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Vacuum Impregnated
To Keep Out Moisture

Moisture is the enemy of every fine coil or winding and Dudlo coils
are not only shipped ‘‘bone dry,” but unusual precautions are
taken to see that they stay absolutely dry.

Dudlo coils are kiln-dried to drive out any moisture and then
placed in huge vacuum tanks to exhaust the air pockets. The
waxes and compounds applied under heavy pressure thoroughly
penetrate the windings and prevent, for all time, the absorption of
moisture.

But this is only one feature of the Dudlo processes.

Step by step the manufacture of Dudlo coils advances by the use
of special methods and equipment and under the most rigid and
frequent inspection—processes made possible only by immense
production—the largest in the world. The result is a uniformity
In addition to being the world’s headquarters and dependability of product that causes leading manufacturers

; indings, Dudlo is al : : : :
17:’.-dl?:fz':g:ﬂ‘;;‘.’,’tl‘fcﬁﬁi‘:lgﬂsﬂ:‘f m;ganr'sw‘-‘i,s: to depend exclusively on Dudlo for their coil requirements:.

OUDL

DUDLO MANUFACTURING CORPORATION, FORT WAYNE, INDIANA

56 EARL STREET 160 NORTH LA SALLE STREET 4153 BINGHAM AVE. 274 BRANNAN ST.
NEWARK, N. J. CHICAGO, ILL. ST. LOUIS, MO. SAN FRANCISCO, CALIFORNIA
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DUREZ—molded parts with high dielectric
strength and permanent luster— DUREZ

Duvrez molded paris have a rap-
idly inercasing range of applica-
tion in the radio, automotive
and clectric appliance industries
wherever a combination of high
dicleetrie strength and excellent
appearance are essential, Durez
is  clectrically  non-conductive,
non-inflammable and is resistant
to heat. It has a permanent high
luster after molding, and neither
wear, age nor deteriorating: agen-
cies affeet its attractiveness. The
surface will not crack or check.

Durez molds with perfect ac-
curacy. It duplicates exactly the
smallest detail of inwricate design.

S END F O R I T

Complex parts ¢an be made rap-
idly in a single operation, and
the high mechanical strength of
Durez makes thin section mold-
ing entirely practical.

Radio pancls of Durez molded
with ornamental inseriptions and
¢mbossments present a handsome
appearance. The strengith of
Durcz permits the extensive use
of holes, slots and metal inserts
in molding pancls and sub-pancis.
Dials, instrument cases and tube
bases arc made quickly, durably
and beantifully of Durez.

Durez is speeding the produc-
tion und improving the products

OO0 KL BT DO
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of many industrics. Use the fa-
cilities of the Durez laboratory
to determine its place in yonr
process.  Counsel and investiga-
tion without obligation.

Molded samples of Durez and
complete data sent on request.
Specify use and color.

GENERAL PLASTICS

INCORPORATED
NORTH TONAWANDA,NEW YORK

CHICAGO NEW YORK SAN FRANCISCO

[ W I TH DURETZ">
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EDITORIAL

OW that we are well along in the midst of the 1928
radio season. it might be well for all factors in the
industry to take stock of the accomplishments-—the
progress—which the industry has made,

The radio industry might «till be said to be in its infancy.
Developments are in the offing along the lines of telephonie
communication, picture transmission, television, ete., which five
vears from now may alter the aspects and aspirations »f the

entire industry.

To date, the radio industry has accomplished so much.
Financially it is on a measurably sounder basis than at any
time since its inception, The broadeasting situation, while not
ideal. ix. in the opinion of the “pest niinds” and apparently the
vast majority of the program receiving public. in a happier
condition than ever before. Merchandising is conducted on o
sound, aggressive basis which is productive of returns for
manufacturers, distributors, dealers and professional men
alike,

The day of the weekly Uitra, Ultra Sedanafore as carried in
radio publications and newspapers, is more or less a thing of
the past. Developments for the past year have been along the
lines of sound engincering and mechanical improventents- -the
lowering of production and assembling costs, with a large and
greatly appreciated saving to the buying public—the employ-
ment by the manufacturers ot competent engineering and tech-
nical personnel—the development of efficient servicing arrange-
ments working from the manufacturers through the distribu-
tors to the dealers and the dealers’ service men.

In times gone by, the radio industry was promoted by get-
rich-quick financiers—engineered by youths with a mental
quirk—publicized by advertising men with a merchandising
conception based on established industries but disastrous to
yvonng developing ones.

However, today the industry itself, drawing from the hest
minds and most prominent factors in the olectrical industry,
wtilizing the facilities of the furniture and eabinet manufae-
turers, drawing upon the resources of scores of other indns-
{ries, assumes its righttul position as a leading industry, It is
recognized ax such hy the large Universities, as evidenced by
the addition of courses in radio ax a part of the curriculnm.

The trade organizations ably manned, ably headed, are doing
fine developmental work. The industrial organizations, on a
basis of mutual contidence and cooperation have succeceded in
stabilizing the field.

The industry finx become a power, through its main activities
in the broadeast field. The two, which are dependent npon
eiteh other, work together ax a beneficial influence on the entire
country—and the world.

The engincers deserve a large amonnt of credit, Improve-
ments in trnsmission and reception have done more than any
other one tactor in placing the radio industry on a sound hasis,

Thus has the industry developed in the past few years,
What will the next five years bring’—M. L. MUHLEMAN-
Edilor.

Austin C. Lescarboura
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OU'VE heard a lot lately about the

use of the Eveready Laverbilt “B”
Battery No. 486 as a source of power
for short-wave, low-power transmit-
ters. Here's another way in which the
Layerbilt makes transmitters more reli-
able, more cconomical, and helps make
better DX records—as a “C" batterv.
Harry F. Dobbs, Director Southeast-
ern Diviston, A. R. R. L., operating
+ZA at Atlanta, Ga., uses two Eveready
Laycerbilts on his transmitter, to put
2215 volts bias on the grid of the oscil-
lator, and 90 volts on the amplificr.
“Fhe rugged construction, compact-
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ness of size, and long life make
Eveready Batteries particularly adaot-
able for this installation,” savs Dobbs.
“The batteries shown in the illustra-
tion have been in use more than six
months and show no drop in voltage.”
For amateur radio, as well as broad-
cast reception, KEveready Laverbilt
can’t be beat. It is, as amateurs the
country over tell us, the longest-lasting,
most economical of “B" batterics.
NATIONAL CARBON COMPANY, Ixc,
New York San Francisco
Unit of Umon Carbidc and Carbon Corporation

Tuesday night is oercady Hour Night—9 P, M.
Eastern Standard Time, through the WEAL neticorl

eVEREADY

Radio Batteries

~they last longer

Page 1027

And to keep the grid bias constant
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SHAKEPROOF
LOCK WASHERS and LUGS

Tangleproof-
Tone
c -~
Spreadproof-
thats ,

Shakeprooi

1 the Foisted Jeeth
that lock”
, Shakeproof's Twisted Teeth, evenly distributed
4 around the diameter, insure a multiple lock
that_ resists vibration and prevents loose con-

Tyme 11 nections. And Shakeproof cannot tangle or E—
F.xternal spread_ Internal
A lock washer and a

lug terminal in one— -
Shakeproof locking wire lugs prevent loose connections S

2nd eliminate one assembly because they are a lock washer
and a terminal in one. Good radio sets stay good with -
Shakeproof Lug Terminals.

Type 20064

Send for Free Samples Today —
Make Your Own Convincing Shop Test!

SHAKEPROOF
Lock Washer Company

Division Illinois Tool Works

2511 North Keeler Avenue, Chicago, Illinois
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PRINCIPLES of RADIO COMMUNICATION

(Second Edition)
Completely Revised and Up to Date by
JOHN H. MORECROFT

Professor of Electrical Engineering, Columbia University
Past President Institute of Radio Engineers

B

RADIO ;
FREQUENCY -
MEASHREMENTS |

assisted by
A. PINTO
Electrical Engineer, Otis Elevator Co.
and

W. A. CURRY

Assistant Professor of Electrical Engineering, Columbia
University

Saves Hours of Calculation

RADIO FREQUENCY MEASUREMENTS
b;
E. B. MOULLIN, M. A., A. M. L. E. E. For use while measure-

It contains formulas for measurements that the experimentor in the ments are in progress.
past had to derive for himself. Theories are made practical by ex. This book shows how the
amples. Practically every measurement is illustrated y an example.
There are copious instructions about the manipulation’ of apparatus.
The use of th vacuum tube voltmeter is described.

Practically a

New

Book—including all

new developments

but  retaining the

good features of the
old.

latest discoveries in R.F.
measurements are practi-
cally applied.

fish [T NIt i [T

Let Radio Engineering Assist When You Are Adding
to Your Technical Library

See offer at foot of this advertisement

It ORI LRI o s oA OLAO OO a3 I i LTECRELN g
ENGINEERING WORKS
RADIO FREQUENCY MEASUREMENTS.....ceviuiennunennnnnnnnnn .. by E. B. Moullin, M.A., AM.I.LE.E. $10.00
THERMIONIC VACUUM TUBE..tureuneuneunnrrneenaean e, by I1. J. Van der Bijl, M.A., Ph.D. 5.00
*MANUAL OF Rap10 TELEGRAPHY AND TELEPHONY.................00o'''oo.. by Admiral S. S. Robison 5.50
EXPERIMENTAL ELECTRICAL ENGINEERING.....uusununn ono \ by Vladimir Karapetoff 5.00
(and Manual for Electrical Testing) t Prof. EE., Cornell Univ.
VECTOR ANALYSIS:uuneueennennneuneieeuneenenne e by Joseph G. Coffin, B.S., Ph.D. 2.50
THEORY OF VIBRATING SYSTEMS AND SOUNDS. . evvrnnneernnnnn o, by Irving B. Crandall  5.00
Bell Telephone Labs.
PRINCIPLES OF RaDIO COMMUNICATION ...t te i eeeeas e by Prof. J. H. Morecroft 7.50
GENERAL PUBLICATIONS
PRINCIPLES OF MODERN RADIO RECEIVING.....oovuneeren el by L. Grant Hector, Ph.D. 5.00
PrACTICAL RaDIO CONSTRUCTION AND REPATRING.........oovvinionnsn by Moyer & Wostrel 2.00
ELEMENTS OF RADIO TELEPHONY.....uorrn e e by I¥. C. Ballard, Jr., M.E. 1.50
WIRELESS PICTURES AND TELEVISION........eeeveeeesnnnnnn by T. Thornc Baker 2.50

*® Robison’s Manual is the standard radio text book of the U. S. Navy.

Note.—Radio Engineering will be glad to give information concerning the above works and other
radio and engineering books, in which subscribers may be interested.

Note: Your subscription, or the renewal or
extension of your subscription saves $1.00
toward the purchase price of any of the above
publications.

Just add $1.00 to the price listed opposite
the book desired. Send check or Money Order
to RADIO ENGINEERING, 52 Vanderbiit Ave.,
New York City, and you will receive a full
year’s subscription to RADIO ENGINEERING and
the book (postpaid) by return mail.
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For Better Sets and Units

You can secure the reliability of fixed resistance with the convenience of
variable resistance, by using Clarostats. Furthermore, you can avoid resist-
ance troubles at the very start, by using Clarostats. Lastly, you can cash
in on the popularity of the Clarostats, because these devices are now the
recognized standard of radio resistances.

The Clarostat is not an ordinary variable resistance. It operates on an
entirely different principle. It assures positive conduction at all times,
instead of conduction through loose contacts between conducting particles.
It covers an enormous resistance range—several times that of any other
variable resistance—with micrometric adjustment. It holds its adjustment
indefinitely and without fluctuation to cause troublesome noises. And within
its current-carrying rating, it will last as long or longer than any of the other
components in your assembly. The Clarostat means an end to your resist-
ance worries.

But be sure you get Clarostats. Clarostat is being widely imitated in
appearance but hardly in performance. Look for the name stamped
on the shell. Accept none other.

There’s a CLAROSTAT for Every Need

HEAVY DUTY CLAROSTAT handles still
more current. It is especially intended for
that radio power unit which compensates for
fluctuating line voltage—a most fmportant

MIDGET CLAROSTAT will improve your
receiver. Use it for controlling volume, plate
voltage of r. f. tubes and detector, regen-
eration by a micrometric means, stabilizo-

tion, and in a dozen other ways. This . merchandising point in these days of socket-
tvpe is extremely compact. Occupies mini- power radio. With this device, the set
mum space on the receiver panel. In- operator can instantly adjust his operoting
tended solely for receiver applications— voltages, in a group, in compensating for

high or low line voltage. The radio public

not for radio power units.

- . is beginning to appreciote this feature. Yet
tne s.anuracturing cost is so slightly in-
creased !  (25-watt rating.)

STANDARD CLAROSTAT handles more cur-
rent than the Midget. Use it for voltage con-
trol in your radio power unit, for it has the
endorsement of the majority of radio power
unit manufacturers. The radio market is
.flu'll in faver of radio power units with ad-
justable wvoltage taps to compensate for
changes in circuits and tubes—provided the
voltage taps remain fixed when once ad-
Jjusted. (20-watt rating.)

FOWER CLAROSTAT is the big brother of
the Clarostat family. It is intended for that
A-B-C radio power unit and the series-
filament set, as a heavy-duty variable con-
tro!. It is also employed as a line-voltage
control in the lurger radio power units, as
well as for group control of voltages. [t
will withstand the load alone, in most ap-
plications, or it can be used for greater
loads by shunting it with a suitable fixed
resistor. (40-watt rating.)

Write to us regarding your resistor problems, and we shall help you solve them.

Resistors
BROOKLYN,

www americanradiohistorv com

We
are prepared to furnish variable resistors in any range and capacity necessary to meet
your specific requirements.

AMERICAN MECHANICAL LABORATORIES, INC

Specialists in Variable
281 -287 NORTH JIXTH JSTREET it

CLAROSTAT

N.Y.
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INEW!

SUPER -HILODYNE

ABSOLUTELY IMMUNE FROM PATENT LITIGATION

|
KITS ‘ CHASSIS
For For
Builders Manufac-
turers

The “SUPER-HILODYNE" is not a variation of existing circuits. It is entirely new and
novel in its conception.

The “SUPER-HILODYNE?” is available in kit form, for the trade and custom builders. It
builds economically, efficiently, and assures ultimate satisfaction to the user; designed so
that it may be installed in a 9 x 24 x 1214 cabinet, as a complete chassis, or in three separate
units, consisting of a unit each of the tuning or vario-frequency unit, untuned radio-fre-
quency unit, and audio-frequency unit, simplifying eventual service in the field, inasmuch as
any unit may be easily extracted and replaced with a new unit in a few minutes.

Competitive and comparative demonstration against any commercial or otherwise built
receiver, employing as many or more stages, will easily convince the most discriminating
engineer that never before has a circuit been designed with real single control operation,
that will bring in DX with the volume, tone, quality, and selectivity that is possible with
this new Nine Tube “SUPER-HILODYNE.”

Manufacturers, engineers, professional builders, write for complete information.

Algonquin Electric Co., Inc.

245 Fifth Avenue New York City

www americanradiohistorv com
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Precision

You cannot measure CeCo Tube performance and
quality with a micrometer. Only the “yard stick” of
experience, scientific skill and experimentation can
determine the super-value of CeCo Tubes in steadiness,
clarity, volume, longer life. Since your technical skill
and equipment qualify you to make an engincering test
of CeCo Tubes, we invite you to do so, feeling certain
that the results obtained in your own laboratory will
fully justify our claims of CeCo superiority. Nearly
every qualified engineer who experiments with CeCo
Tubes under test conditions adds his endorsement to
the long list of recommendations received from such (
radio authorities as Browning, Lynch, Cockaday, Hark- '| |
ness, Hurd, Best, Bernard, Henney and others. All
have used and recommended CeCo-—The Tube of
Longer Life.

Ask Your Radio Dealer for
Complete Data Sheet or write direct to

C. E. MFG. CO., Inc., Providence, R. I., U.S.A.

Largess exclusive Tube Manufacturers in the World.

There’s a CeCo Tube
forEveryRadioNeed~
General Purpose Tubes
Special Purpose Tubes
Power Tubes
Filoment Type Rectiftiers
A.C.Tubes

www americanradiohistorv com
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Notes on the Testing of Audio Frequency

Amplifiers

Testing Procedure. Curve Drawing Apparatus and a Discourse on

UNDAMENTALLY, the testing
of awdio frequency amplifiers
consists of an examination of
the operational and struetural
features of the amplifier with the view
to determining the following points :

1. The voltage amplitication, with
specint regard to the relative amplitiea-
tion at various points along the mudio
frequeney range,

2. Ability to produce the necessary
output power for the particular use
for which it ix intended, withount dis-
tortion of the  impressed

Amplifier Distortion
By Edward T. Dickey'

methods, or even alt of the nrost im-
portant  methods, of attacking  this
problem, Disenssion will be contined
to the methods< which have been found
by the author to give the best results
in combined accuracy, speed of test,
and simplicity of operation,

The apparatus necessary consists of
the following three essentinls:

AL\ source of variable audio fre-
(queney potential, eapable of supplying
the require:dt ampliier input potential,

was possible to obtain from the oseil-
lator of the type nsed by the author,
audio frequency potentials of the order
of 50 volts, The wave shape of the
oscillations obtained from a properly
construeted oxeillator of this type, can
be mide to contain not more than 1 ov
2 per cent of harmonices, and the output
potentinl will remain effectively con-
stant over the frequency range from
30 to 10,000 c¢yctex approximately,
without readjustment,

1t has beeome a fairly well estab-

wave form.

3. General operational and
structural practicality with
reference to suclt points as:
freedom  from  audio  fre-
queney howling, susceptibil-
ity  to  howling  through
lengthening  of  the  input
and outpnt  leads. correct
vatues of grid and plate
potential for the particular
tubes uxed, ete.

OF these points, the most
important. amd  those re-

lished practice in  radio
lnboratories, to use a loga
rithmic scate for the fre-
quenpey  in plotting  audio
frequeney characteristic
wraphs, 3y property shap-

ing the plates of the tre-
quency  adjnsting  variable
condenser, it is possible to
make  the frequency  pro-
duced by the oxcillator vary
togarithmically with respecl
to the condenser dial. The
advantage of this will be
evident when the method of

quiring the most equipment
and care in their deter-
mination, are undoubtedly
the first two. The greater
portion of this paper, therefore, will
be devoted to consideration of these
points,

It is. of course, understood that a
test of the audio frequency amplifying
system constitutes by no means the en-
tire story on the tidelity of a complete
receiving set. The various tuning,
amplifying, aml detecting stages pre-
ceding the audio trequency amplifier,
all have their effeet on fidelity. Those
interested in a discussion of the other
factors affecting  fidelity and their
measurement, are referred to a cou-
temporary paper on “Notes on Receiver
Measuvrement=" by Messes, T. A, Smith
and . Rodwin.

1. Foltage Amplification
It ix not intended to discuss all the

1 (Engineer, Technical and Test Department
Radio Corporation of America.)

* Reprinted from Proccedings of The Insti-
tute of Radio Engincers. August, 1927,

Fig. 9. Special

and producing oxcillations whoxe wave
forin ditfers from the =inusoidal to a
negligible degree,

13, Means for aceurately measuring
the potential impressed upon the input
of the nudio frequeney amplitier under
1est,

¢, Means for sieenrately measuring
the output potential from the amplifier,

without appreciably intluencing any
characteristic of the amplitier.
Deseription of the apparatus con-

sidered most suitable for these three
purposes is given helow :

A, The Osceillator.  The source of
audio frequency potential found most
satisfactory was an oxcillator of the
beat frequency variety, employing the
difference frequeney of two radio fre-
quency oscillators. DIy combining and
rectifyving these frequencies, and then
amplifying the resuttant frequency, it

www americanradiohistorv com

curve drawing mechanism for obtaining
frequency amplifier characteristic curves

n=ing this oscitlator in tesi-
ing andio frequencey apli-
fiers ix described.  (Ree sec-
tion on General Description
of Amplification Test Methol.)

3. Input  Poteatial Measuremoend,
The output of the oxcillator used is sl
justable internally, and thus for this
imeasurentent, it is only necessary to
employ a thermo-milliammeter of re-
linble make, which isx accurate over
the audio frequency range, Associnting
thix meter with the necessary series
resistance,  which must b accurate
over the range of audio frequencies
used, potentials over the desired ranze
may be measured and applied to the
amplifier input, As stated previously,
the output potentinl of the oxcillator
when onee set, will remain appreciably
constant over the range from 30 to
10,000 eycles, which is sufficient for the
uxual amplifier measurements. It ix
considered good practice to read the
input voltage again at the end of the
test run, to make sure that the oscil-
lator is working properly.
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o Output Patential  Mceasurement.
Considering the requirement that the
measuring device used here shall not
affect the characteristies or output of
the amplitier, the most obvions instru-
ment to usc is a voltmeter of the
vacuin tube type,  To simplify the
operation, and to permit readings to
be taken rapidly, a direct-reading type
of vacuum tube voltmeter is desirable.

To tacilitate operation in connection
with the enrve drawing mechanism,
whichh will be deseribed tater. o tube

G
——O - ~0——

high senxitivity in a cirenit having
such a high applied potential. By a
very simple ealeulation, however, it
will be evident that even if the plate
and filmment of the tube should be-
come short circuited. the high value of
series plate resistance would prevent
the plate meter from being overloaded.
As will he seen from the calibration
curve (Fiz 2) the plate meter reading
remains practically constant after it

has reached a reading of approximately
104 microamperes,

While slightly past

.

Fig. 1. Circuit of

direct - reading

vacuum tube volt-
meter

S

voltmeter aving very nearly o linear
characteristic isx needed, By the nse of
a IIN-1T1 tube, it was found possible
to construct a voltmeter having a num-
ber of very desirable foatures for m-
plifier ontput measurewment purposes,
This tube has a low plate impedance,
and a high grid biax potential, and it ix
possible, by its use. to obtain a tabe
voltmeter which isx capable of mensur-
ing dircctly potentials up to approxi-
nately 70 volts, and which has a rea-
sonably  straight characteristie curve
from about three volts (o the end of
the seale. A high plate potential, a
high series plate resistance, and a
microanmeter having a full scale de-
flection  of 1) microamperes,  were
contributing factors in producing the
straight line charactervistie,

The circuit used ix shown in Fig. 1.
Beeause of the relatively low plate
cirrent (maximum approximately 100
microamperest, it is possibie to run the
filmment of the tube belaw its full rated
valune (4.5 volts permissiblen, thus pro-
tonging its lite and constaney of eali-
bration, For inereasing the aceuracy
with whicll the zero vending of the
meter might be set, it wis  found
best  to use . reading  of 10
microamperes as zero, calibrating the
meter seale from that point,  The tube
voltmeter is calibrited using the oseil-
Ltor amd  thermonmmeter  deseribed
before. On turning e the tilament
and grid potentials, it is merely neces-
sary to make a slight adjustment of
the potentiometer until the microam-
meter reads ten. Changes in the zero
reading during operation arve relatively
negligible.  The condensers connected
across various peints of the cireuit are
uxed to prevent inequalities in reading
at the high and low Irequencies,  As
shown, the instrument is equally acen-
rate over the entire awdio frequency
range within observatiomal error per-
centage,

At first glance it secins somewhat
dangerous to use a plate meter of such

the end of the scale, this will not in-
Jgure the instrument.,

ht anplitiers where there is no direet
current tlowing throngh that portion of
the outpuat eirenit across which the
tubs voltmeter is counceted, the bind-
ing posts marked ¢ and F oare con-
nected direet to the amplitier eirenit.
In cases where the amplitier output
cirenit contains a direcet eurrent com-
pouent. use is made of the coudenser
amd choke combination shown to the
lett of (he civeuit in Fig, 1. An iwdnet-
anee is nsed for the grid potential ve-
turn, vather than an ohmie resistance,
heeanse of the tronble experienced with
the condenser and resistance leak com-
bhiuation, due to the slowness of such
A system in retwrning to normal. atter
a siddden high potential surge such as
ix often experienced through induction
effeets on sets operating on commereial
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Fig. 2. Calibration curve of direct-
reading vacuum tube voltmeter
(0-70v. range)
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lighting cirenits.  The resonant period
of the inductor and capacitator combi-
nation muost be outside of the range of
audio frequencies used. Actual test
has shown this cirenit to give appre-
cinble equatity of operation over the
usual awdio range, if the impedimcee of
the choke is kept at least ten times as
great as that of the output device,
Thix is quite easy it a lowd speaker of
uswl type is connected to the amplifier
output.  In cases where the output po-
tential is to be measured across a rela-
tively high ohmice resistance, it is ad-
visable to nxe au ohmic resistanece leak
in seriex with the choke ns shown at R
iu Fig. 1. Thix resistor should have a
valie approximately 20 times as great
as the resistance across which the po-
tentiat isx to be measured.

3y a simple atteration of eireuit con-
stants. the tube voltmeler may he ar-
ranged for the measurement of poten-
tials of the order of a few volts, In
Fig, 2 ix shown a cirenit making avail-
able two ranges by the mere throwing
of a donble-pole donble-throw switeh,
While the low range will not have
gqnite as straight a characteristic as the
higher range, it ix still guite satistae-
tory, asx will be seen from Pig. 4. which
gives the enrve for a range having a
maxinnm of about seven volts,

Like all vacuum  tube  voltmeters
using a d-c. indicating instrument, the
one deseribed here witl have its acen-
racy affected by the wave form ot the
potential nnder measurenent,  btowill
he tonnd to be considerably better in
thix regard than some tube voltmeters,
however.,  Those interested in the ef-
feet of wave form on the gecuraey of
vatrious types of tube voltmeters, are
referred to two recent articles on ““The
Thermionic Voltmeter™ by Messes, W,
B, Medlam, and U, A, Oschwald, in the
October and November, 1926 issues of
Erperimental Wircless and the Wire-
less Eugineer,

It catibrated by the use of a poten-
tinl of oo wave shape, this tube volt-
meter <hould retain an aceuracy of ap-
proximately 1 per cent of full scale for
a considerable period, Brietly, the
points uponr which vetention of its ac-
curaey depemds are, in order of im-
portance:

1. The acceuracy of the plate meter,
(directly dependent ),

2. Retention of the =ame value of
series plate resistance. This value can
be checked quite simply, however., By
merely conneeting the plate terminal
of the tube socket to the negative fila-
ment terminal, and lowering the plate
potential somewhat, the resistance can
he  direetly  obtained by ealenlation
from the impressed potential and plate
meter reading.

3. Tube constants,  1f a tube with
normal constants i selected. the low
plate current and filament current re-
sult in retention of appreciably  the
siine  constants for o considerable
period,

4. Filament potentizl,  Variation of
10 per cent ehuses a variation of less
than 1 per cent in reading, and there-
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fore accurney is relatively independent
of this faetor within these Hmits.

5. “Zero setting” of the plate meter.
Setting for 10 mieronmperes is import-
ant, but is extremely casy to check and,
when set, practically never varies over
15 per cent cven over a considerable
period of continued use.

6. Plate potential,  As long as the
zero setting is correct. a variation of
asx much as 20 per cent in plate poten-
tial will cause less than 1 per cent
variation in reading. up to the “cut
off” puint. This point, i. e.. the point
above whicl the plate current will not
rise with inereased input potential, will
be lowered. This ean be noted in Fig,
2. wlhere the horizontal line marked
“200 volts” shows where this poeint
would be for this value of plate poten-
tial.

7. Grid potential. Tt is not necessary
to know the actual value, since thix is

set by watching the plate meter.  Its
numerical value is of interest only

when one wishies to he sure that the
tube is not acting as a load across the
cirenit under measurement, by drawing
wrid current.

Test of Multi-Stage A. F. Amplifier

It ix important to areange test condi
tions =0 asx to approach. as nearly as
pussible.  those which  will exist in
actual operation.  In this conuection.
the following points are important:

1. Input and output  impedanees
shonhl be the same as in acetual use,

2. Long input or outpit leads, or any-
thing tending to produce  interstage
couplings which wonld not he present
in normal operation, shoulid be avoided.

20 Values of input potentinl <honld
be chiosen so as to aveid overloading
the output tube. and tests should he
made preferably ns=ing two or moere
calites of input potential. to discover
any alteration in wperatiug character-
ixticx with varying iupurs,

4. M the amplifier input consists of
a transtormer  winding,  provision
should be made to have normal direet
current flowing throngh the winding,
if the latter is to he ennnected direetly
to a tube plate cirenit, ax ix nsnally
the case.

5. Conditions ot gronnding or shield-
ing should be similar to those of aenal
nse.

1n testing a complete amplitier, the
types of tubes which are intended to be
used in it are generally known. The
only points which may be in doubt are
usnally the characteristies of the out-
put device (loud spenker). and the tube

generally detectory which will precede
the amplifier.  Usually the amplitier
input will be in the form of a rans-
former primary winding, in which case
amplification curves may be taken with
several values of series input resist-
ance, and primary direct current.

A simple eivenit for use in obtaining
the amplification  characteristic  is
shown in Fig. 5. The adjustable resist-
ance K, provides means for simulating
the plate rexistance of the tube pre-
ceding the amplifier. 1. should be small

in value compared with the impedanee
af the thermo-millinmmeter and oscil-
lator output cirenit, In case K. is ap-
preciable with respect to R the sum of
the two should be made equal to the
desired series input resistance. By
means of 4 source of adjustable poten-
tinl £ and a millinmmeter, a divect
current. equal to the plate current of
the tabe feeding the input. may be set
up in the input primary winding,
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arranged at the point where the input
potentinl is impressed on the mmplifier.

In case the characteristies of the
lowd speaker with which the amplifier
is to be used are not known, it is gen-
erally best to use a resistance in the
ontput eireuit of the value for which
the output tube is designed.  From the
enrve thus obtained. and o knowledge
of the plate impedanee of the output
tube. it i possible to detevnine by cal-

uxn

o "l’.ﬂnr
- . —TI_.: oy
Fig. 3. Circuit of
direct-reading vac- 0.2 MEGOWS
uum tube volt- A AW +
meter arranged for |_] = 25v
measurement of 1 LAF [ ~
two ranges of po- o |[z.or ren
tentials (0-7v. and
0-70v.) 0-70Ve- ~ Jleo-TV
?
.4;—3_01
LSV *HV - +90v- +15v=~

11 e ampliter input is a tube grid
cirenit, the oscillator potentials may
be impressed diveetly thereon. o the
cive of resistance conpled  amplitiers,
the input will probably be jn the form
of a plate resistanee.  Varvious series
sistunees to imitate tnbe pate re-
sistanee. may be tried hetween this and
the input potential sonvee, bt it will
wenerally be unnecessary to put a di-
reet enrrent throwgh the plate resis-
tanee. I there ix doubt as to the
ability of this resistanee 1o carvey the
necessary cnrrent gquietly. pd withont
changing its resistance, it is advisable
to investignte the resistanee in ques-
tion, scparately.

In casex where the amplitier input
cirenit ix not fed from a tnbe, electrieal
characieristies simunlating ax nearly as
possible those of aenral use, shonld e
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Fig. 4. Calibration curve of direct-
reading vacuum tube voltmeter
(0-Tv. range)
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cilation. the charvacteristios ot the am-
plitier with any lowd speaker whose im-
pedanee charneteristies are knowi.

Tosting Individual Amplifving
Transformers

While it ix the privmry purpose of
this paper to disenss the testing of
caomplete amplifiers, the testing of indi-
vidual andio frequeney transformers is
Lolieved to be of snflicient importance
to warrant a brief sepavate treatment
here,  This is a more specialized prob-
lem than the testing ot completed am-
plifiers, but ix of particular importanee
for design purposes.

It should bhe neted that it is practi-
cally  impossible to construet a o test
set-np which will simulate accurately
the cireuit reactions to which a trans-
former will be subjected in o com-
pleted amplitier. Thus it is recom-
mended that not teo much dependence
e placed on results ohtained trom test
¢ a single transtormer. which is in-
teaded for use in a multi-<tage ampli-

fier.  PFeatures of interstage coupling,
input - and  output  coupling,  tnbes,

transformers  in  other stages. and
loud speaker characteristies, all enter
into the problem, making it exceed-
ingly diflicult to duplicate in the test
of a  single transformer. the condi-
tions under which it will work in the
completed amplifier.

in Fig. 6 will be found a civeuit
which ean be made to simulate to
some extent, the characteristies of a
single stage of a multi-stage amplifier,

The remarks made previously in
conneetion with Fig, 5 vegarding the
input cirenit adjustments, apply here
also. It is recommended that the
cirenit be grounded at the points in-
dicated, since these points< will, in
seneral, be at ground potential in the
final awmplitier,  1f the core of the
transformer is to be grounded in the
final amplifier. it should be grounded
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during the test. It is important that
the grid potential battery of the out-
put measuring tube voltmeter be con-
nected at the point indieated, and not
in the grid lead as is sometimes done,
otherwise excessive capacity  will
exist across the transformer second-
ary. If the grid-filament ecapacitance
of the rube-voltmeter tube is not sufli-

quency range. llere also it will be
necessary to take measureinents with
various values of secondary capacit-
ance, and primary direet current, and
curves for the complete frequency
range should be plotied.

Then letting e, = ’otential gene-
rated in plate circuit of the tnhe con-
nected to primary winding.
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Flg. 5. Test circuit for transformer coupled amplifier of several stages

ciently close to that of the tube which
is to be n¥ed on the secondary side of
the transtormer, either of two pos-
sible expedients may be used:

1. An extra frequency run may be

made with @ small condenser C eon-
nected across the transformer sce-
ondary. From the two curves ob-
tained. and knowing the grid-filument

capacitnnce of the tube voltmerer, and
of the tube which is to be used with
the rransformer, it will he possible to
determine the curve for the tube to be
used by extrapolation.

2. Use the type of tube which will he
fed from the secondary of this trans-
former in the final amplitier. and
connect the tube voltmeter across a
resistance in the plate circuit of this
tube.  Tested in this way., of eourse,
the voltage amplification measured
includes  the amplification tactor of
the tube following the transformer.
To get the voltage amplitication of
the transformer, it is therefore neces-
sary to divide the values obtained by
the amplifieation factor of this tube.

It it is desired to determine the
weneral  chavacteristies  of  a trans-
former, so that irs hehavior with var-
ious types of tubes may he deduced,
this may be done with fair aceuracy
by ecaleulations based upon ecrtain
measurements.  To do this it will be
nec ‘v to find:

1. The curves of reactance aud ef-
feetive resistance variation with fre-
queney of the primary winding. with
the secondary open. These must be
determined for two or more vilues of
secondary shunting capacitance,
within usual or desired runge of fila-
ment to grid tube eapaeitance, and
with several values of direct current
through the primary winding, Values
of direct current (simulating tube
plate current) as high as the greatest
which it is proposed to use, should be
tried.

2. The ratio of potentials across
primary  and  secondary  windings
should be obtained for rhe entire fre-

[ Potentianl across the seeondary,
as result of e in tube,

= Dlate resistance of the rube,

= Effective rexistanee of Trans-
former Primary,

X = Reaetance of Transformer Pri-
— Ratio of potentials meas-
nred directly across Secondary and

I'rimary respectively.
The following formula gives the re-
Lation hetween these factors:

. €
€: Y ————
(E. )v (r+ R )+ X:

Thus, with the aid of the curves. and
this formula, it ix possible to prediet
with fair aeccuracy rhe action of a
transformer with any tubes, knowing
the plate resistance and pliate current
of the preceding tube, and rhe wrid-
filament ecapacitanee of the ruhe fol-
lowing,

Two suggosted merhods of nuking
the measurement of the reactance and
effeetive resistance of the transformer
primary winding are given lelow:

L. By means of the ordinary in-
ductanee bridge, arranged preferably
with both the inductance and resist-
ance vahies of jts standards continu-
ously variable,

V R+ Xe
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2. It is often desired to perform this
measurement with a definite value of
a-c. potential applied to the primary.
In this ecase, the well kuown three-
voltmeter method can he used to ad-
vantage. Fig. 7 shows in outline the
cireuit, with menns for applying a
d-e. potentinl to the primary. The
reactance ot the choke /L must be
sufliciently high with respect to that
of the transformer primary to make
thie effect of the shunting cireunit negli-
gible, or its inductance valne must be
known and its effect allowed for in
the caleulations,

The use of the tube voltmeter is
recommended for obtaining the valnes
of Vi, Ve, und Vi The ealenlations in-
volved in getting rhe values of pri-
mary reactanee and effective  resist-
ance from  these potentinls ix  well
known, and for the sake of brevity
will not be repeated.

General Description of Amplifica-
tion Test Method

After the apparatus amd  device
under test is set up, and necessary
adjustments to bring about normal

operating conditions are made as de-
serihed in connection with Figs. 5 and
6, there remains the choice of two
methods of taking the amplification
versus frequeney  characteristic.,

1. The oscillator may he set at var-
ions frequeneies throughout the de-
sired range, and a reading of the tube
voltmeter taken for each frequency.
From the data obtained, a curve of the
amplifier characteristic may he plot-
ted. This may be plotted either di-
rectly in output volts, or. by dividing
the output potentials hy the constant
input potential, a cuwrve showing the
voltage amplification at  each fre-
quency can he plotted. The closer to-
wether the points have been taken, the
nore nearly will the ¢urve show the
operation at all frequencies,

2. A quicker method., and one in
which a4 continuous measurement is
nmade of all points along the frequency
range is shown in general ontline.
with the necessary apparatus arrange-
ment in Fig. 8. Here the shaft of rhe
oscillator  variable  condenser is
geared. by some convenient nieans,
shown here as the gears # and V. to
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Fig. 6. The test circult for a single interstate transformer
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a drum whieh is of the proper size to
hold 2 standard sheet of plotting
paper.  Paper having a logarithmie
seale for frequency, and linear scale
for smplification is used. "The ratio
of gears M and N is such, that the
frequency lines on the plotting paper
which come under the pen P as the
condenser shaft is rotated. may be
made to correspond with the frequency
produced by the oscillator at the mo-
ment. It then the distance of the pen
1’ above rhe zero axis of the paper. is
made to correspond to the ongpnt voli-
age reading of the ampliticr. we have
a means for drawing the amplifier
eharaeteristic curve directly ax the
test is heing made.

means of the arm and pointer 4,
which ix pivoted at J, it is possible to

foltow the movements of the tnbe
volimeter micronmmeter needle. The
movements of the arm // are com-
municated to the pen I* throngh the

lever I, and by proper shaping of the
guide templare K. it isx possible to hnve
the voltages measured by the tube
voltinerer correspoud to the detlection
of 1he pen 7 in terms of the ordinate
divisions of the plotting paper. Sinee
the templates for the 70-volt aud 7-volt
ranges differ somewhat in shape. they
c<honld he so constructed as to bhe re-
movable and interehaugeable within
the cmrve drawing mechanism.  Fig. 9
<hows the drum, microammeter, pen,
and atrendant eurve drawing nmechan
s

If dexired. the oscillator condenser
may be rotated slowly by motor or
clockwork. and the observer needs only
to follow the movements ot the miero-
ammeter needle earefully with the
pointer /7. Upon reaching the npper
end of the frequency range. the con-
denser drive is disconnected. and the
paper removed from the drm,. Upon
the paper, the cuvve of ontpnt voltage
ve. frequency tor the snnplitier under
test will be round.

2. Test for Wave Form Distortion

Returiing now to the sccond of the
tests which are necessary in examin-
Inz the operation of an andio fre-
quency  amplifier, iooe. test of its
ahility to handle rhe necessary output
energy without distortion of the iur-
pressed wave form, we find thar test
of this point iueludes determination
of the input potential which will canse
overloading  distortion-—and  thus the
permissible input  potential-—ind tor
acenrate data, involves determinaiion
of the percentage of harmonies which
are added to the original {requencey
it passes throngh the mmplitier.

The principal points in a 1rans-
tormer coupled amplitier where wave
shape distortion may ocenr ave, in
the warnetic cirenit of the transform-
ers dne to ex ive tlux deunsity. and
in the tuhes,  1f the tranxformers ave
well designed. the fivst point ean be
neglected. Distortion  in  the fubes
will wencrally be eausedt by the non-
linearity of the wrid potential-plare
current characreristic. or by the grids
of one or more tubes hecoming positive

1=

with respeet to their filaments. On
high input potentials, one or more of
the grids will hecome positive, and the

resulting grid enrrent and lowered
grid filament impedance of the tube,
will ecause very serious (distortion.

This type of distortion is by far the
more serions of the two caused by the
tubes. and ix probably the only type
which would be noticed by the average
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Fig. 7. Voltmeter method for de-

termining reactance and effective
resistance of transformer primary

person listening to the loud speaker
output from the amplitier.

It is often desirable 1o test an am-
plifier ouly for this more obvions type
of distortion. and sueh a test is quite
simple. The tube which is generally
the tirst 1o show signs of grid current
ix the one in the last stage. By pt-
ting a low reading d-¢. milliammeter
or microammeter in series with the
grid ot this tnabe, and gradoally in-
creasing the input potential, the nuxi
minn permissible inpnt  will be  just
below that vahie whielh eanses the
meter to read in a direction showing
that the grid is positive  (Most tubes
have n small constant grid current in
the opposite direction. which shonld
be disregarded). It is advisable to
make the test at several diflerenr
mulin  (requencies, mul it there is
reason to believe thar the grids of
any of the other tubes in the ampli-
tier are becoming positive, they shonld
be tesred in rthe siaine way.

For proper and safe operation. the
amplitier should be capable of giving
more outpur signal voltage than is
normally required, betfore any of its
rubes show signs of erid curvent at any
point of the andio (requeney range.

For those who prefer a method giv
ing more accuriate numerical indication
of the amownt ol wave shape diztorrion
present. anlysis ot rhe output wave hy
means of the carhode ray oscillograph

Fig. 8. Audio fre-
quency amplifier test
set up. The curve
drawina mechanism
is lllustrated in Fig.
9, on page 1033
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is recommended. If potential from the
source feeding the input of the ampli-
fier under test, is impressed aeross the
“horizontal motion” plates of the oseil-
lograph, and potential from the ampli-
fier ontput is impressed aeross the
other sct of plates, a figure will be
traced on  the oscillograph screen,
whieh will show, by its shape. with
what fidelity the amplitier reproduces
the wave shape hinpressed upon its in-
put. To facilitate tracing the curves
whieh appear on the screen, a hood was
bnilt over the tube mounting eahinet.

1t a single straight line ix traced.
perfect fidelity and no phase shilt is
indieated.  In cases where a phase
shift oceurs in the mplifier, the figure
will assmne an ellipticat instend of
lincar shape. This makes analysis of
the tignre more ditlienlt, but the ellipti-
enl shape is no sign of wave distortion.
It merely indicates that a shift in
phase has taken place as the wave
passed throngh the amplitier. Oseillo-
araph figures shonld be obtained for
several frequencies, and for several
values of input potentinl. Then by an
applieation of harmonic wave analysi
to the tignres obtained. it is possible to
determine the percentage of harmonics
present. for varions input potentials
and frequenciesx.  Depending on the
fidelity of output wave whieh is de-
sired, the permissible inpmt potentiul
may then be determined.

1t ix believed that an oscillographie
test of this kind should be applied more
fregnently than it has been in the
pasr, to the testing of aundio frequeney
amplitiers. As the seope of this paper
prevents further or more detailed dis-
enssion. those interested nre referred to
o recent article on “Load Carrying
Capaeity of Amplifiers” by Messrs, I
. Willis and L. 1. Mellmish, in the
October 1926 issue of The Bell Suxtem
Technical Journal.

3. General Operation

The general points tor test and ex-
amination menrioned under the third
seetion are nsually different for each
amplifier. aud no very detinite rules tor
investigation procednre can be given.
The method of investigation depends
very largely on the partienlar ampli-
fier. and no general rules can be laid
down. The experience and iugenuiry of
the test engineer must be relied upon
zenerally to determine the merhod of

|
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test. Little if any detinite apparatus
can be recommended since these tests
require, in many cases, merely intelli-
gent and careful inspection. One im-
portant peint may be mentioned in this
connection,  however, i, e.. in re-
gard to checking whether the proper
plate  potential is  being  used  on
the tubes in a resistance coupled
amplifier.  The plate potential may
be measnred  with an  electrostatic
voltmeter at the plate of each tube
while the amplitier is in operation. or
clse its value may be calculated from
measurement of the plate current and
plate coupling resistance value for each
tube.

No attempt has been made in this
paper to give auytliing but the essen-
tials of audio amplifier testing. It wih
usually be found in practice that each
amplifier constitutes to a greater or
lesser extent a special problem, since
cach will differ from the others in cer-
tain points. The essentinl features to
be tested for, together with a brief

deseription of the apparatus found
most ~suitable for making the tests,
have been given.  There are many
other methods  of taking amplitier
characteristies, but it is believed that
the methods deseribed here are as good
as most of the other methods, and per-
haps excel some in points of aceuracy,
convenience. and speed of measure-
ment.

In conclusion. the author wishes to
acknowledge his indebtedness to the
following members of the staff of this
laboratory :—Dr. Walter Van B. Rob-
erts for valnable suggestions regarding
the methods of determining the general
characteristies of individual amplifying
transformers by combined measure-
ment  and caleulation; Dr. Irving
Wolf for the ideas embodied in the
method of directly drawing amplifier
characteristic curves deseribed in this
paper: and Mr. David Grelich for his
assistanee  in connection  with  the
development of the tube voltmeter
deseribed.

-
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Summary

The more neeessary of the various
points whiclt must be tested in examin-
ing the performance of audio frequeney
aniplifiers are outlined. and a method
of test proecdure, found by the author
to have desirable characteristies from
the points of view of accuracy. speed.
and  simplicity  of  operation,  is
dexeribed.

The method used permits the com-
plete curve of amplitication vs. fre-
quency for the amplitier under test. to
be drawn dircetly by the test equip-
ment in o very short time, A type of
tube voltmeter found convenient for
measurement of amplitier output poteu-
tinl is deseribed,  Brief discussion is
given of the testing of individual audio

frequency  amplifyving  transformoers,
and  some test  methods  applicable

thereto are suggested. Amplitier wave
form distortion, and overloading arve
disenssed. and methods for the test
thereof are recommended.

The Photo-Electric Cell

Special Circuit Arrangements Adaptable to the Photo-Electric Cell

PART III

N the last article we saw that in

the use of photo-clectric cells we

have four variables. They were

light intensity, light wave length
or color. applied voltage, and current.
We saw the relation between wave
length and current. At this point we
might remark that while the eye is
not sensitive to light of wave length
less  than  3900A°,  the ordinary
photo-electric  cell ix ~ensitive to
light in  the ultra-violet down to
3300A° which is about the shortest
wave length that will pass through
ordinary glass. The author has made
photo-electric cells of fused quartz
which are sensitive to lizht down to
1800A°.  The limit here again is the
inability of the quartz to rransmit
shorter waves,

Saturation Point

We also saw in the last article the
relation between voltage and current.
And it will be recalled that vacuum
type photo-clectric cells show a volt-
age current curve much like a vacuum

tube curve. increasing  rapidly  as
higher voltage is approached, The

limiting value of enrrent is called the
saturation current. and this is reached
at about 100 to 200 volts in the com-
mon type of cell. However, it is pos-
sible to design photo-cells which give
saturation current at very low volt-
ages. Delow is given the voltage and
eurrent under constant illumination
for such a low voltage cell whiel the
sunthor reeently made.

By Dr. Robert C. Burt, E. E.

Volts Microamperes

0 —.1

04 0

B 3
4 W95

N 2.0
1.0 2.0

& 282
20) 2.4
80 3.1
200 3.3
500 3.3

It is evident that this cell is nearly
saturated at 0.8 volts,

Gas Type Photo-Cells

In the gas type photo-cell, electrons
are released from the sodium surface
amd aceclerated by the applied voltage
until they have such high velocity
that upon collision with an atom of
gas they ionize the atom: that is they
break the binding foree between the

F1G. 1

SODIUM

atom and one of its electrons, and the
field then pulls the ionized atom back
to the surfaee from which the eleetron
came. while the newly released elec-
tron procecds in the same direction
as the colliding electron. This process
may repeat itself many times and of
course all thisx increases the current,
but when the poesitive ion formed
reaches sufliciently high velocity to
canse jonization. then an are is formed
and no light is required in order that
the eell pass a current. Furthermore,
the current must be limited by an
external rexistance, otherwise the cell
will be damaged if an arc should
aceidentally ocenr, due to a fluctuation
in voltage,

The ionized atoms of all but a few
rre gnses are chemically very active,
henee it is necessary in making gas
type photo-cells to have extreme purity
ot gax, otherwise the gas will combine

PHOTO-CELL-~.,

J

ﬁ\ﬁl_, _COLLECTOR

{
{ MICRO-AMMETER

-

10 TO 500 V.

Arrangement of phota-electric cell in circuit as a photometer; for measuring
the candle power of lamps
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with the surface and the result will
be a lack of constancy in the cell
itxelf,

Lven in vacuum type photo-cells it
is necessary for the maker to use great
precaution to get every trace of gas
out of the metal before the ecell is
seinled, as all depends on the surface,
and these photo-clectrie surfaces are
very sensitive to contamination; being
made of elements having  extreme
chemieal activity.

Adaptations of Photo-Cells

To use a4 photo-cell ax a photometer;
that is to measure the eandle power of
various incandescent  Hghts conneet
ax shown in Fig, 1.

The battery volage depends upon
the type of cell.  For vacuum photo-
cells it may be from 10 to H00 volts;
90 volts being convenient and satisfac-
tory. Note that the negative terminal
of the battery is connected to the sod-
fum, while the positive terminal is

.-~ PHOTO-CELL

)
QUTPUT

FIG.2

Clrcuit for photo-electric celt to

be used In conjunctlon with an
amplifier, as in Fig. 3

connected to the collector. The dis-
tance L shonld be kept constant, The
meter should have a sensitivity of
about 20 microamperes for full scale.
When weaker lights are to be meas-
nred, the circuit is the same, but a
current sensitive galvanometer should
be substituted for the microammeter,
and when very weak light. like star
light, is to be measured. an electro-
meter and guard rings are used.

The same circuit is used with a
slass photo-cell for measuring light
for photographic purposes, or for
measuring and recording sunlight,

When ultra-violet ix to be measured.
a quartz photo-cell is substituted for
the glass cell.  Remember that the sen-
sitivity eurve of a photo-celt is more
like that of a photographic plate than
the eve, hence, if Hghts ave of differ-
ent types they slioull not be conpared
on this basis alone,

With a1 vacunm cell no resistance is
required at R, as indieated in Figs.
1.2 and 2-A, bhut with a gas filled cell,
the resistance should be about one-half
megohm. The voltage is critical and
nntst be accurately set and held con-

Paye 1039

PHOTO-CELL -,

SPEAKER ----

Ly

AMPLIFIER-7

FIG.3

An interesting arrangement for producing audio frequency notes.

The

pitch of the sound from the toud speaker can be varied by varying the
speea of rotation of the toothed wheel

<tant. I the Hght is pulsating vapidly
the output may he put through a

trausformer amplifier, but it slowly
changing phenomena ix to be studied,
the  aplitier must he  resistance
conpled,

When the photo-cell is to be used
with an amplitier it should be con-
nected as in Fig. 20 Fhe input of the
gplifier connects to the output term-
inals <hown,

Fig. 3 shows an interesting toy de-
veloped by the anthor and now on ex-
hibition at Washington.

A i an are lamp, C isx a condenser
which throws light on a motor-driven
toothted wheel ar S, The photo-carrent
ix amplified aud applied to the loud
speaker.  With the wheel stopped the
ave ix Hghted and the lowd speaker
gives the audible rendition of  the
flickering start.  When the motor is
started, the piteh of the tone goes up
the seale tinally going beyond the range
of the amplifier and loud speaker. A
puff of smoke or a shadow will di-
minixh the sound enormously. The
stime wnve which ix used in the loud
speaker may be analyzed by an oscillo-
scope; thus giving a visual picture of
the wave form at the =ame time its
tone quality is heard. A great variety
of tone quality is possible with various
shaped hotes in 1he oothed wheel.

PHOTO- TO APPARATUS
CELLY TO BE CONTROLLED

s ~-

FIG.2A

Photo-electric circuit as used in
connection with a control relay for
operating burglar alarms, etc.
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The same circenit shown in Fig. 2 is
used with a relay (see Fig. 2-A) and
counting device or chronograph  for
counting or timing pas<ing objects, It
ix atso used with an amplifier fov trans-
mission of sienal and speech over a
heam of light. Either of these two
cireunits with the appropriate auxiliary
equipment may be used for electric
<ign control and illumination control,
burglar alarm. or storm detection.

TFor sxome problems the unew grid
«low tube ix desirable. No general
connections ean he given beeause cach
caxe is nnique in itself. From the ex-
amples already given it should not be

difficutt to make application of the
photo-cell to specific problems.
DeForest  Engineer  Perfects

New Radio Receiving System

The DeForest Radio Company, Jer-
ey City. N. J, announce the develop-
ment and perfeetion of a fundament-
ally new system of radio reception.

This new system is the econception
of and the result of long research by
Dr. George A. Somersilo, well known
IFinnish  physicist and former Re-
seareh  Engineer of the DeForest
Company,

“The Somersalo system, which is con-
trolled by Arthur D. Lord. Receiver-
in-Lquity of the DeForest Radio Com-
pauy, provides a fundamentally new
method of obtaining radie frequency
amplification withont infringing any
exixting patents ir isx stated.

In the Romersalo systent, selectivity
is obtained by the use of a special
form of high frequeney tuning fitrer
placed in the antenna cireuit ahead of
the tirst tnbe. The rest of the civeuit
is wntuned, the onty variable or adjusts
able apparatus or values being the
rheostats if sueh method of conrolling
the filament supply be nsel.

that the
practically
It Qs of course, nocessiury
to reduce the inherent feed-hack in
the first tube by one of the various
well-known methods: not to prevent
squealing,  however, there  is
hardly a tendency towards syuealing,
but in order to sharpen the tuning if
snch he necessary.

An impeortant feature is
need of nentralization is
eliminnted.

since
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A New Factor

At thisx point we had best establish
an advauce line of operation since our
claim of consumer saturation may be
attacked with reference to the origin
of the xet in the home. TUp to this
present season we helieve that there
were just as many built-up sets in-
stalled in this comntry’s homes as ever
before,  How did they get there?

To answer that is to come to onc of
the most important factors in the radio
industry today —the professional set
builder. This  comparatively  new
factor in the distribution chain hasand
will continue to have an importance
far bevond what many manufacturers
ave granting him and furthermore is
entitted to consideration and a place
in the selling scheme as wueh as any
other single factor,

Where did  the
builder or custom  =et Imikder come
from in the tirst place?  In the begin-
ning of rwdio there were conswuiers
who were greatly attracted to  this
new business and who soon found they
had the ability and plenty of time to
work at building radio set<. Soon the
comnnity learned that John Smith
and Bill Jones knew enough about this
Sasie-hox” business to build one of
the things, install it correctly and keep
it going. 'Throngh word of mouth ad-
vertising  the  set Dhailder's  clientele
grew until. in many cases, he gave up
his regnlar work and opened a store
and developed into  a  thovoughly
efficient radio dealer.  We must say,
however, that today for every deater
who hax a store we believe there are
five professional =et builders who do
most of their work at home, in the
evenings and over week-ends.  The
purchases of smmne of these men would
stagger the imagination. This writer
knows of one chaffeur whose accounnt
runs close to twelve thousand dollars
yearly: anether spave-time worker
who huys Kits in hatf-dozen lots.  Al-
most any radio mail-order house ex-
ecutive can tell yon of similar accounts
by the score. So taday we have the
professional set builder as the parts
huyer instead of the consumer, who
wiis the big customer in the beginning,
but who is praectically a nonentity
today.

professional  set

Mail Order Business

Where does the professional  set
builder get his parts? As we have
stated there always were amd always
will be too many parts. The electrical
and hardware concerns, and other
radio outlets soon found it hopeless to
keep up with the constantly changing
technical nature of the radio parts
business and most of these houses
found it easier to get big sales in com-
plete sets and accessories with muech
less inventory loss than to attempt to
get anywhere in the parts bunsiness,
A second most important reasom for
the above type distributors relinquish-
ing the parts business to others was
that the eonsumer ceased buying from
the dealers in the mad, furious way

that was the ecarly experience of thou-
sands of retail dealers and the dealers
found that for the business they could
get from consumers the inventory it
wiis necessary to earry was far beyond
their physical, finaneial, or  mental
capacity.  'robably it was the dealer’s
retirement from the field that hast-
ened the ending of the jobber-dealer-
parts-distribution method.  Bnt while
the establishied dealer was getting out
of the Dbasiness the set builder was
coming in  strong  and  experienced
something of a mushroom growth him-
self. Men recciving only an average
working wage fonud that they conld
double and treble their income through
radio and  they certainly  got  busy,
When the set biilder hegan to find it
diffiendt to et his parts {rom  the
nearby wholesater he naturally took to
writing the loeal wholesale houses in
the metropolitan centers,  Soon these
houses fonnd themselves doing almost
ax mueh if not more bhusiness through
mail-order than they did locally and
then  came  mailorder  catalogues,
hromdsides  with new  items and co-
operative schemes.  Today the parts

The Mathematics of Radio

= A working knowledge of mathe-
matics is of inestimable value to
anyone dealing with the technical
properties of radio. The engineer
without this formulae is much in
the same position as the carpenter
without his rule.

There are many of us who have
not had the right opportunity for
gaining simple yet concise infor-
mation on the use of mathematics
for working out our problems.

Realizing the demand for mate-
rial of this nature, John Rider is
working on a series of reference

articles explaining the use of
formulae for calculating induc-
tance values, impedance, capac-

ity, reactance.
drop. etc.

The first article of this series
will appear in the December issue
of Radio Enginering. We are sure
you wHl find it of unusual inter.
est.—Editor.

resistance, voltage

usiness that is done mait-order raus
into millions of dollars.  ‘Fhere are
many dealers in downtown New York
who will tell you that most of their
parts business is done through and to
ot builders.  An important but some-
what unkuown reasen for the cut
prices that ave parent to the parts
business in the big centers is that the
dealer is making a play for the set
builders business and is obliged to give
bhig discounts, The past season was
probably the greatest set huilders’ year
ever experienced and  mauunfacturers
and  distributors are looking forward
to an even greater bhusiness this eom-
ing season. DBut there are clouds on
the horizon aud the main purpose of
thiz article is to inquire if the manu-
facturers are not heginning to defeat
their own purposes and plans,

High Prices on Kits

As we have mentioned, the eonsumer
can buy as good a complete set as he
¢an build.  And he can buy it cheaper,
judging from the kit prices that are
bheing established. It seems to us that
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the aggressive selling and advertising
plans of the =et manufacturer will
soon get this point over to the con-
sumers and the work of the local
denler. who is certainly more active
this year than ever before, will seri-
ously effect the market of the profes-
sional set huilder. The local set dealer
advertises. he uses many different
mailing sales helps, the telephone and
countless other methods of  getting
bhusiness that expert merchandisers are
aciquainting im with and there is
enough competition right from his own
kind to keep him stepping  without
even taking into consideration how the
set builder may be effecting his busi-
tut with all this competition
we find that the lHst prices of parts,
and kits espeeinlty, are going up and
up. It secms to be the idea of the
pitrts manntacturer to see how much
he can get for his parts without at-
templing to inerease sales and produe-
tion to attain lower costs. <o that the
henetits can he passed on to the set
buitder.  And at this time the idea
of a parts manufacturer giving the
professional set builder the sort of
merchandizing help he needs to work
out his problem. as the set manufae-
turer gives his deaters, is unheard of.
There may be some manufacturer who
in his advertising tells the consnmer
set prospect (o Ugo to yonr loeal pro-
fossional =ct builder tfor your radio
cor” It xo far we hiave not ob-
sl an advertising  tienp.
There is very little advertising i-
rected right to the consumer in genuine
consumer publications with the object
of gotting him to buy a built-up =et
and how the parts manufacturers ex-
peet to @t their equipment over is,
therefore, something of a puzzle to this
writer.

108N,

Price Competition

A second  Cactor  that  is treated
rather  disdainfolly,  but  like  the
proverbinl dog may have its day,”
ix the manutacturer who knows how
to wmake any sort of machine-made
product, good aud cheap. To him a
condenser is no more than a colander
ar frying pan.  His one thonght is the
nse of automatic machinery to turn
ont whatever is desived at the Towest
possible price and of the highest possi-
ble quality.  Being almost what one
could ¢all a born. manufactnrer it is
folly to say that Lisx products will not
be well-made and entirely satisfactory
for the purpose in hand. It is from
thix type of manufacturer that the
chin stores are buying much of their
requirements and they are denting the
radio parts husiness to the extent of
millions of dollars every year. It
veems that this type of competition
makes it all the more urgent that the
present-day radio parts manufacturer
would do well to devote some thought
to the development of the professional
<ot builder along the same lines as the
complete set dealers are constantly be-
ing urged. Otherwise it seems in-
evitable that the parts business shall
<uffer greatly in volume and profit,
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Fig. 1.

A number of views of the U.X. 222 four element

tube

special shield )»s shown in the

illustrating the step by step construction.
last view.

The

A New Four Element Vacuum Tube

A USereen Grid” Tube. Self-Neutralized. With an Amplification

FFORE the end of the present

year, the Radio Corporation of

Amevien will have placed o new

four element tube on the mar-
Let, This new tnbe ix the result of
the developmental work earried on by
Do AW Tl of the General Electrie
Company whoxe purpose in desighing
i tnhe of this nature rested prinarily
in an attempt to eliminte the effec-
tive capacity between plate and  grid
without having to resort to external
means,

The  present neatralizing  sehemes
which we employ in our taned radlo
requency receivers wonld he anneces-
sary it that small capacity, in the
order of 10 micro-microfarads, oxisi-
ing between the plate and the orid,
were eliminated. This eapacity ix <uf-
ficient to allow the passage of 1dio
frequency currents amwd the resultam
feed back, it sufliciently Targe, will set
the tube into osxcillation,

Ninee thix effective capacity  aetn-
ally amonnts fo the presence of elec-
trostatie lines of foree, it ix obvions
that thisx effect can be nentralized it
the  electro-statie  field  is blocked.
SNinee it ix dmpossible to actually re-
move this capacity from the tuhe, the
only allowable means for nentralizine
is by the use of a proper shield he-
tween the nrjor elements mmnely, the
srild and plate,

The Sereen Grid

In his early experiments, Dr, Fhull
employed o second grid, surronnding
the control grid. and biased the

SO

omd  grid  with a  positive potential,
Thongh this sereen grid blocked the

electro-xtatie Iines of foree, it also pre-

Factor Exceeding 250

vented the
hetween the

normal tlow  of  electrons

tilanent and the plate,
Do TIntls dinal  design included o
grid surrounding the plate of
the tube and composed of thin metal
sLits which did not block the electron
How, It when binsed with o positive
potential effectively prevented apprect-
able capacity  intluence  hetween  elo-
ments throngh the passage  of  the
electro-statie lines of foree,

The effective @rid 1o plate eapaeity
of the ovdinary 201-X type tnhe I
about 10 to 15 micro-nierofarids,
Throngh the wse of 1he olectro-statte
shiclhdl or screen wvid, mainained a1 a
poetential of abont GO valts, 1his eq-

\4

RCreen

N micro-

pacity  wax reduced 1o
microfi

A five-tube nsing  these  four
clentent tubes, wax rigeed up for mak-
ing measurements and it was found
possible to obtain an amplificaion of
200 per tibe at oo wive length of 6,000
meters. Xt 30 meters the voltage
ampliticition was between 40 and 45
as aminst a possible miin of N to 10
per stage when employing the orvdi-
nary 200-\ type tubes inoa standard
rirdio frequieney ser,

et

The new  Radio Corporation tube,
Kipswr as the UN-2220 @ similar to
Do HInll's four element tube,  Refer-

ring to Fig, 1, it will he seen to have

TO
DET.

e

]

Nt N Nes |

|

1
A+
8-

A-

B+ +22
135V, TO4

Fi1G.2

Schematic diagram of a two stage tuned radio frequency amplifier using
the four element tubes.
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DET.
-

3
o

B+45 C- +22%V.

TO9OV. 1.5V,

T
Ok
STAGE

iy

A~ B+
180 V.

FIG.3

Showing the manner in which the four element tube Is connected in a
resistance coupied audio frequency amplifier circuit. Note that the
‘“ Screen grid ' ts used as the control grid in this case.

a standard four-prong UX base and
differs in external appearance from
the ordinary tube by the addirion of
a small metal eap ar the top of the
wlass envelope through which connec-
tion is made to the conrrol grid. The
sereen grid is counected ro one of the
hase prongs.

The tube is very sensitive to ex-
fernal influences :nnd consequently is
used with a shield.  Oue of these
shields is shown in rhe illustration of
Fig. 1.

The filament terminal potential for
this tnbe is 3.3 volts and the tilament
current eonsnmption is 132 ampere.
Due to the low filnnent voltage and
enrrent econsumption, it ean be oper-
ated from dry cells but is also adapt-
able to n &ix volt storage battery if
the proper value of fitanent resistance
is emplored. In the litter cuse it is
possible to obtain sutticient “C” bias

for rhe conrrol «rid, when rhe rube is
used ax a radio frequency amplitier,
by tapping  the filament resistance.
‘The recommended plate potentinl s
135 volts but the actual voliage em-
ployed depends upon  the dnty  ro
which the tube is put.

High Amplification Factor

Tt ix obvious that this rmbe is self-
nentrilized since the capaeity between
plirte and  grid has been practically
climinated and consequently no ex
ternal  neutralizing  devices  are  re-
quired when the tube is emploved in
a  tuned vadio  frequneney  eirveuirt.
Ifurthermore. due 10 its exeeptionally
high anplitieation factor, it has an
etficiency much greater than the ordi-
nary 201-A type tube.

No advantage is gained through the
use of the standavd type radio fre-
queney  traustormer due te the ligh
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plate resistance of the new tubes.
Consequently a high impedance tuning
circuit is used in preference to a step-
up transformer and the stages are
coupled in the manner shown in the
diagram of Fig. 2. It is surprising
how much gain in seusitivity and
seleerivity c¢an be had from a cireuit
such as the original Roberts cirenit
when one of the four-clement tubes is
cuployed as a radio frequency ampli-
fier. Since the tube is self-neutral-
ized and will not vscillate under most
conditions, a greater amonnt of re-
zenerarion ¢an be obtained in rhe eir-
enit of the detector tube,

Space Charge Grid Tube

The adaptability of the new tube
does not end here. It can be employed
as it spatee charge grid tube in a re-
<istance or impedance coupled ampli-
fier when connected up as shown in
Fig. 3. When usad in this manner
rhe screen grid is used as the control
grid and the ordinary grid is given a
positive bias of about 2214 volts. The
plate potential can he 180 volts and
the negative bias on the eontrol grid
about 1.5 volts, The mnplifieation
factor in this ease will be in the
vicinity of 150 and nore than likely
rwo stages will he sutlicient for all
purposes.

These tubes will prove to be excel-
lent intermediate tfrequency amplifiers
in a superheterodyne receiver, due te
the high amplitieation factor and can
be employed in conjunetion with the
usual intermedinte frequency trans-
formers or impedance eoupled units,

First Survey of Radio Dealers’ Stocks

CCORDING ra a survey of radio

flealers’ stoeks  just completed

by the IElectrienl Equipment

Division of the Department of
Commerce, the first of its kind ever
officially  undertaken, returns from
T842 dealers out of a total of 31,
485 indicate that there was an average
of 9 receiving sets and loud speakers
per reporting dealer on Octoher 1,
1927, “D and “C” battery’s stocks
showed an average of 31 per reporting
dealer, in units of 45 volts. and 7 stor-
age hatteries for “A’ power, whereas
oliminators averaged 5 per dealer. Re-
ceiving set tubes, not A.C,, averaged 63
per dealer, whereas A.C. ones averaged
4. The survey showed that other types
of tubes for rectifving purposes aver-
aged 5 per dealer.

A total of 936 jobbers was circular-
ized of which 236 replied. The number
of receiving sets per reporting joh-
ber was 373, loud speakers 3835, “B3”
ad ‘C™ batteries 1220—45 volt units,
storage batteries, 105, eliminators 254,
tubes other than A.C. ones 3,140, A.C.
tubes 97, and rectifying tubes 171, all
per jobher :

Herewith i« a table showing com-

bhined dealers and jobbers’ slocks, act-
ually reported:
(1) Receiving Sets. No. on Tand
(n) Radio Receiving
Sets without acces-
sories for battery
operation ..., 153817
(b) Radio Receiving
Nets wired for A.C.
operation not in-
cluding power sup-
ply . 9,495
(2) Loud Speakers.
(1) Loud Speakers

Ol \ppawe - eeenmps 153.001
(b) Loud Speakers

with nxsociated

power amplitier ... 5.018

(3) Batteries.

(a) Dry “B” and “C”

Batteries in terms

of 45 volt units.. aa4.721
(1) Storage Batter-

ies not associated

with trickle charg-

CTS wahacebbeioniib 70143

(4) Socket Power Units.
() “A” Socket Power
Units uxing stor-

age battery ... 15.560
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(h) “A7 Rocker Power
Units  nor  using
storage hattery . 7.503
(¢) “IV7 Soeket Power
Uunits with or with-
ont “C” 51.979
(1) “A" and 17
Nocket Power com-
bined units with or
without “C” s 26,237
(5) Vacuum Tubes (Recoiving).
(1) Tubes desizned
for operation from
G ovolts DL CooLos. 1,008.278
(M) Tubes designed
for operation tfrowm
4 volts D, ¢ o000 220035
(e) AC Tubex (either
heater or filament

BRDe) s gucesp e 52147
(6) Rectifying Tubes or Units.
(a1) lHigh voltage

tubes or other rec-

tifying units  for

“R” power supply. 58.070
(L) Laow voltuge

rubes or other rec-

rifying units  for

“AT power supply. 18546

R J
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Reception of Short Wave Broadcasting

Introduction to a Frequency Conversion System Which Permits

Short Wave Reception on a Standard Receiver, and Remote

Paxt I

HORT wave broadeasting and its

reception has for sometime been

attracting the iuterest of those

radio fans who formerly built
every new circuit on which they could
lay hands, as well as many of the
reeruirs from the listeners ranks, More
and more broadeasting stiations have
bhegun to resort to this fiekd, lured by
the tremendous distance and the free-
dom from fading and distortion which
have beent demonstrated by the pioneer-
ing of KDKA and WGY to be an in-
separable attribute of wavelengths
below a hundred meters.

The range of the average five hun-
dred witt broadeasting station even at
night is not much more than tifty or
one hundred miles, if relinble reception
be a criterion, but on sixty-two meters
the signals are as reliuble for more
than ten times that distance. It is only
rarely that radio listeners in foreign
countries pick up American stations
operating in the regular broadeast
band, but the short wuve station at
Pittsburgh bas been consistently re-
ceived in Australia, half way around
the world! Last winter the British
Broadeasting Company made a regular
practice of re-broadeasting signals
from American short wave stations to
their English listeners, and their plans
for this winter are much more compre-
hensive.

Short Wave Broadcasting on the
Increase

New short wave broadeasting sta-
tions all over the world are being built,
and it seems probable that within a
month or two of the writing of this
article there will be at least twenty-
five high powered, short wave stations
whieh will he consistently on the air,
and their programs will be almost free
from fading, and most of them will be
much lounder than the long wave
broadeasts from stations even a hun-
dred to five hundred miles away, The
Crosley station at Cincinnati is now
on the air every night. A Canadinn
station at Drnmmondyville, Quehec, has
made remarkable records. A station
in New York is very near completion
and several others are in the process
of construction in that part of the
United Srates east of the Rocky Moun-
tains.  Stations in England, Germany
and ITolland are experimenting with
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short wives, and two stations in Japan
are on the air quite frequently.

Reception of such distance as most
of these represent is absolutely incon-
ceivable to most Dbroadeast listeners,
but it must he remembered that, :tmong
rhe amateurs who hiave heen utilizing
these bunds for severil years, two-way
commmunication half-way around the
world is a regular occurrence.

R. F. Amplification Inefficient on
Short Waves

Apparatus for the proper reception

of short wiave broadensting has, up to
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S The Budlong-Smith  Wave-
lifter

The present article is restrieted
to a diseourse on the problems
surrounding the reception of
short waves bhut is introductory
to a fortheoming article which
will cover in deluil a frequency
conversion system adaptable lo
tuned radio frequency reecivers
and superheterodynes for the
reeeption of short-wave broad-
casting, With the same system
il is also pos«ible to control the
tuning of the receiver from a
remote point.

The principle of this device is
not entirely ncw,; similar ar-
rangements have been usged

(THINTHI]

hefore. ITowever, it is an
original adaption and should be
of special interest to experi-
menters —EDITOR,
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the present time, received very little
attention on the part of those who
spend their timme devising circnits for
the ovdinary hroadeast receivers, This
ity be dne to the much more complex
problems of design which are en-
countered in the layout of receivers
for short waves, or perhaps to a lack
of realization of the tremendous popu-
larity whieh sueh receivers will in-
evitahly receive in the not too distant
future. The receivers which have been
placed before the publie up to the
present time have been simple amateur
sets of a 1ype admirably =uited to the
reception of code, but almost useless
for the proper reproduction of inusic
and voice transmission. Some of these
have been touted under the name of
“Short Wave Adapters.” and have been
attached to a plug which could be in-
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serred in the place of the detector tube
of broadeast receivers, thereby wasting
the very excellent radio frequency
amplitiers which are usually incorpo-
rated in such receivers and making use
only of the audio frequency end of the
broadeast set. Others have been laid
out complete, but although every radio
publication in the country comes to the
writer's desk he hus yet to see a shorr
wave receiver or adapter which was
more ambitious in it’s conception than
the usual amateur layout.
Unquestionably the development of
apparatus for the reception of fre-
quencies from three thousand to thirry
thousand kiloeyeles involves much
more complex problems than the de-
sign of reecivers for five hundred to
fifteen hundred kilocycles. Everyone
knows that the cascide audio ampli-
tier is far more easily stabilized thun
a cascade radio frequency amplitfler—
the former rarely causes trouble,
while the latter hus been the subject of
innumerable devices for neutralizing
and balaneing, although it is safe to
say that the tuned radio frequency
amplitier is now here to stay. The
same proportion of difliculty exists
between the amplification of broad

cast signals and that of short wive
signals.  No spstem of radio fre-
quency amplification has yet becn
found practical on short waves. This

means that the serious experimenter
or engineer who proposes to place he-
fore the public a short wave receiver
which will compare, in its amplifying
properties, to the present day broad-
cast receiver; has taken upon himself
a rather diftiecult problem. However,
necessity is the mother of invention,
and if nothing of the kind had ever
arisen radio would never have reached
its present stage,

In the solution of diflicutt problems
of radio design a great deal can fre-
quently be learned by investigating the
accomplished solutions of carlier prob-
lems which approached being analo-
zons to the one in hand, and following
rhis line of thought we can go back
through radio history until we reach
the point where tuned radio frequency
amplifieation was thought to he abso-
Intely impractieal for rhe reception of
brondeast tfrequencies. The radio fre-
quency amplitiers used for broadeast
reception at that time were invariably
composed of amplitiers utilizing “fixed
transformers” which were very broadly
tuned and supposedly gave even ampli-
fication over the whole hoadeast band.
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Such “even amplification’™ by any fixed
radio frequency  transformer hax al-
ways heen more or less of 4 myth, and
the system is absolutely useless now
becnise the selectivity (if any) in such
receivers was procured by no more
than two highly domped tuned circuits
placed ahead of the “fixed” amplifier.

Heterodyning

At that time investigators discovered
that by introducing into their cireuit
an oscillntor which was capable of
emitting a very sharp wave the incom-
ing signal from the detector could be
heterodyned to any given longer wave-
length regardless of its incoming fre-
queney, and they could then amplify it
by a series of sharply tuned long wave
transtormers  which conld be  easily
«fubilized, and at the same time prove
very eflicient. The tuning of such eir-
cuits was frequently so sharp  that
side-bannds were eut off, and the ampli-
fier had to be broadencd to seenre good
quality ot reproduetion.

The efficiency of this method-—well
known in its applieation to the Super-
hoteradyne eircuit. has been proven by
the faet that Superheterodynes are
«till very popular for broadeast recep-
tion., even though several years have
wone by since their introdietion; and
it ix doubtful whetlter any radio cirenit
has yet been devised for the reception
of broadeast frequencies which excels
the  Superlieterodynes  iu selectivity
and sensitivity. It has stood up in the
face of the continued development of
the many  systems of neutralization
which nowadays permit the cfticient
operation of tuned radio frequency am-
plifiers in the broadeust band. atthough
tube for tube such nmplifiers are now
more etficient than the system of long
wave amplification employed in Super-

heterodynes.

High Frequency Intermediate
Amplifiers

of Inte Superheterodyne  designers
have sought to protit by the greater
amplification possible on wavelengths
near the broadeast band and they are
steadily  inereasing the frequeney of
The

their intermedinte amplitiors,
thought immediately  arises—ean  we
not make a Superheterodyne which

will alter the short waves of the pres-
ent  day to broadeast wavelengths
where we can amplify them success-
fully and without a great deal of
trouble? 1f some such system could be
evolved we conld make use of our
present broadeast receivers in toto and
thus gain the advantage of the many
veurs of development and perfection of
radio frequency amplification  which
are represented in our broadeast re-
ceivers, Furthermore, most of our
broadeaxt receivers are much more
efficient i+ some one part of the

brondeast bhaud than in others, and if
we could tigure out some method of
moving onr short wave siznal to that
band, we should he enabled to take full
advantage of the maximum sensitivity
of our broawdeast receiver plus what-
ever previous amplitication could be
gnined in the (ranster,

Our problem then is a simple one on
the surface.  All we need is o unit
which can be placed ahead of our
regular broadeast receiver. to aceept
the incoming <ignunls on all wavelengths
from about thirteen meters up. and
hand them our to the xet somewhere
between  two hundred and five hun-
dred and tifty meters,

Short W ave Heterodvning
I practical

It sounds simple, but just tey and
do it!  lleterodyning of short wave
stgmils s absolutely impractical : at
least by any eiveuit as yet evolved.
It has been tried with varying degrees
of non-snecess by almost everyone of
our thirty thousand amatenrs who
number antong their ranks the most
prominent  engineers in the country.
amd most of them have finally given
it up. The reasons are rather too long
to include in this avticle, but sutlice it

to =uay that while heterodyning is a
tine thing from two hundred meters

up i almost useless below one han-
dred meters,  For one thing, there are
wany  moere  Cfrequencies” (o the
cmeter” of wavelength at thirty meters
than there ave at three hundred, and
to heterodyne with any degree of sue-

cexs we should have to have more
than  microtuning  in our  oscillator
em—-xo muceh more that it would

be a ten minute job to tune in a sta-
tion even it we knew exactly where
to look for it on our dials,  This is
only one of the drawbhaeks there are:
aong many others which  definitely
bar beterodyning ax o practical means
of converting short waves to hroadeast
WaVes,

At this peint we seem to run up
against a blank wall, 1€ we can con-
vert  our short waves to broadeast

waves we ean amplify them to almost
any extent we please and the problem
now ix to accomplish the conversion of
frequency  without  heterodyning,  in-
fradyning, or using any of the other
moere or less standard methods,. Some-
thing new had to he worked out.

New Frequeney Conversion System

The when it tinally
foumd, was so simple ax to be ahnost
comieal, while at the same time it pre-
sented many other poessibilities. It
was merely (he adoption of a system
of conversion from one wavelength to
another which ix in regular use at the
present time for another purpose—in
fact it has already bheen mentioned in
thix article in that connection. By
this new means it is possible to build
a unit whieh can be utilized ahead of
our standard Dbroadeast recelver for

sohtion, was
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ie purpose we desire and will, inei-
dentally, perform many other valuable
functions,

We have called this unit the “"BUD-

LONG-SMITII WAVELIFTER™ ax the
system was developed by Mr. A, L.
tudtong of the American Radio Rclay
League Headquarters, and the writer.
It will act as a remote tuning control
for the broadeast set, and incidentally
will have only one wavelength and one
volume control regardless of how
compliented the tuning system of the
broadeast receiver may be, It will
utitize the most sensitive point of the
broadeast receiver and will broaden
its range to cover the whole radio
frequeney seale. It may be utilized
to control the broadeast set, without
nny direct connections, either mechani-
cally or electrically, from a remote
point. 1t will constitute the input unit
tor a Supetheterodyne, it will provide
means of comparing the overall am-
plitiention of  reecivers, 1t can he
used for ealibrating purposes,  In it-
self it makesx a reather gomd short
wave reeeiver,  In other words it be-
comes an almost indispensable adjunet
for the serions experimenter and a de-
vice of great vahie to almost every
tistener., A it ncecomplishes all
these things with only one tuning eon-
trol. one volume contrel, and one ad-
justment to be puttehed to the adjust-
ment on the diats of the broadeast re-
ceiver with which it is used,

By the utilization of the DBudlong-
Smith system other units may be con-
structed, which have no tuhing con-
trols whatever, and ean be inserted in
the eircuit of the regular broadeast
receiver, utilizing the present  radio
frequeney  amplitier. and  which  will
add  any  number of amplification
stages without any great ditficulry in
<stabilization or in the construetion,
The  theoretical  properties  of  this
system are comparatively clementary
and the eirenit arrangements are not
at alt complicated, A complete  ex-
planation of the system, as well ax the
cirenit details will he flly covered in
the next article,

National Broadcasting Company
Operates a Still!

An o application to the DBureau of
PProhibition @t Washington, D, €., has
been made by the National Broadeast-
ing Compauy for a permit to operate
a <till at the new transmitting station,
now nearing completion, at Delmore,
Long Island.

Dixtilled water is necessary to cool
the ginnt tubes as any other water
leaves deposits on the plates.  Re-
contly, in discussing apparatns for the
new tramsmitter, it was suggested that
a small still be installed to distill three
sallons of water an hour.  This ix,
probably, the tirst record received by
the Bureau of Prohibition from a
radio station for permission to operate
n still, as necessary equipment for
broadceasting,  (Get your cup ready
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Audio Frequency Amplification

A General Review of the Fundamental Problems

PART 1

Thix ix the flivsl of a scries of three
artictes by M. Cisin, 1o the pregent
arlicle he  poinls oul xome  of the
wixeaneeplions of andio amplificalion
and further, fashions a rvivid paticrn
of Ithe active clements 1o form
perspective for the reader. His secand
and third articles weill he less general
in wature, Andio frequenca amplifior
systems and  poseer amplificrs aritl e
cavered in detail ——Llorron,

HERE ix <till o grear deat of

confusion in the minds of nu-

merous  people  regavding  the

subject  of  audio  frequeney
amplitication.  This ix principadly doe
to the faet that the major part of the
developmental work on awdio aupli-
fiers has been done in a compaoratively
short space of time and the elements
as they stamd are not the result of
one man's labor but rather the resnlt
of the labor of many.

The average man has not had sutli-
cient time to digest all of the material
covering the numerous and
adaptions and is at o loss to Know
what can be expeeted of each and.
under a given set of conditions, which
will provide the most benetit,  Since
engineers  arve  still - disputing  each
otlrer's  assertions mud  'nrthermore,
since no  detinite ground  work  has
been laid trom which tuvther detinite
results can be gathersd with an assur-
ance as fo their tenth, it is inpossible
for anyone to lay down specitic rules
governing audio  frequency aplifica-
tion or state any  individnal conclu-
sions as pure faet,

Audio  amplitication  is a highly
problematical subject ax can be nnder-
stood when we shudy the idiosyberasies

Systens

of the sense of hearing.  What, in
the first place, is goml reproduetion
when we know that the hearing of

ole NEn may cover or
as wide a wnge of {reqiencies  as
another man’s hearing and that in
either case the extent ot the impression
on the nerves may be distributed
over entirely different bands of fre-
(uencies.  One man notes distortion in
the sound delivered by a lowd speaker
which others may not discern for the
simple reason that he is able to henr
tower or higher frequencies than the
rest of the listeners,

may not cover

What Is Good Reproduction

We can say that good reproduetion
ix any distribution of sound which
ix an exact duplicate of the original
for we all have our own coneeption of
the original and judge solely by onr
sense of hearing as to the quality.
In other words, it makes little differ-
ence if a man is unable to hear the

By H. G. Cisin. Associate Editor

extremely low or high fundinentals
or harmonics produced Dy the instro-
ments of an orchestra- -they o not
come within his sense of appreciation
in the first place, sinee he never hears
them.

Theretore, if we were to duplicate
the original at the receiving end we

wonld he satistying evervone,  That
is o niee W of putting it but It
is not ne writy o faet, There are
ton many other points to  consider
to make the above statement  the
trith, yet it amomds to an ideal—
an idenl which so far is unrealized.

Frequeney Considerations

We conld say a great deal regirding
the unhappy cutty the ear has of
learning to “appreciate in its own
way”  music which is  distorted, but
let s drop the lhuman element i
observe how that which has been said
ix of importanee in relation to andio
frequency unplitication,

It we design o transformer so as
to have a cutoff at a frequency ot
T000 eyveles and baild ap an amplifier
using  (wo  of  them,  the  resultant
reproduction wonld not please a person
who coulit hear well above the stated
eni-off frequency. 11 we made  the
ent-oft frequetiey wiay up avound 10,000

or 12,000 cyeles  troulle  would  be
experienced  from  audio  frequeney
regencration, tube noises and  other

extraneonts sounds enconntersd in the
frequencies bordering the super-nuldi-

ble,  "They might be bothersome and
they might not, depending upon our
own range of hearving but the audio

frequeney regene ion, if present and
not intelligently  eontrotled  wounld
create  distortion  at  the lower fre-
quencies through the presence of arti-
ficinl  harmonics  developed by the
overloading of the A, F. tubes, ete.
Sinee it is considered that there is
little of value to he heard above
approxit ely 5000 to TO000 cyeles,
which is about the practical limit on
the musical seale of the piano and the

violin, transformers are designed to
ent off at that frequency  and  the
difficulties  previously  mentioned are
1ot enconntered,

Obwvionsly, uo attempt is made to
cut  off at  low  frequencies, nnder
normat  conditions,  but  rather, an
attempt is nude to inerease the ampli-
ticntion at low frequencies as it is in
this band that practically all audio
ammplifier systems are deficient,

H we
lias  excellent
isties in the

amplifier which
character-
lower band the energy
output  trom  the last tube, at low
frequencies, under certain  set  con-
ditions, will be greater than normal

employ  an
frequency
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aud the resultant sound frowm the tond

speaker will be  improved, theoreti-
cally, and actnally §if the listener is
phy Iy able to  hear  the low

fregquencies  well,

No far we have merely stiated what
the result may be, withont giving any
consideration  to  the  louwd  speaker,
Tt us record this as a facet: any one
awdio frequency  amplitier,  irrespec-
tive of its type, when used in con-
Junetion with a given lond  speaker
may prove unsatisfactory to one per-
=on yet highly = 1wetory 1o another,
The whole matter is dependent atpon
three  faer i. e. the frequeney
cliraeter aundio  ampli-

dties of  the
fier, including the ndes, the frequency
characteristi the lond  speaker
and, i we may say it——the freqnency
characteristies of  the listencr,  The
chanees of the three of them watehing
up are hot very good.

esof

Floavever, it is not essentinl to paint

the picture quite =0 vivid,  Audio
frequiency  amplitiers are designed  to
conform as nearly as possible to the
characteristies of the average loud
speaker so that the resultant repro-
duection  will have a fairly uniform
amplitude over (he  frequency  rviange
from 32 to 300 or 7.000 eveles,  How

near they come to this isx another
story: there are very few, if any, toud

spenkers in poplar use  which  re-

produce any  fundamentals below 200
exyeles: any  frequencies  below  this
point  which  are heard are merely

harmonies,

Getting back to the theme, the point
we have been endeavoring to justify
ix, that no one as yet is quite snre
as  to what  constitntes  an  ideal
audio amplitier,  Furthermore, that
it ix idiotie to state that any par-
ticular amplitfier has ideal frequency
characteristies,

Developments in Audio
Amplification
It ix nunecessary to cover the his-
tory of audie amplitiers except to
mention that many fine amplitiers with

what  we Ul execellent  fregnency
characteristies, were veally  decidedly
poor in actunal  results becanse the

tubex, and particnlarly the one in the
Iast stage, were ineapable of handling
the  peak  energy  and  overloaded,
thus creating tube distortion,

It will be remembered that the tirst
real  step townrds  the  improvement
of  reprodnetion  was  the  push-pull
amplifier.  In this awplitier, the loaqd
is distribnted between two tubes, and
due to the punsh-pull eonneetion. har-
monie distortion, produeed in the first
transtormer stage, is nullified,

Shortly  following the introdizetion
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ol the push-pnll amplitier hetrer audio
transformers appeared on the market
and  the resisrance and  impedance
conpled amplitiers, always noted for
their practically srraight line frequency
eharacteristies. were resurreeted from
the past. Nhortly afterwards the first
rexal setui-power tubes and power tubes
were marketed and tfoday they are
wenerally  employed in the output
stages of audio amplitiers.

Maost everyone knows that excellent
reproduction can be obtained  from
any of the three principal forms of
amplitiers and that reproduction ean
be greatly improved by employing o

the last stige and a
considerably  higher plate  voltage.
ITowever, it remains a  question to
many as to what formm of amplifier
ix the most satisfacrory nmder a given
set of conditions amd whether or not
it is actually worth the while to use
say, # 210 tube in preference to a
171 tube. Among other questions on
A, F, amplifieation I have been asked
whether better results can be obrained
from a power amplitier employving a
single 210 tube or from an amplitier

power tube in

with a posh-pull output, using (wo
171 tubes, Believe it or not, the

answer is not o simple one and it is
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the purpose of this series of articles
to sarisfy just such quesrions.

Enough has been said regarding rhe
charaeteristies and  requirements of
audio amplifiers ro form a basis for
the coming articles, Knowing the con-
ditions it is an ecasier matter to form
an intelligent conclusion regarding the
three prinecipal systems of audio am-
plification and rheir adaptability to
general and specilie use.

The next article will deal with fhe
audio systems now in use and serve
to point out the advaurages gmd dis
advantages of each.

A Versatile Testing Outfit

A compact unit for testing tubes, transformers, loud speakers and

IE writer has received numer-

ous inquiries rvegunesting coun-
struetional details on testing
equipment, simple in opera-
tion. vet effective in results. The
letters received pertained Lo tests on
receivers. audio amplitiers, loud
speakers. detecror tnbes and aundio

amplifier tibes.  Were we ro design
A unit partienlarly suited tfor each
text, the number of pieces would be
in excess of that which can be enrried

by the service man on his daily
rounds.  With the above in mind, the
writer has developed n testing unit
suitable for all the tests mentioned

above aud can be housed in a cabinet
M’ x 147 x 6" deep. The I hat-
teries c¢an be carried in another =<mall
battery case. The “A” supply is al-
ways aviailable where the tesr is to
be muade. If the serviee man has
been called because the “A° supply
is taulty, there iz no need tor the
testing equipment ourlined below.

X

complete receivers

By John F. Rider, Associate Editor

The unit to be deseribed consists of
a4 radio frequency oseillator whien
wan be adjusted to be self-modulat-
ing, if desired. A regenerative (le-
tector system is also ineluded. which
can be converted into o radio fre-
queney  oscillator by advancing the
regeneration control until the rube ix
oscillating. A sarinble  eharacter-
istie, three stage audio amplifier is
also contained in the cabiner. The
last tube of this amplitier can he used
either as an output tube or a vacuum
tube voltmerer. Tet us now see what
we can accomplish wirh thix unit.

Adaptability of Test Unit

First, we have the radio frequeney
oscillator producing an nnmodulated
wave, This mnit can be arranged for
calibration work on eoils and con-
densers, ddetermination of the wave-
lengrh of  received broadeasting st
tions, ete.  Wirh the self-modularing
unit in eperarion this radio frequeney

Lo

St

L1

+
2-N2.6
DRY CELLS

R.F. OSCILLATOR

modulated oscillator depending

FIG. 1

upon the position of switch $2,
osciliator by advancing the tickler coil L3 to a position where the detector tube

oscillator, now self-modulated, ean be
used for the ealibratiou of receivers
and as a broadeasting sration for rhe
testing of the receiver, It can be
used for the checking of the various
tuned eirgnirs of a siugle or dual eon-
trolled  multi-stage  radio  frequency
receiver, Ry progressively feeding
the modulated signal into the various
stages. one can determine any varl
ances in resonance settings.

rhe regenerative detecror
unit, operating in conjunction with
the modulated radio f{requency os-
cillator. permits the testing of tubes
intended for nse as detectors.  Theiv
sensitiviry, their ease of oscillation
can be easily determined.  Operating
with rhe audie amplifier, the last
mbe of whieh is arrauged as a tube
voltuieter, rhe svstem ean he adjusted
to show visually the relative degrees
of senxitivity of the rmbes used as
detecrors. 1y means of a two-way
switel either o positive or 2 negative

Second.

B+
67 TOS0V.
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The R.F. Oscillator can
The outfit can

G2
12
J
9%.‘;’ 485.{’/ 90 T%.‘;SS V.

DETECTOR AND AMPLIFIER

Complete circuit diagram of the Versatile Testing Outfit.

be used as a modulated or un-
be converted into a beat note
will osciltate.
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hias ean be applied to the «deteetor
tube grid. When testing such tubes,
the detector c¢ireuit is arranged to
pick up the energy gencrated by the

self-modulated rvadio frequency oscil-
litor.
Third, the audio amplifier in the

test unit can be used for the resting
of amplifier tubes, that is to say.
tubes intended for use as awdio fre-
quency  amplitiers, The modulated
radio frequency signal generated by
the oseillator ix fed into the detector
tube and then inte the amplitiers.
Outpnt indications ave visible on the
tube volimeter meter.

Fourth, the sigual
frequency oscillator is  fed
detecror of the rest unit amd rhen
into the receiver amplitier. The oper
ation of the receiver amplitier cin
thnus be tested.

Fifth. by adjusrting the radio fre-
queney oseillator 10 genevite an un
modulated carrier wave and by ad-
justing the regenerative detector of
the test unit to beat against the radio

from the vadio
iute  the

frequeney  oscillator, the beat note
can be fed into the receiver ampli-
fier, In  this manner certain fre-

queney tests of the reecciver amplitier
are possible.

Sixth, by passing this bear nore
into the test amplitier and then into
any speaker, it is possible to note re-
sponse characterisries of speakers,

With the arrangement of the equip-
ment, the utility of the system is
even greater than that outlined, and
additional will present thein-
selves  after  he  system.  isx  in
operation,

Details of Test Unit

The complete wiring  diagrion  is
shown is Fig. 1. The switch &2 in
the grid cirenit of the radio frequeney
couveris the oscillator into
earrier wave (un-
generator of a
\When the

Uses

osecillator
a wenerator of
moditlated) or into a
modulated earrier wave.
switch is in position 1 the wave is
modulated : in position 2 it is un-
modulated. € is the main funing
condenser and has a capacity of 0005
mfd, C! is a 03 mfd. vernier con-
denser, It isx nsed when obtaining a
beat note hetween the radio fremieney
oscillator and the oscillating detecror
circuit.  Automatic filament controls
are used for each tube. The radio
frequeney tube is a 199, L. ix the cen-
ter tapped indnetance. When en-

ergy from the radio frequency oseil-
lator is fed to the deftector cirenit
(L2) the feed coil T is loosely
coupled to L2 1.3 is the variable
rickler coil.

The switeh 83 in the grid retwrn
circuit of the detecror tube makes
possible fhe applieation of either a
ositive or a negative hias. Wien

the switeh is in the plus position, the
bing is positive: when in the minus
position, the hias is negative. C4 is
the detector tuning eondenser, a 0005
mfd. unit. The grid condenser in
the radio frequency oscilliator and the
grid condenser in the detector cirecuit

Construc-
tivnail layout of
the testing out-
tit. The R,F.
oscillator  tube
and the re-
generative de-
tector tube are
mounted on the
shelf. Th: A.F.
tukes and im-
pedance units
are mounted on
the base,
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arve botly 00025 mfd, units.  The grid

leaks associated with rhe rwo grid
condensers are each 1 megolin in re-
sistance.  The tone of the modulat-

ing signal of the radio frequency am-
plitier ean be varied by varying the
value of rhe grid leak. The 1 meg-
ohm grid Jeak in the detector eireuit
provides for stable regeneration con-
trol with the vaviable tiekler.

The switches as=socinted wirh eaeh
conpling  condenser of the tuned
double impedance units permits the
insertion of a 1 mfd. condenser as the
conpling condenser and provides an
amplitier  with o flat  charaeteristie
from 30 to 6000 cyctes.  Actmually, the
curve ha= a peak, bur rhe frequency
of the peak is below 30 cyeles, rhere-
fore ont of the normal andio range,
With these 1. mfd. condensers (CG,
C7 and C'8) out of rhe ecirenir, rhe
andio amplifier has a peak at 80
eyeles and is flat from approximarely
130 to G400 eyeles, The switeh S+
in rhe plate cireuit of the output tuhe
provides a means of plaecing the gai-
vanonteter G2 into the eirenit when
the tube is used ns a tnbe voltmeter,
and  the milliammeter 12 into  the
cirenit when the tube is nsed as an
ontpul tube. The speaker is pluzged
into the jack .J. The “C” battery
sapplying the last audio tnbe with
erid bias is varinble. 'The switch 85
in the grid circuit of the second audio
stage permits  placing  the milliam-
meter in rthe grid eirenir to show grid
current.  The resistance It shunting
the galvanometer G2 in the plate ecir-
enit of the output tube permits ad-
Jnstment of the setting of the meter
pointer. €9 and C10 are by-pass con-
densers of 1 mfd. each. The switch
X1 and the .00001 mfd. condenser C12
permit the transfer of energy from
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the oxcillaror  to  radio  frequenex
transformers in the receiver under
1ext. The civenit  diagram  will be
shown Liter.

Constructional Details
The list of pars required for the
complere tem are as follows:
2—0002% mfd. grid condensers with
wrid leak elips (C2 and C3).
megohm grid leaks (R1, R2).
2-—0005 mfd. variable eondensers (C
and C4).

22—

J—Rockets.

J—-Filamenr resisiors (R3).

100005 mfd. vernier eondenser
(C1).

100001 wmtd. tixed condenser (CL2).

2 NBatrery switehes (B, B)

1. Isr stage tuned double impedance
unir. (T).

1 2nd stage tuned double himpedance
unit (T'1)

1—2rd stage tuned dounble impedance
nuit (T2).

T—0 10 100 current sgquarved thermo-
conple  wdvanometer  (G1).
2—0 to 1.5 D Co milliammeters (G2)

(11).

I—0 to 50 D. €, milliammeter (I12).
—Single pole double throw switches
(X2, 83, 84, SH).
4+—Sinugle pole single throw

(81, &G, 87. =8).
mfd. lixed condensers
C7. C& CYH. C10).
1—.001 mfd. tixed condenser (C11).

switches

G—1 (C3, Co.

1—0 to 1000 ohm variable resistanee.
(Carry at least 3 mils) (R).
1 Open eireuit jock ().

150 Turn honeveomb  coil-—Tapped
at midpoint (L1

21000 turn honeycomb coils (L1 and
L1.2) (L1 tapped at midpoint).

1—400 rurn honeyeomb coil (L3).
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The panel lay-
out of the test-
ing outfit. The
mountings for
coils L1and L3
are movabile so

that the
coupling be-
tween coils can
be varied.
FIG.3
Detailed wiring instenetions are un- the 1000 tuen eoil, and  consequently
necessary, since the readers of this  higher wiave length, ix the greater

paper are familiae with alt the phases
of wiring, The space conserved can
be applied to better sudvantige.  The
equipment other than the batteries is
mounted upon two shelves, as shown
in Fig. 2. Thix is & rear view of the
cabinet housing the eqnipment.  The
radio frequency oseillitor and the de-
tector cirenit are mounted upon the
upper shelf.  The three audio stages
are mounted on  the lower shelf,
which shelf eonstitutes the haseboard,
“The honeycomb coils are mounted on
the front panel by means of plugs
and sockets,  Each coil is equipped
with a plug. When the unit is placed
into operation, the coils are plugged
into position, The soeket for coil 1.1
should be on a swivel so that it can
be set at 909 degrees with respect to
coils 12 and L3. The socket for L2
cin be permanently tixed, L3 should
be movable.  The frout view of the
test nnit, shown in Fig, 3, shows how
the coils are mounted, By swinging
coil L1 to some angle between par-
attel and 90 degrees we can vary the
energy transtfer between L1 ol 1.2,
When the equipment is being earried
from one place to another, the coils
are removed from their sockets aml
pliced within a rack in the cover,

Using the Test Unit

The radio frequeney coil designated
as L1 is in reality two coils. that is,
when tuned to the regular broadeast
wavelengths to test the fans receiver,
coil L1 ix the 50 turn honeycomb eoil,
When producing the heat note for the
testing of speakers or for the testing
of tubes or other mits in the test
amplifier, coil L1 is the 1000 turn
coil, The reason for operating with

ciase of proaducing (he ettt note, and
obtaining o band of andio  frequen-
cies.  Whereas o 300 meters an au-
dio frequency beat note hand of from
S0 to S0 eyeles withlh constitute
smaldl chiamge in the seiting of  the
taning  condenser,  the  same  awdio
il o 15000 o 20000 meters s
equivalent  to a0 complete  revolution
of  the vernier condenser  dial, A
sepiration of 6 or N inches between
the coils L1 and L2, when they are
parallel, ix quite satisfactory,
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ing o modulated  eavrier
carvier frequency ot which is made
variable by means of  condenser (',
In Fig, 4 we <how the tuning system

wiave, the

of the radio receiver to bhe  tested,
The oscillator is set (o some wive-
length  within the broadeast  band.
We xet the receiver into operation.
Now vemove the aerial from the re-
coeiver and connect the lead marked
N in Fig. 1 (radio freguency oscil-

Iator ouwtpmt leady to the aerinl ter-
minatl ot the receiver in Fig 4.
Tune the receiver to  resonanee with

the Joeilly  generated  signal.  Note
the dial =etting.  Now remove the
lestd X from the acrial terminal and

place it upon the plate
the first radio frequeney
t1the in the receiver.
Y1 in Fig 4,

terminal of
amplitying
This is marked
Retune the receiver
to resomitnee,  Note the setting of the
tnning  condenser.  Now remove the
leadd X from position Y1 and place i
@t Y2 Retune to resomnee and note
the dial setting,  Repeat the process
hackwards to check the dial settines,
The cirenit off resonance ean he easily
decided npon, aud eorrection made,

Testing Tubes

Suppoxe we wish to test a detector

tube,  Switch 81 (i radio freguency
oxeillitors isx xet to the “off™ posi-
tion,  Switch N2 Qs set to position

the same as before.  Coil L1 isx now
the 1000 turn coil, The test detector-
smmplifier etrenit is set into operation,
Switeh 84, in the plate eircuit of the
output tube, is set to the pesition O,
A text o speaker is plugged  into the
jiek.,  'The test detector eirenit, with
i standard detectur tube, is tuned to
resottiitee with the oscillator cireuit,
The tickler eontrol is set to any de-

Suppose we  plivee  the unit into sived point, The speaker ontpmt in-
operation.  Let us oassume  that  we tensity is noted.  The detecior tube
have a single control, two stage tnned ix now removed and the tube to he
adio frequeney receiver and we de- tested ix inserted in its place. Note
sire (o determdne it all the stages the difference, it any, between  the
are tined 1o resonanee when the tun- sfgnal output, 10 jodgment is difli-
ing dial ix =et 1o a0 eertain wave-  cult in this manuer switeh 84 should
leugth, L1 is now the 50 tim honey- be set to poxition V. The galvano-
eomh coil, The switell X1 is so placed  weter G2 is now in the plate cirennr
that the 00001 mtd. coupling con- ud the Iast andio tithe will be nsed
denser C12is comnected do the coll, ax a tobe voltmeter.  Adjust the
N2 s set to position 1. The eadio bias to about 100 or 12 volts.  Apply
frequency oseillator is now  generat- 15 or 67 vaolts 1o the plate,  Adjinst

Y Y

B+

Fig. 4.

B+

if the lead x of the R.F. osclllator is connected in turn to Y, Y1 and

Y2 it can be determined if any of the stages of R.F. are out of resonance.
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the resistance R to be all in, thus
minintizing  its  effeet upon the gal-
vianonmeter.  Now vary the € bias un-
til the plate current is abont 50 mi-
cronperes,  Place the standamnd  de-
tector tnbe in the socket,  Tune the
detector eivenit to resonanee with the
oscillntor,  1f the galvanometer goes
off scale, adjust the resistince R un-
til the needle shows about 80% of the
total seale. Now remove the stand-
ard detector and replace the tube to
he tested. Retime the detector cir-
enit,  The tickler coil shoukd remain
fixed as before. Note the galvano-
neter reading in the tube voltmeter
cirenit,  If it is less. the output of
the tube ix less; if it is greater the
tube  output is  greater.  The tube
voltnteter reading ix indieative of the
detector  tube  output  since nothing
¢lse has been changed.

tested in the
that the :npli-

Amplitier  tubes ave
sHNe  nanner, exceept

fier 1ube is inserted into the second
audio stage. The meter 11 in the

grid cirenit of the second andio stage
is inchnded to check the presence of
grid  curremt,  which, while not of
greit consequence  with a0 tuned
double impedance unit  (unless  the
valdue of grid current is more than

100 microamperesy it affords o check
npon the grid circuit.

Suppose we wish to check the ense
of regencration of i detector tube, or
the regenerative powers of a detector
tube,  The same cirenit is used. with
calibrated  tiekler adjustment, By
noting the setting of the tickler eoil
and the galvanometer reading we ean
observe the amplifying powers of the
tube dne to regeneration.

Beat Note Oscillator

To produee o beat note hetween
the radio freguency oseillator and the
oscillating  deteetor,  we  must  set
switell 82 to position 2. The oscil-
lator tube will now generate an un-
modulated carrier wave, The coil L1
is the 1000 turn coil. The detector
tube is adjusted to oscillate, Switeh
N4 ix xet to the position 0 and the
“C7 voltage is reduced to the normat
vitlue required for the applied B
voltage, since the tube is now heing
used ax oan output tube. A 112 will
he satisfactory s an output tube and
ax n tube voltmeter. The speaker is
plugzed into the jack J. The radio
frequency oscillator and the detector
tube tuned eivenit are brought to zero
beat on o high wavelength., 1f a
wavemeter  ix handy, the  detector
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tube  cirenit  ean  be  calibrated  in
wavelength for that tickler coil set-
ting, .\ series of close calibrations at
i progression ol H00 cyeles will give
a series of heats of Known frequency,
when  the radio frequeney  oscillator
is held constant and the detector tube
tuning  cirenit  is varied, If cali-
britted  beats are not  required. the
hand of andio beats between 30 and
000 exeles cim be obtained by vary-
ing condenser ‘1. 'Fhe zero beat be-
tween the oscillating detector and the
radio frequency  oseillator should he
utitde with condenser 1 set at zero,

This  equipment s very versatile,
It ean be applied to excellent advin-
tiage on a permanent installation in &
station, 1t also be  put

use as  a o portable  onttit,
men  have mtomobiles
weightt of the I3 battery
i of no eonsequence, A service
nttn without a ear ean easily carry
these two units,  The test ceabinet
can he arvanged with a hinged eover,
to tit over the front panel.  Connec-
tion to the battery box is made by
means of battery cibles, ‘'he connec-
tions te the ¢ batteries should be
as short as possible, By using 7 volt
batteries, tapped  at 1.5 volt
values, a good variation is obtaiuable,

service
to o goomd
Many service
and  the
hox

Ci

Australian Radio Trade Demands Revision
of Patent Royalty Exactions

Royal Commission Condemns Policy and Demands of Patent Holders.

but Refuses to Consider Evidence on Validity of Claims,

1E future of the Australian

radio  trade  is  indissolnbly

bound up with the patent ques-

tion, is the opinion of muny
competent authorities,  Just how far
this affects the American mannfac-
turer is shown by the faet that radio
exports  to  that destination reached
$1.304,000 in 1926, while the chart be-
low summarizes progress during the
past few years.

The comparative  American  and
British quotas revealed by thix sim-
nmary require consideving in conjune-
tion with reeent propaganda put ont
by British makers that no  patent
royalties are paid by American mann-
facturers on radios exported to Aus-
tralin, wheveas DBritish comply
with the rules and regubitions of the
piatent interests by contribntions to
the Marconi Compiany in London at
the rate of &3 for every tnbe socket
built into the instrmments, of which
amonnt 30 cents is paid over to the
coneern holding the Australian patent
rights,  This latter ix Amalgamated
Wiretess ( Australasin) Ltd., in which
concern the Federal Government have
a helding of £300,001,  Over in Aus-

sets

Manufacturers’ Latest More

tralin, some deitlers handling certain
sets have been citlled upon to pay
patent royalties, and others have not
heen approached,

Conditions Unsettled

Conditions  surronnding  Australian
radio have hecome so nnsettled, and
the policy and the demands of Amal-
amated Wireless have been such that
a Royal Commission was set up this
year for the pnrpose of econsidering
mul reporting upon the whole situa-
tion.  In connection with the patents,
there was prepared for the Commls-
sion a report dealing compreliensively
with the whole patent situation from
an Australinn standpoint, by Wilfred
J. Sprnson, partner in the firm of
Sprison & Ferguson, Patent Attorneys,
of Sydney, with the technieal assist-
ance of two radio engineers, E. G.
Beard and K. Joseph, When submit-
ted to the Royal Commission, certain
of the paragraphs were struck ont by
order of the commissioners as being
irrelevitnt  ax it was held that the
seope of the inquiry did not extend
to questioning the validiiy of the pat-
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British

ents, but the opinions expressed In
this report will he none the less in-
teresting to  the  Amervican manuface-

turer on this account.

Scope of the Investigation

The investigations in question cov-
ered the period 1904 (the date of the
commencement of the Connmonwealth
patent system) to the end of 1926, the
totitl - number  of  patents  examined
being 784, of which Amalgamated-
arconi interests ave credited
In the report, the position
ix considered in regard to (a) broad-
casting  transmission, and (b) the
trade in receivers.

In the caxe of the former, if there
ix excluded the Meissner patent No.
12194 of 1914, and the Kchloemilch &
Von Bronek patent No, 9132 of 1913,
which were both the sabject of litiga-
tion at the time the report was
drafted, there is in the investigntors
opinion noe patent which e¢an be sue-
cessfully propounded to interfere with
the activities of  broadeasting  trans-
mitters, After  examining  all  the
fundamental elements in a broadeast-
ing transmitting station, the investi-

Wireles:
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gitor considers that the Amalgamated
Wireless  claim  rests entirely upon
their achieving success in  litiga-
tion founded on the Meissner patent,

Receiving Sets

In investigating the position with
regard to receiving scts, these are
divided into seven main elasses, and
the following is a summary of the
views expressed upon each :

(1) Crystal sets without amptifiers,
No patent whatever extends to these.

(2) Plain tube detectors without
feed-hack. The tube ddetector element
in any set of whatever construction
is not of itsclf subject to any patent.

(3) Plain tube detectors, with feerl-
back. and audio amplitieation, The
feed-buck feature raises the Meissner
patent, and the amplitication feature
brings up the Schloemilech & Vou
Bronck patent, which are the subject
of litigation against David Jones &
Myers. It remains for the Court to
decide the validity of both patents or
their infringement,

(4) Radio-frequency sets. The first
patent on radio-frequency amplifica-
tion is the Schloemileh & Von Bronck
No, 9132-14 already mentioned. Other
patents are regarded as of little im-
portance for various reasons.

(5) Neutrodynes. The investigantor
points out that the Ilazeltine patents,
which are five in number obtained in
1924 and 1925, were applied for in
Australia when the neutrodyne system
was known and in use there. These
patents cover a particunlar forin of
neutrodyne, and do not extend to
cover the neutrodyne principle. Neu-
trodyne sets have heen in use in Aus-
tralin since about 1922, The neutro-
dyne situation in general is considered
to be clear for the trade as long

as particular cireunits covered by valid
patents are not used.

(6) Heterodynes, The heterodyne
principle is attributable to Fessenden,
and has been known since 1902, There
can be no patent operative for con-
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EXPORTS TO
AUSTRALIA~
1400
1200
GREAT
BRITAIN,
UNITED /
10001 gTATES %
Q 800
Y
3
3 600
I
-
400
200

1924 1925 1926

American and British radio exports

to Australla have been consider-

ably influenced by the patent situ-
ation In that country

1923

trolling heterodyne sets, though it is
pointed out that the incidence of the
Meissner patent must be considered if
it is ultimately declared valid. Ex-
cluding this latter patent, the super-
heterodyne set is the property of no-
one, though in this cirenit as in the
nentrodyne there are a number of
patents covering minor features, and
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while traders and manufacturers are
considered at liberty to deal in hetero-
dynes, they must see that they steer
clear of enforceable patents which at-
tach to special features.

(7) As far as retlexes are concerned,
the investigator considers that the in-
terest of the Australian radio trade
in these is a vanishing quantity, and
that this being the case it would be
of mo material importance however
broad and sound were the Amalga-
mated Wireless patents covering re-
tlexes.

Summary

The investigator's summary with re-
gard to receiving sets in general is
that if the Meissner and Schloemileh
& Von Brouck patents were eliminated,
the ditticulties of the situation dis-
solve! The e¢rnx of the matter f{s
considered to he the Meissner No.
121941914, which will run out its 16
years' term on February 16th, 1930,
and until the pending action is settled
hetween the owners of the patents and
the radio trade in general cannot be
settled.

The Commission in  their report
have criticised both the general busi-
ness poliey of Amalgamated Wireless
as well as the amount of royalties de-
manded, pointing out that a reduction
{n the latter is urgently needed. In
Britain, with the object of enabling
manufacturers to secure a firmer hold
on the Australian trade, the news has
been followed by a concession on the
part of the Marconi interests by re-
dueing the royalty in the case of
radios or kits exported to Australia
and New Zealand to 30 cents per tube
socket, to operate from August 1st,
1927,

Selecting Filter Condensers’

The importance of selecting filter condensers having the proper

INCE the radio power unit
rests on a foundation of paper

condensers, it stands to reason
that those paper condeusers
must  he of sufficient electrieal

strength to handle the job, It is not
only a matter of working voltages,
but also of peaks and surges that
ocenr in most radio power units, due
to the removal of the load that dis-
sipates the output, or increascd Nne
voltage which is refiected in greatly
augmented strain on the filter con-
densers.

Tt is well to he more than conserva-

tive in the selection of filter con-
densers,  First of all, really good con-
densers  should be employed. Such

condensers cost more, of course, bhut
will prove cheapest in the long run,
Furthermore. it is well to employ
tilter condensers of twice the working
voltage, throughout the circuit. Thus
a 200-volt output radio power unit

* Engincering Dept., Dubilicr Condenser Corp.

working voltage

should Dbe  provided with
{working voltage. not test voltage)
condensers throughout, It is especi-
ally important to provide ample re-
serve dielectric strength in the first
condenser—the one nearest the recti-
fier, as this condenser is subjected to
far greater strains than the others.
Good practice calls for a higher volt-
age rating for the first transformer
than  for the other two, and con-
denser blocks are now being made
with balanced sections so that there
is ample dielectrie strength for the
various parts of a filter cirenit, with-
out increasing the cost unnecessarily
by  having the Dhighest dielectric
strength throughout. It appears that
good practice is to have three times
the output voltage for the 1working
voltage rating of the first conden-
ser. and twice the output voltage for
the working wvoltage rating of the
other filter condensers. This will
provide a fair margin of dielectric
strength. and properly built con-

400-volt
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densers should give many years of
reliable service under such conditions,

The matter of buffer condensers, in
the case of the gaseous type of recti-
fier. is a most important one which
only too often receives seant consid-
eration.  Only too often the builders
of radio power units employ cheap,
low-voltage condensers as buffers, not
realizing that these condensers are
subjected to the greatest strain of
all.  After all. the capacity of these
econdensers is so low that there is 1t-
tle difference in first cost between
condensers of ample dielectric
strength, and those of weak dielectric
strength, It will pay to use buffer
condensers of not less than 600 volts
D. C. working voltage, even in the
usual  200-volt output eliminator, so
as to preclude any possibility of con-
denser hreakdown.

Properly selected and appled. the
filter condensers should serve as long
as the radio power unit exists.
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Austin C. Lescarboura--Our New
Associate Editor

T this time we present the latest
addirion to onr editorial staff
—Austin ¢, Lesearbourn, who
hard!y needs introduetion in
radio eireles. Lescarboura has a radio
career which dates all the way back
to the pre-historie days of 1907. when
he was operating a two-inch spark coil
with electrolytic interrupter for trans-
mitting, and a double-slide tuning coil
with crystal detector and ear-phones

for receiving, He wuas virtually
brought up in company with Arm-
stroug. King. Pacent, DelForest, Log-

wood, Simons, Iogan and others. In
1908 and 1909, he was assistant engi-
neer for the Telefunken Wircless Tele-
graph Company. handling instaltation
of apparatus for the U. 8. Navy and
Signul Corps. ns well uas conduering
some of the first radio telephone ex-
periments in  this country Dbetween
Fort. Iancock (Sandy Hook. N. J.)
and Fort Wood (Statue of Liberty),
with five kilowatts to span a distance
of eighreen miles!

However, Lesearboura drifted out of
radio and into the editing profession,
feeling that the editorial end offered
n greater opportunity for service. In
1911 and 1912, he was associate editor
of Modern Eleclrics, and from 1912
till 1913 he was associate editor of
Dunw's International Rerviciwe. In 1914
he became Editor of The World's Ad-
vance (now Popular Seicnce Monthily).
In 1915 he joined the Scientific Ameri-
can staff as associate editor, hecom-

ing Managing Editor of that publica-
tion in 1919, and holding that position
until 1924, When he resigned that
Dosition to bhecome nctive in his own
business. he was also director of the

Scientifie American PPublishing Com-
any,
Since 1924, Lescarboura has heen

engaged in technical writing for the
popular and technieal press. ile
handles considerable editorial and

reportorial work for varioug publiea-
tions, as well as publicity and publie
relarions for the leading radio and
electrical companies. Iis headquarters
are located at  Croton-on-Huwdson,
N. Y., where he maintains a modern
and well equipped office with a staff of
girls and men, as well as a complete
radio and electrieal laboratory. This
oltice. known as the *“Waordshop.”
handles its own multigraphing. mimeo-
graphing and automatie addressing.
It also hamdles its own printing, as
well as the making of studio and out-
door photographs.

Lescarboura spends his time at the
typewriter or in the laboratory, while
at work. lle goes into his laboriatory
to test out or check up on u certain
statement whieh he is abonut to nuake,
and then dashes back to the type-
writer to tell it to the world. That's
how he works—tirst-hand information,
always., 1is laboratory isx a model of
radio  eflicieney, wirh  switchboards
that inclnde all kinds of A.C. and
D.C. power, amplitfiers. receiving sets,

Jjueks for taking voltage and amper-
age remddings, indieating lights, and so
on. Alinost any rest or setup can be
miade in minimum time, on the big
worlk benches and by means of the
switehboards,  An  impressive array
of measuring instruments insures posi-
tive faers.  Also. a large collecrion ot
tools indicates that things are really
made in this shop.

In joining our staff, Lescarbonra
brings to nus not only these laboratory
facilities for the gathering of first-
hand information concerning radio
technique, hut he atso hrings invaluable
contacts in the industry itself, He is
in constant touch with the leaders of
the industry, and in that way ean aia
us in formulating an editorial poliey
which will be a true mirror of the
progress of the radio industry. And
we are in hopes. of emmrse, that we
an get a steady tlow of material from
his pen—or rather typewriter—in one
colunns.

Lescarbonra, ineidentally, is a mem-
ber of the A. 1. B. E., member of the
I. R. E, and Fellow of the Radio Club
of Ameriea, of which he is also direc-
tor amd in eharve of publicity. He
has been decoruted Dby rthe Trench
Government for warrime services. Ile
is the anthor of several books. includ-
ing “Radio Course in Twenty Lessons,”
“Behind the Motion Picture Sereen,”
“The Cinema Jlandbook,” “Radio for
Iverybody . “Scientitie Amerienn
Home Owner's Handbook,” ete.

Absorption Point Long Way Ahead

HERE arve 20.800,000 American

homes which have not yet heen
equipped  wirh radio receiving
This fact, brought to the
attention of the radio industry hy Fed-
eral Radio Commissioner Q. . Cald-
well. imdicates that the industry has
still much to accomplish despite irs
phenonemal growth during the last
eight years.

According to the estimates of Com-
missioner Caldwell, which are Dbased
on careful surveys, there are 6.500.000
radio sets in use at the present time.
To allay any fears of manufaeturers
that the absorption point may soon he
reached a lirtle study of the indus-
try’s own ealeulations will show that
by the time that point is reached the
surviving  manutaeturers will have
long gray heards,

Soon after the radio trade show in
Chicago iast  June statisties were
issued  showing that approximately

sets,

*Radie Editor. Chicago Daily Nezos
Conrtesy of R M. A, News.

By William S. Hedges*

£2.000.000 radio receiving sets will he
sold during the year 192 Half
of the new sets will replace receivers

whieh have become obsolete and the
other half will be sold to customers
who have mnot heretofore possessed

radio sets.

15 Per Cent Replacement
Using these figures ax a basis it
would appear that the industry figures
a 13 per cent replacement of reccivers

each year. If thar percentage jpwe-
vails and it production eontinunes at

its present swift pace replacements
will pursue new-set sales to a vanish-
ing point until the vear 1970, when
the 2.000.000 new will all be
needed for replacement and there will
still remain abour 1£000.000 homes
tacking in radio se(x, in addition to the
total of the new homes established
between the present date and 1970,
Olwviously the radio industry ecan
expand as the years go hy; can in-
crease produetion and enjoy a healthy

NOrR
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crowth. provided, of c¢ourse. that the
growth is gradual. Tt will probably
take all of fhe salex effort and in-
relligence that the radio industry can
muster ro sell the 2.000.000 sets this
year—an  observation made at this
poinr to foreibly remind manufactur-
ers against producrion of receivers
hevond the capacity of their sales
channels to merchandire.

Twenty-five Sell Output

The taet that twenty-tive manutac-
turers have already =old their planned
aurput for the year ix an encouraging
sign and  will prove to he a great
sthmtlus  to the indnstry, provided
there is no slhimp in energy devoted
to advertising and merchandising of
the products of rhe manufacturers.
Failure to move the receivers on to
the radio buyers will deat the indus-
try a severe blow heeause of the de-
moralizing effect of dumping sets at
the close of the scnson before next
vear’s models make their appearvance,
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New Wire and Cable
Organization

The organization of a Large electri-
al wire and cable company under the
name of General Cable Corporation
witx forecasted recently by the mailing
of notices ealling meetings of  stock-
holders to approve action take hy the
RBoards of Directors of certain of the
Companies whose assets will he owned
by General Cable Corporation.  When
the organization of General Cable
Corporation is completed, it will own
the and businesses now  oper-
ated Ly Dadley  Manutacturing Cor-
poration, Rome Wire Company, Safety
Cable Company and Standard 1'nder-
grond Cable Company, and the sheot
and rod and wire mills of Baltimore
Copper Smelting  and  Rolling  Com-
piany.  These Companies are among
the most prosxperous and  strongesr
manufacturers of their severat lines of
product  in the United States and
have Dbeen favorably known for the
Itigh quality of 1heir produet and the
ofliciency of their management.

Generial Cable Corporation will have
plants  at  the  {following  strategic
points in the 1nited States amd Can-
ada s Bayonne, 'erth Amboy, Newark
and Harrisom, New Jersey: Rome and
Ruffalo, New York: Pawtncket, Rhude

asxkets

Iskind:  Baltimore, Maryviand: Chi-
ago,  Niineis: Pittsburgh,  Pennsyl-
vania : St. Lonis,  Missonri;  Fort

Wiayne, Indiana: Oakland, Calitornia ;
and Hamilton, Ontario.

The Company will be in a position
to furnixh all Kinds of copper wires
and cables, from the tinest of eniimel
wire for delicate electrieal  instrn-
ments to the Iargest eable for aerial

and nndergroumd service.  Brass and
hronze wires, tubing, copper rods awd
sheetx will alzo be inchuded in its

nannfaetire,

Federal Radio Corporation
Adds Six New Wholesalers
The Federal Radio  Corporation,

Buffalo, N Y.,
completion  of
ments with
States

annonnces the recent
wholesaling  arvange-
=ix firmx in the United
Caninda. These additions
practically  complete  the Federal
wholexitle  organization, and  provide
excellent representation for the Orthe-
sonic line in several important cen-
ters. The new wholesalers are as fol-
lows: I, J. Hang & Sons. Limited.
Calgary. Alberta; Radio & Automo-
tive LEquipment Company, Linited,

il =
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Winnipes, Manitoba: A0 110 Marshall
& Co. Tael Plattshburg, N0 Yo The
Frenclt Nestor Company.  Jackson-

ville, Florida: Vonnegut  Jlardware
Company, Indianapelis, and Novthrop
Thirdware Company, Boeise, Hdaho,

New Samson Inductance
Bulletin

The Smnson Eleetric Company of
Canton, Mass, have just pmblished a
very viluable hulletin on induetances,
aud it is oone of the most complete
treatises on the subject  which  has
come tooonr attention for <ome time,

The tirst portion o' the  bulletin
covers the design of coil forms, rotor
bobbins  and  coil  mountings,  This
forms the basix for the balance of the
data which covers eoil windings and
their eleetrical characteristies, induet-
ahee culations, <pecial  coil  char-
acteristies el mechanical considera-
tions,

Inchided in the pamphlet  are 2
mnmber of tables sueh as a kiloeyele-
to-meter conversion table, indietiance
capacity tiable and a number of wirve
table: From the information given
in thix beok it ix posxible to design
most any form of inductance which
may he requirved.  ‘The tables, special
raphs s the formulae are of great
assixtanee in the determination of the
vilue and  characteristies of  indnet-
anees to cover any wave length band.
We are pleased to recommend  this
Bulletin to onr readers,

R. P. A. Announces New Board
of Directors

Announcement  of  the permanent
hoard of directors to manage the af-
fairs of the Nudio Protective Associa-
tion-—the organization of the inde-
pendent  radio  manufaetnrers—w
nutde after a meeting of the member-
<hip at the 1'almer louse, (hicago,
during the Chieago Radio Show,

Ax o result of the growth in the
membership, the hoard was inereased
from tive to eleven members, pavtien-
larly to give representation to  the
new members of the associition in the
Last,

The new hoard of directors follows:

MHarry . Sparks, Sparks-Withing-
ton Compuiny, Jackson, Mich,

Fred N, Armstrong, Vesta Battery
Corporation, Chieago.

. W, Angustine, Joy-Kelsey Corpn-
rition, Chicago,

=

www americanradiohistorvy com

P
= >
—fa

Poadio Engivcerivg, Noreaher, 1927

N el

T 1L Rose, Shamrock
ing Co. Newark., N,

H. Chirelstein, Sonatron
New York, N, Y.

Imane  Wainmnaker,
now-tinds o, Chicago,

. Mawdel,  Metro
Chicago.

Jo Wiechers, Western Coil & FEleetri-
el Coo Racine, Wis,

Arvthur v Lord, Delorest
Col dersey City, N T,

Alexinder We Marti Eleetrie (o,
West Orange, N, L

Frnest Kaner, €, 1.
Co, Providence, Ro 1L

My, Avmstrong remains treasarer of
the and Oswald F, Scln-
ette, excentive secretary in eharge of
the headguarters at 134 Sonth LaXalle
NStreet, Chicago,

Nixty-=ix  representatives  of  inde
pendent nmmfaceinrers at the Chieago
Ladio Show attended the meeting, At
a meeting held at the llotel Astor in
the  preceding  week, fifty-two  were
present,  The association ix only two
months oldl amd it menthers point 10
it directorate as proof that as an or-
wanization it will have to be reckoned
with in <haping the futnre of the radio
Pty

Manntactur-
Tube o,
Grigshy-Gr-
Co,

Electric

Itadie

Mannfacturing

associntion

Splitdorf Appoints New Sales
Manager

Hal. 1", Shearer. for many years

an excesdingly well known  tigure in

the piane indnstry and more recently

cloxely identitied with the selling emd

of radio, has been  appointed  snles
manager  for  NSplitdorf  Radio Cor-
poriation, My, Shearer's appointment

hecame  immediately  effective and he
has tiaken np hix new Jdaties at the
headquarters  of  the  company  in
Newark, N, T,

Lynch Resistor Manual

Arthnr L Lyneh,
Broadway, New York ¢ity, have re-
leased o thirty-six page hooklet cover-
ing the use of re<istances in radio,

The booklet opens  with  an  ele-
mentary explanation of resistanece and

Ine.,  of

the manner in which resistance valnes
are calenlated to meet  exacting  re-
quirements, Another portion of the
booklet ix given over to the manner
in which rexixtors can be nsed in
sidio receiving  cirvenits  to inerease
efficiency.

Power resistors are alzo tiken up
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and  valnable
desipn of “B” power units,

The latter portion of the booklet
covers it description of the Improved
Aristocrat  civenit  which  employs 2
resistance  coupled  amplifier.

We recommend this booklet to our
readers who are interested in obtain-
ing faects regavding the nse of roesist-
anees in radio,

data is given on the

Kunickerbocker Talking Machine
Company Selects Freed-Eise-
mann Line
The Freed-Eisemamm Radio Corpori-
tion announees that the Knickerbocker
alking Machine Company, well known
wholesale distributors in New  York.
will market the Freed-Eisemann line
in Manhattan and the Bronx, in eon-
Junetion  with  the  present  IFreed-
Eisematnun distributors in this tervitory,
A contritet involving several earloads
of receivers was the imaugural move
of this new merchandising agreement,

Aerovox Acquires Globe Art

Announcement is made by My, S, 1.
Cole, president of the Aerovox Wire-
less Corporation. that the eondenser
equipment of the Globe Art Manu-
faeturing Company, of Newark., New
Jersey, has  been  acquired by his
corporation,

The addition of this egquipment to

that previonsty  owned greatly ang-
ments  their manofacturing  €acilities,

The ANerovox organization has leased

additional floor space in the building

they now oceupy., and are operating
three «hifts a day.

George Lewis Made Vice-Presi-
dent of Arciurus Radio Co.
George Lewix, formerly President

and General Manager of the Kenrad

Corp., radio exeentive and engineer of

long experience, has been made viee-

president of Arcturus Radio Company
of Newark., New Jersev, nuufuetnrers
of A-C tubes,

There is probably ne executive in
the field today whose radio anetivities
antedate those of Mr, Lewis, or whose
commereial  associations are so ade-
quately supported hy extensive engi-
neering experience,

The  first  commercinl  operator's
license issued by the U, 8, Government
was made ont to George Lewis, His
prominence in radio, attained as an
Ameriean  Delegate  to the  First
International  Radio  Conference at
Geneva in 1913, has been maintained

in subsequent activities.

Prior to association with commercial
radio development, My, Lewis was In
charge of important engineering work
with the Navy., He was radio expert
aid under Admirval Bullard, for a
number of yeirs in charge of radio
engineering design at the New York
Navy Yard.

The end of the war found him in
chiarge of the Radio Design Division

at the Burean of Engineering of the
Naval Department in Washington.

In 1923 Mr. Lewis joined Crosley as
Assistant to the President, going to
Kenrad three years later,

Mr. George Lewis has at various
times been o manager of the Justi-
tute of Radio Engineers of which he
is a member. His standing as an
engineer has drafted him for varions
important duties as n vadio legiskitor.
Ie is chairman of the Viaeunm Tube
Committee of the R, M, A, and chaip-
man  of  the  National  Fleetrical
Mannfacturers  Association,  vaenum
tube seetion,

Federal Ortho-Sonic Wholesal-
ers Conduct Retailer Meetings
In aceordanee with  the  ceustom
established  in 1926 by the Federal
Ritetlio Corporttion,  wholesalers  of
Ortho-sonie ddio throughont the
United States and Cana are now
calling their quarterly retailer meet-
ings to cffect closer contiet among
the three elements of  distribution:
factory, wholesaler, and rvetailer, At
these meetings  the  wholesaler  acts
as host to his Designated TFederal
Retailers, and  exeentives  from  the
Federal Radio Corporation are on hand
to represent the factory sales, adver-
tising and engincering departments,
These TFederal zatherings wil con-
tinne  through  October  until  every
whoelesaler has wet with hisx retail
gronp.  Meetings  during  September
were  condneted by the  following
Ortho-sonie wholesalers: R, F. Fongue
Brox., Philadelphia: Charles Rubel &

Co,, Washington: National E. & A,
NSupply  Co., Peorin:  Brown-C'amp
Hardware Co. Des  Moines: Ilarrey

Alter Co,, Chicago: 13, W, Smith, Ine.,
Clevelind : and  Hambnve  Brothers,
Pitt<burgh.

Arborphone and Wells.Gardner
in Merger

Wells-Gavdner and  Company. Chi-
cago,  IMlinois,  awd  the  Precision
Produects Company, Anu Arbor. Michi-
wan, have merged their radio mann-
factnring businesses il organized a
new Delaware corporation Kirown as
The Consolidiated Radio Corporation,
with (. A, Verschoor, President: A, 8,
Wells, Vieo-PPresident: F. . Royee,
Secretary.,  and  Frank  Dilthahner,
Treasurer,  The merging eotpanies
will  contitme  their  present  numu-
facturing plants in Chieago and Ann
Arbor, but in the future the combined
business will be condneted by the new
Corporation operating the two plants,
as separate mits, one as the Wolls-
Gardner Division and the other as
the Arborphone Division,

One of the first steps of the Con-
solidated Ridio Corporation wis the
taking ont of a license under the radio
patents of the Radio Cerporation of
America, Westinghouse FEFleetric and
Manufacturing Company, General
Fleetrie Company and American Tele-
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phene and Telegraph Company.,  This
license  combined  with  their  own
piatents places the new eompany in a
very faverable position in the radio
field,

Yale Electric Corporation
Builds New Plant
The Yale FElectrie  Corporation,
manutacturers of dry batteries, have
nnder construction a fireproof huilding
sixo stories high and ocenpying an en-
tire c¢ity block, with a floor of over
100,000 square feet, This new plant,
in Jersey City, is more than double
the size of the present Yale plant in
Brooklyn,  More than 1,600 men aiul
women will be employed in this huge
building when it is completed,

United States Civil Service
Examination

The United  States  Civil Serviee
Comntission  annonnees  the foltowing
open competitive examination:

CHIEF OF PRESS SERVICE

Application for cehief of press vervi
must he on tile with the Civil Service
Commission at Washington, D, (.. not
later than November 29,

The examination is to fill a vaeancy
under the Federal Radio Commission,
Wasldngton, D, ¢, and vacaneies oc-
enrring in poxitions requiring similar
qualifications,

The entrance salary is $3.800 a year,
A probationary period of six months is
required: advancement after that de-
pends upon individual eflicieney, in-
ereased usemmlness, and the oecnrrence
of vacancies in higher positions,

The duties of the chief of press
service will be to keep newspaper
correspondents  informed  concerning
the aetivities of the Federal Radio
Connnission, to auswer their queries
refative to the status of the varions
broadeasting  stations, and to sapply
informative and  timely  articles  to
cditors throughout the country regard-

ing the radio sitnation, He will re-
lieve the Commissioners, asx far as

possible, of the task of keeping the
pthlic informed through the press re-
warding changes in the broadeasting
field, It will also he the duty of his
oflice to naintain up-to-date newspaper
and periodieal mailing lists and to
direet the preparation and issuanee of
the officinl Bulletin of the Commission
as well as press releases and general
orders,

Competitors will not be required to
report for examination at any place,
but will be rated on their edueation
and expericnee, and 2 thesis and pub-

lished articles to he filed with the
application.
Full information may be obhtained

from the United States Civil Service
Commission, Washington, D. C., or the
Necretary of the United States Civil
Service Board of Examiners at the
post office or custom heuse in any city.
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The Tyrman Ten
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Radin Enginecering, Noventher.
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signals appear twice on the dial.
the G40 K. C. separation between beat
notes will not allow duplication with

as

FHE “one spot™ idea lias been A compromize lad to be reached  a very selective antenna system,
made nse of with a compro- and finally @ teansformer of 340 K.C, A stage of radio frequency is built
mixe to climinate all eritical maximum nplification s been de-  ahead of the long wave amplifying
fentures  of  shorter  wave  cided on by the engineers. utilizing the  system,  Although this was not carried
intermediate  frequency  amplitication, stabilizing  adviutages of Jong wave  out satisfuctorily in previous amateur-
The theory of this system is in the  amplitieation but remaining below that  built  super-heterodyne circuits, it is
separition of the two heat notes to wive to avoid the double heat inter areatly responsible for the success of
an extent where one of them  will ference.  The above 700 K., sigual  this receiver. The designer's aim was
appear beyvoud the dial range. will require an oscillator frequeney of - to create selectivity on the antenni
‘This NYS- stage equal to
tem, instead of that obtained
utilizing the by a  direc-
differenee of tional loop
frequencies for and thus toeal-
interiedi a t e ize the tubing
frequency  an- control to the
plifie n tion ., dials,  As it s
usex the same well known
frequeney  for by experiment-
thix  purpose. ers, there was
An  intermed- a4 poor balanee
iste frequency in  selectivity
amplifier of hetwoeen the
2000 K., will anteni and
require i beat ozcillator  eir-
frequnency of enits, awl proe-
D0 K. for e S e o O N O
a 700 K.C. sig- extend along the rear of the sub-base. had  to  rely
mil. It is seen ol un ¢X-
tlart two critieal features play their 1040 respectively 260 K.C.o the latter  tremely  seleetive  oscillator  tuning,
part in this circuit,  Firs), the short being outside of the dinl range.  Only thus cutting into the side hand and
wave oseillator, and, second, the short signuls ahove X900 KO, (below 330 intlicting apon tonal performance. o
wave intermediate fregquency  ampli- meters) enn have a double setting  onr case the radio fregueney stage Is
fier. ‘The difficulties cau he overcome  on the oscillator tuner if the antenbsu snfliciently sharp to allow more broad-
oily  with  extremely  caretnl  design dial ix left in resomrnee.  llowever. poess in the oscillitor for obtaining
and expert layont, tuning both dials (o the resonance no this selectivity.
Voooos MF 187 DETECTOR
'i 00025 ‘._. I?JTERMEDIAT:E FREQ TRA‘NSFORMERS, o INPUT PP OUTPUT PP
o RET. MF 4 ¥ v %\ DETECTOR AFT TRANSF TRANSF.
s‘ij‘ % “‘ 20t 201 200 ﬁ 201 20t §
=z~ : EANY A A A A D A =
RFT. 00035 . % ]
) '
Y ] i ] 1 ] 001 mk
‘ L ‘ ] ]
o L ! ~
R
) ) ) iy
200 OHM POT. SMF. °Cr
1 . RED | +45v — IMF
TME BLACK o BLUE- — |
5 0HMS
b= - +90V. GREY

L
6OHMS v
P
LT 25 OHMS

Schematic diagram of the “Tyrman Ten' receiver.

One stage of tuned radio frequency amplification
to Increase the selectivity of the input circuit.

is employed
The output A.F. stage is push-pull,

employing 171 type tubes.
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The andio

amplifying system con-
sists of one stage of straight trans-
former coupled amplitication and  a

push-pull stage for the secoml andio,

The push-pull siage of the second
anddio, and expeeially the output (rans-
former, assures perfeet tonal quality.
[t was more than nsetnl to provide on
these transtformers o gronud  connec-
tion for their cores leading to a per-
feet  stabilization of the inudio  fre-
queney ampliftying civenit.

The inpnt civenit is composed  of
she stage of rndio freqiency and an
ascillator,

The oscillator  stage, covering 900
to 1IN0 KOy, is coupled to the erid of
the first detector by g S0ammf, eon-
denser.  This  capacity  feed is the
stmplest and most eflivient coupling
method and hax to be adjnsted bt
onee,

Two volime controls arve provided
on the frant panel. the 25-0hm rheo-

stat for the lirst detector tube and a
200-ohm  potentiometer for the grid
retirns of the intermediate frequency
amplitier.  The rheostat can he left
in one position except on the most
powerful loeal signals. AN tubes ex-
cept the one mentioned are antomati-
cally kept  at  five volis by fixed
resistances.
LIST OF PARTS REQUIRED
2 Tyrman Type 8-70 R.F. Transforiners

T Tyrnmn Type 871 R.F, Yranstormer

4 Tyrman Type 8-80 R.F. Truusforners

1 Tyrman Type 3-30 Audio Translormer

1 Tyrman Type 3-50 PPower Input Trans-
former

1 Tyrman Type 3-31 Power Output Trans
forner

1 Tyrman Double Vernier Drum Dial

1 Tyrman Shielded Tube Sackets

1 Kurz-Kasch Capacity Counector

1 Camfield Type 331 .000:5 Mfd., Variable
Condenser

1 Camfield Type 332 .00035 Mfd, Variable
Condenser

1 T7x26”x3/16” Drilled aml Engraved
Front Panel

1 77 x26” x 3/16” Drilled Ivory Sab-Panel

1 Pair  Benjamin Ty pe » o Nhelf
Brackets

2 Carter Type 110 1-Mfd, By-I'ass Cou-
tdenser

1 Carter Type InG 5-MEA0 By -P'ass Con
denser

.00003 MF,

--TO .0003 MF -~y

|
~

e ————

] ter 00025 Mid, Mica Condensoer

1 001 Mfd, Mica Candenser

1 ¥ Type 660 Cable Conne

1 ley Type 6L Filament  Resistaneo.
A1 S Volts,

1 Sl Filament  Resistanes,

"0 Volts
200 200-Olim 'otentivieter
P T200 200.0hm Grid Resist

1 Yaxley Type 125K Switeling Bheosiat

Page 1057
1 Mider 30 Megalun Grid  Leak  with
Mounting
2 Ehy Engraved Binding Posts
Limmarinnd 50 Moufd. Midget  Con-
s
Tuhes
=
{taddio Xoliler
asite Wire
Soldering  Lugs,

The New 2-Dial Karas Equamatic

Rear view of the new 2-Dial Karas Equamatic receiver.

The two variable

condensers on the left are coupled together with a mechanical fink which
can be seen against the background of the front panel.

IE new Karas Equamatic re-

ceiver embodies numerous ini-

provements  over the Equa-

matic Receiver introduced  to
the radio publie last year.

The tuning contrvol has heen simpli-
fiedd by incorporvating & mechanieal lnk
into the receiver for the operation af
the  variable  condensers  tuning  the
radio freqnency stages, The link it-
self allows for the necessary adjust-
ment or alignment of the two variable

2 MEG.

condensers <o that both of the radio
frequency stages will, for every set-
ting., be in resonnance on the same
wiave length. :

The original equamatie principle is
still utilized but has been elaborated
npon.  As will be seen from the illus-
tration, the primary windings of the
two radio frequeney transformers, as
well the primary of the antenna
coupler, are mechanically coupled to
the condenser shafts so that any move-

as

; ouUTPUT
FILTER
¢ 112 112
va’
F 3] F
W & o4
3 ] ] ] 001 MF.
B[ o
J)) b= s
%Tjgﬁ ] ] ‘—\Tgas/""""snes
El R 24D STAGE

4

C+

Schematic diagram of the 2.Dial Karas Equamatic.

o__—!\_f\_l]
o—

)l
45V.+ 90V+ C-9V.

A+ B-

[e)
150V.+

The primary coils of the antenna coupler and the two R. F

transformers are attached to the condenser shafts so that the coupling is automatically varied when the condenser dials

are turned.
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ment of the condensers displaces the
position of the coil attached thereto
fn respect to the secondary winding.
Thus automatic coupling over the en-
tire frequeney band is made possible,

This automatie coupling scheme is
the basis of the ecirenit and the
coupling is so adjusted that maximum
efficiency is gained in the antenna eir-

cuit and the two radio frequeney
stages over the entire broadeast fre-
quency band.  Likewise, the appliea-

tion of this principle prevents the re-
eeiver going into oseillation at the low
wave lengths and considerably simpli-
fies the entire receiver in so far as the
adjustments are concerned.

It will be noted from the seliematic
diagram that the two radio frequency
tubes are neutralized by the use of
small adjustable condensers.  When
the set is first put into operation, these
two condensers are so adjusted that
the receiver is just below the point
of osciblation on the low wave lengths,

The audio frequeney amplifier is of

the two stage transformer coupled
type employing an output filter. A

cam .switeh is incorporated in this eir-
cuit whiclt allows the use of one or
both stages at will, The same eam
switch turns the receiver off when
thrown to the left position,

It is recommended that two 112-type
tubes be used in the A, F. amplifier,
with 150 volts “B” and a negative “C”
bias of 9 volts,

LIST OF PARTS REQUIRED

2 New Karas Type 28 Audio Transformers

1 Karas Outpat Filter

8 New Karas Type 17 Variable Condensers

8 Karas Equamatic Coils

2 Karas Micrometric Dials 0-100

8 Karas Subpanel Brackets, per set of 3

1 Karas Coatrol System Including Com-
plete Ilnrvdware

2 Karas or Samson R.F. Chokes, 100
Mili-henry

1 Bakelite front panel, engraved (7 in. X
24 in.)

1 Bakelite subpanel, drilled (9 in. x 23 in,)

1 Carter or Yaxley 10 ohm rheostat (Gold
Arrow)

1 Carter or Yaxley 20 ohm rheostat (Gold
Arrow)

1 Yaxley No. 69B Interstage Switch (Gold)

2 Carter Tip Jacks No. 10, or Yaxley

1 Sangamo .00025 1'ixed Condenser with

clips.

Radio Engincering, Novcmber, 1927

1 Durham or other make grid leak, 2 Meg, 2 ,0001 mfd. Sangame Fixed ¢ondensers
1 4-A Amperite 1 006 mfd. Sangama Fixed Condenser
1 Yaxley Cable I'ug 2 001 mfd. Sangawmae Fixed Condensers
5 Benjamin Cushlon Socockets 2 Tubes, 201-A type
2 Samxon  Miea Neutralizing Condensers, 1 Tube, 200-A type
0-0007 mfd 2 Tubex, 112 type
Magnaformer 9-8 Receiver
Front view of the Magnaformer
9.8 Recelver, Observe the neat drum
dials. The knob to the extreme left ts the ey
volume control. The master rheostat for the I.F.
tubes is controlled by the knob to the extreme right.
HE Magnaformer 9-8 Receiver,  cated in the schematic dingram  a=
a development of the Radiart Swe,
Laboratories, is a distinet im- The intermediate frequency trans-
provement over the common formers used in this receiver are labor-
form of super-heterodyne receiver. atory matehed and employ shields, in

The set is composeid of four stages of
intermediate frequency amplification
which may be converted at will to
three stages for loeal work,

Referring to the schematie diagram,
it will be seen that the oscillator is
coupled directly to the grid cireuit of
the first detector tube, .\ radio fre-
quency filter is connected in the output
circuit of the second detector tube to
prevent the possibility of any of the
intermediate frequencies from entering
the two stage transformer coupled
andio frequency amplifier. This is a
very important addition to tle cireuit
as low radio frequency eurrents pro-
duee distortion in an audio amplifier.

As mentioned, for local work one of
the intermediate frequency stages can
be cut out by means of the jack indi-

the form of metal bands around the
outside of the coils, These shields tend
to restrict the electro-magnetic fields of
the coils and also improve the reson-
ance effects,

An output filter ix included in the
audio frequency amplifier ~o that a
power tube may be used in the last
stage. This filter is of the conven-
tional type, comprising an audio fre-
quencey choke and a high capacity filter
condenser.

The Magnaformer 9-8 Receiver is
designed primarily for operation in
conjunction with a loop aerial but may
be as readily employed in connection
with a regular antenna system by the
addition of an antenna coupler,

There are two main controls; the
variable condenser, which controls the

Schematic dlagram of the Magnaformer 9-8 Receiver.
This switch Is mounted on the front panel

tlon can be cut out.
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By means of the cam switch SW2 one stage of 1.F. amplifica-
of the receiver,

below the drum dials.
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effective. but  still they in no way
impair the sensitivity of the receiver.
(mee the phasatrols have been  ad-
iusted, there is no longer any tendency
to radio frequeney oscillation or dls-
tortion.

An r. f. choke (290 ix nsed. 1n
accordanee with standard present-day
practice. for blocking r. f. currents
from the adio civenits, A sccond
r. f. chioke isx also inserted in the “B™
plhus 90 lead.

The andio cirenit utilizes two X, Fu
transformers. .\ variable resistance,
shmnted across the secondary of trans-
former (30 provides  =mooth  and
effective volume control. ‘T'he output

Rear view of the Magnaformer 9.8 Receiver. Note the perfect line up of filter consixts of a choke  combined

apparatus, The two A.F. transformers and the output filter can be seen with a 4 mfd
at the left of the row of Magnaformers.

frequency of the oscillator (ube and the
variable condenser, which tunes the
loop circuit.

The volume control is in the form of
a 400 ohm potentiometer (RH) and
the main volute control is a G ohm
rheostat,

LIST OF PARTS REQUIRED
I+ lbIIIIIl.I Front Panel 777 x 26” x

i
lwnmn 1 Sub 'anel 9 x 257 X

-

3/16
Magnaformer Intermedinte
Transformers, Unit R . No

61
Ll— 1 Unicoupler, Unit C.U. No. 71
2 Remler Universal Dram  Type
Dialg with Contrels, No, 1
C.Ct— 2 Remler 0005 wifid. Varlable Con-
densers No, G39
Renjamin Sockets Nea, 0644
Benjamin Sub-Panel Brackets 27
high,
Ferrant

T1—3

[S--1

8629

Audio Transformers,
AF. No. 4, or AI°. No. 3-AF,
No. 4

National Tone Filter
Samson Radio Fregueney Choke

Coil No. 12
Aerovox 00025 mfd. Grld Con-
densers, ype 1475, with

Mountings

(5]

T6,T7—

OF—
L2—

C2,C4—

[

. cotdenser.
In line  with  the  modern  trend
towards  simplilication of  control,

5— 1 Aerovox 001 mfd. Fixad ¢ the  tinnents of  the  detector and
denser, Type 1450

53— 1 Aerovox 1 . By-Pass Con the two mudio tubes ave reguolated
denser, Type 200 Short : aties -
RG.R7T— 2 Darham 2 wmegohm ( Leaks mfomatically., .
35— 1 Prost De .Lux;\lmoh ILI Il'nl{{n A dual and o single variable con-
feerer. golib arrow kuel Xo. - gogicer are “gamged”  together, thus

Frost I"‘Il-nxc- 10 ohim No, 81810 redqueing the number of tuning con-
or 6 olun Noo 2806 Combina oS S oS ACCUT:
tion  Rheostat and  Battery  (POlIS to two. Because of the accuraey
Switeh with gold arrow knobh  of r. f. coils amnd tuning comlensers,
(4 ohm preferahle)

—
=
—

R 1 Frost De Lute 10 ohm Lheostat compensating  comndensers  are  unnec-
No. 1810 GRS TN,
R2— 1 Frost be Luxe 30 ohm Rhicostal,
4 . No, 251 LIST OF PARTS REQUIRED
3. R4 5o s, with Holders o e i N
1 \.1\14-\ Cable Connector Plug No, = ; Noo 1=\, with moantings
M - . .
swe— 1 \n\lm Radie Jack Switeh No. 1 . No, 112 with mounting (316)
60, Gold Plated 4

sion. Double Solenoid Coupling tolls
4B, (3, 8, 14, 21

eme Bus Bar Wire No, 14

ronnd tinned 2 Mar-Co Vernier Dials, type 102

25 Feet .\('Illle Flexible Spaghetti e IN:II“.I.;(".':]SI':.}I.‘ lil.lil‘l’n’mrluml *Mid-Line™”
covered wire

2 27 pight angle supports for sup- 1 00035 mfd. llummurlnnd Dual "Mid-

Condenser (11

ting 1 sub-
porting  rvenr of sub-panel son R. F. Chokes, \o &5 (16, 20)

Nerews,  Lugs, Nuts, Bolts, =

Nolder G F \;‘nk(-tx. new style (5. 12, 19, 23,
2 5”7 x 8% x 2” wood hlocks for

“cub-panel center supports 5 El lru(l Phasatrols (6. 13. 20)
1 Cahinet, 77 x 26”7 x 127 1 Carter “Ilmp” Fllament Switeh (17)
7 Tubes, 201-A type 3 .01 mm \ungumo By-Pass ¢‘ondensers
1 Tube, 112 type (7
1 Tube, 171 type 1 .000‘_‘) mfd Sangamo Grid Condenser

1 O(l(l mfd, Sangamo By-Pass Condenser
8)

The 1928 “Standard Parts’’ Six

ERE is a standard six tube

cirenit, designed by H. G.

Cixin, utilizing three stages

of tnned radio  frequency
amplifieation, a  detector, and  two
stages of trausformer coupled audio
frequency amplitication.  This circuit
offers great possibilities, Ultimate
results, however, will rest upon two
extremely important factors, Iirst of
all, the design and layout must he
technically correct: second, the parts
used must he selected with the utmost
care if the potentialities of the cireuit
are to be realized, Those who have
experimented with three stages of
tuned radio frequency know how im-
portant the above two considerations
are,

However, no such difficulties will
be encountered in building the 1928
“Standard I’art Six.” The layout has
been predetermined for the set builder,
scientific laboratory Instruments having
been used, to ascertain the minimum
spacing of coils, location of various

= = —— = 1 1 meg. Durham Metallized Resistor Grid
Leak with Vertical Durham Single

Mounting (23)

Thordarson R-200 Transformers (30, 34)

Therdarson RR-196 Choke (37)

\n'vl(-\ Air Cooled Rheostat, type No. 106
K (9)

nrts, ote, rts 5 - oS Electrad Tonatrol ('H)

l_ _\ s t:'" pLSrcceiser 1 mfd. Acme “Parvolt’ series “A™ cubical

were  selected  only  after  careful Condensers (18, 26

check-up and trial. 4 mfd, Acme “P'arvolt™ series **A" cubical

. S Condenser (38
For the purpose of stabilizing the (,“-;:f'r' ‘~";§.‘;, y (‘(j»rd T.p Jacks (39, 40)
tnned radio frequeney cirenits, three

\ l, “Push-Posts” (1,
phasatrols are used, These are highly

[Eye.

-

xley 7 Strand (‘nlnln No. 660 (41)
l{ull\ Aeme Celntsite Wire

10 e 11 (OUAL)
= e

CABLE MOUNTING 4/

Circuit diagram of the 1928 * Standard Parts™ Six, The R.F. stages are

stabilized by means of phasatrols. The volume is controlled by a variable

resistance which is shunted across the secondary winding of trle first A.F.
transformer,
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1 Can Kester Radio Selter (By the Chicago
Nolder Cooy
1 Papel, 77 x 217 8 3/167 Westinghonse

> QA
1 Sub- el H” x 20" x 3/16" Westing:
bouse Micarta

Top view of the
1928 ‘' Standard
Parts "’ Six. 9 is
the rheostat for
the R.F. tubes and
31 is the volume
control. Note that
11 is a tandem
condenser and 13
a slngle condenser
coupled to 11.

TN 217 x 10”7 (By
Hickory, N. o)

Tuned Audio Amplifier With
Optional Equalizer Stage

HE developanent of the tuned
denble  impedanee wnit - has
made possible the design of
an audio amplifier which ean
be tuned to meet personal reguirements
for andio quality. 'The possibilities of
this amplifier cannot be appreciated
from the abave mengre deseription,
Thisx audio amplitier can be tuned on
the low frequencies to compensitte for
speaker deficiency on low frequencies,
and it can also he med on the high
audio frequencies, from 1000 to 5000
«cycles to compensate for any degree of
radio froqueney side hand suppression
less than 100%. Furthermore, onh the
high frequencies, one can adjust the
electrical characteristies of the ampli-
fier to ecompensate for s=peaker de-
ficiency on the high frequencies.

This “Faned Audio Amplitier.” de-
wigned by John F. Rider, can be ar-
ranged for either low frequency tuning
or for both low and high frequencies,
When arranged for the former, the
amplifier utilizes four tubes, two tubes
heing apportioned for the tuned double

Radio Engineering, November, 1927

impedance units and two for the push-
pull ouwtpan stage,  The wiring  dia-
am of the four tibe unit is shown in
Fig. 1 and the bhaschoard layout in
Fig. 2.

The possibilities of the amplifier,
however, are not coneluded by the low
frequency tnning, By adding another
tihe to the amplitier we can algo ob-
tain tuning on the high freguencies.
Thix stage ix the equalizer stage and is
<hown schematically in Fig, 3. The
effect of this stage upon the operating
characteristic of the amplitier is <hown
in Fig. 4. Any one of the peaks A, B,
¢ or I, or any other, is obtainable on
some low freguency aund any one of the
peaks D, E I or G is available on the
high frequencies,  As a matter of faet
even a greater rise than (i is possible.
The low frequeney peak is used to
compensate for the lowd speaker de-
ficieney awd 1he high Frequeney peak is
uxed to compensate for the speaker de-

T TT77 T T T
{ | | |
I 18 O N
OveraLL AJDL) R
HE T P
| N | ﬁ__ |
A B|C
| ) l\’\ “‘
A TR
2 W\
<
V)
I A
60 W0 Frequency 400 1000 4000 7000

Frequency characteristics of the amplifier using the equalizer stage.

DETECTOR

"
(G555 S

o o o

8 + 45 - At

Oc-45-9

Fig. 1. Circuit diagram of the tuned double impedance push-pu!l amplifier without the equalizer stage. Note that the

two 210 power tubes obtain their filament supply from an A.C. source.
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ticieney and for side hand snppression
in rhe radio frequeney systen.

The amplitier is arvanged for D. C.
filinent operation on rhe 1ned srages
and for Ao C. filament operation for
the psh-poll ontpuir =tare. The inser-
tion of frhe equilizer stage does not
alter the appearance of the front panel.
It is only necessiory 1o uxe a =lightly
fnrger panel te acecommodate a larger
baxehoitrd. Al of the equipment in the
eqializer stage is monuted upon the
bhasehoard. A volume contvol is pro-
vided to control the energy passed inro
rhe amplitier. A balancing control
BAL is provided to raeilitate adjusr-
ment ot the enersy passed into the two
ourpnt push-pull tubes, in rhe event
that their electrieal constanis are not
identienl. The cqualizer stage is
added hetween the detector tube and
the firet <tage of audio amplitication.

LIST OF PARTS REQUIRED

1—1st  Stage Tuned Double  Impedanee
Unit, (K. H. Labs. Ford Miea, Kel
ford, Muter. Paragon

1—2ud  Stage Tune ]lonhl\. Impedance

Unit. (K. H. ] . Ford Miea, Kel

ford, Muter, Parazon

1—3rd Stage Tuned Double Impedance
Unmit. K. I Labs. Ford Miea, Kel-
ford. Muter, P 01

1—=Xamson J*ugh-1’ull nstformer, Type Y

1—8amsnn

Push-Fuli
7

A, Nu
1450

Output Impedanee
102 SRockets

L001 ANl Fixed

2—Aerovox No. MD" A Mid. 600 Volt Filter

Coudens

Jl-—Aerovay 1430 002 Alid. Filier
Condenser

2 AL, iyv-passg

. 200 Short 1.

15 shown in Fig, 2,
alty Nesistances, Type F
tery Switeh
30 b Milliammeler,
dghting “Pransformer, suit
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2NO STAGE
DOUBLE IMPEDANCE
DETECTOR PLATE | 1 1Y AUDIO
At deial N 11
| L YO P POST OF
) NEX! TUNED
T DOVBLE
IMPEDANCE
b uNIT
1 0-2000
! w
TO MINUS FILAMENT
c8

TO MINUS FILAMENT

Q
B8

EQUALIZER STAGE

Fig. 3. Schematic diagram of the equalizer stage.
into the clrcuit hetween the detector and the first stage A.F.

1--77 x 18" x 3/167 Llack. Westinghouse
i 1

1 47 Wond Baschoard

3 af  Acme Celats Wire. (red,
ack and yellow)

2—( Type A, X, 'T'uhes

2—Ceco Type Lo1a Power Tubes

The additional eqnipment required
for the equalizer stage ix as follows:
1—2nd Kia Tuned Donble 1mpedance
nit (K. 1. Labs, Ford Mica, Kel-

ford, Mutier, 1% ron)
2—-Eleetrad Type E Varviable High Resist-

anees
1 Aevmu\ \n 1450 004 Mfd,
Mfd.

I X 1

I Amsco l‘\;no TV
1—-Samson No, 195 1, I
1

Fixed Con-

i I(ed Condenszer (C7)
102 Kochet.
Choke

able for (wo 7.3 mends, eco T'ype A. N Tnbe,

3 . i e oo oC2e[ [eCie I 5
] ; - !
° ) i |
. ) DI 2 {35 |

° sl

. . L]
Ld

Di1

°
) . ) L ‘
° ° DEONG DEORO 1

Fig. 2. Baseboard

| layout of
Amplifier.

the

Tuned Double Impedance Push-Pull

This does not include the apparatus for the equalizer stage.

The Super-Hilodyne Receiver

derails for
the Nnper

ULL constractional

the  bnilding  of

Hilodyne Receiver.  invenred

by Fred Al Jewell, are covered
in an artiele appearing in the Decem-
ber ixsne of Radio News.

In rhe development of the Super-
Llilodyue cirenit no atrempt has bheen
made to evade the patenr <itnarion. as
It was found that many of rhe pre-
viously patented eircnits are not cap-
able of producing the results rhat the
writer had in mind. as a goal rowards
whieh ro work., For instance. in the

caxe ot the snperheterodyne  civeuit.
which would he ideal it it were not Lor
the Fact thar iv has o donble beat-note,
reception is oftentimes spoiled. dne ro
the nndesirable heat-note from a
tion that ix not wanted. It is posxible
ro add one or two stages of radio-re-
queney amplitication hetore the set to
overcome thix condition: bat. it rhis
is done. rhe cirenir becomes more com
plieated than ever.  However. tuned
radio-frequeney hax many fanles of irs
oWl
When

A

this type of amplification is

WwWwWw americanradiohistorv com

Thls stage is connected
amplifier,

nsed it is necessary 1o introduce soe
meians  wherehy oscillations are pre-
veuted and, in general, when this is
done the ecirenit does uot funerion
eflicicutly over rhe entire waveband of
broadeast starions,  When steps are
taken to keep the signal intensity
equial over the waveband. additional
meins for preventing intersiage conp-
lings must be inrrodneed it a high
degree  of  amplitienrion  is  desired.
Generally when rhig is done by adding
several stages of enseade conpling side
bands are ent off. and distorrion re-

snlrs,  Unless gang condensers are em-
ployed 1o get maxinmm eflicieney, each
staze has ro bhe individnally mned.

whichi in tnrn offers morve compliea-
tions,

The Super-1lilidyne civenit is the
result of a grear monber of experi-
ments.  Not only can the elecrrieal

portion of the cirenir be so designared,
e rhe method of consiruetion has
heen simplitied to rhe @reatest possible
extent.

In the ¢enter ol the schematie dia-
wram (Fig. 1) may he scen the two
tnhes, VL and V20 which are ecnnected
e push-pull.  Let us consider the path
followed by o <ignal after it is pieked
np in the antenna cirenit .. The
variable condenser CIo which is in
shunt across the secomdary X of 1,1,
thnes this civeniv: @l eaeh side of
the comdenser is conneeted to the grid
of ot ot the push-pnll rubes,

An incoming signal charges the erids
of the VIl V2, negarively
and  poxitively alternarively. When
the erid of V1 is positive the grid of
V2 ix negarive. and #iee rersa. When
the wridl of V1 is negative this will
cithse o drop in the plate enrrent of
that rmbe and the opposite elfect will
take place ar the same instant in V2
with an increase in the plate current

in the =ame proportion.  Now. it the
coil ' ix xhort-¢irenired by the re-
sistor R1, the flow of current at the
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point X. will be always
the plates of VI and

Top view of the Super-Hilodyne Receiver. The special untuned R.F. trans-

formers are grouped together on the left side of the sub-base. The double

impedance A.F. units are mounted on the extreme right of the sub-base.
The entire tuning unit is mounted inside the shield, in the center.

rhe same; as tenua coil.  In rhis way the grid of
2 are in parallel V1 oix reintorced by the cnrrent trans-

just opposite 1o the input eirenit. In ferred rhrongh the eoil system. A, U

other words this eirenit is nencralized. and o while the grid inpnt of V2 is
as signals of all frequencies are hal- Itlaeed out, thereby cansing no cur-
ance:l outr. rent flow from itx plare 1o rhe point

If we welre ro allow the circuit to re- NX. no matrer 1o what rrequeney B ois

main in that torm it wonld be useless rnned.  Therctore an amplitied cur-

as

a receiver. However. on further rent. at wharever freqneney isx passed

conxideration it will he scen that a hy coil 14 and irs atrendanr condensers,
variation of enrrent exixiz  belween Heaws in the primary of the radio-tre-

the plate of each tulie and rhe point queney s

nstormer REt: while all

N. 'Therefore. on connecring rhe coil the other signals are cancelled ont.

C in series with rhe plate of V1, we After rhe signal has passed throush
have a variable ~ignal tlowing in this the tubes V1T oand V2 it leaves the cen-
coil. it the resistor 1 ix opened, The ter panel (Nee Iig. amd woes 1o the

coil B. which ix shunted by the v

rinble left 1o the input of the intermediare

condensers, €2 and C3 (the latter be- radio-frequeney amplitier.
ing

quency  which it ix desired to get
throngh 1o the loud speaker. and all

i vernier) is tnned to rthe fre- The tonr radio-frequeney transform-
s RISE 203 and 4, are untuned and
ve high amplilication ULetween 220

others are eancelled out, This desired and 300 meters.  In order to eliminate
frequencey ix pirked up by rhe coil A oxeillarions. resistors are placed in the
amd  charg rthe grills of the 1wo primaries of these transformers.

tubes in the phase just opposite ro that \s the amplitication faetor hegins to
of the current picked up in the an- drop off, above 300 meters. a portion

RADID FREQUENCY AMPUIFIER

Radio Engineering, November, 1927

of the plate enrrent is fed back to the
grid eirenits rthrough the radio-fre-
queney chokex, CK1, 2 and 3. This
current is forced through these chokes
and the condensers, C4. 5 and 6. to the
coil=. T and thence to the tilaments or
zromd.  This is hecause rhese chokes
have a lower impediance than the re-
ixtors ar the lower (Lrequencies, or
higeh wave lengihs.

N

The impedance of a choke coil «drops
when the frequency is lowered; there-
fore, the incrcase of cunrrent fed back
to the grid eircuit is in proportion to
the drop in frequency. A« rhe coil T
ix conpled through the secondary of
the radio-frequeney transformer, we
hiave an electrically automatic form of
regener:ition rthar compensates for rhe
drop in amplification at the higher
wave-lengths: and therefore keeps the
amplifieation factor at its highest effi-
cieney for the eutire broadeast wave-
Land.

LIST OF PARTS REQUIRED
Varioeoil,

iloenil.

Variable Condenser, .00037

C2—1 Var r|h.le Condenser, .00033
mfil,
C3-—-1 Midger Condenser, O plate.
RI—8W-——1 Switch-Resistor Unit, 0 to
5.000 ohms

REL tod-—4 Ililograd . F, {nits,
AFI—1 A. . Transformer, Choke
and Condenser,
APZ 2 Doable  Impedance A, F
Thits.
AF4—1 onrpnt Filter,
R2, R3, R4-—3 Ballast Kesistors, 5 volts—
Tooampere,
RS Grid Leak., 1 to 2 Megs,
[ Grid Condenser, 00025 mfd.

Socketz, UX type.
Vernier bial
Shield Cover.

Iront. Panel  (Laminated
iron, 8 x 217 x 47).
Sub-hase Panels (77 x 127

X K7 each)
Six Wire Batlery Cable,

—_—— gy

~ 0

2 Braces for sub-hase panels.

2 ackets for Chassis Mount-
ing.

2 Binding Posis,

a

2 Phone p Jaeck

1 Condenser Coupling (couples
C1 and C2).

(Al the abore par(s are man-
wfaetured by the Algon-
quin Electric Company).

8 Vacuum  Tubes, 201-A
Type.
1 Vacuum Tube, 171 type.

AUDIO FREQUENCY AMPLIFIER

= A
RF | RE2 RE 3 L AF3 AR
AR (] T2 Y% o T3 1] uqin
: ] i T ol i ik
- 1 -l . 1 i 15| !
&

Ve < - - w L
! T E' ] G 4
i [ g LN

t e | 1 1 8

P = L B ! 1 .

L ) ] ~ ! -

g Bai B

V| B £

if- © J L3 1
R4
4 L < =l b H
P . = =
50— o !
Lt L ™
- l“
R1 ANO SW ON SAME SHAFT SW
2 ON SAME SHaFT —
CHANOIC —— Brasv | A- B- A C-afv. B9V C4OV B180v
TUNING CIRCUIT L&

Fig. 1. Complete schematic diagram of the Super-Hilodyne Receiver worked out to correspond with the layout of the
three units as shown in the illustration at the top of this page.
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AmerTran Push-Pull Power
Amplifier
The AmerTran push-pull  power
amplitier rype 2AP. manufactured hy
rhe Ameriean Transtormer Company,
178 Emmet Nrreer. Newark, N, J., is
a4 complere two stage andio amplitier
employing  an AmerTran  Delaixe

The AmerTran Push-Pull Power
Amplifier

trunsformer in the first stage and the

new  AmerTran ponsh-pull inpnr and
output transformers in the second
stage.

This complere
signed that

amplilier is so de
1ostandard amplitier ruhe
or a U\ \Co tube can he uxed
in rhe firsr stage and cither two 171
tubes or two 210 rubes in the pnsl
pnll stage

The entire amplitier is mounred in

a metal case and ix supplied wirh
plug  for making econneetion to fhe

power supply.
Approximate weighr, 20 pounds,

AmerTran ABC Hi-Power Box

The Awmerican  Transformer  Com
pany have also plhed on the market
A new ALBC power unit, known as the

The AmerTran ABC Hi-Power Box

type 21\, whieh supplies a maximum

B” voltaze of 300 and will deliver
plate  cwrrents up ro 110 milliam-
peres. ‘I'he unir ix provided with in

termediiire voltage raps to supply the

“B” power for rhe radio frequeney
and detector rubes.
The  smme  unit will sapply AL

IHE MONTE

filiment current for a 281 recrifier
tube, two 210 power tubes and severil
226 and 227 A.C. tnbes. Adjustable
uegative bias voltages are provided for
all tubes.
Approximite
pounds.

shipping weight, 50

New Valley Automatic Charger

Wirth the new Automalie Charger,
manutaetured by the Valley Elecrrie
Co., 4313 Shaw Ave., St. Louis, Mich.
both “A™ and B current supply are
controlled automatically from the
switch on the Radio Sei. There is an
autonnarie  relay  switeh  eonstructed
within the Charger case. This unit is
equipped  with a “B” Power Supply
recepticle mounted on rthe bhaek of
the ease, The B Power Unit attach-

ment plng is plugeed inte the recep-
arranginent

taecle.  This makes the

The Valley Automatic Charger

radio  reeeiver  awtemarie  in its
operation.

By action of the relay the Charger

is disconnected  from  eharging  the
barrery and the “B” Power is con-
necred fo rthe set.  When rhe swileh

ou the receiver is 1urned to the "Off”
position. the reverse operiation rakes
place, aud the Charger automatically
continues to charge the hattery.  If
“IV Ratteries are used insread of a
“B” Power Unit, the Charger can also
be  conrrolled trom the Radio Set
switel.

The rtoggle switeh on

front of the

Valley Anromatic Charger is used fo
srart amd stop the charge.

The Valley Automatic Charger Is
capuble of delivering either 1% or 215
amperes, which are controlled by«
ligh and tow plng wnder the lid. The
Rayiheon element is ewployed in the

wwWw americanradiohistorv com

Page 1063

Valley Automatie Charger. Small and
compact. Fits all console set com-
partments—comes complete with cord,
plug. leads and clips. Black enameled
case.

Precise Midget Condensers
The Precise Manufacturing Com-

pany. of 254 Mill Streer. Roehester,
N. Y., announee a new line of Midget

Precise 135 m-mfd. Midget Con-
denser
condensers for use asx nentralizers,
stabilizers. balaneinz condensers. ete.

The smallest type. having three plates,
has a maximom capacity of 10 m-mfd.
These eondensers can also he obtained
in maximum eapaciries ol 3. 53 100,
and 135 m-mfd.

Each condenser is supplied with a
small Bakelite knob. These cowdensers
are of the one hole monnting type.

New De Jur Power Rheostats

The De Jdur Products Company, 199
Latavette Nr.. New  York, are mar-
Keting o new  type power  rheostat
designed anmd made specially for high
current  earryving  eapaciti This
rheostar hax a large refractory base,
diameter. and is a single

28 inches
monnt,

hole

The new De Jur Power Rneostat

The nuinutactivrer states (hat rhe re-
sistunee element is of the highest and
best quality resistanes wire obtainable
(having the lowest rising remperature
co-etlicient). wound on hesr grade 1ndia
Miea imhedded in grooves. and is
covered with a high heat refractory
cement. making the element permanent
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and everlasting, tightly fastened to the
base,

The  eoutact arm  rides  smoothly
over ,the snrface of the resistance,
Soldering Iugs are snpplied for con-
venient connections.

Made in the following olimages
standard: 2, 30 506, 10, 135, 20, 30, 50,
T00 andd 200 ohms=. Fhix rheostat can
also be made up with an extra con-
nection and nsed ax o potentioeter in
any ot the above resistanee vialnes.

ax

Polyimet Hi-Volt Filter
Condensers
Polymet Filter Condensers comprise
a line of paper dicleetrie condensers

for usc in tadio Reccivers 33" Elim
imators and Power-1%cks,
The manutacturer states that only

the highest grade of foil and specialty
prepared linen paper are nsed in their
manutaetnre,

Polymet Condensers are non-indne
tive and the special process of impreg-
nating insurex a high working voltage,

Polymet Hi.Volt Filter Condenser

fong  durability
leakawe,
Polymet Filter Conder
in all popular capacities,  Made by
Polymet  Manufacnning  Corp, 509
Broadway, New York ity

and  also prevents

< are made

Samson Power Block No. 713

The Sams=on Power Block No. 713,
mannfactured by the Samson Electrie
Co., Canton, M i designed  to
furnizh the necessary energy from a
105— 11013 —120-volt GO-cycle power
supply for 150 volis direet enrrent at
S0 millinmperes.  Althongh this block
is rated at 50 milliimperes, it is
capable of furnishing enrrents up to
alues ax high ax 80 milliamperes,
it is stated. However, the induetance
of the chokes which ave nsed in this
block decreases after rthe So-millism-
pere point ix reached, and the tiltering
effect is not <o good, The Power Block
No, 712 esntains, in addition to the

two  chokes  mentioned  above,  one
speeial BT eliminator  teansformer,
Al leads are bronght to o terminal

block on the face of the unit where

In ad-
tran=tormer has windings

connections are readily made,
the

dition,

The Samson 713 Power Block

for supplyving the tilament cnurrent of
a0 UNX or a0 CON-S80 tube, andoan
additional winding for sapplying the
tilament currvent of one 171 tube. The
transformer in this unit is rated at
S0wates,

Samson Power Blocks No. 718
and No. 210
The Power Block Noo 718
is areanged to supply from 105—110
115120 volts GO-cxele power supply

Sinson

200 volts direct eurrent up to S0 milli-*

amperes. The transformer incinded
in thiz unit ix the Samson  No. 132,
and the 1wo chokes are Samson No.
AR0, The combination of these three
unit= into a conmon bloek makex for
compuctness and  durability, amd at
the same time the number of necessary
conneetions is minimized.  With thix
power block it is possible to build an
eliminator to take cave of the needs
of the ovdinary set. The value of
the choke np to as high as R0 milli-
amperes direet enrrent ensares  good
smoothing,

The Samson Power Bloek No. 210 s
designed to furnish from a 105—110—
115—120 volt G0-cycle power =onree 500
volts direct cnrrent up to SO milti-
amperes.  This combination ix especi-
ally suited for a *B3” supply for the
210 tube,  and  therefore may he
associated with any amplitier where a
large power output or a small rela-
tively undistorted power output  ix
desired,

The Samson type 718 and 210
Power Block

furnishes 300 ontput volts at SO wilti-
amperes, instead of the w=ual 400 or
300 volts, ensnres a maximuam  of
volume, or tor a given volume a mint-
mim of dixtortion, states the manu-
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Thix  block atilizex  the
Samxon BT Eliminator Transformer
No, 1620 and also twe of the Namson
No. 380 Chok The ontput terminal
bloek  ix  conveniently  located,  and
furnishes a simple means of conneet-
ing to thix block all necessary externat
equipment,

facturer.

Majestiec =A™

Current Supply
The  Grigshy-Grunow-Hinds  Com-
ey, ot Chicago, N manntactnrers
of the Majestie line, have developed a
new AT Current Supply which will
supply  power divect  from the Hght
sockel for radio setx of from 3 to s
tubes, including the power tube,
The rectitier nsed in the  Majestie
“AT s the dry plate type which has

been in nuse for veral years in bat-
tery charging deviees,
The aximnam  ontpmt o Majestle

AT ik 2V amperes at oxix ovolts, A
receptacle is provided on the front
pantel for plugging in oa "I sapply,
so that both the A7 and “B" units
ave operated with one light socket con-
nection, A switeh on the front panet
of the “A” power unit contvols hoth
sonrees of power supply.  The switeh
controlling the A" and “B37 units,
theretore, aets also as a control for
the entirve radio set,

All-Direction  American
Antenna

The  American
Company, of 135 Grand
York City. have placed a new type
antenna on the market, 1t takes the
form of a condenser antenna, and
ax =een from the illustration, is made

Itardware
Street, New

Rautio

The All-Direction American
Antenna

of copper mounted on an insnlated pole.
The eirenlar band is 147 in dinmeter
and with its large width presents a
naximmm ot condnetive surface,

Thix antenna ix non-directional and
being of the condenser type has high
efliciency, It hasx the advantage of
taking up but a small amount of
spatee.

The Amperite Adapter

The Amperite  Adapter. manufae-
tured by the Radiall Co, 50 Pranklin
St.. New York City, comprizes a hase
with clips to take two standard Am-
perite  units  complete.  which arve
thereby eomnected in parallel so as to
obtain their combined enrrent-carrying
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RESISTANCE SPECIALISTS

MANUFACTURERS OF ELECTRICAL AND RADIO
RHEOSTATS, CONTROLLERS AND REGULATORS SINCE 1012

NEW IMPROVED
HIGH HEAT —HIGH OHM — HIGH WATT

AIR COOLED POWER RHEOSTAT

“With The Element That Cannot Burn Out”
FOR SOCKET POWER SETS AND ELIMINATORS

Designed and made specially for high current
carrying capacities. Large refractory base,
2% in. diameter, Smxle hole mount.
Resistance element is of best ouality resistance
wire (having lowest rising temperature co-
efficient) wound on best grade Indla Ahca im-
ded in grooves, and covered with a high
heat refractory cement, making the element
p.t:rmlnem and everlasting, tixhtly tastened to
the se,
Made in the following ohmages as standard:
2-3-5-6-10-15-20-30-50-100-200  Ohms. Also
made up with an extra connection aml used
as a Potentiometer in any of the above ohms.
Furnished comblete with Iakelite knob.

De

DEJUR
CONDENSERS

Single—Double—Triple
Types in All Capacities.

RADIO’S BlGGEST SELLlNG CONDENSER
Moulded Bakelite 1o 10tor eliminates
all hand capacity. Small :vhnm allhlt dm‘ennc( low mmimum eapacity.
TO OEALERS ANO JOBBERS— TO MANUFACTURERS—Ict us
Write for new catalog of com figure on jour iequirements.  Send

plete 1927 1028 Line. us shecifications.

DeJur Propucrts (o.

1900 LAFAYETTE STREET, NEW YORK CITY

For True
Musical
Reception--
and Volume!

HERE are andio Irequency transformers that
tell the truth—that reproduce music and speech
with lifelike fidelity. Every note—from deep
hass to high pitched treble—is amplified just as
it is passed on from the detector. .\ud then
there is the output transformer to pass this
heautifully amplified sound on to the speaker
-without distortion!

MANUFACTURERS: The qualities given by
Ferranti Transformers are the qualities that
listeners want!  IFerranti Transformers in your
sets will make them easy to sell.

Avmo FrEQUENCY T'RANSFORMERS

Type AF3, ratio 314 to Type AF4, ratio 3V: to
1. Its dimensions  are 1. dimensions, 214 x 3
214 x 3 x 34, inches and x 3%. and weighs 1 b~
it weighs 1 1h-14 o0z, [t 8 0z. Fxceptionally uni-
sets a new standard form mnpllﬁ(annn at
audio irequency amplifi maoderate price.

cation.  D'rice, §12.00. Price, $8.50

Ferranti Output Transiormer, Type

OI'1, ratio 1 to 1, dimensions, 23, x 3

x 38y, and weight, 2 Mhs.-10 oz, is the

finishing touch to a madern receiver
Price, R10.00

FERRANTI INCORPORATED
130 West 42nd Street, New York, N. Y.

FERRANTI, Ltd. FERRANTI ELECTRIC, LTD.
Hollinwood, England Torento, Ontario, Canada
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eapacity.  The Amperite units are

=elected I grder that the combination
may provide the desired amperage for
the group of tubes in the receiver thus
Combinations

controlted are  avail-

The new Amperite Adapter.

able for the precise control of any set
from the simple three-tube layout
without power tube, to the six-tube
layout with power tube.

M-C Tube Renewer

The Master-Craft P'roducts Co., of
3803 N. Clark St,, Chicago, lllinois, has
a new vacuum-tube renewer which

The M-C Tube Renewer.

they are introducing on the market,
The makers say that this compact in-
strument will rejuvenate any  type
radio tube on merely the hatteries of
the receiving ~et,

Vogue Model 12 Speaker

The Vogie Maodel 12 Speaker, mami-
factured by Richard 1. Davis, Incor-
porated. of 5252 DBroadway. Chicago,
I1l., is a compaet instrmment employing
a new principle of reprodoction. Its
reproducing nnit isx completely enelosed
in a metal housing  whiclh prevents
damage of any kind.

The speaker ix doue in rich antique
finish : dark brown crackle with grilles

and base highlighted with gold. The

<ize is 177 high, 4% " wide, with a base
101" tong and 747 wide,

The Vogue Model 12 Speaker.

Vogue Ortholian Speaker

The Vozue Ortholian Model Cabinet
Npeaker, also manutactured by Rich
ard T Davis, lue. contains an air
clinmber N feet tong, It employs the
same unit as the Model 12 Vogue
Npeaker.

The Vogue Ortholian Speaker.

It is finished in shaded walnt and

dark trim with a earved grille and
legs,  Ample space is available for
radio batteries and eliminators, Di-

mensions are 48" high, 147 deep and
29" wide,

France “A” Eliminator

An A" Eliminator employing a dry

dize rectitier has been announced to
the trade by The France Mfg., Co.,
Cleveland,  Ohio.  They have been

licensed to use the electrolytic filter
made under patents of the Audrews-
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Hammond Corp.. this particnlar filter
being the one most popularly used in
such devices today.  Made in two
maodels for replacing hoth four and six
volt batteries.

It is said this device ocenpies less
cabinet space than the trickler-battery
combination which it replaces.  Under
normal line voltage it will satistac-
torily operate a set of eight 201.0
tubes or equivalent. hat for all prae-
tical purposes is recommended for usxe
in conueetion with the popular five and
<ix tube equipped  with  power
tubes,

Operiates onty
and  consnmes o
the averiage honse

sets

while =et is in use
more current than
lizhting Dbulb.

Polyinet Molded Mica Con-
densers

The Condenser section is composed
of atternate layers of mica and foil,
individually tested to insure accuracy
and  finatty  impregnated and com-
pressed by o special process,  This per-
feet condenser section is then molded
in gemiine bakelite,  Lvery Polymet
maolded condenser is individually tested

Polymet Moulded Mica Condenser.

acenrate  states  the
neinuntfactirer. They are also tested
for  high-voltage  break-dewn, The
soldering Ings are molded in the con-
denser, I'olymet molded  condensers
are made in all capaecitiex,  Manu-
factured by DPolymet Manufacturing
Corporation, 399 Broadway, New York
City,

amd  munranteed

New Kroblak Tapped Resistors
Nown here is the Kroblak Tapped
Rexistor No, ‘This unit embodies

the necessary  resistors for the new
o~ 77
_‘ __z __Z’f’_-—u i :
R e SN S R
¥ & 77
T ot -
B R e O
|
= -

Kroblak Tapped Resistor for
“A-B-C’’ Eliminators

QRS and Raytheon “A” B and “¢7
Eliminators, The unit consists of two
To 0 watt  tapped monnted
within brack The overall xsize is
10" x 3" x . Manufaetured by C.
I Mountford, 30-32 Sullivan Xt., New
York Ciry.,

resistors
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What Do You Demand

From a Resistor?

QUESTIONS;
I How accurate is it

2. How lng will it maintain that accuracy

under load
ANSWERS: by Hardwick. Field. Inc.

I. Harfield Resistors can be supplied to you in
any quantity as accurate as plus or minus 1%.

2 Under average load conditions all Harfield

Resistors are guaranteed to maintain the ac
curacy your order specifies

Tapted resistors may be obtained to meet vour
tndizidual necd and specifications, Tl us about
the reastor you want and et us make up a sample
for you with prices. Horte us

HARDWICK, FIELD, INC.

SALES DEPT.:
100 FIFTI AVENUE
NEW YORK_N. Y.

HAREL]

-/ RESISTORS

FACTORY :
215 EMMETT STREET
NEWARK, N. J.

PUSH-PULL AMPLIFICATION

In a search for an amplifier combination which would give the maximum
in quality and volume, the push-pull method has proved particularly
satisfactory.

While push-pull transformer coupling does not increase the amplification
per stage, the maximum undistorted power cutput is greatly increased. The
reason for this is that distortion due to tube overloading cancels out, per-
mitting a greater output from each tube than would be possible if the
tubes were used as in other methods of coupling. A further advantage of
push-pull amplification when using an A. C, filament supply is that hum
voltages also cancel out, rendering the amplifier very quiet.

The type 441 unit with two type 171 power tubes having a plate voltage
of 180 will give more volume and better quality than a single transformer
coupled stage using the type 210 power tube with 400 volts on the plate.

The General Radio Type 441 unit is completely wired and mounted (as
illustrated) on a brass base-board with conveniently located binding posts
80 that the unit may be built into a receiver or connected with an existing
set as a separate unit.

The type 441 may be used with cither the UX-226, UX-326, or UX-171,
CX-371 tubes.

The Type 441 unit is licensed by the Radio Corporation of America for
radio amateur. experimental, and broadcast reception only. and under the
terms of the R. C. A. license the unit may be sold only with tubes.

Type UX-226 or CX-326 Amplifier Tube...........c.c000uns
Type UX-171 or CX-371 Amplified Tube.. 5
Type 441 Push-pull amplifier.......c..0..verienirnrennns

GENERAL RADIO CO.

Cambridge, Mass.
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Make Your Sets

DISTINCTIVE

with the New Benjamin

RedTo

Cle-Ra-Tone
Sockets

Spring Supported
Shock Absorbing

Makes the socket stand out from the
dead black of the base and panel.

Easier to establish correct position
of tube and prongs.

Improves the appearance of the set.

Have allof the spring supported and shock absorbing
features of the famous Cle-Ra-Tone Sockets. Non-
microphonic. Unaffected by stiff bus wiring. Tube
holding element “floats " on 4 finely tempered springs.

Used in most of the leading circuits. Among
the most recent for which Cle-Ra-Tone Sockets
have been specified are:

Strobodyne 8 Magnaformer 9-8
Camfield Super-Selective 9 H.F.L.Ninein Line
Lynch Suppressor Circuit
World’s Record Super 10
Melo-Heald Fourteen St. James Super
Karas Two-Dial Equamatic Knickerbocker 4
Hilograd Receiver International One-Spot
Thompson Super 7 Hot Spot Fourteen
PRICES
Push Type, on Mounting Base
Benjamin Cle-Ra-Tone Sockets . ..75¢ each
Without Mounting Base . ....50c each
Green Top Socket for A. C. Tubes
Specially designed for use with 5-pronged A. C. Radio De-

tector Tubes:
For direct attachment topanel. . ............... 90c each
For mounting on top of panel. . .. ............. $1.20 each

Insist on the socket used by those who

know and want the best. ASK for BEN-

JAMIN “RED TOP” or “GREEN TOP”
At all Radio Jobbers and Dealers

Made by

Benjamin Electric Mfg. Co.

120-128 So. Sangamon St., Chicago
New York San Francisco
247 W. 17th St. 448 Bryant St.
Manufactured in Canada by the Benjamin Electric
Mfg. Co., Canada, Ltd., Toronto, Ontario
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The Wireless Radio one dial Panatrol.

The Wireless Radio “Panatrol™

“Panattrol” ix the name given to new
oue and two dial condenser cantrol
wmits manufactured by the Wireless
Radio Corporation, Varick Ave, & Hin-
rison Plie, Brooklyn, N, Y.

The conldensers nxed provide straight
line separation, Three  of  them,
matched, ave mounted on a brass base
and driven by a pantograph movement.
By means of this and the absence of
gears. belts. and pnllies simple, fool-
proof, aecurate drive with no changes
due to lost motion is assured.

Holes are provided for mounting
midget condensers and the base may
be either anchored to <ub-panel or snp-
ported by sub-panel hrackets,

Wireless Radio  Nentralizing
Condenser

A neutralizing  condenser  is being

made by the Wircless Radio Corpora-

tion, Varick Ave, and llarrison Plaee,

Rrookiyn, N Y. The instriment is of

Wireless Radio Neutralizing
Condenser.

the double stator type and features a
locking device =o that adjustment may
be maintained at any point, 1t ix par-
tienlarly adaptable to indoetive eir-
cuits requiring balancing.

Wireless Radio Midget
Condenser

Thix midgel condenser is rigidly con-
structed  and  very  compaet, Eaxy

Wireless Radio Midget Condenser.

hamdling i< made possible by the com-
bination stop aud lug, ‘The condenser
can be used for neutralizing purposes
or ax g vernier adjustinent when em-
pPloyed in conjunetion with a large
variable condenser,  One-hole monnt-
ing ix provided., Manufactured by the
Wircless Radio Corporation,  Varick
Ave, & llarrison DPlace,  Drooklyn,
N.Y.

New  Sangamo A, Y. Trans-
former

The Sangamo Electvie Company, of
Npringtield, HEL, announee o new andio
frequency transtormer,

The  manufactiver =tates that  the
core is constricted  of o special alloy
Iaving o perteability  many  times
greater than the hest ot silicon steels
and has a greater core cross-sectional
area than ix nsually fonnd in trans-
formers using stltoys as core matevial,

The umnusual degree of bass note
amplitieation  is  the result of the
highier  primary  inductanee of  the

wwWw americanradiohistorv com
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ormer  under  normal
operating conditions, it ix statel. Low
leukage  reactance  insurex  uniform
amplitication of thoxe frequencies in
the upper part of the musieal range,

The windings ave of liberal cross-
section insuring continuity of <ervice
even muder exi dve plate currenls,

The axis of the tran=former winding
i= in a horizemal plane, enabling the
transformer to be oriented  for the
prrpese of eliminating any hinm that
may be picked up feom nearby <ocket
devices,

The transformer is <hielded in an
iron eaze which insirrex mininmun in
terference fronm =stray fields,

very transformer is tested at the
cquivitdlent of 1,000 volis direer e
rent between primarvy and  secoudary
and between primacy and  secondary
aud ground,

Saugamo  transt

The new Sangamo A.F.
Transformer.

These  new  transforers are buoilt
in 3 to 1 ratio and may be used with
any Kind ol power tube in the last
stige,  Maximum  wdistorted  power
(1,340 milliwatt<) is obtained by using
a4 UNX-210 tube in the last stage
with 423 volts on the plate,

Eleetrieal  charactevistics  of  the
Ningamo type A transformer are ax
follows:

Approximate  primary  re.

sistanes 1.960 ohms,
Approximate  second (8

sistance oL, 7.100 ohms,
Maxinnun plate carrent per-

missible 50G0 5

Turn ratio,

Plate Current
«Mitliamperes)

3 to

imate Imductaace
(Henry=n

0 200

. 6 milliamperes
: 1

1 180
o 145
K 110
Dimensions ;

Height . 3 inches

Wiiith ches
Wil inches
Depih inches

Net w .2 0bhs 2 0z

Sonatron A.C. Tubes
The Nouwatron  Tube  Company  of
Chicago, New York, Detroit, Newark.

atd Windsor, Ontario, announces two
new  alternating  enrrent  tnbes—Nos,

N-2260 A0 and Y227 AL designed
to operate direct from an alternating
current <ocket, doing away with recti-
tivr and fitter,  The X-226 X, for
wse in Radio Frequeney amd  Andio
Frequency amplifier cireuits, takes a
current  dvain of 1.O5 amps at 1,50
volts.  and o ex with a  plate
voltage of 90 to 135, to a maximun of
180 under foll power.  The standarvd
four-prong X base is nsed,

v
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Centralab—Consistently Good

F

Centralab Heavy Duty
Potentiometer

——

1

Centralab 4th Terminal
Potentiometer

ONSISTENT built-in quality. plus true statement of perform-
ance, have placed Centralah in ever-increasing favor of manu-
facturer and professional builder.

C

Accurate specifications, smooth unvariable performance, assure the
users of Centralab products greater efficiency and long, trouble-free
service.

There is a Centralab Resistance to fit every need in radio. Two of
the latest types are pictured here. The Heavy Duty Iotentiometer
is a variable high resistance all wire wound with sufficient current
carrying capacity to provide a true potentiometer control of “B”
power voltages.  The 4th Terminal Dotentiometer is an ideal unit
for use in power supply units as a control of output voltages. Two
variable "C” Dias taps can e obtained on one unit.

In addition to these, there is the Centralah Power Rheostat—a unit
constructed of heat-proof materials with sufficient insulation to carry
a continuous current load at a4 power dissipation of 35 watts or more.
An ideal unit to place in primary leads as a line voltage compensator.

Other products are Centralah Radichms, Modulators. Potentiometers
and Standard Rheostats,

Send for Folder 328. It shows the correct application
of resistances tn receiver and power supply circuits.

CENTRAL RADIO ILABORATORIES

25 KEEFE AVENUE MILWAUKEE, WISCONSIN
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- —— =t 1
= P For conversion of Battery
= P Run Radio Nets ta full
= : Sucket-Power Operation
| L NATToNAg POWER
= L UNIES are tmilt fur last
—| b ing s with  ample
— b factors of safery.
S
} NATIONAL _ POWER TRANS.
4 FORMER
- > A heavy-duty  transformer  for
- P 110-120 “volts, 60 cacles AL
-~ P Capable of hanedting the Tarsest
= > sen: T tuvped 1.5 aud 5 Made in two tvpes—Type K has
= Pt daries are provided for 300 volts ~econdary cach side of
= b flaments of hoth UX 210 and tor Raviheon BH. o
= P UX-I1T1 Power Tules.  Inmen Rectifier  Tube. Llst
= b swons 447 wile x 4% deep x $1250. Tvpe U has hoth
= P 4%’ hich.  Bahelite  Panel: 230 volts each side of
- b Black  drackle netal C List Price. each, $§14.50,
S
SUPREME s R
Specialization has won for Hammarlund
P'recision Products supremacy in their p
ficld. <
Built with the nationally known Ham- :
Condensers, Coils, Chokes, : 4
Shields and Drum Dials, vour receiver = ¢ \
will be nationally known. = [ .
~ . . b e ) For  Tleating  the new A
Send us your specifications, Two  heavs chohes in Tubes  direct  fram Laaip
¥ ) L : case 1o el NATIONAL Nachet, replacime the old A
HAMMARLUND MANUFACTURING CO. : [ 'M‘_’r“.']""l. T \:‘“'“}_!lh" I Hay L6 28 and 3
= . N a - Pl oW ~np » ap or al s of
124-438 W. 33rd St., New York = b (et YOI I
B S IR Y 1 Lt 1 aay
Forv Bettwr Radior = ¢ Write for Biulictin 100612} to
a rl u nd E ! NATIONAL COUINCL WL Ready. Pres., Malden, Mass,
amm -t
Hperb ok - NATIONAL
PRODUCTS , RADIO PRODUCTS
b
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Y-227 AC, s designed for use as
a detector in a receiver using X-220
A.C. tubes as amplitiers; though the
Y-227  itself may  be  used  with

splendid results as an amplifier tube,
particularly in first stage aundio, It
is a heat-principl¢ tube,  self-stabil-
izing to ¢liminate the hum noticeable
when other tyvpes off AC, tnbes are
used as detectors,  Cnrrent drain in
this type is higher than in the X-226
AL LTS amps at 25 volts heing re-
quired for perfeet performanee, .\
tive-prong socket base is nsed,

Swan-Haverstick “A™ and ~B”

Power Control
This unit is designed to give auto-
matic control of any trickle charger
and “IR" eliminator, According to the
manufacturers, with this unit in opera-

and

The Swavr:-Haverstlck A"
B

Power Control,

tion the trickle charger starts as soon
as the radio set switel is turned off —
and an added feature prevents the
chance of a reverse current flowing
back and causing the battery to run
down. There are no morving parts to
wear out or get out of order. Manu-
factured by the Swan-Haverstick Co.,
Inc., Trenton, New Jersey.

Swan-Haverstick Automatic
“A” Power Unit

The Swan-llaverstick Company,
Inc., Trenton. N. J.. have placed a new
“A” power unit on the market for
use with 110-volt 60-cyele house cur-
rent. This unit employs a dry type
rectifier together with a step-down
transformer, and is designed to be
employed in connection with the regu-
lar storage “A” battery.

This “A" power unit is antomatle
in operation and when the radio set
is being used, the house current is
automatically switchied off,

The rectifier is of the full wave type
and charges the battery at a 3-am-
pere rate,

Radio Engineering, Noreaber, 1827

solid metals employed—and while the
manufacturers do not claim everlast-
ing life. should the rectifier depreciate
in any manner after long use, it is re-

The Dar-Mac Long Wave Awnplifier,

Dar-Mac Long Wave Amplifiers

The Dar-Mac Laboratories, 19 South
Wells 8t,, Chicago, 111, are making a
new line of long wave amplitiers and

high quality equipment for custom
builders,

The long wave mmnplitier unit con-
sists of n combination of four trans-
formers  encased  in o east  alaminum
and mounted on a east almninum
base, The sockets and all of the wir-
ing ix completed in the unit when it
ix made, These units are made to
have band pass acceeptances of 3, 10

and 13 kilo-eycles respectively, it is
stated. The transformer amplifiea-
tion has a central point at 65 kito-

exeles,

‘I'he units are made to match several
different types of tubes, These three
different type tmits are designed for
199 tubes, 201-A tubes, and the re.
cent 112-A tubes,  The amplifier s
extremely simple to install as a re-
placement  in existing  out-of.date
superheterodyne receivers,

Interstate Metal Rectifier Tube

An indestructible metal rectifier has
heen designed by the engineers of the
Interstate Electric Company., of St.
Louis.

It is claimed to be made of solids—
contains no glass, gas or liquids—not
the slightest moisture—bone dry. It
is contained in a heavy nickeled tube
with standard Edison base to fit the
socket of any bull type rectifier.

1t will deliver a rectified steady
current of 2 amperes in a charger built
to charge a 6 volt battery; and it will
operate satisfactorily in any of the
bnlb  type trickle chargers on the
market.

As to life—there is no filament or
element to wear—no liguids to dry—
no gas to leak—nothing to break—

The Swan-Haverstick Automatic ‘A" Power Unlt.

www americanradiohistorv com

fillable at a very nominal cost,

It is elaimed that the watt con-
sumption of a charger equipped with
thix Metallic Tube Reetitier isx approxi-
mately half that of the same charger
with gax filled bulh, thas the efficieney
of the metal rectifier i double that of
the glass filament bl <o commonly
cmployed,

Messrs, B, Ballman and A, R, Za-
Lhorsky, pioneers in the rectifier field
sincee 1910, are responsible for this
new rectifier tube.

Swan-Haverstick Light Socket
Antenna

The Swan-llaverstick Lizht Socket
Antenna can be serewed into the near-
est T10-volt AC, or DO, ontlet and
the Hghting wires thereby utilized as
the antenna, Two binding posts are
mounted on the casing either of which

S-H Light Socket Antenna.

can be used and these are provided
to compensate for the varying lengths
of the lighting wires.

Swan-Haverstick Lead-in-
Lightning Arrester

The  Swan-Ilaverstick Company,
Ine, Trenton, N. J., are marketing a

g

S.H Lead-in-lightning Arrester.

combination lead-in and lightning ar-
rester as shown in the accompanying
illnstration.

The lightning arrester is contained
in a molded casing and is connected
to the end of the copper ribbon which
extends out of the window.

An insulating sleeving is placed
over the portion of the copper ribbon
which comes under the window sash.
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Another Money Maker!

SCIENTIFIC

DRUM CONTROL
Tuning Unit

Here is another PROFIT producing
product from the United Scientific Lab-
oratories. The new SCIENTIFIC
Drum Control has been designed to
meet the need for a dependable, fine
appearing drum control to he used in
circuits  requiring three ganged con-
densers

The SCIENTIIFIC Drum Control s
the newest, up-to-the-minute drum con-
trol. Be.umtul hronze escutcheon shield will enhance the appearance of any set. Dial is calibrated 0 1o
100 with figures and markings that stand our clearly. Action is powerful and smooth and develops no
backlash.  Friction-drive drum improves with use. Drum is made of finest pressed steel. Tvpe UNi
United Scientific Balanced Three Gang Condenser is used. Condenser and drive are completely
assembled at factory. The SCIENTIFIC Drum Control comes complete ready to be installed.  [ists
for onlv $11.00' Your customers will buy it on sight. \Write or wire for further information TODAY'!

UNVIED SCIENTIFIC - LABORATORIES, ILNC.
80 Fourth Avenue, New York Ciny

B R NCH OFFICES
Chicago t. Louis Boston I*hiladelphia
Cincinnati Los Angeles Minneapolis San Francisco

l.ondon, Ontario.

Canadian Offices

CARTE S
MAKE BIG MONEY

ON THIS
CUSTOM - BUILT SET

Write for full particulars

New Automatic Power
Switch

Replaces Relays

HE widespread enthu-

siastic dcceptancc ot
the new “Hi-Q SIX”
opens up greater possi-
bilities than ever heiore
for every proiessional
radio man and service
station to make big
profits. Designed by ten
of America’s leading

Associate Manufacturers

Acme Wire Co. (Parvolt) manufacturers . em-

Benjamin Elec. Mfg. Co. ploving the finest parts

Carter Radio Compan; available . . . incorporat-

o H. H. Eby Mfg. Co. ing every modern feature

. - ) . Hammarlund Mfg. Co. —assuring a new stand-
for 110 volt circuit to switch charger off. International Resistance Co. ard of performance—and

Rag?‘;;;"‘g:. l:f;":;a‘_':l.)m) hacl\gd by an Emensns

?:';g:;"aﬁ;t'cs;::::w this remarkable receiver

Westinghouse Micarta I\Se:(\l\ eczf’:(':lg Itcl:lc aoslll[:;'gc

Construction Manual and

/I/ramrang‘l;lund |');zallls p:or tlﬁ:]'; ' S\ 01(1, nmgl‘(l;
Hi-Q SIX : real money.

*B " supply on, and to close filament circuit

In Canada:
Carter Radio Co., Ltd.,
Toronto

0y

Y
Hammarlund-Roberts, Inc., 1182-G Broadway, New York City

3
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Vacuum Tube Directory
| A Voltages =~ Voltages Plate Mutual .
Name Type Use Ly rufni-le'nt E'I‘l“’l'n“‘) ('r;':::; \:loléa'qe r(:{llnen ('gﬁﬁr:‘:t‘" rgil;tlg‘;ze co:ﬁ:ec - “‘:‘I':-l‘i%e' Remarks
(Amps.) —— : Det.  {Det) —  (Ohms)  (Microm- | fafion
Bat. Fil. “BrfcreBrtCe Min.| Max. hos)
— ——— B
2g B A.C.Detector 15 0.35 __2?"_-5‘_25_]_9_ s 9500 1100 10.5 Positive® C " voltage
s |8 A.C. Amplifier 15 035 45| % 1.5 | 9500 1100 10.5 R. F. and A. F. amplifier
82y A C.PowerTube 15 035 135 18 225 | | | 2700, 1650 4.5
{_F. 501  ieneral Purpose 05 w2 s asl msl— o a5 F+ 000-9000' 1000 8
£ CRuz Poweamplfer 6 5 05 s 1sm P+ | 45008000 12001700 7580 T
g .'é C. F.571 'Power Amplifier 6 5 0.5 90! 180|‘ | 2500, 1200-1700 3.0-3.5 L'gle ﬁnlt.put device above 135 v.
- X-3
goi C.F.510 Power Amplifier :—_s TR o._lz;]l_ w1 : I I 3000-5000, 11002500 7.0.8.0 Coe output device
£ |C.F.516B/Half Wove Rectifier 8 7.5 1.0 l o [ | ; 85 M. A. output
|A.C. 100 (A.C. Tube ;0 ;.0‘ 2.5 22 | 157 | | ‘ 6000-12000/ 800—1400; 7.5-8.0'Step-down trans. for fil. supply
K RF. Amplifier |6 5 025 45 0.0 135 3.0 45-90F+ | 3.0 4.8 11000-12800 975-1130]  12.5/ Moy be used as detector
G, |Hi-Mu s _s‘ 0.25 | 0.5 180 50 67-90[F+ | 058 25000 800 20 Det., Res. Impedance Amplifier
|1 |Special Det. 6 5 02 o7 30 9 45 6790 F+ | 12) 3.0 14000-15900  010-1030 144 Detectoronly
s F Power Amplifier | 6 5 0.5 90 o 180 15 eF+ 5| 5300, 1500 8|
E !J—7l lPower Amplifier 6 5 0.5I 90| 16.0/ 180 45.0t 9.0/ i 2500- | 1200~ 3.0jUs“e gn.t:put device above 135 v.
g ib—lO ;Power Amplifier _8‘? 1.25/ 250 425 20| |— : 4.500I | Il'sie output device
é |AX General Purpose 6 5 0.25/ 90| 4.5 135 7.5 5(F+ | 3 10500 810 8.5
& Mz [a.C.Amplifer 15 105 0| 45 135 9 I i { [R_F. and A. F. Amplifer
O |N-27  ACDetectr | 25 L7 90 45 1 9 4 [ | — | T
D-G |Full-wave Rectifier = 85 millismperes at 300 volts ) T — IGauo\u conduction type
R0  |Fullwave Rectifer | 6| 5 2.0 125 M. A8t 300 V.
R-81 |Full-wave Rectifier | 75 1.2 {110 M. At 760 v.
Eureka T. & M. Co. | Full-wave Rectifier, 125 milliampere output o 3
201-A|General purpose 6 -5 0.25 20 180 8000 1000 8,
200-A Special Detector 6 5 0.2 45 45 5000 7.5
112 Power Amplifier | 6 5 5] 135 180) 3
171 Power Anplifier 6 5 5] 135 180 2500 Lng lt;u's.put device above 135 v.

Q. R. S. Music Ce.

Full-wave Rectifier = 60 millia:peres at 150 volts

Gaseous conduction type

Gaseous conduction type

Gaseous eond-n:t:l;n type N

Full-wave Rectifier |85 milliampercs at 200 volts
Full-wave Rectifier | 100 milliamperes at 350 volts
Full R | 100 milliamperes at 500 volts

Gaseous conduction type

Full-wave Rectifier , 400 milliamperes —for** B "' and * C " elimination

Glow tube

Voltage regulator tube

Gaseous conduction type

PG s T
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The Perfected A-C Tubes

Now there is an A-C Tube into which
unique advantages have been built, out of
which all annoying defects common to
other A-C Tubes have been engineered.

ARCTURUS
A-C TUBES

Dectector » Amplifier »+ Power

Their unique features of construction and operation
give them these unusual advantages: 1. Exceptionally
long life. 2. Unusual sensitivity, volume and tone
quality. 3. Adaptability to all circuits using standard
sockets, with the simplicity of D-C tubes. 4. Freedom
from hum. 5. Not affected by normal line voltage
variations.

In the succeeding paragraphs you will find the
reason why individual set owners, custom set builders,
radio jobbers and dealers, and radio engineers are
acclaiming the Arcturus A-C Tube as a unique achieve-
ment in the development of batteryless radio reception.

A New Standard of A-C Operation
With Arcturus A-C Tubes

The unique advantages which
we claim for Arcturus A-C Tubes
are directly traceable to unique
features of construction and ex-
ceptional operating characteris-
tics.

The exceptionally long life of
Arcturus Tubes is due to the
enormous electron supply,result
ing from the heater operating at
a low temperature.

The highly efficient cathode is
responsible for the unusual sen-
sitivity of Arcturus A-C Tubes
and for the exceptional volume
and tone quality which their use
insures. This cathode produces:
1. A high amplification factor

(10.5). 2. A low plate impedence
(9,000 ohms). 3. A high mutual
conductance (1160 micromhos).

Since the base of the Arcturus
A-C Tube is of the standard four-
prong type, no additional ter-
minals are required, making
Arcturus Tubes adaptable to ex-
isting circuits with all the sim-
plicity of D-C tubes. No center
taps or balancing are required.
A common toy transformer may
be used. Filament voltage is the
same (15 volts) for all types, de-
tector, amplifier and power.

The freedom from hum which
is one of the most important fea-
tures of Arcturus A-C Tubes, is

due to the use of low A-C current,
only 0.35 ampere. (Disturbing
electro-magnetic fields are pro-
portionaltoalternatingcurrent —
not voltage.) Arcturus Tubesin
all stages are four element tubes
with indirectly heated cathodes.

Normal variations in line volt-
age do not affect the operation
of Arcturus A-C Tubes. The am-
plification factor is practically
constant over a wide range of
filament voltages—13.0 to 18.0
volts.

The use of a heavy carbon fila-
ment enables Arcturus A-C
Tubes to withstand even an un-
usual overload.

ARCTURUS RADIO COMPANY, INC.

255 Sherman Avenue, Newark, N. J.

www americanradiohistorv com
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The NEW Karas 2-Dial
Equamatic is a Wonder

OR results that surpass anything
F you cver obtained from a six
or seven tube set — for superh
volume and splendid tone quality —
for remarkable sclectivity and real
distance getting ability —you should
build the NEW Karas 2-Dial
Equamatic. It is a wonder! Find
o out for yourself how different this
RO recciver really is. Build one your-
former, two of which self. Test it in competition with
Equa- any other receiver of anywhere near

its size, price or type. Satisfy your-
self that the NEW Karas 2-Dial
Equamatic is the best S5-tube re-
ceiver ever designed. Remember:
Here is a receiver that is completely
neutralized. It is perfectly balanced.
It is simple to build and still simpler
to operate. It uses the new Karas
precision parts — Karas Audio
Transformers, Type 28, and Karas
Filter, and the new Karas S. F. L.
Removable Shaft Variable Con-
densers. These parts, combined
with  Karas Dials and Karas
Equamatic Inductance Coils, enable
you to build a receiver that will
amaze You with its power and de-
light you with its tone. \Write us
today for complete data, including
blue prints, wiring instructions, ctc.

KARAS ELECTRIC CO.,

4036-K North Rockwell Street,
CHICAGO

Two new Karas 8. F.
L. Variable Con -
densers are used In

aras

Out-
put Filter keeDs
speaker clear of
noises and chattering.

- - ]

JUST OFF THE PRESS!

Seventh Edition

Robison’s Manual of Radio
Telegraphy and Telephony

Completely Revised and Up-to-Date

The standard Navy book on radio
originally prepared in 1907 by Lieu-
tenant (last year Admiral and C-in-C
of U. S. Fleet) S. S. Robison. The
6th edition and the present edition
revised by Commander S. Hooper,

U. S. Navy, late Radio Officer, U. S.

Fleet. R .
Price $5.50 postpaid
(former edition sold for $8.00)

Also
Professor Morecroft’s
Principles
Revised Edition

See Page 1029 for Radio Engineering’s
Special Offer

SANGAMO
The Original
Moulded Bakelite Mica
Condensers
are specified for the

New Karas 2 Dial Equamatic

Sangamo Parts are sold by leading Radio Jobbers
and Dealers.

SANGAMO ELECTRIC COMPANY
Springfield, Ill.

THE
DAR-MAC LONG WAVE AMPLIFIER

Is a complete long wave amplifier operating
at a frequency of 65 K.C. affording 10 Kilo
cycle selectivity without distortion. Made in
three types — 5 K.C,, 10 K.C, and 15 K.C..
thus making possible any desired degree of
selectivity.

1Vrite for our booklet giving full illustrated

description of this rcmarkable long wave
amplificr.

DAR-MAC LABORATORIES, INC.
19 S. Wells Street—Chicago, Il

WHAT’S NEW ?

RADIO ENGINEERING asks manu-
facturers to send in monthly infor-
mation about their new products,
campaigns, changes in personnel,
circuits, etc. At the same time the {
technical staff would like literature
for the use of the Readers’ Service
and Information Bureau. Many
already are sending RapIO EN-
GINEERING systematized monthly
data. We want more—

Let “NEWS OF THE INDUSTRY’’ and
“NEw DEVELOPMENTS OF THE
MoONTH”

Grow with You.

www americanradiohistorv com
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ARMOR

“4 Tube For Every Need”

Filament

Tubes

Platinum

Radio

Selectivity
WY
SUPERIOR

Q\)a' Ol‘llbe

Desirable jobbing territories still open.

Armstrong Elec. & Mfg. Co., Inc., Newark, N. J.

—rma=

b o

b

FULLWAVE
NO FILAMENT

'KELVIN {#%% TUBES
ARE DIFFERENT

Longer life
! Larger output
| Quieter operation
Quicker pickup
Price $4.00

Uniform quality
Sole Distributors

Eureka T & M Co.,
42 Walnut St., Newark, N. J.

Guaranteed for one year

125 M. A.

Tipless Construction

Independent Laboratories
Newark, N. J.

Oxide Coated Filament

for

All Tubes

Special Getter

for

Detectors — A.C. Tubes — Amplifiers
Power Tubes — Gas Rectifiers

Cerium Alloys

Exclusive Sales Representative

A. U. HOWARD

50 East 42nd St. New York City
Phone: Murray Hill 0342 & 0343

L

Your “B” Battery Eliminator |
will give you better service

with

Trade Mark
Registered

Gaseous

Rectifier Tubes

ARE BETTER

60 Milliamperes - $4.50
4.50
7.00 |

85 Milliamperes -
400 Milliamperes -

Ask for Catalog of full |
line of Standard Tubes.

Guaranteed |

The standing of the
Q.R.S. Company,
manufacturers of qual-
ity merchandise for |
over a quarter of a cen-
tury, establishes your
safety.

Orders placed by the |
leading Eliminator
Manufacturers for this
season’s delivery, ap-
proximating Four Mil-
lion Dollars’ worth of |
Q.R.S. Rectifier Tubes,
establishes the ap-
proval of Radio Engi- l
neers.

Ask any good dealer.

The QME,C S Company l!

Manufacturers

306 S. Wabash Ave., Chicago

Factories: Chicago—New York—San Francisco—Toronto,

Executive Offices:
Canada—Sydney, Australie—Utrecht. Holland
|

Established 1900
References—Dun, Bradstreet, or any bank anywhere
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You Can Increase Your Earning Power
By Learning More About Radio

If you're making a penny less than
$50 a week, you're not getting
what you ought to get out of
Radio.

Thoroughly-trained men—men
whose knowledge of Radio is
completely rounded out on every
point—earn all the way up to
$250 a week.

Radio is a new industry with
plenty of fine positions unfilled.

ere are countless opportunities
in Radio for a man to earn a
splendid salary. But these are not
opportunities as far as you are
concerned, unless you're fully
qualified for them.

The only way to qualify is
through knowledge — training —
Practical, complete training, that
fits you to get and to hold a bet-
ter position in the Radio field.

See If This Free Book Can Do
You Any Good

I publish a 64-page book, printed
in two colors and filled with facts
and photos relative to Radio and
its opportunities.

[ don't say this book will help
you, but it does help such a large
percentage of those who read it
that I can afford to send it to all
who ask for it—free. You may
get only a single idea out of this
book that will be of any value to
you. Or every line of it may give
you a message.

A message to men now in the
Radio business. And another to
men who would like to be in.

I have helped all sorts of men
to advance themselves in Radio.

Lots of them. men who knew
absolutely nothing about Radio
when they first wrote me. Some
who didn’t know the difference be-
tween an ampere and a battle-axe.

Others, graduate electrical en-
gineers who wanted special work
in Radio. Licensed sea operators
who were way behind on the “BCL
stuff.” “Hams” by the score.

Last but not least, the service
and repairman or salesman who
wanted {o advance or go into the
Radio business on his own. And
the man already in on his own,
who wanted to look forward to a
more solid and permanent Radio
future.

My free Book—sce coupon be-
low—tells about my helpful meth-
ods, and cites the cxperiences of
a hundred men—giving photos and
addresses.

At any rate, fill in the coupon
below and look it over. [t costs
you nothing but a two-cent stamp.
and you place yourself under no
obligation. | won't even send a
salesman to call on you. And
there's always a chance that that
two-cent stamp may make quite a
difference in your future.

J. E. Smith, President,

What My Radio Training Is

Under my practical system, a man
can study at home in his spare
minutes, and get a thorough,
clear, practical and expert knowl-
edge of Radio in from 4 to 12
months. The time required de-
pends on his previous knowledge,
his ability, and the time he can
spare for study. He keeps right
on with the job he has—no nec-
essity for his leaving home or liv-
ing on expense.

Then as soon as he's ready for
a better position I'll help him to
get it and to make a success of
his work.

This proposition is open to any-
body who is not satisfied with his
job, his prospects, or his Radio
knowledge. Regardless of how
much you know already (or if
you don’t know the first thing
about Radio technically) I'll fit

my methods to suit your needs.

If you want to enter into any
correspondence about your own
situation, anything you write will
come directly to me and will be
held strictly confidential.

Tear the coupon off now be-
fore you turn the page, and mail
it today.

NATIONAL RADIO INSTITUTE

Oldest and Largest
Radio Home-Study
School inthe World

Washington, D. C.

Originators of
Radio Home-
study Training

J. E. SMITH, President,
National Radio Institute,
Dept. K-99, Washington, D. C.

Please send me your free book about the bigger opportunities awaiting the thoroughly
trained Radio man. At present | (am) (am not) in the Radio business.
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For Blueprints, Additional Data and Information on Custom Work a Specialty
v
‘““STANDARD PARTS 1928 SIX H. & F. RADIO LABORATORIES, Inc.
Reviewed in this Publication Radio Engineers
Send $1.00 to 168 Washington St,
ALLIED ENGINEERING INSTITUTE New York City
250 West 57th St., New York City Consulting “SUPER-HETERODYNE” Experts

Radio Engineers and Designers

PROFESSIONAL SET BUILDERS Radio Engineering and Engineering Advertising
You can make more money by using DAR-MAC
Precision Products in the custom-built sets you build ZEH BOUCK
for your clients. Worite today for full information. Laboratory
DAR-MAC LABORATORIES 502 West 143rd St., New York City
19 So. Wells St., Chicago Tel. Edsecombe 9513

RADIO TRADE SCHOOL AUSTIN C. LESCARBOURA

Technical Publicity for Manufacturers

General Instruction on Service and Set Building Y y— oL
Write for Catalog 2 .
RADIO TRADE ASSOCIATION OF MICHIGAN Croton-on-Hudson, New York Tribune Bldg.

4464 Cass Ave. Detroit, Mich. Tel. Croton 390 New York City, N. Y.

TESTING OF RADIO APPARATUS

Condensers calibrated at Radio Frequencies.
Station Wave Lengths measured and checked—Tube Characteristics determined.
Wave Meters, Standard Capacities and Inductances calibrated.

ELECTRICAL TESTING LABORATORIES
80th St. at East End Avenue New York City, N. Y.

For “Super” Builders { | TEMPLE {7,500
We have on hand a
limited quantity of

AALCO LOOPS|%
Formerly $12.50 each

We are now offering them
to Professional Builders at

Improve the Tone Quality of Any

$5.00 ngsanAg Radio Set

No matter what s';:_t y(}u

operate or sell, the Temple
ASTOUNDING VALUE! Speaker will greatly im-
prove its tone reproduction.

Folds instantly to any desired shape, but re- Volume and clarity that

quires no auxiliary adjustments.

Wires are always taut, regardless of whether “‘il.l amaze you—T.he sen-

loop is open or folded. sation of every radio show

Equipped with center tap for super-hetero- in the country. Long ex-

dynes using a regenerative loop circuit. I poncntial compcnsntetl air

Inductance value can be changed to make dials column type scientifically

read alike. p

and acoustically correct.
______ o R o 1LISTPRICES
F. D. DYSINGER No. 13—13-inch Drum type..§29.00 Tone chamber for
Market Square, Albany, N, Y. {\‘.3.' ég_—_éﬁ;l's":lg gfgme:’{;‘m%ssso% manufacturers made in
Enclosed you will find my remittance for $5.00. Prices on the New Temple Unit various sizes. Prices
Send at once, postpaid, one AALCO LOOP. sent on request. on request,
~

NATS aynenaneenssnmes e — TEMPLE, INC.
SUTEEl  2iistn sy pubsecoime st Ve B Tl g = 4 ¥ oy o7 4 S 213 S. Peoria St., Chicago, Il
CHY | i 0 b s i thitd s SURYS) k ceis am st ity B LEADERS IN SPEAKER DESIGN
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OF

HE Wireless Radio Corporation has brought out a series

of items which will prove of vital interest to Professional

Set Builders who desire to use good parts yet still be able
to make a reasonable prefit.

The first item is the W.R.C. Universal Metal Panel, a
handsomely finished article which will lend a real professional
appearance to any radio set. It comes drilled and partly
assembled each hole having an insulated

IMPORTANCE TO SET BUILDERS

To match this panel comes the W.R. C. Metal Deck or Sub-
panel which is equipped with five flush sockets, two audio trans-
formers, binding post strip angd all the necessary hardware. This
deck has two insulated holes in it for mounting neutralizing de-
vices if mecessary. It is adaptable to many circuits. Size, six
inches by twelve inches.

To complete either of these items, we have introduced the

W. R. C. Duo-denserkit which contains two

bushing to prevent short circuits. The panel
is equipped with two illuminated dials. rheo-
stat, brackets for sub-panel mounting and
all the necessary hardware. A great variety
of circuits may be made without changing
this panel or drilling additional holes. It has
the furither advantage that almost any make
of coil or condenser may be mounted without
change. Size, seven by eighteen inches.

plication,

We will be pleased to send you
our complete price list upon ap-
This also includes all
the other items made by W.R.C.
All are in stock, ready for im-
mediate delivery,

variable condensers, a midget condenser,
panel switch, Volumeter and other items
which might prove useful in the assembly.

A Tri-denserkit is also offered in which a
single variable condemser and onc double
Panatrol, (two matched condensers). are in-
cluded. In addition this kit has two midget
condensers, push-pull switch. Volumeter and
all the other neccessities. The variable con-
densers for ecither kit may be supplied in

WIRELESS RADIO CORPORATION,

either .0005 or .00035 microfarad.

41 Varick Avenue, Brooklyn, N. Y.

-

NEW AERO
CHOKE COILS

The Aero Choke 60

Modern circuits of high sensitivity demand
the use of radio frequency chokes in certain
parts of the circuit. The Aero Choke-60 is
designed to have a uniform choking action
over a wide range of wave lengths, includ-
ing Broadcast bands and Amateur Short
Wave bands as well. Many chokes em-
ployed on short waves have an unpleasant characteristic
of showing so-called “holes” in the tuning range, which
is present also on the broadcast band but in a minor
degree. These faults are corrected in the Aero Choke
60. Price, $1.50.

The New Aero Choke 248

The Aero Choke 248 is especially designed

for operation in Aero Transmitter kits

2040K, 4080K, and 9018K, and other circuits.

Aero Choke 248 presents a high impedance |
or choking action over the usual amateur

wave lengths. It is wound with a conductor
sufficiently liberal to handle transmitters up

to 100 Watts. Price, $1.50.

AERO PRODUCTS, Inc.

Dept. 17
1772 Wilson Ave., Chicago, Ill.

e e L L T T T B

THE ORIGINAL ano WORLD'S
FINEST 3FOOT SPEAKERKIT
e e e e S,

STANDARD A WALL KIT
[}

KIT with hardwood

frame
$10.00 $11.00

Sell the Ensco
3-foot and 2-foot
Kits—the original,
best and most fav-
orably known.
Backed by a large
and consistent na-
tional advertising.
Accorded by far
more publicity than
any other speaker
Kit. Complete
line of roll, wall,
console and ped-
estal models rang-
ing in price from

10 to $17.50.
lightly higher in
Canada.

SPECIAL DEALER’'S PROPOSITION
To dealers and professional set builders we have a most interesting
story—and a most attractive selling proposition. Write on your
letterhead to the nearest office listed below for our booklet, prices,
discounts, etc.

ENGINEERS’ SERVICE COMPANY

25 Church St, New York 28 E. Jackson Blvd., Chicago
73 Cornhill, Boston 331 Bay St., Toronto, Canada

Dresner coils.

comiplete details and

(Actual Stze)
Designed loruMlnulacturers'
se

DRESNER COILS

DRESNER space wound and threaded coils
may be used with any type of .00035 ML
maximum capacity condenser, whether it be single,
triple or single and double factors.
matched, machine wound and laboratory tested.
The report of the testing laboratory of New York
University, indicates the high electrical qualities of

Their external magnetic field is the lowest.

We arc equipped to design and wind special coils
to set manufacturers’ specifications.

Send for prices, samples, etc.

DRESNER RADIO MFG. CORP.
564 Southern Boulevard, New York City

They are

10 Ak

"'rlﬁil:!h!r

Write for

=

Packed in Sets of Three fer
Jobbers and Retailers
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The biggest
Edition—

| advancement.

The biggest edition cver published. Brim-
ful of soundest information, latest circuits
and Jook-ups, new revised list of world’s
broadcasting stations with schedules and
new wave lengths in meters and kilocycles.
| 264 pages of wnews, ideas, and wvaluable
| informmation for fans, set builders, radio
dealers and cveryone interested in radio’s

~ Citizens Radio Call Book Magazine

November, 1927, Edition

Now on Sale at Newsstands and Radio Stores

All receivers designed and tested in our laboratories

First with the Latest

Complete constructional details on the newest radio circuits are given and
include the Camfield Shielded Grid Seven Receiver using radia’s latest tube
development, Magnaformer 9-8 A. C. Super, R. G. S. Octamonic Receiver,
Madison-Moore International “‘One-Spot”’, Thordarson Power Amplifier Sys-
tem, Three Foot Cone Speaker construction article, Silver-Marshall Labora-
tory A. C. Shielded Super, Victoreen, Tyrman Ten, World's Record Eight,
Knickerbocker Four and many other interesting circuit arrangements for ex-
perimenters and professional set builders.

Wonderful Rotogravure Section

One of the big features of the new Call Book is the 1 6-page rotogravure
section. It is replete with photographs and views. Your favorite radio
artists, pictures of studio life, prominent announcers and other features are
shown in actual photographic views.

A Complete Radio Cyclopedia
Be sure that you get the CITIZENS RADIO CALL BOOK MAGAZINE,
the original and most widely circulated publication of its kind. Accept no
substitutes. Published four times yearly, September, November, January and
March. On sale at newsstands and radio stores the world over, or subscribe
now and be sure of receiving each issue as published.

Use the handy coupon below.

CITIZENS RADIO SERVICE BUREAU, Inc., Publishers (RE)
508 South Dearborn St., Chicago, Ill, Dept. R, U. S. A.

Date. .. .oviiiireinieinnnenennnn, 192....

Please enter my subscription for the CITIZENS RADIO CALL BOOK for [

one year, $1.75; [ ] two years, $3.25; [ ] three years, $4.50. Enclosed
please ind. ............. in payment for same, mailed postpaid four times yearly,
January, March, September and November. Canada and Foreign, $2.00 yearly.
L3 L
Address. . ..o e e e
(e} 76566500000000006606080 806060006 0000000060080080606008000050088008000
L
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POWER
youll know them/

S a powerful battle-
ship plows its way
through astormysea, Polymet Condensers
take on the mighty power requirements of
modern radio and deliver steady and con-
tinuous service at their rated working vol-
tages. Polymet Condensers do not melt
down or blow up — they stand up, giving
the utmost value for the money in working
voltage, durability and dependability.

TRADE MARK

Polymet Block
Condensers

The working voltage under
which these condensers are
to operate has been care-
fully studied and only the
proper Condenser sections
incorporated in these
blocks. Poly Block Con-
densers not only improve
the appearance of the set,
but also simplify the wiring
and save time and space in
assembling.

POLYMET
ELOCK CONDENSER
TYPE F 1000
CAP-14.MFD

Pty B .

Polymet High-Volt
Filter Condensers

Polymet Condensers are Non-
Inductive and our special
processofimpregnatingmakes
them superior. Made in all
popular capacities.

Write for complete information regarding Polymet
parts and catalog of all Polymet Radio Essentials.

POLYMET MANUFACTURING CORPORATION
601 Broadway, New York City

POLYMET
CONDENSERS

Radio Engincering, November, 1927
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Lanch
tube de luxe
Deck Simplifies
home self-building

greatly reduced

The

fan

cost,
seribed  in t

S —— A A

Send

for
this
book —

Learn the Usefulness of “ Resistance in Radio”

Radio fans, set-builders, and engineers will find a
wealth of reliable, boiled-down. and interesting informa-
tion in *Resistance the Control Valve' of Radio.’
Simply written and clearly illustrated. Concisely pre-
sents the latest information on resistance coupled am-
plification, the function of resistance in a circuit, circuit
arrangements on equalizers. and other radio matters of
interest and importance. This valuable handbook on
resistance in radio is worth dollars—you can get a copy
tor only 25 cents.

Arthur H. Lynch, Inc.

1775 Broadway &t 57th Street General Motors Building, New York, N. Y.
Sales offices in most large cities
—————— RETURN THIS COUPON
Mr. ARTHUR H. LYNCH, 1775 Broadway, New York City. I

Dear Mr. Tynch Please send me (0
*Lesistan he ‘Control Valve' of Radic I am enclosing 2

NUIE  coeiiireenrearoaansesssecennasnnoons .

]
RE |

P e e

HARKNESS

Tuned Double Impedance
Audio Amplifiers and Parts

(Licensed under Hiler Patents)

Completely Wired
Three-Stage

Hiler Audio
Amplifier
With Output Filter

$16.50

Type A-325:
Amplifier

Type
A-275

Push-Pull
(2 stages Hiler Double Impedance and
one stage Hiler Push-Pull)
Special—Equalizer Stage, as described by John 135

Completely wired 4-tube
$19.50

Rider. Completely wired unit, with two variable
resistances for adjustment........ S8
Tuned Double Impedance Audio Couplers
First. second or third stage types, each

Audio Output Filter Unit
improves tone of any set)

Pair of Push-Pull Units, Input and Output........
Radio Frequency Choke, 85 millihenries...........
250 millihenries. ......... 5

9.75

3.30

2.70
7.50

Above prices to dealers and set-builders only. Mail
your order directly to the manufacturer, at the address
below. Write for literature on new Harkness Counter-
fonic Six. the set with tuned double impedance audio
amplification. Complete kits now ready for delivery.

KENNETH HARKNESS, Inc.

Suite 7A, 181 Sullivan Street, New York, N. Y.

-l

b -
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A
Message
to
Manufae-
turers—

Page 1081

A manufacturer’s advertising budget suffers
often from too many divisions.

A message to the Radio Dealer is ordinarily
separate from that to the consumer.

An advertising campaign in RADIO NEWS
reaches more dealers than any Radio Maga-
zine or Paper published—while its consumer
circulation, nearly a quarter of a million, is
more than 2; times that of any other Radio
Monthly.

Complete coverage of the entire field can

be had in every issue of RADIO NEWS.
At one stroke, RADIO NEWS places your

products on the dealers’ shelves and in the
hands of the consumer and in less time than
any magazine in this field.

RADIO NEWS can boast a circulation that
is entirely devoid of waste. Every reader
is actively radio conscious.

Further information, rates and sample
copies of RADIO NEWS, will be furnished
gladly, on request.

EXPERIMENTER PUBLISHING CO., Inc.
230 Fifth Avenue, New York, N. Y.

REPRESENTATIVES

HARRY E. HYDE, 548 Drexel Building, Philadelphia, Pa.
A. J. NORRIS HILL CO., 5 Third St.,, Sam Francisco, Calif.
412 West 6th St.,, Los Angeles, Calif.
L. F. McCLURE, 720 Cass Street, Chicago, Ili.
DAVIES, DILLON & KELLY, 15 West 10th St.,, Kansas City, Mo.
T. F. MAGRANE, Park Square Bldg., Boston, Mass.
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New

AMPLION

Balanced Armature
Units—for air-
column or Cone

—————————

B. 4.1

Baianced Arma-
ture Unit 3 11/16” x
3 5/16".

They embody many im-
pressive new features to
insure quality in any set.

1. Diaphragm with point of application off
center to reproduce successfully, high and
low frequencies.

- ——

2. Straight bar magnets of finest English tung-
sten steel — the most efficient type of con-

struction.

3. Armature pivotted sturdily to insure per-
manent efficiency.

Our Engineering Staff is always at
the disposal of Set Manufacturers.

THE AMPLION CORPORATION OF AMERICA
531-535 West 37th Street, New York City

The Amplion Corp. of Canada, Ltd., Toronto.

PHOTO-ELECTRIC CELLS
THE BURT CELL

Without Fatizue—Highly Sensitive
Absolutely Reproducable—Instantaneous in Response

The BURT-CELL is made by a new method and should
not be confused with any other photo-electric cell. By a
special process of electrolysis, the photo-electric metal is
introduced into a highly evacuated bulb directly through
the glass wall of the bulb, giving photo-electric material
of absolute purity. The superiority of the BURT-CELL is
due to these features, making possible results never before
obtainable,

We also manufacture the STARILIZED
OSCILIOSCOI'E—the only VISUAL OSCILLO
GRAPH having a lineal time axis and no

inertia—giving an accurate Dicture of high fre-
yuency wave forms.
Write for Bulletin 273

DR. ROBERT C. BURT
Manufacturing and Consulting Physicist

327 S. Michigan Ave., Pasadena, Calif.

PR ——————— e

R

Accurate

TRUVOLT

An All-Wire Variable Voltage Control]

Perfect your power devices by using this superior,
all-wire voltage control. Read these advantages:
1—Greater radiation area keeps it cool, like an air-cooled
motor, and gives long life.
2—Permanently accurate: potentiometer control; positive
electrical contacts.
3—Nichrome wire resistance with 30 exact readings.
Eight stock types with resistances up to 50,000 ohms.
Al] rated at 25 watts. List $3.50 each.
Also full line of fixed wire resistances.

Write for descriptive circular and full information.

Dept. 19, 175 Varick Street, New York
“This Is An Eliminator Year”

E

ol

it at once
asive thrill
the

9 tubes instantly.
per-solective.

8or +
on-critical. Sy

otame: Sulet o ing: casy to

me; quict operating: easy NG : easy
atured by G. M. Rest, i M, Cocks-
t! radio_autboritien and
AFTERSERVICING
. Every one
rmer 9.8 decides to
nd now for free descriptive

SPECIAL
MANUFACTURER’S
TYPE

Write for
information
and

prices

81 Prospect Street ~ ~

Brooklyn, New York

LECTRAD

CHEAPEST
THAN THE IN THE

wie NEW wi

A New Tube Contact Spring Par Excellence

BETTER

Another achievement by Aurora. Over half million sold

in short time.

Only one white top insulated eyelet required to mount.

Contact effected between white and black make prong

holes stand out in the dark.

Impossible to misalign, bind or spring in an inoperative

position. Point of support directly on line of pressure
= = when inserting tube.

Why not get in line with the lead.

ers who use the best. They cost

less than the cheap kind.

IWrite or wire for samples and prices.
AURORA ELECTRIC CO.,
14-.18 Dunham Pl,, Brooklyn, N. Y.

www americanradiohistorv com


www.americanradiohistory.com

Radio FEngincering, Noveuntber. 1927

Service to Manufacturers

Millions of Fast condensers are in daily
use in radio sets made by lcading set
manufacturers. They offer conclusive
proof as to their extraordinary high in-
sulation resistance and excellent electri-
cal characteristics. Special one-piece die-
press stcel housing seals and protects
them permanently from climatic condi-
tions or abuse. Built for endurance,
long life and reliability.

Manufacturers looking for a dependable
source of supply will find here one of
the largest organizations of its kind in
the world. Specialization keeps our costs
low and quality high.

Send us your specifications. We make
everything in the condenser line.

cloanERasr&(Q

3982 Barry Ave., Dept. RE, Chicago, Ill.

 —rrr gy The LOGICAL
: ﬁ% L }( Filament

a2 Control

o

The "SELE-ADIUSTING” Rhcostar

AMPERITE is not a fixed resistor or so-termed filament
ballast. It is the only self-variable tube filament control—
insuring just the proper filament current for each and every
tube automatically. Does away with all rheostats on panel.
Simplifies wiring and operation. Precludes tube damage from
under or excessive "A" current, increasing tube life and
always guaranteeing maximum tube performance.

It is therefore indispensable.

We co-operate with dealers and custom builders.
) S

ARadiall Company”

\_ 50 Franklin St, New York, N. Y.

Pep Up
Your Set

X-L PRODUCTS

Tune quickly—adjust accu-
ratel y—ehiminate distracting

Mode) *'N** nolses—qget correct tube oscillation—
Vario with X-L VARIO DENSERS in your
Denser ¢ircuit.  Deslgners of all latest and

best circuits speclfy and endorse.
MODEL " N’'—Micrometer adjustment easily
made, assures exact oscillation control in all
tuned radio frequency circuits. Neutrodyne. Rob-
erts 2-tube. Browning-Drake. Silver's Knockout.
etc. Capacity range 1.8 to 20 Mfd. Price §1.00
DEL “G’'—Obtains the proper grid capacity
on Cockaday circults filter and intermediste frequency
tuning in super-lieterodyne and positive grid hias in all
sets. Capacity range, Model G-1 .00002 to
L0001 Mfd.  Model G-5 .0001 to 0205 Mfd. Model G-10
0003 to .001 Mfd. Price each with grid clips, $1.50.
X-L PUSH POST-—Vibrations will not loosen. releases in-

stantly Price each 15¢
Also In_strip of 7 on black panel marked in white.
Price $1.50

FREE—New, up-to-date book of wiring dlagrams showing
use of X-L units in the new LOFTIN-WHITE constant
coupled radlo frequency circult, and in other Dobular hook-
ups, W today.

¥
X-L RADIO LABORATORIES 2;,Ehce" (i

Pege 1083

EXPONENTIAL
C N SOUND CHAMBERS

The superiority of Racon Exponential
Horns is attestied by the growing demand
from set manufacturers who have found
from actual trials and tests that these horns
possess qualities not found in other sound
chambers.

Tvpe OB No. 32

A 0
Air columy 8 inches; Bell, 10" x 20”; Depth, 13%”

Racon horns insure quality of performance
much more natural than that obtained by
any other mode of amplification because
of the true scientific principles of design
and the exclusive material employed.

Our line includes tvpes for practically all cabinets

and consoles. We huild sound chambers to specifi-
cations also.

RACON ELECTRIC fRc.

18 Washington Place New York, N. Y.

LACQUERS

FOR THE

RADIO INDUSTRY

The Egyptian Lacquer Manufacturing Co.
Dept R.E.

90 West St.,, New York City

Engineers
Research Workers
Set Builders

—your prestige depends upon your
decisions.

AEROVOX has developed a radio frequency
and audio trequency bypass condenser particularly
suited for your exacting requirements — Your
choice to use this bypass condenser signifies a
thoroughengineering knowledge, because it shows
that you understand the significance of

::pon ing‘luctive winding”
Jmpervious to moisture absorption”
low power factor”
::100% pure linen dielectric”
low A C cffective resistance”
AEROVOX BYPASS condensers sealed in
Bakelite possess the above mentioned electrical

features. Made in all capacities up to 1 mfd. and
rated at 200 Volts D C working voltage.

Write for descriptive literature.

EROVOX

“Built Better”

70 Washington Street, Brooklyn, N. Y.
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Buyers Directory of Equipment and Apparatus

| Readers interested in products not listed in these columns are invited to tell us of
nu their wants, and we will inform the proper manufacturers.

i Information Bureau.
Addresses of companies listed below, can be found in their advertisements—see
index on page 1086.

Address Readers’

ADAI'TERS:
Bakelite Corp.
Carter Radio Co.

AMMETERS
Jewell Elec. Inst. Co.
Westinghouse Elec. & Mfg. Co.

]
AMPLIFIERS, RESISTANCE:

De Jur Products Co.
Polymet Mfg. Co.

ANTENNAE, LAMP SOCKET

Electrad. Ine.

ARRESTERS, LIGIITNING:
Bakelite Corp.
De Jur Products Co.
Electrad. Ine..
Jewell Elec. Inst. Co.

BASES, VACUUM TURE:
Bakelite Corp.
Zierick Muchine Wks.

BATTERIES, DRY:
National Carbon Co.. Inc.

BINDING I'OSTS:
Bakelite Corp.
X-I. Radio Labs.

BOXES, PACKING:
Tifft Bros.

BKACKETS, ANGLE:
Zierick Machine Wks.

BRASS:
Copper
Ass'n.
CABINETS, METAL:
Van Doorn Co.

CELLS, PHOTOELECTRIC:
Burt, Robert C.

CHASSIS:
Algonquin Elece. Co.. Inc.
United Scientitic Laboratorics,
Inc.
CHOKES, AUDIO FREQUENCY:
National Co.
Samson Electric Co.

CHOKES, RADIO FREQUENCY:
Cardwell, Allen D, Mfg. Co.
General Radio Co.

Samson Electric Co.

CHOKES, B ELIMINATOR:
Dongan Elec. Mfz. Co.
General Radio Co.
National Co.

Samson Electric Co.

CLAMPS, GROUND:
Aurora Electric Co.
CLIPS, SPRINGS:
Aurora Electric Co.
COILS, CHOKE:
Dudlo Mfg. Co.
COILS, IMPEDANCE:
Dudlo Mfg. Co.
CO1LS, INDUCTANCE:
Aero Products, Ine.

and Brass Research

Dresner Radio Mfg. Co.
Hammarlund Mfg. Co.
National Co.

Samson Eleetrie Co.
Precision Coil Co.. Inc.

COILS, MAGNET:
Dudlo Mfg. Co.

COTLS. RETARD:
Aere Products Co.
Hammarlund Mfg. Co.

COILS, SIHORT WAVE:
Aero Products Co.
Hammarlund Mfg, Co.
I'recision Ceil Co.. Inc.

COILS, TRANSFORMER:
Dudlo Mfg. Co.

CONDENSERS, BY-PASS:
Concourse Elee. Co.
Electrad. Ine.,

I'agt. John E. & Co.
Polymet Mrg. Corp.

CONDENSERS, FILTER:
Aerovox Wireless Corpn.
Concourse Elec. Co.
Fast. John E. & Co.
Polymet Mfg. Co.

CONDENSERS, FIXED:
Aerovox Wireless Corpn.
Cardwell, Allen D, Mfg. Co.
Concourse Elee. Co.
Electrad. Inc.

Fast, .John E.,, & Co.
P'olymet Mfg. Corp.

CONDENSERS, MIDGET:
Cardwell, Allen D, Mfg. Co.
Hammarlund Mfg. Co.

CONDENSERS, MULTIPLE:
Cardwell, Allen D, Mfg. Co.
Hammarlund Mfg. Co.
United Scientific Laboratories.

CONDENSERS, VARIABLE

TRANSMITTING:
Cardwell, Allen D. Mfg. Co.
Hammarlund Mfg. Co.

CONDENSERS, VARIABLE:
Benjamin Etec. Mfg. Co., Inc.
Cardwell, Allen D. Mfg. Co.
General Radio Co.
Hammarlund Mfg. Co.
National Co.

Samson Electric Co.
United Seicntitic Laboratories
X-L Radio Laboratories.

CONNECTORS:

Saturn Mfg. & Sales Co.

CONTROLS, ILLUMINATED:
National Co.

CONTROLS, REMOTE:
Algonquin Elee. Co., Inc.
COrPER:
Copper & Brass Research
Ass'n.
CURRENT CONTROLS, AUTO-
MATIC:

Radiall Co.

DIALS:
Bakelite Corp.
General Plasties. Inc.
National Co.

DIALS, DRUM
Hammarlund Mfg. Co.
United Scientitic Laboratories

DIALS, VERNITER:
National Co.

ELIMINATORS, B BATTERY:
Dongan Elec. Mfg. Co.
General Radio Co.

National Co.
Samson FElectric Co.

ELIMINATORS, UNITS FOR:
Dongan Elec. Mfg. Co.
General Radio Co.

Samson Eleetrie Co.

Filament, Oxide Coated.
Independent Laboratories. Inc.

FILAMENT CONTROLS, AUTO-
MATIC:
Radiall Ceo.

I'OIL:
U. 8. Ioll Co.

GALVANOMETERS:
Jewell Elec. Inst. Co.

GETTER MATERIAL
Independent Laboratories, Inc.

GRID LEAKS:
Aerovox Wireless Corpn.
De Jur Products Co.
Electrad, Inc.
Lynch, Arthur H. Co.
Polymet Mfg. Corp.

HEAD SETS:
Bakelite Corp.

HORNS, MOLDED:
Bakelite Corp.
Racon Eiec. Co., Inc.
Temple, Inc.

IMPEDANCE UNITS, TUNED
UBLE:

K. H. Radio Laboratories.
INDUCTANCES, TRANSMIT-
TING:

Aero Products, Inc.

INSTRUMENTS, ELECTRICAL:
Jewell Elec. Inst. Co.

INSULATION, MOULDED:
Bakelite Corp.
General Plastics, Inc.
Westinghouse Elec. Mfg. Co.

JACKS:
Aurora Elec. Co.
Carter Radio Co.
Electrad, Inc. 5
Union Radio Co.

JACKS, TIP:
Carter Radio Co.
Unlon Radio Co.

KITS, LOUDSPEAKER:
Engineers Service Co.
Powertone Co.

KRITS, RECEIVER:
Algongquin Elee. Co.. Ine.
(Super llilodyne)
Daven Radio Corp.
Bass Note)
Hammarlund-Roberts, Inc.
(11i-Q)
K-11 Radie Labs.. Inc.
(Amplitiers)
Arthur H.. Inc.
(Aristoerat)
United Scient:ific lL.aboratories.
(Pierce-Aero)

Lynch

KITS, SHORT WAVE:
Aero Products, Ine.

KITS. TESTING:
Jewell Elec. Inst. Co.

KITS, TRANSMITTING:
Aero Products, Inc.

KNORBS:
Bakelite Corp.

LACQUER:
Egyptian Lacquer Co.
Zapon Co., The

LABORATORIES:
Electrical Testing Labs.

LEAD-INS:
Aurora Electrie Co.
Electrad, Inc,

LOCK WASIIERS:
Shakeproof Lock Washer Co.

LUGS:
Aurora Electrie Co.
Zlerick Machine Wks.

METERS:
Jewell Elec. Inst. Co.
Westinghouse Elec. & Mfg. Co.

MOUNTINGS, RESISTANCE:
Aurora Electric Co.
Electrad, Inc.,

NAME PLATES:
Crown Name Plate & Mfg. Co.

NUTS:
Shakeproof Lock Washer Co.
PACKING:
Tifft Bros.
PANELS, COMPOSITION:
Bakelite Corp.

Van Doorn Co.
Westinghouse Eiec. & Mfg. Co.

PANELS, METAL:
Crowe Nameplate Co.

PAYER, CONE SPEAKER:
Seymour Co.

PLUGS:
Bakelite Corp.
Carter Radio Co.
De Jur Products Co.
Polymet Mfg. Co.

www americanradiohistorv com


www.americanradiohistory.com

Radio Engineering, Norcember, 1027

POTENTIOMETERS:
Carter Radio Co.
Central Radio Laboratories,
Electrad, Inc.
United Scientific Laboratories.
Ward Leonard Eleetric Co.

RESISTANCES, FIXED:
Aerovox Wireless Corp.
Carter Radio Co.

Central Radio Laboratories.
Daven Radio Corp.

De Jur Products Co.
Electrad. Inc.

Hardwick, Fleld. Inc.
Lynch, Arthur II. Co.
Polymet Mfg. Corp.

Ward Leonard Electric Co.

RESISTANCES, VARIABLE:
American Mechanical Labs.
Carter Radio Co.

Central Radio Laboratories.
Daven Radlo Corp.

De Jur Products Co.
Electrad. 1nc.

Hardwick. Fleld, Inc.
Polymet Mrg. Corp.

Ward Leonard Electrie Co.

RHEOSTATS:
Carter Radio Co.
Central Radio Laboratories.
De Jur I'roducts Co.
Electrad. Inc.,
Polymet Mfg. Corp.

United Scientific Laboratories.

SCHOOLS, RADIO:
National Radio Institute,

SHIELDING, METAL:
Copper and DBrass Research
Assn.

Crowe Nameplate Co.
Van Doorn Co.
Zierick Machine Wks.
SOCKETS, TUBE:
Bakelite Curp.
Benjamin Eleetrie Mix
General Radio Co
BOLDER:
Chicago Solder Co. (Kester).
Silva Preducts, Inc,
Westinghouse Elec. & Mfg. Co.

Co,

SOUND CHAMBERS:
Ricon Elee. Co. Ine.
Tempie. Ine.

BPEAKERS:

Amplion Corp. of Amerlea.
Engineers Service Co.
Temple, Inc.

SBTAMI'INGS, METAL:
Zierick Machine Wks.

BTRII'S, BINDING POST:
X-L Radio Laboratories.

BUBPANELS:
Bakelite Co.

Westinghouse Elec, & Mfg. Co.

S8WITCHES
Aurora Electric Co.
Carter Radio Co.
Electrad, Inc.,

TAPPERS
Eastern Tube and Tool Co.

TESTERS, B.-ELIMINATOR:
Jewell Electrical Inst. Co.

TESTERS, TUBE:
Jewell Elec. Inst. Co.

TESTING INSTRUMENTS:
dewell Elec. Inst. Co.

Westinghouse Elec. & Mfg. Co.

TESTING KITS:
Jewell Elec. Inst. Co.
TESTING LABORATORIES:
Electrical Testing Labs.

TOOLS
Eastern Tube and Tool Co.

TRANSFORMERS, AUDIO:
Dongan Elee. Mfg. Co.
Ferranti, Ltd.

General Radio Co.

K. H. Radio Laboratories.
Radiart Laboratories Co.
Samson Electric Co.

TRANSFORMERS,
ATOR:
Dongan Elec. Mfg. Co.
General Radio Co.
K. II. Radio Laboratories.
Samson Electric Co.

TRANSFORMERS,
HEATING:
Dongan Elee, Mfg. Co.
General Radio (o,
Samson Eicetric Co.

TRANSFORMERS. OUTPUT:
Dongan Elec. Mfg. Co.
General Radio Co.

TRANSFORMERS., POWER:
Dongan Elec. Mfg. Co.
Ferranti, Ltd.

General Radio Co.
National Co.
Samson Etectric Co.
TRANSFORMERS, R,
TUNED:
Cardweil. Allen D. Mfg, Co.

TURBES, A. C.:
Arcturus Co.
Armstrong Elec. & Mfg. Co.
C. E. Mfg. Co.

TUBES, RECTIFIER:
Arcturus Co.
Armstrong Elee. & Mfg, Co.
¢, E. Mfg. Co.
Bureka T. and M. Co.
Q. R. 8. Company, The.

B-ELIMIN-

FILAMENT

F..

FUBES, VACUUM:

Arcturus Co.

Armstrong Elec. & Mfg. Co.

. E. Mfg, Co.

Eureka T. and M. Co,

Q. R. 8. Company, The.
UNITS, S'EAKER:

Amplion Corp, of America.
VOLTMETERS, A. C.;

Jewell Elec. Inst. Co.

Westinghouse Elec. & Mfg. Co.

VOLTMETER, D. C.:

Jewell Elec. Inst. Co.

Westinghouse Elec. & Mfg. Co.
WASHERS:

Shakeproof Lock Washer Co.
WIRE, ANTENNA:

Dudle Mfg. Corp.

Roebling, J. A., Sons, Co.
WIRE, BARE COP'I'ER:

Aciue Wire Co.

Roebling, J. A., Sons, Co.
WIRE, COTTON COVERED:

Dudlo Mtg. Corbp.

Roehling, J AL Sons Co.
WIRE, ENAMELED COI''ER:

Dudle Mfg. Corp,

Roebiinz, J. AL Sons Co.
WIRE, LITZENDRAHT:

Dudlo Mfg. Corp.

Roebling, J. AL Sens Co.
WIRE, PIGTAIL:

Dudlo Mfg. Corp.

Rocebling, J, AL Sons Co.
WIRE, SILK COVERED:

Dudlo Mtg. Corp.

Roebling. J. AL, Sons Co.
WIRE. TINNED COPPER:

Dudlo Mtg. Corp.

Roebling. J. AL Sons. Co.

i
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ALhAMBRA

CONE SPEAKER PAPER

A LITAMBRA
PAPER givres AB-
KOLUTELY UNTI-
FORM RESNO-
NANCE. It has no
regonagnce point of
its own. Just as

the cone speaker is
supreme in radio re-
production, &0 algn
i8 ALHAMBRA
supreme {n impart.
ing the utmost in
tone quality.

Just as 9 out of 10 Radio Spesker Manufacturers use ALIHAMBRA

exclusively — s0 do the
insist upon ALHAMBRA

vast majarity of
only.

Cong speaker manufacturers are Invited to
ing their requirements for the comihg season.

skilled professional builders

te with us concern-
ALIJLAMBRA is f d

in sheets suitable for cone speakers of 13 inches to 36 inches diameter—

special sizes to order.

Prompt shipment guaranteed.

The SEYMOUR CO., 323 W. 16th St., New York City

EE T T T

PACKING PROBLEMS
SOLVED

\We can overcome your packing
difficulties, whether you ship
large sets or small sets—heavy
power cquipment or {ragile
speakers—whether the weight
is ten pounds or five hundred
pounds. Qur vears of experi-
ence in the radio shipping field
are’ at your command without

Shipping CasesforDifficultProblems

obligation.

8 Broadway, New

TIFFT BROS.

York City

STRAND-—Antennae
enameled ) —Double Galvanized.

WIRE—Antennae (plain or enam-
and Ground
(Rubber) covered, braided or plain.

eled)
BUS

WIRE

(plain

Connecting

BAR—Litzendraht-Loop. *

MAGNET (Cotton or Silk).

John A. Roebling Son’s Co.

Trenton, N. J.

or

P )

TINFOIL

UNITED STATES FOIL CO.
KENTUCKY

LOUIsSV

FOR CONDENSERS

All grades of

TIN FOIL
LEAD FOIL
COMPOSITION _FOIL
ALUMINUM FOIL

ILLE . -
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i
W Bakelite T ing |
rite today akelte l apping |
' ]
for your copy of O :
® i
]
(4 3 3 in?? a . !
Copper Shielding for Radio The ETTCO High Speed Tapping Attach- |
ment will tap a good thread in BAKELITE |
. as well as other materials. If you are expe- i
ThlS new book ShOWS riencing trouble try one out for 10 days.
how to improve the W
reception of vour set.
: ETTCO Tappers eliminate
There 1S NO Ch arge. tap breakage, whatever the
cause. A ‘“‘green’” operator
can bang the bottom of a
: : tapped hole using an
Copper shielding means ETTEO ‘and atill not break
o o the tap—he has no friction
greater selectivity and ChL
0.0 o - Where ETTCO Tappers
SenS]t]V]t\T. have been installed tap
- breakage has been elimi-
No. 1. ETTCO Tapper nated and production in-
Capacity % -inch creased 100 to 500%¢.
. . 2. ETTCO T
COPPER & BRASS Mol atity Sg-inch " Try an ETTCO TAPPER
RESEARCH ASSOCIATION No. 3. ETTCO Tapper (of ten DAYS. No obliga-
. Capacity %-inch tion for the Trial.
25 Broadway, New York
600 Joh Ave.,
Eastern Tube & Tool Co., SRookivR. A'%:
-
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The right flux for radio
can make a manufacturer

The wrong flux
A Jewell A. C. can quickly break him

Meter——For After costly experiments scores of

radio manufacturers have found
there is but one safe flux for radio

Filament Control ohRering o

Rosin, an organic mixture, is a
non-conductor and non-corrosive.
The glass-like surface of this ma-
terial does not readily lend itself to
the collection of dust (carbon par-
ticles) as will the sticky organic
greases of paste. Nor will rosin
attract moisture from the atmos-
phere; the chlorides of pastes and
fluids will. Moisture plus carbon
particles defeat the best insulations pro-

£

08T AN Ry 19y

VOLTS

Dattern duced. Moisture plus chlorides direct
; No. 190 a slow but determined corrosive at-
A. C. Filament tack upon supporting metals. Such

slow corrosion in wiring causes a

Control Meter R ; :
steadily increasing resistance to the

(Actual Size) flow of electrical energy.

Kester Rosin-Core Radio Solder

The advent of vacuum tubes hav- scientifically combines radio’s

ing filaments adaptable for excitation from premier flux, rosin, with a solder

alternating currents creates the necessity for alloy of unvarying quality. The use

an absolute means of control other than the | of Kester Radio Solder furnishes

filament rheostat, for it is frequently found the user with a means of accomp-

that a particular setting of the filament volt- lishing safer, faster and cleaner set
age is necessary to eliminate objectionable wiring.

hum. Manufacturers using Kester

For A. C. filament control the new Rosin-Core Solder are assured that

Jewell A. C. Voltmeter, Pattern No. 190, is no part of their production will

very desirable. Jewell Pattern No. 190 in | everbe returned or fall into discard

struments have a body diameter of two inches through the corrosive and con-

and in general appearance are similar to the ductive action of a chloride flux.

Jewell Pattern No. 135 direct current style. O exper . - lator has assised

b 3 UT €X, mental g TESCATCH Ql atory S ASSIste many
Tl.’l:‘ move_:nlment :is.ﬁ()f .the nf)ovm}ig vane"ty‘?e' manufacturers in the solving of their soldering problems. A post
wit SEI?}(\:Ia ) ":0 t Cattlons or t aetes:;nad s:;:: card will bring you further information without obligation.
case. e instruments are accur: nd n
in appearance and are designed for continuous
service. Energy consumption is very small.

Pattern No. 190 instruments are
available in many ranges, of which the 0-1.5,
0-3, 0-15 and 0-150 volt ranges are most in
demand. The 0-1.5 volt range is suitable for
tubes having a direct heated Cathode, the 0-3
volt range for tubes having an indirectly
heated Cathode, and the 0-150 volt range
where primary control is used.

White: fov a1 cagy ofioun 15:6 et KESTER OLDER

logue supplement, which describes this instru

ment in detail ROSiIl-COI'e
Jewell Electrical Instrument Co. CHICAGO SOLDER COMPANY
1650 Walnut St Chicago 4224 Wrightwood Avenue, Chicago, U.S. A.
.y
“27 Years Making Good Instruments” Originators and

World’s Largest Manufacturers of Self-fluxing Solder
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AN
INFORMATION
SERVICE

for TAKE

DEALERS

DISTRIBUTORS ADVANTAGE
MANUFACTURERS

CUSTOM BUILDERS OF THE
. o NEW
RADIO' I“TNO(‘}INEERINIG. 1{1, ladd:;(:;;
o, the techteal aud isdustrid TWO YEAR

Zlevglopmenfts as Flle){Iappr)' to the
allllél )Ilgfit ri?m lipl\lg,llgff(:rsal::lusoaflu\lgllllb- S U B S C R I PT I O N

able information service to its sub-

scribers. RATE
o of
A production manager wishes to learn
about sources of supply. $3 OO
[ ]

A designer wishes some specialized infor-
mation. to help him meet a problem.

A dealer wishes technical information to
help him in his selection of lines.

A professional set builder wants dope
about a new circuit or system.

Ranio ENGINEERING usually has this
information available at a moment’s
notice. If not, the information is ob-
tained from the proper source and
passed on to the person interested.

Subscribers are invited to avail themselves of
this service.

If you don’t get the magazine regularly the coupon below is for your convenience

RADIO ENGINEERING, 52 Vanderbilt Ave.,, N. Y. City.

Enclosed find {Sggg} for which {r:::e';'} my subscription for {% ;;s} to Rapto ExcINeerinG beginning

with the next issue.

Address

Town and State

I am a I am employed by a
[ Dealer. O Denler.
[ Distributor. O Distributor.
O Manufaeturer. O Manufacturer.
{J Prof. Set Builder. [ P — position.

Wirriams PaEss, INC., NEW YORK—ALBANY
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Complete Electrical Operation

No. 5553
$22 List

No. 5552

Similar 10 No. 5553 used

with UX 226 and 227 1ubes

together with Raytheon BH
Tube

$20 List

No. 4586

A C Filament Supply
Transformer

Used with UX 226 and 227
tubes No. 4586 transformer
provides A C power supply,

thus eliminating need of
A Battery and Charger
$8 List

with this A B C Power Unit
used with UX 226 and 227 Tubes
UX 280 Rectifier Tube

Complete power to operate your set—consistently.
night after night, without thought of batteries or
charger—complete power at your instant command.

Keener enjoyment of radio is the result.

This newest Dongan achievement—No. 5553 AB C
Power Supply Unit—together with UX 226 and 227
A C Filament Supply Tubes and the UX 280 Recti-
fier Tube equips your set to secure all the needed
power from the light socket. No. 5553 Unit con-
tains one transformer and two chokes especially
designed for these particular tubes which take the
place of standard 201 A tubes. Sets equipped with
either one or two UX 171 Power Amplifier tube
are also furnished with adequate power.

This compact unit is comparatively small—easy to
find a convenient place for it.

You will ind a new enjoyment in your radio-
electrically operated by the new Dongan A B C
Power Supply Unit.

If your dealer cannot supply you send check or
money order direct to factory. Complete data upon
request.

MANUFACTURERS

Your individual problems concerning electrical operation
will receive immediate attention. All the latest approved
types of power supply factors are now in production. Write
to nearest Dongan representative or to fachny direct.

DONGAN ELECTRIC MANUFACTURING COMPANY

2995-3001 Franklin St.
DETROIT, MICHIGAN

j\k& TRANSFORMERS of MERIT for FIFTEEN YEARS M
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Two views of Transoceanic ‘‘ Phantom’’ Receiver, showing the extensive use
of Bakelite Materials. Made by Golden-Leutz, Inc., Long Island City, N. Y.

Insulated throughout with Bakelite Materials
—to assure superlative performance

N the Transoceanic “Phantom.” Gol-

den-Leutz, Inc., sought to produce a
Broadcast Receiver that would exceed
the expectations of the most expert radio
enthusiast. One that would tune 35
meters to 3600 meters—that in receiving
range, selectivity, electrical design, am-
plification and quality of reproduction
would be unrivaled. It is significant that
this powerful receiver is insulated
throughout with Bakelite Materials—
both Molded and L.aminated.

The reasons given by the makers for the
extensive use of Bakelite Materials in
this set are: ‘*Bakelite Materials possess
the best insulation properties of any, par-
ticularly over a period of time. As they

will not cold-flow the assembled parts
will remain in place permanently—there
will be no loose contacts. They are me-
chanically strong and capable of support-
ting all necessary parts. They are un-
affected by age, moisture or heat.”

Since the earliest days of Radio, the
Bakelite Corporation has kept pace with
the development of Broadcast Receivers,
and its engineers and research labora-
tories have cooperated with manufac-
turers in adapting Bakelite Materials to
each exacting need. The wealth of
knowledge acquired during these years
of experience is offered to the radio in-
dustry through our Service Engineers
located in important industrial centers.

Write for Booklet]No. 38

BAKELITE CORPORATION

247 Park Ave., New Y_oi'l‘c.,” ﬁf?l_c‘fﬁ.cago Office, 635 W. 22nd St

BAKELITE CORPORATION OF CANADA, LTD. 163 Dufferin) St., Taronto, Onty

REQISTERED

MATERIAL OF

LITE

U, 8. PAT, OFF,

A THOUSAND USES

“The cegistered Trade Mark and Symbo! shown above may be used only on products made from matenals

manufactured by Bakelite Corporation Under the capital B fs the aumcncal sign for

ity or unfimted

quantity It symbolizes the Infinite number of preacat and future user of Bakelite Carparation’s products.
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