice.
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The Loftin-White

Direct-Coupled
Amplifier

By John Dunsheath

OME students of radio amplifier
circuits casually viewing the
diagrams of the Loftin-White
hookup have at the outset had

the notion that the principle resembled
closely ordinary resistance-capacity
coupling; or, resistance coupling.

Perhaps reference to Fig. 1, will en-
able the student Detter to understand
the principle of this new amplifier and
how it differs from others.

The inductances in transformer coup-
ling, and the condensers in resistance
coupling have tendencies to distort the
notes or audio frequencies in audio-
frequency amplitiers.

Loftin and White desired to do away
with such inductances and condensers,
designing an amplifier that would

faithfully reproduce and amplify all
of the notes. The inventors desired to
connect directly from the plate of the
tirst tube to the grid of the second
tube, but such connection made the
¢rid of the second tube of the same
d-c. potential as the plate of the first
tube. If the older method of conmnec-
tion were used the cathode of the
second tube would then be at a lower
value of dirvect-current than its grid.
Loftin-White avoided this condition by
raising the eathode of the second tube
to a potential higher than the plate of
the preceding tube. Incidentally, of
course, they raised the plate of the
second tube to a still higher potential.

The resulting difference in d-¢. po-
tentinl as used in TLoftin-White direct

www americanradiohistorv com

ance—Capacity

Some Students Have Gained the Idea That
The Loftin-W hite Amplifier is Simply
a Variation of the Early Resist-

Hookups.

This Article in an Original

Manner Describes

the Difference.

coupling, and those used in resistance
and transformer coupling, are indicated
in Fig. 1. The grid of the first tube
(Gy) ; cathode of the first tube (IK;);
sereen-grid (8G); plate of the first
tube (Py) ; grid of the second tube (G:)
and plate of the second tube (I':) indi-
cate the relative potentials of these
elements with reference to the voltages
at the left.

The left portion of Fiz, 1 shows the
relative d-c. potentials of the elements
in the Loftin-White direct-coupled ar-
rangement. The right portion shows
the relative d-e. potentials in the trans-
former or resistance eoupled amplifiers.
Comparison of the right and left por-
tions will show the relative d-c. poten-
tizls in the T.-W as compared to resist-
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It may be noted that the d-c. poten- +450¥pc P2
tlals in the L-W amplifier are always e
on “the up and up” while d-c. poten- 400V—A—
tials in resistance and transformer '
coupled amplifiers step up, up, down,
up, up. 350v.1— D.C. g
There is, of course, more than this to POTENTIALS { D.C. POTENTIALS
the Loftin-White amplitier. By avoid- IN ! IN RESISTANCE
ing phase shifting caused by conden- 300V wr&'gé:{f'“ OR TRANSFORMER
sers (experienced with resistance COUPLING COUPLING
coupled amplifiers and the inductance M
in transformer coupling) the L-W ar- 250v1— P2
rangement provides for feeding back This unusual 5_'
neutralizing currents to reduce hum  gsketch illus-
from power sources. The inventors trates pro. 200V~ ke
also found how to automatically con- ns‘eps of am).' \
trol the difference in d-c. potentials be- plification. s i
tween G, and K, to care for strong or 150V P't_a.e_" P
weak carrier currents, or audio cur- B i
rents, that may be applied to G, and "/ ovL- i i
K, for, odd as it may seem, the device i |
worked out to be either a radio detector i ‘
and audio amplifier or simply an audio S0V— 56 | i
amplitier. — ]
ol ;. . Ki i —
Fig. 2 shows a circuit assembly of the Gl ki K2
Loftin-White amplifier. The power o - 8=
units contain two 2.5-volt windings and |
one i-volt winding. They also contain ] FIG. 14 .
a high voltage center-tapped winding -50v."— b
for the full wave rectifier. The vari-
ous  resistance units shown are spe-
224 x 248 o cinlly made as to values.
1% Although the amplifier resistance
% D é D values are not noted in the circuit dia-
ANPUT I J [ureds gram herewith, these may be procured
/\ EE Re /\ from kit mwanufacturers who special-
i b3 o) ize in these units.
g7 t N The Loftin-White direct-coupled am-
Sas . plifier system clearly yields a stage
2 A "1’.’. AR AV Lo yn gain of impulse energy greater than
A [ SR ) PAMAAAAA S RLAAL A/ that obtained with transformer coup-
cs ce ling. Many laboratories are now experi-
1 — | menting with the direct-coupling sys-
tem to ascertain its value for the am-
s rwar plification of voice and music sounds.
Cr
oy I
GND.
AR R SR AR RO
260
Fig. 2. General wiring of the
circuits of the Loftin-White
direct.coupled amplifier. The
™ e I “ input terminals are on the
w 10000000 ) --m-m- left, the output on the right.
TP RN R PR LA IR FERAT FERG L ERUT (4

MANY STEPS FOR EFFICIENT
VACUUM
The removal of the free gas is but
the first step in the making of an ef-
ficient vacuum tube, it is stated by an
engineer of E. T. Cunningham, Inc.
Modern pumping methods have
brought this process to a high degree
of speedy efficiency. The most im-
portant task is the elimination of the
gases retained in and on the glass and
metal parts of the tube.
This requires the use of heat and
internal bombarding, in cooperation
with continued pumping, to coax these

more stubborn gases from the tube
interior. Tubes are exposed to high
temperatures while pumping and as
a result the gases are freed and re-
moved.

After this process, however, there
may remain the minute quantities of
gas upon the metal parts which have
not undergone any noticeable tempera-
ture increases, due to the vacuum
creating a barrier to heat reaching
the metal parts of the interior,

This is the point where the internal
hombarding process enters. Induc-
tion from a high-frequency induction
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coil placed over the tube also is used.
Both processes heat the interior metal
parts to an intensive degree. The
released gases are removed by the
pumping method.

CHROMIUM PLATING

Chromium plating, electro, as a fin-
ish, cannot be polished but reflects
the surface on which it is plated. Steel
is first copper plated and then nickel
plated, then chromium. The nickel is
polished before chromium applied.
Brass does not need the copper and
nickel preliminary plating.
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The Photoelectric /Ha"d%» A MWk (l

Cell at Work

Many Uses for New Device

New Device Uses Light to Control
Machinery

IIE interruption of a beam of

light controls the operation of

industrial machinery and other

devices by utilizing a new de-
vice, the photoelectric relay, an-
nounced by the General Electric Com-
pany as an addition to its standard
line of control egnipment, The new
relay is essentially a vacuun tube de-
vice, and uses both the photoelectric
tnbe and the pliotron.

Many industrial or other operations
in which a change of light is in-
volved can be controlled by the new
relay. In addition, many operations
which can be arranged to cause a
change of light can he so controlled.
A machine, for example, which travels
in a certain direction for a certain
distance and is then stopped or re-
versed, is a typical application. When
the traveling mechanism reuaches its
limit it would interrupt a beam of
light falling on the photoelectric tube
and thus ciuse the control device to
function,

Another example of application is
in counting items such as bags of ma-
terial, or boxes, where mass produc-
tion is involved. As each item passes
through the essential beam of light
it causes the photoelectric relay to op-
crate, and actuate a magnetic counter.
Vehicles passing a definite point can
be counted in like mauner. An ex-
ample of this application is found in
the 11lolland Tunnel where automobiles
are counted by the photoelectric relay.

oumo‘

A third type of application would
be sorting packages according to size,
shape or reflecting power.  Other
examples would be stopping a paper
machine when the paper breaks, align-
ing the paper on the rolls of the same
machine, turning electric signs or
signals on or off, depending on the in-
tensity of the outside light; reflect-
ing packages on conveyors, and op-
erating bag piling mechanisms.

Controls Illuminated Signs

The use of the photoelectric relay
to control lights or illuminated signs
according to the intensity of daylight
is an interesting one. In an office
or factory building it is always desir-
able to have a certain minimum light
for the workers. During the day time,
when the daylight intensity is high,
no artificial lighting is needed. By
using the new relay, the artificial
lights cap be turned on antomatiecally
when the daylight intensity falls below
the predetermined minimum.

This new relay, Fig. 1, is designed
for use in controlling an electric cir-
cuit in response to an increase or de-
crease in the amount of light falling
on the photoelectric tube. The mann-
facturer lists the following advantages
resulting from its use:

1. It operates without shock or re-
sistance to the progress or movement
of the object which actunates it, or
without impuairing the accuracy of
delicate mechanisms.

2. It can be located remotely from
the equipment controlled, thus permit-

AT ETTITN)

Fig. 1. Relay
operated by

Photo electric

(General
Electric Co.)

i m
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ting mounting in swmall space around
auntomatic nurchinery,

3. It is adjustable in sensitivity,

4. It can be uxed outdoors by mount-
ing in a watertight enclosing case.

5. It is easily installed, and its
operation is easily adjusted or changed.

G. It can be operated at high specds,
100 times a minnte being an approxi-
mate maximum.

For some applications it may be
necessary to select carefully a sunitable
light source and optical accessories,
bt for many cases the light source
may be a domestic Mazda lamp with
or without a simple reflector and
shield.

The standard electric supply for the
relay is 110/120 volts, 60 cycles, alter-
nating current. The device may, how-
ever, be built for other frequencies
or voltages, and a similar device for
operation where only direct currvent
is available can be obtained.

The operation of the relay is
described  technically as  follows:
With a voltage of proper polarity and
magnitude applied between the two
elements of the photoelectric tube, the
current it passes is proportional to the
amount of light shining on it. This
current (of the order of a few micro-
amperes is amplified by a pliotron.
The sensitive relay is connected in
the plate circuit and is energized or
de-energized in accordance with the
amount of light shining on the photo-
electric tube. The contacts of the relay
control the coil circuit of the contactor,
When the relay in the plate circnit
of the amplifier is energized, it will
first open its normally-closed contacts
and then close the normally-open con-
tacts. This relay, therefore, either
makes or breaks the coil circuits of
the contactor depending on how it is
connected.

When the contactor is de-energized
approximately ten watts is required
by the device, and when the contactor
is energized approximately 30 watts
is required.

Electric Eye Prevents Prison
Breaks

When a model of a prisoner creep-
ing up a model prison wall came
within the r‘mge of vision of an
“electric eye” a revolver trained on
the prisoner was fired and 2 belt on
the prison wall sounded a general
alarm. This interesting application of
the clectric eyve, demonstrated hy E.
II. Vedder of the Westinghouse Elec-
trie and Manufacturing Company was
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Fig. 2. Photolytic cell of the
Arcturus Company.

demonstrated before the Illuminating
Engineers of Boston. In addition this
device might have turned on a system
of tlood lights and set off battery
of machine guns or even a barrage of
fear gas. The protective ftield avail-
able secems unlimited, it is only neces-
sary to select the severity of the
method to he used.

This was the first demonstration of
how science may thus stop the ever-
frequent prison brenks. This use of
the “electric eye” is only one of its

many  possible  applications. The
mecliinism  involved for the prison
demonstration was relatively simple.

At one end parallel to the prison wall
and near the top a small and scareely
noticeable beam of light shined
steadily into the “electric eve” wlich

was mounted at the other end. When
desirable an invisible bheam of ultra
violet light may be employed. Any

interruption to this beam though ever
so slight causes the desired sequence
of events to oceur with lightning-like
rapidity.  The interruption of light
causes the flow of current rhrough the
“electric eve” to cense. Tlhe impulse
thus created, amplitied through a grid-
glow tube, operates the relavs. These
in turn pull the trigger of the revolver

Fig. 3.

Photocell of the Jenkins
Television Corpn.

and set off the electric bell or what-
ever other devices have heen installed.

The “‘electric eye” is a photoelectric
cell, and purely a light sensitive device.
If voltuge is applied and light made
to fall upon it a current passes by
means of electronic emission from the
ciathode to the anode. This current
is very small but may be amplitied by
a grid-glow tube to enable it to operate
commereial relays.

The “electric eve” has made oS-
sible numerous operations previously
thought to be impraectical. The field
for its application is almost unlimited.
It has aided in the perfection of talk-
ing motion pictures, television, fire
alarms, and many other applications.

It may be applied to initiate any
operition that may be controlled elec-
trieally. This light heam that controls
the apparatus may he either direct or
reflected. For example, a puff of
cigarette smoke between a light source
and the cell or even the retlection of
light by different shades of color are
sutlicient to start the operations con-
trolled by the cell.

Electric Eye Signals Plane Cross-
ing Field Boundary
A lite development of the photo-

electric cell contributes to the safety
of bLlind fiying by reducing the hazard

of muaking a landing through a
ground  fog. George Lewis, vice-

President of the Areturus Radio Tube
Company, describes the device upon
which his engineers are working.

“The combination of radio and
marker  beacons has  contribnted
much to the safety of blind flying, in
leading the pilot directly to his term-
inal field. And the use of a sensitive
barometric  ultimeter as  recently
demonstrated at Mitchell Field, brings
the safe blind landing into the realmn
of possibility. It remains, however,
to mark accurately the boundary of
the field for the pilot concentrating
upon his instrumments. as he must do
when flying blind. The pilot eannot
look over the side of his plane—a use-
less waste of time anyway, for, in a
heavy ground fog, there is nothing for
him ro see. Science, however, has
provided a third and highly sensitive
eve in the photoelectric cell, which,
with associated apparatus. can be de-
pended upon to inform the flier that
he has erossed the border of the tield,
and may flatten out for the landing.

“A series of photoelectric cells are
placed along the field boundary and
the plane is equipped with a speciat
neon light projector, throwing a wide
beam downward. Irom an altitude of
fifty feet, this light will penetrate a
thiek fog, and cast a line of light upon
the ground at right angles to the pline
and sufliciently long to cut at lenst
one cell. The tlash of light actuates a
ridio transmitter that sends an unmis-
takable signal, received on the stand-
ard airplane heacon receiver, and the
pilot knows that a safe, smooth run-
wiy is heneath him."”
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Adds Accuracy to Analyses

The accuracy of blood and other
bhysiologieal analyses. which often de-
bends upon the accuraey of color
observation on the part of the analyist,
has been enhanced by rhe develop-
ment of an artificial eye which ecan
be carefully calibrated in reference to
sensitivity to different colors.

The lhunan eye, almost invariably
suffers to an extent from color blind-
ness. Some persons are more color
blind than others, and most of us will
find that one eye sees objects at a
slightly different shade than the other.
This can be noticed by looking at a
highly colored picture first with one
eyve and then with the other. Color
blindness, slight or even acute, has
little effect upon our success in life,
if  we are lawyers, automobile
mechanics and ahout seventy-five per
cent of all possible trades and pro-
fessions. But when it comes to blood
and  other physiologieal analyses,
where color is often a determining
factor, an electric eyve, such as the
photoelectric cell, which never suffers
from color blindness. or even retinal
fatigue (which may affect even the
normal eye) is & considerable contri-
bution to the accuracy of results.

“The photoelectric eye can detect
color differences beyond rthe sensi-
tivity of the bext human eve, nnd can

relay its decision to amplifying ap-
paratus that will indieate rhe color

or variation from a standard color on
a printed tape for a permanent and
accurate record.

e |

Fig. 4. Photocel!l of the
De Forest Company.

Printing Plates

Applications of the photoelectric
cell or eleetric eve include the prep-
aration of printing plates or engrav-
ings directly from the copy itself.
The actual copy, whether it be type
nuitter, drawing or photograph, can
he placed on a drum and revolved
past a photoelectrie cell optical system,
The dot of variable light reflected from
the copy to the photoeleciric cell,
actuntes the photoelectiric eell, which
in turn operates an electrieally op-
erated enzraving tool working directly
in soft metal suel as zine, producing
the final printing plate,
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THE PRIOR ART
(Concluded from page 53)

Suflicient has been said of the more
striking differences of the patent
statutes in the more important eoun-
tries to indieate that to obtiain com-
plete patent protecrion on an inven-
tion, certain precautions should le
observed with reference to publica-
tion, publie use, or sale. Unless these
precautions are observed it may well
happen that in one or more countries
the invention will be prematurely
added to the prior art.

The safe procedure, if world wide
patent protection is contemplated, is
to make sure that applications for
patent are filed in all countries where
protection is desired before the inven-
tion is either patented, published,
used, or sold in any country. 1t cir-
cunmistances do not permit following
this preferred procedure, the first
filed application should precede pub-
lication, use. or sale, and the rem:in-
ing applications should be filed within
the Convention year.

A

THE LAW OF LIBEL AND SLLAND!
IN RADIO BROADCASTING

NTRICATE legal problems, which
have been growing up on all sides
with the growth of broadcasting,
were outlined recently by A, L.
Ashby, vice-president and general at-
torney of the National Broadeasting
Company, in an address at the New
York University School of law,
“Defamation over the radio,” he
said, “is oral as between the person
speaking into the microphone and the
radio listener and constitutes slander,
not libel, But, if the announcer or
spenker reads a written defamation
before the microphone, there would be
elements of both stander and libel, the
same act being the utterance of slander
and the publication of a libel. In some
states, notably California, statutes
have been enacted making defamation
by radio punishable ns a crime, Slan-
der Dby radio may reach millions of
people, even more than by newspiapers
and magazines. Most of the laws re-
lating to slander do not make it pun-
ishable as a erime, the criminal pro-
visions being limited to libelous defa-
mation.

ER

Held as Contempt of Court

“It has been held in a case arising
in California that oval utterances made
over a radio hroadeasting station cal-
culated to prejudice the conduet of a
pending eriminal trial was contempt
of court by rhe speaker. Probably the
broadeasring station would in such
case not be liable, but if the station’s
announcer should make an unlawful
statement, the broadeasting organiza-
tion would undoubtedly be guilty of
contempt of court.”

The question of the right to re-
broadeast is in litigntion at present. A
suit is pending to test the right of a

hotel to use & master receiving set and
relay programs to hotel rooms.

“Although it is impossible to copy-
right an iden, a charaeter or a title to
a work in the United Stites,” contin-
ued Mr. Ashhy, “the infringements of
such ideas, characters and titles, may
give rise to a right of action. Broad-
casring organizations are frequently
confronted with elaims of infringe-
ment of titles of programs, characters
in programs and the inlringement of
ideas elaimed to have been originated
by some other party. It generally de-
velops that the other party’s idea was
not original. A more serious question
is presented when an anthor is engaged
to write dramatie sketches for radio
presentation when that author origi-
nates the idea on which the sketch is
based, builds the characters and names
them, nnd is later discharged. Suppose
the broadeasting organization contin-
ues with the same type of sketch under
the same title using the identical char-
acters,”

Binns Won 10,000 Damages

The right to re-enact events concern-
ing the life of a living person is an-
other legal problem. Jack Binns, the
wireless operator of the Republic, who
stuck to his post signalling for help
and Dbecame the hero of the first use
of radio for rescne at sea, obtained
damages of $10.000 from a meotion pic-
ture concern for an unauthorized por-
trayal of him “for purposes ot trade.”

“The facts are so analogous in this
case to the radio program re-enacting
events in the lives of living persons,”
=said Mr. Ashby, “that it would seecmn
that the hroadecasting of sueh a pro-
gram would be a misdemennor in New
York and subject the parties to an
action for damages and injunction.”

Mr. Ashhy eriticized the Federal ra-
dio aet on the ground that it did not
provide an adequate appeal process.

“There has been considerable discus-
sion,” he said, *as to whether or not
a broadeasting station has a property
right in the channel which it is using
whiceh eannot be taken away without
due process of Iaw. Althongh it may
well be that a station has no property
right in any particular channel as
against the regulatory powers of the
United States, I amn of the opinion that
that station has some right—the right
of a vprior user. This right of the
prior user eannot be taken away by a
subsequent user or a new applicant,
provided the prior user continues to
serve public convenience, interest or
necessity. The doctrine of the prior
user has been tirmly cmbedded in the

analogous cases relating to utlities,
such as telegraphs, telephone, power

and light”

On the question of Federal censor-
ship Mr., Ashby said: “Congress was
wise in withholding the power of cen-
sorship, for it is too strong a power to
delegate 10 any commission or depart-
ment. There is no censorship of the
press and there should be none of
radio. After all, the public is the best
censor.”
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GENERAL RADIO BUILDS NEW
RADIO-FREQUENCY LABORATORY

In line with its gener:n: poliey of
progressive expansion, the General Ra-
dio Company of Cambridge, Mass., has
recently broken ground for a four-
story building whielt will inerease its
plant eapacity 60 per eent. This ad-
dition will be devoted largely to re-
search  laboratories and to  special
forms of production on radio-frequeney
apparatus for use in research labora-
iories.

The consideration of a sultable site
for this building disclosed the faet that
testing methods have developed so rap-
idly that today it is no longer possible
to set up a laboratory in a convenient
place. Special facilities for the mainte-
nance of frequency standards to an ac-
curacy of two parts in ten million, were
sought by the General Radio engineers
in planning the new laboratories. Sen-
sitivity readings must be reliable to
closer than a microvolt. This precision
work calls for laboratories so located
and constructed as to render them free
from external disturbances, The new
building is being constructed with

these and other counsiderations in
mind.
Although the new addition will be

rendy for use by September 1, a month
or two move will be required for the
establishmeht of the lahoratories
which are to be equipped with the most
advanced facilities for research in ra-
dio frequencies. Meanwhile, the per-
sonnel of the General Radio Company
is being augmented to assure the neces-
sary talent for the utmost utilization
of the facilities about to he devoted to
rhe solution of many radio research
problems.
A

RADIO WORLD’S FAIR. NEW YORK
AND CHICAGO ELECTRIC SIIOWS

(Concluded from page 52)

During the shows manufacturers ac-
quire new distributors in various parts
of the country and in toreign coun-
tries as well. Decisions are made with
dispateh bheenuse hesitant wholesalers
are able to inspect all leading lines
under one roof, in a relatively short in-
terval, Wholesalers in turn are satis-
fied with the manner in which dealer
accounts are closed,

G. Clayton Irwin, Jr., general man-
ager of the Radio World's Fair and
the Chicago radio show, said that the
suggestion to enlarge the scope of the
expositions originated wirh radio man-
ufaeturers who also produced other
electrical products.

“When they began to market addi-
tional products.” said Mr. Irwin. it
was quite naturalt for the manufactur-
ers to seck the merchandising aid
whieh they knew the exposifions afford,
Flectrie refrigerators, electric clocks,
electric ventilators, vacuum sweepers,
washing and ironing machines, they
fett. should prove just as responsive
to inspection by a high grade audience
as radio.
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RADIO TELEPHONE SYSTEM

Edward E. Ctement, of Washington, District of
Columbia, Assignor to Edward F. Colladay, of Wash-
ington, District of Cotumbia. U. S, Patent No.
1,754,877, (tssued April 15, 1930.)

This invention relates to radio wire systems of

broadeast distribution, with special refetence to the
use of electric light, power, railway or other wired
circuits, so that the wires may be employed for trans-
mitting modutated waves, metering, and othier purposes,

instruments provided with antenna circults and con-
nections to said wired network, said circuits and
connections being combined on the input side of a
detector to heterodyne and produce modulated beat
waves on the output side of the detector, together
with means at a central point for broadeasting modu-
lated waves over the wired network, and other means
for broadeasting simultaneousiy. properly related un-
modulated waves through the ether.

A
REDUCTION OF ATMOSPHERIC
INTERFERENCE

Leo A. Kelley, of Elmhurst, New York, Assignor
to Ameglcan Telephone and Telegraph Company, a
Corporation of New York. U. S. Patent No. 1,752.-

344. (lssued April 1, 1930.)
\¢
- ~

This invention relates to radio or wire telegrapn
systems, either radio or on wires and more particularly
to arrangements for suppressing atmospherie disturh-
ances in such systems.

A

RADIO RECEIVING SYSTEM

Louis Cohen, of Washington, District of Columbia.
Assignor, by Mesne Assignments, to Federal Telegraph
Company, a Corporation of California. U. S. Patent
No. 1,753,308, (lssued April 8, 1930.)

This invention relates to an improvement in antennas
for the reception of radio signals,

Free books an natent and trade-mark law
can he ohtained by oy readera wpon request
to Kadio Engincering or diveet to Richarda
A& Geicrs Copics of the patents described
an this page way be obtained through the
above menltioncd firm of patent attorneys,

e (TR T [T

ELECTRO-ACOUSTIC DEVICE

John Preston Minton, of White Plains, and Abra-
han S. Ringel, of Brookiyn, New York, Assignors to
Radio Corporation of America, a Corgoration of Dela-
ware, (lssued March 18, 1930, U. S. Patent No.
1,750,900.)

This_invention relates to acoustic devices and more
particularly to electro-acoustic devices of the so-called

londspeaker type. The invention further relates to
sound reproduction and amplification methods.

A
LOUDSPEAKER UNIT

James P. Quam, of Chicago, lllinois, U. S, Patent
No. 1,750,648, (Issued March 18, 1930.)

This invention relates to a loudspeaker unit and
particularly to an electromagnetic device which is
adapted to be connected with electrical apparatus,

such as radio receiving apparatus, to effcet the move-

ment of a vibrating member, such as a cone. whereby

s:gc;:l'cal \'I:Iraun? 'are translated Into atmospheric

vidrations of such frequency that the:

to the human ear. v are udible
A

APPARATUS FOR THE PREVEN-
TION OF HIGH-FREQUENCY
RADIATION

_ John J, Jakosky, of Los Angeles, California, As-
signor to ln}trna'lional Precipitation Company, of Los
Angeles, California, a Corporation of California, U, S.
Patent No, 1,754,627. (lssued Aprit 15, 1930.)
This invention relates to the prevention of radio
interference caused by electromagnetic radiatfon of
Llﬁ:ls-fregrelncy' c)lst:;llallons in complex electrical ecir-
which include means i
S ] tending to produce guch
In combination with an electrical precipitation in-

statlation, mechanical rectifying means, an electrical
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circuit connected to said rectifying means for supply-
ing alternating current thereto, an eleetrical circuit
connected to said rectifying means and to said pre-
cipitation installation, said circuits including a plu-
rality of capacity branches in connection with said
rectifier and including portions providing effective

radiating means.
A
RAD!O DESK SET
Edward E. Clement, of Washington, District of

Columbia, Assignor to Edward F. Colladay of Wash-
ington, District of Columbia. U. S. Patent No.
1,754,880. (Issued April 15, 1930.)

The maln object of the invention is to provide
a light and compact receiving set, capable of being
moved about, within limits, at the convenience of

"o
A}

the user. is to

A further object
mechanically free but electrically connected so that

provide a set

movement of the same will be unhampered as by
conductor cords or similar mechanicai connections.
Another object is to provide a combination set hav-
ing both loudspeaker and earphone attachments with
automatic switchhook control.

A

PHONOGRAPH ADJUNCT FOR
RADIO SETS

Julius Weinberger, of New York, N, Y., Assignor
to Radio Corporation of America, a Corporation of
Delaware. S, Patent No. 1,754,293, (lssued
April 15, 1930.)

The inventlon concerns electric phonograpbs and
combined radio receivers and electric phonographs and
has for its principal object the provision of an
electric phonograph in which the vibrations of the
stylus will cause modulation of the output of a high-
frequency osciilator comhined with a radio receiver
tor detecting the modulated oscillations,
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Lor ASSURED
PERFORMANCE

of y:our

N THE manufacture of any one of the items listed on the
SpRl N GS left you miay require a Phosphor Bronze which must

have special and specific physical and chemical character-
isties.

SWI I CI—I [S Certain special characteristics may be essential to insure

ease and, hence, economy of manufacture. Others, again,

c I_I Ps must provide ample insurance that the part under consid-
eration will function with a maximum of efficiency.

When faced with important problems of that nature,

pI_U G S Electrical Engineers will find the cooperation of our tech-

nical staff helpful. For to the task of solving such problems
WAS"‘I ERS we bring a background of experience gained by 32 years
of constant research conducted into the pecnliar properties
of Phosphor Bronze, combined with the added experience

l:USE HOlD[RS we have gained by solving similar problems for hundreds

of other manufacturers.

DIAP“ RAGMS The technical staff of our laboratories is at your service.

RIVERSIDE PHOSPHOR BRONZE, either tinned or untinned, can be supplied

in every variety of sheets, rods and wire

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

SPECIALISTS IN THE MANUFACTURE OF
PHOSPHOR DBRONZE AND NICKEL SILVER SINCE 1897

' New York: 15 Maiden Lane
Fecl 7 IBoston: 80 Federal Street

Chicago: 549 W. Wash. Blvd.
Cleveland: 2036 E. 22nd St.

RIVERSIDLE
PHOSPHOR BRONZE
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THE CLAROSTAT LINE AT THE RMA TRADE
SHOW

Resistors in every ty¥pe, size and range will be the
Keynotc of the exhibit of the Clarostat Manufacturing
Company of Brooklyn, N. Y., at RMA  Trade
Show this year. Llong identified with the produetion
of resistors. this organization plans to do its share
at the coming gathering by way of solving some of
the pressing problems of the radio industry, particu-
larly by way of reducing servicing costs.

The center of attractlon at the Clarostat booth will
be in the line voltage ballast and regulators. This
organization s now manufacturing line voltage regu-
lating devices both as built-in features and as acees-
sories for any radio set, as a means of reduclng
tube replacements to a mlmmum and eliminating the
common danger of power-pack brenkdown Both gen-
eral types are in the form of sturdy metal cart-
ridges with perforated casings, designed for rapid re-
sistance adjustments in keeplng with sudden line
voltage fluctuations. and provide voltages withln the
5 per cent specified by tube manufacturers over a wide
range of line voltages. The accessory type, known as
the automatle line voltage regulator Clarostat, Is ar-
ranged with prong base and receptacle top. so as to
be inserted between attachment plug and usual screw
base or wall outlet, for any socket-power radio set.
It not only protects the radio set against the evils
of excessive llne voltage, but also provides sufficlent
operating voltage by chdngmg Its resistance as line
voltage drops.

The Clarostat exhiblt will also Include the well-
known Clarostat variable resistors, ranging from gria
leaks to 250-watt units, together with strip resistors.
flexible resistors, volume controls of all kinds, and
other radio components essential to the production of
present-cay quality radio sets.

A
AEROVOX OHMMETER
The Aerovox Wireless Corporation, 70 Washington
Street, Brookiyn, N. Y.. in March. 1930, issued a
bulletin deseribing a simple and efficient ohmmeter
for resistante measurements. Those interested may
procure copies by writing to the cumpany.

A

TCA AN ACTIVE FACTOR IN RADIO CIRCLES

E. J. Dykstra, general sales manager for Trans-
former Corporation of America, Chicago, Iilinnis, re-
cently returned Dby plane from Portland and other
west eoast cities, via Los Angeles. and reports a
lively interest in Clarion radio on the part of the
western jobbers.

Mr. Dykstra said, "My trip through the market-
ing centers of the west was extremely gratifying
from the point of enthuslasm evincel on every hand
oser Clarion radio. There is a distinct feeling
among the trade not only west of the Rockies, but
throughout the entire country that Clarion radie is
going to be a hig factor in radio this year.

“The prevalence of this opinion is perhaps best
borne out by the generally resdy acceptance of the
TCA line hy the country’s leading radio johbers.
We are well past the “announcement stage’” and our
distriet managers are now coming in to the factory
from sarfous distributing zones. accompanted by in-
terested jobbers—many of whom have left us wlith
a signed TCA disiributor eontract-—-and a mighty
enthuslasm for the TCA line.”

TCA’s four story plant with 200,000 square feet
of factory floor space, we hcar, is now completely
lald out for large scale production.

lLabor-saving automatic machinery, which was es-
peclally designed for the TCA plant, will establlsh
a new low-cost production fzure, probahly uneqialled
at the present time in any radio plant in the United
States.

One of the outstanding installations is an entirely
automatic cadmium plating plant.  This mammoth
machine is entirely automatic. requiring a force of
of three men. who are enmaged merely in racki
and unracking the netal stampings. The capacity
of this machine {s 2500 complete chasses per day.
ineluding hase. tule shields. eoil shields, condenser
shields. speaker parts. partitions. ete.

A radio-phonograph combhination will he annotneed
at the RM.A. Show and will list at $199.00. less
tubes, complete with stanilard Clarion ehassis. electro-
magnetic pickup and electric motor.

A
BOES HEADS RAD!O SALES ORGANIZATION
Walter W. Boes has recently been elevated to the
position of general sales manager of the Radio Prod-
ucts Company. Daytan, Ohlo.
Mr. Roes has been associated with radio sales work
for the past six years. Previous to that time he

o
i

rE.

o

was eonnected with two prominent communication
campanies and during the war was an oflicer in the
U. 8. Army Signal Corps. Immediately upon the
cessatlon of hostilities, Mr. Boes was attached to the
American ltelfef Expedition under the leadership ot
Herbert HHoaver.
Under the leaderstip of Paul F. Jackson, chief
, constant d and research work is
being done to keep ‘‘DayRad” service instruments
abreast of the times and develop new instruments to
meet the service needs of the ever-increasing de-
mands of the radio industry.

A
RADIO DATA CHARTS

An excellent 82-page hooklet entitled “Radio Data
Charts,” by R. T. Beatty, has been issued by ‘'The
Wireless World,” Dorset House, Tudor Street, Lon-
don. England. The work contains 75 charts of tadiv
engineering data of direct use to designers of radio
receivers. Each chart s accompanied by a page of
clear description. The booklet Is priced at $1.50.

A
PRESSURE AND TEMPERATURE MEASUREMENTS
The C. J. Tagliabue Mfg. Co. of Brooklyn, N. Y,,
has announced the acquisition of the American To-
bacco Company property on I’ark Avenue, extending
from Nostrand Avenue to Sanford Street in Brooklyn.
The Tagllabue Company has been industrially
prominent in Brooklyn for many years and in mov-

ing from Bush Terminal, its present location, an-
other great stride in its progress is apparent.
TAG Industrial and laboratory instruments are

known and used the world over. Among these should
be mentloned Indlcating, recording and controlling
instruments for temperature, pressure, lumidity,
time, condensation and liquid level, laboratory anid
industrial thermometers, hydrometers and oil testing
instruments. A

GENERAL CABLE REORGANIZES DISTRICT SALES
OFFICES

A new fleld sales policy has been made efTective
by General Calbte Corporation, by the establishment
of eighteen disirlet and territorial sales offices, and
the assighment of the entire distriet sales personnel
of Dudlo, Rome, Safety and Standard Underground
divisions to these new territorjes.

Until this change, the sales organizations of the
four divisions had functloned In parallel, maintain-
ing the Industry contacts which each tad estah-
lished over many years of service. Subsequent to the
formation of General Cable in 1927, the in-
dustry made increasing use of the combined manu-
facturlng and engineering facilities of the corpora-
tion, through the channels of the Individual divisions.
This reorganization of sales forces further consolidates
these facilitles and makes them more readily avall-

able,

The identities of the thirteen companies comprising
the four operating divisions wili be continued as
manufacturing and shipping units.  All present trade-
marks will also be contlnued.

Resident engineers will be located in the distriet
and territorial sales offices. They wllI represent
locally the hend ters consulting ing stafr,
which has been recently organized by General Cable
to coordinate for all wire and cable users the engi-
neering knowledge and the experience In design and
application of all divisiens of the corporation.

A
SPAHN SPECIAL SALES MANAGER FOR PACENT

Pacent Reproducer Corp.. manufacturers of talking
pleture  equipment, through its president, louis
Gerard Pacent. has announced the appointment of
Itobert H. Spahn as speclal sales manager. effective
May first.  Mr. Spahn, whoe has had many years ex-
perience in the plano field. will direct sales for the
cerporation In the non-theatrical fleld.  Coincident
with Mr. Spahn’s appointment to direct sales in the
new fleld embracing clubs, schonls, educational institu-
tions. lodges, camps and shnilar places where soun
equipment is rapidly finding favor, the I'acent Cor-
poration started an intensive sales drive in the non-
theatrical fleld.

Mr. Spabn will have his headquarters In the home
office of the corporation in the IMilm Center bulldinz,
630 Ninth Avemie. New York City, but considerable
ont of town work Is anticipated.

A
MOTOR CAR RADIO FILLS NEW WANT

That probably no two Inventions of our age have
eontributed so much pleasure and happiness to the
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average every-day man, woman and child as have the
radio und the automobile, is the opinion advanced by
M. A. Fowler, Assistant I'acitlc Coast ivision man-
ager of the American Bosch Magneto Corporation,
manufacturers of automotive equipment and Bosch

tadio.

“With the change in living and working canditions
came more leisure; with the change In distribution
and selling methods came the change in buying hab.ts;
now they can ride and play as they pay,”” continued
Fowler. “The American public js essentially pleasure
and comfort loving. Anything that promises enter-
tainment, comfort, pleasure, makes an instant appeal.
Every thrift budget these days has its specific allow-
ance for entertainment and recreation.

A
STROMBERG-CARLSON HOLDS ANNUAL SALES
MEETING

One hundred representatives of the Stromberg-
Carison Telephone Manufacturing Company left thelr
Annual Sales Conference, May 4$th, after a three-
day convention, acclaiming the meeting the greatest
ever hLeld by the company.

Every session of the conference was held at the
plant in liochester and the Annual Banquet, hereto-
fore held in a hotel, was given in the plant dining
room,

Optimism in regard to thie future radio and tele-
phone markets was evident throughout the conference
and the repiesentatives expressed the opinion that
1930 would be a better radlo and telephone year
than 1929

The general theme of the conference was the sales
expinsion program whiech was started by the com-
pany some time ago. New merchardising plans were
taken up and thoroughly discussed at the meeting.

A

TULLY AND HAUGH RESIGN FROM STEINITE

John C. Tully, Chicago, has resigned as president
of the Steinite Radio Company and its subsidiaries
and Arthor T. [taugh. Rochester, N. Y., has resigned
as general manager of the entire Steinite groun and
as vice-president of Steinite Mfg. Company.  Mr.
Tully’s reslgnation became effective April 15th and
Mr. 1langh's a few days later. The two accepted
the command of Steinite less than two months agy
when Stelnite creditors, including the banks. selected
them to rescue the then badly involved concern.

In announecing his resignation Mr. Tully said: "1
have resigned the piesidency of the Steinite Company,
which 1 recently assumed at the request of crelitors,
as a result of conditions which are not sueh as to
justify any further connectlon with the organization.”

“When ways and means to begin Steinite’s oper-
ation on & sound basis were not forthcoming 1 felt
I could no longer be useful in the situation,” was
Mr. [laugh’s comment.

Both Mr. Tully and Mr. Haugh are directors of the
Radio Manufacturers” Association; the latter a past
president. The former, for seven years, until Its
sale to the Rrunswlek Co., was president and treas-
urer of Bremer-Tully Mfg. Co.

A
STROMBERG-CARLSON NET EARNINGS BREAK
RECORDS

Net profits for 1929, after provislon for Federal
taxes, interest, reserves for depreciation, and all other
charges in keeping with the soundest accounting prac-
tices, were $1,070,055.58. The_previous record year
was 1926. when pruﬂts totalled $971,262.97.

Notwithstanding the fact that the first six months
of 1929 presented a new peak in the business of the
nation, January husiness this year was 80 per cent.
greater in velume than the correspondling month last
year, February this year was greater by 40 per cent
than Iebruary, 1929, and March, up to the present
time, s running 30 per cent. ahead of March, 1929.

A
ORY CONDENSER PATENT GRANTED TO
EDELMAN

On April 8. 1930, the U. S. Patent Ofice issued
a patent to P. E. Edelman for dry type electrolvtic
condensers and their use In power packs. The

following llcenses have Deen {ssued for this patent:
To The Potter Co. for all types of sueh eongensers:
Galvin Mfg. Co. for “A’" condensers and elimina:ors;

Elkon Works, Ine., for A’ condensers; Ward Leon-
ard Electrie Co. for ecircuit arrangements. The
to E. Baming, Chicago,

patent has been assigned
I
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M ICARTA

foremost for coil forms

HE high dielectric and mechanical strength

and low power factor of Micarta tubing

has made it the foremost material for use in

coil forms and similar radio parts. The accurate

cutting, punching and threading of these forms

by the Micarta Fabricators Inc. is an additional

assurance that Micarta coil forms will provide
the maximum efficiency and reliability.

This is also true of Micarta plate and rod in
such applications as terminal strips, sub and

tube pancls, connector plates and drum-dial
connecting shafts.

Micarta will not absorb moisture and will not
warp or splinter, consequently, it may be carried
in stock indefinitely without deterioration.
Send blue-prints and specifications for price
and delivery to:

Micarta Fabricators Inc.

500 South Peoria St 233 Spring St
Chicago, Il New York, N.Y.

Service, prompt and fﬁcz'eﬂt, b)/ a coast-to-coast chain gf well- eguéﬁfed s/zofs

Westinghouse

WESTINGHOUS!
ELECTRIC

T 31246

TUNE IN THE WESTINGHOUSE SALUTE OVER THE N. B. C. NATION-WIDE NETWORK EVERY TUESDAY EVENING.
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NEW ADVERTISING MANAGER FOR PEASE

¢ D. McCormick, formerly assistant advertising
manager of the C. F. Pease Company, 813 North
Franklin Street. Chicago, Ilinois. manufacturers of
blue-printing machinery. Dlue-print paper. dralting
room furniture, etc., has been appolnted advertising
manager to succeed W. Earle Pashley, now second
vice-president and assistant sales manager. Mr. Me-
Cormick has been with the company jor over four
years and was previously connected with the Illinois
Glass Company, Alton, Illinois.

A

POLYMET DOES IT

The Polymet Company, 829 East 134th Street.
New York, has issued a new engineering manual. This
book contalns coil data not heretofore published, aml
much information of englneering importance on con-
densers, resistances and mountings. Copies may be
procured by radio executives writing on company
Ietterhead.

A

TRAVEL CHAMPIONSHIP OF INDUSTRY CLAIMED

With more than 125.000 miles behind him during
the past nire months. the traveling champiwnship of
the radio industry is claimed by Gordon W. Volke-
nant. radio engineer with the Sparton Radie o:ganiza-
tion, and he wants to lear from challengers,

liring this time Volkenant has heen in 14 states.
Canada, Mexleo and Cuba. 1le has eontacted 90 per
cent of the Sparton distributors in their own eities.
and has repeatedly used all fonr major forms of
transportation: rail, air, water and automobile. He
doesn’t include the shoe-leather travel.

A typieal example of how Volkenant rolls up the
mileage was furnished when le carried Sparton's
Madel 389 into all kinds of ont-of-the-way places for
tests, before it was introduced. Ile personally con-
ducted tests ranging from Florida to Mexico and from
Cuba to Northwestern Canada.

A
N. S, TOBEY APPOINTED DUBILIER SALES
MANAGER

Announcement of the appointment of N, 8, Tobey
as general sales manager of the Dubilier Coandenser
Corporation of New York City, is made by its presi-
dent. W, H., Lipscomb,

Mr, Tohey comes to the Dubilier Condenser Cor-
Poration after a varled naval, engineering and sales
experience.

A
COLEMAN JOINS STOKES
4. €. Coleman, formerly with the J. P. Devine
Co., has recently joined the sales organization of

the F, J. Stokes Machine Co. of Philadelphis, Pa.
y_r_ ils assigned to the chemical process equipment
ivision,

A

CANADIAN BROADCASTING LEGISLATION

The House of Commons at Ottawa agreed on April
9 to Premier Mackenzie King's motion that all mat-
ters connected with the radio broadcasting situation
and problems, also the report of the royal commis-
slon on radio broadeasting, he referred to a special
committee. The Minister of Marine and Fisheries
said afterward that no legislation would be con-
sidered until the committee’s report is received,

A

BROADCASTING IN THE PHILIPPINES
At the end of 1929 there were two long-wave
and one short-wave Droadeasting stations operating
In the Philippines. On october 12, 1929, a short-
wave statlon started oprration as a relay station
in Manlla. At the same time, a long-wave station
was opened at Cebu.  According to loeal official sta-
tistics there are 1936 home radio recelving sets. in-
cluding approvimately 600 newly installed sets. Un-
official hut reliable estimates indicate tha' this total
registration flzure s low and place the total at 2.-
300 sets. Radio programs offered hare improved

and Interest in radio continues on the increase.

A
ERLA ENTERS TENTH SUCCESSIVE YEAR

The Electrical Research Laboratories, manufac-
turers of Erla radio receivers, are now entering upon
their tenth successlve year in the radlo industry.

Old timers will remember way back when Erla
Reflex Lits were worth their weight in gold and
represented the last word in quality radic mer-
chandise. Since that far away day the Erla organiza-
tlon has grown, not by leaps and bounds, but In a
manner consistent with conservative business policles.

Erla’s many years of experience In design and
manufacturing of radio receivers is outstandingly
reflected in the wonderful quality and performance of
their new models, which are to be announced at the
Radio Manufacturers Association Trade Show. Jume
2nd to 6th, at Atlantle City.

A
OXFORD MOVES

The Oxford Radio Corporation announce the removal
of their [actory and general offce to 2035 West
Pershing Place, Chleago, Illinois. They are now
operatlng at the new factory and expect to he
able to give their customers good service from this
central location.

The Oxford line this year will include five dif-
ferent sizes of speakers 9 Inches, 11 inches 12Y;
inches Auditorium, 14 inches and the Jumbo which
fs 15 inches high. Oxford engineers have worked

hard on the development and improvement of their
models and Dbelieve that their new line incorporates
everything that any customer might ask for in an
electrodynamic speaker,

The Oxford Auditorium and Jumbo series are
especially  designed for heavy duty use. Field
colis and all parts are built to give perfeet reproduc-
tion at all volumes.

A
CARBON RESISTORS
The Speer Carbon Company, Saint Marys, Penna.,
is supplying to varicus radio manufacturers reslstors
ranging Irom 20 ohms to many megohms, in onc
1o 5-watt capacities. This company also mukes spark-
plug and distributor resistances for automobile radio

use,
A

J. L. LEBAN, GENERAL SALES MANAGER FOR
VAN HORNE TUBES

J. L. Leban, well known in the radio industry,
has assumed cuomplete control of sales for the Van
Ilorne Tube Company, Franklin, Ohio.

Assoeinted with Leban is D. M. Kasson., president
of the company, and well known in the radio field:
Dr. J. 8. Van Horne, one of the industry's leading
authorities on vacuum tubes; and E. T. Flewelling,
pioneer radio engineer and inventor of short-wave
equipment and radio service instruments.

The Van Horne Tube Company recently introduced
their copyrighted "*Certified Tube’ idea to the trade.
This new departure in radio tube sales provides an
individually plotted characterlstic curse for every tube.
This chart is packed with the tube and the unit
carton wrapbeil and sealed to guarantce the purchaser
that he is receiving a tube, especially tested, and
recorded in accordance with recognized standards.

A
PHILCO JUNKET
I'hilen has taken a shinload of executives. jobbers
anit prominent radio salesmen on a 1rip to Burmuda.
on the 19.006-ton Royal Mail liner ‘*Areadian,”
The party will return in time to attend the R. M. A.
show at Atlantic City, June 2-6.

A
GRIGSBY-GRUNOW APPOINTMENTS

At a meeting of the board of directors of the
Grigshy-Grunow Company, April 14. B, 1. Grigshy.
who las been president since the company was organ-
ized, became Chairman of the Board of Directors.
te will continue as ehiel executive officer. W. C.

Grunaw, who has heen vice-presideni, was chosen
president of the company,
Vice-presidents were chosen as follows: Herbert E.

Young, vice-president in charge of sales: Duane
Wanamaker, vice-president in charge of advertlsing:
1. E. Kranz, vice-president in charge of engineering:
and A. C. Winnan, vice-president In charge of pur-
chases, J. L. Overlock was elected vice-president and
treasurer, R. R, Trimarco, formerly assistant secre-
tary-treasurer, was elected secretary.

A
DORMAND S, HILL OPENS SALES OFFICE

Dormand 8. Hill, for some years vice-president of

. 1. Frost, Inc., and later director of sales for
Shiver-Marshall. Ine.. has organized a merchandizing
company to represent radio manufacturers in the mid-
west territory.  Headquarters will be in the Michigan-
Ohio Huilding, Chicago, Ililinois.

A
DE FOREST STARTS PATENT SUIT AGAINST
CARDON

Sult has bheen Instituted in Michigan by the
DeFarest Radio Company. of Dassaic, New Jersey,
against the Cardon Phonocralt Company, having (fac-
tories in Jackson. Mich., in which the PeForest Com-
pany charges the Cardon Company with Infringement
of two DeForest patents covering the well-known
feedback or regenerative principle,

Accarding to James W. Garside. president of the
DeForest Company. the Cardon Company is employ-
ing the so-called “high-frequency bombarders” for
producing and perfecting the vacuum needed fur radio
fubes.  The DeForest patents, claimed to he in-
fringed hy the Cardon Company. cover any device for
generating high-frequency currents through the inter-
mediary of the well-known HeForest audion and
associated feedback clreuits.

A

CROSLEY DISTRIBUTOR WRITES DEALERS

Albert C. Finfey. secretary of the 1I. D, Taylor
Company, Crosley distributor in Buffalo, New York.
has sent a folder to the dealers in his territory, in
which he brings out some very interesting facts, that
“Woolworth, Grant, Kresge—all great merchants with
great fortunes made in selllng popular-priced volume
merchandlse.””

In his letter he says: “Did you ever stop to think
that the dealer franchise for the Ford car Is the
most valuable and sought after franchise in the whole
automotive field? And yet the dealer’s profit on the
Ford car is only 17'% per cent. And automoblles on
which the profit is 30 per cent and 40 per cent go
hegging for good dealers, Why? Because there s
more money, easier sales, quicker turnover in popular-
priced merchandise.

““The same is true of the Crosley radio (franchise.
Today you have the greatest chance of all to sell to
the small income family a radlo that their pocket-
book can buy and pay for.

“Introduce this popular priced line to your ter-
ritory. You will get Inquirles from which you will
sell $90 and $75 sets as well as $55 sets.”

www americanradiohistorv com

Radio Engineering, June, 1930

ANNOUNCEMENT OF MOVE

The Al American Mohawk Corporation announces
the completion of their move of their entire factory
to the great Wurlitzer plant at North Tonawanda,
N. Y., and a change of address of the Chicago office,
from where sales and advertlsing are handled, to 2330
bally News Building.

The offices of K. R, Farny. president, and J. H.
Wimberly, Jr.. advertising manager, are retained in
Chicago.

All matters pertaining to the factory production,
awditing and otlier cxecutive offices are maintained in
North Tonawanda at the factory where the complete
Lyric radio receiver and cabinet are made and manu-
factured.

A

THEY SPECIALIZE IN RESISTANCE

Resistors for every radio purpose—that is the slo-
gan of the engineering staf of the Clarostat Manu-
facturing  Company, HRrooklyn, N. Y., who will ie
on hand at the RMA Trade Show to talk resistance
with everyone visiting the Clarostat booth.

It was the orlginal Clarostat or eompressible type
vartable resistor that made the R-battery eliminator
practical amd paved the way for the present socket-
power radin sets. ‘Ihis device, covering a wide re-
sistance range in several turns of its knub. permitted
of matching the output of the B-eliminator to the
various plate circuits of the receiver. .And what is
more, it stood the gaff, day in and day out. Today,
Clarostat variahle resistors are available in all types
and slzes from the diminutive grid leak to the giant
super-power for power applications up to 250 watts.
Clarostats are finding many applications outside of
radin, sueh as in tatking pictures. motor starting
and contralling systems, timming a large numher of
lights  window display controls. elec:ric sign controls,
and so on.

The Clarostat enginzering staff has develop~d a large
line of fixed resistors, including the flat strip and
flexible types. Also a complete line of volume con-
trols which. hy means of special machinery winding
on tapered strips and also variahly spacing of the
turns. can be made to match any resistance curves.

And now comes the line of Clarostat ballasts or
line voltage regulators, made both in cartridge form
for a tuilt-in feature, and in plug form for attach-
ment fo any Socket-power radio set, ther:by avercom-
ing the only remaining variahle and questlonable faetor
in maodern broadeast reception——the line voltage.

A
CORNISH WIRE LINE READY

The Cornish Wire Company. 30 Church Street. Now
York City. announce that their new catalog showing
a complete line of radio wires, antenna Kits and
Poheeen oreest 1k, will he off the press shortly with
revised prices that will be very attractive to jobbers
and dealers.

After considerable research work, this company is
now offering a comnlete line of hookup wires for
manufacturers.  Shielded wires are also ircluded in
the line.

A
GOAT COMPLETING LINE OF RADIO TUBE
PARTS

In our December, 1929 issue we anuouuced the
formation ot a suosiiiory of The Fred Goat Co., Ine..
Brooklyn. under the name of Goa' Radio Tube Paris,
Ine.. with plint and oftices at  Bush Terminal,
Rrooklyn, for the purpnse, as its name implivs, of
concentrating upon the manufacture of tube parts
which had expanded so that there no longer was
sufficient space for it in the Fred Goat Company’s
plant on Dean Street,

At that time, the subsidiary company was known
among tube manufacturers largely for Its screen-grid
tube parts, partly becanse of having developed a
new method of eompleting (wlthout spot welding)
the assembled 224 shield.

But even at the time of its formation many mil-
lions of other tube parts had heen turned uut, and
since then it has ceaselessly increased its production
eapacity, until within a very few weeks from now,
according to Edward F. Staver, secretary, the com-
pany will be in position to supply practically every
stamped and formed part entering Into any type of
standard receiving tuhe, including a complete line of
plates, and carbonized plates not excepted,

A

HARRY WISE WITH MARTIN ZATULOVE

Martin  Zatulove, president of the Martwel Cor-
poration, 1501 Broadway, New York City. has just
announced the addition of Ilarry Wise as vice-presi-
dent of the concern.

Panl 8. Weil is still identifled with the Martwel
Corporation as their representative In the metropolitan
district, In addltion to this he has been appointed
advertising. manager of the Cable Radio Tube Cor-
poration of Brooklyn, N. Y., manufacturers of Speed
tubes—one of the lines represented by Martwel,

A

RESISTANCE REPLACEMENT GUIDE
The International Resistance Company, 2008 Chest-
nut Street, Philadelphia, Penna,, has Issued a hand-
somely gotten up resistance replacement guide in
booklet form. The information contained in this
work is of particular valie to serviee managers.
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o thinkof
TRANSFORMERS

is to think of
THORDARSON

TRANSFORMER

SPECIALISTS
Sirnce 1895 « «
o

Microphone Transformers
Line to Tube, Tube to Line, Line to Line

Mixing Transformers ® Coupling Trans
formers @ Filter Chokes .

Audio Transformers @ Impedance
Matching Transformers ® Power

Compacts .
Speaker Coupling Transformers

Complete Amplifiers .

Catalog of new Replacement Power and Audio Transformers will be sent upon request

Thordarson Electric Manufacturing Company

Huron. Kinasbury and Larrabee Streets, Chicago, lllinois, U. S. A.
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NEW EQUIPMENT  FOR

NATIONAL RAILWAYS

Over 210,000 passengers listened to radio broad-
casts received on the trains of the Canadian
National Railways during 1928.  Fifty-four cars
are now equipped with radio apparatus. The latest
development is known as “‘train lined radio” in
which two cars receiving programs from a singie set
are linked together. Twelve new observation lounge
cars and twelve compartment cars for transcon-
tinental service are now being built. They will be
equibped with “‘all-electric’’ radio-phonograph com-
bination sets. The programs will be received in the
lounge car and relayed to a loudspeaker and 36
head sets In that car, as well as to 22 head sets
in the adjoining compartment car. There will be
two head sets in each compartment and chambrette
(single berth compartment) and three in the draw-
ing room.

A

CONE SPEAKERS

Discussing the factors contributing to electro-
dynamic speaker efficiency Ray I1. Manson, chief engl-
neer of the Stromberg-Carlson Company, recently
stated:

“For high efficlency, a cone should be made of
comparatively thin and rather lively material, but a
large plain cone of this sort ‘‘rattles” so badly as
to be out of the question. Jlowever, the cone
may be made so rigid by properly corrugating it
that it wili be immune to paper rattle and be highly
cfticient. The corrugations, noreover, are serviceable
in other ways, for by properly chaosing thelr width,
shacing, and depth, some of the cone resonances may
be reduced and others shifted up or down in the
frequency range. This gives the designer opportunity
to Improve the uniformity of the response without
sacrifice of efliciency.

A

NATIONAL UNION TUBE RESEARCH UNDER WAY
IN $500,000 PLANT

A $500,000 manufacturing plant and research lab-
oratory at 57 State Strect, Newark, N. J., has been
turned over hy Nativnal Union Radio Curporation to
Dr. Ralph E. Myers, famous vacuum tube engineer,
for Intensive research in the production of new de-
velopments in tubes, according 1o an announcement
by E. A. Tracey, first vice-president of National
Union.

“We have placed unlimited funds at Dr. Myers’
disposal.”” Mr, Tracey said. ‘*lie has secured the
most modern equipment and is working night and day
concentrating on the perfecting of radio tube manu-
facturing, so that we may turn out on 2 large scale
basis the finest radio tube that science can devise.

“The radio tube business, we believe, has reached
the stage where research must take a leading share
in furthering the industry. There was a time when
both sales and production held the spotlight. That
phase is past. Like avlation and the motor industry,
radio tube making has entered the scientific race for
perfection.””

RADIO CANADIAN

A

GERL OF COLONIAL RADIC CORPORATION
VISITS CHICAGO

Joseph Gerl, general sules manager of the Colonial
Radio Corp., was in Chicago in April making plans
for the distribution of Colonial radlos in the viclnity
of Chicago during the 1930-31 season.

Colonial Radio has made solid strides in Chicago
since Its Introduction last year. Now that the cor-
poratlon’s facilities have been augmented through its
combination with the interests of Valley Appliances,
Inc., even greater activity is anticipated in this
territory.

A

GRIGSBY-GRUNOW PATENTS

Commenting on a news dispateh from San Fran-
cisco appearing in April 10 newspapers with re-
gard to the decislon of the I'ederal DMstrict Court
at San Francisco in a suit by the Magnavox Cam-
pany for patent infringement involving a certain
type of dvnamie loudspeaker, Wm. €. Gruuow, vice-
president of Grigshy-Grunow Company, said:

“The San Franciseo sult was brought against
Frederick H. Thompson Company of that city, a
distributing firm handiing Majestic products. Grigshy-
Grunow Company. however, is not a party to the
suit.  We understand that the Thompson Company
will appeal the decislon to the United States Cir-
cult Court of Appeals immediately and obtain a
stay of further action perding the appeal. No injune-
tlon, however, has been fssued against Grigsby-
Grunow Company.

“The snit hy the Magnavox Company was hased
on an alleged violation of their patents on a certaln
type of dynamic speaker, The Majestic eolotura
dynamic speaker is of an entirely different principle
and fts deslgn in no way conflicts with that of
the Magnavox type speaker.'

o

LOUDSPEAKERS INSTALLED iN STATE HOSPITAL

Radio _has brought to the 1000 Inmates of the
eastern Oregon state hospital for the insane through
the installation just completed. a battery of 21 loud-
speakers fed from a single, stock mode! Bosch con-
sole radio recefver.

The wark invelved the stringlng of a mile and a
half of wire. Three days were required to make the
nstallation.

Marked improvement In the conditlon of some of
the patients was notlced at once, according to the
superintendent of the hospital. Even the more rest-
less ones calmed down perceptibly and listened to the
programs. Familiar tunes brought tears to the eyes
of some of the inmates. Nearly all showed 8 marked
interest in the educational broadcasts.

A
SPARTON ACTIVE

Forty promlnent radio dealers in Birmingham heard
E. T. H. Hutchinson. Sparton sales manager, give
a detailed explanation of merchandising plans for the
coming year, during his recent swing through the
south. They were assembled by the United Auto
Supply Company, distributors for the Birmingham

territory.

On this trip Mr. Hutchinson covered St. Louls,
Nashville, Chattanooga, Atlanta, Birmlngham, and
Richmond, Virglnia. From the latter point he went
to New York for a conference with Sparton distribu-

tors in the metropolitan center.
A
ESCUTCHEONS AND DIALS

The Crowe Name Plate and Manufacturing Com-
pany. 1749 Grace Street, Chicago. has issmued Bulle-
tin No. 30 listing and illustrating escutcheons, dials,
control devices, tunlng scales, number plates and
drums, for use In manufacturing radio equipment.

A

DE FOREST COMPANY MANUFACTURES AND
SELLS TRANSMITTER TUBES

In an announcement given out by J. W. Garside,
president of the DeForest Radio Company, Mr. Gar-
slde says:

“Taking advantage of its original patent rights
in the oscillator and transmitter fields. the DeForest
Radio Company of Passale, N. J.. i3 bhusily en-
raged in handing orders for transmitting tubes and
complete  transmitters.  Substantial orders  have
recently heen placed.

‘“The DeForest patent rights cover the building
and sale of transmilting equipment for non-toll com-
municatlon purpnses. therehy permitting the com-
pany to supply mmicipalities, shipping companies,
broadeasters, railroads, power cystems, Government.
debartments and other organizations not engaged In
handling radin trafe for toll. A large staft of engi-
neers has been organized to handle the transmitter
activitles of the Delorest organization. including the
development of transmitting tuhes and thelr applica-
tlon.  Experimental transmitters arc in operation
hoth at D'assale and at Jersev City, as part of the
Del“orest developmental work."”

A

STEVENS FEATURES PHONOGRAPHS. AMPLIFIERS
AND SPEAKERS AT RMA SHOW

Several striking novelties of particular Interest to
radio manufacturers seeking new sales appeals for their
produets, will e featured at the hooth of the Stevens
Manufacturing Corporation of Newark, N. J., during
the RMA Trade Show.

First and foremost. the Stevens organization, long
identified with the development of lotdspeakers and
diaphragms. will exhibit striking innovations in the
sound reproducing art.  The new Stevens burtex dia-
phragm, with concentric corrugations extending from
practically the apex to the mounting rim. will be
shown.  This diapbragm permits of reproducing an
exceedingly wide range of taone frequencies with an
ahsolute minimum of distortion. There will alsn be
shown the complete Stevens dvnamic wunits employ-
ing this improved dlaphragm: in the 7-Inch and 12-
inch sizes.

The new 33 1/3 r.p.m. turntable for the large 16-
inch records emploved for recorded broadeast programs
and also for synchronized film sound reproduction, will
be shown. This turntable Is of exceedingly simple
design, employing the Stevens-Sibley phonngraph motor
which drives the dise through a pasitive friction drive.
A deep well thrust hearing insares against the
wohbling of the tarntable. The speed s aceurately
mnitr;minod despite a wide range of line voltage fiue-
tuation.

A
IMPOSSIBLE TO TRANSLATE MANY RADIO
TERMS, SO ENGLISH IS USED

Radlo tuhes may be ‘‘tuhes’ in the United States.
but in most foreign countries they are known hy
anite different names. In France the natives ask for
‘“‘lamps” when they require this tmpartant part of
every radin receiving set. The German name for a
ratlo tube 1s “‘rohre.’” and In many lands they are
called valves.

A chat with €. J. Honkins. manazer forelgn de-
partment, The Croslev Radln Corporation. reveals manv
Interesting facts abont radin exnressions used ahroad.
The swift and sensational growth of the radlo husi-
ness hrought Intn existence manv new technical terma.
As most of this development has heen done in the
United States, the English language 18 emploved.

A number of English words have heen incorporated
in the “mother tongue’ of many countries. as it was
impossible to translate them. For example, “sereen
grid* is called screen grid In Italy. Spain or China.
This also applles to such radlo terms as ‘"push-pull,””
“pickun.’”” et cotera.

A numher of exprescions nsed In this canntre,
hawever. have an entirely different meaning abroad.
In Encland. radle mrans the message which s hroad-
cast, and the reeeiving set 1s alwavs referred to as
a wireless set and never as a radlo. In France a
radio set Is a "‘poste.”
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L. S. BRACH ACQUIRES NEW FACTORY

The L. 8. Brach Manufacturing Corpn., pioneer
manufacturers of lghtning arresters and other radio
accessories, for many years located at 127-129 Sus-
sex Avenue, Newark, N. J., has acquired new manu-
facturing premises. The new factory, located at 51-
63 Dickersor. Street, Newark, which is thoroughly
modern in appointments, has a fifty per cent increase
in space over the former location.

A
DR. MINTON JOINS O'NEIL MANUFACTURING
CORPORATION

Raymond L. ©'Neil, president of the 0’'Nell Manu-
facturing Corporation of West New York, New Jersey,
pioneer builders of licensed radio loudspeakers, an-
nounces the appointment of Dr. John Minton to the
vice-presidency of the company, and director of engi-
neering.

Dr. Minton Is a noted consulting radlo and acous-
tlc engineer with offices and laboratory fn  White
Plains, N. Y. Dr. Minton has been vice-president
and chief engineer of the United Radlo Corporation
and later chief engineer of the Peerless Divislon of
the United Reproducers Corporation. Under Dr.
Minton’s dlrection and through his Inventive and de-
velopment skill the Peerless magnetic and dynamic
speakers were produced. Dr. Minton 1s perhaps
among the very few noted loudspeaker and acoustic
engineers of the country and his recognition through
his Peerless achjevements is acknowledged both here
and abroad.

Dr. Minton's engineering and inventlve skill will be
carried over to the O'Neil Manufacturing Co. and his
new loudspeaker developments promise to exceed
what he did for Pcerless, Under his supervision anit
direction the O’Neil Manufacturing Co. will greatly
improve and enlarge their products and will be in
position to meet the requirements of the most exact-
ing loudspeaker requirements In the flelds of radio.
phonographs and talking movies,

A

SPEED TUBES

The Cable Radio Tube Corporation. 81-90 North
Ninth Street, Rrooklyn, N. Y.. will announce at the
RMA show, this year a structural change in Its
product which will ereate a sensation.

This year the resuits of long planning and mis-
sioniry work on Speed tuhes will make themselves
manifest.

buring 1929 this eompany outgrew one planl, and
is now occupying five. with a capacity daily prodie-
tion of approximately 30.000 tubes. There is every
indleation that manufacturing facilities will have to
be greatly increased before the year is out.

Shipments are now made from warehouses located
in Brooklyn, Atlanta, Chicago, St. Louis, Los An-
geles. San Francisco. and Portiand, Oregon. affording
overnight service to practically any locality.

Speed representatives are permanently located in
thirty or more important citles, giving like service to
all sections.

The company maintains a large force of field men
and sales engineers who constantly circulate through-
out all territories rendering valuable assistance to
Speed johbers,

A
HESTON-NORTH TO REPRESENT STROMBERG-
CARLSON IN CINCINNATI

Cincinnat! and fts environs will be adequately rep-
resented far the Stromberg-Carison Telephone Manu-
facturing Company by the firm of Ileston-North, Inc.
Their offices and display rooms are located at 702

Chamber of Commerce Bldg.. Cincinnati,
Charles E. Heston, one of the memhers of the
firm, is a native of Rochester where he was con-

nected with the Stromberg-Carlson Company as sales
engineer, assislant sales manager, export manager,
supply manager and sales representative for Southern
Ohio and Kentucky over a perlod of twenty-eight

years,

Il familiarity with Stromherg-Carlson products
should he of infinite vaiue to the newly formed
organization.

Charles H. North Is of Cincinnati, in which town
he has a background of more than twenty years’ ex-
perience In the phonograph and radio business.

Part of these twenty vears was spent with the
Victor Talking Machine €n,. where he occupled the
post of assistant manager of the contract cepartment.
Following this connection he hecame secretary and
treasirer of the Ohlo Talking Machine Co.. of Cin-
cinnati. which office he held untll a few months aga.

A

GARNER & COMPANY NEW PACENT AGENT iN
CHICAGO TERRITORY

Fred Garner & Company of 126 North Clinton
Street. Chicago. ITlinois, have heen appointed manu-
facturer's agent for the Chicago territory for the
Pacent Electric Company.

The Chlcago territory, now covered by the Garner
Company. comprises the entire state of Indiana,
practically the entire state of TIilnois, the extreme
eastern part of Iowa and the ecastern half of \Wis-
consin.

A

ROLLER-SMITH APPOINTMENT
Henry N. Muller Company, First Natlonal Bank
Building. Pittshurg. Penna.. has been appointed is-
trict sales agent for Western Pennsvivania. Eastern
Ohio and West Virginia, of the Roller-Smith Com-
pany, New York.
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DAY—RA_ HN§TRUMENB in your Service Depariment

The visits of your service men to the homes of radio owners bring orders for new tubes, better
: ! There are many reasons why your Service Men should be
equipped with DayRad Instruments for testing all makes of radio sets and tubes. We mention here

speakers and other radio merchandise.

the three dominant reasons why—

(1) Because with DayRad they can make every conceivable test—
(2) Because all DayRad Instruments are simple, accurate and up to the minute—
(3) Because they cost less than any other reliable instruments for the purpose—

Measure DayRad by the scope of service rendered, compare them in every detail with other types at higher

price; the weight of evidence is all in favor of DayRad.

Ohmmeters, the new DayRad Automobile Set Analyzer, the new DayRad Grip Dip Meter Unit, and the DayRad

Test Panel.
ALL THESE DAYRAD INSTRUMENTS WILL

ATLANTIC CITY, JUNE 2-6.

If for any reason you do not attend the Show, write now to Dayton, address below, for descriptive circulars.

DayRad Automobile Set
Analyzer

Voltmeter resistance 5000
ohms per volt

Six D. C. voltage scales-
0-1-5-10-20-100-200

.\I(i)‘.li:lmmeter scales-0-.4-10-
2

One selector switch

Double olimmeter range

Self contained continuity
tests

All ranges available for
external use

" Dealers Net Price $66.00

DayRad Grid Dip
Meter
Combining Oscillator,
Grid Dip Meter and Out-

Put Meter.

For aligning and neu-
tralizing radio ftre-
quency circuits either
individually or over-
all. Visual indicators
on out-put meters. No
external bhatteries re-
quired. Operates froin
110 volts. 60 cycle

line. Light and port-
abhle.
Dealers Net Price
$37.50

Prices on other woltages
and frequencies ox

requcest.
5

DayRad’s Location at
Atlantic City

Visitors to the R. M. A. Trade Show will
be cordially welcomed at our two locations.

Be sure to see the complete DayRad Line of
Service Instruments including Tube Checkers,

Counter Checkers, Set Analyzers, Ohmmeters, Grid
Dip Meters, Test Panels and Portable Combina-
tions.

BOOTH NO. C.29
Demonstration Room No. C.C..4

Fifth and Norwood

THE RADIO PRODUCTS COMPANY

Write Dept. E.

insure grealer profils

This is true of DayRad Analyzers, Tube Checkers,

BE ON VIEW AT R. M. A. TRADE SHOW

A. C.-D. C. Radio Set
Analyzer

One selector switch

A. C. Volts-0-4-8-160-800

D. C. Volts-0-20-100-200-600

Resistance 1000 ohms per
volt

D. C. Mills-0-20-100

Separate tests on 280 recti-
fier plates

Self contained continuity test

Resistance and capacity tests

All ranges available for ex-
ternal use.

Dealers Net Price $58.50

DayRad Type B Tube
Checker

Operates from 110 volt A, C.
line

No rheostats—no adapters

Tests all standard radi¢
tubes as well as Kellogg,
Cardon. |

Wired for pentode testing.

Indications for good, fair
and poor tubes engraved
on panel.

Simple, Accurate, Complete

Dealers Net Price $22.75

DayRad Ohmmeter

Designed especially tor
measurement of resistors
commonly used in Radio

power packs. grid suppres-
sors, bias resistors, etc. The
indicating meter is a highly
sensitive galvanometer. The
dial is casily readable and
the resistance under test can
be instantly determined.

Net Price to Dealers $25.00
All DayRad Instruments are

equipped with genuine
D’Arsonoal movement
meters.

Dayton, Ohio
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AMPLION ANNOUNCES IMPORTANT NEW
PRODUCTS

Tie Amplion  Corpoeration of America,
21st Streel, New York City, has reeently placed on
the market i new transverse current mictophone, 2
microphane input ampliier, 4 novel double unit con-
nector tor attaching  several dynamie units to the
same horn, a special type exeiter and a new 12-ft,
exponentinl horn.

Fhe  tansserse  current  microphone  is  espeeially
adapted for use in broadeasting stations and fw
public-addiess systems.  In this type of mlcruphnne
the eurrent flows across the faee, instead of in the
conventional way., from a Dbutton attached to the
diaphragm  through the carhon granules, into a sta-
tionary button. In the transverse microphone. th.
current §y forced across the face of the device by

133 West

providing  two carbon eleetrodes located near the
periphery of the laphragm. diametrically upposite
each other.  Between these electrudes, a shallow

channel has been cut, approximately 134 inclies wide
and % inch deep. This channel is filled with a
special type of microphone gramule, held in place by
a thin silk membrane. made of treated silk .002
inelt thick, When sound impinges upun the membrane
the gramnules adjacent are disturbed. This clinges
their resistance and us a result, modulates the direct
current fowing throwgh the column of granules. In
this manner a remarkable fldelity of tonal repro-
duction is realized, without agitating the carbon
electrodes, These serve only to make a gquiet, con-
stant electrical contact with the granules, thus as-
suring a minimum of grannlar noise.

A
NEW 1930 JENSEN LINE COMPRISES THREE
DYNAMICS

Three new electrodynamie speaker units comprise
the 1930 Jensen line which will be shown and
demonstrated for the first time at the annual RMA
Trude Show to be staged at Atlantie City.

According to Jensen engineers these new Speakers
are greatly improved, both mechanically and electric-
ally, over the models built last year and all deliver
a finer tone quality, have greater sensitivity, and are
capable of handling a greater solume witheut dis-
tortion or uverloading, |noviled of course the energy
delivered to the speech coll is umlistorted.

One of the new units has a 12-inch cone while
the other two have cones of 10-Inch diameter.

The new 1930 concert unit, which has a 10-inch
cone, i< specitically designed for use with conven-

tional amplifier systems in radio receiving sets. The

princlpal impravement in this new
eone cunstruetion and the use aof a
ur skiver which is of molded one ple construetion.
The magnetic fleld coll and houdng in this unit are
more compact than in last year's model but designed
to insare a maximum amoant of sensitivity with a
minimim of current dissipated in the field winding.
Field eoils in this wnit can be supplied with any
resistance value up to ;000 ohms, The regular units
are 1o be equipped with an inpnt trinsformer designed
for operation with type 245 or smaller power tubes
connected in push-pull.

CONDENSER TRANSMITTER CONTROL
A highly developed comdenser transmitter .rnm_rnl
panet, Type 3-A, designed solely as a terminating
and  control Qevice for the three condenser tran
mitters, has been intradaced hy Jenkins and Adair.

NEW DEVE
OF THE MONTH

A NEW DECORATIVE FINISH
A new and very interesting (ecorative finish in a
<I|-.Ar lacquer product has been introluced in *'I'ris
lae,””  mannizelured b) s & Waldstein Company,
Newark, N.J ©of hamdtling by ordi-
autifal decorative ef-
fects oltained on smooth sirfiees show  promise of
sery wide appiication.  Clear. cvlored ur lLronze fin-
ishes may De obtained.  “Just spray and wateh it
erystallize’” js the descriptivn given Ly the

LOPMEN

1930
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ROLA INTRODUCES NEW SERIES OF UNITS

The Rola Company  will intrduee at the June
RMA show what jt considers the finest series ol
units in its history.  Combining compactuess, <nn
plieity, aml high oy factors wi b frequency
riauge  heretofute ainable,  these  new
units may well be hailed s I...ll > mastes achievument

Extraordinary stmplicity of construction has sut

turer.

The fact that "I'rismlac”’ air dries in about one
hour gives it a decided advaniage over bakin,
ishes,  In comparison with a  three coat
flnish it shows a  decided saving  in mateirial .m.l
labor as well as providing a novel finich.

In salid eolors *'I’rism'ac’ has the ge of
entirely obliterating, in oue spray coat, s letects
as rawing marks, spot weldings or flle marks on
stampell steel parts, for example, uvnr radio ehassis
and cans.

Clear Prismlac is used on innumerable pulished
metal articles and novelties ta make them altractive.

Full informatlon and details on its application ta
any particular product will be gladly sent hy Maas
& Waldstein Company to any interested manmutacturer.

NEW TERMINAL CLIP

The new screen-grid terminal clip that the ¥, R,
Zierlek Mfg. Works of 68-72 E. 131st Street, New
York City have addell to thelr line of radio hard-
ware has three ears whieh make contact on almust
the full surface of the screen-grid tube.

It bas just (he desired amount of spring so as
to hold the tube firmly and yet nol too tight 1a
injure the tube when removing or placlng termina!
clip in place.

This elip has corrugations which hokl the insulated
wire while it is being soldered. It can Le mad:
of spring brass or phosphor Lronze, electro tinning
cadmium  or nickel platel.

A
NEW POLYMET TRANSFORMERS

Polymet Manufacturing Corp. is exhibiting for the
first time a complete line of awlio transformers
power transformers for both 25 cycle and 60 cyv.e
eirenits, and choke mits,

These transformers have heen designed to cor-
respond with standard practice and are available
either in stock forms, or, for manufacturer's use,
Slight variatlons in windings and ecorresponding volt-
age ontput can be promptly arranged without delay-
ing production deliveries,

Tnasmuch as Polymet, through ownership of the
Strand & Sweet Mfg. Co., produces its own mag-
net wire. iand has very large coll winding facilities at
its Coilton Division at Easton, 1'a., the company is
fabricating transformers **from the ground up.’”

A
R. C. A, RADIOTRONS
R. C. A. Radiotron Cumpany has brought ont thre»
rew vacuum tubes for radin receiver operation. A

general purpose fube, —230; power output tube
-231 and  screen-grid  tube 232, These are
2-volt tubes for Dbattery operation. Current con-

sumption, respectively is 60 ma., 150 m., and 60 ma,

A
BINKS NEW HU-RO OUTFIT

The Binks Manufacturing Company, 3114-40 Car-
roll Avenue, Chicago. announces the completion «of
a new product-—the Rinks Hu-Ro painting ontfit.

This unit, which operates without an air com-
pressof. recelves its air pressure from any auty, truck
or tractor engine,

Ry simply remaoving two spark-plugs from the
eylinders of the motor, insertinz the twu an’o-power
air pressure valves, each one of which is attached to
three feet of air hose jointly connected to the maln
air lose by a Y™ comection, the motor starter an’
allowed to idle, there is produced a free pa sage of
air on the downward stroke of the pision  The
apwardl stroke compresses the air diawn in awl sup-
plies it to the spray gun in ample solume and pres-
sure for good results,

This ountfit is indispensable for app'ying naints,
lncquch and varnishes to afl surfaces,

It is a complete unit eqaipped with a contai
which accommodates a five gallon cun of paint:
check valve on the container: twenty-five feet of air
hose; twenty-five feet of material lwse between the
fnn and container: has the Binks No. 33 «<pray gun
attached to a quart size detachahle pressnre enp ant
the double valve hook-up  furnishedt has 1wenty-five
feet of 34 inch air hose with " eonnertion 1
two three feet lengths of hose with valve eonneetions
on each end.

i3
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stantlally lowered mamifacturing ensts aml.  conse-
quently, selling prices—still maintaining lola de-
pendahility and stnietural sturdiness,

A remarkable moving coil structure. employing sev-
eral new patentable features, is one of the outs and-
ing developments of this year’s models.

Model K’ will he furnished in two sizes: the
large standard measuring 11 inches in diameter, with
a depth of 5% inches, and the smaller size mea.nrin;:
934 inches Ly 5% inches.

A

BALSAM-WOOL ACOUSTICAL BLANKET
The Wood Conversion Company, 360 North Michi-
gan Avenue, Chicago. lllinois. reports that its balsam-
wool acoustical hlanket is being used everywhere to
correct acousties to insure satisfactory sound reprodue-
tion in theatres.

A
THOMAS ANNOUNCES ENTIRE LINE

C. F. Rapp, of the Thomas Engineering & Manu-
facturing Company, localed at St. Charles IIl., re-
cently anncunced that the company, in additlon tu
supplying many of the large receiver manufacturers
with condensers, coils, transformers, chokes, power
packs, ete,, have Jaunched a complete line of two
and three stage amplifiers. to be known as Thomas
Amplifiers

Thomas amplifiers are admirably suited fur installa-
tions that require distortinnless reproduction and
enormons volame, such as th-atres, dance halls, cluhs.
churches, schools, parks. dining rooms, music stiskio..
and large homes. Additlonal speakers or a micro-
phone may be attached as desired for making an-
nouncements, They may also he used in sond ampli
fication systems, call systems, amnsement parks,
recording studios. for amplifying pmblic speeches an:l
many other nses.

A
PIERCE-AIRO D-C. CHASSIS

Plerce-Airo, Ine.. 117 Fonrth Ave., New York City.
announce a <creen-grid direct-current chassis designe b
to utilize a-c. tubes. to be known as model D-(
273, The construetion of the 1-C. model s the sam>
as the Tierce-Airo A-C. 724, but desiuned so that
with the same a-c. tubes it will operate on dlrect
curfent.

The chassis nses three sereen-grid tuhes amd has
speclally designed seleeted control tuning with highlv
efficient double push-pull amplification and  humles<
filter cirenit.  The radin-frequency assemhly is cnm
pletely shielded with a special brldge cirenit com
pensated antenna.  Provision is alsn made far aaty.
matic phonograph attachment.
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Chicago

manufacturing costs.
it is a worthy addition to the Acracon line.

)
W

See The Acracon Exhibit At the RMA Show in Atlantic City—Booth C-2

THIS IS THE NEW

ACRMACON

ELECTROLYTIC CONDENSER

ESIGNED especially to meet requirements specified
by several leading manufacturers, this new Acracon
Electrolytic Condenser posseses many new features which
simplify chassis assembly, speed production, and lower

noteworthy characteristics:

1.
2.
3. One hole,

N\ W

8.

Cincinnati

Capacity 8 mcfd.

Peak voltage 440 volts
single nut
mounting

. Anode connection under

chassis

. Compactly built
. Neat appearance
. Rigid internal construc-

tion

Self healing

Factory Branches in

13.

14.
15.

Los Angeles

Mechanically and electrically perfect,

Here are 15

. Long Life

. Leakproof construction
. No surface corrosion

. Electrode free from gas

accumulation
Leakage less than .2
milliampere per micro-
farad

Lower power factor
Size 115" x 433" high

CONDENSER CORPORATION of AMERICA
259 Cornelison Ave., Jersey City, N. J.

Toronto

Wax Impregnated Condensers - Qil Impregnated Condensers— By Pass Con-
densers — Electrolytic Condensers — Power Condensers — Transmitting Condensers

www americanradiohistorv com
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S. S. W. MOLDED RESISTANCES

A new type of resistance unit, which has many
advantages, characteristics and qualities, is a prod-
uct of the research laboratory of The 8. S. White
Dental Mfg. Company, Industrial Division, 152 W.
42nd 8t., New York City.

The §. 8 W resistance units are molded from
special binder and conducting material, the finished
units being non-hygroscopic. The strength insures
them agalnst breakage and ali end contacts and lugs
are molded permanently into the resistance material.
They have a positive coeflicient of heat and are thereby
jnsured agalust self destruetion through overloading.
The nature of the resistunce material is such that
they will not change in resistance value when used
within their rated wattage.

At present, they are supplied in two standard
types, five flat types and one speclal hexagonal type,
rated at 1 watt, 1.25 watt and 3. watts. Units of
large capacity are in process of development and
manufacture.

A

ELECTROLYTIC CONDENSERS

The Condenser Corp. of Amerlea, of Jersey City,
N. J., is practically doubling plant facilities to speed
production of new by-pass and electrolytic condensers
which the eompany recently added to its line. Execu-
tives of the Condenser Corporation state that they
have long realized the usefulness and need for an
efticient condenser of the electrolytic type which they
have perfected. Due to a delay in securing patents
to protect several exclusive features, only a prelimi-
nary announcement has been made to date. It has
been revealed that the new '‘Acracon” electrolytle
condenser will be of the single 8-mf. type. The unit
is to be mounted with a single nut, all connections
belng made below the chassls. This constructlon
was decided upon after a careful study of produc-
tion and assembly methods, because it will eliminate
the necessity of covering the condenser to conceal un-
sightly wiring above the chassis. Another important
characteristlc Is the ahsolute absence of surface car-
roston which greatly determines the life of this type
condenser and has heretofore caused much trouble.
C. C. Meredith & Co., of 45 .Jarvis Strcet, Toronto,
Canada. have been appointed Canadian factory repre-
sentatives. In addition to Toronto, the company has
factory representatives in Chicago, Los Angeles and
Cincinnati.

A

RESISTANCE UNITS

The Shallecross Manufacturing Company, Collingdale,
Penna., writes:

“We will manufacture for the trade In general a
new type of resistance known as our type T which
is designed to provide a means of mounting without
employment of clips by the employment of angle
bracket terminals. Soldering terminals can be sup-
plied Instead of the angle brackets.

*“‘Our prices will change—some high resistance
values we manufacture will increase In price and some
of the lower values we manufacture will decrease in
price. The price of our new type ‘T' will be the
same as the new prices of our standard type ‘M.

““We also Intend to announce in Jume, probably at
the time of the Radio Show at Atlantlc City, a new
type of wire wound resistor ranging In value up to
100,000 ohms. This unit will be popular In price.
It will be about the size of a grid leak with flexible
wl_re terminals ard a tolerance of 5 per cent plus or
minus.”

A

HEAVY DUTY RHEOSTATS AND POTENTIOMETERS

The DeJur-Amsco Corporation, 418 Broome Street,
New York, announces a new line of leavy duty rheo-
s’mts and potentiometers in 3, 15, 40 and 75 watt
sizes.

Adequate air cooling is provided in all types, and
the wattage ratings are very conservative. The bake-
1lte employed in the mountlng and Insulating parts
is of a special composition, molded with heat resistive
qualitfes,

A

NEW DEVICE APPLIES BAND-PASS PRINCIPLE
TO STATION INTERFERENCE ELIMINATION
Since the introduction of 10-ke. separation of

broadeast statlons, the problem of interference has

been an urgent one for thousands of radic listeners.

Those in the neighborhood of local statlons have ex-

perienced special difficulties and many of these fans

have reported reception of nearby stations over ten,
fifteen. and even twenty degrees of the tuning dials.

Even the most modern recelvers are often unable to

cope with such conditions, without some external ald.
Realizing this situation, Mr. Alex G. Heller, chief

engineer of the Insuline Corporation of America, has
invented & novel form of station selector, based on

the band-pass principle. This new device, known as
the Accuratuner, successfully and practicaily applies
principles hitherto held possible only in theory. The
Accuratuner was designed aftcr a careful study of the
characteristics of tuned circults. Both theoretical
and experlmental data show that if two tuned cir-
cuits are utilized and that If the constants of these
are correctly chosen, It is possible to combine the
response frequencies and to obtain what is known as
a “flat top” characteristic.

The Accuratuner “‘accepts’” a deflnite range of
frequencies, ‘‘rejecting’”’ all others. In this way, it
acts as 4 true station selector, separating stations as
deslred.

A
SHORT-WAVE RECEIVERS (N SECTIONAL UNIT
FORM

Sensing the growing importance of short waves in
the broadeasting and communication flelds, together
with the demand for more elaborate and eficient
receiving equipment than has heretofore been avail-
able. €. R. Leutz, Altovna, Pa., now announces two
new short-wave receivers.

Unit construction typifies these short-wave receivers.
This arrangement allows maximum flexibility and per-
mits of using two, three or four units together as
complete receivers. The simplest arrangement would
be simply the detector stage and audio nnit com-
bined. To this combination may be added the first
r-f. stage, and later the second r-f. Sstage.  Ior
maximum range and audibility, the complete four
units are suggested.

Each unit is in its individual 2luminum case, with
hinged top and sloping front panel. The cases aford
double shielding between units. so essentlal in high-
frequency receiver design. Each r-f, stage is in a
separate compartment. The detector stage is also in
a sepurate compartment, while the three audlo stages
are combined in a fourth compartment. This Is the
basis for perfect isolation between the various tuned
circuits, which are arranged for maximum and uni-
form efficiency over the entire wide frequency range.

A

MAGAZINE FEED AUTOMATIC POST GROOVER

The first automatic hopper feed production post
groover ever built has been developed and placed on
the market by the 8. A. Woods Machine Co., manu-
facturers of woodworking machinery, Boston, Mass.,
and it is expected that this machine will revolution-
ize the manufacture of grooved posts for radio eabl-
nets, case work, bookeases and all other wooden fur-
niture using posts.

It is a very hilgh production motor-drlven machine,
entirely automatic. with hopper feed, eliminating the
use of shapers in the grooving of wood posts. Com-
pared with a shaper which is hand fed and ents only
one groove at a time very slowly, this new auto-
matic Woods post groover will eut two grooves at one
operation, automatically feed each piece 1nto and
through the cutters, and produce at least five times
#s much work as a shaper. It Insures not only in-
crensed production, lower manufacturlng costs, greater
uniformity and better quality of work, hut will save
considerable money in machine Investment. save floor
space and save labor, hecause one of these machines
will o the work of many shapers.

A

AMPLION MEETS ANY REQUIREMENT

The accompanying picture I3 of a new speaker de-
signed specilleally to the specifications Iaid out by
one of Amplion's customers for use with portable
equipment mounted on a truck. This Is a good ex-
ample of what the Ampllon engineers can do In the
way of designing special horns to suit special require-
ments. This born bas an air-colun length of 7%

feet. The width of the hell is 6 feet, and the height

is 19 inches. These odd dimenslons were necessary
as the buyer wished to attach this horn to the top
of his truck. In this manner he made use of the
full width of the truck and at the same time kept
the total helght within the limits required for proper
clearance of trolley wires and bridges, etc. The Am-
plion Company is located at 133 West 21st Street.
New York.

A

RELAYS FOR PUBLIC-ADDRESS SYSTEMS

A complete line of all purpose relays is manu-
factured by SBtruthers Dunn, Inc., 138 North Juniper
Street. Philadelphia, Penn. The llne includes relays
for tube testing circults and for public address
systems.
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DUST AND DIRT RESPONSIBLE FOR RECEPTION
NOISES

One of the weak points of the average radio set

is the volume control. \hen it is realized that a
resistance of thousands of ohms fs reyuired for dis-
tortionless volume control, and that an amplification
of thousands of times takes place between the cir-
cuit and the powerful loudspeaker, it stands to reason
that the slightest uncertainty of contact causes tre-
mendous nojses. Many sets sound like the rumble
of thunder when the volume control is adjusted. The
serviceman, called upon to repair the set, simply
cleans the contact and the wire turns. Dust and
dirt may be the cause of noise in wire-wound devices,
although poor design may also cause uncertain con-
tact and therefore noise. In the case of non-wire
devices, noises may arlse trom uncertain or poor
contact or conduction in the resistive material em-
loyed.
L By enclosing the wire winding and the contact
member, given the proper design in the first place,
dust and dirt may be ellminated as the most com-
mon source of noise in the usual radio set. The
better types of volume control are now enciosed, so
that no dust and dirt can reach the working parts.

A
AN  AUTOMATIC LINEU‘\SIOLTAGE REGULATOR
PLI

I'or the purpose of providing the usual socket-
power radio set with correct and unlform operating
voltage at all times, in addition to protecting tubes
and power pack from excessive voltage strains, the
Clarostat Mfg. Co., Inc., Brooklyn, N. Y.. has devel-
oped the automatic line voltage regulator Clarostat.
This device may be applied to any standard 110-volt
radio receiver.

The device is In the form of a compact plug and
receptacle for ready inclusion in the power line to
the radio set. The perforated metal shell contains the
automatic resistance unit. The device is not a fixed
registor, nor a resistor provided with taps for a variety
of voltage conditions. Rather, it is an antomatle hal-
last or self-compensating type of resistor. which
offers high resistance to hlgh line voltages, and very
little resistance when the line voltage Is at nmormal or
below normal, thereby maintaining the applied vol-
tage at the proper and uniform level. Recause of
the special winding and free air clrculatlon, the de-
vice Is highly responsive to all voltage fluctuations.

A
DAVEN RESISTORS

The Daven Company announces a new Super Davohm
wire-wound resistance unit. The new resistor is made
to meet the demand for a fine wire-wound unit to be
rugged as to constructlon, compact as to size, neat in
appearance and easily mounted.

The uew Super Davohm differs from the standard
unit made heretofore in various ways. The length has
Deen considerably decreased and the winding space
has been increased to accommodate a heavier wire in-
suring a greater safety factor. The wire ends are
firmly wound around and carefully soldered to the
tinned lugs. The soldered contacts are protected from
being hroken and also put through a special cleansing
process, making a clean, perfect contact tree from
aclds and corrosives which cause open or noisy resis-
tors. The lugs are ahsolutely rigid—they cannot turn
or fall out; but one may bend them in an upward or

downward position without affecting the wmit. An-
other feature is that the new Super Davohm has a
100 per cent Insulated clearance hole for a 6/32 ma-
chine screw which runs through the entlre length of
the coil. This feature enables one to easily attach the
resistor to any part of the apparatus without fear of
a short or drain.

This new Super Davohm is also made with center
taps as desired at any value. This nnit saves time.
space and labor. Some of Its characteristics are as
follows: Guaranteed aceuracy within 1 per cent, plus
or minus, closer tolerance if required, temperature
coeflicient §s .0001, negligible inductance. minimum
distributed capaclty. The spool iIs strong. will not
break or chip. They can be had from .25 of an
ohm to 10 megohms or more.

A
PHILCO TO MAKE OWN RADIO TUBES

The Philadelphla Storage Battery Company, manu-
facturers of the Phileo radios, is going into the
radio tube business. J. M. Bkinner, vice-president,
announced that Phileo tubes will soon be avallable
through Phlico dealers everywhere.

The decision to manufacture its own tubes is In
line with Phileo’s polley of balancing each article
that goes into the Philco set, so that the set owner
may have as near perfect reception as possible.

A
DIALS AND CONDENSERS

Precise Products, Inc., Rochester, N. Y., has issued
an englneering data sheet containing useful Informa-
tion on condenser and control assemblies for recelver
operation.
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Patent Applied For
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THERE IS A NEW COIL FOR
DYNAMIC SPEAKERS

I N € A

SERS of dynamic speakers will find that the new
INCA field coil supersedes the achievements of

the past. It is a better coil, containing many departures
from the conventional. The insulating sheath completely
seals the coil. This affords mechanical and electrical
protection to thewinding—and creates as near a moisture
and water-proof coil as it is possible to make. Still another
appreciated innovation is the ingenious arrangement
of the terminals, permitting the furnishing of these
coils with or without external lcads. The new INCA
product is a marked improvement in the coil art, con-
tributing to the cconomy and efficiency of dynamic
speaker production. Samples of this coil, wound to

your own specifications, will be gladly furnished
without obligation.

Inca engineers will be glad to confer with you on uny
of your copper wire or coil problems

INCA MANUFACTURING

Copper Wire Products Fort Wayne, Indiana
EASTERN OFFICE: Newark, New Jersey —_ - Industrial Office Building
WESTERN REPRESENTATIVE: A. S. Lindstrem, 274 Brannan Street, San Francisco, California

Division of NATIONAL ELECTRIC PRODUCTS CORPORATION

www americanradiohistorv com
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New Weston

MODEL 555
COUNTER TUBE CHECKER

Here is a valuable scientific instrument for
dealers in radio supplies whose business pres-
tige has been built upon selling only thor-
oughly inspected products. Testing radio

Electro-Dynamic
ReprOduClng Unlts tubes with this rapid and accurate checker

insures customer satisfaction and prevents
e ” . .
comebacks”—profitless transactions which

A frequency range believed unattain
able has been realized in this new

Rola series. every dealer should seek to avoid.

Thhe significance of this development Equipment of Model 555

in tone reproduction is further ampli- ;

ﬁcd by a highcr mechanical safety 2l-—-}S‘oc‘ke(s f‘orr lrJ'X. uy ':u;d A.d(.l.l screen grid tubes.
factor. by greater compactness and S S'x'pm;: b”mem ‘.o;:gcf " king all the required
lnCl‘L‘ZlSL‘d srructura] Sldmina, - 're:rus( pus utton switiches for making a the required

4—Two 314" diameter instruments—an A. C. voltage

Sce these new Rola models and hear SW
indicator and a tube test meter.

them demonstrated both at the Ritz-

Carlton Hotel and the Auditorium, i

June 2nd. R.M.A. Show. Audi- Service Features of Model 55.5 .

torium, Booth No. A-6. Demon- Checks all tubes, A. C. and D. C., including

stration Booth CC-11. ’80 and 81 type rectifier tubes. Tests A. C.
?h screen grid tubes and both plates of the 280

type rectifier (one at a time) without adapters.
L A Indicates shorts between the filament and

cathode.

CO PANY See this new model at our Booth or in our Lec-

ture Room at the Hotel Traymore during the
R.M.A. Convention
full particulars.

or write to factory for

2570 E, Superior Ave.
Cleveland, Ohio

et iSt.. | WESTON ELECTRICAL INSTRUMENT CORP.
612 Frelinghuysen Avenue, Newark, N. J.

HNSTR[UME NTS
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“ROUND ROBIN”

.

Woe
Group
Subscription
Rate
o
wo® (The subscription
o rate for individual
» oyt - -
(P subscribers is $2.00 a
year.)
Note: Under the require-
. T ments of the Audit Bu-
a ot reau of Circulations each
subscriber is required
to fill in his name and
AN classification in his
oy A Neo d I
e? Qo o w n handwriting.
oo™ et Will you, please?
.t * . " . L. . . . .
Aa‘e!t o L. B‘\o‘\ . .
fo¥ b R
o\ . o
.a((\e..esg'....,-"..
P*AA; oo .g\c‘a“o“ q08
5% . oot
Will you not cooper- W aaee®® e
ate with us by classify- v o
ing subscriptions sent in .
as follows: POENR .-
W™ ace® . R .
B NP L
(M) Manufacturer T o™ et®
(Pleasc check **M™ if you are an execu- ' B
tive, purchasing agent, production mana- N
ger. service . Plant superi
or foreman,)
. v\a«& e RN
(E) Engineer P e gt -
(T) Technician. o -

(S) Service Man

Note: If you do not belong
in the above classifications,
please write in your occupa-
pation or vocation.
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Our Experts
Wiill Help Solve
Your Problems

Today . . . felt is playing an
important part in radio manu-
facture.

And . . . the problems per-
taining to its application have, in
no small measure, been solved
through the technical depart-
ment of Western Felt Works.

In considering your own needs
—we shall be pleased to ex-
tend the services ofour experts
—as well as the entire facilities
of our Manufacturing Division,
Immediate delivery may be
called for on any of the follow-
ing cut and ready to use items:
Speaker Felt Cushions
Cabinet Packing Felt
Cabinet Conveyor Felt
Acoustical Felt

Felt Washers, Gaskets.

WESTERN
FELT WORKS

4029-4133 Ogden Avenue
CHICAGO

New York - Boston - Cleveland
Detroit-St. Louis-San Francisco
i Los Angeles

Radio Engineering, June, 1930

A NEW |
ISOLANTITE

developed exclusively for-

mertallized
resSiIS1ors

A new ceramic insulator known as Isolantite B77 developed
by the Isolantite Company of America in cooperation with
the International Resistance Company is now available to all
fabricators of metallized resistors.

In the metallized resistor assembly this new Isolantite pro-
vides a tightly sealed housing which is strong, non-porous,
extremely accurate and which possesses the highest electrical
insulating qualities. This new composition is one of several
Isolantite insulating materials, cach created for a specific
application by an organization long experienced in ceramic
manufacturing.

The International Resistance Company not only uses large
quantities of Isolantite, but recommends it to its fabricating
licensees for similar use, We invite inquiries concerning this
or any other application of Isolantite.

*Process Patents

|solantite Company of America, Inc.
BELLEVILLE, N. J.

New York Sales Offices
551 FIFTH AVENUE NEW YORK, N. Y.

e
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THREE TUBE

FACTS

that help
your dealers

demonstrate

by George Lewis,
Vice - President,
Arcturus Radio
Tube Comfprany

sets

When your sets are equip-
ped with Arcturus Blue
Tubes there's no annoying
delay instarting . .. the pro-
gram is there in 7 seconds.
This kind of QUICK AC-
TION helps make sales.

CLEAR TONE, free from
hum or bhackground
noises, is a certainty with
Arcturus Tubes.

Arcturus Tubes insure last-
ing satisfaction. Their abil-
ity to withstand overloads
hasgiven them the world’s

record for LONG LIFE.

Critical engincers, checking Arcturus
performance, know the advantages
They
realize that Arcturus Tubes insure
the kind
of demonstrations that lead to sales.

of these Arcturus features.
top-notch demonstrations...

Why not make sure that your set
benefits by the proved performance of
Arcturus Blue Tubes?

ARCTURUS RADIO TUBE COMPANY,
Newark, N. J.

ARCTURUS

Quick Acting
RADIO TUBES

Pags 83

HOLED-TITE INTERIOR PACKING FOR
KITS OF 5 TO 12 TUBES

THIR IS EVERYTHING NEEDED TO PACK
A 8 TUBE KIT ready to place into corru-
yated carton.

TUBE KITS Now Packed
The Holed-Tite Way

Prevents breakage, costs less, requires smaller
shipping ecar ton, snnpllhes packing, elimi-
nales mussy excelsior.

TaaOE MADIK NEw Yoax

Radm*?a&’ Pads

Holed-Tite Packing Corp.

100 E. 42nd St.,, New York, N. Y.
Afiliated with International Paper Co.

Simplify your g

kit paeking
problem. Pin Q @ @
coupon to let o
"-hed S sample
‘,\elI :?ﬁ % '(11* @ Sented "the “"lioled-Tite @
0.\C way.
7 I{r-mri1 : n ||fmth{;r “nmtll
t ubes Usel
PROTECT @ ?l:ln(;ll}r xeus'moclpnl Hst are: @
the
HEART
of the
RADIO”

Holed - Tite
moulded  pulp
pads are stand
ard in use b
most large tube
manufacturers.
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ANNOUNCES NEW IMPROVED

GROUP ADDRESS
EQUIP MENT

featuring Amplion’s new giant air
column weather-

12 ft. SPEAKER

CAN BE HEARD MORE THAN
A MILE AWAY

The Amplion units in this 12-foot horn can
handle 50 watts of audio power without distor-
tion or breakdown.

New standardized methods and weather-proof
materials now make possible, any size or design |
of horn at considerably less cost than formerly.

proof—

New Amplion

12-ft. Air Col-

umn Speaker will

accommodate 2 Am-
| plion horn units.

1200 feet away from the horn during the
aily flying activities at

ROOSEVELT AVIATION FIELD
LONG ISLAND, N. Y.

| And every word is heard with perfect fidelity
An example of an Amplion I..- .
made-to-order trumpet horn. ———
Width 6 ft. Length 71% ft. !

Height 19 inches.

Type EL22

Will handle 6 Am-
plion horn units at
one time.

Delivers 16 volts at
amperes.

A Somplete Equipment For Indoor

Outdoor Sound [nstallations.
Catalog on Request.

of America
Enduring Quality

Amplion Corporation

The Sign of

)

‘ L%
3,000 People Listened To This Speaker |

| 133 West 21st Street New York, N. Y.

Radio Engineering. June, 1930

PROVED

PERFORMANCE
[

4

EVEREADY RAYTHEON
TUBES FOR TALKING
PICTURES, TELEVISION

AND ALL INDUSTRIAL PURPOSES

THESE tubes have firmly established their posi-
tion in the fields of talking pictures and tele-
vision, and in the greatly broadening field of
industrial usage.

The Eveready Raytheon Foto-Cell is a long-
life tube for talking pictures, television and
industrial purposes, such as control of illumina-
tion, automatic counting, paper-testing, color
matching and others. It comes in several stand-
ard types, or can be made to specification.

The Eveready Raytheon Kino-Lamp is the first
television receiving tube developed commer-
cially that will work with all systems. Each tube
is carefully tested.

We welcome inquiries from every one inter-
ested in talking pictures, television and
Foto-Cell applications of any nature.

* * *

The Eveready Hour, radio's oldest commercial
feature, is broadcast every Tuesday evening at
nine (New York time) from WEAF over a
nation-wide N. B. C. network of 30 stations.

NATIONAL CARBON COMPANY, INC.

General Offices: New York, N. Y.

Branches: Chicago Kansas City New York San Francisco

Unit of Union Carbide and Carbon Corporation

“EVERFADY

RAYTHEON

Trade-marks
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Type TA

Tyne TD

Type TE

V E N

Announces
ENTIRELY
PRODUCT

AN
NEW
TAPPED
SUPER -
DAVOHM
RESISTORS

Daven resistor spe-
cialists have developed
tapped Super-Davohm
wire - wound resistors
with as many terminals
as required. Rigid
tinned terminals, cannot
turn or pull out—1009
insulated — center hole
of unit will clear a 6,32
screw. Can be mounted
anywhere without fear
of shorting.

CHARACTERISTICS
Non-inductive; temp. cocffi
cient  0001; minimum  dis-
tributed capacity; moisture
proof s non-corrosive  con-
tacts ; compact ; rugged ; guar
anteed tolerance 19¢ plus or
minus  (closer tolerances at
slight additional cost) : units
from .25 ohm to 5 megolun,
or i tapped multiples up to
15 megohms or more,

Patents applied for

THE DAVEN
CONMPANY
RESISTOR SUVECIALISTS
Office and
138-160 Summit Street
NEWARK,NEW JERSEY

General I‘actory

Improve
Your Recelver

with

Potter

Quality

Condensers
By-Pass

Filter and
Filter Blocks

THE
SCIENTIFIC
CONTRIBUTION

TO
RADIO

The Ideal Filter Block

The Votter FElectrochemical Condensers are
charmcterized by proven durability, permancence
of capneity value, Jow energy loss and small bulk.
They nre substantinlly free from surge break-
down tronbles due to inherent self-healing prop-
erties,

Ditliculties due to instability of dielectrie film
and evaporation commoen to “wet'? type con-
densers have been overeome.

As u result of elaborate experiments, the Fotter
Electrochemical Co er consists of a compuact

f prepared al n kheets separated by a
n layer of orga ectric forming material.
Absolutely nothing ntaining water is employed
in the structure, so there is nothing to evaporate.
The chemical ingredients are non-aqueous and
prepared non-hygroscopicnlly, so that ull troubles
formerly due to presecnce of water In structure
re aveided.
s act more like wax impreguoated
paper and fo »ndensers than any chemical type
condenser heretofore  known. The losses are
exceedingly smail and the condenser will retain
a charge for an appreeinble time.

(Edelman Patents)

Quotation and engineering data upon request.

Brite us at once.

The Potter Co.

North Chicagzo. Hlinois

A Nationa! Organization at Your Service.
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Resistors of exireme accuracy &9

for exaecling requirements—
all types,

High Speed |i~%

QAR ERR® peocvesim 52

Look plugs die cast at
an average rate of 18,000
per day.

Perfect i
m Accuracy

Limits held on 4 gang

Where closer tolerances are Sopconser Lhgtor L Centre
required Super-ohm Resis- (@) plus or minus .001”.
tors are being selected.

SUPER

& OHM

WIRE WOUND

Strength &
Durability

40 ,lnrts olfl the pi!dl ticket

1 H ) e ah machine illustrated were
Liquid Porcelain Coated diecast, Unietal Strent
P Sty and durability, e¢ssentia
vo“‘lge Dl‘ lders to the proper z;perntion of

| the machine, were among
the properties contributed

acid-proof, oil-proof, fire-proof
by the Allied Process.

SUPER

OHM

WIRE WOUND

Beauty &
Fine Finish

| — o

Desk lighter die cast by
Allied—an example of the

A I beauty and fine finish that
is obtained by the Allied
Die Casting Process.

SELF-INSULATING RESISTORS

Ideal for Fader or Volume Controls : I O ‘ N 7 ( : O S I

and you have some of the advantages
the Allied Die Casting Process offers
you in addition to uniformity, prompt
deliveries and complete engineering co-
operation in the production of parts to
your exact requirements.

BAKELITE STRIP RESISTORS Allied engincers will gladly consult with
you regarding your production and die
casting problems.

| Allied Die Casting Corp.

43d Avenue from 38th to 39th Streets
LONG ISLAND CITY,
New York.

Send your specifications.  Samples
Shipped in 24 HOURS.

SUPERIOR RESISTOR CORP.
334 Badger Ave.
Newark, N. J.
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ANNOUNCING

NEW DESIGNS IN
RADIO TUBE PARTS

BE manufacturers will welcome this

announcement of our newly designed
parts which meet the requirements made
necessary by improved vacuum tube
design.

Our engineers being thoroughly familiar
with tube design and manufacture and
knowing the problems of the manufac-
turer in making tubes of consistently high
quality, anticipated the changes in part
specifications. Thus we are able to offer
at this time an improved line of plates,
getter cups, collars, oxide coated filiament
and cathodes of the same quality and ac-
curacy that has won such an enviable rep-
utation for our products.

Our engineering staff will be pleased to
help manufacturers in developing or
adapting standard or special radio tube
parts to meet individual requirements.

Write Today for Our New
Illustrated Catalog and
Latest Price List!

RADIO PRODUCTS CORP.

Factory and General Office
548 South 11th St., Newark, N. J.

Leading Producer
of

Radio Frequency Chokes

ANNOUNCES

CAPACITY

With present production facilities of
thousands of RF choke and antenna coils
daily in expectation of a big demand,
Meissner will be in maximum produc-
tion by early summer.

Immediate delivery is thus assured on
any reasonable quantity of RF choke or
antenna coils; also facilities for produc-
ing in quantity paper-section coils for
radio transformers, speaker coils, X-ray,
clock, and ignition coils.

COILS

—for practically every pur-

pose—stock and special—
wound on automatic ma-
chines to exact number of
turns you specify. Precision
inductances for quantity pro-
duction.

TURN COUNTERS
DESIGNERS OF SPECIAL
COIL-WINDING MACHINERY

And unusually prompt delivery on any
special coils made to customers’ specifi-
cations.

When you need first quality coils, a lot
of coils, or special types of coils in a
hurry, depend on Meissner—a source of
supply adequate to your needs where
“quality” and “service’” are something
more than catch words.

MEISSNER

MANUFACTURING COMPANY
522 S, Clinton St., Chicago, lllinois

wwWw americanradiohistorv com
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HE largest manufacturers of felt in
the world can supply you with cut

parts to meet any specification.

Washers, wicks, gaskets and bases—
all felt. You owe it to yourself to
investigate the possibilities of this uni-

versal product.

Felt is daily solving hundreds of en-
gineering and manufacturing problems.
Avail yourself of the intelligent
cooperation offered by the American

Felt Company.

American Felt Co.

NEW YORK & SAN FRANCISCO & BOSTON

DETROIT & CHICAGO ¢ PHILADELPHIA & ST. LOUIS

FIND OUT TODAY |

AMERICAN FELT CO. R-4-30
315 FOURTH AVE,, N. Y. C.

We are interested in the use of felt.

Send sample for .
] Have your representative call.

Name

Address

Radio Engineering, June, 1930

~

" /a//c it
over

L with

‘Kingslon

‘] D

KINGSTONCAN|

\ help you with your

production
problems.

Y

i@t

The manufacturer who speafies Kingsion

products has a right 1o demand more than

@

uniformly high quality  Kingston engi

neering service 1s a defunte part of the

(®

obligation.

Kingston's resources and experience

quality them to solve your problems

m the production of power trans-

formers. filter condensers. filter re

actors and other radho products

Kingston will welcome an oppor

tunity to ralk it over with vou

KINGSTON
PRODUCTS
CORPORATION

HKOKOMO . INDIANA
Uede N

INGSTON

RADIO POWER EQUIPMENT
to manufacturers specifications
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NOW READY FOR FREE DISTRIBUTION

FOR RADIO TUBE MANUFACTURERS

7/ Nicke WIRE CLLOTH MESH

Cut to any width strip.
Raw edge or with our
new DOUBLE LOCK
selvage edge.

FOR ALL INDUSTRIES

(Y WV (‘)3 CAMBRIDGE SPIRAL
)‘(/)\/\,){\)\,\ flexible woven wire

) belts. For conveying
’]\’\,\’\ ") products  thru  ovens.
P o Y furnaces.  washers  and

x%w'\%’)%ﬁ similar equipment.
l‘g% VeV,
A A K 3

THE CAMBRIDGE WIRE CLOTH COMPANY
NO. | STATE ROAD. CAMBRIDGE, MARYLAND

Pioneers in pumping equip
ment for exhaustion pro
cesses. Cenco Megavacs and
Hyvacs have become th2
basis for much of the tech
nique now approved by
High

Today they

leading Vacuum
Engincers.
answer. as no other vacuum
pumps can, two requisites
i the production of those
products demanding a high
degree of exhaustion. First.
Cenco Megavacs and
Hyvacs give immediate low
pressurcs sustainable
throughout progressive

stages of production;

second. they insure a vac
uum as high as .1 micron.
Cenco Megavac pumps are
made in both single and
A de
“High

Vacuum Engineering.” will

triple unit models.

scriptive  booklet,

be mailed you at your

‘EENCO request.
MEGAVAC

T CENCO-MEGAVAC

PUMPS Pumps, for the exhaustion
of

MEET TWO RE-  qunees ey
QUIREMENTS  genees, 60

RADIO TUBES PHOTO-

O F M O D E R N X-RAY TUBES ELCEECLTL%IC

TECHNIQUE IN
HIGH VACUUM
ENGINEERING

Products of

CENTRAL SCIENTIFIC
COMPANY
460 E. OHIO ST. CHICAGO
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General 8fc]1ir:3 mm—lfged |

MANUFACTURERS OF

ETEHED AND LITHOCAAPHED
METAL PRODUCTS

| 3070-‘52“\". Grand Ave., Chicago, Ill.

' E —ART BRONZE — S
Simple or intricate formations. Excellent
facilities in our large and modern plant

Dials >
and Scales

Various etched,
lithographed
and embossed
metal products
and specialties. |

Send us

your inquiries

Radio Engineering. June, 1930

h
Finis .. ar. °
—ome fgecto\“::‘ (,,'\e e stalin
a-114C tes 0 * ‘;eu“"‘ o
2= ir Gr B

ors.
e A so\h\n“:“"“ Finish

able ‘,‘.m\“(‘
denl

. iteds
jnvite!
inguiry npany

. O
1de
1M pivers
&“7 a\d X pant ?‘38

as 1 x. 3. o and
b‘a e ofices BNl vk, Anue‘““ﬁ::
E‘ecu( A e Lo8 w‘“'\;;\“ Bisd.
d 1214
office 2 is 8
; Chica®® “nouts. | nington ement %
N ertd8C &
‘ 1ms w Pisd. ) this 2;‘\2“ of g
| e \,on\e\\'_\co ‘_egrq's\l‘l‘“ac_ — \
" | |\ )1 T
oo -
‘i pho 7 A
WY WA
AY < |1 T .
DR NS SEANY/ \F & P b Vol

Howard B. Jones |
CHICAGO, ILL.

I 2300 WABANSIA AVE.,
|
|

[- JE -1

24 PmePy,

AN SN

| MANUFACTURERS — lllustrated above are
a few of the many electrical connecting de-

| vices we are supplying to the Radio and

I electrical industry. “Let us figure on your
requirements.

See our exhibit—Booth D-10, at the 4th Annual RMA
TRADE SHOW, Atlantic City, June 2nd to 6th, 1930.

Standard the
World Over . . . ..

JANETTE

Rotary Converters

Argentinn, Mexico, Uruguay, Australia. England.
Belglam, New Zealand—everywhere—you’ll find
JANETTE Rotary Converters in the same leading
position which they ocecupy in the U, S, A.
Wherever there’'s a I).C. to be changed into A.C, for i
the operution of radio sets and phonographs you can
be sure that somewhere around is 8 JANETTE Con-
verter—doing ite job faithfully without ripple, hum
or noise,

Standard unlts for 32, 115 or 230 volts D.C. input
110 volt, 60 cycle A.C. output,

Write for Bulletin 1229-C, _,'
|
!

-

JANETTE MANUFACTURING CO.
550 West Monroe St., Chicago
Singer Bldg., Renl Estate
149 Broadway Trust Bldg.,
New York r Philadelphia
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A PRODUCT OF EXPERIENCE

A A A A DeJur-Amsco

7 ey i

| ol v COMPLETELY
8y SR SHIELDED

CONDENSERS

Developed Especially
For Screen Grid Receivers

The development of DecJur-Amsco Condensers production costs of commercial reeeivers. That we
parallels the development of the radio receiver. It have been suecessful is evidenced by the fact that
is the constant aim of this organization to produce Delur-Amsco Condenszers are now used by many
the most perfect tuning unit consistent with the of the leading eommercial set manufacturers
Write us for engineering data and complete specifications for our new condenser. Samples on request.
Available in Double, Triple, Quadruple and Five Gangs.

We are also making special condensers for autemobile radie and portable receivers.

See the DeJur-Amsco Displa l !g -H ( '2
at the 1}\]1\’[/\ Tcradc Sh‘;wy D e U M SCO O P.
tlantic City a—
Booth No. D-14 Fairbanks Building

BROOME & LAFAYETTE S1S., NEW YORK CITY

LEPEL BOMBARDERS

Laboratory High Frequency Metal Melting

FURNACES

Tunable to Peak
Efficiency

LEPEL HIGH FREQUENCY LABS,, Inc. 39 West 60th St., New York |
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m 00
3 M wide, 16

olive n enarn

FFICIENCY is simply productive manpower. Give
your employes the proper tools, equipment for
conserving time, effort and thought. Mailing tables
are only one of hundreds of efficiency aids made by us
for plant and office use. They are light-weight, abso-
lutely rigid, space-saving and a life-time investment.

Ask for Representative — or catalog "C-RE’

Special Angle and Sheet Steel Equip-
ment also Built to Your Specific Needs.

ANGLE STEEL STOOL COMPANY

Agents in All Principal Cities
PLAINWELL, MICHIGAN

|
|

The better sets of

RADIO MANUFACTURERS

~. are brought to perfection through -~

OHNSON’S

INDUSTRIAL TAPE

THE increased number of intricate parts
now essential in the more modern radio
chassis have correspondingly increased the
need for tape made in varying thickness
and width. Johnson's Industrial Tape may
be secured in widths from Y4 inch to 36
inches and in thickness from .008 inches
up, either in standard length of 36 to 60
yards or in individual packings. Adaptable
for loudspeakers, coils and general uses.
Haveyou seen the new Iobnson's Tape Dispenser?
Holds full size roll of tape up to 1V inches wide.
Enables you to cut any length of tape instantly.
Eliminates pre-hand li & waste.

Testing Costs You Nothing

JOHNSON & JOHNSON. New Branswick, N.J. ——  wrr

. Please send free sample roll of Johnson’s Industrial Tape and
information on the Tape Dispenser.

Nanie . S
Contpany .
Street and No.

Cin B State

SV

Radio Engineering, June, 1930

EVEREADY RAYTHEON

TUBES FOR “'B"
ELIMINATOR UNITS

HERE is the original gaseous rectifying
tube, that is standard in over one hun-
dred makes of “B” eliminator units. In
fact, most "B" eliminators are designed
for the famous B-H.

This Eveready Raytheon B-H Tube
uses, instead of a filament, ionized helium
which, steadily, supplies millions of elec-
trons a second, over and over. A recti-
fying tube of sustained voltage through
a long life of reliable efficiency.

Try a new Eveready Raytheon B-H—
and note your superior reception.

Note to experimenters: If you require
a dependable source of powerful D.C.,
you will find the Eveready Raytheon
B-H adaptable to many purposes.

* * *

The Eveready Hour, radio’s oldest com-
mercial feature, is broadcast every Tues-
day evening at nine (New York time)
from WEAF over a nation-wide N. B. C.
network of 30 stations.

Type B-H
125 m. a.
at 300 volts

NATIONAL CARBON
COMPANY, Inc.
General Offices:
New York. N. Y.
Branches:
Chicago Kansas City
New York San Francisco

Unit of Union Carbide
and Carbon Corporation

Trade-marks

[QCH’A By ) |

™ ¢
|‘ e I l
b L EISLER k}%’l |
| _§.=s< _ELECTRIC e ||

RADIO TUBE MACHINERY
INCANDESCENT LAMP MACHINERY
TELEVISION TUBE MACHINERY
NEON SIGN MACHINERY
GLASS WORKING MACHINERY
HIGH VACUUM PUMPS
ELECTRIC SPOT WELDERS
LABORATORY GLASS BURNER APPARATUS

v w‘*a'( i re T
)

RIVRNS A=

MACHINERY

F 3
vl &

Send For New “C” Catalog
EISLER ELECTRIC CORPORATION

760 So. 13th St.

Newark, N. J. |
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Z 4"'

Q\)\% GREE}F"I:NGS
.. "RM

)

P\

n

o
AW

The Ideal .
T W IRE American

| Q)” Electro Metal
ELMET Molviwcire is a - 2 .
T ireamformite. Wonmd \ = Corporation

b

on  moulded  spools  of
which we are the originators.
Our plant at Lewiston, Vaine
is most moderaly eq

ipped 1o

fulfill  your individual re- Exeeutive and Sales Oflices
quirements efficieatly.  Molyh- 63-67 Madison  Ave,
denum  sheet. thichness 00087 7 New York City
and up. is one of our specialties.  —Z ’

2

Screen Grid
Wire Cloth

with

No more soldering failures—Kester eliminates the
guesswork of separate fluxes. Its simple. sire
operation will speed your work and increase ycur
soldering efficiency. Profit by using Kester Flux-
Core Solders in vour industrial soldering pro
cesses,

e A special solder. designed for your particular pur-

f l l A M h \ potes, will effect i great improvement in ycur
[J n al lng y Ccurate eS present methods of construction. installation and
repairs. Let our experts analyze your spec.fic
needs and recommend the exact solder for your

- . . . . 3 use. Consultat:on imposes no obligation; write
The requirements ol Screen Grid Tube our research department today.

m.ml.xl..munrs for a wire cloth W ith an . KESTER SOLDER COMPANY
unfailingly accurate mesh are perfectly met S TILG 4224 Wrightwood Ave. Chicago, lllinois

in “Buff\lo” \\’ir\ (‘lolhs Constructcd g r Incorporated 1899 Formerly Chicago Solder Co.
from tiw highest quality materials obtain
able. they are woven on improved power See ourckesea:hdsngmeer P. CNlecy
o o t the uditoriu Booth 50
looms to insure uniform selvage and abso- E 35 2nd-6th. inclu °

Section B, June 2nd-6th. inclusive.
lutely accurate mesh. ! e

AT ATLANTIC CITY

Tell us vour requirements.  We will gladly
furnish cstimates and samples.

Buffalo Wire Works Co., Inc.

«Formerly Sehecler's Sons, Est. 1869)
588 TERRACE BUFFALO, N. Y. ACID-CORE ROSIN-CORE PASTE-CORE
MITAL MENDER RADID SOLDER
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pecifications
wanted...

O make it short and to
I the point, we want your

husiness, We've Dheen
specializing in the manufac-
ture of high grade trans-
formers, condensers and
rudio - eleetrical  accessories Condensers
for years. Our large, well Condenser Blocks
equipped factory is now sup- Colls
plying some of the more
important manufacturers, We Transformers
feel that our quality and Chokes
service will it YOUR needs,
Why not let us tigure on BOwer Racks

your special requirements
immediately ¢ Specifleations
are all we need, then we will
make full recommendations
and guote prices.

CONCOURSE

ELECTRIC £57°2 COMPANY I

294 East 137th St. New York City

Radio Engineering, June, 1930

Super Akra-Ohm
Wire Wound

Resistors

are vital for Radio, Audio,
Visio and Industrial applica-

B S s : tions of the Electronic Tube.
-‘AKBK.UH"*‘.,, Super Akra-Ohm Resistors are
W vad woums | manuiactured in any value from
e 0.01 ohms to 10 meg-onms. They
TYPE “M are carefully designed to insure
an accuracy of one per cent and
a constant permanency of calli-
o bration. They are especially
W a(la;:jtali fam} bhighly rsecoxg-
) mended for Laboratory Stand-
b= o ards, High Voltage Regulators,
TYPE “T Telephone Equipment, Televi-
sion Amplifiers, Grid and Plate

Resistors, etc.

TYPE “T” is manufactured with soldering terminals
or angle brackets. 'I'his tvpe 1s designed

to meet an increasing demand for a unmit that can he readil
mounted in recision electrical instruments. high-grade testing
apparatus and high-grade radio sets.

These can be produced in quantities for a low price without
sacrificing the accuracy and durability that characterize Super
Akra-Ohm Resistors.

Let us know your Resistor requirements. We manufacture a
type for cvery purpose. Samples and prices sent reqitest,

| Shalleross Mig.lompany

ELECTRICAL SPECIALTIES

Accurate
A9 INDRLTIVE
NE WoURO
RESISTORS

[ aLwavs

fn]iingdaﬁf, Pa.

~

!

|

In 1906 - -

De Forest, working in the realm of
physics, invented the vacuum tube.
Acheson, meanwhile, laboring in the
field of chemistry, first produced Col-
loidal Graphite.

It is fitting that these two prod-
ucts, born simultaneously, are, after a
quarter of a century, intimately associ-
ated in the radio industry.

Colloidal Craphite is indispensable

in the efficient drawing of tungsten

and molybdenum. It discourages grid

emission and finds utility as a “‘getter.”’

Colloidal Graphite is also a valuable
resistance material for grid leaks and
volume controls and serves as a long
life lubricant for variable condensers
and other moving radio parts.

ACHESON OILDAG CO.

Manufacturers of "Aquadag” and “Oildag”
" brands of Colloidal Graphite.

PORT HURON, MICH,

'Radio Tube Socket |

| ELECTRICAL INSULATION CORPORATION

The Patterson

The Socket with Positive Contact

Perfect insulation with “G. E.” TEXTOLITE
— Lowest resistance and capacity — Tubes will
not unseat from vibration.

A Socket which simplifies the problems of the
Set Assembly, meets the needs of the present
type of tube and which is produced to give the
greatest efficiency at the lowest cost — Samples
and full details on request.

308 W. Washington Street, CHICAGO, ILL.
Distributors and Fabricators of “G.E.” TEXTOLITE
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Quality Satisfaction —
Price Satisfaction —

IGRAD

Fixed Condensers

By-Pass Units Filter Units
High Voltage Units

All Sizes and Combinations

Quality demonstrated by satisfactory
performance for several years in
many of the best sets.

Let us figure with you—

Representatives in larger cities
IGRAD gcoll\l/l(ifgr.lsce;., Inc.

N
Sl Rochester, N. Y.

SPECIALISTS

Congratulations
to the Radio

Industry
Z  now holding the
2 Sixth Annual
R.M.A.

X Convention

Write for .
Our New <
Handbook
of Callite
Products for
the Radio

Industry Z

Callite Products Co., Inc.

Union City, N. J.

Whatever

problem, the International |

your resistance
laboratory
staff

to none in

experimental
and its specialized

stand second

ability to solve it.

DURHAM Resistances are made
in all values for all electrical
work. Samples and complete
engineering data on request.

RESISTORS & POWEROHMS
| INTERNATIONAL RESISTANCE CO

2006 Checrnut Street, Philedelphls, Pa

| |

PYROXYLIN LACQUERS

THAT
HOLD CUSTOMER
CONFIDENCE
Accepted for

every use THE pioneering spirit
ffm;fs’m"f s which has lifted
$xio iy Zapon Pyroxylin Lac.
ard of lacquer querstotheir present pin-
excellence nacle of leadership, made
since 1884, them a standard bearer of

matchless uniformity,
quality and economy, is
consistently pledged toa
policy of progress that
will hold customer con-
fidence by sheer reason
of superiority.

Thefacilitiesof
our Service
Laboratory
equipustowork
out any finish-
ing problem
and enable us
to render you

Absolute control over
basic raw materials and
chemical processes give
Galinble assist: Zapon an unrivaled ad-
ance without vantage in continuous
cost. advancement, service and
leadership.

THE
ZAPON COMPANY

STAMFORD
CONN.
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The New ¢¢ 13

Lruy

Q

Dual
Triple

HAMMARLUND

For Manufacturers
HAMMARLUND Quality at a PRICE! A two.

three or four-gang condenser with every feature
a manufacluring asset. Stamina, accurate match-
ing, fine finish and good leoks—plus a price that
appeals o careful buvers.

Quadruple

Write us your needs. Hammarlund
cooperation and facilities are yours for
the asking. Address Dept. REG6.

ITAMMARLUND MANUFACTURING CO.
4214-438 W. 33rd St., New York
Jor Bettor Radior
ammariund

RECISION

PRODUCTS

Radio Engincering, June. 1930

JENKINS & ADAIR, INC.

VARIABLE ATTENUATOR
Types GA-200 & GA-500

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

In an audlo circuit between an output and an In?ut of
equal impedance, It 18 often desirable to place a variable vol.
ume countrolling device which is calibrated. and which in itself
produces no distortion. This takes the form of an HH-type re-
sistance network, and has long been familiar in telephone
practice.

The Jenkins & Adair Variable Attenuators are varinble
H-type networks, ranging from 0 to 20 DB. in steps of 2 DB.
Tbey are highly accurate instruments, making them suitable
for laboratory measurements as well as commercial broadcast
and recording work. Two types are built, adapted to 200
ohm and 500 ohm circuits. They are identical in size and
mechanical coustruction as weil as in price. They are very
heavily built, and good for years of hard service.

Price (in U.8.A).......... (=
F.0.b. Chicago. $85.00

BSend for Bulletin No. 10 giving full description and uses.
JENKINS & ADAIR, INC.
ENCINEERS
3333 Belmont Ave., Chicago, U. S. A.

British Offices: 76 O1d Hall §t., Liverpool, England.
40 Buckingham Gate, Westminster, London, SW 1, Eng.
French Office: 16 Rue de Cheateaudun, Asnieres, France.

foe

Gie MADISON

ILLINOIS AVENUE
Overlooking Boardwalk and Ocean

v

“A Hotel Distinctively Different”

\ 4

, UNEXCELLED COLONIAL

HOSPITALITY

| JUST COMPLETED IN |
ATLANTIC CITY

| Fireproof

v

Showers & Baths
Throughout

v |
Ready for YOU! |

Now

From $4.00 Daily. European Plan
From $7.00 Daily. American Plan

FETTER & HOLLINGER, Inc.
1 Eugene C. Fetter, Mgr. Dir.

www americanradiohistorvy com


www.americanradiohistory.com

Radio Engineering, June. 1930

Patent Pending

\

Two New Contacts for You

NE of them is shown above—the new

Our Catalog

Shows our products
and it brings sim-
plified Resistance
Computing Tables
availabie nowhere
else so far as we
know, Write us for
it—and ask too for
a description of the

Eyelet Contact that is now a stand
ard part of every HH RESISTOR. It
has been universally approved by Elec-
trical and Radio Engineers for its effect-
ive reduction of contact resistance through
increased, fired contact areas between
wire and terminal.

The other new contact is the one that we wel

New HH Contact. come between your organization and ours. We

are making RESISTORS for an impressive list
of leaders in the industry. There are definite
reasons why you should be among them. May
we tell you what they are?

ESISTORS

Hardwick, Hindle, Inc.

221 Emmet St. Newark, N. J.

R APPEARANGESS

gl R AT T WS S T

NYNTHANT;
——— T -

1 ,_ _,: ..-I N
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R o s
ICONDENSER|
| TISSUES|

O Radio set is any better than its

weakest link. and the weakest link is
very often a filter Condenser. No Con-
denser is uny better than the thin strips
of Insulating Tissue which separate the
layers of metal foil. A pinhole or a speck
of metal in the Condenser Tissue means
a breakdown of the Condenser, with the
entire set put out of commission.

DEXSTAR Condenser Paper is regarded
by Radio experts as being the highest
grade Insulating Tissue ever made—the
freest from defects, the most uniform in
quality, the most lasting under exaeting
and unnsual requirements. DEXSTAR
Condenscr Tissue is the specialized prod-
uct of a paper mill which has excelled
in Tissue Paper production for three
generations.

RADIO designers and builders should
have the assurance that Condensers which
they use are made with DEXSTAR Con-
denser Tissues. It is insurance agninst
many radio troubles. The leading Con-
denser manufacturers are now using
DEXSTAR Condenser Tissues exclusively.

C. H. DEXTER & SONS, INC.
Makers of Highest Grade Thin Papers
WINDSOR LOCKS. CONN.
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Buyers Directory of Materials and Apparatus

Readers interested in products not listed in these columns are invited to tell us of their wants,

and we wnll inform the proper manufacturers. Address Readers' Information Bureau.

Addresses of companies listed belotw, can be found in their advertisement—see index on page 104

ALUMINUM:
Aluminum Co. of America
Fairmont Aluminum Co.

ALUMINUM, SHEET:
Fairmont Aluminum Co.

AMMETERS:
General Electric Co.
General Radio Co.
Weston Elec. Instrument Corp.

AMPLIFIERS, POWER:
General Radio Co.
Samson Hlec. &

ANTENNAE. LAMP R&OCKET:
Dubilier Condenser Corp.

ARBESTERS. LIGHTNING:
Cornish Wire Co.

BASES, SPEAKER:
American Felt Co.
Booth Felt Co.
Western Felt Company

BASES, YACUUM TUBE:
(Bee Tube Parts)

BREARINGS, RADIALL:
Chicago Gear Works

BINDING POSTS:
General Radio Co.

BRACEKETS, ANGLE:
Scoviil Mfg. Co.

RASS:
8Scovlll Mfg. Co.
BROADCAST BTATION
EQUIP'T:
Cardwell, Allen D., Mfg. Co.
General Rudlo Co.
Jenkins & Adalr, Inc.

BUTTS:
Bcovill Mfg. Co.

CABINETS, METAL:
Aluminum Co. of America
Metal Speclalty Co.

CASTINGS:
Falrmont Aluminum Co.

CELLS. PHOTOELECTRIC:
National Carbon Co., Inec.

CEMENT, LOUD SPEAKER:
Maas & Waldstein Co.

CENTRALIZED RADIO
SYSTEMS:
Samson Elec. Co.

CHASSES:
Aluminum Co. of America
Metal Specialty Co.

CHOEKES, AUDIO FREQUENCY:
American Transformer Co.
General Radlo Co.

Meissner Mfg. Co.
Polymet Mtg. Co.
Thordarson Elec. Mfg. Co.
Transformer Co. of Amer.

CHOKES, RADIO FREQUENCY:
Cardwell. Allen D., Mfg. Co.
General Radlo Co.
Hammarlund Mfg. Co.,
Meissner Mfg. Co.
Samson Elec. Co.

Inc.

CHOKES, POWER:
Awerican Transformer Co
Concourse Electric Co., Inc.
Dongan Elec. Mfg. Co.
General Radio Co.
Meissner Mfg. Co.
Polymet Mfg. Corp.
Transformer Corp. of Amer.

CLAMPS8, GROUND:
Fahnestock Electric Co.
Scovill Mfg. Co.

CLIPS8, SPRING:
Electrad. Inc.
8covill Mfg. Co.

CLOTH, WIRE
(Sce Wire CIotM

COIL FORMS:
General Radlo Co.

COIL WINDING:
Acme Elee. & Mfg. Co.
Concourse Eleetric Co.
Dudlo Mfg. Co.
Easton Coill Company
Inea Mfg. Co
Meissner Mfg. Co.
’olymet Mfg. Corp.

COILS. OHOKE:
Acme Elee. & Mfg. Co.
Concourse Electric Co.
Dudlo Mfg. Co.
Easton Coil Compnn\
Polymet Mg,
Westinghouse Elec & Mfg. Co.

COILS., IMPEDANCE:
Nudle Mfez. Co.
Faston Coil Company
Polymet Mfg. Corp.

COILS. INDUCTANCE:
Cardwell, Allen, D.. Mfg. Co.
Easton Coil Company
General Radio Co.
Hammarlund Mfg. Co.

Inea Mfg. Co.
Meissner Mfg. Co.

COILS. MAGNET:
Acme Wire Co.
ndle Mfe Co.
Easton Coil Company
Inea Mfg. Co.
Meissner Mfg. Co.
Polrymet Mfg. Corp.

COTLS, SHORT WAVE:
Easton Coil Company
General Radlo Co.
Hammariund Mfg. Co.

CO11.8, TRANSFORMER:
Acme Wire Co,
Dudlo Mfe. Co.
Faston Coil Company
Meissner Mfg. Co.
Polymet Mfg. Corp

CONDENSER PARTS:
Aluminum Co. of America
Metal Specialty Co.
Scovill Mtg. Co.

CONDENSERS, BRY-PASAK:
Aerovox Wirelese Corpn.
Amrad Co.

Condenser Corp. of Amerlca
Concourse Elee. Co., Inc.
Dongan Electric Mfg. Co.
Dubilier Condenser Mfe (o
Igrad Condenser & Mfg. Co.,

ne.
Polymet Mfg. Corp.
T'otter Co.. The
Sprague §pcm11tles Co.

CONDENSERS, ELECTRO-
LYTIC:
Aerovox Wireless Corp.
Amrad Corporation
Condenser Corp. of. America
Tolviet NMfg, Co.
Sprague Specialties Co.

CONDENSERS, FILTER:
Aerovox Wireless Corpn.
Amrad Co.

Councourse Electric Co.
Condenser Corp. of America
Dongan Electric Mfg Co.
Dubilier Condenser Corp.
Igrad Condenser & Mfg. Co.,
ne.

Kingston Products Corp.

Poiymet Mfs: Corp

Potter Co.. T

Sprague Specmltles Co.

CONDENSERS, FIXED:
Aerovox Wireleas Corpn.
Amrad Corporation
Concourse Elec. Co., Inc.
Condenser Corp. of America
Dongan Electric Mfg. Co.
Dubilier Condenser Mfg. Co.
Polymet Mf;z Corp
Potter Co..

Sprague Speclnltlcs Co.

CONDENSERS, MIDGET:
Cardwell, Allen D. Mfg. Co
General Radlo Co,
Hammarlund Mfg. Co.
Polymet Mfg. Corp.

Scovill Mfg. Co.
Sprague Specialties Co.
Unlted Scientific Laboratories

CONDENSERS. MULTIPLE:
Cardwell. Allen D. Mfg. Co.
Hammarlund Mfg. Co.
8covill Mfg. Co.

United Sclentlﬂc Laboratories

CONDENSERS, NEUTRALIZ-
ING:

Hammarlund Mfg. Co., Inc.
Polymet Mfg. Corp.

CONDENSERS, YARIABLE
TRANSMITTING:
Cardwell. Allen D Mfe. Co.
Concourse Electric Co.
DeJar-Amsco. Corp.
General ltadio Co.
Hammariund Mfg. Co.

CONDENSERS, VARIABLE:
Cardwell. Allen D Mfe Co.
Concourse Elec. Co.. Ine.
Frost. Herbert II., Inc.
General Radto Co.
Hummur]nnd Mfg. Co.

Scovill Mfg. Co.
United Scientific Laboratories

CONNECTORS:
Cornish Wire Co.
Scovill Mfg. Co.

CONTROLS, CURRENT:
Central Radle Laboratories
Polymet Mfg. Corp.
Shallcross Mfg. Co.

CONTROLS, VOLUME:
Central Radlo Laboratories
Clarostat Co.

Ferrantl. Inc.
Polvmet Mfg. Corp.
Superior Resistor Co.

CONVERTERS:
Cardwell. Allen D., Co.
Electric Specialty Co.

CONVERTERS, ROTARY:
Electric Specialty Co.
Janette Mtg. Co.

COPPER:
Scovill Mfg. Co.

CORES, TATER:
P'aper Tube Company

CORDS. EXTENSION:
Anacondn _Wire & Cable Co.
Cornish Wire Co.

Polymet Mfg. Co.
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COUPLINGS, FLEXIBLE:
Clicago Gear Works
Hammarlund Mfg. Co., Ine,

CURIIIONS, SPEAKERS:
Western IPelt Co.

DIALS:
Crowe Nameplate & Mfg. Co.
General Etching & Mfg. Co.
Hammariund Mfg. Co.
Scovill Mfg. Co.
United Sclentiﬂc Laboratories

DIALS, DRUM:
Hammarlund Mtg. Co.
United Scientific Laboratortes

DIE-CASTINGS:
Allied Die-Casting Corp.

IES:

Willor Mfg. Corp.

DRYER-IMPREGNATORS:
F. J. Stokes Machine Co.

DYNAMOTORS:
Electric Specialty Co.

ESCUTCHEONS:
Crowe Nameplate & Mfg. Co.
General I tchlng & Mtg. Co.
Scovill Mfg. Co.

EXPORT
Ad. Aurleml. Inc.

FELT, ACOUSTICAL:
American Felt Co.
Booth Felt Co.
Western Felt Co.

FELT, PACKING:
American Felt Co.
RBoath Ielt Co.
Western Felt Co.

FILAMENTS:
(See Tube Parts)

FILAMENT CONTROLS, AUTO-
MATIC:

Amperite Corp.
Polymet Mfg. Corp.

FLEXIBLE SHAFTING
S. 8. White Dental Mfg. Co.

OIL:
Aluminum Co. of America

GALVANOMETERS:
General Electric Co.
General Radio Co.
Westinghouse Elec. & Mfg. Ce.

GENERATORS:
Flectrle Specialty Co.
Janette Mtg. Co.

GETTER MATERIAL:
(See Tube Parts)

GRAPIITE
Acheson Oildag.

GRID LEAKS:
(See Resistances, Fired)

AFADPHONES:
Amplion Co. of Amer.

HINGES:
Fahnestoek Elec. Co.
Scovill Mfg, Co.

HORNS:
Amplion Co. of Amer.

I\Dl(‘T\\'CES TRANSMIT-
TIN
Geneml "Radio Co.
INSTRUMENTS, E%ECTBIOALI

General Electrie 0
Westinghouse Elec. & Mfg. Co.

Co.
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FAHNESTOCK CLIPS
Standard in the Radio Industry
Made in 58 Sizes and Shapes

Send for Samples and Prices

FAHNESTOCK ELECTRIC COMPANY — Long Island City, N. Y.

- ffalo BRASS_BRONZE_COPPER |
COL&UTOB R NICKEL SILVER—ZINC
onngt e s et G 5l | | PHOSPHOR BRONZE

comfortable hotels la Hotel
| In Gauges .001 and Thicker. 1/16” to 16" Wide

1

Lenox. Good food, superior
service . .. just a few steps from d
Buffalo’s heavy trafic and _3%dM
within easy walking distance of
business centers. Only 3 min-

utes’ ride to I'eace Bridge into

Canada. Rates $2 per day up. -~
Write for literature. l

140 North St. | | THE BALTIMORE BRASS CO.
HOTEL LENOX B g el | 1206 WICOMICO ST., BALTIMORE, MD.

| TIN COATED METALS IN COILS AND STRIPS

“Extra Specials For Dealers—Service Stations— Laboratories”’

SAMSON Cnpncny List Our Price 2 Mfd. Filter Condenser 600 D.C. Working Volt. .. wvern 3265
minf. .. .... $7.50 $0.75 Victor ABC Power Transforimer.........oooeceuae g6 2285 ([
. 350 minf. vy dvs Lo 29 0.75 Thordarsen Power Transtormer—150 Watt—800 Center. . 3.95
Uniform Frequency 250 mmt, .......... 7.00 0.75 Thordarsen Power Transformer—175 Watt—1100 Cenler ; L 3.75
l 126 mmf. .......... 7.00 0.95 RCA lieplacement Condenser Block for No. 33—18.............. 1.50
CONDENSERS 75 mmf. 7.00 0.9 Neplacement Blocks—For Al Sel

s
When you need miscellaneous odd parts we can usualty ship at once from our big stock—at low Prices.

l_s”“’ Fristof seeciel W, K. SKIDMORE & CO., 17 Warren St., New York F. O. B. New York

| TESTING OF RADIO APPARATUS

\ LIFE TESTS AND CHARACTERISTICS OF VACUUM TUBES
|
|

CALIBRATION OF ALL KINDS OF INSTRUMENTS
Determination of Inductance and Capacitance at Various Frequencies
Resistance Measurements, Input and Output Tests, Motor Tests, etc.

80th St., and East End Ave. ELECTRICAL TESTING LABORATORIES New York City, N. Y.

_ H@TEIL E offer to manufac~

i M‘D NT‘:I_ AI[ ID tarers interested in
Lexington Avenue E 8 P O R l
49 thto 50 th Sts. NY

800 Sunlit Rooms the services of a dependable organization,

w1th Bath and RADIC well established in the entire foreign field

|
Single 43 to$3~Double ¢4 10i6
E eSulttciﬂ(;’toilsz ® % ADO AUREEMA, HNCo
|

Attractive Monthly Rates Manufactarers’ Fxport Managers
| S.Gregory laylor, President 116 Broad Street, New York, N. Y.

e = —p

AR
_— - - = —
‘We  solicit appointment as ‘\ AUTHORIZED
‘ authorized sales or servicing 4—/ ——— PILOT SPECIALISTS
| agency \ f /
A\[nnu(nct'urels: We are completely equipped to ES'I‘»\FIELD / em(c):lerntmcsltml)f; eggm.imgs l"(ll;ﬁ“de;mri‘lmm 1.’3‘;
| LA o e Rudio o WY et | R, i, 2o b S
| 72 Cortlandt St. === New York, N. Y.
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Our new G.LC.-1-M-15W Amplifier. A New
circuit 2 db’s from maximum at 100 cps and

8000 cps. No Hum.
Mike, Radio, or Phonograph:

Supplies its own Mike current. 15 watt out-
put into 4000 ohms or 15 ohms.

Ultra sensitive overall gain 88 db's.
MICROPHONES

ModelB ........ .. .
“OF (Filter) ... L $60.00
Condenser (complete-batteries) . ... ... $500.00
AMPLIFIERS
Complete System—30 watts l PRICES
Portable System—30 watts ON
Portable System—15 watts J REQUEST

GENERAL INDUSTRIES CORP.
222 Grove St., Waltham, Mass.

| Automatic

TUBE MACHINERY
And Tube Parts

THE ENGINEERING CO.
57-59 Branford St. Newark, N. ]J.

Baach-International
Compound High Vacuum Pumps

We manufacture all sizes of High Vacuum Pumps from 1-200
cu, ft. per min. All pumps tested at % micron before leaving
factory. Write for details,

INTERNATIONAL MACHINE WORKS, Inc.
L527-529 Thirty-Second St., Union City, New Jersey

for Audio & Power Transformers —

Chokes

Annealed Nickel Alloy.
Hymu (High Permeability) a new grade
Silicon Steel for Audio.
A large variety of standard shapes carried in stock,
Special designs stamped to your order.
Our BOOKLET on LAMINATIONS (sent on re-
quest) gives specifications of Stock Standard Shapes.
and contains much data of value to the designer—

and buyer.
Lamination Stamping Company
" 764 Windsor Street, Hartford, Conn.

CORE LAMINATIONS

INSULATION LAMINATED
Klectrical Insulation Corp.
Kormlea Insulation Co.
General Electric Co.
National Vulcanlzed Fibre Co.
Synthane Corp,

INSULATION, MOULDED:
Bakelite Oerp.
Formica Insulation Co.
General Electric Co.
General Plastics Co.
Natfonal Vulcanized Fibre Co.
Svanthane Corp.
Westinghouse Elec. & Mfg. Co.

INSULATION, REFRACTORY:
The Stupakoff Labs.

JACKSR:
General Radlo Co.

KITR, TESTING:
(Bee Testing Kits)

LABORATORIRS, TRSTING:
Plectrical Teating Labs.

LACQUFER, WOOD:
Maas & Waldsteln Co.

LACQUER, METAL:
Maas & Waldstein Co.

LACQUER, ENAMEL:
Maas & Waldstein Co.

LAMINATIONS:
Lamination Stamping Co.
Willor Mfg. Corp.

LAMPS, MINTATURE:
Natlonal Carbon Co., Inec.

LAMPS, PANEL:
National Carbon Co., Ine.

LEAD-INS:
Electrad, Inc.

LOCK WASRHERS:
Shakeproof Lock Washer Co.

LUrQs;
Fahnestock Eleetrie Co.
vill Mfg, Co,
Suakepronf Tock Washar Co.
I". R. Zierick Mfg. Works

MACHINERY. TUBE:
American Transformer Co.
Arlrow Mtg. & Machine Co.,
ne.
Central Seientific Labs.
Eisler FEleetrie Co.
The Engineering Co.
Int'l Machinery Works, Inec.
Lepel High Frequency Labs.

MACHINER, RPECIAL
Willor Mfg. Corp.
F. J. Stokes Machine Co.

MAGNESIA, TUBES:
The Stupakeff Labhs,

MAGNERIUM:
Aluminum Co. of America.

MAGNETS:
‘Thomas &
Produets Co.

META1. RADIO PARTS:
The Metal Specialty Co.

Skinner  Steel

| METALS, RARE:

Fansteel Products Co., Inc.
American Electro Metal Corp.

METERS:
General Electric Co.
Weston Elec. Instr. Co.

MICROPHONES:
Amplion Co. of Ameriea
Electro-Acounstic Prod. Co.
General Industries Corp.
Jenkina & Adair, Inc.
Universal Microphone Co.

MOLDING MATERIALS
tNee Insulation, Moulded)

MOTORS:
Electric Speclalty Co.

MOTOR-GENERATORS:
Electrie Specialty Co.

MOUNTINGR. RESISTANCE!:
Polymet Mfg. Corp.

NAVMEPLATES:;
Crowe Nameplate & Mfg. Co.
General Ftching & Mtg. Co.
Scovill Mfg. Co,
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NICKEL SILVER:
Gilby Wire Co.
I’hosphor Bronze Smelting Co.
Riverside Metal Co., The

NUTS:
Shakeproof Lock Wasker Co.

OHMMETERS:
Gieneral Radle Co.
Weston Elec. Instr. Co.

OSCILLOGRAPH:
Generaj Kadto Co.

PACKING PADS, CABINET:
American Felt Co.
Booth FKelt Co.
Western Felt Co.

PACKING MATERIAL:
Holed-Tite Packing, Inec.

PANELS, COMPOSITION
(See Insulation, Moulded)

PANELS, METAL:
Aluminum Co. of Amerjca
Metal Speclalty Co.
8covill Mfg. Co.

PAPER, CONDENSER:
Dexter, C. H. & Sons, lnc

PHONOGRAPH MOTORS:
(Bee Motors)

PHOSPHOR BRONZE:
Raltimore Brass Co. .
Phosphor Bronze Smelting Co.
Riverside Metal Co.

PHOTOELECTRIC CELL~N:
(Bee Cells)

PICK-UPS, PHONOGRAI'H:
Amplion Co. of Amer.
Electro-Acoustic Prod. Co.
Hardwick, Hindle, Inc.
Jensen Co.

PILATER, OUTLET:
Howard B, Jones

PLUGS, ATTACHMENT!
Qeneral Rado Cu,
Howard B, Jones
Folymet Mfg. Corp.

FPORCELAIN TUBING:
Isolantite Co.
The Stupakoff Labs.

OTENTIOMETERS:
l‘Centml Radio Laboratories
General Radlo Co.

Polymet Mfg. Corp.

United Sclentific Laboratories

POWER UNIKTR, A-:
Thordarson Electric Co.

POWER UNITS, B-:
Dongal; gle&:‘. Mcfz. Co.
Ta. adlo 0.
'(r}lexggdanon Blectric Mfg. Co

POWER UNITS, A-B-C:
Dongan Elec, Mfg. Co.
General Radio Co. .
Thordarson Electric Mfz. Ce

POWER UNITS, PARTS FOR:
American Transformer Co.
Dongan Elee, Mfg. Co.
Gelneral itlafdlocg:b

me! . .
"["(l’lo};dmt-son gElectrlc Mtg. Co.
Transformer Co. of Amer.

PRESSED METAL PARTS:
The Metal Specialty Co.

PUBLIC ADDRESS SYSTEMS:
Amplion Corp. of Amertea
Samson Elec, Co.

POUMPS, HIGH VACUUM:
Arrow Mfg. & Machine Co., Inc.
Central Scientific Co.

Eisier Elec. Corp.
Int’l Machine Works. Inc.

PUNCHINGS:
Aluminum Co. of America
The Metal Specialty Co,
Scovill Mfg. Co.

PUNCHINGS, BAKELITE:
Electrical Insulation Corp.

RECEPTACLER, WALL:
Seovill Mz, o,


www.americanradiohistory.com

Radio Engineering. June, 1930

REFRACTORY SPECIALTIES:

The Stupakoff Labs.

BREGULATURS, VOLTAGE:
Amperite Corp.
Central Rudio Laboratories
Clarostat Co.
DeJur-Amsco Co.
Polymet Mfg. Corp.
Ward Leonard KElec. Co.

RELAYS:
Cardwell,

SESISTANCES, FIXED:
Aerovox Wireleass Corp.
Central Radio Laboratories
Clarostat Mfg. Co.

The Daven Corp.

DeJur-Amsco

Krost, Herbert I1.

General EBlectric Co,

Hardwick, Hindle Inc.

International Resistance Co.

Polymet Mtg. Corp.

Superior Resistor Corp,

The 8. 8. White Dental Mfg. Co.

Ward Leonard Elec. Co.

BESISTANCES, VARIABLE:
Centra! Radio Laboruorles
Clarostat Mfg.
DeJur-Amsco Corp
Frost, Ilerbert H.,
General Electric Co
Hardwick, Hindle, Inc.
International Resistance Co.
Pol{met Mfg. Corp.
Bhalicross Mfg. Co.

Ward Leonard Elee. Co.

Inc.

RESISTANCE WIRE:
(See Wire, Resistance)

RHEOSTATS:
Central Radio Laboratories
Frost, Herbert H.
General Radio Co.
Polymet Mfg. Corp.
United Scientlfic Laboratories .
Westinghouse Elec. & Mfg. Co.

SCREW MACHINE PRODUCTS:
Aluminum Co. of America
National Vulcanlzed Fibre Co.
8covill Mtg.

Synthane Corp

SCREWS, HARDENED SELYF-
TAPPING:
Parker-Kalon Corp.

SCREWS, DRIVE, HARDENED
METALLIC:

Parker-Kaion Corp.

SEALING CO‘\[POI NDS
Candy

Cochnne Chemlcnl Company

SHIELDING METAL:
Aluminum Co. of America
Hammarlund Mfg. Co., Inc.
Radio Products Corp.

SHORT WAVE APPARATUS:
Cardwell, Allen D., Co.
De Forrest Radio Corp,
General Radio ¢
Hammarlund Mfg. Co., Inc.

SOCKETS, TUBE:
Central Radio orp,
Eleetrical Insulation Corp.
FKrost, Herbert H.

Generai Radio Co.
IToward B. Jones

SOLDER:
Kester Solder Co.

SPAGHRTTI
(8es Wire, spaamm)

SPEAKER PARTS, METAL:
The Metal Specialty Co.

SPEAKERS:
Amplion Corp. of Amer.
Electro-Acoustic Prod. Co.
Jensen Radlo Mr: Co.
Potter Co..
Rola Co.. Thc
Transformer Co. of Amer.

STAMPINGS, METAL
Aluminum Co. of Amerlca
Metal Speclalty Co.

2adio Products Corp.
Scovill Mfg. Co.

Allen D., Mfg. Co.

SUBPANELS:
Formica Ins. Co.
General Radio Co.
National Vuleanized Fibre Co.

SWITCHES
I’olymet \lff' Co.

TABLES. STEEL WORK:
Angle Steel Stool Co.

TAFPE, COIL:
Johnson and Jolnson

TAPE, INDUSTRIAL:
Johnson and Johnson

TAPE, LOUD SrEAKER:
Johnson and Johnson

TELEVISION PARTS:
Ctarostat Co..
Shalicross Mfz Co

ERMINALS.,
SCREWS, SPADE;
Iloward B. Jones

TESTERS, B-ELIMINATOR:
General Radio Co.

TESTERS, TUBE:
General Radio Co.
The Hickok Elec, Inst. Co.
Radio Products Co.
Weston Elec. Inst. Co.

TESTING INSTRUMENTS:
General Electric Co.
General Radio Co.
Radie Products Co.
Westinghouse Elec. & Mfg. Co.
Weston Eiec. Instrument Corp.

TESTING KITS:
General Radlo Co.
Weston Elec. Inst. Co.

TESTING LABORATORIES:
Electrical Testing Labs.

TIN COATED METAL:
Baltimore Brass Co.

TOOLS:
Willor Mfg. Corp.
TRANSFORMERS. AUDIO.
Acme Elec. & Mfg Co.
American Transformer Co.
Concourse Electric Co ., Inc.
Dongan Elec. Mfg, C
General Radio Co.
Samson Elec. Co.
Thordarson Electric Mfg. Co.
Transformer Corp. of America

TRANSFORMERS.

B-POWER UNIT:
American_Transformer Co.
Dongan Elec. Mfg. Co.
General Radio Co.

Kingston Products Corp.
Samson Elec. Co.

Thordarson Electric Mfg. Co.
Transformer Corp. of America

TRANSFORMERS, BROADCAST
STATION:
Samson Electric Co.

TRANSFORMER CASES,
METAL:
Metal Spelety Co.

TRANSFORMERS. FILAMENT
HEATING:
Dongan Elec. Mfz Co.
General Radio
Thordarson Electrlc Mfg. Co.
Transformer Corp. of America

TRANSFORMERS. OUTPUT:
Dongan Blec. Mfg. Co.
General Radio Co.

Samson Elec. Co.
Thordarson Electric Mfg. Co.
Transformer Corp. of America

TRANSFORVERR, POWER:
Acme Elec. & Mfg. Co.
American Transformer Co.
Concourse Electric Co., Inc.
Dongan Elec. Mfg. Co.
General Radio Co.

Kingtson Products Corp.
Polymet Mfg. Co.

Samson Elee, Co.

Thordarson Electrlc Mtg. Co.
Transformer Corp. of America

SOLDER,
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Send  for

AUTOMATIC STAMPINGS
Our Speciaity

HOT TINNING. CADIMUM
PLATING., ETC.

Sample Card

i
v

F. R. ZIERICK MFG. WORKS
68-72 E. 13Ist St.. New York, N_ Y.

g
@ -

Booth No. B-38
R. M. A. SHOW
Radio Engineering

|
r
|

—  FELT—

PACKINGS

WASHERS, GASKETS. STRIPS,
Write for Catalog and Sample Card

THE BOOTH FELT CO, INC.

481-491 19th Street
Brnoklyn. N. Y.

787 Sherman Street
Chicage, III.

| |
|
|

LAMINATIONS

IN ALL TYPES FOR
AUDIO AND POWER TRANSFORMERS—CHOKES

In Stock for Immediate Delivery
Expert Tool and ODie Making—
Metal Stampings
Let ul quote prices on
quantity you require.

WILLOR MFG. CORP.
117 Mercer St, N. Y. C.

AUTOMATIC PRECISION MACHINES

For Manufactaring Radio Tubes and Incandescent Lamps

Our new factory with modern facilities enables us to give
prompt service, get our estimate for your re quirements, avail

yourself of our Engineering Service.

ARROW MANUFACTURING & MACHINE COMPANY

912 Savove Street, North Bergen, N. J.

rw

BETTER RADID‘PERFORMAHCE

AMPERIIE

Forget line voltage problems when your rccclvcr
is equipped for AMPERITE. AMPERITE auto-

matically controls line voltage fluctuations.

Improves tone, protects tubes and other equipment,
reduces free service. Does not add to chassis cost. -
No clectric Radio is Modern without it. Y
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'f‘ r. E‘ A:fPE;?ITE (orporation FREE — !
1 :., | ’ 1 BROADWAY. NEW YORK Beucl Inel:idn
%Z| AMPERITE |5
Al ﬁ Self-Adjusting SIS,
! INE VOLTAGE CONTROL | 83552

[icwre
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IRANSFORMERS
AUDIOS +++ CHOKES |
| COIL WINDERS |
EET——— Y
Acme Electric & Mfg. Co.

1443 Hamilton Ave.,
Cleveland, Ohio

Send UsYour
Specifications
for Estimae

'VACUUM TUBE PRODUCTS

| CARBONIZED, NICKEL and MESH PLATES !
D E l
|

| ISCS - - - GETTER CUPS
Screen Grid Assembly
| Unequaled in Quality and Precision
We solicit your special requirements

l NEWARK PLATE LABORATORIES [
228 Jelliff Avenue, Newark, N, J, J

o ~ MICROPHONES
J hdf 8 n

Kinds from $10 to $350.00
i%ﬁ\’\
/

A
For Public Address. etc.. list

Standard Broadcast Model, lis

75

$

Condenser Models for Film and Record Work.
lgt  $300. $350.

Also Desk and Floor Stands, Covers. Cords. eto.

EXPERT MICROPHONE REPAIRS

UNIVERSAL MICROPHONE CO., LTD.
Inglewoed, Calif.

Export  Rep. Ad.
Dealers everywhers Auriema, Inc., 118
| .San_Franclsco: J, P, HERMANS, 585 Mission St. Broad St.. N. Y, C.

STRAND—Antennae (plain or enameled)—Dou-
ble Galvanized.

WIRE—Antennae (plain or enameled). Connect-
ing and Ground (Rubber covered, braided or

d;l-in).
BUS BAR—Litzendraht-Loop.
MAGNET (Cotton or 8ilk).

John A. Roebling’s Sons Co., Trenton, N. J.

uality wire tor every type of nook-up
“*Alphex”’ a slip back braided hook-up wire wade
under a patented process.

Alpha “‘HiTension’® Wire (colored Rubber)
BARE.TINNED-ENAMELEO.RUBBER COVERED
—CABLES TO SPECIFICATION—

ALPIIA WIRE CORPORATION
522 Broadway, New York City

BARE AND TINNED B

COPPER WIRE |

For All Purposes
Fine Sizes QOur Specialty
SPARGO WIRE COMPANY ‘

ROME, NEW YORK ‘
Esta_blinhed 1885 il

- *WAXES and COMPOUNDS* |

Impregnating, sealing, filling |
Made to individual specifications f

Write to |

COCHRANE CHEMICAL CO.

430 Danforth Ave. Jersey City, N. J.__‘

TRANSFORMERS, R. F.,
UNED:

TUN A
Cardwell, Allen D. Mfg. Co.
Hammarlund Mfg. Co., Inc.

TRANSFORMERS, STEP-
DOWN:
Amplion Corp. of Amer.

TUBE MACHINERY:
See (Machinery, Tube.)

TUBE, PACKING:
Holed-Tite Packing, Inc.

TUBE PARTS:
American Electro Metal Corp.
Buffalo Wire Works Co., Inc.
Callite Products Co., Inc.
Cambridge Wire Cloth Co.
Cleveland Wire Cloth & Mfg. Co.
The Engineering Co.
Fansteel Products Co., Inc.
General Plastics, Inc.
Gllby Wire Co.
Goat Radlo Tube Parts Inec.
Newark Plate Labs.
Juno Fasteners, Inc.
Lepel High Freq. Labs.
Radio Produets Corp.
The Stupakoff Labs.
Synthane Corp., Inc.
(See Parts, Tubs.)

TUBE TESTERS:
(See Testers, Tube)

TUBES, A.C.:
Arcturus Radio Co.
Cable Radio Tube Co.
De Forest Radio Co.
National Carbon Co.. Inc.
National Union Radio Corp.

TUBES, RECTIFIER:
Arcturus Radloe Co.
Cable Radlo Tube Co.
De Forest Radlo Co.
Natlonal Carbon Co.. Ine.
National Unfon Radio Corp.

TUBES, SCREEN GRID:
Arcturus Radio Co.
Cable Radio Tube Co.
De Forest Radio Co.
National Carbon Co.. Inc.
Natlonal Union Radio Corp.

TUBES, TELEVISION
8ee (Cells, Photoelectric.)

TUBING, COIL:
Paper Tube Co.

TUBING, NICKEL:
Gilby Wire Company
National-llarris Wire Ce.

TUBING, PAPER — SPECIAL
WRAPPED:
Paper Tube Co.

TUBING, PAPER & FIBRE:
Paper Tube Co.

TUBING, REFRACTORY:
Henry L. Crowley & Co., Inec.
Isolantite Co,

Stupakoff Labs, Inc.

TUBING, VARNISTIED:
Alpha Wire Corp.

UNITS, SPEAKER:
Amplion Corp.
Jensen Radio Mfg. Co.
Wright DeCoster, Inc.

UNIVERSAL JOINTS:
Chicago Gear Works

VARNISH:
Maas & Waldstein Co.

VOLTAGE REGULATORS:
(See Regulators)

VOLTMETERS, A, C.:
General Electric_ Co.
General Radlo Co,

Weston Elec. Instrument Corp.

YOLTMETERS, D, O.:
General Electric Co.
General Radlo Co.
Weston Elec. Instrument Corp.

WASHERS:
American Felt Co.
Aluminum Co. of America
Booth Felt Co.
Electrical Insulation Corp.
Scovill Mfg. Co.
Shakeproof Lock Washer Co.
Synthane Corp.
Western Felt Co.

WAXES, IMFREGNATING:

Candy and Co.
Cochrane Chemical Company
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WAXES, INSULATING:
Candy and Co.
Cochrane Chemical Company

WAKXES, SEALING:
Candy and Co.
Cochrane Chemical Co.

WIRE, ANTENNA:
Alpha Wire Corp.
Anaconda Wire & Cable Co.
Cornish Wire Co.
Dudlo Mfg. Corp.
National Vulcanized Fibre Co.
Roebling, J. A., Sons Ce.

WIRE BALLAST:
National-Harrls Wlire Co.

WIRE, BARE & TINNED COP-
PER:

Alpha Wire Corp.
Anaconda Wire & Cable Co.
Cornish Wire Co.

Dudlo Mfg. Corp.
Roebling, J. A.. Sons, Co.
Spargo Wire Co.

WIRE CLOTH :
Buffalo Wire Works Co., Inc.
Cambridge Wire Ciloth Co.
Cleveland Wire Cloth & Mtg. Co.
Gllby Wire Co.

WIRE, COTTON COVERED;
Anaconda Wire & Cable Co.
Alpha Wire Corp.

Dudlo Mfg. Corp.

Gilhy Wire Co.

Polymet Mfg. Corp.
Roebling, J. A., Sons Co.

WIRE, ENAMELED COPPER:
Alpha Wire Corp.
Anaconda Wire & Cable Co.
Cornish Wire Co.
Dudlo Mfg. Corp.
Polymet Mfg. Corp.
Roebling, J. A, Sons Co.

WIRE. FILAMENT:
American Electro Metal Corp.
Callite Products Co.. Inc.
Cornish Wire Co.
Fansteel Products Co., Inc.
Gilhy Wire Co.
National-Harrls Wire Co.
Radio Products Corp.

WIRE, HOOK-UP:
Alpha Wire Corp.
Cornish Wire Co.
Dudlo Mfg. Co.
Roebling, J. A., Sons, Co.

WIRE, LITZENDRAHT:
Dudlo Mfg. Corp.
Roebling, J. A., Sons Co.

WIRE, MAGNET:
Anaconda Wire & Cable Co.
Dudlo Mfg. Corp.
Inca Manufacturing Co.
I’olymet Mfg. Corp.

WIRE, MOLYBDENUM:
American Electro Metal Corp.
Callite Products Co.. Inc.
Fansteel Products Co., Inec.

WIRE, PIGTAIL:
Dudlo Mfg. Corp.
Roebling, J. A., Sona Co.

WIRE, RESISTANCE
Alloy Metal Wire Co.
Anaconda Wire & Cable Co.
Fansteel Products Co., Inc.
Gilby Wire Co.
National-Harrts Wire Co,

WIRE, RIILK COVERED:
Alpha Wire Corp.
Anaconda Wire & Cable Co,
Cornish Wire Co.

Gilby Wire Co.
Radio Wire Corp.
Roebling., J. A.. Soms Co.

WIRE. SPAGHETTI:
Alpha Wire Corp.
Cornish Wire Co.

WIRE, TANTALUM:
Fansteel Products Co., Inc.

WIRE. TINNED COFPER:
Alpha Wire Corp.
Anaconda Wire & Cable Co.
Dudlo Mfg. Corp.
Roebling, J. A, Sons. Co.

ZINC:
St. Joseph Lead Co.
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METAL STAMPINGS
DIES TOOLS

LARGE CAPACITY

PERMANENT MAGNETS
JIGS HEAT TREATING

MODERN EQUIPMENT

Thirty years’ experience guarantees dependability.
WE SPECIALIZE IN LAMINATION STAMPINGS

Dimension and price sheets of

1100 to 1120 E. Twenty-Third St.

stock laminations sent on request.

' Thomas & Skinner Steel Products Co.

Indianapolis, Ind.

COMPLETE LINE |
)

GENERAL RADIO CO. PARTS

[EEDS

A Tha Home of RADI

Write for
Bulletin 931

Immediate
Delivery

| 45 VESEY STREET, NEW YORK CITY

7

Important,
recent books
on Projection
Engineering

/ Photoelectric Cells

By Dr. NORMAN A, CAMPBELL and
DOROTHY RITCHIE. tesearch  Staff,
General Electric Co., Wembley, England,
JUUS, cecveesesnnvansmaranssasrasons $4.50

The first th
application
vision, sound Drofection, etc.
and uscs.

h pr ion of 1
of photoelectric cells in tele-
Also theory

“Well worth its addition to one’s library.”—Electronics.

Television: Today and Tomorrow/

By SYDNEY / MOSELEY and H. I lSAAC
BARTON CHAPYLE. lllus.. R
y PITMAN

The development of television, early eXperiments
and its Dresent and probabie commercial use & SONS
2 W. 45th St.,

is told as_a_ fascinating story of scientific
// New York
(4

triumph.  Well ilustrated, it shows a num-
ber of hitherio unpublished photographs and

diagrams.

Type 360 Test Oscillator

One of the new test oscillators for
the radio service laboratory is now
ready. It will deliver a modulated
radio - frequency voltage at any
point in the broadcast band (500
to 1500 kilocycles) and at 175 and
180 kilocycles. The tuning control
is calibrated with an accuracy of
2 per cent.

The Type 360 Test Oscillator is
intended to be used for neutraliz-
ing, ganging, and tuning of the
radio-frequency stages in a receiver,
and it is fitted with an output volt-
meter for indicating the best adjust-
ment.

Price $110.00

General Radio Company
30 State Street Cambridge, Mass.

S.S. W

hite Moﬁe:d' i_!gsisténce Units

GUARANTEED NOISELESS
PERMANENT RESISTANCE VALUE

SSW Resistance Units fly the air lines in all receivers and
iransmitters carried by planes of the Pan American Airways,
Inc., and New York, Rio, and Buenos Aires Lines. These units
have been subjected to the most adverse climatic conditions
imaginable and have never failed.
Units illustrated are small, flat 1 watt type. Other standard
types are manufactured in capacities from 1 to 3 watts.
Manufacturers are invited to write for further information,
quotations and samples.
THE S. S. WHITE DENTAL MANUFACTURING CO.

. INDUSTRIAL DIVISION
152 West 42nd Street

New York. N. Y.

|
|
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JUN

Tube

Plates

(all types)
Getter Cups

Filament
Hooks

Cathodes

Parts of
ngpqv |

O

DEPENDABLE

QUALITY — UNIFORMITY i

o WAXES — & — MELTABLE |
INSULATING and WEATHER-
‘ PROOFING COMPOUNDS

WAXES—AL kinds. |

IMPREGNATIONS—Condensers, Coils, Rubber- |
Covered and Weather-Proofed Wire,
and Electrical Cables, Etc.

SEALING COMPOQUNDS—Coils,
Batteries (Wet & Dry), Pot Heads, Cables, Wir-
‘ ing Devices and Specials.

FINISHING—AIl grades of Weather Proof and
Rubber-Covered Wire.

SPECIAL COMPOUNDS

SERVICE
ON |

Telephone

Condensers,

Special parts to order

Send us your specifications

26-32 Sterling St.

Juno Fasteners, Inc.
Newark, N. J. |

35th St. & Maplewood Ave.

Chicago, IIL

“For over 35 yrs.”

A
Acheson Oildag Ca. ...
Acme Elee. & My Co.
Ad. Auriema, Inc.........
Aerovox Wireless Corp..
Allied Die Casting Cor 5
Alpha Wire Corp..... .. ..
American Electro Mewl Cary
American Felt Co... ...
Amperite Corp. 9000
Anmiplion Corporation o

An

Amrad Corporation ... ...,
Anaconda Wire & Cable (o, ..,
Angle Steel Stool Co.. ..
Arcturus Radio Tube ¢o. ... .
Arrow Mfg. & Mach, Co.. Ine

1

Bukelite Corp, ...
BBaltimore Brass
Booth Felt Co., ..
Buffalo Wire Works Co., Ine

Buyers Directory...... .t $

-

Cambridge Wire Cloth Co......... .. .. s
Callite Products Cao., Ine
Candy Cooooloio..
Cardwell, AHen D )
Central Rtadio Carp.. .. ..
Central Radio Laboratori
Central Seientitfic Compan
arostat Mfg, Co,
Cochrane Chemical Ci
Concourse Elee, Co.,

-

Conde r Corp. of Americs

Crowe Name Plate & Mty 6o
b

Daven Co., The. .. ... .. .

Belrorest Radio Co..... ...

bedur-Amseo Corp, . ... ...

bexter, . 1L, & Sons, T 50000000

Dongan Elee, Mfi, Co.. ... Third ¢

Dudlo Mfg. Co. ........... 0 . .. 12,
¥

Easton Coil Co.. .. 5

Eisler Eleetric ¢
Electric Specialty Co... ...
Eleetrical 'Insudation Corp

. PAGE N PAGE
Bleetrical Testing labs............ <o b Jational Carbon Co. Ine.oooLL 84, 02
Engineering Co., The. 100 National Union Radio Corp.. .. ... 14, 15

.\'ntlnn;\:l Vul. Fibre Co... B
Newark Plate Labs.. ... .
b‘n}mostock Eloe, 0% u ewark Plate Labs 0
Falrmont A luminun RS 11 . - .
Fansteel Products o, Tue . . o8 I:JI';(‘I: 1."'{" Co.
Formica Insnlation Co.. .. 1 l)ur (r—}\.u on Cn
Frost, Herbert I, Ine. . . 000000000 an Phosphor Bronz

General Eleetrie Ca
General Etehin
General Indust
General PPlas
General Radia (
tiilby Wire (o,

Hammarlond Mfe. Co... .. .. ..
Hardwick, Hindle, Ine.
Holed-Fite 'acking Corp

Pitman & Sons, Isa
Polymet Mfyr,
Potter Co..

R
Radio Products Co.. The. .
Radio Wire & Coil Corp. .
Radio Products Corp. .
Riverside Metal (o
Roebling, J. A, Son
Rola Company, The

Sangamo Electrle Co.. ...
Seovill Mfg. Co... .

1 Shakeproof Lo
. . _ Shallcross Mf
Igrad Condenser Mfyg, Cool... . 95 Skidmore & . . 5
Inrgl Mfy, Coooooo ... 79 Spargo Wire 06
lnt.l Machine Works, In 100 Sprague Specinltios Cao, .
Int’l Resistance ¢o... ... [ 00T 05 okes Machine Co., I, .
Isolantite Co., Iue.. ... 000 007 sz upakoff Labs.. Inc
Ruperior Resistor Cory
danette My Cooooo0 0L 90 Synthane Corp.. Ine.
Jenkins & Adair, Lue. 0000 BIH q
Jensen Rudio Mfye, Co.. .0 21 Thomas & Skinner Steel Products Co.. 103
Johnson & Johnson. . ... . e Thordarson Electrie Mg (o, T3
dones, Howard B.... ... 40 i ’ o
Juno Fasteners, Ine.. ... 104 Universal Microphone Co.. Lid. .. 102
K ALY
vester Solder Coo L . 93 Ward Leonard Elec. (0. S
Kingston Products Corp.| 8% “estertield Radio Labs. . .
1. . fern Felt Works. ., Soooo
L . se Elee, & Mix Co.. |
Lamination Stamping Ca. 100 \\:‘sttflrlnllgl;-:w:l llnl.:f'rmﬁ«-n‘th4'->r|:"
Loeds Radio Co. 7 103 White Dental Mfg. (o, D
Laspel High Frequeney La 91 Willor Mfg. Corp.. ..
M V4
Mas<s & Waldseein a0 . o0 Zapon Co., The. .. 95
Meissner Mg, Co..o ... L0000 Gapoeaas ST Zicrlek Mfg. Works, F. 10§
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Dynamotor with Filter for Radio KRecelvers

MACHINES for OPERATING 60-CYCLE A. C. RADIC
RECEIVERS, LOUD SPEAKERS and PHONO-
GRAPIHS from DIRECT CURRENT LIGHT-
ING SOCKETS WITHOUT OBJEC-
TIONABLE NOISES OF ANY KIND

The dynamotors and motor generators are suitable for radic
recelvers and for combination instruments containing phono
graphs and receivers. Filters are usually required. The dyna
motors and motor generators with filters give as good or bet
ter results than are obtained from ordinary 60-cycle lighting
sockets. They are furnished completely assembied and con-
nected and are very casily installed.

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

m‘)“ﬂ(‘!‘/) @ 8 \‘N
LRIV 0m ClAry
COMPANY

411 South Street Stamford, Conn.

Are You Getting

PROJECTION
ENGINEERING ?

Jidinnc

Projection Engineering deals
editorially with the manufac-
turing, engineering, operating
and servicing of all forms of
theatrical equipment, home and
theatrical movies, talking mov-
ies, television apparatus, etc.

pILIHILITH

BUILT BETTER
CONDENSERS AND RESISTORS

Pyrohm Resistors
Accurate ~Unchanging

OW, as never before, resistors must be accurate. This
accuracy must be maintained in spite of the action of
the heat generated in the units under operating conditions.
To perform at maximum efficiency, the plate and grid
bias voltages applied to the tubes of a receiver must be of
the proper value to operate the tubes at their best points.
If the voltage divider and grid bias resistors are not of the
proper value, sensitivity will suffer, volume will be reduced
and distortion will inevitably creep in.

To be assured of satisfactory operation in power supply
units and power amplifiers, be sure to specify and use—
Aerovox Pyrohm resistors of the proper resistance values
and current carrying capacities.

These units are made of the best grade of resistance wire,
wound on a refractory tube, and coated with a porcelain
enamel which thoroughly covers and protects the wire.

Send for Complete Catalog

Complete specifications of all fixed and tapped Pyrohm
resistors are contained in a complete, fully illustrated catalog
which will be sent free of charge on request.

| 3'AER0V0X WIRELESS CORP|

(T )
PRDI]ULTS THAT ENDURE

Keep Pace with Developments
in Talking Movies and

Television

PROJECTION
ENGINEERING

Is Not Sold on
Newsstands

SUBSCRIBE NOW!!

Please Check Your
Classification
Manufacturer []

(ncluding executives. plant superin.
tetnd)enn, foremen, purchasing agents.
etc.
Engineer [] Techniclan J Pro-
ducer [J Distributor [J Theatre {J
I'ro jectionist [

BRYAN DAVIS PUBLISHING CO., Inc.
52 Vanderbilt Avenue, New York City
Enclosed find :§38 for which enter my
subneription  for PROJECTION ENGI-

M D) e one year.
NEERING for oo 3000

NI, . e it iriiiirtirattosatocarariaanrianas

AddresSs . . ittt ettt e

Town and SIle. .. ... ittt e
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INSULATION
PROBLEMS
SOLVED....

when you use Stupakoff No. 287 Pure Mag-
nesia Insulators. You know from experi-
ence that the better the insulator, the better
the tube and the lower the cost. Stupakoff
No. 287 Insulator is not an experiment—it
has passed all tests.

About deliveries—our production facili-
ties are adequate to meet your greatest de-
mands. In fact, 600 sizes are carried in
stock.

Werite today for sufficient samples to make
conclusive tests.

STUPAKOFF LABORATORIES, INC.

INSULATORS
6627 Hamilton Ave., Pittsburgh (6), Pa.

DOBDPIS

_—
%, STU PAKOFF
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1

the next.

chi

many

chine under

‘P’ltCﬂtS, and is built up layer
| 1j by layer, with each lamina-
‘ tion securely cemented to
{
|

e

rigidity,
from blis
tains no mi

acids to injure small-
est enameled wire.

will
ally a
us today.

already

facturers.
cision made by ma-

F ™~ shapes and sizes
from 33” to 214"
1. D.. any wall thick-

ness. Runs close to

dimensions. Has high
dielectric

securing a tubing which |

Uniformity of
¥ a rlegree 1mpos-
” sible in the case of
hand-made tubing is a
feature of this ma
ine-made  product,
adopted by
leading manu-

It is pre-

Jauch

Available in all

test, great
and freedom
ters.  Con-

nerals or

Samples and
full details will
be sent gladly to
engineers and manu-
facturers interested in

help produce economic-
better coil . . . Write

sy CHICAGO lLLINOIS
)'lul-wwr

e A
'___ﬁ
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*No. 4612

The Delusion of the “Cut Price”

It's tempting—when competition is keen to listen to the “‘Cut Price”
offerings of Parts. Seems that a few cents saved is the same as profit.

A delusion, nothing more, as all real merchandisers know. Volume sales
make dividends and no one ever made dividends by trying to buy a few

cents under the market.

Spend your brains and energy in getting a fair

price for a better-than-average product. Today and tomorrow you must
build ever better and better radio sets—sets that are composed of finest

quality parts priced fairly.

Dongan Transformers are known throughout the radio trade for their
unvarying goodness and soundness of design and construction.

*4612
Variable Voltage Testing
Transformer

Costly mistakes are saved by using
this Transformer. Exact voltages
from 1 to 150 volts can be found
immediately.
—for 115 volts, 60 cycle line
- net.
for 115 volts, 25 cycle line
net.
Write for all the details of *4612
Transformer.

Atlantic City, Booth No. B-35

Improved designs in Audio and
Power Transformers will feature
our exhibit at the Show.

Dongan Electric Manufacturing Co.
2991.3001 Franklin St., Detroit
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COMMUNITY RADIO SERVICE
1947 E. TIOGA ST.
FPHILA,, PA.

FOR HOUSING AND
DEVICES BAKELITE

The Truvolt Divider is an excellent demonstration of
the possibilities of Bakelite Molded for radio assem-
blies. It is a shell molding 5%"x6%4"x1%s", with stip-
pled panel, relief lettering, positioning ridges and
numerous holes, yet two of these shells are formed
in a single closing of the press, and leave the mold
finished parts. Similar operations complete the cor-
rugated knobs, and the thumb nuts, the latter having
threaded metal inserts firmly embedded.

The housings and insulation biccks for other Electrad

JUNL 1930 _

Truvolt Divider with
Bakelite Molded case,
and other parts form-
ed of same malerial.
Made by Electrad In-
corporated, New Ycrk.

INSULATING RADIO
MOLDED EXCELS

devices are also made of Bakelite Molded. Of these,
the bell-shaped housing, with accurately formed slots
and ridges, and sharply defined lettering, is a par-
ticularly interesting example of the adaptability of
this material to deep shell molding.

All the parts come from the mold with a permanently
lustrous finish. Polishing is not required. Combining
manufacturing ease, fine appearance and high insu-
lating value, Bakelite Materials have proved ideal
for radio assemblies.

Bakelite Engineering Service—We manufocture a wide variety of phenol resinoid molding materials, varnishes, lacquers, enamels,
cements, and other products. Twenty years experience in the development of these materials for radio and other uses, provides a

valuabl

BAKELITE CORPORATION, 247 Park Avenue, New York

e background for the cooperation offered by our engineers and laboratories. Write for Booklet 38M, “‘Bakelite Molded"’.

CHICAGO OFFICE, 635 West 22nd Street

BAKELITE CORPORATION OF CANADA, LIMITED, 163 Dufferin Street, Toronto, Ontario

BAK

NSO TERED

“The rog prered Trode Mork 0ndt Symbo! thevmn may 50 used osly on prod«€
8 o skl manelactard by Bobelse COPORNOR. Under the 3=

LITH

o
10178 1 M nwimercalt wn for iy, 00 v " symbohtes by
e umbor of pressnd 5ag hture vees of Bokeuse Corparonon & produes”

THE MATERIAL OF A THOUSAND USES
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