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throughout Canada as a leader in
e manufacture of high grade receiv-
ing, amplifying and power tubes. Here
a quality reputation is rigidly main-
tained to insure permanent markets—
and costs are held down by extremely
cfficient production methods. Cenco
Hypervac pumps are standard equip-
faent in this plant and contribute both
to high quality and fo low costs.

ROGERS Radio Company is known
h

Cenco Hypervac pumps were chosen
because they combine high speed with
high vacuum, they recover instantly
after accidental breakage and they
oliminate waste by uninterrupted, con-
sistent operation.

For each of these repeatedly proven
facts there is a definite reason either in
design principle or in constructional
feature. Every radia tube engineer
will profit by investigating the effect
on tube quality of Hypervac's consistent
0.05 micron vacuum. Every production
A ])il.otogrQJ?/l taken ' in I’h.‘r' plant  of the man needs to learn about Hypervac's
Rogers Radio Company, Toranta. Cannd, cost-cutting speed. For information

A high speed exhaust machine is shown in o Tem i
the foreground with s romplement of theee address the Central Scientific Company,

Cenco Hypervac pumps—astundard  coyni puieat 460 East Ohio Street, Chicago.
for Rogers firo 1+ o production.

rAL SerENTIRIG Cormeany|

HIGHT U PS
g 111G H (i) VACUUM EUMPS
1o - CHICAG O -TaroNio-LoSANGELLS

Cenco Yype
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FO RMICA

OME of the most competent American electrical

and radio manufacturers have done so for many

years. Not a few of them have been continuously
among Formica customers for 15 years.

That must mean that Formica is a high quality,
uniform material. That the fabricating work done
in the Formica plant is accurate and skillful. And
that sufficient equipment is available to give prompt
service.

All of those conditions do exist and you can
depend on them.

Formica has the largest facilities for both the
manufacture and the fabrication of laminated
phenolic material. It has a well selected and
trained organization concentrated for 15
years on improving and producing just one
material.

Such concentration must bring results—and
it has.

Try the service—send your blue prints for
estimates.

THE FORMICA INSULATION COMPANY
4654 Spring Grove Avenue

Cincinnati, Ohio
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TUBES IN THE MANUFACTURED
RECEIVER

W altace M, James, Engineering Depariment,
NCAictor Company, Inc.

10l vdio veceivers manufactured during

the yenr of 1930 created a market for
thermilonie tubes which is estimated to be in
the netghborhond  of between twenty-hive
el twentyeseyen million,  The large tube
minket i obyiously possible because of the
msiibactaced radio receiver.

Oy the other hang, the radio receiver in-
dustry 15 mide  possible hecause of the
thevmiome (ube,  Fvery important advance
i randio recerver technique has been based
ol improvement in thermionic tubes, or
the development of means for utilizing their
potentislitien 1o a greater extent,  Ther-
mlonie viacuno tubes have made possiblefthe
appnentun with whieh the performancé of
ridin vecelvers miy be measured. It is im-
possible o eatimate the extent to which
meanuretents Juve heen respovsible for ym-
provenient in o the manufactored  receiver.
Without doubst, the ability to measure re-
celver pertormance with some degree ot ac-
coriey has heen an important factor in (he
development of the art,

Fhe watelhwaord ot the radio l'c'n:ivcr}ﬁn-
distry van be expressed by four words,
"Better  pertormance - lower  cost,”  The
nprovements in thevmionic tubes are play-
g an portant part in the achievement ol
this poil from year to year,

Qv 0l
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of these can disturb the accuracy of

METALLIZED RESISTORS
—with the NEW

TYPE ‘K’ FILAMENT

soldering.
reduces chassis assembly expense.

ESTS in our own and customers’ labora-
tories have proved the above beyond ques-
tion. They have demonstrated that the
Type “K" Metallized Resistor possesses qual-
ities never before attained in a resistance unit.

This new filament was evolved by LR.C.
engineers after years of search for materials
that would provide permanent resistance
values under any conditions, climatic or
otherwise, confronting normal set operation.
The result has exceeded their expectations.
And with it has been achieved a lower notse
level than was possible before.

Not only do we now offer this superior
resistor, but we supply it in special designs
and types, which make possible a marked

Saving in Assembly Costs.

A few of these types are shown above. (A) Equipped
with special tips—recommended for use in panel
mountings. (B) Equipped with lugs for ease in

(C) Gang mounting, which materially

Several of our leading customers, by ordering these
special I. R. C. types, have effected production savings.
running into big figures. Your own problems may
have some special need which we can meet. Curves
and data showing tests of the Type “K' Filament
will be supplied on request.

INTERNATIONAL RESISTANCE CO., Philadelphia

In Canada, International Resistance Co., Ltd,, 74 Wellington S::. Toronto

1(R)C
Netalli

RESISTORS

'ALSO PRECISION WIRE WOUND RESISTORS
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EIGHTEEN OLLOWING on the heels there is more to be gained by giving publicity to

CENTIMETER of the wide use of short- what is on the air than to the make of tubes used.

RADIO AT wave beam radio transmission, &

ONE-HALF WATT engineers of Le Matérial T¢I¢:
phonique, Paris, in cooperation
with the International Tele-

phone and Telegraph Laboratories, have demon-

strated the utility of 18-centimeter waves with
one-half watt power for radio telephony.

The demonstration, described elsewhere in this
issue of Rap1o ENGINEERING, was made between
stations in France and England. Two-way tele-
phony of commercial quality was carried on with-
out evidence of the feared fading at minute
wavelengths.

Of course, the demonstration reported was
over a relatively short distance—across the ling-
lish channel, where virtual optical visibility
obtained between the stations.

Further experimentation may suggest a par-
ticular field for the new system -may possibly
suggest modification of equipment now used for
short distances.

A
SELLING THERE are signs that thosce
RADIO who sell radio receivers may
RECEIVERS yet live down the idea of scll-

ing sets about as neckties and
walking sticks are sold—on
their makeup and appearance.

Business in foreign travel would be dull should
competing tourist agencies undertake to sell trans-
portation on the basis of typography, design and
texture of tickets. Desire for foreign travel is
stimulated and developed by beautifully repro-
duced pictures of foreign lands and peoples and
by vivid descriptions of life abroad. T'rue, the
actual payout on the part of the customer is for
the ticket, but who cares what thc ticket is made
of | The ticket is simply the key to the delights
beyond.

A radio receiver in effect is simply a switch by
means of which one may *‘turn on’ whatever in
word or music is passing by one’s habitation.

The desire to possess such a switch depends
largely upon whether there is interest in whal
may be on the air from time to time. What iz
on the air must also be sold.

The organized manufacturers of radio receiv-
ers should be able to augment largely what indi.
vidual manufacturers, as RCA-Victor, Atwater
Kent, Stromberg-Carlson, Majestic, Philco anil
others already have done to present quality cnter-
tainment and high grade sponsored featurcs.

If space in daily papers and fiction periodicals
must be employed to foster sales of receivers

BROADCAST T THE annual meeting in
PUBLICITY AND New York in April of the
THE PRESS Associated Press much concern

was expressed by members

with reference to newspaper
loss of national advertising to the radio broad-
casting companies. '

The publisher of the Syracuse, N. Y., Post
Standard criticizes the use of Associated Press dis-
patches in radio broadcast programs sponsored
by national advertisers. The publisher of the
Oklahoma City Times expresses the opinion that
broadcasting of news increases the circulation of
newspapers.

If broadcasting increases the circulation of
newspapers advertising therein should be more
effective in sales results, When broadcasting
causes an increase in the circulation of one news-

aper while at the same time another newspaper
in the same field loses ground, it might be well to
inquire in a direction other than toward radio
for the explanation.

Inasmuch as certain newspapers own broadcast
stations and are in a position to gain facts and
experience at first hand, it would scem not difh-
cult to learn the truth.

To learn the news by reading a newspaper it
is unavoidable that all other personal activities
be for the time suspended. To learn the news
as broadcast by radio one can at the same time
be taking his morning exercise or be engaged in
painting the kitchen—occupations which would
preclude the simultaneous perusal of a news-
paper. It is this view of the situation which per-
haps contains elements which will have a bearing
upon the future of daily newspapers and of
hroadcasting.

A
BROADCAST O BROADCAST station en-
ANTENNAS gineers we commend a read-

ing of the paper in this issue

of RADIO ENGINEERING by

Nicholas Gerten, dealing with
broadcast transmitting towers. The vast amount
of practical experience engineers have now had
with antennas and with antenna location will per-
mit of planning more dependablc construction for
permanent operation.

ngafwf’ﬂicf(

Editor.
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3 9, 7130 metal-twisting J O Ly

« o « but NSelf-tapping Screws DID NOT LOOSEN

From the Columbia University Testing
Laboratories comes further proof that a
mapufacturer does oot sacrifice assembly
security when he takes advantage of the
fastening econormies afforded by Hardened
Self tappmg Screws:—

By means of a special shake-test machine, a radio
receiver taken right from the stock
of the maker was subjected to ex-
ceptionally heavy vibration stresses.
So severe was the vibration that
many of the sheet metal parts of
the set were twisted and broken. It
was a stiff test for assemblies be-
cuuse vibration is the chief cause
of fastening failure. The six assem-
blics made with machine screws

Sue tight enpagement ol Note doose fit of roacbine

Sedf-tippuag Screwio watil

These microphotographs tell the story

could not stand such a jolting . .. they quickly fell
apart. Yet not one of the 44 fastenings made with
Self-tapping Screws loosened.

Other unbiased, scientific tests show that under teosion
and shear stresses, 100, Self.-tapping Screws hold
better thau the fastening devices they usually replace.
The user of these unique Screws actually obtains
stronger assemblies . . . in addition
to fastening speed and economy,
which results from eliminatiog tap.
ping and other assembly difficulties.
Send for our two free booklets. One
tells all about the security tests.
The other describes the way leaders
in the metal working industries
save money through the use of

Hardeoed Self-tapping Screws.

serew io tipged hola

PARKER-KALON :¥75nne Sheet Metal Screws

PATENIES  AAN L IMS = WU V2wVId) — Wam ju

Name 2and Couumvrmacaroccmmaamnmmnnas

PARKER-KALON CORPORATION, Dept. L, 190-198 Varick Street, New York, N. Y.
Send me free booklets on the Security and Economy of assemblies made with Self-tapping Screws.

AUS Ta 1824w NE WOTNIN ~ £ (8 1D 1D = N0 (314)4) ~ DTmErR PUNDING

‘lgc " -m; Addrcss -------------
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-Th'is unusu:i

fom

ik
Lok

al coil experience

is at your command

USE IT!

7

Y

Dudlo, Rome, and the other com-
panies united in General Cable,

form a reservoir of coil experi-

. ence, research and knowledge

that is unusually broad and
deep.

That reservoir can and should
be of great value to the pro-
gressive radio manufacturer. To
draw from it whatever service
may be of benefit in the design
and production of your sats, call
for a General Cable Coil Engi-
neer. Let him apply to your coil

requirements every modern coil

advantage known to General
Cable.

Such service may merely con-
firm the correctness of your pres-
ent coil specifications. On the
other hand it may, and often
does, result in improvements or
economies that might otherwise
have been missed.

This service is at your com-
mand at any time. Use it.

If you do not know the address

" of the General Cable district

office nearest you, write to

headquarters in New York.

GENERAL CABLE CORPORATION

EXECUTIVE OFFICES: 420 LEXINGTON AVENUE, NEW YORK . OFFICES IN PRINCIPAL CITIES
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POWER AMPLIFIER

PENTODE

NOW AVAILABLE

NCE AGAIN the RCA Radiotron Com-

pany, Inc., gives the set designers a
new tool to work with—the screen-grid
power output pentode, RCA-247. Owing
to the addition of a “suppressor” grid be-
tween the screen and plate, this Radio-
tron is capable of giving large audio
power output for relatively small signal

The RCA-247 has been designed for use in the audio
power output stage of newly-designed AC receivers.

voltages impressed on the grid. The sup-
pressor is connected to the cathode and
is, therefore, operated at the cathode po-
tential. Thus, the suppressor is effective
in practically eliminating the secondary
emission effects which limit the power
output of four-electrode screen-grid

types.

The preliminary ratings and characteristics are :

Ftlament Voltage . . . 25 Volts
Filament Current . .. . 1.5 Amperes
Plate Volrage, Recommended . . 250 Volts

Screen Voltrage, Recommended and Maximum 250 Volts
Grid Voltage : .-
Power Output

16.5 Voles

Plate Current

32 Milliamperes
Screen Current.

7.5 Milliamperes .

Plate Resistance . 38,000 Ohms
Mutual Conductance . 2,500 Micromhos
Load Resistance, Approximate . 7,000 Ohms

2.5 Watts

RCA RADIOTRON CO., INC. ~ HARRISON, N. J.
A Radio Corporation of America Subsidiary

RCA RADIOTRONS

« « THE HEART OF YOUR RADIO » »
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HErEs THE

ELKON

No~n-AoUEous
Hr-VorLr
CoONDENSER

A Wirnour
THE CAN?

O CAN protection is necessary with the Elkon
Non-Aqueous Hi-Volt condenser because there is
nothing to leak or spill. It’s the ideal way to reduce
y?%xi condenser costs and still have the highest standard
of filtering quality.

—and here’s how

you can use it to
save money ...

—and here are ten more reasons why many leading
set and instrument manufacturers (names on request)
have adopted the Elkon condenser as standard equip-
ment:

|

_of metal can or cover.

If your set is already designed for
condensers on top of the chassis,
the Elkon condensers may be placed
under_ an inexpensive drawn metal
cover.

otherwise—

—the condensers may be mounted '
directly to the underside of the
chassis eliminating the entire cost j

1 Highest Fllterlng Capacity of
any electrolytic condenser.

2 High Working Voltage: 450
valts—withstands without
injury transient peaks in excess
of 575 volts.

3 fAbsolutely Dry: A condenser
from which all swater is
eliminaced.

4 Low Leakage: Normal rated
leakage 0.1 mil per mfd.
(After operating short period
theleakugeis0.025 mils permfd.)

5 Impervious to Low TYempera-
tures: Operates efficiently
from minus 40° F to 125° F.

6 Long Life; Toredice replace-
ments and interrupted serv-
ice periods to o minimum.

7 Self Healing: Trunsient peaks
in ¢xcess of 575 volts do not
injure the Llkon condenser.

8 Compactness: Smallest cu-
bical volume per microfarad
of any condenser on the market.

9 Stability in Operatlom: To

dguard against mechanical
and electrical wvariation that
would uffect action of the
circuit,

10 Low Cost Per Microfarad
Per Voltage Rating: A
large safety factor in volt rat-
ing for the same cost as
lower veltage condensers.

Samples in any combination of capacities you specify
will be sent to all recognized manufacturers (metal cans
will be supplied if desired). Booklet on request,

ELKON DIVISION
P. R. Mallory & Company, Incorporated

Indianapolis, Indiana



From THE
COPPER MINE

e+ ¢+ TO THE
FINISHED COIL

n the broader sense Inca wire is created,
not just fabricated. For through National Electric
Products and its associated companies . . . there is
continuous control over the manufacturing processes
from the mining of the ore to the labeling and pack-
ing of the finished coils.

The combined facilities thus employed arc not merely
adequate . . . they are outstanding.

Unusual, too, are the final wire drawing, enameling and
coil winding operations at the Inca mills. Here the most
modern machinery in the industry plays an important

The articles shown above are interesting

examples of the Inea's ability to create part in upholding Inca standards of accuracy and quality.
l‘&"_’{l‘fi’&)b.“(’{‘f&' "}Uf.’f Faw copper ore. )croffl

left to right they are: two needles, two These broad facilities embody not only all that is desirable
Er)ivL’S, (\f?({ \ .St(}i\\\'/ Falis M T}IL‘SC f‘t’[l'!.‘.f 3

S e W e e and valuable in the older methods . . . but many new
Muscum of Natural History. production refinements which have been made possible

through extensive rescarch and long practical experience.

Here are definite reasons why the radio industryfinds in Inca
the characteristics which its exacting requirements demand.

MANUFACTURING DIVISION

of NATIONAL ELECTRIC
Eastern Office: 233 Broadway,
G R PRODUCTS CORPORATION

best in copper Western Office: 1547 Venice

wire products,  Blvd., Los Angeles, Calif, FORT WAYNE, INDIANA
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/ STEVENS HOTEL —— | BlacKsT
(HERDAOATERS FIFTH ANNUAL HoTe

MA Trade Shor

AND 717H ANNUAL RMA CONVENTION

CHICAGO ¢/
JUNE 8 7012 #4\

Bu$INE$SS FOR YOU WITHOUT BALLYHOO
£EveERrYBooy WiLL BE THERE.

b BuStre§3 will be the key-note during “Radio Week'' of Twenty-five ithousand radioc manufactueers, jobbers
8 A June 8th. This will be a *'buSine$$” show ynd buSine$s  and dealers expected to attend.
4 far YOU, busines$ for evervbody in racho. Reduved railroad rates have been granted on all lines—
f The Nacional L'urniture Industry and the Music [ndus-  one and one-half fare rate. Secure certificates from local
try also will be holding conventions and cxbibits in Chi-  cailroad ageats. RMA special trains from all sections.
cago, drawing thousands of visitors, dutiag ““Radio QMcial hotels -Stevens Hotel (bheadquarters), Black-
Week."' stone, Congcess and Audicorium Llotels, with demonstra-
All the new radio products on display in the crade show. fian rooms of manufacturers.
Evecy leading manufactocer of receiving sets.  rubes.
speakecs and accessories has reserved exhibic boaths in the INDUSTRIES AND EXHIBITIONS
A trade show and demonscration tooms in hotels. There
7 will be more new circuits, mew tubes. new speakers. new Radio industrics, June 8-12— RMA. Narional Federa-

cabinet designs, aud new radia products, includiog hame  tion of Radio Associations, Radio Wholesalers Associa-
talkies, television, remote control, and other radio devices tion and National Associzlion of Braadcasters.

o and peoducts (hao ever before in one year. Music indusiry conveurion snd exhibits, Palmer House
d _ Thirty thausand (30,000) square feet of radio cxbibits  —-June 8-10. doring *'Radio Week.”
1 the Grund Ball Room and Lxhibicion Hall of the lastivure of Radio Engineers annual coayention, Sher-
Stevens Harel. man Hocel-—June 3-6.
ADMISSION TO THE TRADE "ONLY — NO Annual national "Purniture Mart” with 25,000 fur-
VYACANT BOOTHS. -ALL EXHIBITORS RE- niture buyers, jobbers, dealers and manufacturees —
) QUIRED TO SHOW THEIR MERCHANDISE. June -15.

Buasiness mectings and cntertainment for visitoes during en-

= 5 are “‘Radio Week”—June §-12- RMA "stag” patty Wednes-
g LiR iy day, June 10— Music Industey banquet, Tuesday, June 9.
DD a7y 3oy , )
T rf ,’-r‘,:,“’r Apply now direct to botels for room reservations. ]
,"_‘,% " HH}?” i RMA inviration credeniials mailed to the 1rade about May
‘f'; ;::f';i; e Ist. Far information or ccedentials write 1o Bond Geddes.
f:;V rrlnr '1' rielr NMA Executive Vice-President, Sievens Hotel, Chicaga, or,
& 7/ PHH e
'_:" B f{; k! ,%
i o ofinna "RADIO MANU ERS A
5 p oA Dn L' IXADIO MANUFACTURERS ASSOCIATION a

11-W. 4280 STNY.CiTY 32 W.RANDOLPH ST. C"'CA“AUBITO@I_U ﬁH(ﬁﬁ
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‘PROTECT

Fortified ...

The new fortified construction of Hygrade Tubes
(patent applied for) malkes it virtually impossible to
break or injure the intermal parts unless the bulb
iself is smashed. Jolts and jars, vibration, the rough
handling of shipping camnot injure the tube since
the elements are held in pesitive, accurate space
relntion — fortificd against breakage or distortion.

The illustration shows the new Hygrade method of
bracing the clements top and bottam with a mica
spreader. Only Hygrade offers this type of
constructian.

Set makers can now ship their sets with tubes
installed in the soclkets. Hygrade Tubes, fortified
against breakage, will reach the consumer in perfect
condition.

This feature is incorporated in all pew Hygrade
Tubes. Hygrade is constantly bringing out new devel-
opments and, because of a small ioventory, im-
provements are immediately passed on to Hygrade
customery,

the Reputatz’on
0

Your Set

Even though the tubes do not carry
your trademark, the reputation of
your set is actually entrusted to their
quality so far as the general public is
concerned. And the increasing recog-
nition of this fact is bringing more
and more manufacturers to appre-

ciate the soundness of using Hygrade
Tubes.

By standardizing on Hygrade Tubes,
you secure the support and co-opera-
tion of an engineering staff and a
manufacturing organization which
bave consistently demonstrated their
ability to maintain mass production
with quality and uniformity held to
the highest standard.

Hygrade developments represent ac-
complishments only possible to a well
financed, progressive institution. They
are backed up by 30 years of growth
and experience in the making of
vacuum products.

HYGRADE

RADIO TUBES
“TUBES YOU CAN TRUST”

A Product of Hygrade Lamp Company, of Salem, Massachusetts, makers of Hygrade Lamp Bulbs
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SET MANUFACTURERS who insist that the manu-
facture of speakers is also within their scope
incur an unnecessary burden of overhead expense.
For the cost of the depariment that develops and
builds the speaker must be chorged off before profits
can be reckoned. This needless duplication of effoct
can be saved; the slim margin of profit of a highly
competitive field widened by relying on the praduc-
tive ability of seasoned engineers working with
specialized equipment.

Only one product—radio speakers—is made a! the
Rela plant. In this modern factory are gathered the
finest facilities and latest equipment for building
speaking units. The ability of recognized techni-

RADIO ENGINEERING

cians and the experience of engineers whose
whole time is spent in the development of the
talking unit alone goes Inta each speaker. The
high standard of performance ond the surprisingly
moderate cost af every Rola vnit attests the sound-
ness of the principal of specialized manufacture,

To maintain a division to build speckers is to compete
with these finely specialized facilities, is to pay tribute
to wastel By specifying Rola Speackers for your sets
you eliminate experimental waste and lower your
manufacturing cost. Makers of many famous radios
use Rola Speakers exclusively for they know they
secure better speckers at far lower cost than their
own production facilities can effect. The fact that
more then a million Rola Speakers are now in use
testifies to their dependobility.

More margin—less waste with Rola tolking units in
.your sets. A full exposition of the advantages of using
Rola Speakers awaits your request. Write today!

Show in Chicago, Juna 8—12. Booth |}

‘l Yisit the Rola exhibit af the R. M. A. Trade
Bi-A in the Hotel Stevens Ballroom

ROLA

SPEAKERS

for better
Radlio Reception

TREBLE

BASS

THE ROLA COMPANY
2570Q Superior Ave. Cleveland, Ohio

Manufacturers of Lovd Speaker Units for Midgel, Aute-
mobileand Consola Sats. Alse high powerloud Speakers
for Public Address System» and Talking Pictures.
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ot aﬁ[ecte() 6y
heat or colo |

Users of moulded type resistors are
familiar with the troubles caused by
expansion and contraction from heat
and cold.

ERIE RESISTORS are not affected
by heat or cold. Their welded leads
insure permanency under the varying
conditions of temperature in which
they must do their part to deliver
perfect performance.

Open circuits are avoided by reason
of the "one piece’’ construction which
totally eliminates the possibility of
variation in resistance values—in all
temperatures.

COLOR CODE INDICATOR

We will be pleased to send you without
charge a COLOR CODE INDICATOR which
is a quick, handy and reliable guide to deter-
mine the resistance value ot moulded type
resistors—it shows the Standard R.M.A. Color
Code for any wanted resistance value and is
of great help to the specification engineer in
drawing up specifications in accordance with
the R.M.A. Color Code.

BRIE RTSMIN

Erie Resistor Corporation, Erie, Pa.
In the Center of the Radio /ndusfrz/
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Noiseless Action!

Why is this new unit
completely noiseless?

First, because of the design of the
variable contactor used in the new
FROST-RADIO No. 20 Series
Volume Controls, which makes
two separate and distinct /ine
contacts, totaling %g”, with the
resistance element. Second, be- |
cause space between turns has
been successfully reduced to onc
ten-thousandth of an inch, per-
mitting the use of more turns and

larger wire. And third, because
contact pressure has been greatly
reduced, eliminating cutting and

scoring . . . The No. 20 Series |
possesses many other advantages. |
Write us for further details NOW. |

B

¢

\
.
8

CHICAGO TELEPHONE SUPPLY CO.

HERBERT H. FROST, Inc.
SALES DIVISION

General Offices E L K HA Rrr, I N D ] ANA and Plawt
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THE diagram above gives the mechanical specifications
and electrical characteristics of new Scovill 4-gang midget
condenser with high shields.

This condenser can also be supplied with low shields,
and as a 3-gang unit with either high or low shields.

For the heterodyne circuit these condensers can be

Scovi
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SCOVILL MANUFACTURING COMPANY, WATERRBURY, CONNECTICUT
fuznished with a SpeClal section for tumng the oscillator. New York, Philadelphia, Boston, Providence, Chicago, Detroit. Akron,
Awzilzble in any quantity at moderate prices. Cincinnati, Atlanta, San Francisco, Los Angeéles. Jn Europe: The Hague, Holland.



Impressions and

Expressions

A
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By AUSTIN C. LESCARBOURA

CONDENSER
RIDDLES

l \LL claims to the contrary
notwithstanding, there are no true standards in the paper
condenscr industry. Qr if therc are any purported stand-
ards, they are susceptible of as wide a range of interprera-
tion as a questionable partnership agreement at the hands
of the proverbial Philadelphia lawyer,

Recently, we have been highly amused at certain diminu-
tive filter condensers rated at a working voltage of 1000
volts d-c. Thesc condenscrs are one-third to one-eighth the
size of the usual condensers of similar rating. At first we
were tempted to believe that the diminutive condensers
represented some new development in dielectric or impreg-
nation, but an analysis of two samples by condenser special-
ists soon revealed no innovations in the condenser art.

Since all condenscr manufacturers employ substantially
the same materials and methods although in varying degrees,
it must b¢ obvious that the interpretation of working volt-
age has much to do with production costs and selling prices.
The industry has now reached the stage where the manu-
facturer with the most liberal interpretation of working
voltage is in position to quote the lowest prices, while .the
manufacturer who still adheres to sound standirds is just
about out of the runmning.

Until condenser buyers insist on positive specifications
as to what they are buying as condensers of given working
voltage ratings, we are going to have chaos in the condenser
industry, with the less scrupulous manufacturer stealing
a march on his competitors,

A

/ \NTICII'ATING the usc of

a plurality of radio sets in the average home, quite aside from
the need for a group antenna in the average apartment house,
several multiplex antenna systems have made their appcar-
ance during the past month. The principle is about the
same in all cases, namely, a common antenna provided with
a long down lead which is properly loaded so as to act as a
radio-frequency transmission line and serving a plurality of
radio sets through suitable coupling duvices.

A

/ \T last a serious effort to

provide genuine television entertainment servicel Above
the din of the battle of conflicting opinions regarding the
practicability of immediate television, there st:Ends out the
inauguration of a sight-and-sound program service from the
very heart of New York City, due to the joining of hands
of television Station W2XCR at 655 Fifth Avenue, and
sound broadcasting Station WGBS at Astoria, L. I

No longer can television be said to be just a laboratory
experiment or again a demonstration. On the air four
hours each week day, or three hours with synchranized
sound and one hour silent, the Jenking television studios are
paralleling the work of Station KDKA a decade ago, w.hen
radio telephony remained to be converted inlo a recognized
means of mass communication for the dissemination of
worth while programs, thereby laying the corner stone of
the radio industry.

THE MULTIPLEX
ANTENNA

THE PUBLIC
LOOKS IN

Of course the pictures are far from perfect. They can-
not ‘be compared with motion picltures even of the home
category. Yel the television pictures are sufficiently detailed
for entertainment purposes, particularly in conjunction with
synchronized sound available through the usual broadcast
receiver.

LE history repeats itself, television is now set for rapid
development. It had to be placed in the greatest laboratory
of all, the laboratory of everyday use. To keep it in the
laboratory accomplislies no real purpose. The real develop-
ment of this young art can only come through the combined
interest and effort and collaboration of the lookers-in, who
are willing to help foot the bill at this time.

A

l \FTER one or twa false

starts, the autamobile radio idea is being groomed for this
season’s market. Indeed, the opening gun is fired as these
lines are written, in the form of a full-page advertisement
in our leading popular weekly magazine, featuring the
offering of an aggressive radio manufacturer at $65.00 with
tubes.

The automobile radio idea is sound. However, it did uot
get a fair start until now. Tirst, it was launched at a poor
time, when the public was bardly prepared to part with its
money except for sheer necessities. Secondly, the earlier
offerings were priced entirely too high. Thirdly, the sets
available until now could hardly be considered sufficiently
refined to warrant widespread acceptance,

It may be still too soon to expect much of the automabile
radio idea, bul just as soon as money becomes easicr, we
can look te a healthy sale of automobile radio sets. The
old adage of trying again if success is not attained at first,
cerlainly fits the case perfectly.

AUTOMOBILE
RADIO

A

BETTER

BROADCASTING

T is not necessary to see the
frequency curve nor again the percentage of modulation
data to know that leading broadcasting stations have notice-
ably improved their transmission during the past six
months. The average listener, tet alone the. radio engineer
and musician, is immediately struck with the marked
improvements in broadcasting technique, as exemplified in
greater volume, clarity and depth.

That broadcasters are keeping pace wilh receiver devel-
opments is quite apparent. A year ago, it would have been
nothing shart of a modern version of casting pearls before
swine to attempt to place on the air the wonderful tone
quality incorporaled in the signals of some of our leading
broadcasting stations. Today, however, with the tone
quality of the average radio set such as it is, the greater
frequency range and the uniform response of many trans-
initters are absolutely warranted and even demanded. Mean-
while, the growing practice of 100 per cent modulation
makes for greater effective volume particularly in the
instance of weak signals.

Quite logically, the radio industry can now paint out that
broadcasting has justified the 1931 radio receiver.
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Easy To Identif

& _‘ .»g: R
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. Look for
?CIean-Cul'
Screen-Grids

Minimum metal for maximum electrical
. and mechanical strength—that is the true
’ ' test of a screen-grid tube. De Forest en-
gineers have attained those prerequisites
by

) < 1. Plate instead of mesh for greater degossiflca-
) tlon, increased strangth ond closer tolerances.

2. Perforations to decrease possible secondary
emlssion,

| 3. Potented De Forest notched cathode insulator
for practical quick-heater performance.

4, Molybdanum wire for beth grids, costing 20
times as much os nickel. Higher melting point
permits greater degassificotion, :

., | 5. Continuous support for outside screen, insur-
I b ing moximum rigidity.

~ These and many other advanced features
: found in every type of Fresh De Forest
Audion, insure the 1931 performance of

" | any radio set.

. Rt
) This is the fifth of o series of debunk-

i ing messages dealing with 193! radio -

A tube features. Tha entire story can be

d ; i AUDIONS DATOREST

sent to you immediataly, upon request, RABIO O
|
RADIO TUBES

PASSALC, NI

DE FOREST RAD]O CO PASSAIC N _]
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SELECTIVITY S ELLS SETS

Listening to Your
Favorite Radio Program
Unmolested by Inter-
ference from Competing
Programs

Textolite |
Safeguards Selectivity

ROGRAMS that once quarreled their way

through now flow in with satisfying clarity —
where the insulation is right. That’s why some of
the most prominent radio manufacturers have
intrusted the right insulation of their receivers to
laminated Textolite.

Here is a superior material that emerged fully
tested from one of the greatest research labo-
ratories in the world. It has proved its ability to
preserve the original precision of tuning with un-
flagging fidelity. It possesses a practically constant
power-factor under varying conditions.

Don’t hesitate to request information on Textolite
—1in sheets, rods, or tubes— from the eastern or
western fabricators, or from the Textolite specialist
in the General Electric office of your vicinity.

General Fabricating Co. Electrical Insulation Corp.
37 East 18th Street 308 W. Washington St.
New York City Chicago, I,

GENERAL ELECTRIC

885-51




Sound Economics and Common Sense

TRADE ASSOCIATIONS' OPPORTUNITIES

Ar\ the dinner of the Radio Trade Executives'
Association, held in Washington, on April
jo, i conjuncrion with the annual mecting of the
Chamber of Commerce of the United States, a
message from President Hoover was read which
contains 2 million dollars worth of suggestions
for the RMA and for the radio industry at large.
T'he President said

“As Secretary of Commerce, I wrote the fore-
word to a bulletin on trade association activities
in which I said, while our industry and commerce
must be based upon incentive to the individual,
yct the national interest requires a certain degree
ol co-operation between individuals in order that
we may reduce and eliminate industrial waste,
lay the foundation for constant decrease in pro-
duction and distribution costs, and thereby obtain
the fundamental increase in wages and standards
of living,

““Trade associations, like many other good
things, may be abused, but the investigation of
the Department of Commerce shows that such
abuses have become rare exceptions. Within the
last few years trade associations have rapidly
developed into lcgitimate and constructive fields
of the utmost public interest and have marked a
fundamental step in the gradual evolution of our
whole economic life.

“No facts have come to my attention which
would cause me to change the opinions expressed
at that time. Rather, every development of
industry renders trade associations more essential
to sound development of our economic system.

“HERBERT HOOVER."

A
SOCIAL CONTROL URGED

. A great social control of industry and com-
merce to bring about longer term planning to
suppress excesses and to make the economic
machine of greater service to the public was
urged with a fair degree of uniformity by 1oo
speakers, addressing ten gatherings in the meet-
ing of the Chamber.

The control, it sccmed to be agreed, was to be
in the hands of “business leadership,” with
government cooperating and avoiding competition.
The principal agencies of social control men-
tioned were the trade associations, together with
regional business groups working out better busi-
ncss practice by conference and agreement.

A
THIS IS THE WAY TO DO IT
Radio Merchandisers Look to Broadcast Support.
AT the 1931 convention of the National Federa-
tion of Radio Associations, the National
I'ederation of Radio Associations and the Radio

Wholesalers Association placed themsclves defi-
nitely on record in the following resolutions:

19

Industry  Cooperative Advertising  Fund.
Whereas, The radio industry has never, in our
opinion, put into operation or sponsorcd, through
cooperative effort, a definite and constructive
program to broaden the market for radio
receivers, and

Whereas, The history of American business is
replete with examples of what has been accom-
plished through cooperative promotional and ad-
vertising effort by other industries, and

Whereas, We realize that such a plan properly
conceived and properly executed would neces-
sitate the creation of a promotional fund of con-
siderablc proportions,

Be It Therefore Resolved, That the N.F.R.A.
and R'W.A. put themselves on record as being
definitely in favor of the necessary steps to put
chc following plan into operation.

We recommend that every manufacturer of
a l'ﬂle receiver so adjust his list prices as to
provide an extra net return per receiver for such
a promotional fund.

2. That the N.E.L.A. and the electric power
companies be solicited for contributions toward
this fund.

3. That the national chain broadcasting com-
panies, whose services to advertisers as a whole
will be greatly enhanced through the millions of
listeners who will be attracted to their stations
because of the aforementioned advertising and
because of the outstanding character of these
programs, be solicited for their contributions to-
ward this fund either in cash or in time on the air.

4. This promotional fund as received be turned
over to a properly appointed body decided upon
by a committee composed of members of the
Directorates of the R.M.A.,, N.F.R.A. and
R.W.A.

5. That this promotional fund be used:

(a) To inaugurate a regular bi-weekly or
monthly broadcast program, as revenue will
permit, of such national interest as to give
that great mass of the American public that
does not now own modern radio receivers,
or receivers of any kind, the urge to buy.

(b) To carry on a consistent advertising
campaign in national magazines and news-
papers to inform the public of all programs
of national interest and of other reasons
why every American household, office and
factory should possess at least one modcrn
radio receiver.

(¢) To furnish the radio retailer, by
means of this activity, with a definite and
concrete program which he can exploit and
use to decided advantage in the profitable
selling of radio receivers.

The convention at which this Resolution was
adopted was known as the “Down to facts and
remedies’ convention.



Your Test Panels Need

Jewell Instruments!

Your high-speed production test panels need
measuring instruments that not only are accurate,
but give dependable operation under the severe
operating conditions that test panels must
withstand.

The Jewell line of Miniature Instruments have
proven their ability to retain accuracy and
dependability under unusual service in countless
production test panels.

This line of sturdy instruments is available in types
and scale ranges suitable for incorparation in
test panels for every test position on your
production line.

All types are readily interchangeable, being
mounted in non-scratching bakelite cases, 3
inches in diameter. Shatter-proof glass standard
on some instruments; available upon all others
it desired.

Write for the booklet listing the full line of Jewell
Miniature Instruments.

JEWELL ELECTRICAL INSTRUMENT CO.
1642.P Walnut Street, Chicago, Il

31 YEARS MAKING GOOD INSTRUMENTS

JEWEL]L

RADIO ENGINEERING

~
N ma

MAIL THE COUPON

Please send me the Jewell Minisiure
lostrument Bulletin

Ay
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Radio towers

and antennas

By NicHOLAS GERTEN®

(A 1A VI

Dependability of operation requires that modern radio
transmitter installations be provided with antenna
towers of substantial construction

intimately upon the lives of more

people than any other. Its first

hesitant steps did not foreshadow
the giant strides of the last decade dur-
ing which it grew phenomenally. Not
so long ago it was the plaything of
scientists and then later it was looked
upon as a temporary expedient not as a
final form of communication. Radio
was to be an extension to wire service
reiching remote places, new territories
or pioneer camps where the telephone
ot telegraph would be impossible or un-
profitable. Few visualized radio as a
permanent and profitable means of
communication; indeed engineers and
huginess men alike expected to replace
riclio when traffic warranted with wire
lines, except, of course, for ship to ship
und ship to shore service. Today all
this has changed. Radio is permanent.
It competes successfully with older
forms of message service in the most
tensely populated areas.

The early thoughts of the pioneer
radio engineer had a profound effect
npon the structures used. Buildings,
untenna supports and even the electrical
npparatus were designed with port-
ability as the goal—erected here today
and moved tomorrow. The antenna
und its supports, of all major com-

R ADIO is a giant industry touching

®Vice-Pres,, Blaw-Knox International Corp.

000 OO

pouents suffered most from the early
concept of radio and are just now
emerging from obscurity and getting
the study and attention they merit. Ten
years ago most of the antennas were
ill-designed and their supports were
light, flimsy and easily dismantled. To-
day antennas are supported by more
permanent structures.

The guyed mast was the first antenna
support. It was popular both in
Europe and America. Many ingenious
designs were brought out and the patent
office records the labor of many capable
engineers who tried to meet the de-
mands of the day. A German engineer
patented an articulated design that
affords instructive study and is note-
worthy as the high point of portable
mast design. He had developed a sys-
tem of triangular units using steel pipe
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compression members terminating in
ball and socket joints and using wire
rope tension members. The system al-
lowed the construction of different
heights of masts using the identical
units, The design is clever and the
mast is portable but withal it is expen-
sive to make, difficult to handle in the
field and subject to rapid deterioration
under the action of weather. Another
variation was the wooden lattice mast
designed in the United States. The
wooden lattice mast, of which several
were built, was a combination of timber
posts and struts secured by steel rods
and bolts. For a temporary structure
the design is good, but like all masts its
limitations were its guys. In C. F.
Elwell’s paper before the I. R, E. in
1915 he gave as the princtpal argument
for the lattice mast the “uncertain
tenure of radio stations.” Then, in
1915, uncertainty was the principal
argument for the lattice mast—today
even that is gone.

Lattice Structure

Despite the many difficulties of de-
sign, the guyed mast continued to be
studied and is yet seriously considered
for high and medium high antennas.
In Europe, the guyed mast attained its
greatest development and there one
finds many fine examples of lattice steel
structures reaching to great heights.
In the Uhited States the best example
is the guyed mast at Tuckerton, N. J.
used by the Radio Corporation of
America. The Tuckerton mast was
German designed and German built.
1t stands as a monument to the courage
of its designer and has stood well the
ravages of time although an accident
deprived it of its uppermost section.

Guyed masts are not and never can
be determinate structures. Their de-
sign is but little more than an educated

Fig. 1
21



Chart 1.

guess which Roy A. Weagant, io o
paper published in 1915, most ably
proved. Mr, Weagant broughl sharply
to notice that all designs of guyed
masts are based upon the assumpfion
that the center line of the mast remains
a straight line under all loads and
stresses. Fig, I shows (he condition
upon which design is predicated [t is
obvious that the ideal is never atwined
in actual practice as it requircs; (1)
that all guys are tightened to the samec
proportional stress at the time of ercc-
tion; (2z) that all loads are uniform'y
applied, and (3) that the guys all
stretch proportionately the same undey
load. The first condition is impossible
of attainment as no method has been
devised that accurately mcasures the
tension in large guys; the second e
know to be untrue as the principal load
is caused by wind pressuie which is not
uniform but varies at different cleva-
tions above the ground, and finally,
wire rope until quite recently, was not
obtainable witii known and permanent
moduli of elasticity. Actually, there-
fore, the guyed mast is strained into an
irregular line as shown in Fig. 2.
Every multi-guyed mast is full of un-
known stresses beyond the scope of
mathematics to compute and so it is in-
evitable that they are either a menace
or loaded with excess metal.

Self-Supporting Towers

As the guyed mast approached the
limit of its use in structurcs as high as
800 feet, the radio engincer looked with
increasing favor upon the self-support-
ing tower. 1liny advantages are in-
herent in the self-supporting tower; the
space it occupies is small, it can be de-
signed to have a pleasing appearancn,
ils cost compares favorably with the
cost of guyed masts and finally, it is
designed upon principles well known
and often proved Dby tests on full size
structurcs. Many engineers were led 10
believe the guyed mast cheap because
any given amount of metal would build
a mast higher than the same metal
would build a tower. One must, how-
ever, consider that the additional meial

used in building a tower is wore than
comnpensated for by the absence of ex-
pensive guys, guy anchors, the cost of
guy crection and the very material sav-
ing in ground area. Tower construc-
tion for radio anternas commenced dur-
ing or jusl prior to the Great War and
tbe frst towers were remarkably high,
much higher than subsequent work.
The United States Navy erected many
tall structures at home, abroad and in
our outlying possessions. The United
I'ruit Company was another pioneer
user of high radio towers.

Most of the early high structures
were of a triangular shape with rivetted
connections and with a liberal use of
rods for bracing. Today the prevailing
design is four sided towers, all the
members of which are structural shapes
such as, angles, I-beams and channels.
All connections are bolted instead of
nvetted. The evolution of the early to
the present type was taken in one step
to avercome collectively all the known
tower faulls.

Triangular shapes were abandoned

Chart 2.

becausc the savirg in metal did not re-
pay the sharp inercase in cost causad
by formiug the 60° corner angles.

Angle Bracing

Angle bracing was substituted for
rods because: (1) Rods are adjusted
ta length in the fivid hy turnbuckles and
this adjustment is a tedious and delicate
affaic. A slight misadjustment pulls
the tower to one side or the other and
the best authorities are of the opinion
that no warkman, however skilled, can
exactly plumb a rod braced tower. (2)
The discretion of the workman is re-
lied upon 10 sec that the rods are
neither loose nor too tight. No one
knows how tight or how Joose the rods
are so the initial stresses caused by
lightering the rods forever remain un-
kuown quantities in the design. (3)
Rods are easily bent and damaged dur-
ing transportation whereas angles are
not. Rivetted connections gave way (o
bolted connections so the henefits of
galvanizing cou'd Le realized.

RADIO ENGINEERING

The four-sided structural, galvanized
radio tower was borrowed from the de-
signs of transmission line towers.
Many of the problems are identical and
the methods of the design and manufac-
ture are similar. Wind and ice loading
on radio towers and (ransmission
towers is identical. Antenna loads and
anlenna sags are similar to wire loads
aud wire sags encountered in transmis-
sion lines, Meteorological data is avail-
able for most of the world and it was
consulted by thc tower designers who
at length standardized upon models and
heights calculated to meet every condi-
tion of commercial communication and
broadcast work. For more than ten
years the designs satisfied every need
and even now it is only unusual antenna
systems that call for special designs,

The criterta of radio tower design
are: (1) The tower must be capable
of supporting the antenna under all
conditions of weather. (2) Assembl-
ing must be easy so experienced and
inexperienced erectors alike can build
the tower. (3) LEvery member and
cach fitting must be protected against
carrosion by hot-dip galvanizing.

Galvanizing

Galvanizing of the tower has been
mentioned several times and it is prob-
ably well 10 discuss this important re-
quirement more fully. Steel if not sub-
ject to corrosion is, above all, the ideal
building material as it has high unit
strength and is easily workable. We
daily observe, however, the painter
crawling and climbing over monu-
mental bridges dressing them with a
new coat of paint. This paint is not
for beauty but it to defeat the omni-
present threat of rust—stecl’s greatest
enemy. During all the years of steel
experience, no better protection nor
more permanent protection has been
discovered than bot-dip galvanizing.
Tn this process all pieces are carefully
cleansed in an acid bath and then
dipped in a bath of molten zinc which
forms a lasting weather-resisting coat.
Each piece must be separately dipped
and all connections must he belts or
pins in order to avoid burning off the

Chart 3.
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apelier coal by hot rivetting or welding
thiving assenibling.  The life of steel so
protected is twenty to fifty years.

I'or more than fifteen years standard
tadin towers have been supplied. They
have been erected in every climate and
iy all types of labor. Fxplorers with
vo nleet experience did an excellent job
for (he Byrd Antarctic Expedition at
Iitle America and the Chinese coolics
did an equalty good job at Shanghai.
Thousands of structures in all parts of
the world doing their work under the
heit of the tropics and the cold of the
poles establishes the supremacy of the
pidvinized structural vadio tower.

Electrical Properties

Nadio towers have elecivical as well
wi slroctoral properties.  Lately the
clectrical  properties have assumed a
pliwe of major importance and the
proldess arising therefrom arve not of
citsy  solution.  While it was dimly
realized that the towers exercised a
direct effect upon antenna performance,
it was not until accurate field intensity
measurements were available that the
magnitude of tower effect was known,
Towers and anterinas are component
parts of an oscillating system and it is
impossible to divorce one from the
other. At times the effect of the tower
is severe, greatly influencing the
strength and divection of the radiated
witve, often reducing the antenna
elliciency to less than half the expected.
When the current in the tower is a
maximum, tower effect is resonant.
The Oirst step is to determine the reson-
ant frequency of the tower or, given
un assigned frequency, determine the
hicight at which the tower is resonant.
As the tower is 2 conducling structure,
il obeys the laws of vertical antennas
but because of its physical dimensions
its rescnant frequency is not calculalle
by the methods readily available. Re-
course, therefore, was made to tests.

Towers of standard design were
chosen and the effective transmission
ncasured at several frequencies.  So,
there was determined the variations in
ficld intensity distribution caused by the
{owers when they were resonant with
the antenna frequency. Therc are re-
produced threce charts upon which are
plotted the results of some of the data
tecumulated.

Chart No. 1 shows an intensity equal
in all dircctions, or nearly so. It results
from using towers favorable to maxi-
mum antenna efficiency. For this re-
sult the frequency of the transmitter
wave is well below the resonant fre-
(tiecncy of the towers,

Chart No. 2 illustrates what happens
when the towers are resonant with the
transmitted frequency. Not only is the
pattern badly distorted with areas of
low intensity but the losses due to the
currents in the towers are considerable,

Fig. 3. Corner leg insulation.

Chart No. 3 was taken at a {requency
greater than the natural period of the
towers. Some improvement is shown
cver the field pattern of chart No. 2 but
the resulis are far from desirable and
certainly not a condition to recommend.

From the data an caipineal forinula
was set up for determining the resonant
height of towers. The maximum
height recommendable for freedom
from tower interference is somewhat
fess than the resomant height found by
applying the formula.

Optimum Height

Effective field strength and height of
antenna  are closely related as Dr.
RBallantine showed in his paper pub-
lished in r1924. Ballantine’s mathemati-
cal conclusions have since been con-
firmed experimentally so we may base
our work upon the general thecrem that
as the height of the antenna increases
above a quarter wavelength, there is a
decided zain in thie low angle or ground
waves at the expense of sky-waves.
This tendency continves until the
optimum height for low angle waves is
reached, which height is somewhat
about a half wavelength. Low angle
waves are effective power. They pro-
vide a direct feld free from static and
distortion. With low angle waves the
maximum area can be served with a
dependable program day and night awd
in all seasons of the year. Unfortun-
ately the limit in height was set by
tower interference so that the ideal
antenma has never been realized in
practice. We can, however, greatly
improve performance by making higher
towers available.

Higher towers free from detrimental
influences were made possible by the
expedient of insulating the tower from
the ground. This practice follows the
well-known laws of antenna which are:
a grounded vertical wire oscillates as
a quarter wavelength antenna whereas
a frec isolated wire oscillates as a half
wavelength antenna. Towers abey the
laws of antennas, in fact they are either
grounded or isolated vertical antenmas.
The formulas available for determining
the characteristics of wvertical wire
antennas do not apply to towers because
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of their considerable dimensions of
width and thickncss and also becanse of
their high capacity to ground. The
characteristics of the insulated fower,
consequently, were determimed by a
series of tests simmlar to those descvibed
when discussing grounded towers.

Base Insulation

Station WJZ at Bound Brook, N. ],
opcrated by the Radio Corp. of America
was the Arst broadcasting station hav-
ing self-supporting towers insulated at
the base. Four especially designed in-
sulators were mounted at the basc of
each corner leg as shown in Fig. 3.
The immediate result was gratifying
and the permissible height of tower was
extended several fect. Thc use of in-
sulators made it possible to use goo ft.
high towers at a transmitted frequency
of 830 kilocycles where the maximom
previous recommended height was 200
feet.

Simullaneously with the problem of
insulation was the problem of amtenna
sag. All inclined 2nd horizontal wire
antennas sag. The sag is more ov less,
depending upon the distance apart of
the supporting structure, the tension of
the antenna, the temperature, and the
weight of the antenna and its fittings
either free or with its superimposed
loads of ice and wind. Sag is fre-
quently forgotten but it is an important
factor becavwse towers 400 feet high
with the antenna sagying 6o feet are no
better than towers 350 feet high with
thic antenna sagging 10 feet. Ta obtain
the minmimum sag and use the towers

Fig. 4. Towers at WBBM. (Arrows
point to eectianalizing insufatora.)
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most efficiemly, the tension in the
antenna should be applied through the
medium of a counterweighl system. A
counterweight system properly desigied
provides a2 balance that relieves the
towers during those rare periods of
high winds, sleet, snow or extreme cold.
The working tension of the antenna
balanced against a counterweight may
be as high as 60 or 70 per cent of the
rated slrenglh of the towcer without
danger of failure.

The field in the proximily of the
antenna is most intense. Towers close
to the antenna, therefore, are mmost apt
lo cause disturbances. In actual prac-
tice it bas been found that the hest rc-
sults are ubtained when the towers are
spaced apart a distance ar least twice
their height. This rulc applies for hoth
grounded and insulated tawers.

Considerable improvement in antenna
performance was gained by the intro-
duction of insulators and counter-
weighls but the goal was still far away.
Antennas were approaching only .3 of
a wavelenglh in height instcad of 5.
Two means for further improvement
suggested themselves; one, by increas-
ing the efiiciency of the base insulator
and two, by sectionalizing the tower.

PAN AMERICANS TO DISCUSS
COMMUNICATIONS DEVELOP-
MENT

Expansion of communication facili-
ties on the American continents will be
among the subjects discussed at the
forthcoming Pan American Commercial
Conference. The week of October §
to 12 will bring together commercial
leaders from the 21 American republics
under he auspices of the Union, and
the subject of the development of inter
uational cable, wireless and telephone
communicauons systems will be re-
garded as among the most important of
the questions to Le¢ considered.

A study of the present development
of communication services between the
American republics would suggest that
adequate cable and wireless facilities
exist for present nceds. The field for
expansion of these facilities would
therefore seem to lie in their internal
development-—gugmenting the types of
services handled by the lines, especially
reduced rate weck-end and deferred
message development.  Delays in the
transmission of messiges over national
telegraphic systems would also seem to
offer a subject for the consideration of
the delegates to the conference. Ifx-
pansion of 1nternational radiotelephony,
while proceeding vapidly, suggests pri-
marily the development nf national
services, nasmuch as (he inlernational

Increasing the efficiency of the base
insulator was of greatest intercst be-
cause any improvement there would
benehit the greatest number of stations,
both high and low power alike. An ia-
genious use of steel castings and a nrew
design of insulator combined to make
the revolutionizing single insulater
mounting first used at station WKBH at
La Crosse, Wisconsin, This pioneer in-
stallation proved of inestimable benefit
to the broadcasting industry, vastly in-
creasing  antenna  efficiency.  Its im-
portance can be gauged from the fact
that the capacitance of the original in-
sulator base is in the order of 1000
micro-microfarads per tower compared
to a capacitance in the order of 250
micro-microfarads per tower of the
latest insulator mounting.

Sectionalizing

Sectionalizing the lower means break-
ing its electrical length at one or more
places by the introduction of insulators
into the structure,  The method of doing
this is most easily understood by refer-
ring to the Fig. 4, showing the towers
constructed for station WBBM al
Chicago. Insulators used for seclion-
alizing ace similar to the base in-

B o

lines are dependent upon local expan-
sion far the ultimate success and growth
ol their own services.  (Pan American
Umon, Washington.)

A

MODEL T FORD SUGGESTS RADIO
DIAL

CCORDING to a recent announce-

ment by the American Radioslat
Company, engineers working on the
development of the Slenode receiver
have designed 2 special tuning dial on
the principles employed in the plani-
tary transmission of the old model T
Ford car. The ratioc of the dial is
changed by holding an idling gear sla-
tionary or permitting it to revolve with
the tuning knob. Thus a single tuning
knob, permits the use o a rough tun-
ing adjustrent for the quick locating
of 2 desired station and a fine regula-
tion in the order of two hundred to
one for the elimination of interference
and background noises. The high ra-
tio adjustment of the dial is sufliciently
exact to take full advamage of the
crystal controlled tuning with corplete
discrimination  against  heterodyne
whistles and similar forms ol inter-

ference.
A

MERCURIC MUSIC
ETTY LEE TAYLOR, organist at

a Schenectady theatre, sat in front
of the large, cowmplicated-appearing

RADIO ENGINEERING

sulators. Indecd, sectionalizing is only
an extension of the principle of base
insulation. Each insulated section is a
separate electrical wunil having char-
acteristics all its own. When search-
ing for tower interference, therefore,
we consider the resonance of each unit
and not that of the entire tower. So it
is possible, by designs combining elec-
trical and structural knowledge to build
towers five hundred fcet high with the
same harmonic effect upon the anteunna
as towers roo feet high. This accom-
plishment opens the way for gaining in
full the added electrical advantages of
high vertical radiators more than a half
wavelenglh high.

The importance of antenna design
and its relation to the supporting struc-
tures is of recent acknowledgment.
Some of our best engineers have under-
taken a serious study of this problem
and we may look forward with confi-
dence to impravement in tbis division of
the radio art, The prablem is worthy
of ouv best attention because, after all,
the antenna is the valve \hrough which
power is transmitted and the effective-
ness of the transmitter is 1o better than
its anienna.

keyboard of the theatre organ. “Parade
ol the Wooden Soldiers” was the picce
shie was playing; with some parls loud
and with the “brass” effect, and with
other parts in the pure, deep, full tones
of the true organ.

She stood up, tarned around, and
faced the audience. The music con-
unued. From the balcony, the heam
of the spothght shot down to the
orchestra pit. and showed Miss Taylor
holding a toy piano in the crook of her
left acni while she played the litle
wmstrument with her right hand.

The curtains on the stage parted, re-
vealing a small, opened box resting on
a pedestal. Within the box eight small
tubes gleamed with the pale blue light
that is characteristic of mercury. From
the box, a pair of wires led to the toy
piano and another cable Jed to the
theatre’s loudspeaker. The toy piano
had been made part of a vacuum-tube
organ.

Near the loudspeaker stood a radio
microphone. It was carrying the pro-
gram from Proctor’'s RKO Theatre ta
Station WGY, from where it was
broadcast to the radio audience,

The Thyratron tube organ had heen
built hy engineers of the vacuum tube
engineering depactment of the General
LElectric Company.
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Notes on

superheterodyne

design

By E. D. KoEpPING*

OR the purposes of this discus-
sion the superheterodyne is as-
sumed to have the generic form
of IFig. 1.

Signal Frequency Amplifier

Iie principal purpose of the sig-
nnl frequency amplifier is to afford
sillicient discrimination between trans-
mission channels so that the phenomuiia
of image interference is improbable
wniler  average conditions, Interfer-
ence of this type fs pecutiar to
the superheterodyne and is possible
heenuse a signal of a gwen frequency,
S, can be converted to the intermediate
{requaency, 1, at two different settings
ol {he oscillator, nanmcly when the
uieillator frequency is greater than the
signal frequency by i and when the
osecillator  frequency is less than the
signal frequency by i. Now if another
agnal of frequency S, reaches the fre-
queney changer while the receiver s
Hiner to frequency S, this would like-

{ Tooenis ivsanse N Preceree
\ Y Comtr e i

i & P g ¥ 54

Fig. 1. Ganeral form of superhetero.
dyne deslgn.

wike be reproduced. Therefore, if
the (wo signals are related so that
S | @l=S, or expressed differently if
N [ 1= S—i, the two signals S and S,
will be reproduced at the same oscil-
lator setting and image interference will
rentlt.

*(Mef Ropincer, Radia Condenser Comjany.

A

Point to Point Coordina-
tlon in Receiver Design
Makes Possible Loud-
speaker Performance of a

High Order

Fig. 2. Element of superhgterodyne
clreult.

The only practical way to eliminate
image interference is to so design the
receiver that the unwanted signal can-
not reach the frequency changer. The
higher the intermediate frequency is,
the casier it is to accomplish this.
When the intermediate frequency is of
the order of 179 kilocycles, absolute
separation of signals 350 kilocycles
apart is required. This is not difficult,
except in abnormal cases, nor is any
very elaborate selector system neces-
savy to accomplish it.

More than a single stage of signal
frequency amplification is unnecessary.
This stage should, however, be care-
fully designed so that approximately
uniform gain is secured over the broad-
cast spectrum. There are several ways
of accomplishing this and two of them
are illustrated here. The underlying
principle 1s the same in either case.
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Fig. 3. Sensitivity graphs.
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In Fig. 2 the inductance T., between
the antenna and ground is large and
with thc normal antenna system resomn-
atus near 700 kiocycles. Consequently,
the energy transfer to L, will tend to
improve as the signal frequency de-
creases. The system L,, C, L,, C there-
fore will be designed to give increased
gain with increased irequency. The
overall amplification results in a re-
markably even sensitivity from one end
of the spectrum to the other, as is illus-
trated tn Fig. 3, carve A. The sensi-
tivity curve of another high inductance
input system is shown in Fig. 3,
curve B.

In the system of l7ig. 2, L, is an in-
ductance of low value, resonating at
frequencies higher than any to be re-
ceived when the normal antenna and
ground system are used. In this case
the system L, G, Ly, C is designed to
give Increased gain as the frequency
dimninishes. The secnsitivity graphs of
both are given in Kig. 3, curve A and
in Fig. 4.

These three types of sensitivity
curves cover practically all conditions,
That of Fig. 3A, is the best general
purpose curve and closely approximates
the idea!, while the graphs, Fig. 3B
and )'ig. 4 meet particular local con-
ditions.

Two types of signal frequency am-
plifiers are shown in Figs. § and 6.
That of TFig. 5 rcquires a four-gang
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Flg. 4. Sensltivity wlith low 'nduc-
tance primary.

condenser and that of Fig. 6 a three-
gang condenser.

The sensitivity graphs of these two
systems are given in Fig. 7.

Any signal frequency system may be
chosen by the designer, but if it is to
be used with the special superhetero-
dyne condensers designed by the Radio
Condenser Company, one limitation is
imposed and that is the frequency dis-
tribution must follow the graph, Fig. 8,
rather closely.

The Oscillator

Many types of oscillator systems
may be used in superheterodyne design
but the simple tumed grid oscillator
answers every requirement. The oscil-
lator may be coupled to the frequency
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Fig. 5. Signal fregquency amplifier
with d4-gang condenser.

changer in several ways. It may be
coupled inductively by a coupling coil,
by mutual induction, by means of a
high resistance and small capacily in
scries, by means of the screen-grid or
the cathodc. Of these ways mutual
induction is the simplest and the one
most economical of space and material.

It may be mentioned here that the
designs have been worked out using
shielded oscillator coils. Open oscil-
lator coils really should never be used
for Dbroadcast superhetcrodyne receiv-
ers. The reason is obvious.

The oscillator should be so designed
as to deliver considerable power to the
frequency changer, and this voltage
should be as constant over the spectrum
as possible, With a little care the volt-
age change over the spectrum can be
made less than 3 to 1. The r-{. voli-
age delivered 1o the frequency changer
shiould be so adjusted, by varying the
coupling -to the oscillator, as to give
maximum sensitivity without overload
of the frequency changer at any fre-
quency. The allowable wvoltage will
depend upon the point at which the
frequency changer is being worked.

Frequency Changer

The frequency changer, modulator or
first detector is merely a grid bias de-
tector (demodulater). Upon the grid
circuit (preferably) of this tube two
voltages arc impressed, the signal volt-
age and the oscillator voltage, which
differs from the signal voltage by the
value of the intermediate {frequency
which, in this case, 1s 175 kilacycles.
Inasmuch as the grid input circuit is

A 74

Filg. 6. Signal frequency amplifier
wlth 3-gang condenser.

tuncd it is apparent that the oscillalor
has to deliver a very considerable
amount of power in order to impress

on this circuit the necessary voltuge at =

a frequency which is 175 kilocycles off
resonance.

There is nothing unusual about the
design of the input circuit of this tube.
Usuaily a 224 is used, properly biased,

Intermediate Amplifier

If the design is good up to this point
it can be preserved or ruined here. The
interinediate amplifier is usuvally de-
signed to use screen-grid tubes and in
order to secure the proper degrec of
amplification it will be necessary to
tune the plate and grid circuits, ta the
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Flg. 7. Sensitivity curves of systems
In Figs. 5 and 6.

intermediate frequency, if the required
amplification is 1o be secured without
using an excessive number of stages.
Two stages should be ample.

The transformer design is worked out
to have a large value of L to C, and
small adjustable capacities are used to
tune each winding 1o the frequency re-
quired. Many of the smaller designs
contain only a single intermediate stage
and for this single stage amplifier the
tcansformer should be designed so that
the stage will have a gain approxi-
mately seven times as great as when
two stages are used. This can be done
by winding the coils with litzendraht
wire, keeping the ratio of L ta C higher
than the ratio for the two stage trans-
formers. The -mutual inductance be-
tween the windings is chosen so that
the resonance curve will approximate a
flat top, with band-pass characteristics.

The proper value of mutual induct-
ance cannot be expressed as a cerlain
distance between the primary and sec-
ondary coils, because this distance wil)
vary with different amplifier designs.
To secure the proper degree of selec-

tivity it will be necessary, as a rulg, 10 °

use less coupling between the tuned cir-
cuits of the first stage than is used in
the succeeding stages. In cascs where
the physical dimensions of the shields
have prevented sufficient separation of
the coils to reduce the coupling to the
proper value, small copper ring shields
have been used between the coils with
good success. These copper rings may
then be bent until the coupling is again

RADIO ENGINEERING

increased to the proper value. These
ring shields should not be necessary in
the succeeding stages.

As all the circuits of the intermediate
amplifier are tuned, it is vital, in order
fo preserve the praper selectivity and
amplification, that the adjustable tuning
capacities have good electrical proper-
ties, They must also be mechanically
correct so that they will permanently
hold their adjustment without change
in capacity value. If both these points
arc not carefully considered and mas-
tered in the design, the receiver will
fail to render satisfactory performance
and will require constant servicing to
keep it up to its standard performance.
The mounting of these adjustable capa-
cities should also be such that they
cannot be aflecled by weaving of the
chassis. This of caurse can occur both
during manufacture and also in serv-
icing.

A commonly used mounting for the
small universally wound coils, which
are satisfactory induclances for the
tuned intermediate circuits, is wooden
doweling. There is no objection to this
material provided that it is impregnated
with wax under vacuum, so that the
wax penetrates entirely through the
wood,

The intermediate transformer assem-
blies should be shiclded.
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Second Detector

This detectar shauld also be of the
power type, and if Lwo power tubes in
push-pull arrangement are to follow the
second detector it is advisable to use a
Type 227 tube for this purpose. If
only a single power tube i1s ta be used
a screen-grid, Type 224, tube may be
used if resistance coupling or a special
impedance is also used.
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Audio Amplifier

In practically every case Type 24§
tbes will be used, either in push-pull
arvangement or a single tube

Midget Designs

{L is quite possible to properly design
4 superheterodyne of “midget” propor-
tions and still retain the full comple-
ment of amplification as used in the
lurger receivers of this type. A design
ol this type can be engineered to out-
pevform even the larger receivers, n
cverything but reproduction, and even
liere it would not fail if it had an
cquivalent amotnt of baffling for the
reproducer.  The manufacturing  cost
is only a little greater than for the
more “skeletonized” forms and the re-
sults achieved should justify this small
additional cost.

Several methods of creating smaller,
cheaper models from the basic design

which do not depart from good sound
practce are as follows:

A total of ¢ tubes (including the rec-
tifer) are used.

(a) This may be reduced to 8 tubes
by using a straight audio amplifier with
a single 245 tube.

(b) Or the push-pull feature may be
retained and one of the intermediate
stages can be omitted, also giving a
total of 8 tubes.

(c) One intermediate stage can be
omitted and a straight audio system
with a single 245 can be used, makng
a total of 7 tubes.

(d) The signal frequency amplifier
can be omiitted together with an inter-
mediate stage and the audio amplifier
can be a single 245 tube, thus reducing
the total number of tubes to 6. By
shifting the second detector from the
power type to a grid-leak type, and by
using an audio transformer of 3 or 4
to 1 ratio, a receiver of this type can
be made to give fair performance,
thotgh in direct comparison with the

E. T. Cunningham, new presi-
dent, RCA Radiotron

PPOINTMENT of Elmer T.
Cunningham as president of
the RCA Radiotron Company,
Inc., tube manufacturing sub-

sidiavy of the Radio Corpovation of
Awmesica, was announced on April g, by
David Sarnoff, chairman of Board of
Dirvectors of the Radiotron Company.

T. W. Frech, former president ol
RCA Radiotron Company, Inc,, returns
to Ins former duties with General FElec-
ivic Company as vice-president in
charge of its yncandescent Jamp depart-
ment,

My, Curningham’s election as presi-
deut of the Radiotron Company, brings
to the position an outstanding figure in
the development of the radio (ube busi-
ness in this country. He has been
identified with the manufaciure and
merchandising of radio tubes on a
niational scale for more than Afteen
vears  His present age of {orty-lwo
vears ranks him as one of the youngust
executives ever o attain a post of this
importance in the industrial world

In a statement made following an-
nouncement of his appointment, My,
Cunningham said :

“Radio industry, in common with all
indusiry, has been going through a
diMcult period. There is very definite
evidence that the dark clouds are pass-
ing. In assuming the presidency of
RCA Radiotron, Ine., I do so with a

{ull appreciation of the nmportant part
the radio tube has taken, and must con-
tinue to take, in the development of
radio in all its phases, and further, with
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ELMER T. CUNNINGHAM,
President, RCA -Radiotron Ca., Inc.

a deep appreciation of the leadevship
held by the Radiotron and Cunningham
radio tube organizations. In coopera

Flg. 9. R-F. tuner cucve for 175 ke.
i-f. supecheterndyns anteana and
coupling coll.

previots ones it would be out-per-
formed.

uon with the execntives and per:onnel
of these companies it shall be my
earncst and sincere endeavor to assist
them in accomplishing stiill greater
service to the radio public. Radio gave
a wonderful demonstration of its per-
manency and value last year when the
public bought ore radio sets than in
1928 and only slightly less than in 1929
although at lower average prices. This
year's prices are still lower and are

set 10 weet today’s pockethook. Radio
entertafoment 15 very definitely  an
essentinl and indispensable part of

American honie life. With today’s low
prices na home need go withou* a radio
to tap the air's continuous slore of
music, aitertaiiment and education.”

The RCA Radiotron Company, Inc.,
of which My. Cunningham is th: new
president, was formed January 1, 1930
as a wholly-owned subsidiary of the
Radio Corporation of America with
headquarters at Harrison, N. J. The
company operates factories at Harrison,
N. J.,, Newark and Cleveland and has
warchouses in Newark, Cleveland, Chi-
cago, San [Yrancisco, Atlanta and
Dallas. Tubes marketed by the com-
pany are sold under the trade name of
“Radiotron.”

The E. T. Cunninghom, Inc., of
which Mr. Cunniigham is the founder,
is likewise a wholly-owned subsidiary
of the Radio Corporation of America.
Its product is marketed onder the Cun-
mingham trade name through an en-
tirely separate and distinct channel of
Cunningham distributors and dealers.
Warehouses and sales offices are
strategically located throughout the
country.
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New and
better
tubes

By JoHN DUNSHEATH

A
Lower list price levels introduced

A

HE radio event of the first quar-

ter of the year 1931 has been the

introduction of new lines of vac-

uum tubes for broadcast receivers.

The new tubes include types desig-

nated as variable-mu or super-control,

for 2.5 volt operation; pentode tubes

(output) for 2, 2.5 or 6.3 volt flament

power, and tubes for automobile
receivers.

Yariable-Mu Tubes

The research work of Stuart Ballan-
tine and El. A. Snow, of the Radio
Frequency  Laboratories, Boonton,
N. J., which resulted in the appear-
ance of the variable-mu tubes no doubt
in time will prove to have been of real
benefit to the vadio receiver industry.
It may be said that some manufacturers
and sales executives, 1n view of the
present merchandising situation, vitwed
the advent of the new tubes with mixed
feelings, if not with some apprehension,
However, there has for 2 year or more
been general agreement that therc is
apportunity for the stimulus of better-
ment or innovation in the radio receiver
industry. This the new tubes have
undoubtedly supplied.

It may appear that there is some lack
of agreement as to the hest design of
1he variable-mu tubes, evidenced by the
announcement of models 551 and 233,
ecach intended for the same type of
service, but not entircly interchange-
able in placement, Somec enginecrs feel
that one of these tubes should be stan-
dardized and the other discarded; or
that a compromise composite of the two
should be adopted in service.

The 551 is quite similar in character-
istics to the 224 tube at normal operat-
ing voltages, but due to the employ-
ment of non-uniform grids the plate
current does not drop to zero as the
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Characteristics, Cable Radlo Tube Type 551

grid bias is increased to the value of
-10 t0 —12 volts, as Is the case with
the 224, Voltages —30 to —j50 are
required to yield plate current cut-off,
allowing a wider range of grid voltage
to be applied to the tubes.

[n principle the advantage is that the
hias applied to the tube may be raised
t a high value in operation, resulling
i a reduction of the mutual conduct-
ance. In turn this permits improved
reception from Jocal stations: the point
is not reached where the curvature of
the plate current-grid voltage charac-
teristic is excessive. Local-distance
switches and pre-selection circuils may
he omitted from receiver dosign as
strong signals from local stations may
be applied to the grids of the tubes
without introducing distortion.

Comparing the 235 with toce 551, the
former is shown with an unusual
screcin-grid of cone shape, whercain the
theoretical advantages of the variable-
mu principle are realized. It may he
that the lowering of the plate resist-
ance decreases somewhat the amplifca-

(PUNNINGHAM
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tion obtainable in the r-f. stages, and
in the i-i. stages of the superhetero-
dyne recciver. IMowever, the engineers
thoroughly understand the situation and
while the characteristics so far an-
nounced are tentative, if alterations
appear in the products marketed these
will have betterment in view, and stan-
dardization. [t {s no doubt safe ta
assume that receiver systems designed
for the present super-control or vari-
able-mu tubes will not have to be mate-
rially changed should slight changes be
made in the present characteristics.

Characteristics

Tentalive characteristics were given
in the April issue of Rapio ENGINEER-
inG for the RCA-235, Arclurus-35T
and Dc Forest-451 variable-mu tubes
Since that -announcement eight other
major radio tube manufacturers have
given out information about their 1931
new radio tubes,

Cunningham C-335

E. T. Cunningham, Inc., has an-
nounced to set manufacturers a new
screen-grid tube designed primarily for
use in radio-frequency and intermediate-
frequency amplifier stages. This radio
tube is nat ordinarily interchangeable
with any other Cunningham tube and
must be used in circuits especially de-
signed for its characteristics.

This tube, designated as C-333, is
effective in reducing cross-modulation
and modulation distortion. Its design
is such as to permit easy control of a
large range of signal voltages without
the use of local-distance switches or
antenna  potentiometers, mniaking the
tube adaptable to automatic volume
control design.

Th tentative ratings and normal
characteristics for the C-335 arc:

Filament voltage, 2 5 volts

Filament current, 1.75 amperes

Plate voltage (rccommended) 180
volts

Screen voltage (recommended), 75
volts
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tirid voltage, —1.5 volts

I’late current, § miliamperes

“ercen current, not over 4 of plate
carvent

I'late resistance, 200,000 ohms (ap-

Jrie |N_>
Mutual corductance, 1100 micromhas

Approximate Interelectrode
Capacitances

Grid 1o plate, 0.000 mmf, maximum
[nput vapacitance, § nnf.
Oulput capacitance, 10 wmmnl.

Opverall dimensions

Length, 4-11/16—5% 1nches

Dianmeter  (maximum),
inches

Cap, 0.346-0.369 inches

Socket, C type (five prongr)

‘I'his tube is designed for z-c. opera-
(ionn and employs a cathode of the quick
heater type.

The remarkable ease of volume con-
tral obtainable with the C-335 is due
la the gradwal and smooth variation in
muotual conductance over a wide range
with change in grid voltage. The
mitual conductance at —40 volts on *l

1-13/16

e
jprid is nominally 10 micromhos, and
at ——1.9 volts, 1100 micromhos. This
rives a useful mutual conductance ratio
of 110 for a single stage.

National Union NY-235

The National Union Radio Corpora-
tion announces its N'Y-235 tube which
tentadively has the same characteristics
as the Cunningham C-333, except that
the plate current is 7 ma. and the
nadual - conductance 10000 micrombos
Also, the gnd voltage s -—3 volts,

Sylvania 235

The Sylvania Products Company,
tmporium, Penna., has introduced the
233 type tube aiming to retain the ad-
vantages of the ’24 (ube while elimi-
naling some of the disadvantages of
this tube which developed in service.
{'he Sylvamia 235 has a plate current
ol §.75 ma.; a conirol grid bias of —3
volts and 2 mutual conductance of 1050
micromhos. It operates on a filament
voltage of 2.5 volts, and a filament cur-
vent of 1.75 amperes.

Speed 235 and 551

The Cable Radio Tobe Corpn. in
announcing types 235 and §31 state
iheir belief that the new tubes will
cventually replace the 224 type tube in
new equipment. The characteristics are
practically the same as the same type
tubes of other manufacturers, The 235
lins o plate current of 7 ma,, and the
151 a plate current of 5.5 ma. The
furmer has a snulual conductance of
1ooo micromhos and the latter, 18350
micromhos.  In the casc of each tube
the control grid potential is —3 volts.

National Carbon ER-235

The National Carbon Company has
brought out a new screen-grid amplifier
tube of the variable-mu type to be
known as the ER-235. Its chavacter-
istics are practically the same as those
already presented.

RCA-235

The tentative characteristics of the
RCA-235 screen-grid super-contral tube
were published in the April issue of
Raoto EncineerinG. The operating
characteristics and the inter-electrode
capacitances are the same as those ap-
pearing in this article in counnection
with the Cunningham C-335 tube. The
IRCA Radiotron Conpany is located at
Harrson, N. f.

The RCA-2335 employs a cathode of
the quick heater type, which should be
operated at its normal rated voliage of
2.5 volis It is pointed out that the
performance of this type of tube is
susceptible to variations of applied
heater voltage, and it is therefore de-
sirable to inimize such variations so
far as practicable. Suggestion is made
that with a transformer having no line
voltage taps, the primary should be so
designed as to give 2.5 volts across the
heater at the socket for a line voltage
of 113 volts. The cathude should be
connected directly to the center point
of the heater circuit. Where receiver
design does not permit of this, the
heater may be made negative with re-
spect to the cathode by a potential dif-
ference not exceeding 45 volts. For
maintaining the screen voltage constant
at the rated 75 volts an r-f. choke filter
is preferred due to the low d-c. resist-
ance. This potentiometer, or bleeder
circuit should draw seveval times the
maximum screen current.

Arcturus 551

The Arcturus 551 variable-mu tube,
the characteristics of which were pre-
sented in the April issue of Rapro
ENGINEERING, has a plate current of
5.5 ma., operates on 2.5 volts and has
a mutua! conductance oi 1000 microm-
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hos. Tests conducted with this tube iu
several  well-known makes ot rado
yeceivers indicate the following ad-
vantages:

1 Increase of maximum allowable
input voltage for distortionless opera-
tion by a factor of ahbout 20.

2. Fixtension of the range of auto-
matic volume controt by a factor of 20.

3. Reduction of cross-talk by a fac-
tor of several hundred tinies.

4. Improvement in  uniformity of
control over the entire range of volume
control.

5. Reduction of “hum on cavvier”
(modulation of carrier in r-f. tubes)
due to incoiplete power pack filtering.

6. Reduction in receiver noise. This
is brought about indiwvectly, In vre-
ceivers enmiploying double pre-selectors
(two umed circuits betweeu antenna
and the first tube) for the purpose of
reducing crvoss-talk the gain in voliage
vetween aitenna and first grid is com-
pavatvely Jow with the vesult that the
“hiss” noise is high compared with the
signal,  The 351 tubes permit the ye-
placement of the double pre-selector by
a single tuned circuit with an increase
in gain bhetween antenna and first grid
which reduces the hiss noise.

Tubes for Automobile Radio
Receivers

New tubes are being brought out
which will meet the conditions en-
couniered in operating radio receivers
m automobiles.  Typical of these arve
the RCA-236, a screen grid yadio-
frequency amplifier tube; RCA-237, a
general purpose tube, and RCA-238 a
power awplifier pentode tube. The
chavacteristics of the pentode follow:

The Pentode Tube RCA-238

Heater voltage, 6.3 volts

THeater current, 0.3 ampere

Plate  voltage,
volts

recommended, 135
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Screen voltage, recommended, 135
volts

Grid voltage, —13.5 volts

Plate current, 8 milliamperes

Screen current, 2.5 milliamperes

Plate resistance, 170000 ohms

Amplification factor, 100

Mutual conductance, goo micromhos

Load resistance, 15000 ohms

Undistorted power outiput, 375 milli-
watls

Overall Dimensions

Length, 4-3/16 inches—4-11/16 inches
Maximum diameter, 1-9/16 inches
Cap, 0.346 inch—0.369 inch

Bulb, S-12

Base, Small UY

Sacket, UY.

In addition there s the RCA-233, a
new pentode for battery operated re-
ceivers. This is a screen-grid tube
designed primanly for giving large
audio output with relatively small
signal input voltage on the grid. This
is made possible by the addition of a
“suppressor” grid between the screen
and the plate. "The suppressor is con-
necled inside the tube to one end of
the filament and is effective in prac-
tically climinating the secondary emis-

sion effects which Jimit the power out-
put from four-electrode screen-grid
types. This tube operates on 2 volts,
with flament currenl of 0.260 ampere;
135 volts plate and screen; grid volt-
age —13.5; plate current 14 ma., screen
current 3 ma.; amplification factor 63,
and with an undistorted power output
of 650 milliwatts. The mutual con-
ductance is 1400 micromhos.

The RCA-247 is 4 power output for
a-c. receivers. It operates on 2.5 volts,
flament, and has a power output of
2.5 watts,

De Farest 447

This is a 2.5 volt pentode having an
amplification factnr of 80. The fila-
ment current is J.5 amperes, plate and
screen valtage 250 and plate current 32
milliamperes. Its main purpose is for
use in simplified broadcast receivers.

Arcturus PX Pentode

The Arcturus Company’s PX pen-
tode has gencrally the same character-
istics as the De Forest 447. However,
its plate current is 32,5 ma. and its
amplification factor 95. Its output is
2.9 watlis.

B

AT )
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Reduced List Prices for Tubes

In line with the general reorganiza-
tion of the plans for tube merchandis-
ing for 1931, the rcductions in list
announced on April 15, by the RCA
Radiotron Company, Inc.,, and the

Sylvania  I’roducts Company, are
typical. These are:
Old New
Price Price Reduction
TUX —z210 $ g.00 $7.00 $2.00
UY —224 3.30 2.00 1.30
UY —zz27 2.20 1.25 95
RCA—z30 2.20 1.60 .60
RCA—231 2.20 1.6o .60
RCA—232 3.30 2.30 1.00
- RCA—235 3.50 220 1.30
UX —2435 2.00 1.40 6o
RCA—247 3.00 1.90 1.10
UX —230 11.00 6.qo0 5.00
UX --280 1.90 1.40 .50
UX —281 7.25 5.00 2.25

The reduction will undoubtedly
greatly improve the dealer’s chiances of
making 2 complete tube renewal sale
instead of merely supplying one or two
tubes to replace burn-outs. And since
a complete rcnewal is a practice
strongly recommended by radio engi-
neers, general reception in the home is
bound to improve.

Uniformity of Characteristics of the New Variable-mu Tubes

Experience with the new variable-
mu, or super-control tubes already
has pointed to the advisability of

changes in cerlain characteristics as
originally set up.
The RCA Radiotron Company in a

late anuouncement gives the following
characteristics for that company’s RCA
235 tube:

THEALEE VOIS svw o 6 v s onm v o d 8 s v simmm § 55 MBS HEE 4 558 . 2.5
Plate vOItS .. .. .. i 180 ... 250
Grid volts .. ... e LS oo 3
Screen grid volts. ... ... .. /4 S 90
Plate resistance, ohms.. ... ... .. ... ... . 350,000 ...l 350,000
Mutual conductance (micromhos) ........................ 3ID0 64 mmiio s mitn e [0S0
Mutual conductance at —40 volts bias..................... S 15
Mutual conductance at —50 volts bias..................... . ... | or aver
Plate curtent, MOTTAMPEES. . . . «.osms e wumnm s s mmnsisinnsns 5.8 6.5
Screen grid current, milliamperes. ........................ 2.5 2.5
Amplification ... TR BOB wuw::cunnisomaesi sun 370

The interelectrode capacitances remain the same as already given.

”_~\y 2
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Centralized radio and

public-address

system

in a large hotel

ridio equipment in Cincinnati's

new  $7,000,000—29-story  hotel,

the Netherland Plaza, introduced a
niimber of innovations. It is claimed
that the equipment in the new hotel,
through which guests have the choice
of four programs in any and all of the
Roo rooms, is the first of its kind in the
world. Probably the most unusual fea-
tire 18 that the master receiving set in
the radio control room in the pent house
ntop the skyscraper hotel may be used
ul will for broadcasting, as well as
teceiving.

At the Netherland Plaza four pro-
gLrums are going constantly {rom 12
noon until 12 midnight,  The loud-
spenker is built into the wall in each
quest room, and in the ceiling in the
private dining rooms anel various public
rooms. There is a dial and volume
control in each room.

‘I'ne voices of the air, which may be
heard at will from any one of all of
the Boo loudspeakers, are brought into
the hotel by mcans of seventeen strands
of nntenna wire, each 100 feet loog, and
s slender panel board, about eight fect
i height and not more than six inches
In thickness.

R/\UIO engineers who installed the

The board is made up of five separ-
nte panels. The center panel is the
power control board, and the others
control four separate channels. The
unusual feature about these panels is
that cach can be used at will for radio,
microphone or phonograph. Any one
of them can be used for pickups in the
Hall of Mirrors, the restaurant of the
I'uvillon Caprice, the night club,

Three stages of 250 amplification are
ured, The number 3 panel, known as the
feuture panel, is a miniature broadcast-
lug station, having a power of hfty
watts, It is used as 2 public-address
ayatem, so that programs originating in

A

A typical public-address
installation of many to be
Installed in the near future.

the public depastments of the hotel
itself can be broadecast to cach of the
800 outlets in the building.

The panels tune themselyes on and
off automatically by means of a time
clack, which operates a set of relays to
control the incoming power. Each
panel is equipped with power tubes and
pilot lights.

The latter serve as an index to the
condition of the tubes. If a tube goes
bad, thc pilot light immediately discloses
it.

The 800 individual loudspeakers are
connected with the central control board
through thirty separate circuits. If any
speaker gets out of order, it can be
speedily traced in the radio control
room by checking up on the riser on
which it is located. All “inputs" and
“outputs” are brought to a “‘jack-strip”
on the central panel; and on this jack-
strip it is possible to test for trouble.
Microphone and phonograph may be
cut in any one riser through the jack-
strip,
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The selector switch for selecting the
different programs is a double pul!
selector, which assures getiing the radio
program clearly and at the same time
eliminating all danger of cross talking,
or interference of one station with
another,

The operator in the control room is
able to determine a maximum volume
of power to distribute to all rooms.
The guests may ducrease this, but they
cannot increase it. This obviates the
danger of excessively loud reception
which is apt to annoy guests in adjoin-
ing rooms. Four different programs
may be going simultaneously in four
adjoining rooms, without any one inter-
fering with the others. The claim is
made that all programs received
through the central station are eatirely
free of static.

There is a level indicator in the con-
trol station which permits the operator
to measure the volume going into any
yoom.

I'he room speakers are aluminum-
cast. The aluminum is used to cut
down the ring of metal. The speaker
unit itself is a short drive pin type,
thus eliminating speaker vibration.

An important accessory in the radio
control room is an automatic phono-
graph, electrically operated, encased in
a sound-proof cabinet, It is used to fill
i onl any of the four panels if anything
happens to cut off the station tuned in,
The phonograph is cquipped with 34
double-faced records, and it plays a pro-
gram two and a half hours long before
reaching the same records aguin. It
requires no manual operation whatever
after being plugged in on a panel and
switched on for service.

TSRS e

Flve pznel control
board.
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| aminated
Bakelite
Products

By R. R, Trruse

AMINATED Bakelite, one of the
synthetic  resinoid  insulations
which has developed so rapidly
during the last ten years, has be-

come an lmportant factor in the elec-
trical field. The demand for a
structural insulating material embody-
ing good electrical as well as physical
qualities gave this product its first
impetus. During the early years it was
of interest almost exclusively to the
radio trade. As the war developed air-
planes, so the great demand for radio
panels and parts started the develap-
ment of laminated Bakelite,

Even in an industry as young as this,
rapid advances have been made in
methods of manufacture. Ten years
ago there was no type of machine or
equipment which was properly designed
for application to the manufacture of
this new product. Impregnating ma-
chinery was to a large extent built by
the manufacturers themselves, Presses
were in the main, adapted from types
used in the manufacture of rubber,
cement shingles, and other similar
products. This makeshift combination
produced results which, while satisfac-
tory, showed a good many defects,
principal among which was the ex-
treme difficulty of producing uniformity
in different runs of material. No one
was really familiar with the intricacies
of resinoids reactions, and there had to
be considerable advancement made by

* President, Synthane Corporation.

A

Insulation Materials for
Radio Panels and Parts Are

Carefully Made for the
Desired Purposes

RADIO ENGINEERING

the old process of trial and error
before satisfactory equipment was
developed. :

Today it is possible to meet speci-
fications  accurately. Resins  have
improved substantially and certain
methods of positive control have been
developed which, in modern factories,
insure uniformity.

How Synthane Is Made

Synthane laminated Bakelite, as the
name implies, is made from Bakelite
resins in proper combination with the
suitable structure of several layers of
filler—either paper, as is most common,
or canvas of varying weights, or as-
bestos. In all cases, these papers and
fabrics must have specially absorbent
characteristics on account of the neces-
sity for thorough impregnation by the
Bakelite varnish.

Impregnating the Filler

The paper or fabric filler is run off
a parent roll through a Bakelite varnish
solution, which employs alcohol or
henzol, or hoth, as its main solvent.
It then passcs from the bath between
accurately ground chilled iron ralls, and
thence into a continuous dry oven. It
is at this bath and subsequent squecze
roll operation that the varnish percent-
age of the finished sheet is determined.
The most important factors are the
characteristics of the filler itself, the
specific gravity or viscosity of the var-
nish, and the setting of the squeeze
rolls. It is most important that the
squeeze rolls be set to a very close ad-
justment along their entire lengths, in
order to insure absolute uniformity of
pressure on the whole surface of the
sheet. Any variance here will cause
severe difficulties later on.

Impregnated Sheets Are Dried

The drying operation is most impor-
tant, as it is at this point that quality
is usually built into the product. Vari-

Fig. 1. Sheets being placed in hy-
draulic presses for lamination under
pressure and heat.

ous resins and various gum percentages
require correspondingly suitable tem-
peratures and times. After the critical
point has heen reached, Bakelite resin
reacts rapidly. If drying is overdone
by either time or temperature, proper
lamination of the finished sheet is im-
possible, as the resin on the sheet
changes to an infusible state which no
amount of temperature or pressure will
change. On the other hand, if the
drying operation is not properly com-
pleted and the solvent not driven off,
twa serious troubles result. First,
these “green” or underdryed sheets
will simply squeeze out of the press and
crush. Next, if they are just dry
enough so that they will crush, a sheet
will be produced in which noticeable
percentages of solvent still remain.
The presence of this solvent in the
final sheet cannot be checked by any
inspection other than electrical, and
sheets of this nature will vary between
being a good conductor and a poor
msulator.

Pressing the Sheets

After the coating and drying opera-
tions, the paper is sheeted and weighed
before being put between copper or
other suitable plates, for tle pressing
operation. The illustration, Fig. 1,
indicates the type of press used in the
nmore modern plants. The press head
and main traveling platen are very
heavy to avoid deflection. The plates
are of rolled steel, drilled for the rapid
circulation of heating and cooling
media.

The drilling of these platens is of
great importance, as the entire surface
of the plate must heat and coal evenly
if a uniform sheet of material is to be
expected. ~ After the proper heating
period, cold water at high pressure is
turned into the platens, until their
temperature is down to approximately
160° F.

In each opening of the presses shown,
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fran one to ten sheets of material can
e peaduced, the number varying, nat-
wonllv, wath the thickness of the sheet.
Fhe dength of tune in which the sheets
ceninin under pressure varies with the
toclnone of the sheet and the number
e vach opening—Ifrom 15 minutes up
o neveral honnres,

Lhe properly processed sheet comes
P the press with finish permanently
s it dooother words, the finish on
Ui oo s apainst which the sheets are

peossot e reproduced on the sheet—

vy, o =hell, sanded, and so forth.
Phie calon 1 also determined hefore the
liewts wre pul in the press.

Yarlous Typos to Suit Various Needs

Il ather raw materials, there is no
Ludard  Jaminated Bakelite
thun theve is a standard piece of steel.
Whiare in ateel the carbon content, kind
will quantity of alloy, degree of hard-
nonn, and so forth vary, so in laminated
Ialelite the resin content, hardness,
whinalnlity,  electrical, and other

el o s
2200002 @
T -9 @

Fig. 4. Fabricated parts.

plivsienl qualities vary to suit the cus-
Goner's requirements.  But after the
reqaiements have been set by a manu-
twetnrer,  every  piece of laminated
akelite should be uniform in meeting
those vequirements.

tarhimate for both manufacturers and
wiera i the fact that the manufacturers,
with representation in N, E. M. A,
lisve apreed to use a common nomen-
clidire in the  description of  their
heots,  ‘I'his will undoubtedly result in
w anniminn of confusion as to the vari-
v perauddes, and will enable purchasers
G obtain competitive prices on qualities
wlieh carry the same specifications.
e following nomenclature is to be
ailapted throughout the industry:

torade X. TFor general use. Paper
L, furnished in natural, chocolate
tivvswn surface natural core, and black
s fice natural core. Thicknesses from
wis inch and up.  Punches up to 1-32
nuh eold, to greater thicknesses when
lwated.  Machines readily.

Grade NX. Tor electrical applica-
Lo reqoiring low moisture absorption.
[*aper base, in natural or black. Thick-
uvsaes from .or3 inch up. Machines
veadily.  Low moisture absorption.

Fig. 3. Samples of punched p'ieces of
Synthane.

Grade XXX. For extremely low
moisture absorption and high dielectric
strength. Daper base, natural or black.
Thicknesses from 1-32 inch up. Ex-
tremely low water absorption. High
dielectric strength.

Grade XP. For punching opera-
tions ; electrical application. Paper base,
natural, chocolate brown natural core,
black surface natural core, solid black,
chocolate brown with shiny or satin
finish. Punches and shears cold up to
3-32 inch. In thicker sizes depending
on design of die and temperature of
material.

Grade C. Tor exceptional structural
strength. Canvas base, natural or black.
Punches readily a highly resilient in-
sulation. Structural qualities make it
usable where high tensile strength and
transverse strength is required, in con-
nection with good insulating properties;
widely used for its mechanical prop-
erties.
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Grade L. For fine machining. Linen
base, natural or black. Thicknesses
from .o15 inch up. Not usnally re-
quired over 1-8 inch.

Different manufacturers  produce
minor variations of the above general
classifications to suit their individual
customer’s requirements, and in some
cases have prefixed or suffixed the above
symbols with symbels of their own.

Generally speaking, the price wvaries
with the resin content, though not in
direct ratio.

Tubes of Laminated Bakelite

Synthane laminated Bakelite tubes
are produced in two general grades,
called wrapped and molded. In the
manufacture of wrapped tubes, paper
impregnated with Bakelite resins is
wound on a heated mandrel and simul-
taneously subjected to rolling pressure
and elevated temperature from the rolls
between which it is wrapped. Immedi-
ately after the wrapping operation, the
tube is placed in an oven which com-
pletes the polymerization of the resin
and the lamination of the layers. The
mandrel is then withdrawn and the tube
is ground to size.

In the molded tube, impregnated
paper is wound on a heated mandrel,
which is taken from the wrapping
machine and placed in semi-circular
grooved molds, where it is pressed at
high temperature. The mandrel is then
withdrawn and the molded tube is
ground to size.

The essential differences between the
two are principally in their physical
characteristics. Molded is naturally

(Conclnded on page 36)
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Remote control systems

for radio transmitters

By CHARLES FELSTEAD

O AL

Operation of Transmitting Equipment from Opera-
ting Room Requires Connection Facilities

N this article, we will discuss four

different types of remate control

systems to accommodate different

transmitter powér arrangements. The
first and most simple remote control
system is designed for use with a trans-
mitter employing straight a-c, for the
filament and plate supply of the tube,
or for a transmitting set using a-c.
rectified by a chemical rectifier. It is
not lawful to use a transmitter with
unrectified a-c. on the plate; and the
diagram in Fig. 1 is given merely to
illustrate the remote control arrange-
ment in its most simple form.

The general idea of this remote con-
trol arrangement can be seen in Fig. 1.
The leads connecting primaries of the
filament and plate transformers to the
110 volt a-c. line are extended from the
transmitter house to the control room.
The lines in the drawing representing
the wires that run from the transmitter
to the control room are shown dotted.
If large enough wire is used for these
leads, there will not be a very great
voltage drop in them, and the voltage
at the transmitter will be practically

A A

the same as if the transmitter were
connected directly to the power line.
At the control end of the line are
maunted the transmitting key, control
switch, signal light, fuses, fHlament
rheostat, and a 0-150 volt a-c. meter.
They can all be attached to a half-inch-
thick piece of hardweord of the proper
dimensions, and arranged in the manner
shown in Fig. 2. The heavy wires com-
ing from the pawer line and the trans-
mitter can be soldered to a binding
post strip fastened to the back of the
table on which the receiving set is in-
stalled, and large flexible leads run from
this binding post strip to the control
board. The fuse block can also be
nmounted at the back of the table. Heavy,
stranded lamp-cord is excellent for this
purpose. This permits the contral board
to be moved to the most convenient
position on the operating table.

The Meters

As will be seen in the illustrations,
two voltmeters are used. One volt-
meter, which has an o to 15 volt scale,
is connected directly across the fila-
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ment terminals of the transmitting
tube, as in all ordinary installations,
The other voltmeter, the one with the
o- to 150-volt scale, is connected across
the r10-volt leads that go to the prim-
ary of the filament transformer, but is
placed in the operating room. After
the installation has been completed, the
higher range voltmeter is calibrated in
terms of the other meter. That is, the
filament rheostat, which is also in the
control room, is varied, and with the
transmitting tube in the socket, the cor-
responding readings of the two meters
are noted and recorded.

Then the readings are marked down
on paper in two parallel columns, or
better yet, a graph of the readings is
made. Thus, if the meter on the con-
trol board reads ninety-five volts, the
operator knows that the voltage applied
to the tube flament terminals, as indi-
cated by the filament voltmeter at the
transmitter, is, let us say, nine volts.
11 a fifty-watt tube is used in the trans-
mitter, the operator can then increase
the filament terminal voltage of the
tube to ten volts by varying the
rheostat knob until the voltmeter on

CONTROL 1oV,
LINES =oee AC.
! |
-~ =
= .
e v —_ e
P EEIR RS )
H T | j "%
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2 { = < ml’ ~
= 1 ~ -1
e 3 L\ o o5
. i = e
= = ~ 3
T = = Y

Fig. 2. Tranamitting key, and switoh.

the contro! board indicates the valuc that
corresponds with ten volts on the lower-
range meter. If the operating is always
done from the control room, the fila-
ment voltmeter can be removed after the
calibration of the cantrol hoard meter
has once been made. In fact, to save
money, a low-range filament voltmeter
may be borrowed and used just long
enough to permit the calibration of the
control meter.  IE the operator wants
to go to more trouble, he can remove
the scale from the higher-range volt-
meter on the control board and replace
it with a new scale marked to corre-
spond in value with the readings of the
filament voltmeter on the transmitter
panel, The proper setting for the vol-
tage can be indicated by a red linre on
the meter scale. Two shorter red lines
on cach side aof this heavy line can be
used to show the allowable limits of the
voltage for best operation and longest
tube life,
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Control Employing a Rectifier

A allghtly more complicated remote-
wontrol scheme for a transmitter using
A ¢hemlcal rectifier is shown in Fig. 3.
I'ne mnin advantage of this cirenit is
that It climinates one of the control
wires, thus reducing somewhat the re-
alatance of the contro!l circuit. This
¢lrcult can be used if connection is made
in the transmitter room from the point
wliore the primaries of the two trans-
forniery are joined to the side of the
power line marked X, as shown in Fig.
& The control board must also be
wwoperly conmected to the correspond-
ng slde of the power line in the con-
trol room. In this way, the return is
made through the power line itself, in-
stoad of through a third control wire.
It Is ensy to pick the same wire at
etith end of the line for making con-
nectlon, because in most power systems
e slde of the line is grounded. It is
hest to use this grounded wire for the
return circuit. It can be found by con-
wecting an ordinary 11o-volt lamp to
Iwo wire leads, one of which is con-
nectod to ground, and the other one
timiched first to one side of the power
{lne und then to the other. When the
lamp wire is connected tc the “hot”
alde of the power line, the lamp lights,
and when it is conmected to the other
slde of the power line, which is the
ground side, the lamp remains dark.

‘I'he ground on the power line is rep-

A separate control board, B, is also
shown installed in the transmitter house.
This control board is to enable the
operator to control the transmitter when
tuning it or when making changes in
the circuit. The signal light B will
light to full brilliancy when the switch
on board B is closed; and to partial
brilliancy when the switch on board A
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single-throw (S. P. S. T.) knife switch
is used for the control switch, The
signal light is mounted in a porcelain
lamp socket, and can be an ordinary
110-volt lamp of about ten watt size.
It should be paintcd a dark red so that
its light will not be bright enough to
annoy the operator. Its purpose is to
keep the operator {rom forgetting to
turn off the transmitter.

The o-150 volt a-c. voltmeter, either
panel or front-of-board mounting, is
fastened upright at the back of the base-
board by a suitable bracket. The rheo-
stat should have a resistance of at
least fifty ohms, and must be capable
of carrying one ampere. An ordinary
wire-wound transmitting rheostat may
be used, or one may be made out of the
heater element taken from an electric
iron.

The Rheostat

An excellent type of primary rheo-
stat of the carbon compression type for
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is closed. This will give the operator
warning when he is working on the
transmitter if some other person closes
the remote control switch on board A,
and may save him from gefting a bad
burn, The board B is a duplicate of
the remote control board A, with the
single difference that the control volt-
meter is absent. .

As will be seen by referring again

fesanted by the dotted lines in Fig. 3. to Fig. 2, an ordinary single-pole,
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large transmitters is known as the
Radiostat. If the transmitter is of less
than ten watt size, 2 less expensive
rheostat such as the Type E-210, may
be used. Any regular telegraph or
radio key that will carry the current
may be employed. Smoother and less
fatiguing sending can be accomplished
if a relay controlled by a light-weight
key is used.

The control wires should be standard
weather-proof wire of about No. 14
gauge, although Nos. 10 or 12 gange
would be more suitable. The resistance
of No. 12 wire is only 1.58 chms per
thousand feet. The wires can be sug-
pended eight or more feet from the
ground, on poles with convenient cross
pieces, or run through a length of pipe
buried in the ground. Placing the wires
in 2 pipe in this manner is the most
satisfactory method, for then there is
no likelihood of an induction hum from
them interfering with reception. It is
always best to place zll of the power
wiring near a radio receiving set in
grounded conduit.
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Location of Sending Key

The remote control system just
described cannot be used if the trans-
mitter plate supply is from a motor
generator, synchronous rectifier, or tube
rectifier, unless some changes are made.
If 2 motor generator or tube rectifier is
used, it will be necessary to da the key-
ing in the center lead of the filament
transformer, as shown in Fig. 4, be-
cause the key cannot be connected in
the main power leads when a motor gen-
erator set is used. A relay will have
to be installed in the transmitter cir-
cuit and connccted to a battery and key
in the control room by two extra wires.
A regular sending relay can be used,
or one may be made out of an old tele-
graph sounder by soldering contacts o
the sounder arm and to an insulated
post fastened to the base. The relay
control wires need not be very large
nor well insulated. A light telegraph
key may be used with this arrange-
ment and will permit faster operating
than with a heavy-duty radie transmit-

NEW RADIOTELEGRAPH CIRCUIT
TO BE OPENED BETWEEN NEW
YORK AND VIENNA

The Mackay Radic and "Lelegraph
Company has signed a contract for di-
rect radiotelegraph service with “Radio
Austria,” the Ausirian company which
controls radio in that country. Service
will be started about May 1 berwcen
New York and the Austrian station at
Vienna.

A
RADIO EMPLOYMENT AT PEAK IN
1929

RECENT study of the radio in-

dustry made by the women’s bu-
reau of the Department of Labor
reveals that in 1929, “during the peak
of the season,” more than 42,000 men
and women were employed in thirty-
eight radio factories, but “before the
close of the year they wore off the pay-
rolls ”

“These figurcs,” said the bureau’s re-
port, '‘challenge the optimistic assertion
so often made—Lhat we may look to the
radio industry, as to the automabile in-
dustry, to help absorb the growing
numbers of unemploycd throughout the
nation.”

It was estimated that figures ob-
tained during the survey covered plants
producing 80 to 9o per cent of all radio
sets and al least 9o per cent of all tubes
made in 1929.

In the readjustment of industry
which has been going on during the

ting key. The remainder of the circuit
is much the same as that of Fig. 3. This
relay arrangement will also have to be
used when a tube rectifier is employed.

A key click flter is shown in the
circuit diagram of Fig. 4. and is labeled
“CC filter.” It consists of a goo-ohm
resistor and a four-microfarad con-
denser connected in series across the
cantacts of the keying relay. In gen-
eral, the remote control arrangement
shown in Fig. 4, is superior to those
shown in l'igs. 1, 3, and 5, because it
permits a keying filter to be used. A
bad key click is likely to be heard in
nearby broadcast receivers unless a key
click filter of some type is employcd. In
isolated districts, a keying filter may
hardly be necessary, but in congcsted
cities where there are many broadcast
receivers, such a filter must be used in
order to comply with the law,

Synchronous Rectifier
The circuit diagram given in Fig. 5
shows the control connections that will
have to be used i{ the transmitter plate

past cighteen months it has become ap-
parent that the radic industry should

not be expected te absorb unemployed
from other lingcs.

A
LAMINATED BAKELITE
PRODUCTS

(Concluded from page 33)

more dense and less water absorbent.
‘I'hbe wrapped tube, however, is the more
resihient of the two. Also the wrapped
tube, properly made, is a mare reliable
diclectric for high voltage on account
of the difficulty of avoiding a seam
where (he molded tube closes.

The manufacture of rods starts the
same as the manufacturc of molded
tube. “The impregnated paper is wound
on a small mandrel, which is withdrawn
from between the ralled paper after the
winding is compieted. The tube is then
subjected to pressure in Lhe same kind

AT O A DT

. R. E. CONVENTION

The Sixth Annual Convention
of the Institute of Radio Engi-
neers is scheduled for June 4, S
and 6 at the Hotel Sherman in
Chicage. A number of import-
ant technical paupers are to be
presented during the program.
In addition to several inspection
trips, an exhibition of component
parts for broadcast receivers,
measuring and laboratoery equip-
ment and other material of in-
terest to engineers will be held.
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current is supplied by a high-voltage
transformer and rectificd by z syn-
chronous rectifier. This control circuit
also is_practically the same as that of
Fig. 3. However, two extra power
leads will have to be provided for the
synchronous motor that rotates the
rectifier disc These leads will have to
be connected to a double-pole, double-
throw (D. P. D. T.) knife switch
which can be mounted on the control
board. This is the switch which is for
reversing the power leads to the motor.
1f the svnchronous mntor starts on the
wrong half of the cycle, the polarity of
the voltage applied to the plate of the
tube will be reversed, and when the
transmitting key is pressed no sound
will be heard in the receiving set, Then,
if the reversing switch is thrown to the
ather position, the polarity of the high
voltage will be reversed, and the trans-
mitter will oscillate, as will be heard
in the receiving set, which with this
arrangement ac\s at all times as a moni-
tor on the transmitter.

ot mold as previously mentioned. This
pressure, plus the proper amount of
paper, closes the hole fram which the
mandrel was taken, so that a solid
piece results.

One point to remember in connection
with malded tubes is that by (he very
nature of their manufacture, it is im-
possible for any producer to guarantee
concentricity of the outside and inside
diameters. It is easily seen that as
pressure is applied to the wrapped paper
on a mandrel, it is practically impossible
to keep the mandrel from shifting
slightly, due to varied pressure between
the two sides. Where concentricity in
bushings is desired, the inside of the
tube must be bored out.

The application ol laminated Bakelite
to many diversified purposes is rapidly
widening. Every day new uses are be-
ing found for this material. More and
more, manufacturers of electrical de-
vices are turning to laminated Bakelite
as the most satisfactory structural
insulating material for their products.

A

BOQK REVIEW

AIRCRAEFT RADIO. By Myron F.
Iiddy. 281 pp. Cloth. Ronald Press,
New York, 1931,

This timely book on aircrait radio
installation and operation will meet the
needs of radio engineers and radio
operators who plan to engage in this
service. The book contains much data
of use to men n all branches of radio.
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The makeup of

an experimenta

television unit

By C. H. W. NASON

L,

An Easily Understood Account of the Engineering
of Television As So Far Developed

I'I'IOUT any doubt the man

in the motion picture indus-

try has more interest in the

progress of television than
the 1man In any other profession. Much
liva bieen written in scare head-line fash-
Jon enlenlnted to stir the imagination of
the motlon picture technician by paint-
s w fnlse picture of the state of the
atl il KLl more has been written to
wille the formation of a true idea of
the tremendons advance which has taken
ihien dorlng the past two years both
wie il nhroad. The writer has been
I close contuct with developments since
the ndvent of the first rumors and if he
fnlle to puint a picture at least accurate
#e 1o detall it is not through insincerity
uf purpose,

I'slevinion today is in the same posi-
loh #e wik radio telephony in 1914. We
hhow onr problem—and better than that
the nolution is understood in a mathe-
imatlenl wonwe. Tao be sure success in
the ¢onntruction of apparatus capable of
aialyslng o scene with the close atten-
tlon to detail which will eventually be
necesmnty but has not as yet been at-
inlned, n sound foundation upon which
W bl hins been set up.

A Statement of the Problem

i order to recreate a scene as an
elevtdenl Impalse or series of such im-
jlaen for transmission over a wire line
o vl channel we must first accom-
[INIh . nnnlysis of that scene. The
anning dise of Paul Nipkow was
patented I Germany in 1884—some few
yeura prior to Hertz's classical experi-
ments wlileh led to the radio telegraph
anl telephone.  With modern photo-

O

electric tubes and amplifiers Nipkow
might well have made television an ac-
complished fact at that early date for
the majority of television systems in use
today employ the simple scanning disc
for analysis of the scene—either in its
original form or in a mechanical or
optical equivalent. The scanning disc
employed by Nipkow consists of a rotat-
ing diaphragm having a number ot
spirally arranged apertures equal to the
number of scanning lines into which the
image is to be analyzed. This number
is limited by the amount of light which
can be passcd through each aperture
and by the frequency band which can
be transmitted over the comimunication
channel used. The simple system to be
described will give excellent images
over a channel designed to pass all fre-
guencies from 15 to 30,000 cycles. The
field is illuminated by high intensity
lamps and projected upon the scanning
disc by means of a photographic lens
having a high degree of light efficiency.

If we place in the field of the lens
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a card upon which has been drawn 6o
lines alternating black and white, the
image of this card will appear upon the
disc. The condenser lens behind the
disc serves to concentrate all light pass-
ing through the scanning apertures upon
one point on the sensitive wall of the
phototube, As each aperture traces a
line across the image, the value of the
current flowing in the phototube circuit
will vary as the portion of the image
scarned corresponds to a black or a
white line on the card. FEach set of
one black and one white line will cor-
respond to one a-¢. cycle or one com-
plete variation of photoelectric current
from maximum to minimum value, If
the disc rotates at goo r.p.m. the entire
scanning opeération will be completed
fifteen timcs per second — rapidly
enough for the “ficker” to be hardly
noticeable. In choosing 6o elements for
the test card we are assuming that the
picture is to be 48 x 60 elements in
definition. This corresponds to an as-
pect ratio of 1 to 1.25. A light shield
between the lens and the disc will serve
to limit the image to the reguired size
and shape. The frequency of the trans-
milted electric wave due to the card is
30 (the number of cyclic variations per
scanned line) multiplied by the number
of scanned lines per image, multiplied
by the number of complete images per
sccond. That is:

30X 48 x 15 = 21,600 cycles.

This does not represent the high-fre-
quency limit with this degree of defini-
tion as even narrower strips than those
represented by the test card will be
transmitted, although the intensity of
each signal impulse will be lessened by
the fact that the scanning aperture is
physically wider than the change in
light value evidenced in the image pro-
jected on the disc. The upper frequency
limit will be considerably higher al-
though the efficiency of the circuit will
be lessened unless electrical networks
are inserted to increase the response of
the amplifiers at the higher frequencies.
The degree of detail obtained with ap-
paratus of the character described will
offer a creditable image of the head and
shoulders of a single person—the excel-
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Simplified setup conslsting of television receiver arranged compactly for study.
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lence being greater il the proper
equalizing networks are provided.

At the receiving end of the circuit
the opposite occurs in the sense that a
synthesis of the scene must take place
corresponding in exact detail wilth the
analysis performed at the transmilier.
In so simple a presentation as this it is
useless to enter into a discussion regard-
ing the varions means to be cmployed
in synchronizing the discs at the 1wo
control points. Twe synchronous molors
operating at oo r.p.m. may be used, or,
in experimental work the Lwo discs can
be mounted on the same shaft as shown
in Fig. 1. In the latter case it is not
even essential that constancy of the
mator speeds be atulained as any speed
variations are common to both discs.

The lens specified is one of the best
available faor the purpose—having as
great a speed or light efliciency as any
on the market. Because of the low
value of light available for the cell it is
essential that every economy be taken
advantage of. Red sensitive cells are
obtainable having a high degree of
sensitivity in the light range of ordi-
nary incandescent bulbs. Incandescent
lamps are best for lighting the scene
because of the fact that their high ther-
mal lag renders innocuous any varia-
tions in the supply voltage which would
be apparent at the receiving point were
arcs used.

AL the receiving end the synthesis is
accomplished by means of the second
disc and a neon lamp which modulates
its light output in accord with the
anplitude variations of the signal. The
six stages of amplification are sufficient
10 aperate the standard type of neon
tube having an electrode 1.5 inches
square. It should be remembered that
the current through the phototube, even
with the hest lens oblainable, is exceed-
ingly small. Consequently the amplifier
at the transmitting point must be well
shielded aganst both mechanical and
electrical disturbances.

In laving out the scanning discs the
first choice after that of the number of
scannmg bnes s the picture size. If
we wish to use the full advantage of
the image projected by the lens and of

RADIO ENGINEERING
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the neon tube plate the dimension A in
Tig. 2 will be 1.5 inches. This means
that a circumference drawn tbrough the
outermost aperture will have a length
of 7z inches. This gives a radius at
the outer aperture of 11.46 inches. Qur
image was to have an aspect ratio of
1/1.25. Therefore the 2 dimension wil
be 1.20 inches. Dividing this by 48 we
obtiin 025 nch as the dimension of
each aperture. The light efficiency is
inuch greater for a system employing a
square aperture rather than a round
Since square apurtures cannot as yet be
cut with a twist dvill il is necessary o
make a punch having a cutting surface
at the end 025 inch square. This may
e made by grinding down a nail sct or
center punch. [1 the punch is hollowed
out behind the cutting surface it wll
cut a clean aperture. Use thin aluminum
for the discs and cut into a wood back-
ing—preferably into the end grain. The
radii through the opertures will subtend
augles of 7.5 degrees or 7 degrees, 30
ninotes,  If the radii and the circum-
ference through each aperture are
carcfully drawn the angle formed be-
tween the [wo may serve as a mark for
the punch,

Readecs are fairly well grounded in
amplifier theory — otherwise the con-
struction of a 1television transmilter
would be a hit adviznced and it is on this
assumpnon of prior knowledge that we
will avoid any technical discussion af
the amplifier circuits involved. Beciuse

.2 MFO.
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ps Fig. 3. Photocell
amplifier.
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of the r80 degree phase reversal which
the signal undergoes in traversing an
amplifer stage it is essential that an
even number of stages be interposed be-
tween phototube and neon lamp. If the
signal at the neon lamp were reversed
n phase a negative picture would re-
sult because of the fact that maximum
positive potential »n the plate circuit of
a normally operated vacuwim tube at-
tends upon maximum negative potential
in the grid circwit

The amplifiers shown have a fre-
quency characteristic essentially flat to
well beyond thirty thousand cycles.
This is sufficient to cape with the high-
esl frequency to be found in a 48-line
picture. Where experimental scanning
arrangements employ sixly, seventy-
two or ninety-six lines it will be neces-
sary to employ equalizing circuits to
continue the frequency response out to
still higher without loss.

The low frequency limit of a tele-
vision amplifier is determined by the
frequency of image repetition—in our
present case 15 cycles, This naturally
varies with the motor speed but net in
a large enough degree to affect the de-
sign of the amplifiers. Failure of the
amplifiers to meet the high-frequency
requrrements will result in lack of de-
tar)—failure to reach the low-frequency
limit produces spurious shadows in the
background.

It is impossible to employ d-c. ampli-
fiers throughout a television circuit and
far this reason the background and gen-
eral tone of a scene will not be repro-
duced as in the original. Perfect re-
production as to tone value would of
course be available with amplifiers
which automatically regulated the base
potential about which the a-c. variations
took place. In general the operator at
the receiving point has no idca of the
tone character of the scene transmitied
and must adjust the character of the
background to the most pleasing effect.
For this purpose the plate current of
the output tube is made variable. Varia-
tion of bath the plate voltage and grid
bias is provided for as shown in the
final stage in Fig. 4. In order that the

(Concluded on page 52)
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Ten centimeter

radio transmission

N the cliffs at St. Margaret's
Bav, Dover, England, on Tues-
duy, March 31, the Interna-
tiaizal - Telephone and Tele-
ivaph Lahoratories, Hendon, England,
i cooperation  with  the laboratories
ol Le Miteriel Telephonique, Paris,
Iynice, gave an international demon-
tristion ol i new ultra short-wave radio
teleplione and Lelegraph equipiment and
vl hetween Dover, England, and
Cnlida, Framce,  This equipment was
lupjeely developed by French engincers
in the 'aris Jaboratories. The demon-
strntton al Dover was conducted by
caghneers of the International Tete-
plivne aiel Telegraph Lahoratories and
at Calnis by engineers of Le Mateviel
I elephionique,

In this demonstration, osciliations of
wavelengths as low as 10 centimeters
deslgnated as “micro rays” were used
for the (st time to provide a high
quulily two-ray radio telephone civenit.
[ von distances eovered and results ob-
fainedd, #was (uite clear that the equip-
wient employed can yeadily be adapted
G vonninercial use. Though a certain
soniher of experimenters have alyeady
noverded in generating and  wtilizing
caillitlons of such wavelengths noth-
tip bevoml what may be described as
laburwlory investigations hits up to now
vetilted, “I'he  enormous  advance in
Jechulgue shown by theé present demon-
stvatlon  definitely  indicates that the
tntpe of wavelengths as low as 10
coithmeters are now avatlable for com-
nochnl eudio transmission.

by (e demonstration a link had been
waublinlied  between a station on the
thitn of  St. Margaret’s Bay, ncar
Draver, il a similar station acress the
el nt Blane Nez, near Calais.
I twoway radio telephone ciremit
ushiyr e wivelength of 18 centimulers
wina noleworthy for the quality of
sjwch received.  Not only was it weil
up o the standard of a high quality
bodephone  cireuit, but it showed ue
sigtia of being affected by fading, a
dianhility  from which waves in this
fveniieney nre apparently iminune.

Compred  with  radiations of  the
win e sinl wavelengths, “micro rays”
preseit niny striking features. For
swinnple, their extremely short wave-
length peymits the use of electro-optical
devices more usually associated with

light, such as reflectors or refractors in
addition to diminutive antenna systems.
A further similarity between these radi-
ations and light is that fog, rain, and
such like climatic effects, as well as
day and night, do not materially inter-
fere with the propagation of the waves,

Two-way Operation

The two stations at Dover and Calais
were in all cssentials identical. Each.
comprised a transmitter and receiver
with terniinal equipment of normal

AT

French engineers demon-

strate utility of micro-

metric wavelengths, and

radiated power of one-half
watt

TR

design for connecting them together so
as to give facilities for two-way com-
munication.

Fig. 3 shows the essential features
of the transmitter, and Fig. § is a re-
production of the photograph of the
transmitter and receiver at Dover, The
cutgoing signals are applied to a
“wicro-radion” tube in which the high
frequency oscillations are genevated. A
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“micro-radion” tube to the radiatmg
system or doublet which is about two
centimeters long, in contrast to the
larger systems usually employed. The
amplitude of this high-frequency cur-
rent along the doublet at any instant
is substantially the same The doublet
1s sitnated at the focus of a paraboloidul
reflector some three meters in diameter.
After concentration of the rays by the
parabotoidal reflector into a fine pencil
of rays somewhat similar to light rays
sent oul by a searchlight, they are pro-
jected into space. In the reflector the
relation between the focal length and
the diameter is so proportioned as to
insure maximum efficiency for the
diameter used.

In order further to increase the effi-
ciency of the system by the prevention
of radiation other than in the required
direction, a hemispherical rcflector is
located at the opposite side of the
doublet to the paraboloidal reflector and
having the doublet at its center. This
serves to collect all the radiation propa-
goted in a forward direction and to
reflect it back again towards the sourvce.
The radius of the hemispherical re-
flector is so chosen thar when the
reflected radiations reach the focus
again they are in phase with those being
radiated at that instant. The approprt-
ate length of the radius depends upon
the wavelength, the relation being that
it should be substantially a multiple of

X
half wavelengths, namely, N —.

- 2

factor “N” is so chosen that the radius
shall be large enough to ensure that the
reflector has satisfactory electro-optical
properties, ‘but not so large as to intor-
cept unduly the radiations reflected {or-
ward from the paraboloidal reflector.

The funetion of this hemispherical
reflector is illustrated in IFig. 1, the
effect of diffraction being neglected in

The

short transmission line connects the  this description, although in practice it
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musl be taken into account. TiL will be
seen that the direct radiations such as
AB pass straight to the paraboloidal
reflector and so are directed towards
the distant receiver, whereas waves
such as AC are reflected by the hemi-
spherical reflector back through A onfo
the parabaloidal mirror at D, and so
out in the requircd direction.

It is estimated that the gain due Lo
the paraboloidal reflectors on one chan-
nel is of the order of 46 decibels 10
which the hemispherical reflectors add
another 6 decibels.

Measuring Output

A further intcresting point is the
arrangement made for measuring the
high frequency output at the trans-
mitter, For this purpose an aperiwure
is provided in the center of the para-
boloidal reflector through which part of
the radiation passes. By making the
diameter of the aperture slighily smaller
than that of the hemispherical reflector
no loss of radiated power results. The
radiations passing through the aperiure

¥y, —]
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Flg. 4. 10 cm. radio measuring
system.

fall upon the special measuring instru-
ment employed, as indicated diagram-
matically in Fiz. 4. This takes the
form of a wavemeter calibrated for and
normally set to the transmitted fre-
quency. It comprises a small receiving
antenna in which the induced em.f. is
used to actl upon a thermo-couple junc-
tion. The readings of the associated
galvanometer ure an indication of the
radiated power, while the distance be-
tween the antenna and metal screen,
being adjustable, also enables wave-
length measurements to be made. In
the demonstration the wave'ength used
was 18 centimeters while the radiated
power was aboul half a watl.

The recerver is a2 connterpart of the
transmitter except that no high {re-
quency mcasuring device is provided.
That is ta say, it comprises a doublet
connecled by a 1ransmission line to the
“micro-radion’” tube where deteclion
takes place. Paraboloidal and spherical
mirrors exactly similar to those of the
transmitter ave alsc provided for con-
centrating the received waves upon this
doublet.

To avoid coupling, the receiver is
situated about 80 yards from the trans-
mitter at each termina) and is arranged

‘range as

RADIO ENGINEERING
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Fi1g.5. The photo
shows the trans.
mitter and re-
celver at Dover.
By means aof ap-
paratus AE80C) -
ated with the 10
ft. refiector seen
{n front af tho
hut, rays oscillat-
ing sixteen hun-
dred million times

a second are
projected I[nte
space.
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to be in its electro-optical shadow, ade-
quate allowance being made for difirac-
tion. The arrangement will be appar-
ent from Fig 2. The same wavelength
1s used both for sending and receiving.

The success of this demonstration has
definitely shawn that a wavelength
low as 1o centimeters is
opened up. The importance of this
from the point of view of ether con-
westion need hardly be stressed.  Caleu-
lition will show that the range of
frequencies available in the “micro-
metric” wave band (between 10 and
100 centimeters) is some nine times as
great as in the whole ol the ordinary
radio field. Added to this is the fact

that the radiations can easily and
cheaply be concentrated into a small
solid angle,

The frequency band available will
peroit the working of a very large
muuber of permanent and continuous
channels between the same places with-
owt wutual interference.

A {nrther very important use will he
for televicion transmission. The pres-
cat difficulty with regard to television

LU LLHIRTTELN

before.
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largest hotels to held them,

“The rapidly growing comumunity of interest Letween
irades, and the simultnucous liolding of the wo conventions in
Chicago, makes the importance of lLoth shows doubly greav this year, and
1 think i1 iz not going too {ar to say that any radio jobler or dealer who
is able 10 and fails to get to Chicago during the week of June 8, wriles
1o his own best

radio

LU

himself doawn as indifferent

relations with the radio business”
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METCALF SAYS "&O" TO RMA TRADE SHOW

Reasong why every radio dealer and jobber should attend the annual
RRMA convenlion and irade show at Chieago beginning Junc 8, are detailed
in o statcment just issued by President Morris Meterlf of the RMA.

“This year’s trade show will be the most importaat from the dealer’s
standpoint that the RMA has ever held,” said President Metcalf.
will be more new radio producte 1his year in the trade show tham ever
The trnde show has become a fixture in many indusiries and
dealors and distributors have come to rcalizo that it saves them many
times what they spend to attend ir.
new mcrchandise, styles and irends, to beeome posied on manafacluring
=~ and technicol dovelopments, 1o make personn] contacts, get the gossip of

the trade, und evon buy and scll, iz ixvaluable.

solling orgunization to do in onc weck what would otherwise inke many

“The capid r»nd exiteaordinary development of the radio industey makes
a tende show n necessity, and in my opinion, no individual in the sclling,
onginecring, or munufactaring division of the indusiry can afford to miss it.
Practically everyono of any importunee in these branches of the trade will
be in Chicago the week of Jane 8, and It will take four of Chicngo’s

is the very large frequency range re-
quired for satisfactory definition of the
object transmitted. It should now be
possible 10 alloca‘c as wide a band as is
necessary for television withonut causing
any other congestion.

For navigation purposes and
especially for radic beacons the sim-
plicity of the transmitlers has ubvious
wrdvantages.

Valuable applications seem possible in
ship to ship communication, as the small
size of the equipment would enable
easy use to be made of its dircctional
properties. In addition, the micro ray
system afiords a satisfactory method
for virtually secret inter-communication
between war vessels.

While this successful demonstration
proves the practicability of the micro
ray, further refinements are being
carried on 1o prepare it for everyday
commercial application.

It is interesting to recall that just
forty ycars ago another pioneering de-
parture, the first submarine telephone
cable between England and France, was
laid over practically the same ground.
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1931 witnesses the definite trlumph of the SPRAGUE INVERTED
TYPE ELECTROLYTIC CONDENSER which is now specified by
most of the leading radlo manufacturers, producing the largest
volume of radio receivers absorbed by the American public.

No other device can compare with the SPRAGUE CONDENSER
for efficiency, economy and performance in the perfecting of the
Filter Circuit. Ploducedywllh absolute vniformity, Sprague conden-
sers are specified by those who seek maximum eficlency.

Write for iflustrated booklet, diagrams, ete.
Deportment
SPRAGUE SPECIALTIES COMPANY
North Adams, Mass.
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TUbGS and

ce"s at
work'

By CHESLEY ]J. SABIN

N order ta appreciate the present de-
velopment of vacuum tubes, we
should review their history. It was
in 1833 that ILdison was having
trouble with his incandescent lamp. IHe
experienced continual burnouts of the
filamucnt, and each, he noticed, occurred
at the positive end. This led to his
placing into an c¢vacuated globe an
anode and a cathode, to form the first
vacuum tube. However, be did not
make any use of this experience, and
it was nol untl 1905, over tventy
years later, that Fleming constructed a
valve to use as a rectifier. His contri-
bution acted as a stimulus, and several
important advances followed.

In 1907, deForest presented the
audion tube which found immediate
use in (he famous circuit created by
Armstrong. The Armstrong circuit
was used extensively by the Govern-
ment during the World War, and con-
sequently vacuum tubes found a large
market, Thus the vacuum tube indus-
try was given the much needed baost
that has carried it up to its present
heights.  For immediately following
the war, broadcast stations became very
popular and served to furnish another
outlet for vacuum tubes, replacing the
market created by the war.

Glancing aboul, one is bound to see
innumerable uses to which the tube is
put. It bas been set to work controlling
manufacturing processes, turning on
lights or large signs at dusk, ringing
alarms in case of fire. It finds appli-
cation in the field of medicine, com-
munication, avialion and navigation,
mining and melallurgy, scicutihc meas-
urements, eleclric power transmission
and motor contral, and has many other
uses. A list of only the general uses
would fill severul pages. The present
paper will deal mainly with the photo-
electric cell, which is a particular type
of vacuum tube.

The characteristics of this tube are
very simple. The principle of opera-

$ Presented at AIEE Branch meeting, Univ. of
Ansona.

tion is analogous to the ordinary
vacuum tube which depends on a heated
filament to make it pass a current. The
photoelectric cell "can be accurately
described as a light operated valve.
Essentially speaking, its operation de-
pends on a light beam shining on a
sensitive inner surface. Just so long
as the cell is subjected to this light, it
will be a conductor of current. Fur-
ther, the amount of current will Le
regulated by the amount of light enter-
ing the cell. By experiment, il has
been found that the cell’s response is
instantaneous for all practical consid-
erations. The current handled by the
cell is very small, much too small to op-
erate even a small relay. But two types
of amplifiers are available to compen-
sate for this deficiency. They are
classed as vacuum tube amplifiers and
grid-glow tubes. The characteristics
of the latter are such that with the
photoelectric cell it makces an almost
idenl combination for many industrial
applications. There are now available,
cells which have a range of sensitivity
from ultra-violet to infra-red. It only

ARt

Yarious Types of Tubes

Are Being Employed in

Commercial and Industrial
Operations

OO MO

remains to choose the proper cell ac-
cording 10 the particular use, or light
used,

The Photocell

The operalions of the photoelectric
cell, classed under two heads, will in-
clude all industrial applications. Firsy,
most of the simpler uses depend on the
“trigger action.” l'ake for example,
the counting of boxes as they move
along on a conveyor belt. A cell might
be placed near one edge of the belt and
a light on the opposite edge to shine
acrass the belt into the cell. Obviously,
with suitable mechanical connections in
conjunction with one of the amphfiers
menlioned above, the sensitive cell
could be made to record each interrup-
tion of the light caused by the boxes
intercepting the beam, The mechanical
part usually takes the form of a simple
relay which is attached to control a
reliable outside source of power. It is
easy to see the many possibilities in
such a combination.

The second class includes all those
uses requiring an accurale evaluation
of light intensities. Sound movies fur-
nish a good illustration,

There are two systems used to pro-
duce the talking screen effect. One uses

RADIO ENGINEERING

the .synchronized phonograph record,
which requires the attention of a skilled
operator. The other makes use of the
photoelectric cell. Sound is recorded
on a portion of the film at one edge
called the sound track. This track may
be either variable density or variable
area; both are adaptable to the same
reproducer. Essentially, a talkie outfit
consists of a beam of light projected
through the film sound track into a
photoelectric cell. The variations in the
shaded track are accurately reproduced
by the cell and impressed on a vacuum
tube amplifier to be strengthened many
times, finally issuing as sound from
large horns placed in the rear of the
screen.  Many difficulties were en-
countered and avercome in the course
of the development of talkies,

Due to the fact that the picture on
the fAlm is projected by jerks, it was
believed to be impossible to obtain the
necessary constant speed of sound
track. However, this was accomplished
by placing the sound repruducer ahead
of the corresponding portion of the
picturc on the film. [Freedom from
vibrations is secured only by very elabo-
rate precactions.  To insure against
fluctuations of light, a highly illumi-
nated slit is used. The light comes
from a special type of bulb whose fila-
ment operates at about 3,000° C. By

" using a condensing lens, very great in-

tensity is secured at the slit. There
are several variables, rate of flm
travel, highest frequency to be repro-
duced, and sa forth, entering inta the
determination of the size of slit to use.
By experiment, 0.001 inch has been
found to be a fair compromise between
fidelity and intensity.

Amplification

The output of a photoelectric cell is
small, around o0.0r microwatt. Since
it takes as much as twenty watts to
operate the speakers, it is evident that
tremendous amplification is necessary,
which must be linear over a frequency
of 60 to 8,000 cycles. This problem
tias heen satisfaclorily handled with
transformer coupling. Generally, the
first stage is mounted close to the cell
to eliminale capacity, while the rest of
the amplifier may bc located apart from
the projection machine.

Yet, with zll these difficulties to over-
come, very good reproduction is secured
as witnessed at almost any local theatre.
And it is interesting to note that this
enjoyable form of entertainment de-
pends on the useful photoclectric cell
as the core of its sound production.

Dick up most any technical magazine
and you will ind mention of the cell.
lts uses are increasing. Industry has
found an invaluable, eficient instru-
ment, and is fast learning to relegate
many routine tasks to the photoelectric
cell,

— e =
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HOW MUCH HELP?

Like men, the parts that make up your product may be indifferent or

helpful. To help better your product is the basic principle on which

Synthane Corporation is founded.

Naturally, this principle is winning the confidence of an increasing number
of manufacturers—confidence in Synthane—a product uniform in quality,
adoptable to production, dependable in delivery. It is a confidence of which
we are proud. ltis a confidence which you, too, will unquestionably experi-

ence. Know Synthane qualityl The product is reviewed on the reverse side.

Laminated Bakelite

v

SHEETS—RODS—TUBES—FABRICATED PARTS—STABILIZED GEAR STOCK




STABILIZED GEARS

SYmAN E LAMINATED BAKELITE

FOR EVERY SPECIFICATION

No matter what your requirements, you will find a grade of
Synthane specially designed to meet them.

Special grades made at no additional cost. All standard grades
of Synthane, listed according to N. E. M. A. standards, are ready
for immediate shipment.

GRADE X. For General Use where low moisture absorption and
good machining and electrical properties are required. Paper
base. Will punch up to 1/32" cold, and when heated, to greater
thicknesses. Machines readily. See “Sheets”, “Tubes”.

GRADE XX. For Extremely Low Moisture Absorption and High
Dielectric Strength. Paper base. Good machining quolmes Low
molsture absarption. See “Sheets”, “Tubes”, “Rods".

GRADE XP.fFor Punch[ng Operations, Poperbose Punchesand shears
cold up to 3/32” punches and shears in thicker sizes dependln
on design of dre and temperature of material. See “Sheets”.

GRADE C. For Exceptional Structural and Impact Strength. Canvas
base. Punches and machines readily. For use where high impact
and transverse strength are required in connection with good
insulating properties. See “Sheets”, “Tubes”, “Rods”, “Gears"”.

GRADE L. For Fine Machmmg Linen base. Usually required not
over 1/8". See “Sheets”, “Tubes”, “Rods”.

SHEETS. Size—36" square. Thickness—.010" upwards to 8“, Coler
—Natural, Chocolate Brown and Black. Finish—Dull, High Gloss.
Grades—X, XX, XXX, XP, C, L. Special as required.

TUBES. Length—36". Diameter—Inside diameter from 1/8" upwards.
Outside diameter as required. Color—Natural and Black. Finish
—Dull, High Gloss. Stocks—Round, Square, Rectangular. Grades
—Wrapped X, C, L; Molded X, XX, C, L. Special as required.

RODS. Length—36". Diameter—1/8" upward. Colar— Natural,
Black. Finish—Dull, High Gloss. Stocks=—Round, Square. Grades
—Molded XX, C, L.

FABRICATED PARTS. Compiete fabricated parts made to speci-
fications in any of the cbove grades. Prompt deliveries to
customers' requirements,

SYNTHANE STABILIZED GEAR STOCK for Silent Gears. Standard
sheets 36” square. Thickness—upwards to 8. Easy to machine,
strong, resilient and light. Gear blanks of any diameter in
stock for immediate shipment.

SYNTHANE does nat crack, break, dent, swell, warp, or cold flow. It
has high dielectric strength, low molsture absorption, low surface
leakage, good punching qualities, easy machineability, and high
resistance to cils ond chemicals. Genuine Bakelite resins, high-
grade raw materials, specially designed maochinery, contralled
processes and supervised workmanship insure absalute vniformity
of all Synthane products.
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Signal Corps

equips

army transports

with radio’

By CARTER W. CLARKE*

DR pmotlonn]  appeal, there are
fow Whbags which exceed thrilling
yeevuen al e, In many of these
cenien, adio and the radio oper-
st pday the major role.  From the

L™ dbisnater down to the present,
e poblie s necnstomed to depending
dpumy cudio e such  emergencies, not
alone g the broadeasting of the SO S
Ahppnad, bat alao for kccping it informed
l the progiess being made by ships
frvatendigg to the rescue.

Pl Ulnitedl States army  transport
wevvlin, alnee the World War, has
Iattamntely  never been faced with a
minlol ewergeney in which the ultimate
ailely ol passengers and crew depended
e adlo, There are few  vessels
allil tonliy, however, better equipped

to et sl we contingency than these
tanapuats which carry our soldiers to
ae dar e foreign possessions.

[ he Sgenal Corps has just completed
o dostadlntion of  wew  intcrmediate
foogueney and liipgh frequency  trans
wilithig el receiving equipment on the

vollee eel o nrmy transports. In this
Bovt e ahe "U, S, Grant,” “St
AMabb ™ ¢ hutenu T'hierry,” “Somme,”
Soaohind," “Meigs” and “Kenowis.”

L gl equipment on each of these
vresila lo, whth n few minor variations,
bleagivnd  “I'hat installed on the “Cam-
bal™ In dypienl, Tt consists of three
biwtiaiublieya, one operating on inter-
weallale  Trequencies, and two  trans-
mitiing o the high frequencies, each
acvainpnsled by modern  receiving
CONYRITET

[hee Bdevniediate-frequency transmit-

‘n“l}hml by permistion of Chicf Stgnal
A 8 Ay,

Yo Laewd, Signal Corpa, U. S. Army.

A

[ransport ships are now

equipped with modern

contralized radio and pub-
lic-addross systems.

Radio Apparatus an U.S$.A.T.
“Kenowias'’

ter was designed especially ¢or installa-
tion and opuration on shiphoard and
embodics the latest featurs of mechani-
cal and electrical design. It is a2
continuous wave and modulated con-
tinuous wave transmitter delivering
between 5oo and 750 watts to the
antenna.

Frequency Range

The frcguency range of this trans-
mitter is from 120 kc. to 500 ke. On
the “Cambrai,” however, the frequen-
cies nsed arc 159 ke. and 500 ke,

This transmitter is of the master
oscillator, powesr amplifier type which
assures constant transmitted frequency
and prevents any variation which might
be caused by changes in the antenna
constants due to a high wind or the
rolling of the ship. This also greatly
increases  the reliable transmitting
range since the heterodyne note at the
distant receiving station remains con-
stant.

Of the high-frequency transmitters
installed on the “Cambrai” one 1s also
a master oscillator, power amphfier
type designed for either cw. or kew.
telegraphy. Tt delivers 200 watts to
the antenna and has a frequency rance
of from 2000 to 17300 ke. The fre
quencies used are 4255 ke, 8510 ke
and 12965 ke,  The other high-
frequency transmitter operates with a
single 250 watt vacuurn tube using a
tuned plate, tuned grid, circuit. It has
a frequency range of from Sooco ke. to
0000 ke. and uses a 500 cycle alternator
for plate supply.
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The high-freguency receiver is of
very recent design. It has a frequency
range of 1200 kc. to 250co ke, and
employs one stage of radio-frequency
amplification, a regenerative detector
and two stages of audio-frequency
amplification. The intermediate-
frequency receiver tunes from 4o kc.
to 1000 ke, and employs a regencrative
detector and a two stage audiy-
frequency ampliher.

Three motor-generators, one for each
set, supply power for the three trans-
mitters. These normally operate di-
rectly from the 110 volt d-c. ship’s
mains but may be operated from an
emergency storage battery. All radio
equipment is installed in the radio cabin
on the boat deck.

Antenna System

The antenna system consists prin-
cipally of a “T" type flat top antenna
293 feet in length, streiched 96 feet
above the water line. This antenna is
used for the intermediate-frequency
and certain «f the high-froquency
transmissions. There is also a voltage
fed “Zeppelin” antenna used for the
high-frequency transmissions from the
8510 kc. set. An inclined wire aliout
54 feet long comprises the antenna
proper.

In addition to the transmitting and
receiving equipment installed on these
ships, the “St. Mihiel” and the
“Chateau ‘T'hierry” arc each equipped
with a broadcast receiver, reproduc-
ing, and public-address system. The
main units are mounted on a panel
and comsist of a tuner, specially built
for this purpose and having no audio
amp'ifier, a microphone amplifier, a
phonograph turntable and pickup, a
powes supply or rectifying unit, and
a power amplifier which accomplishes a
gain of 15 decibels of undistorted
power to the loudspeakers.

A systemn of switches places in oper-
ation any omne of these units wlhich may
be desired and permits the output to
be fed into the power amplificy. In

Radlo room showing
the short wave receivar, the inter-

faft to right

nmediate and long wave receiver and
Its amplitler, the short wave trans-
mitter, and on tha sxtreme right tha
Samson pane! containing the broad-
cast recelver and power amplifier.
The chief operator is S:asﬂ' Sergeant
Charlegs H. Qrant, 4th Signal Co.




addition there is installed a bank of
ten switches which permits the operator
to turn on or off at will any loud-
speaker throughout the ship. These
switches are so constructed that, when
any speaker is turned off, 2 compensat-
ing impedance is shunted acrass the
line so that the load is constant at all
times. This eliminates velume changes,
provides smooth reception, and makes
it unnecessary to readjust when
speakers are turned off.

Dynamic speakers are used through-
out the ship, the larger ones for the
apen deck and smaller ones for the diu-
ing salons and recreation rooms. The
boxes and baffles for these speakers
were built by the Signal Carps in the

MVEEETVCRRD AT LR ORRA T

Loudspeaker | n
lounging room on
the U.S.AT. St.
Mihlel, Large
speaker [In first
class social hall.
During pleasant
weather this
specakar |s maoved
outside to the
promenade deck
and can be used
far danalng

VLRI

and consist

York
sinuply of a box, 30 inches square and
16 inches deep, with a ane inch celotex

New army base

lining. Each speaker has a constant
impedance volume control, which per-
mits regulation of the volume at the
speaker without disturbing the charac-
teristics of the line.

On the “St. Mihiel” the speakers em-
ploy a-c. field excitation while on the
“Chateau Thierry” 110 volt d-c. speak-
ers are in use. Each ship also has a
nicrophone cable with two outlets, one
forward and one aft. “These permit
the ship’s oflicers to broadcast an-
nauncements throughout the ship and to
explain any items of interest to the
passengers.

P SO

“"Noise”

Measuring Meter

FACT-FINDING instrument

for radio fault-finders which

takes the guess out af trouble

hunting and accurately meas-

ures the quantity of clectrical interfer-
ence in microvolts per meter, has been
developed by the general engineering
laboratory of the General Electric Co.
The rew instrument is called a vadio
noise mmeter and is nat o be confused
with meters made to neasure naises
audible to the human ear. This meter
records the quantity of noise, generally
described as electrical uterference,
made audible only by radio receivers.
The meter locates the source of the
noise and measures its inteusity. The
need for a measuring instrumeut has
been felt for some time, and such or-
ganizations as the National Electric
Light Association, Radio Manufactur-
ers Association and the National T'lec-

tvical Manufacturers Association have
been hampered in their efforts to im-
prove radio receiving conditians by the
lack of a standard testing instrument
and a standard of measurement. The
noise weter makes possible a compari-
son of the test results of different in-
vestigators ; it gives manufacturers of
electrical apparatus 2 means for meas-
uring the amount of radio noise ¢reated
by the apparatus, and the meter also
gives an invaluable method of obtain-
ing data upon which fair and reason-

able rules and ordinances may le
based.
Many municipalities, anxious to

protect radio listeners from excessive
electrical interfevence, have passed or-
dinances limiting “pernussible’ inter-
ference. The trouble, heretofore, has
been tao define “permissible.”

The radio noise meter consists of

RADIO ENGINEERING

Prior to the installation of these new
radio sets on the transport fleet, the
radio equipmient consisted of a 2 kw.
Federal arc set and a 2 kw. Marconi
spark set. The new installation pre-
sented several interesting problems.
Due to the limited number of vessels
in the fleet and the necessity for main-
taining the announced sailing schedule
it was impracticable to withdraw any
ship from service. The installation on
each of these transports, therefore, had
to be made during the interval between
the arrival of the vessel in port and its
next sailing date. In some cases only
a day or so was allowed for this work,
In each case it was neccssary to remave
every piece af the old equipment except
the main power cables. The new
equipment was then installed, tested
and inspected aud accepted and not
once did a ship delay from its scheduled
sailing.

At the present time the vessels in the
New Yark-San Francisco run arc able
to keep in constant comniunication with
the War Department station WAR in
Washingtaon throughout the entire voy-
age and vessels in the San Francisco-
Hawaii-Guam-Manila run are able to
communicate with San Francisco from
the time they pass through Galden Gate
until they enter Manila Day.

two parts, a receiver unii to detecl and
indicate radio noise, and a calibrating
unit to measure the intensity of the
noise in microvolts per meter, which
is the custowary unit of measurement
of radio signals.

The receiver is enclosed In an
aluminum  hox and weighs thirty
pounds. Six tubes are used. The

pick-up is obtained with a rod antenna,
two meters long. Using the meter a
radio noise corresponding to a field in-
tensity of three microvolts per meter
may be measured. With the head
phones it is possible to measure still
lower noise levels. A search coil may
be used to investigate noises around
motor brushes, transformer ground
leads, etc.

The calibrating unit is also enclosed
in an aluminum box which is fastened
to the side of the receiver. The cali-
brating unit is so designed that the
radio noise may be measured with any
antenna that may be used with the re-
ceiver. The output of the calibrating
unit may be varied from zero to 10,000
microvolls per meter.

“Standard" Noise

A feature of the instrument is the
(Continned on page 32)
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IF you would build radios forever
free from condenser troubles,

specify puncture-proof Mershons.
For only Mershons embody twenty
years’ experience in electrolytic
condenser development. Only Mershons
bave stood the test of ten years’ service
in radio- -a far, far Jooger period than
any other electrolytic condenser has been on
the market. That is why the great majority of
better radios built today are equipped with Mer-
shon Electrolytic Condensers. Mershons are a
proven product, incorporating

Magravox Cormparig L1d.  many exclusive features. They

Executive and Sales Offices: 155 East Ohio St., Chicago, 1. are availablein a widerange of

Pasworips: Bore Wy ld: capacities to suit the require-
SUBSIDIARIES SUBSIDTARIES
The Magnavox Company = Magnavox (Great Brit:in)Lid. ments ofevery make Of radio‘
Electro Formatlon, loc. Magnavox (Australia) Led.

MERSHON

I LECTROLYTI CONDENSETRS
SEE THE NEW MERSHONS, AND THE NEW MAGNAVOX SYMPHONIC
BPEAKER, AT THE R.M. A. TRADE SHOW AND THE I.R.E. CONVENTION
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What about

sales cost?

By AUusTIN C. LESCARBOURA
Mem. LLR.EE. Mem. A.LE.E.

A

The Sales Department Is Next in the Trimming of Costs
to Fit the Economical Order of Things

USINESS s rotren, you say. But
is Dbusiness really rotten? Not
less than eight months ago, a
a friend of the writer heard Ilenry
Tord expound the theory of over-pro-
duction. IHe said in effect that therc is
no such thing as over-production. If
your product is right and your price is
right, you will sell anything vou make.
And the sales of the Ford organization
bear out that assertion. When Ford
sales go down, the price gaes down to
boost them up. And when the Fard
sales still go down and price won’t sell
them, the product is changed. IHenry
Ford ran one model for many years,
selling millions of cars of that model
by cutting his prices slightly as the
market decreased. When he was down
to rock bottom on price, he changed his
product and raised his price. He is
selling Fords by the million again,
occasionally dropping the price just a
bit to stimulate sales,
What has that to do with radio? Let
us see:

When the whole world wanted radio
sets faster than the industry could
supply them, any product was right and
almost any price was right, But today
that enormous demand for anything
that will bring in a program has gone
forever. The product must be right to
sell a receiver today, and more import-
ant, the price must be right. The proof
is not hard to find. Those who are sell-
ing their sets at what appear to be ruin-
ous prices are selling scts right through
the middle of the so-called dcpression.
Some receiver manufacturers are sell-
ing sets and making a profit, and they

e

are doing it largely om a pricce basis.
‘I'he Fords of the radio industry arc
not losing money. While not every
radio manufacturer can hope to go on
a Ford basis, there are very few wha
can sell sets at the prices they are now
attempting to maintain.  Editorial
hunkum and optimistic blurb to the
cantrary, you will again have an in-
dustry in radio when you turn to list
prices more in line with what the public
has learned is a fair price for your type
of receiver., Those list prices must he
lower than the present list

Either the present list prices are en-
tirely Gctitious, in which case the
sooner they are rectified and main-
tained the better, or they arc legitimate,
in which ‘case the present orgy of
dumping and price cutting is a grave
loss to all concerned. Before you can
set a fair list that can hope for success,
however, you wmust get your cost down
to a point that will give you a chance
ta make your price right and yet permit
of a fair profit.

Is the Product Right?

First, let us see if your product is
right. Too many of our manufacturcrs
are making a mediocre product and
then spending an extraordinary amount
of money to sell that product to the
public. The best salesman you can
have on your staff is old man “Value.”
And the place to put value into a set
is in the engincering and manafacture
of that set. No supcr-salesman can add
ane cent’s worth of value to ynur set.
We have in previous issues gone into
the matter af cost reduction in your

RADIO ENGINEERING

wanufacturing operations. A good cost
accountant will work wonders in your
plant, but your plant cost is not the
major part of the cost of your product,
even though it should be. Too often
your sales cost is all out of line,

If your price at the plant is right,
you should huve little trouble in getting
your sales cost right. The crux of the
sales department is the salesman. It is
to the salesman, then, that we turn to
see if we can cut down our sales cost.

There are three ways in which you
may remunerate the salesman: (1)
You can place him on a straight salary;
(2) you can give him a drawing ac-
count and a commission, in which case,
if he fails to make Lis drawing account,
e will sooner or later leiuve your em-
ploy; and (3) you can pay him a
straight commission as earned, in which
casc if he cannot make a living he will
quit. The straight salary is not widely
used today in the radio ficld, It is the
oldest and the newest way of remuner-
ating a salesman. Drawing account
and commission seems to be the maost
common practice and can be compared
withh salary and bonus in the factory,
A straight commission, whicli is also
common taday, is also comparable to
straight piece-work in the factory, The
last two methods have become common
practice on the idva that salesmen are
being paid for results only—if they do
not bring in the orders, they receive no
pay.

Publicity

While the salcsman was not employ-
ing any machinery in selling, and his
efforts were largely a hand operation,
s0 to speak, the commission form of
payment was in line with the foregoing
theory. Today, however, the average
salesman uses machinery as costly, if
not as tangible, as thal operated by his
friends of the factory. You have an
enormous advertising bill, have you
not? That is, if you are an up-to-the-
minute company, you must spend a con-
siderable amount of. mouey each year
for advertising. If you are trying to
hau! the merchandising wagon without
a horse, you may not he an advertiser;
but if you are one of tliose firms that
are going to survive the present read-
justment period, you are advertising to
keep what market you have and, in
addition, a share af other markets.
That advertising bill is part of the ma-
chine your salesman is operating. Part
of its action is calculated to promote
sales in his territory, and if he fails to
wse that machine for all it is worth, you
arc paying great sums to sow in a
markel where an ineflicicnt operator
vall not reap.

If one of vour salesmen does not scll
in his territory, the overhead wasted in
that territory is greater than if one of
vour lathe hands does not operate his
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Jathe. A punch press out of operation
is a matter of concern for the whole
operating stafl, but what about the in-
operative salesman? You spend cer-
tain sums of cold cash to teach the in-
efficient operator to be efficient, with
time study and motion study. But do
you do as much for your salesman?
You are spending each day for space
advertising, dealer helps, radio pro-
grams, railroad {farcs, sales letters,
direct mail literature, and the hundred
and one ways in which you try to sup-
ply the salesman the machinery to use
in arriving at a sale. If he does not
know how to operate the selling
machinery, you simply fire him and
probably take on another flop. There
are not enough super-salesmen to sell
the country’s goods. You must organ-
ize so that the average salesman can
sell your goods. 1Lut how?

Selling Success

Let us go to the method of those who
have the greatest selling problem of
this modern age. Iet us seec what the
large organizations who are selling
specialties, are doing. The Fuller
Brush organization has set standards
of retail sales. Those standards have
been followed by a host of house-lo-
house sales organizations. The market-
ing of securities has been reduced to a
fine art. In countless difierent lines
the salesman has ceased to be a prima
donna and has become, far the purpose
of management, a factory hand.

Several years ago the I'uller Brush
Man was paid 33'5 per cenL of his
gross sales and turned loose on an un-
suspecling populace. Later il was
found that there was 1oo much turn-
aver among the free lance salesmen,
so the company began training the mocn
for their jobs. The success of the
Fulller Brush organization at that time
practically revolutionized selling.

Then we had lhe era in which it was
thought that the volume ol sales was
all that was needed. Paying no atten-
tion to the fact that each salesman eats
up 2 definite amount of money in over-
head, we multiplied salesmen until we
had a great over-supply of salesmen,
too few of whom were really selling.
The insurance business reflects this type
of thinking. The writer honestly be-
lieves that our insurance friends should
wear badges to keep from selling to
each other. They are almost as numer-
ous as bootleggers, if not as welcome,
They really shauld combine their func-
tions, thereby reducing costs.

In radio today, we seem to stick to
the prima donna sales wizard and try
to struggle along with two or three
stars and a Rock of constantly chang-
ing mediocre men who have it in them
to be really compelent salesmen if we
could only take the time to irain and
guide them properly.

Statistics

You have read about the experts who
can predict for the chain stores, by
various and sundry statistical methods
coupled with trailic counts and fests,
just what volume of business can be
expected from cach store location. You
are perhaps familiar with the profi-
ciency of certain marketing experts in
predicting sales of soaps and typewrit-
ers. The same function can be applied
to radio if the radio trade has enough
sense ta setlle down to reusonable
standards of quality at a reasonable list
price, instead of questionable quality,
stage money list prices, wild discounts,
dumping parties, and, in an all-inclusive
sense, chaos. Some of the money that
has heen practically thrown away in
high-pressure selling of questionabie
merchandise should be diverted from
now on to developing the right prod-
uct at the right price.

The salesman should be gjven good
producls, good prices, good market in-
formation, and shown how to sell his
goods. Ile should be told how many
units he can sell with reasonable effort
in his territory, and held to that quota.
He should be taught to follow a def-
nite routine and make a set number of
calls per day. He should be taught
what to say when he makes these calls
and he should be provided with ammu-
nition for any contingency. Instcud of
t1ying to make each salesman a wizard,
the backbone of the sazles staff should
be the average salesman who is getting
a predetermined amount of business day
in and day out. In other words, you
should place your salesman on a pro-
duction basis. How?

Personnel

In this function as well 25 in every
other function in a business, the great-
est task lies, aof course, in fnding the
man. The man in this case must be
capable of applying research to sales.
He probably will a0t be a salesman.
He may bc an engincer. He may lave
had some experience with a marketing
research bureau, He will be interested
in Gross Sales and Unit Cost of sales,
and he will work to push the first up
and the sccond down. He will prob-
ably ask his men to supply the entire
stoclkk of good fellowship, new yarns,
powerful talk, general pep and other
accoutrements of selling, usually found
in every sales force. He will not have
time to ga out on whaopie parties or
golf games with favored clients, and as
likely as not he will look on a consist-
ent flow of small orders with more
favor than he will upon the sporadic
spurts of big orders. He will use the
law ol averages almost as much as the
insurance actuarics. ke will develop a
sales feam rather than a group of sales-
men. 1fis men will use all their tools
all the time, and without any individual

RADIO ENGINEERING

and spectacular results, the net outcome
will be sufficiently spectacular to please
any company. :

All of which amounts to just this:
the radio industry has had enough of
the sales wizards and prima donnas.
High pressure selling has proven too
expensive and ineffectual. Too many
radio lines have not been properly en-
gincered and have not been “natural”
sellers. 1’roduction costs have not been
sufficiently studied, so that selling prices
have been too high. There has been
too much of a margin between list
price and the net return to the manu-
facturer, due to too much selling cost.
The engineer has not been interested
in sales, thinking that his professional
make-up would be quite out of place
in the business feld. The business
end of the radio industry has failed
to make sufficient use of its cngineer-
ing personnel in the sales end. Sta-
tistics have been sadly lacking, and such
as we haye at our command, have been
grossly neglected. Marketing data has
figured very little in guiding production
schedules.

Well, fellows, that is the story. Here
is an opportunity. Many of you engi-
neers have a place in the sales picture.
Future successes in radio are going to
be built up by crealing a sales setup
which can employ the ordinary run of
salesmen rather than the big stars. And
you are going to get in on some of the
big money il you develop the proper
merchandising mind. More about this
important slant a bit later this year.

A

NEW TUBE COMBINES CHARACT-
ERISTICS OF MANY TUBES IN ONE

N the eyes of the layman, the chief

virlue of the new super-control
screen-grid amplifier tube, Radiot-on
235, just announced by the RCA Radio-
tron Company, probably lies in the fact
that it makes for a definite improve-
ment in all-round reception and greater
case of operation.

The super-control, for example, pro-
vides greater selectivity by reducing in-
terference from unwanted stations,
Maximem range in volume control is
accomplished very easily with one knob
by means of these new tubes. .

The remarkable ease of volume con-
trol obtainable with the super-control
is due to the gradual and smooth varia-
tion in mutual conductance over a large
range in grid voltage. It has been de-
signed to perform as though dozens of
tubes of diffcrent amplification factors
were connected in parallel. Beccause of
this unique characteristic of combining
the characteristics of many tubes in one,
the new tube lends itself to simplifica-
tion in automatic volume control design,

2 el caesbes R N
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HE Shakeproof Lock Washer is far
more than just a means of holding nuts
and screws tight. It has proved itself
a real factor in the success of a multi-
tude of products.

Leading maoufacturers in many indus-
tries report that Shakeproof has so
definitely improved performance that
their salesmen have been able ro step
nhead of competition and bring in
volume orders. Dealers have been
saved thousands of dollars on service
coss —which is a sure way to build up
their enthusiasm for any line. The
customer is contented and proud of his
purchase—and that's creating good

I'ype 11. Bxternal ’l'}gpo 15. Countersin.
o

Serews

Shuboprosf reprosenintives are located in the following cities
Doston Piasburgh

Birmingham, Ala,
San l'rancisco

Dallas, Texas
Boatile

Lock Washer Company

{ Division of Hlinois Tool Works}
2509 N. Keeler Avenue, Chicago, Iil.

ki 2 upe 20
v all Conntersunk * - Locking Terminals

For
Electrical Work

Schenectady

Toronto, Ontario, Canada

will which can’t help but result in ever
increasing sales and profits.

No designing engineer or production
executive can afford to ignore this
positive locking principle. Test Shake-
proof on your own products and you
will quickly see why we say this is a
lock washer that pays for itself! Mail
the coupon for free samples today!
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A “NOISE" MEASURING METER
(Concluded from page 46)

standard noise created and by means
of which it becomes possible to meas-
ure the intensity of the interfering
noise.  Operation of the instrument
consists in adjusting the intensity dial
until the standard noise reads the same
on the¢ meter as the radio noise. The
intensity in microvolts per meter is
then read from a curve. Switching
from standard to radio noise is accom-
plished by depressing and releasing a
key switch. The standard noise is ob-
tained by alternately charging a net-
work of small condensers from a dry
battery and discharging into the an-
tenna in such o way as to produce a
noise that closely imitates the usual
transmission line noise.

The portability of the instrument
makes it readily applicable to tests in
the field, in the home or wherever the
radio noise may occur. It is especially
useful to measure radio noise on trans-
mission lines, house wiring, around dis-
tribution points, or clectrical apparatus
of any description.

A

R.C.A. SHOWING, FIRST
QUARTER, 1931

OTAL gross income of $24,843,371

and net income of $1,566,519 for
the Radio Corporation of America and
its subsidiaries for the first quarter of
the year 1931 were announced May 5,
by David Sarnoff, president ol the
corporation.

The statement disclosed earnings of
$263,647 in excess of dividend require-
ments on the preferred stacks, Preferred
stock dividends totalled $1,302,871.

The report in detail is as follows:

Gross fncome:
From opcrations
Other income

Total gross income from all sources......

LIGHT REFLECTION OF ACOUSTI-
CAL MATERIALS

OO often are the purchasers of

acoustical materials inclined to think
in terms of sound absorption coefficients
only. Many other characteristics merit
consideration. Light reflection is a very
important factor. This is emphasized
in a recent article by A. L. Powel! and
C. L. Dows of the Nela Park engineer-
ing department of the General Electric
Company published in the December,
1930, issue of the Transaclions of the
Illuminating Engineering Society. The
article also reports tests on the light
reflection of many acoustical materials.

Some time it is hoped that similar
tests can be made on material over a
considerable period of time, Such tests
would show up another important char-
acteristic of acoustical materials—
paintability. The accumulation of dirt
on the ceilings of offices is unfortun-
ately a realily and if high light reflec-
tion is to be maintained painting at fre-
quent intervals is essential.

A

TENTATIYE PROGRAM FOR SPRING
S.M.P.E. MEETING ANNQUNCED

HE tentative program for the Spring

Meeting of the Society of Motion
Picture Engineers to be held in Holly-
wood, May 25 to 29, just announced by
W. C. Kunzmann, chairman of thc con-
vention committee, shows that every
effort has been made to allow Eastern
members to see as much of the studios
as possible and also to permit the studio
workers to atiend meetings without in-
terfering with their regular work,

Only one aftermoon session will be
devoted to papers, while the other three
will be given over to trips to studios

$24,562,682 68
280,689 15

$24,843,371 83

Less—cost of sales, general aperating, devclopment, selling and administrative

expenscs

20,821,011 12

Net incorme for the Period (beforc nterest, depreciation, amortizalion of patents,

and Federal incomc taxes)..........oivevinnns

Deduct:
Intercst
Depreciation

Aniortization of palteats.........e.iiaiinenns
Provision for Federal income taxes,....-....

Total deductions

Net income for the peniod iransferred (o surplus

Dividends ;

On “A” Preferred Stock. .....cccvverinnveansas
On “B" Preferred Stock...oooinonny R TT T

Toial dividends

Skrplus for the period

0
Surplus at December 31, 1930.. 0 iovicnerinnan

Surplus of March 31, 193).. .0t iiiiniiiinnanns

May 4, 193).

...............................

4,022,360 71

............... 354,873 8Q
............... 1,875,967 32
.............. 125,000 00
.............. 100,000 00
.............................. 2,455,841 12
.............................. 1,566,519 S9
.............. 343,500 00
.............. 959,371 60
............................... 1,302,871 60
.............................. 263,647 99

30,010,537 76

$30,274,185 75
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and other points of interest. Two tech-
nical meetings will be held at night so
that studia workers may attend.

The banquet will be held on Wednes-
day evening in the Blossom Room of
the Hotel Roosevelt, the convention
headquarters. -

All technical sessions will be held at
the American J.egion auditorium.

Peter Mole has been appointed chair-
man of the arrangements committee
and a reception committee of twenty,
chiefly composed of west coast people,
will welcome eastern delegates. Ten
Los Angeles women, headed by Mrs.
Donald MacKenzie, will provide enter-
tainment for the women present.

Une of the features of the meeling
will be an exhibit of new equipment
developed in the last year and from the
number of manufacturers who will dis-
play equipment, an exhibit of unusual
interest is assured.

Golfing privileges have been secured
at the Lakeside Country Club.

A

THE MAKEUP OF AN EXPERI-
MENTAL TELEVISION UNIT

(Concluded fram page 38)

optimum rclation between the plate volt-
age and grid bias may also obtain a
plate current meter is shown., Adjust-
ment of the two voltage controls should
be made for the relation that provides
for the minimum observed variation in
plate current under the influence of the
signal.

No mention has been made of the
design problems encountcred in equaliz-
ing amplifiers for television purposes as
this constitutes a distinct and separate
subject. Neither has it been though ad-
visable to consider the losses in detail
due to the falling characteristic en-
countered in gas-filled phototubes,

This apparatus opens a wide field of
endeavor to the experimenter and in
these days when television signals are
few and irregular offers an answer to
a problem which harasses all workers
in the field. The problems of tclevi-
sion are also separate from those of
radio communication and it is well for
the experimenter to devote his entire
efforts to one phase of the problem
leaving the development of the radio
channels to those who are grounded in
electric circuit theory rather than in
the field of light.

In the choice of a lens for this serv-
ice it is essential that the light eficiency
or "'speed” of the optical system be ex-
cellent. The Hugo Meyer Kino Plasmat
f 1.5, 2-Inch lens is ideal for the pur-
pose and is well within the financial
range of the experimenter.

——
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scutcheons.

Radic receiving set manufacturers who desire exclusive escutcheons of their
own design will find our facilities ideal for their purpose. Our staff of expert
die maokers will carry out your own designs, or our designers will work fo

your specifications in creating on escutcheon that is new, distinctive, and
up - to - the - minute.

The revolutionary changes now in progress in the radio industry demand a
new frend in escutcheon design. Those who wish a, new escutcheon for showing
at the RMA Trade Show may have samples early 'in June if we are consulted
promptly.

Our designers and representatives will be glad to call on you at your request.
Telegraph or telephone at our expense.

CROWE

NAME PLATE & MANUFACTURING CO.

1746 GRACE STREET . CHICAGO., ILLINOIS




“Projection
Engineering”
The Journal of the “Sound” Industries

Published monthly, and dealing with the man-
ufacture, engineering, service, installation and
operation of public address systems, central-
ized radio, theatre talkies, home talkies.
Covering the subjects of design, production,
materials, acoustics and the practical problems
encountered by field engineers, contractors,
installation men and service men.

A PRESENT

A.B.C.
PAID

CIRCULATION
OVER 9,000

in the

Electronic

or

“Sound”

Industries

MARKET OF

PROVEN AVAILABILITY

Public Address
Sound Amplifiers
Sound Recording
Sound Pictures
Home Talkies
Visual Projection
Sound Reproducers
Acoustic Engineering
Automatic Music
Photo Tubes
Amplifier Tubes
Industrial Sound
Applications
Industrial Visual
Applications

Projection Engineering, with a paid A.B.C.
Circulation of over 9,000 engineers, execu-
tives, technicians, contractors, service and
installation men and projectionists, has the
largest paid circulation of any publication
among the new, radio associated, electronic
or “sound,” industries.

The editorial staff is headed by Donald Mec-
Nicol, past president of the I. R. E.

The subscription rate is $2.00 a year (no news-
stand circulation)—g3.00 for 2 years. ($3.00
yearly in foreign countries.)

Published by the

Bryan Davis Publishing Co., Inc.
52 Vanderbilt Ave.
New York City

Cleveland Chicago Los Angeles
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14 CARLOADS OF TUBES TO SET
MAKERS

E. A. Tracey, vice-president of National
Union Radic Corporation, issued 3 stale-
ment in April which would indicate that the
vacuuu: tube business jis distinctly on the
up grade,

“Im the past z3 days,” says Tracey, “we
have shipped fourtecen carloads of National
Union tubes. OQur factories have been
working on an overtime schedule for sev-
eral weeks and have been unable to accu-
mulate a warehouse stock in excess of
immediate demand. We are most assuredly
in an optimiatic frame of mind regarding
the business outlonk for the balance of this
ear. We feei that the present situation
cars out a statement we made eleven
months ago, when we acquired the services
of Dr. R. E. Myers and his staff of tech-
nical aides, to the effect that business would
naturally flow in the direction of the manu-
facturer who made a uniformly precise
product.”

The carload shipments made bave heen
to manufacturers of radio sets who are
using National Unpion tubes as standard
equipment.

A

EASTON COIL MOVES

The Easton Coil Company of Easton,
Penna., has moved its factory to 22-17,
41st Avenue, Long Island City, N. Y.

The new plant has additional capacities,
totalling over 17,000 squarc fect of factory
space. Deliveries of resistors, coils and
transformers 0 radio manufac(urers are
a]rcad¥ being made from the new plant in
Loug Island City.

F. M. LASERSON TO ATTEND
RMA SHOW

F. M. Laserson, managing director, Epoch
Radio Manufacturing Co., London, Enzland,
plans to attend the RMA Show in Chicago
in June. Mr. Laserson’s headquarters in
New York will be the New Yorker Hotel.
It is stated that the Epoch Company will
make purchases of American radio and
talkie equipment. :

ELEMENTS FOR THE NEW TUBES

Keeping in step with the latest trends in
types of radio tubes, Goat Radio Tube Parts,
Inc., Brooklyn, N. Y., are turning out ele-
ments for the variable-mu, 6 volt and pen-
tode tubes, the 235, 236, 237, 238 and 247

tubes.
Goat Radio Tabe Parts, Inc., 33 35th
St., Brooklys. N. also announce the

addition to their staff of a sales enginecr,
J. Graboski.

Mr. Graboski was formerly with the West-
inghouse Lamp Company and has siace
widened- fiis experience in the engineering
departments of various independent tube
manufacturers,

A

TELEVISION

Announcement has been made that the
I'ederal Radio Commission has granted a
license for the newly built experimental
station WiXAU to operate with 500 watts
on the experimental frequency of 1604
kilocycles. )

This is to be used as the sound ‘path
for the television transmission of WIXAV
which operates on the television band be-
tween 28%0 and 2950 kilocycles with 3500
watts power. A renewal license was

granted to the latter station. Both sta-
tions are owned and vperated by the Shoxt
Wave and Television Corporation of Bos-
ton, Mass. Synchronized prograns are
broadcast daily from twelve to one, three-
thirty 1o four aad seven-thirty to ten p.m,

A

INSULINE CORPORATION TO TAKE
LARGER QUARTERS

The Insuline Corporation of Awmerica will
abandon their old building at 78 Cortlandt
Street, New York City, to occupy large and
more modern’ quarsters st 35 Parkk Row, on
or about May first.

A

G. K. THROCKMORTON HEADS
E. T. CUNNINGHAM, INC.

The appointment of George K. Throck-
morton as presideot of E. T. Cunningham,
Inc,, has just been annoonced. Mr. Throck-

GEORGE K. THROCKMORTON

Pregident, E. T. Cuaningham, Inc.

morion previously was executive vice-
president and general maonager of the Cugn-
ringham company. e is one of the out-
stinding merchandising figures of the radio
industry at the present time.

A
CRC SOCKETS IN CANADA

The Central Radio Corporation, Beloit,
Wisconsin, anrnounces that they have comi-
pleted arrangements for their radioc sockets
to be manufactured in the Dominion of
Canada for the Canadian trade.

The sockets will be manufactured by
Hale Brothers, Limited, Montreal, Quebec
who have for many years enjoyed a good
reputation as manufacturers of Bakelite
electrical specialties.

There is a very .strong sentiment in
Canada: in favor of purchasing Canadian-
made material, and, judging from the com-

menis, which have heen made by scveral
of the Canadian radio i1manufacturers, the
Halebro-CRC soclcets will enjoy a2 large
volume of sales.

ITale Brothers’ head office and factory
are located ai 6224 Chambord sireet, Mon-
treal, Quebec, and they are represented
in the province of Ontario by A. C. Sim-
monds, 218 Front street East, Taronto 2,
Canada. 5

VOLUME CONTROLS

The Central Radio Laboratories, 16 Keefe
Avenue, Milwaukee, Wis,, has issued a new
bulletin illustrating and describing 2 line of
voluine controls for sound installations. The
bulletin conlains a cousiderable amount of
engineering data valuable to engineers.

A

ELECTROLYT!IC CONDENSERS

Tlie Sprague Specialties Company, North
Adan:s, Mass., reports their inverted tyge
elecirolytic condenser as being specified by
many of the leading manufacturers of radio
receivers. In perfecting filter circang, this
type of condenser is efficient and eco-
nomical. A

HIGH FREQUENCY LABS,
CHICAGO

1.. S. H. Baird, formerly city represcmta-
tive for the Leslic . Muter Co.,, Chicago,
is now an assistant to thc sales manager
of High Frequency Laboratories, Chicago.

A
FORD MICA IN NEW HEAD-
QUARTERS

The Tord Radio & Mica Corporation,
pioncers in the dcvclopmem of mica spacers
and =upports for use in the manufacture of
radio tubes, are now located i their new
licadquarters, comsisling of a large one-
story plant located av %}30 Fourlh Avenue,
Brooklyn, New York.

For the past two monihs they have been
in cootinuous production on supports for
the 235, 236, 237 and Pentode tubes,

A

ARCTURUS HOLDS ANNUAL
ELECTION

Elections of officers and directors of
Arcturus Radio Tube Co. for the ensuing
year were announced as follows after the
annual meetings of stockholders and direc-
tors held in Newark, N. J., on April 21:
Chester H. Braselton, president; George
Lewis, vice-president; Ebarlcs E. Stah],
vice-president and general manager; Wor-
cester Bouck, vice-president and treasurer;:
¥. N. Norris, secretary; Frank 1. Sparrow,
assistant secretary; x\rf. E. Dorn, assistant
treasurer. Directors are Chester H. Brasel-
ton, George Lewis, Charles E. Stahl, Wor-
cester Bouck and A. E. MacFarland.

A
GOOD SOLDERING
The Kester Solder Company, 4201
Wrightwood Avenue, Chicago, %Il.. are

manufacturers of sclf-fluxing Kester Solder,
widely used in the radio industry. The
Company’s operations are carried on in a
thoroughly modern plant occupying an en-
tire block, The president of the company
is F. C. Engelhart,
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JEWELL TUBE-SELLERS

The new fube-seller just annaunced by
the Jewell Electrical Instrument Company,
1642-U Walnut Street, Chicago, Ill., pro-
vides the radie dealer with a totally new
me¢thod of merchandising radio tubes.
These tube-sellers are “full vision” tube
merchandisers. Tube values are read on
two meters—a hig easy-reading demanstra-
tion meter which faces the customer—a
small meter on the test panel for the con-
venience of the salesman. Both meters
read together aud accurately indicate tube
condition.

The big indicating meter wins customer
confidence just as do the double scales
on grocery and meat market weighing
machines. Pattern 214 is an excellent tube
merchandiser and tube checker for the radio

@ TIETUS TEST YOUR

A T1BES EVER(S MONTHS
UREPLACE THEM ONCE
‘\\f!f *"'E‘.‘_R-

dealer. It is complete in every detail for
rapid and accurate tube tesf.in% Such fea-
tures as a pre-heater and shart checker,
ratary filament voltage switch, and 2 mcans
for testing output pentode tubes, arc pra-
vided.

The Pattern 219 tube-seller offers the
advantages af the large demonstration
meter, Pattern 213, used in canjunclion

with a counter-type tube tester, the familiar
Jewell Pattern 209. The demonstration
meter is connected by a ten-foot cord, This
instrument tests all standard types of tubes.
Quiput Pentodes may be tested.

A
JUNI{OR OSCILLATOR

The Burton-Rogers Compauy, 7ss5s Boyl-
ston Street, Baston, Mass., is marketing the
oscillator herewith illustrated,

It has seven fixed broadcast frequencies
which are the standards required by most
manufacturers. These frequencies are 6oo,
750, 800, 1,000, 1,200, 1,400 and 1,500 kilo-
cycles. There are also three intermediate
frequencies for superheterodyne alignment;

EW DEVELOPMEN
OF THE MONTE:

130, 175 and 180 kilocycles, with vernier
calibrated in one kilocycle steps from 170 to
183 kilocycles.

Completely shiclded and equipped with a
graduated variable output control. The
filament current of the '3o tube is supplied
by 4 dry unit cells, while the plate current
is taken {rom one 22}4-vaolt 7 battery. Iut-
terics are self contained. Connections are
also available far external power supply if
desired,

Suitable for aligning, tracking, neutraliz-
ing superheterodyne receivers such as RCA,
General Electric, Majestic, Atwater Kent,
Silver-Marshall, Philco, Westinghouse, etc.,
and ali radio receivers using tuned radio-
frequency stages, neutrodynes, etc.

a
UNIVERSAL ADAPTORS

The Best Manufacturing Uo., 1200 Grove
Srreet, Irvingtan, N. J., are marketing the
universal adaptor and trouble finder, made
for both four-prong and five-prong tubes
and sackets. By simply removing & tube
from its socket, inserting the adaptor into
the socket, and replacing the tube, means
are immediately provided for making con-
nections to any part of the tube or associ-
ated circuits. Cords with special tips are
provided for plugging into the adaptor thus
obtaining good electrical cannections thereto,

The g¢eneral circuits of the adaptors are
so arranged that all connections from the
tube elemnents are completed to the cor-
responding terminals of the tube socket by
means of removahle connecting links. Re-
moval of a given link opens the particular
circuit.  For example, if the connecling
link marked “P” meaning plate, is removed,
the plate circuit of the tube is opened or
the plate of the tube is isolated from the
assaciated cireuit. By removing a given
connecting link two pin jacks are opened,
17 to the tube element, the
other to the tuhe sockel. Now by attaching
connecting cord No. 2066 to the two tip
jacks the circuit is again completed between
the tube element and corresponding eiecc-
trical circuit but in addition an electrical
connection is made ta that particular tube
elemeut. Tf instead of attaching cord No.
2066, attach 1 cord No, 2067 to each tip

RADIO ENGINEERING
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jack, then connections are made, one *a the
tube element and the other to the tube
socket and corresponding circuit, thus pro-
viding means for inserting anothur eircuit
element into the particular tube element
circuit,

A

TONE CONTROL

Tla: Clarastat Manufacturing Company,
Ine.,, 285 N. 6th Street, Brooklyn, N. Y.,
is marketing a completely bakelite encased
to1 ¢ control for panel mounting. It har an

extra lang threaded bushing with twa nuats
far mounting un auny Lhickness panel or
cabinet A }{ wich hole is requred. The
unit takes up hut ane inch space behind the
panel, ard is 2 indhes in diameter.

A

NEW ALTERNATING-CURRENT
RELAY

The accompauying illustration shows 2
recently pateniud alterncting-current signal
relay which, 1 appearance, is the same as
ordinary dircet-current district service or
main line telegraph re'cys The adjust-
ments are the saue as with ordinary relays;
that 1s, by movement of the electromagnets
relatively te the armature and by means of
a retractily spring autached to the anna-

ture. The armature, tongue, and trunnions
are the same as in direct-current relays of
the usual types.

This relay will operate satisfactorily on
any current strength from ten to zoo milli-
amperes, and the current may be from a
direct-current source, or from an altemat-
ing-current source of any commercial fre-
quency and voltage.

The view of the construction of the re-
Jay shown herewith illustrates a cushion
contact in place of the solid contact used
in ardinary direct-current relays. Tile
cushion contact is so designed that it is
substantial and introduces no trouble mak-
ing complications,

When used with alternating current the
relay armature remains in contact with the
relay front stop so long as current flows
through the relay coils. By virtue of the
floating contact the armature cannot break
contact, as the current changes from posi-
tive to negative at the zero point; the relay
is noiseless, and a sounder, register, or bell
operated locally by it, is actuated the same
as when direct current is used; there is no
fluttering of the sounder or register arma-
ture
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COMPARE |

the POWER SENSITIVITY of the
ARCTURUS PENTODE
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Because of its high “power seositivity” the Arcturus
PZ Pentode is almost 4 times ps sensitive as the
'45 power tube—a feature of decided importance
whea considering output, detecror overload and |
plate supply arrangements. Greacer volume, in-
creased efbciency, and compaceness of sec design

are the natural results. }
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MODULATION DISTORTION LIMITS

These two curves show the maximum input volzages
at which the Arcrurus 551 and a cypical '24 tube
operate with practically undistorted amplification.
The Limits showo correspoad to a rise in modula-
tion of 20%. The 551 tube operates wicthout dis-
tortion at about 20 times che voltage permissible
with the’24 tube,

This and otber features of the Arceurus 551 elim-
inace the need for double pre-seleccors, dual volame
controls, and “local-long distance” switches.
Maximum cross-talk i3 divided by 500; receiver |
hiss is reduced. Circuits using this new tube are
simplified as well as more efficieat.

Send for Technical Bulleting giving compleie performunce data on the
Arcrurus Lype PZ Pessode and the Arclerns 351 Vanable-Mu Taube.

ARCTURUS RADIO TUBE CO., NEWARK, N. J.

ARCTURUS

The TURE with the LIFE-LIKE TONE
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ELIMINATE
COSTLY
EXPERIMENTS

Benefits ure made posicive, drawbacks are erased, when you
let Jeffersoa manufacture your transformers. Yon receive:

An experience thac has beco in on every small-
traocsformer problem and development since the
be‘giuning oi)?radio.

o engineecing ability thac has pioneered many
of the improvements now trken for granted.

A grasp of the field so wide, so thorough, that it
not only meets evéry problem of the times bus s
yready at hand-grips with those of the immediate
fucure.

Manufacturing facilities ro meer any delivery re-
quirements.

A standardization of operations so that the small
maoufacturer receives the same qualicy thae hereto-
fore only the largest received.

—And yon save money,

Send in your specifications. In all probabjlicy there is a
standard Jeflerson Transformer which will it exactdy. No obtiga-
tion whatever. JEFFERSON ELECTRIC COMPANY, 1599 §.
Laflin Streer, Chiczago, 1.

JEFFERSON
TRANSFORMERS

(A-4956)
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ROLA ANNOUNCES NEW
DYNAMIC SPEAKER

A ucw dynamic loudspeaker unit designed
1o wmect the exacling requirements of 1937
radio sets and howme talkie outfits, hag been
announced by the Rola Company of Cleve-
land, manufacturers of electric reproducers
for the radio indusiry,

The new Rola unig, 10 be known as Model
[, i3 said to provide an astounding per-
formance in a very small package, Deing

overall damcter and

‘ inches
weigling under five pounds
Engholm, Rola's vice-president and

only  «ulit

responsible for the development of Muodel
¥, says “Our problem was to design a unit
that would be more compact, more efficient
aund more economical to manufacture than
existing typ and a speaker that would

ch the cal load requirements of the
new pentode power tubes. Qur new model
I¥ successfully meets these requirements ”

A

RHEOQSTATS AND POTENTIOMETERS

Ti e Jur-Amsco Corporation, 95 Meor-
tan Streci, New York, has introduced a line
of heavy duty rheostats and potentiometers

with ventiluted shields. These well de-
signed anstruments  are finding a  ready
mi-rket in the talking picture and sound
fivlds

A

RADIO TUBE PACKING

Herewith is illustrated the widely used
wrapper for shipping radio tubes, manufac-
tared by the Holed-Tite Packing Corp, 220
liast g4znd  Street, New York City, The
wrapper is form-fitting and is designed for
eacl size of tube. Tubes packed in these
wranpers can be tested without taking them
out of wrappers.

This new wethad of tube packing is an
eficient application of the principles of
suspension by means of moulded pulp
wrappers and pads developed by the engi-
neers of the Holed-Tite Packing Corpora-
tion (affilinted  with the International
PPaper Co.) of New York City.

The new Holed-Tite curton pads are
used in packing tubes in the standard sgo-
tube carton instead of excelsior which is
commonly employed, These pads are alsa
nade of moulded pulp. A series of resili-
ent cups around the edge of the pad act
us a cushion in supporting the contents of
‘he earton while the center partion of the
v acts as a spring-board against shocks

swused in transil. )
The use of the new Holed-Tite carton
ail has also reduced the cost of packing

cuerinl about 2¢%.  Furthermore, when

cxcelsior was used the packers could not
keep up with production, thereby neces-
sitating a great deal of evertime work,
Naw, with a smaller force, overtime work,
due to inability to kec¢p up with produc-
tion, is practically a thing of the past

The Holed-Tite method bxs rcesulted in
less returns, redueced packing material
costs, simplifed handling of shipments,
and increased sales. N

A
MOTOR GENERATORS

Electric Specialty Ca., 300 Soulh SI..
Stamford, Conn., announces a n:w line ol
portable and sen:i-portable gasoline «'celtic
motor-gencrator units,

The portable unit here 1llustrated will
furnish power ta drive any combination nf
electric toals up 10 one bhorsepower. Ji -aux
bhe wound for either alterniating or divved

voltage,

current, any 1 Is mounted on an
aluminum base with carcying handles.
Weighing but 110 Ibs, it may, easily be
carried by on¢ or two men. The average
gasoline consumption is one quart per hour.

The semi-portable sets are heavier, being
mounted on cast iron bases and supplied
with slow-speed motors. There are more
than too different comhinations and sizes
ranging from 230 watts to 6,000 watts. The
line has been well developed to cover all
fields such as electric tool supply for con-

struction, lights, radio, battery charging,
noving picture projection, and similar

applications.

HIGH VOLTAGE TRANSMITTING
CONDOENSERS

A complete new line of high voltage
transmitting condensers has been announced
by the Allen D. Cardwell Mfg. Corporatian,
o1 Prospect Street, Brooklyn, N. Y, Thesc
condensers are especially designed for usc
in high power 1vansmitting stations,

The variable condensers are available in
twa general constructional designs, the
166 B and the 1666 B, The former type

conrlensers are of brass, except for monel

es, radion insulation, phosphor br
contact brush, and steel ball trust bearing.
In the 1666 B design, the end frames are of
uminum, All active parts are highly
and cleetrostatic shields are at-
minimize carona losses and other
e stator Js air spaced from (he
insulation, except at two points, keeping
strains across air, rather than across the
solid dielectric. Unusually thick plates pro-
vide exceptional current-carrying capacity,
All condensers of the 1666 B design hav
plates of 14 ickness, The rotor

¢ inch tl s
plales have a radius of 334 inches.

RADID ENGINEERING

IHTERKAELHATE TLNING CON-
RS ERS

Tuise MAlE Tdkias sncidansars in both
dusk aid Sl sl G snpecheterodyne
Al R S Blanis, aia now being
Y TN I Manomachond Manuo-
faviviriug # P asq Waar ganl Street,
Now Yiwk | Fuicg seanditnaors, which

are ibkds &M UL tae ansalacturers’ use,
in i st AR B Mitwn 6s Lthe C“ICS”
and ti L0 K S b DTCDY pype

| ikle W9 A M iW pleer, 1 15/16
Ty o L P i bow o diameter,
nil l i & size shield.
BIT V o I | R0 inch by
134 Iy i | i capacity
riien Wi ) L « o 140 mmf.,
nnil dan i ) !

| Hopd siabiting . auasislly conditioned
Ieslapiiig | {0t U hie material is
tranted 1w i e withdrawal from
1hie i1 Blig 18 Smpisaible Tor any
PR tn & ' a1 el base is in-
dividiially tesinel Tns e vosintance and
anly thuae 24 Lihniiy eatalance are
AeCeptile AT Viedosinie hlms are of
1he ,.. Tassbile ssaigiinelsls ABoul Tour out
ol avaey It ip saseetad b the rigid in-

spEction bt e b gabcton of ) films
of the nevssssiy Hasiig

o toipesr of i pbasphar bronze flexi-
hle phare s cia e B aelareacape 1o in-
sure wolformdis of b, saximum and
rato al supacit i heaie

A
MODULATICN METER Y WESTON
The Wesier Shagietoal tastrment Cor-
poratiog PWhi {1 line brought out
A moelida i pesad. satad yin, designed to
Rive Condinisios tidisaiioen ol the percentage
mod i aitodn By bsa o whiont periods in

b hebd inn
W ot iB¥
y

[y UL LT
'““\ }n / m’

Thao
moaodal ML poetiting
A hox,
component,
strament cannat b bornegd oyt

Indieating  tnatrpmant sy a
typn, ahalonad In
which by poases tho current

In ortinery use the in-

radio tranmmittiog sets. A teehuolenl descrip-

tion of this new meter, written by W. N.
Goodwin, chiet  emgneor of 1thes Weston

Compuny will he zent upon request
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Vacu u_rFTubes

Standardization on Fansteel Metals
often results in reduced shrinkage and
waste, while making better and more
uriform tubes.

Fansteel Yongsten
wire — mast dcgend-
able for filamenls
aad heaters. Tey it?

This is because Fansteel Metals are
made specifically for use in fubes, Be-
ginning with the refining of ores and
basic salts, every process is carried out
under the careful direction of men
who know tubes. In the Fanstesl
research laboratory, various types of
tubes are made and tested, and here
much important development work has
been done.

Fanstesl Rare Metals and Alloys are
pure, uniform, dependable—chemically,
physically, electrically. Ample stocks
of standard dimension wire and sheet
are kept on hand, ready for im-
mediate shipment. Wide assortments
of 'specials” are stocked, too, and
those which are not stocked can be
quickly made to order.

Write for samples and prices. |f inter-
ested in receiving suggestions on some
development problem relating to metals,
write the Fansteel research staff.

FANSTEEL PRODUCTS COMPANY, Inc.
North Chicago, lllinois :

TANTALUM ' TUNGSTEN'MOLYBDENUM I
: and RARE M ETAI?_,A,LI_.OYS

§ LA e
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On your office desk . .
. . . and a battleship deck

... FELT

GRAPHIC example of the hundreds of
uses of Felt. Felt gaskets in the mighty,
throbbing turbines of the battle-wagon and
a Felt pad between your telephone and desk.

Will you let us show you how Felt may be
intelligently utilized in your business? The
American Felt Company, largest felt manu-
facturers in the world, maintains a staff of
experts anxious to serve you. It is only
good business sense to avail yourself of such
cooperation,

Felt is supplied in bulk or cut to the most
exacting specifications.

Now is the time to investigate!

American Felt Co.

NEW YORK BOSTON SAN FRANCISCO DEIRO(T
CHICAGO PHILADELPHIA ST. LOUIS

—— e — e — e S ——— — — P e o e

]| AMERICAN FELT CO.. 315 FOURTH AVENUE N. Y. C.
1 We are interested in the use of fel

[ Send sample fore. ... - T

| [l Have your representative call.

| Name..... .
| 2

]

A A D SR S S . |
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MIXING PANELS

Type 98A

This mixer will handle six input circuits and
mix any three. Three channels are provided for
condenser microphones and three channels for
either carbon microphones, condenser micro-
phones or line input.: Input impedances are
optional at 50, 200 and 500 ohms. Uses “H™
type controls, is noiseless in operation and will
fit a standard relay rack. Price $195.00.

GATES RADIO & SUPPLY COMPANY

Manulacturing Eagineers
Quincy, IIi.

Speech Input Apparatus for the:
Broadcast Station
Recording Laboratory
Public Address System
Centralized Hotel System

JENKINS & ADAIR

Condenser Transmitter

Type D6

Patenled U, 8. A. Nao, (700508
Oae. No. 83540 AnuU Foregn

A high qunlity sound
irnnshting dovico for
hrowdeasting, recording
sound  neasurement  aud
announeing.  OQuiput im-
pedunee 200 ohma and 50
ohmx,  Has substantivlly
flin response curve  aud
output — 10 D, 13,

Actuator  responso
curves furnished for pre.
cirton applications,

We have a lnrge stock
of  wecesnories  wuch  as
slands, muspennion clumpas,
microphane  hooms, con-
nectors, eable, ete,

Clustration  ahows DA Com-

denmer Pransnntier $205 .00 and
Type € Clamp  FH.L0 ‘Darth
pricea for UNA, et ¥, 0B

Write for Bulletin 6.)
JENKINS & ADAIR, INC,
ENGINELRS
CHICAGO, U. S. A.

Cable Addresx: JENKADNNIC

Phooes, Keystune 2130 BEEE ettt Avenoe
British Offices: 70 Q)A ITall Ntreet, Tverpoal, Viogland
40 Buckihum Unte. Femidon, MWL Eogdind
French Office: 15 Lue de Chateandun, Asilenes, 1%amio
Mexicaa Ofce’ Av, 5 de Mayo 10, Muecten 1L Alexivo

EASTON CO1LCOMPANY
Marufacturers of High Quality Coils for

RADIO
ELECTRIC CLOCKS
NEON SIGNS
RELAY CLUTCH CONTACTORS
IGNITION SYSTEDNMS
TELEPHONES
BELLS
TELEVISION EQUIFPMENT
ELECTRIC TOYS

The EASTON COIL COMPANY also manufac-
tures high quality transformers for Radio,
Talking Picture Equipment and Neon Signs.

EasTon Coru Company
New Address

22-17 416t Avenue, Long Island City
New York

OHNSON'S

INDUSTRIAL TAPE

OES not nced a loud-
C_D speaker to broadcast ics
perfection.

Radio engincers all know of
and recognize its superioricy,
its holding propertics, lasting

adhesion and non-corrosive

action, It will outlast any
other tape put to
similar usage.
————

Write for free sample and convince
yowrself of 1ts excellence

o
JOHNSON & JOHNSON
New Brdnswick, N. J.
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HIGH EFFICIENCY
LOW COST AND
LONG LIFE
DRY!

Self-Healing
500 V. Peak

HI-FARAD

l)ry Electrolytic Condenners

The N e w Compaet
Screw Mountng
Types in all Sives,
Capacitien andd
Voltage Rutings
for EBvaory
Condenser
Require-
ment,

AEROVOX HIFARAD DRY ELECTROLYTIC
CONDENSERS have stood the test af ptfarmanco,
Tbeir merit has been proved In sxhanstive lnhorstory
and field tests and in actunl uwse wnder overy cons
ceivable condition. They hava Cfurthe |Ill|\m( tholr
superiority in onen compurixon with every sihae mokos
in the field. AERQOVOX HLFANAD DRY ELECTRO.
LYTIC CONDENSERS hanish forvver ahe dungoe and
disadvantages cesuliing £rom ths ald Hyuld slunirelyiie
type condensers in radin sotn. DIY HHFovad vondensors
are unaffected by jurring, vibratlan or hing, Why
build liquid into a radio set whes thormughly ofllclont
and economical DRY aloctralytle voscdonsei ta wvidlnhlo?

AEROVOX WIRELESS CORPORATION
70 Washington Straat, lrooklyn, N, Y,
FREE! gﬂlan::i'lnn ml all "»& M| :'II» “mmy"” ﬁuurlanlnpr:x

o vo fleasar
tlon fer 1the onginesr, sorvineman M»L npol mqlv{

A oopy of m 13- An funk oupdsinfug & waallh of

40-pago, 1031 Condensor anmil MNovistor Mawwal an
wont fres opon renusst, Jush chech, W00 ba andl mal) (he voiipan bslow.

AEROVOX WINELENR CONE., kb Pagineening
70 Waahingtan Rireal, Muy, 1911
Brookiyn, Y. !
Qentleman:

Plenso send me without ahargs or ohllgalinng

) Your 42-payn hnuh The Hi-Faipdt DY iull Tylte Goandensnr,
i ‘ Your 40-paup mmm and Res(slne nn- At lhhluum

The Nesoaroh Woe

Nameo
Sireel

Olty ..ouynvivve - Hinle

GILBY

ILBY Wire

Company has been THE
reliable source for radio
tube filament, and today
slonds foremost in the
opinions of radio tube
ongineers.

We are supplying the cor-
rcel materials for salis-
factory results in the
manufacture of the Pen-
lode and Variable Mu
screen tubes.

| Qur engineering depart-
ment has done and is
doing considerable re-
search to produce the best
filament obtainable. By
development of malerials
together with real metal-
lurgieal control and preei-
sion measurement, we are
able to produce a filament
which is uniform and of
stable characteristics.

We ure able to supply material
to satrict specification thereby
cutting down shrinkage, so
essential at all times.

Cilby — a real dependable
source of supply for filament.

GILBY WIRE

NEWARK

RADIO
FILAMENT.
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Maonufactursrs of

Nickel Chrome Re-
migtanoe Wire

Copper Nlckel Re-
slstance Wire

Nlekel Wire and S8heet

Gilby Procoersed Car-
bonfzed Nlckel for
Plates

Gilby Patonted Sel-
vage Alesh

COMPANY

Wilbur B. Driver, Pres.

NEW JERSEY
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Intermediate
Frequency
Super-
Heterodyne
Transformer

A Complete, Efficient Unit

Peaking Condensers, externally tuned, mounted on
“Coorsite’” base and furpished with Aluminum
Shield. This unit ia suitable for installation either
on top of or under the chassis. Easy extcrnal
tuping from the top with either mounting. Size

214" x 215" over all.

R-F, Band-Pass and
Oscillator Inductances

Lel us quole on your specifications. Attractive propo-
sition lo menufacturer or jobber. Send loday for com-
plele information.

J. W. MILLER COMPANY

5917 South Main St. Los Angeles, Calif.
“Miller Inductences Are Best”

RADIO ENGINEERING

2 S.S. WHITE
RESISTORS

used in each control box

® o o The stomp of approval has been given
. S. White Resistors by the Automatic
Signal Cerporstion, manufacturers of the
Electro-Matic and Traff.O-Matic vehicle
actuated traffic controls. Their contrel
boxes, subjecled to severe climatic con-
ditions, are equipped with S. S White
Resistors. These resistors assure uointer-
rupted service,

The S. S. WHITE Dental Mfg. Co.

INDUSTRIAL DIVISION
Knickerbocker Bldg., New York, N. Y.

WRITE TFOR
DETAILLS

-----
LI

ORI T TR I T S i R
. - ) i '’
LR AL R LR N g Ry

)

THE Group Subscription
Plan for Rapio ENGINEER-
ING enables a group of engi-
neers or department heads
to subscribe at one-half the
usual yearly rate.

The regular individual rate
1s $2.00 a year. In groups of
4 or more, the subscription
rate is $1.00 a year. (In for-
eign countries $2.00.)

The engineering depart-
ments of hundreds of manu-
facturers in the radio and
allied industries have used
this Group Plan for years, in
renewing their subscriptions
to Radio Engineering.

Each subscriber should print
his name and address clearly
and state his occupation—
whether an executive, engi-
neer, department head, plant
superintendent, foreman or
technician, etc.

Remember this Group
Plan when Your
Subscription Expires

(Radio Engineering)

Bryan Davis Publishing Co., Inc.,
52 Vanderbilt Ave.,
N.Y,N.Y.

Los Angeles Chicago Cleveland
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Beat-Frequency Oscillator

Type 413-B Beat-Frequency Oaclliator
Prica $175.00

Any frequency in the band between 50 and
10,000 cycles per second is available by set-
ting the single control of this beat-frequency
oscillator. Operated by batteries, it is readily
portable and makes a practically indispens-
able instrument for the laboratory engaged in
measurements and other experimental work at
audio frequencies.

A request on your buginess letterhead will
bring you a catalog description of this and
other General Radio laboratory instruments.
Please ask for Catalog F-A.

GENERAL RADIO COMPANY

Offices Laboratories
CAMBRIDGE A,

Factory
MASSACHUSETTS
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L4
KELLOGG o 1 s

l

| A A A LA
| CHOKE COILS » »
} TRANSFORMERS »
|

|

|
|
l
|

SPEAKER COILS » »
ALL OTHER TYPES »

| FOR SPECIAL USE

1

Kellogg Switchboard
‘and Supply Company

1066 West ADAMS Street
CHICAGO

—————

. When 2 firm puinining (he uniform
excellence of ity produce for neucly half
acencury—that facr hecomes o eradition
of which ic can well bie proud.

Z AP ON
PYROXYLIN
LACQUER

The struxdard shivwe [RR4 needs no in-
troduction — it stands on irs record.

THE ZAPON COMPANY

A Division of Atlas Powder Company
STAMFORD, CONNECTICUT

_ 3 types

of HAMMARLUND
TRANSFORMER
TUNING CONDENSERS

Now Ready

( HE design has been thoroughly proved
[ in actonal service. 'The materials are
the best obtainable.

Strong Isolantite base mounts inside inter-
Self-aligning
phosphor-bronze ndjustable spring plates—
double riveted. Slotted gripper terminals.

mediate transformer shield.

Capacity or resistunce will not change under

any condition of homidity, temperature or
| vibration.

Three sizes—three ranges, Single (Code
‘ I1CS) ; dual (Code ICD). 10 te 70 mmf.—
[ 70 to 140 mmf.—140 to 220 mmf.
|

Mail Coupon for Sample, Technical Data and
Quotations.

S ]
SPRY
o
AN <
N 6\0
T o e
o‘«\s‘a‘\,&\‘
0\6°°$ 2
rPAECISION Rty

TFov Bewe Radle
/H’émmarlund
! g&\"\@“(\“\‘:“e\‘\.-" cxdl LSt o

PRODUCTS % "
S OB e
p‘w e“%"“\\e““‘;"‘;\t“‘h@‘cﬁ. SR
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Rocke International Electric Corp.
15 Laight Street, New York
Export sales managers for nationally A A A

A A N known radio manufacturers.
 DeWALD TR Wi
Licenued A.C, and D.C. Licensed c o P P E R I R E
by Midget Receivers by For All Purposes
£
1,04 Writa for complete details. B.0.A. 1 Fine Sizex Our Speciaity
PIERCE AIRO. INC SPARGO WIRE COMPANY
115-117 Fourth Ave " New York Cit ROME, NEW ¥ORK
- Yo, Y o Established 1685
MICROPHONES Welcome to
All kinda SIU 00 10 !-35"00
For—Hame Rotarders, Typo 8. Q. P.......... reveeees L8t 310.00 New York and
For Publlc Addresa Work, eta., Tynf' 8 S.... List $§25.00 \
Standard Broadeast Model, Tygs S. 5 . List ;45."0
e R T AOTEL
n »
Alia desk, floor stands, covers and et Exuert Micraphone Renairs. @'VERN‘OR INTO N
SILLVERLEAF MICROPHONE COMPANY
2650 Pasadona Ave,. b S uLas {\nnc;os. Calif. Opposite Penn. R, R. Statien
Mldwest Distrthulors—Dungan & Ste [—DRadlo Nales, Ine. | New York 1 1 .
1407 Mlohl‘gnn Ave,, 8o. Representatives wanted ‘ :i:: :-)c:n:sll'Lg;xylo;‘zogl;-l'{tx::l[;:c\‘rs;;fu: d

ench with Servidor, hoib, ciceuluting
Ice watar ang rm]io ey istony,

Quelity wire 10r eyery ® 8] Rook=up
"Alvhlx" a |II hnk bral ?‘Pd hogk-up wirs mmde
n patenled process
Alphs "NJTomln" Wln (eatored Rubher)
BARE-TINNED.-ENAMELED-RUBBER COYERED
—CABLES TD BPECIFICATIOR—

ALPHA WIRE COBFORATION
&) Howard Bt., New Yoerk City

31T

S,];?r;r xfl’;\?EgS The Home Hotel of New York
Combined Thicknuss Homelike in service, appointments and
Let us soloe your focation . . . away from noise and con-
SRR Mrelier frrnlenis gestion, yet but a few minutes from
EISLER ELECTRIC Times Squere . . . garage facilities for
76U Scuth 13th Street,
NEWARK, N, J. jourists.
- Room and Bath frem $3 alngle, $4 double—500 rooms
Home folks wlll like this hotel
Baach-International === HOTH ==
Compound High Vacuum Pumps | BRETTON HALL
She fo P pobe AL e B e eiors Jeeving BROADWAY at 86th STREET
fectory, Write for detalls NEW YORK

INTERNATIONAL MACHINE WORKS, Inc.
527.529 Thirty-Second St., Unmion City, New Jarsey

COILS " \ CLAMP NA"'S

Choke-Impadance — — Magnet-Transformer

TRANSFORMERS

Audio—B-Power Unit—Breadcast Statien—OQutput
Filament Heating—Powor—Stepdown

{ CLAMP NAIL CO.

Hove wr quate 1o your :pc‘clﬁcanoyn FREE Samples \ R 1512 Palmer 51,

Seénd for

CHICACH, JLL

POWER TRANSFORMER CO., 145 W. 22ad St., New York City and (otalox

ELLIS |

MICROPHONES Stampings

AND ACCESSORIES - *W | | Pressed Metal for Radio Industry
Wm're FOR DETA||_,S l Steel, Aluminum, Copper, Brass and all Alleys

o { Dot
ELLIS ELECTRICAL LABORATORY 2 ‘ Send lnqwires. aud Drisiugs

oo st oAk METAL SPECIALTY CO, 33 Riverside Dr.

337 WEST MADISON ST CHICAGO, ILLINOIS
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RadioTube Makers

SON OIL

PORT HURON,MICH. _

ACHE
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ERRANTI

For AMPLIFIERS and Special Impedance
MATCHING TRANSFORMERS

to meet precision requirements
Write for informution.

FERRANTI, Inc.

130 W. 42nd St., New York

I. R. E.
Convention
Booth Number 150

I LA

Radio Engineering

( eAdvertising Forms for June )
R.M.A. Number close May 25th

OO

R. M. A.

Convention

Booth Number 121

'CONDENSER PAPER

. 182 Cornelisen Ave. Newavk Ave,

Jersey Civy, N T, Mills at " 77 Filizabeth, N. J. l

PETER .J. SCHWEITZER, Inc.,
200 Fifth Ave. Nc\_v_\_/grk

i
!

Wireless Egert Engineering

179 Greenwich Street
New York

ANNOUNCING

A standard line of instruments
designed for high frequency work.

Write for our Catalogue A

\C "RAND!-MIKE
MOST EFFICIENT GENERAL

UTILITY MICROPHONE KNOWN

List *1O Complets

The reuly peclecied single buteon
haod microphone. Two models, **Reg~
olar™ and **Special Home Recording. ™
Scicatifically damped disphragar, gold
plated butean, toggle switch, 15-foot
cocd. Finished bronxc or guometal,
Dealees, write fur oor “direct dral .
Get our complete cacalog.

UNIVERSAL
MICROPHONE CO., Ltd.
1163 Hyde Pack Blvd,
 INGLEWOOD, CALIF.
@ e s uenndar Micropbooes 45 to $350. Also cables, plugs, lumi‘l)f.m-

n&o.‘l’.lu::ﬂlca !{ cry, rovuntiags, standy, e1c. Expert micraphoor repaies.

No. 1273

On Your SOUND
EQUIPMENT PROBLEMS

ELECTRAD, persisiently pioneering since the
birth of radio, has vow developed z highly
perfected complete SOUND AMPLIFYING SYSTEM.
There are standard, moderately-priced models which
meet every modern requirement for large, small or
portable insinllations—together with all accessories
and expert enginecring and accoustical counsel.
Write Dept. RE-5 for Descriptive Literature

175 Varick St, New York, N.Y.

— ELECTRAD =
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0707 77z

HOTEL

2LHA WANINGIO)

i ATLANTIC AVE. AND EIGHTH ST. g
! VIRGINIA BEACH VA.
i Fireproof brick constructien.
i The caolest spot on the beach.

‘ Invigorating breezes (rom ocean on Eaet and
it Lake Holly on WesL
jed Bright, airy outside rooms, perlor suites acd
e apartments, private baths, superior cuisine— TS

sl Surf bathing, riding, ﬁahmg golf, dancing, @i/
i privato tennjs coart and children's play- ¢l

| ground.,

J. WESLEY GARDNER, Manager

S 7

TYPE H M
26.00 YYPE I M
$25.00

Transverse Current Les Stnd

MICROPHONES

Wri(c for 20-page catalogue and price llst describing
microphones, mitrophono amplifers, S0-watt power
am Uhers, glanl dynamic alr column units, exponen-
herns, synchronous and non»synchronous turn-
t!blﬂ and complete Fanal mounted equipment for
schools, hotcls. hospitals, parks. skating rinks, stcam-
ships, eirplnnu; auditoriums, theatres, cte.
Centralize Rezponsibility for the Saccess of Your
Installations by Purchasing All the Parts From
One Sourcs.

Amplion Corporation of America
133 W. 21st St,, New York City

NN

FOR BETTER BUSINESS
VISIT NEW YORK

5O

X dallg
+ o « Secures a fine room and bathe-.
others at $3°°and $35°
AT ONE OF NEW YORK'S BEST HOTELS

T:BRISTOL

48% ST. EAST OF B'WAY »+ NEW YORK CITY
OWNERSHIP MANAGEMENT +« T.ELLIOTT TOLSON, Pres.

\\\\\\\




MAY, 193]

Page 67

RADIO APPARATUS TESTING l

Life tests
of vacuum tubes.
of al kinds of instruments.
Determination of inductance
and capscitance at various
frequencies. Recs'stance meass-
urements, motor fosts, magnetic tests, etc.

and characteristics
Calibestion ‘

Electrical Testing Laboratories

80th St. and East End Ave.

New York Ko

ylest

Astatic Microphone

Type 230
Many features including signal
lights and three values of out-
put impedance makes the 230
of outstanding value for Public
Address, Recording and Broad-
cast use.

Bulletin No. 3 on request.

ASTATIC MICROPHONE
LABORATORY
YOUNGSTOWN, 0.

New_York:

f, C. Powcll & Co.. Ino.

350 Madison Ave.

Chiocago:

Rognl Recordiog & Film
tudios

65| N. Michlgan Ave.

F, offer to manufac~
turers interested in

EXPORT

the services of a dependable organization,

well established in the entire foreign field

AD. AURIEMA, INC,

Manufacturers’ Export Managers
116 Broad Street, New York, N. Y.

We Cater to Laboratories—Broadcasting

Stations—Talking Movies, Etc. Parts for
any and every item you may need always
on hand. Call on us for your requirements

~IhoHomae of RADI!
45 VESEY STREET, NEW YORK CITY

LAMINATIONS '

for Audio & Power Transformers
SPECIALIZED METHODS—YEARS OF EXPERIENCE
Wide Variety of Stock Standard Sizes
Dimension and Price Sheets on request
We Also Make
PERMANENT MAGNETS—DIES—TOOLS—
METAL STAMPINGS
Facilities for prompt service

/1100 fo 1120
E.Twenty-Third §t

INDIANAPULIS, IND.

Thomas & Skinner

Steel Products Co.

WIRE

ELECTROHM (wouvo) RESISTORS
Durable—Dependable—Accurate—Economical
—Correctly Rated
Four Years’ Service in the Equipment of the

New York Stock Exchange
Without a Breakdown
No Other Resistor Can Boast This Record.

Eleotrahm Resistors ars not Fused—Firod—Baked—elc. to any degres beyond
tho annceling polot of tbe resistance wire: conlecls hatwecn wire and
teriofoxly are nor Bragzed—Spot-Welded—Soldered—Coated—eta. ; all these
methods eauso pickel oxide whilch hag been tbe “"Wuterloo™ of veslstam for
neurly balf & century. &leotronm Reslsiors havogproven their superiority.
Specify Elactrohm Rosistors §n your new models. AsX your usaler (or thewn.

Manufaoturers—Sand us your Reststor spoolfications mod we will submit
eampies end guolations.

ELECTRICAL RESISTORS, INC.

179 Riverdale Ave., 24 Onondaga St.,, Yonkers, N. Y.
Telephone Nepperban 5858

Ny SORO

From Lrery Servico

When tubes blow . . . Alter equipmeant falls . .. tone
quality suffers . . . Install AMPERITE. Automatlcally
regulates line voltage Auctuatlons, up and down,
batweea 100 and 140 valtx to exact requirements.

Easlly installed inSml withoutchassisch
SatisPes customars...reduces free service ... pays

\\ AMPERITE (grporation

561 BROAOWAY NEW YORK

SERITE

Self-Adjusting _
VOLTAGE CONTROL

Write Dept. RE-8
for 1lve prafita
aekina prupositiun,

-

for the

RADIO TUBE INDUSTRY

Any mesh woven accurately to your specifications.

“CLEVELAND”

| Wire Cloth renowned for its Uniformity, its Soperiorty.
its Durability.
Advise us of your Requirements:

The Cleveland Wire Cloth & Manufacturing' Co.
3571 E. 78th Street, CLEVELAND, Ohio
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SERVICE
ON

WAZXES—AI kinds,

and Electrical Cables, Etc.

ing Devices and Specials.

Rubber-Covered Wire.

DEPENDABLE

QUALITY — UNIFORMITY

WAXES — & — MELTABLE
INSULATING and WEATHER-
PROOFING COMPOUNDS

IMPREGNATIONS—Condensers,
Caovered and Weather-Proofed Wire, Telephone

Coils, Rubber-

SEALING COMPOUNDS—Coils,
Batteries (Wet & Dry), Pot Heads, Cables, Wir-

FINISHING—AIl grades of Weather Proof and

SPECIAL COMPQUNDS

Condensers,

35th St. & Maplewood Ave.
Chicago, Il

“For aver 35 yrs.”

ROEBLING

WIRE —Antennae (plain or enameled). Con-
necting and Ground (Rubber cavered, braided
ar plain).

STRAND - _Antennae (plain or en-
ameled) —Double Galvanized.

BUS BAR -Lirzendraht-Loop

MAGNET (Coueon or Silk)

WIRE
PRODUCTS

JOHN A. ROEBLING’S SONS CO.
Trenton, N. J. Branches in Principal Cities
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MULTIPLE TAP SWITCHES

No. 7070 A No. 7000 A

Standard and special dcsigns

No. 7030 A
Our plant end engineering faollittes lemil (hemmelves to
the production of Epeclul requircmenty on ahart notlee.

Inqulries sollcited.

Soreng Manegold Co.

771 Mather St. Chicago, IlI.
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FOR

ECONOMY IN METERS

uge one of the

WELL KNOWN

RAWSON
MULTIMETERS

Measuring From
| Microampere to 100 Amperes
and

20 Microvolts to 1000 Volts

Although some caver 14 Ranges they src exception-
ally SIMPLE to operate.

Only 3 BINDING POSTS: | for volts, | current and
| common to both, with well designed switch to
select desired range.
Runged construction.

AH Mechanically clamped for transit, thereby pro-
lecling pivots against unnecessary damage.

Double pivot movement supplbed unless otherwise
ordered.

Prices ranging from $80 to $150.

RAWSON
ELECTRICAL INSTRUMENT CO.

Incorporated 1918
95 Windsor St.,, Cambridge, Mass.

Branch Office: 91 Seventh Ave., New York City
Midwestern Representative
Earl N. Wckber, Daily News Bldg., Cbhleago, Ill.
Specialists in High Sensitivity Meters

There's an accurate
TEST OSCILLATOR
The DAY'RAD 1vpPe 330

The greatest combination of accuracy and
low price ever offered in a radio service instru-
ment is found in this Multi-Frequency Oscilla-
tor. It has 8 fixed broadcast frequencies to
meet the standards of
m o s t manufacturers.
These frequencies are
600, 750, 800, 1000, 1200,
1250, 1400 and 1500
Kilocycles. .

There are three inter-
mediate frequencies for
super heterodyne align-
ment. These are 130,
175 and 180 K.C. with
vernier calibrated in one
K.C. steps from 170 to
183 Kilocycles.

The instrument is
thoroughly shielded and
has shielded variable out-
put control.  Filament
current to ‘30 tuhe supplied by 4 dry unit cells; plate
current from one 2214 B battery; all self-contained.

Adapted for alignment, tracking, neutralizing super
heterodyne receivers and all other types using tuned
frequency stages, neutrodyne, etc.

The DayraD Vari-Range Output Meter, Type 50, to follow ad-
justments.  Deslers’ Net Price 210.00.

Tie Radio Probucts Company

5th & Norwood Dept. E Dayton, Ohio, U.S.A,

FOREST
RECTIFIER

Leading Sound Recording Studlos, Theatres,
and Laboratorfes where unfaltering current
supply is required use FORES8T—bscause
it is superior.

Adaptable to all sound equipment—inter-
changesable with your present storage bat-
tery—several types.

Just turn the switch to con-

vert a 110 ar 220 v. a-c.
into fully filtered d-c.

" FOREST ELECTRIC
CORP.

New and Wilsey Steets
Newark, N. J.
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HIGH GAIN

A shielded intermediate-
frequency transformer
with “Varitor” condenser
tuning in primary and
secondary circuits. One
hundred and fifty to two
hundred k¢, with standard
production windings or
step-up ratios. Mechanic-
ally suited to upright or
inverted mounting.

ManuZactured in three standard values of gain and
selectivity, meeting the requirements of any inter-
mediate frequency amplifier.

COMI'LETE LINE OF MANUFACTURERS’

Direct
and

Friction
Drive

Full—;md
Sector
Vision

The DeJur-Amsco complete line of dials
meets the manufacturer’s predominant re-
quirements of excellence, economy and
standardization.

This new line of DeJur-Amsco Full Vision
Dials combines the economical requirements
of midget receiver design with the luxury
and refinement of console types. In kc and
metric scales,

Write for Ulterature describing the complete

line of De&Jur-Amsco Radio Manufacturers’
parts

[DeJur-Amsco Corp.

. Varitors—Variable Condensers——Power Rheostats—Dials
Pilot Lights———Escutcheons

95 Morton Street New York City
See Our Display at the Chicago Trade Show

An
Important Announcement
Regarding
THE

ACRACON
ELECTROLYTIC
CONDENSER

Acracon Electrolytic Condens-
ers are now available in the
following capacities at 440 volts
peak: 2, 4, 6, 8, 10, 12 and 16
microfarads, and at 475 volts
peak, up to 12 microfarads.
Lengths range from 27 inches
to 4% inches, according to the
capacity.

All Acracon units are of the
single hole inverted type, which
was Introduced by the Con-
denser Corporation of America
and which has won the approval
of the industry.

Specify Acracon Electrolytic
Condensers. Also by-pass and
filter condensers.

Write Today, Enclosing Specifications! .

*All Accacon Features Are Protected by Patents Pending

Condenser Corporation of America
259-271 Cornelison Ave. Jersey City, N. J.

Factory Representatives in:
Chicago St. Louis Los Angeles
Cincinnati San Francisco Toronto
and other Principal Cities

".N\
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News
of
The Moment

Experimenters!
Aétention

Here is a now type
Filament Transformer
No. 908
is the number. 2!
volt, 314 amp. with
Center tap.

$2.50

Television

When you waat a
Power Supply Unit
or Special type
Transformer for
Television we  can
Supply it.

Axk for Detarls

Seasons, Styles and Tubes
May Change
But

—you know from experience that Dongan
can be counted upon to have the proper
new design of Power and Audio Trans-
formers to match perfectly with the very

special requirements of Your Receiver.

This has been happening for years—ever
since Radio started. Change is the very
life blood of Radio. It's a virile, adven-
turous industry and has no place in it for
the timid and procrastinating.

Back in 1922 the leaders among the
manufacturers were using Dongan Trans-
formers. Nine years later the leaders
— different names however — still are.
Dongan has always kept pace and regard-
lese of the changes that take place each
year Radio manufacturers have come to
consider Dongan as the reliable source

for the best in Transformers.

Dongan Electric Mfg. Co.
2991.3001 Franklin St., Detroit




Bose of Bokelite Molded
for Aminco Supersensi-
tive Mercury Relay made
by American Instrument
Co., Washington, Q.C.

One press operation
completes this attractive insulating base

Bases for sensitive electrical devices should be primarily
excellent insulators. They must guord delicote working
parts against current losses and short circuits, They must
have strength to protect the device'against chance shocks
and blows. They also should be attractive in oppear-~
ance, simple in design and economical in manufacture,
How well Bakelite Molded fills all of these requirements
may readily be seen in the base of the Aminco mercury
relay. This base is strong and ottractive and provides
exceptional insulation. Each base leaves the mold com-

plete and accurate in every detail, with markings and
lettering In sharp relief, and permanently lustrous finish.
Drilling, machining and finishing are eliminated.
Bokelite Molded, because of its high dielectric and
mechanical strength, its adaptability to multiple pro-
duction and the simplicity ond beauly it imparts to
finished articles, is @ most favored material for insulat-
ing all kinds of electrical, radio and electronic devices.
1

Werite for our illustrated booklet 38M, “Bakelite Molded”,
which further describes the material and its uses.

Bokelite Engineering Service—We monufacture a wide variety of Bakelite resinoid molding materials, varnishes, lacquers, enamels, cements,
ond other products. Twenty-one yeors experience in the development of these materials for electrical and olher uses, provides o valuable
background for the cooperation offered by our engineers and laboratories.

BAKELITE CORPORATION, 247 Park Avenue, New York.

CHICAGO OFFICE, 635 West Twenty-second Street

BAKELITE CORPORATION OF CANADA, LIMITED, 163 Dufferin Street, Toronto, Onlasio

BAKELITE

xreqTIAS B U5 PAY, OFF
B sepitlered tade modks hown above difirguish molorkls mumarical sgn los inkaity, or unlimited quantity, I symibolizes the infirile.
mandochaid by Bolakts Coporaron. Undir the capial "6 is tho w bl prasont aadd Wtirs vses of Bolaliin Covporosiond prodhcts

THE MATERIAL OF A THOUSAND USES

I



