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Mr. Designer—

No one knows better
than you the importance
of good parts

Bl LD your new 1927-1928 receiver
or construction kit around the Ham-
marlund Condensers, Coils, Fqualizers and
Shields pictured and  described on this
Jrage,

Hammarlund's  world-wide reputation
for precision aceuracy is added to your
own prestige when you use Hamrmarlund
standard - parts  or - when  Hammarlund
builds 1o your individual specifications.
With a good start the race is half won.

Hammarlund's designing departiment is
yours to command — NOW, while the
season s still young.

HAMMARLUND MFG. CO.
424-438 W. 33rd Streer, New York City

PREC/IS/ION

PRODUCTS
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StaTioN 9AM, owned and operated by J. L. Adams,
Glencoe, Illinois, represents simplicity and efficiency
from the ground up (HI).

The transmitter is the familiar inductive coupled
Hartley. A Pyrex socket holds a UX-210; the plate
current supply is from a bank of fourteen Eveready
Layerbilt “B” Batteries, delivering 630 volts of
pure DC.

Shortly after the transmitter was completed, tests
were carried on in the heart of Chicago using a
thirty-foot horizontal antenna, strung through an
apartment building, using a radiator for ground.

During these tests nearly all reports from the
East, as far as New Hampshire, were R7 and RS.
Stations on both coasts and North were worked dur-
ing these tests. Southern stations, however, were nil.

This work was carried on in the middle of sum-
mer under all weather conditions. Some of the best
contacts and best DX were accomplished during
heavy electrical storms. The percentage bf contacts
ran astonishingly high during these indoor tests. As
a result of these experiments and later ones, 9AM
has become a confirmed believer in dry cell “B”
batteries for low-power transmitters. Witness the

You'll handle more traftic on pure DC

bank of Eveready Layerbilts on the table in the
photograph.

The success of these tests was undoubtedly due to
two things in the main—the pure DC plate supply
and the simplicity of the Hartley Circuit. The
transmitting amateur will almost invartably stop
on a pure DC note, because of its readability, its
ability to penetrate heavy QRM and QRN and its
pleasing tone.

Inasmuch as this layvout is located in a kitchen,
pure DC plate supply is absolutely necessary to keep
that frying noise out of the emitted note (HI HI).

Eveready Layerbilt “B” Battery No. 486, 45 volts,
is being chosen by a steadily increasing number of
BCL’s as well as amateurs. We know of no battery
that gives longer service.

Manufactured and guaranteed by

NATIONAL CARBON COMPANY, Inc.

New York San Francisco
Canadian National Carbon Co., Limited, Toronto, Ontario

14 14 14

Tuesday night is Eveready Hour Night—9 P. M., Eastern
Standard Time, through the WEAF network stations

- VEREADY

Radio Batteries
~they last longer

Radio Engineering, March, 1927 Page 601
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EDITORIAL

REPARATIONS for activities which will com-

mence at the R.M.A. show in June have been

given a tremendous impetus by the passage of

the Dill Bill, and the admirable selection made
by President Coolidge ror the members of the coni-
liission created under the new laws,

Certainly the industry ecan expect an iutelligent in-
terpreration ot the regulations, far removed from the
bias of political expediency. It is possible, of course,
that objections will Le raised to these nominations,
but their confirmation is practically assured.

For administrative purposes, the United States have
been divided into five districts. Orestes H. Caldwell,
of Bronxville, N. Y., has been selected to represent the
irst district, comprising the New Ingland States, New
York, New Jersey, Delaware, and Maryland. Mr.
Caldwell, yvoungest member of the commission, is 3y
Years of age. A graduate of Purdue, his carecer has
heen largely editorinl. In this capacity, e had edited
radio and eleetrieal Journals, succeeding Dr. de Forest
on the Western Eleetrician, Ie has been nominated
for a term of five years.

Certainly we shall be glad (o see William 1. G
Bullard, RRear .L\dmiru], retired. of Media, Pa., serving
for six years as chairman. and representative of the
second district. Iis age has not heen given, but his
retirement from the U, N, Navy in no way indieates a
conclusion of his brilliant service, particularly in con-
rection with naval eommunieations, e will represent
Michigan, Pennsylvania, Ohio, Kentueky, and the
Virginias.

The third distriet, bounded on (he west and north
by MTexus, Oklahoma, Arkansas. Tennessee, and North
Cavolina, will he represented hy Fuzeue 0. Syvkes, 51,
of Juckson, Miss. Serving for four years, he will pro-
vide a background of jndieial experience, for be js an
attorney by profession, and is a rormer Justice of the
Supreme Court of Mississippi.

Llenry A. Bellows, of Minneapolis, representing the
fourth district for three Years, is known to mid-west-
ery B.OL's as director of station WCCO. Mr. Bel-
lows ix 42, a graduate of Harvard University, and a
former instructor there. During the war. he was a
Colone!l in the Fourth Minnesota Regiment. His dis-
trict includes Wisconsin, Illinois, Missouri, Towa,
Kansas, Nebraska, the Dalkotas, and Minnesota.

Johin I Dillon, 61. of Los Angeles, is known to
radio men as a Radio Supervisor of the Department
of" Conunerce. The fifth distriet, which he will rep-
resent for two years, is bounded on the east by Mon-
fana, Wyoming, Colorado, and New Mexico.

Now, with ample time for fall preparations, the
manufacturers can proceed with reasonable confidence
in the stimulation of public interest in broadeast re-
ception, not only bhecause new B.C.L’'s. will find air
conditions improved but because they will expect them
to be. The passage of this legislation will tend to
make the uuninitiated feel that propitious time has
come at last.

And what is of great importance to present set owl-
ers is the stinmlus given to program-development at
stations econtinuing on the air, for the directors can
count upon reception commensurate with the quality
of transmission.

Why not promote the slogan—*“Get a new set for
the new broadcasting”?

M. B. SLEEPER, Editor.
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Radio Set Manufacturers will find here
better values, in performance and reliability,
than any similar parts they have considered!

MODERN

TRANSFORMERS and “B” ELIMINATORS

A comparative test of any item in the MODERN
that it offers maximum value consistent with price.
to meet a price and also those designed to give perfect results.

line will readily establish the fact
This applies both to parts designed -

The output of the MODERN plant is limited to assure absolute uniform quality. We

recommend prompt action if you wish to consider these exceptional units.

Type A-—A shielded trans-
former of unusual efficiency,
designed to meet the demand
for a low priced unit
of satisfactory performance.
Made in 3% to 1 and 6
to 1 ratios.

Type D—A shielded trans-
former made in 3% to 1 and
6 to 1 ratios for the manu-
requires a Type D.

unit  of .

facturer who

moderate  priced
better than average perform-

ance.

Type M—We un-
qualifyingly pro-
nounce this the fin-
est audio trans-
former yet pro-
duced. The manu-
facturer striving to
build the most per-
fect set possible 1s
missing a big bet if
he fails to test out
his set using these
transformers.  lst
stage 3 to 1 Ratio,

2nd stage 4 to 1, output 1 to 1. A re-

sponse curve of the

Type M Modern

shows the same amplification at 30 cycles as
at 3000 cycles, with a reduced amplification
above 6400 cycles, so that while the ordinary
transformer over amplifies the high har-
monics thus causing a hiss the Type M
eliminates this undesirable reaction.

‘Type
shielded

ings.

of the same winding
and performance

a variety of mount-

Type J—A  highly perfected
transformer made in 2 to 1, 3 to
1 and 4 to 1 ratios, for the
manufacturer who demands the
finest performance with reason-

.able price. Available with vart-

ous mounting brackets,

Modern ;‘B”
Eliminators

Modern “B” Bat-
tery eliminators are
available for the
set manufacturer in
both the Raytheon
and emission types,
in the same high
quality that made
MODERN COM-
PACTS so efficient
during the past
season.

It is noteworthy

that Modern “B” Compact went through the year with practically

no returns or complaints.

As supplied to manufacturers Modern eliminators are equipped with
fixed resistances to meet the current requirement of the set, with
no adjustment necessary by the operator.

Tell us your requirements. It will be to your profit.

The Modern Electric Manufacturing Co.

Toledo, Ohio.

Radio Enginecering, March, 1927 Page 603
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No Radio Unit is
.any better than its
coils---true of all
electrical appara-
tus where cotls are
used, but most
true of Radio.

EVERY step of Radio progress calls for more and better coils. The
strong trend this year toward ‘B’ power units, ‘‘A” battery
chargers and other devices to use light socket power, makes the coil of
greater importance than ever. Ordinary coils produce only ordinary
quality of reception and make a mediocre out of an otherwise fine set.

1t is therefore important for radio manufacturers to buy the best coils
wound from the best magnet wire.

1t is equally important for every jobber and dealer to know what kind
of coils are used in every radio unit he sells to his customers. In
other words, ’

Good Coils Make Good Radio Units

DUDLO MANUFACTURING CORPORATION, FORT WAYNE, INDIANA

412 Chamber of Commerce Bldg. =160 North:La Salle Strget ~ 4153 Bingham Ave. 274 Brannan St.
NEWARK, N. ]J. CHICAGO, ILL. ST. LOUIS MO. SAN FRANCISCO, CALTFORNIA
Page 604 ’ Radio Engineering, March, 1927
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Crowe Metal Panels

“There's a reason’'—many reasons, in fact, why scores of
representative set makers adopted Crowe metal panels and
escutcheon plates on last season’s output. These reasons
apply with equal force to your requirements this season, and
affect such vital problems as manufacturing cost, convenient ;
assembly, efficient reception. |

NOW

is the time to learn the facts, before you are committed to
less efficient methods and mediums. Our representative will
be on the job with samples if you require them.

We Make Steel Panels, Too

CROWE NAME PLATE & MFG. CO. ‘
1749 Grace St. Chicago

Radio Engineering, March, 1927 Page 605

www americanradiohistorv com


www.americanradiohistory.com

Page 606 Radio Engineering, March, 1927



www.americanradiohistory.com

~ ENDORSEMENT --

“The tuning characteristics of this receiver are remarkable.—is approached by no other tuned radio frequency svstem.”
Cuicaco DaiLy News.

-
“The Equamatic System can instantly be adjusted by hand without tools to mect the variable range of coupling and vari-
able acceleration of coupling cssential to the correct operation of any tuned radio irequency circuit, and may be used
with remarkable advantage in any of the well-known hookups.”—NEw Yorx SUN.

“In the Equamatic you have without question what is the most highly efficient radio frequency circuit ever devised.”
New YorRK TELEGRAM.

“It is one of the outstanding developments of the vear and bids fair to enjov the popularity accorded the various Neutro
dvne circuits of two and three vears ago.”—CITizENS Rapro Carr Book.

“In comparison with a standard neutralized, five-tube tuned radio—The Equamatic receiver shows a distinct superiority.
—RADI0 BroADCAST.

“The Equamatic method of synchronizing the degree of coupling with the tuning is an important advance in radio design.”
—Rapro MECHANICS.

HE EQUAMATIC SYSTEM is replacing  the

present “‘losser’” methods of control. The
public is beginning to recognize the superiority
of radio receivers embodying the Equamatic
System and an ever-increasing demand 1S as-
sured. Licenses for the rights to use the Equa-
matic System in the manufacture of sets and
kits are being issued to a limited number of
established radio manufacturers.

Before formulating plans for future produc-
tion, investigate the exclusive advantages of the
Equamatic System. Demonstration and tests
may now be arranged by appointment.

“Ingenious mechanical device——. Revolutionary advance in coil design——. Invention affords degrees of coupling exactly
consistent with the frequency.”—Rapio W ORLD.

“The beauty of this system is that you are enabled to take full advantage of the amplification factor of your tubes.”
Rapro ListeNers GUIDE anp CaLL Book.

“The Equamatic System is entirely automatic—can be applied to any circuit to give full efficiency over the entire wave
length range.”—RaApio ENGINEERING.

“It is so fundamentally sound,—it works a whole lot better than ordinary human beings expect today’s receiver to work
—Rapio Dicesrt.

“The sensitivity of the set remains constant at all {requencies, and oscillation troubles are entirely absent.”—Ranio.

“We have examined and tested this system, and find that it possesses greater average amplification, selectivity, sensitivity,
and freedom from distortion than those of the present leading types of commercial radio reccivers, and, further, that these
advantageous features are maintained equal in value at all frequencies within the full hroadcasting range.”’—ZKRoTII
L ABORATORIES, INC.

THE EQUAMATIC SYSTEM, 10 ARGYLE RD., BROOKLYN, N. Y.
U. S. and Foreign Patents Pending

EQUAMATIC SYSTEM

LICENSED UNDER

KING PATENTS PENDING

Radio Enginecering, March, 1927 Paye 607
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SY8iInco 8y 0UBiLicr comoemsen comrorAariON Only To Expert Set
Builders

LI G New 32-Page Book-
let Giving Informa-
/ tion Usually Known

—_———

Just off the press!

Every radio set contains from one to a dozen fixed condensers.
Do you know what they are for>? Do you know how to test them
to sec whether they are working properly? Do you know that there
1s 2 way of changing the range of your tuning condensers?—of get-
ting greater selectivity—of improving the tone? All through simple
applications of fixed condensers.

The Dubilier Condenser Corporation is now supplying radio
fans with a complete and authoritative explanation of the correct use
of fixed condensers.

You have often envied the man who could look over your
set and by inserting a small fixed condenser somewhere, greatly
improve its tone and operation. Do this yourself. Perhaps some
defect in reception that you have always thought could not be
helped is due to an imperfect condenser.

This new booklet will also give you the most recent informa-
tion on power amplifiers, filters and battery eliminators. Send 10
cents 1n stamps or coin for your copy.

Dubilier

CONDENSER AND RADIO CORPORATION
4377 Bronx Blvd., New York, N. Y.

Page 608 KRadio Engineering, March, 1927

wWwWwW americanradiohistorv com


www.americanradiohistory.com

INDUSTRIAL GAS AN IMPORTANT
FACTOR IN RADIO MANUFACTURE

A description of the manufacture of radio dry batteries and the

importance of gas in this work—By J. B.

HILE the automobile rushed
growth of the electric stor-
age battery it was left to the
radio to galvanize into activ-

ity the industry of making secondary
power units in the form of B batteries.
The complexity of the manufacture of
this popular unit is exemplified at the
plant of the National Carbon Company
at Long Island City. The Eveready
B Dbattery of 45 volts is a nest of 30
small cells connected in series and
sealed in a cardboard container with
pitch and wax.

At the Eveready plant of the Na-
tional Carbon Company a carefully
worked out plan for the progressive
movement of materials from one pro-
cess to another, including gravity drops
and mechanical conveyors, assures the
maximum production with the mini-
mum labor, time and space. The raw
materials are stored on the fifth floor
and it is here that the manufacture of
the electrolyte paste and bobbin is
started. In making
the bobbing the mill
is distributed by
gerew conveyor to
chutes and dropped
to the hoppers of
six mixing ma-
chines on the floor
below where it is
mixed. A chemical
solution is then
piped to the mixing
machines already
containing the mill
mixture, the whole
agitated and the re-
gsulting product
dropped through
the floor into the

3

LA )nmnWM|“ v
it o it ot

hoppers of the
tamping machines
on the floor bLelow.

Making the
Bobbins
Here are located
tamping machines
which tamp the
mixture around

Radio Engineering, March, 1927

small earbon pencils or electrodes and
thereby forming small eylindrical
bodies called bobbins. The bobbins are
then inspected, put on a traveling con-
veyor, run through a fine spray of
water and carried to the cell assembly
department, also on the third floor.
The electrolyte paste is mixed in two
large tanks with agitators on the fitth
floor, and the resulting produect drop-
ped into mixers on the floor bhelow
wlhere flour and starch are added.
This paste is then pumped into stor-
age tanks in the cell assembly depart-
ment on the third floor ready for use.
The small zinc cans are made in a
department on the third floor in which
are located automatic machines. These
machines are fted with continuous
strips of zine metal of proper width
delivered in rolls for convenience.

The machines cut the strips into short
lengths which are formed into eylin-
These zine cylinders

ders on a roller.

Gas ovens are used here to heat the irons with which connecting wires are
soldered to the separate cells

www americanradiohistorv com

Nealer

are pushed along the roller and dipped
into a pot of melted solder where the
seam is soldered tight. This solder pot
is kept hot by a gas burner. Ilound
zine disks are then forced into one end
of the cylinder and the whole inserted
on the spindle of a turret wheel which
revolves and dips it into another pot
of melted solder which solders the bot-
tom and the finished can is then
cjected. This pot is also fired with
gas. Every action of these can ma-
chines, from the feeding of the zinc
strip to the ejection of the {inished can,
is automatic.

Gas Pressure Raised

The gas used in this plant comes in
from the street main into the basement
where four power driven boosters raise
it from line to five pounds pressure.
This high pressure gas is then distrib-
uted throughout the building in pipes
for its convenient
use in the different

departments.
In the cell as-
sembly depart-

ment we find girls
seated on both
sides of an endless
chain conveyor in-
serting the zinc
cans into crosshars
of conveyors, 10 to
each crossbar. As
the c¢hain moves
along the electro-
lyte paste is in-
jected by an auto-
matic paste filler.
More girls then in-
sert the bobbins,
with star washers
for centering and
push them to the
bhottom of the can.
The chain with the
eans thus filled
travels through
heated water until
the paste is cooked
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Shown here are the bobbin ma-
chines, which tamp the mill mix
around the electrodes
or hardened. The cells are then re-
moved and inspected. There are four
of these endless chains, or assemblies.
Conveyors then take the cells to auto-
matic capping machines where a paste-
board washer is inserted and a brass

cap forced onto the protruding end of

the carbon electrode. The cells are
then set into boxes in an upright posi-
tion and conveyed to the sealing de-
partment where each one is seated by
pouring melted wax into the top, leav-
ing the brass cap protruding.

After the tinished cells have been
stored for a period ot from five to
eight days they are taken out, tested
for low voltage units and moved by
conveyor to the battery assembling
room which is on the second floor be-
low. 1Ilere are long rows of gas-fired
furnaces for keeping soldering irons
hot while nten solder on the connect-
ing wires.

Page 610

www americanradiohistorv com

Each cell is then encased in a card-
board tube or cell jacket and 30 cells,
thus jacketed are put into a cardboard
box, or nest to form the completed bat-
tery. The wires of the individual cells
are bent over and soldered onto the
adjacent cell can, in series, by another
crew as the nests travel along with
the conveyor and still another group
flash tests the batteries of cells for
loose connections while yet another
tests for voltage and amperage.

Still moving along on the counveyors
the tested batteries pass between crews
of men who pour melted pitch into the
nests, over and Dbetween the cells.
These crews are served by gas-fired
pitch kettles. After the application of
two coats of pitch a final voltage test
is made, and the Dbatteries then find
themselves in the midst of a group of
workers who insert them into the outer
containers or cases, all prepared and
labeled. As the batteries pass along
on their journey the clips are located
on top by jigs and are soldered onto

Above is an automatic machine
which turns out zinc cans with
soldered seams

the correct wire connections by men
equipped with gas fired soldering irons.
Gas is forced into small combustion
chambers in the heads of these irons
where it is burned with air, as in a

Bunsen burner,—heating the copper

point which melts the solder.

The conveyor then passes through
crews who pour two coits of melted
wax over the top of the battery and
this wax is then cooled, as the bat-
teries travel along, by electric fans.
The batteries are then conveyed
through gas-fired branding furnaces
where the wax is softened and men
stamp on the name Eveready, with
hand dies, as they pass out through
the discharge end. The final stage of
the journey is from the gas-fired brand-

At the left the workmen are seal-
Iing the cells by pouring meited
wax Into the tops

Radio Engineering, March, 1927
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ing furnaces to the packing room
where the finished Dbatteries are

packed, stamped and stored for ship-
ment.

Box Making arid Tube Winding

Incidental to the manutacture of the
battery is the making of the cardboard
boxes for the nests of cells and the
winding of the cardboard cylinders for
the cell jackets. Two automatic box
machines are fed with cardboard and
cut, fold and glue the boxes automat-
ically. In winding the tubes two con-
tinuous strips of cardboard are run
onto a revoloving steel roller from dif-
ferent directions and at an angle of
about 30 degrees each to the line of
travel of the finished tuhe. Each strip
is first automatically coated on one
side with asphalt, melted in a gas-fired
pot. The strips are wound onto the
roller, one on top of the other and
with the asphalted ‘sides contacting.
Thus is formed an substantial and con-
tinuous cardboard tube which is auto-
matically cut into 34-inch lengths as it
is spun out. The 34-inch tubes are

then put into revolving cutters which
cut them into from 10 to 15 cell jackets
at one operation.

While this article has been confined
to the manutacture of 45 volt B bat-
teries, smaller B batteries as well as
C batteries are made in another part
of the building with much the same
equipment and using practically the
same methods,

Enumerating the different uses of
gas by the National Carbon Company
at the Eveready plant, we find seven as
follows :(—lead pots on the zinc can
machines, soldering furnaces for sold-
ering the wire connections, wax tanks
in the sealing department, pitch ket-
tles in the pitching department, sold-
ering irons for fastening on the clips,
branding furnaces in the stamping de-
partment and asphalt pots in the cell
jacket winding machines. The gas is
boosted from line pressure to five
pounds pressure by four power driven
hoosters in the basement and distrib-
uted throughout the building in pipes
ready for use.

Harmonic Generation

Simultaneous production of a fundamental and a harmonic in
a tube generator*—by Hoy J. Walls'

ETHODS are available for the
transmission and reception of
two or more frequencies from
a single antenna. The pub-

lished methods, however, contemplate
independent modulation of the several
frequencies and require a separate gen-
erating tube for each frequency. The
method here described involves only a
single tube. The application imme-
diately in view was the simultaneous
transmission of several standard fre-
quencies; other applications are
pointed out below. The work, which
was done under the direction of Dr.
J. H. Dellinger, was part of the stand-
ard frequency transmission program of
the Bureau of Standards. The reader
should understand clearly that the
method is one of multiplex frequency
transmission but not of multiplex
signal transmission, since there is only
a single modulation.

The experiments were made in June,
1924, to determine if it were practi-
cable to operate a radio transmitting set
on two or more arbitrarily chosen fre-
quencies simultaneously. The results
obtained when operating on two en-
tirely independent frequencies were not
as satisfactory as desired. but very
good results were obtained when op-
erating on two frequencies, one of
which was a harmonic of the other.

The circuit arrangement used is
given in Fig. 1. It is similar to the
usual “Hartley” circuit but has an ad-

* Published by permission of Director, Bureau
of Standards.

1 Assistant Electrical Engineer, Bureau of
Standards.
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ditional tuned circuit (L:C:) in series

‘with the main tuned circuit (IaCi).

The antenna circuit is similarly ar-
ranged (LsCs:). It was found that,

some harmonic of fi that harmonic
hfi would be materially amplitied. The
strength of the harmonic could be
readily controlled by varying the coup-
ling between LiCi: and LzCe this coup-
ling being the portion of L. common to
both circuits. If the antenna, whose
reactance has been adjusted = so that it
is zero for the twe frequencies fi and
hfi, is coupled to the inductance Ta
both frequencies are radiated.

Such a tube arrangement, operating
on a fundamental frequency of 600
kilocycles with the third harmonic
(1800 kc.) strengthened, was coupled
to an antenna tuned to 600 and 1800
ke. Good transmission of both frequen-
cies was obtained over short distances.
The transmission was not tried over
long distances, since a low power tube
was usced while making the experi-
ments.

Harmonics as high as the tenth
(500 ke.) were strengthened with this
arrangement when working with a.
fundamental of 500 ke. Higher har-
monics could not he obtained in this:
case as the limit of the second oscilla-
tory circuit used was slightly over
5000 ke, With a fundamental 2500 kc.,
harmonics as high as the fifth (12,500
ke.) have been amplified, which was
the highest frequency to which the
oscillatory circuit used could be tuned.
Higher harmonics coutd probably have
veen obtained if the oscillatory circuit
could have been tuned to higher fre-
quencies. It is to he understood that
only one harmonic was amplified at a
time. 'There was no apparent increase
in the strength of the other harmonics.

It is evident that the operation of

L2

2

Li.

N
OI
n

3T

1000 V ov

Figure l-—Arrangement for Producing Fundamental
and One Harmonic.

when the tube was generating a fre-

quency approximately fi 1 Vv I1.Ch
3 T
and the circuit L:C: were tuned to

2 See Bureau of Standards Circular No. 74,
pp. 41 to 68,
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this cirenit arrangement depcends upon
the feedback principle. By inserting
the second LC circuit in series with
the main tuned circuit and tuning the
second LC circuit to a harmonie, that
harmonic would be strengthened some-
what by virtue of the tuning. The
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then slightly increased harmonic volt-
age is fed back on the grid of the tube
and is amplified, the streugth to which
the harmonic is amplified being de-
pendent upon the coupling between the
wain circuit and the second LC circuit.

There are several important appli-
cations of this circuit arrangement. In
relay broadcasting, the main station
transmits the same program on two
frequencies by means of two independ-
ent sets. One frequency is the regu-
lar operating frequency iu the broad-
casting bund and the other 8 much
higher frequency, usually between 2500
and 7500 kilocyeles. With the circuit
arrangement described here it would
be quite possible to transmit two fre-
quencies on the same set with any de-
sired output within the capacity of
the set on either frequency. This
would result in considerable reduction
in operating expenses as well as mak-

ing an additional transmitting set un-
NECessAry.

In calibrating a wavemeter by the
use of generator harmonics a generat-
ing set of this type is useful when the
wavemeter indicator is not sufficiently
sensitive to respond to the weak har-
wonics of the usual generating set.
With a fundamental frequeney within
the range of the wavemeter, any har-
monic¢ or higher frequency can be sim-
ultaneously obtained with a strength
sufficient to operate the wavemeter di-
rectly. By changing the fundamental
frequency somewhat a new harmonic
will be obtained and an indefinite num-
ber of points thus secured. To obtain
lower frequencies the generating set is
adjusted so that the harmonic ampli-
tied is within the range of the warve-
meter and the fundamental will give
the lower frequency.

Special Detector Tubes

A study of the behavior of alkali vapor detector tubes—
By Hugh A. Brown and Chas. T. Knipp*

INCE the original investigation of
certain alkali vapor tubes used
as detectors was completed, new

and more sensitive types of tubes

have been developed and put on the
market. Interest has centered around
the comparative efficacy of the later

(These unique features will probably
be the ultimate basis for a scientifie
explanation of the physical phenomena
occurring within tubes of this type.)
The observations are confined to tung-
sten filument tubes into which the mole-
cular alloy of potassium and sodium
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Figure 1

tubes with the superseunsitive (potas-
sium sodium alloy) tubes previously
developed. 1t is the intention of this
paper to point out not only the actual
comparisons, but also the manner in
which the comparative tests were
made. In the past, erroneous interpre-
tation of comparative results have
often occurred, due to variations in
the manner of conducting tests.

Sowe very peculiar and interestiug
features of behavior of the alkali tuhes
will also be described and illustrated.

*From a paper presented before the I. R. E.
at the January meeting,
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has been distilled at a temperature of
250 deg. cent. by an oil bath, This par-
ticular treatment seems to yield finer
results in detection than any other sin-
gle alkali metal vapor content. A few
observations were also made of the
effect of forcing sodium through the
glass walls, this latter treatment yield-
ing no sensitive detection performance
whatever,

Transient Plate Current Variations

In order to produce’a sensitive potas-
sium sodium alloy content detector it
is essential to use a tungsten fillament

www americanradiohistorv com

carrying 0.7 to 1.0 ampere which will
produce suflicieut heat to make the
tube walls fairly warm, say 40 deg.
cent. on the outside. The tube I8 not
stable in its action untll the tube eun-
velope gets hot, and this occurs in
about one minute after the fllament
current is turned on. As soon as the
tube begins to warm up the plate cur-
rent rises, slowly at first, increasing its
rate of increase as the tube gets warm ;
then ceases to rise, and finally de-
creases to a steady value when the tube
walls have warmed up to the final tem-
perature. This phenomenon is shown
in Fig. 1. The response of the tube as
a detector is rather pecullar and is also
indicated on the curve sheet. The pe-
culiar results shown in Fig. 1 do not
obtain for auy type of high-vacuum
tube or gas-content tube now or for-
merly in general use. Whether or not
the tube be well or poorly outgassed
when the alloy is introduced, the re-
sults are the same in a general way.
If there is considerable residual gas
the variation is greater as the tube
warms up than when the tube is weall
outgassed, however the writers have
not been able to produce tubes which
do not show this peculiar quality, and
are therefore not able to say whether
or not it is due to the presence of resi-
dual gas. While the plate current is
increasing, a hissing sound ocecurs in
telephone receivers placed in the plate
circuit of the tube, the sound increas-
ing in intensity to a maximum, then
gradually reducing again until it is not
heard when the plate current has
reached its steady value. The more
“gassy” the tubes the more intense is
the hissing sound.

The cause of the variation in plate
current detector performance has not
been found. It is certain that as these
qualities vary the vapor pressure of
the alloy within the tubes is increasing
until the tube walls reach a final tem-
perature. The increasing vapor pres-
sure in some way affects the behavior
noted. The exact mechanism of this,
is however not understood at present.

Performance Characteristics

1. Variation of Response with Plale
Voltage, and Input Voltage. When a
high vacuum tube is used as a detector
the optimum respouse will occur at low
plate or anode battery potential when
the input voltage is very small, When
the input voltage is comparatively very
large, producing an optimum response
having a gdirectly measured audibility
of about 150 times, this optimum re-
sponse cccurs at the highest plate volt-
age that can be provided just below the
point where residual gas atoms hecome
ionized. This is usually about 80 to
100 volts for the swmall amplifier {ube
now in use. A soft detector tube will
not respond at medium plate voltages
at all, due to intense ionization. But
potassium sodium alloy tubes respond
to stroug input or signal voltages with
increasing intensity as the plate volt-
age is raised as do high vacuum tubes,
even though these tubes contain con-
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siderable “inert” gas, as a result of in- Fig. 3. Varlation of response with

complete evacuation. Their response
under such conditions is greater than
for all other commercial tubes tested
except for the UX—200—A. This will
be discussed later.

The behavior of a potassium sodium
alloy detector under conditions of
strong and weak signal voltages is
shown in Fig. 2. This property is also
possessed by the conventional high vae-
num detector-amplifier tube. The con-
dition of low optimum plate voltage is
obtained for a much weaker signal
voltage in the case of a potassium so-
dium alloy tube than for the conven-
tional high-vacuum type. This is illus-
trated in Fig. 3. Not only is the potas-
sium sodium alloy tube a more efficient
detector at low plate potentials and
low signal voltages, but it is also a
more efficient one at high plate po-
tentials (.0 to 50 volts) and strong
signal voltages, The comparison is
made using the optimum plate voltages
for the conditions of a strong and weak
signal voltage, according to the curves
of Figs. 2 and 3. = | I
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2. Comparative Efficiencies. Fig. 4.
shows the results of comparative tests
on varicus typical tubes to illustrate
the present comparative efliciency of Fig. 4.
the potassium sodium alloy detector. ,
Since making this test the Radiotron
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TUX—200—.\ has been put on the niar-
ket and one typical comparison is add-
ed, showing it to be about as efficient
as the potassium sodium type, but re-
quiring optimum plate voltages of U
to 50 us compared with 10 to 20 volts
for the potassinm sodinm tubes on
weak signal voltages.

3. "Hard” and “Soft” Tube Pecul-
faritics,  Attention is again called to
the fact that increasing the ftilament
temperature gives the ‘“‘gassy” potas-
siumm sodium alloy tube characteristics
of a high vacuum amplifier. This ix
especially true of the shape of the
characteristic curves of such tubes also
illustrated in the bulletin referred to.
As a matter of interest Iig. 5 is given
showing how a potassium sodium alloy
tube behaves during the change in erid
potential indicated by the abscissa of
the curves.  While the data taking op-
cration is proceeding a hissing sound
occurs in phones in the plate circuit,
then the ranges of F indicated, as if
fonization were setting in, but the
curves are not “kinky” as those of gas
content tubes, and for higher values
toward (47 ) the hissing ceases. This
tube in use g:i\'es both the sensitive de-
tector performance on weak and strong
signal voltages, and the efficient am-
plification of strong amplifier input
voltagas, In either service it is a con-
siderable improvement over the saine
tube nog primed with the alloy. The
degree of rise and tall of plate current
during the warming up process and the
attendant hissing noise were (decreased
by more thoroughly outgassing the
electrodes with the aid of a high fre-
quency induction tfurnace. Ilowever,
such tubes were seemingly just as sen-
sitive as those which were morve
v The transient plate current
characteristic shown in IFig. 1 could not
be eliminated by heat treatment and
long continned  evacuation, hence it
seems that the transient *“warming up”
current and hissing is due to increasing
activity of the alloy molecules as the
alloy vapor pressure increases.

I =2
eSS

“Square Law” Variation

It has been generally assmmed that
thermionic  tube deteciors obey a
Usgquare law” relation. that is. the a-c.
component of plate current i, Is =
I (e Y2 where e is the impressed or
signal voltage on the erid circnit, In
general iJ:K (eg)x and for potassium
sodium alloy tubes repeated variations
showed that x is more nearly unity
than for either “soft” or “hard” detce-
tors,  This is illusirated in Itig. 6,
This should mean quite an improve-
nent in reception of radintelephone
currents, as it would give more nearly
the dezired condition of the ideal linear
rectifier,

Further work has shown that alkali
vapor detector tubes. especially those
containing the molecular alloy of potas-
sinm and sodium, are ideal tubes for
durability. true tone reproduction and
non-crifical adjustment of plate and
filament voltages.
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Schematic diagram of the eliminator discussed in the article below

Motorboating Cured

Considering the effects and elimination of motorboating with
B eliminators—By Zeh Bouck*

RATHER widespread interro-

gation has been aroused lately

as to whether a “B” battery

eliminator can be used with re-
sistance coupled amplifiers, A nega-
tive answer to this question has been
s0 generally forthcoming that there ex-
ists among the trade a general idea that
it cannot be done. However, the writer
has used various types of hattery elin:-
inators in conjunction with resistance
coupled amplifiers for several years
witliout experiencing the least trouble
that could not be attribuied to faults
other than those inherent in a properly
designed line power device.

The principal objection raised on the
negative side of the argument is the
tendency of the resistance coupled :m-
plifier—eliminator combination to mot-
orboat.

Motorboating is a low frequency os-
cillatory disturbance, with a periodl
varying from two to three seconds to
fifty oscillations per second. Above this
frequency, its nomenclature changes,
and it becomes a howl. Motorboating
niay be encountered under three illunii-
nating conditions. A resistance coupled
amplifier operated from a “B” battery
will oceasionally put-put-put in the aj-
proved nautical fashion. A transforni-
er conpled set will, also, under propit-
ious circumstances, motorboat when
operated from a “B” battery eliminar-
or. Thirdly, a more pronounced tend-
ency Is observed when a resistance
coupled amplifier is operated from an
eliminator., It is therefore a logical
conclusion that resistance coupled am-
plifiers have an inherent propensity for
motorboating, and that the use of a “B"
battery eliminator contributes a simi-
lar propensity to all circuits on account
of internal high impedance.

* Engineer, Amsco Products, Inc.
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Two Concommitant But Different
Causes of Motorboating

Experintents tend to show that there
exist two different effects which, neces-
sarily appearing together, tend to set
up motorboating in receivers operated
from line power devices. These are the
presence of a poor regulation curve and
i comparatively high internal imped-
ance of the eliminator. Quite naturally
as the impedance rises the regulation
curve becomes steeper and less desir-
able. While an interaction of these er-
fects is doubtless present in all cases of
motorboating, the predominance of one
over the other is snflicient, in the nia-
jority of cases, to establish two cate-
gories of motorboating. Motorboating
of the first order—due to the imperfec-
tion of the regulation curve—is gener-
ally noticed only during the reception
of siguals. It is particularly prevalewt
in multi-stage r.f. and regenerative cir-
cuits, the tendency increasing with the
amount of energy fed to the detector
tube, and may be sustained regardless
of the audio amplifying system. The
process is simple. Let us assume that
a particularly high audlo frequency
peak causes a variation in average
plate current to the receiver. Con-
commitant variation in the plate volt-
age applied to the r.f. tubes will be in-
duced, due to the slope in the regula-
tion curve on the eliminator. The
amount of r.f. amplification and re-
generation—the input to the amplifier
—will vary with this change in poten-
tial, affecting the average plate current
and repeating the process.

In the second effect, the high internal
impedance of the eliminator acts as a
coupling element between various cir-
cuits, giving rise to common cireuit im-
pulses. Motorboating from this cause
is probably confined to resistance
coupled amplifiers.

As has been observed, the use of re-
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sistance coupled amplifiers emphasizes
the tendency to motorboat. This is due
to the low ‘“‘repeating period” of such
systems, as determined by the RC con-
stants of the coupling units.

The Panacean Eliminator

Perfection in all lines would solve all
of our problems outside of bhoredom.
There would be no motorboating with
an eliminator having a horizontal regu-
lation “‘curve.” As we approach this
perfection we lessen the tendency to
motorboat.  The manner of approaci
is fairly obvious. It should be cu-
deavored to keep the impedance of the
filter system as low as possibie, thru
the use of comparatively low resistance
choke coils, wound with large wire,
large filter condensers and bypass con-
densers, Every voltage determining
resistor should be bypassed to ground
with at least one microtarad. A glow

lamp should be shunted across the
ninety volt terminals, limiting the
poteutial  variations applied to the

radio frequency cirecuits.

Importance of Obtaining C Bias
from the Eliminator

1t is highly desirable to provide for
“C” battery elilnination by an IR drop
between the center tap of the traus-
former and the *“B’ minus termminal.
Any changes in the average plate cur-
rent will then immediately set up
counteractive potentials in the grid cir-
cuits, thus still further tending to stab-
ilize the entire system.

(The proper biasing of the entire re-
ceiver iz, of course an iniportant cor-
rective measure against motorboating.
Motorboating. as has been observed, 1s
almost always accompanied by rectifi-
cation-—the change in the average plate
current value—which can be eliminated
throughout the receiver, with the ex-
ception of the detector circuit, by cor-
rect biasing.)

The accompanying diagram shows
graphically the ideas outlined above.
It will be rightfully remarked that the
cirenit varies only slightly from the
conventional arrangements, Ilowever,
such changes as have been made are
sufticient to make all the difference be-
tween cperation and motorboating with
many receivers. Choke X has an in-
ductance of about 20 henries. Condens-
ers C1 and C2 are at least six micre-
farads each. The glow tube “G” is con-
nected hetween the ninety volt tap and
ground,

While trouble will seldom be expert-
enced with an eliminatov of this type,
an obstinate resistance coupled com-
bination may occasionally be found.
Regardless of the excellence of the line
power device, an interaction between
audio and radio frequency circuits may
maintain oscillations or motorboating.
A radio frequency choke coil, connect-
ed bhetween the first coupling resistor
and the isolating condenser will often
help matters, particularly in neutraliz-
ed r.f. systems.

The refractory amplifier ean also he
stabilized by staggering the RC con-
stants of the individual stages. This
system is more than analagous to the
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stabilization of a Dbalky r.t. sequence

by the detuning of an intermediate
stage. The frequency at which two or
more resistive coupled stages will

motorboat is determined largely by the
RC constants of the individual circuits,
The oscillation is, of course. an “over-
all” disturbance, a prerequisite for
which is a common repeated period
(one might almost say resonahee
point) in the individual cirenits.

The staggering process consists of
employing different resistor and capa-
city values in the various stages.
Coupling resistor values may vary be-
twoen twenty-thousand obms and
three hundred thousand obms, and tie
capacity variations between 006 mfd.
and 1 mfd. 'The isolating capacity may
be reduced to the lower value on one
stage without appreciable loss in the
lower frequencies.

11 Tubes for

Power,—Plus

Describing a super-heterodyne par excellence for distant recep-
tion through local interference—By Hollis De Neefe

RESENT day broadcast conges-

tion makes imperative a high de-

aree of selectivity in the receiver.

Iturther, those who live within
the shadow of a number ot powerful
locals may also experience a blanketiug
effect from these stations. 'Fhat is,
their receivers may be sufliciently se-
lective to tune out the offending broad-
caster, but considerable dial space each
side of the peak of the local wave
seels (0 be “dead.”

This condition is often encountered
with a super-lieterodyne, particularly
with those which use but two intermed-
inte stages or an ineflicient, poorly de-
signed intermediate amplitier. It 1s
probably safe to say fthat the super-
lteterodyne is the only circuit suflicient-
Iy sclective to cut through the locals
and receive distant broadeasters with
but a few K C separation, but it also
stands to reason that the super must
be sensitive enough to pick up the weak

degree of selectivity. Further, the
high intermediate frequency employed
(125 KC) minimizes the repeat poiut
and harmeonic annoyanee so comion to
those supers using lower frequencies.
Reference to the schematic will dis-
close several interesting things in con-
neetion with the civeuit. The pick-up
coil is npot in inductive relationship
witlh the plate coil of the oscillator, As
a resull, a desirable wave torm is pro-
duced by the system.  Five intermed-
inte stages, eaclt of which acts as a
filter ax well as amplitier, are used.
The first detector uses the conven-
tional grid leak and condenser combu-
nation for accomplishing rectification.
since this arrangement is somewhat
nore sensitive to weak signals than a
detector biased by a C battery., A

three tap loop is used, and regencration
is afforded by a small feed-back conden-
ser, using the familiar Rice split-loop
method.

Regeneration is 1ot needed in

Airplane view of the 11 tube super.

The entire assembly is on a 32 x 24 in,

subpanel

distant signals struggling with the
broad carrier of the powerful local.
The receiver* described here incorpor-
ates bath sensitivity and selectivity to
a remarkable degree. 5 iutermediate
stages are used, and three stages of
transformer coupled audio. It is a de-
cided tribute to the carefnl matching of
the transformers that there is no in-
stability experienced with this arrange-
ment, In actual tests, it was found
possible to run the potentiometer three
quarters negative before oscillation oc-
cured in the intermediate amplifier. As
said before. the carefnl matehing of the
intermediate transformers gives a high

* Complete  construction article in Rabpio

Mecuaxics for April.
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this loop circuit tor added sensitivity,
at least under all ordinary conditions,
but it serves another useful purpose
here as in any other, loop-operated re-
ceiver.

That is, a peculiar and anuoying
shielding effect is often encountered,
when a loop set is operated in a steel
building. Under these conditions, it is
sometimes impossible to receive sti-
tions from even moderate distances.
Regeneration in the first detector re-
dnces the resistance of the loop cirenit,
lowers the threshold value of the tube
and results i greatly increased =en-
sitivity and sclectivity of the receiver
ax a whole.

The aseillator coupler is of the tuned
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Schematic of the ‘Leven.
detector rectifies with a negative

grid type, and since one side of the oS-
cillator condenser, is at ground poten-
tial, annoying hand capacity on this
dial is completely obviated, Regenera-
tion and consequent oscillation in the
intermediate amplifier is controlled by
means of a potentiometer. In actual
practice this method has proved to be
the most satisfactory for super-lhetero-
dyne intermediates.

The second detector accomplishes
rectification by means of a negative
bias furnished by a C battery, instead
of the usual grid leak and condenser.
The added sensitivity of the latter is of
no value here, on account of the high
R. F. amplification preceding the de-
tector. On the other hand. and for this
Same reason, it is essential that the
detector have ample handling capacity
for the large amount of energy fed into
it.

The volume control is g high resist-
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Observe the unusual method

Eight of the transformers are mount-
ed under the sub panel, and in such a
manner that connecting their grid and
plate terminals to the grids ang plates
of the respective tubeg resolves into
merely soldering two lugs together. To
these short leads we can give partial
credit for the receiver's startling per-
formance.

On a powerful receiver of this type,
it is advisable to use a 171 tube in the
audio cutput stage, for no other semi-
power tube can be expected to handie
the volume deiivered by the set. For
the best results, this tube should he op-
erated with an applied plate voltage of
180. At this potential, however, the
plate current of (he 171 is heavy
enough to cause damage to the speaker
windings.

Since the space available is quite Jim-
ited, and it was not desired to increase
the size of the sub base, it was decided

Underneath the sub-panel of the 11 tube super.
the transformers makes extremely short grid and
materially assists the unusual efficiency

ance potentiometer shunted across the
first audio transformer secondary, and
with the center tap connected to the
grid of the first audio tube. This
method of volume control regulates the
signal intensity from a whisper to full
blast, bhut in no way changes any of the
tone characteristi¢s, Since this volume
control is used on the first audio stage,
it also provides regulation of the vol-
ume when a power amplifier is plugged
into the first audio jack provided for
that purpose.

The mechanical design of the outfit
is quite novel, and is very efficient as
well. It is no small feat to design an
11 tube receiver on a 7 x 26 ins. panel
and 3% x24 ins. sub panel, and yet
avoid crowding of parts. In order 7o
accomplish this successfully, a special
layout was employed.
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The method of mounting
plate leads possible, and
of the outfit

to omit tlie loudspeaker coupling device
on the receiver. Fortunately, the
Amsco Orthophone has hut recently
appeared on the market and is especial-
ly designed for just such cases. This
device consists of a pair of leads de-
signed to plug into the output- jacks,
and a pair of jacks into which the loud-
speaker is plugged. So connected none
of the plate current of the 171 can pass
through the speaker, and only the A. C.
component of the signal actuates the
unit.

A long wave choke coil is used be-
tween the plate of the second detector
and the input to the audio amplifier.
This choke, in combination with the
002 mfq. condenser, bypasses, the
R.F. in the detector plate circuit di-
rectly back to filament, thereby pre-
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etector for maximum sensltivity while the second
of osclilator coupling.
tor plate coll

The pickup coil is not In

venting distortion and instability in
the audio amplifier.

The filament supply to the tubes is
controlled by two 2-ohm rheostats.
One of these regulates the current fed
to the first six tubes, and the other
controls the remaining fve, including
the half ampere power tube. Ballast
resistances could be substituted for the
rheostats if desired, but slightly
greater efficiency can be gained by
close regulation of the filament po-
tentials, particularly in the case of the
oscillator and the intermediate am-
plifiers. .

The list of parts used in the original
model built in Radio Engineering’s Lab-
oratory is as follows:

1 Melocoupler, type 160 R. F.

1 Melocoupler, type 120 R. F.

6 Melocouplers, type 135 R. F.

3 Meloformers

11 General Radio UX sockets

1 Tinytobe .01 mfd. fixed condenser

1 Tinytobe .00025 mfd. fixed condenser

1 Tinytobe .002 mfd. fixed condenser

2 Tobe 1. mfd. bypass condensers

1 2 megohm Tobe vacuum Tipon leak

5 Yaxley pup jacks

9 Eby binding posts, marked as fol-
lows:
A—, A+, B—, B-{-45, B4-90,
B+180, C+, C—, C—40

2 Amsco .0005 mfd. 8. F. L. Allocating
coudensers

1 Amsco Orthophone

1 Aalco loop

2 Yaxley 2 ohm rheostats

1 Yaxley 400 ohm potentiometer

1 Centralab 500,000 ohm modulator

1 Silver-Marshail type 276 long wave
choke

1 Silver-Marshall type 340 midget
condenser

1 Carter Hold-Tite jack switch, two
springs

1 Carter Hold-Tite jack, type 104,

double circuit

3 Garfleld Radion brackets

2 National Velvet Vernier dials,
type C

1 Bakelite or hard rubber front panel,
7x 26 ins.

2 Bakelite or hard rubber sub panels,
31 x 24 ins.

50 ft. Acme Celatsite wire

Radio Engineering, March, 1927
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Circuit dlagram of the ‘Glo-liminator.

directly regulated by the two glow tubes.

shunt “reslstance, will

not vary appreclably,

I

SPERKER

The 90 volt and 180 volt taps are
The 45 volt tap, stabillzed by a
for the glow tubes ass!st In

maintaining Its output constant

The

Glo-liminator

The first circuit data for a power pack whose entire output is
constant regardless of line or load—By H. F. Van Holm

ELIABILITY 1is the feature
most desired today in B supply
and power amplifier equipment.

As is well known, the voltage
of dry or storage batteries is a rela-
tively constant and fixed quantity. Un-
fortunately, such is not the case with
B eliminators, for the output of these
devices may vary over wide limits, ac-
cording to the line conditions encount-
ered and the amount of plate current
drawn.

Particularly in rural communities
where the line voltage varies to a great
extent, this characteristic of B elimin-
ators is a decided disadvantage, and is
apt to give rise to irregular and uncer-
tain reception. Fortunately, there is
standard equipment now on the market
from which a constant voltage supply
can be constructed easily. Up to the
present time, however, no accurate data
and circuit constants have been given
for such an outfit, such as is here de-
scribed.

For the first time, then, we present a
combined B eliminator and power
amplifier* which combines all of the de-
girable features now known to the in-
dustry. This particular device has
been' so designed that it will deliver
reliable service at all times. There is
absolutely no guesswork connected
with the unit. There are no variable
controls to adjust, and hence nothing
to get out of order.

This constant B supply and power
amplifier can be used with any receiver
and. after it has been attached, it re-
quires no further care. An analysis of
the various features will be of interest,
and particular attention will be direct-
ed to the most outstanding ones. The
design of each component part is amply
oversized, and so0 we need not concern
ourselves with a discussion of the
physical characteristics of the individ-
ual units.

e . . .
# Complete construction article in Rapio

MecHANICS for April.
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The primary circuit of the power
transformer is connected to an auto-
matic relay, which is in turn wired in
series with the positive lead of the A
battery and the receiver with which
the outfit is to be used. This relay is
also provided with a receptacle for the
trickle charger cord. With this ar-
rangement, the filament switch on the
receiver controls the operation of the
power pack and of the trickle charger,

than customarily used, so that ade-
quate filtration is provided.

Two CX 3874 glow tubes are wired in
series, and shunted across the output
of the filter system. These tubes pos-
sess the unique property of absorbing
or releasing current so as to hold the
voltage developed across them constant
at 90 volts, within very close limits.
The common junction of the two tubes
is therefore used as the 90 volt tap, and
the high voltage end provides exactly
180 volts, which is the correct maxi-
mum plate potential for the CX 371
power amplifier.

The 180 volts thus obtained is ap-
plied to the plate of the CX 371
through a high inductance choke, and
the output of the tube is fed to the
loudspeaker through a 2. mfd. filter
condenser. This arrangement prevents
demagnetization of the speaker and
possible burnout of its windings by the
leavy plate current of the 371.

It should be noticed that the speaker
return is connected to the center tap of
the filament lighting secondary. This
is the best possible arrangement, for
the A C component of the sigual thus
encounters no resistance in its return
to the point of lowest potential.

Grid bias for the power tube is pro-
vided by a 2,000 ohm fixed resistance.
which is connected between the B
minus lead and the center tap of the
filament lighting secondary. Since the
plate current of a tube must return to
its own filament, the plate current of
the 371 must flow through this resistor,

The Glow-liminator completely assembled and

ready for operation. All

high voltage leads are completely housed within the base

which is a convenient
feature.

The power transformer is provided
with two secondary windings, each of
which is center tapped. The high volt-
age secondary delivers 300 volts each
side of the center tap, and this value is
applied to each anode of the Raytheon
B. H. rectifier. This portion of the rec-
tifier circuit and also the filter circuit
are standard, except that the filter con-
denser capacities are somewhat higher

decidedly
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and the voltage developed across it can
be used conveniently for biasing pur-
poses. This resistor is bypassed with
a 2 mfd. condenser. This condenser is
very important, but the necessity for
its use seems to have been overlooked
by most engineers. A marked improve-
ment in both quality and volume re-
sults when the grid biasing resistor is
properly bypassed.

The mechanical design of the outfit
merits more than passing mention. All
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of the high voltage leads are complete-
1y housed, and no damage cau oceur to
the wiring regardless of how the unit
is mishandled. The various fixed re-
sisrors are mounted on the top, where
they are readily accessible, It may be
uecessary to change the values of one
or two of these when the unit is adapt-
ed to a particular receiver, and the po-
sition in which they are mounted
greatly facilitates this chauge.

\ 4. mfd. filter condenser is shunted
across the 180 volt tap and B minus
and, in combination with the glow
tubes, it effectually stabilizes the en-
tire output, removing any trace of
A.C. hum. The 90 volt and 45 volt taps
are separately bypassed with 1. mird.
condensers.

This generous apportionment of large
capacities is retlected in the unusual
performance of the outfit. The resuits
from the unit are equal to those ol
tained from fresh dry batteries, with

able high resistance in the negative
line, so that the entire output of the
power uwnit must How through it, and
the potential difference thus obtained
is available for C bias. Using thss
method, we are confronted with some
undesirable conditions. First, the re-
sistance used must be able to handle
heavy currents without variation in
value, for it may be called upon to
carry 50 or 60 mils, possibly more,
otherwise, reception will be uncertain
and noisy, and poor toue quality re-
sults.  Second, unless sizeable amounts
of bypass capacities are used at the
proper points, the receiver will howl
due to the presence of resistance
coupled audio feedback. Instability
sometimes results, and A. C. hum is
orien introduced when this method is
emiployed. Third, the variation of the
resistance when the C bias is adjusted
causes @ variation in the output voli-
e on the plus B taps, according to the

The component parts of the Glo-liminator,

before final assembly,

Despite the unusual design and efficlency of the unit, the construc-
tion and wiring are very simple

the added advantage that there is no
gradual drop in volrage aud snuhsequent
loss of volhme and quality, Rliminat-
ors of niedioere design and underpro-
portioned uunits have been a source of
rouble on many sets.  Iowever, the
design presented here will perform sat-
isfactorily on any receiver.

It is well to say a word at this boint
about rhe advantages of lighting the
power tube from raw A, . We have
conducted extensive laboratory tests on
power amplifying srages, using raw
and reeritied A, C, for the \, B and C
poteutials and have cowpared rhie re-
sults from this merhod with those ob-
tained from bhartteries as a source ol
power,

Since the 371 type of power tuhe
draws Iatt .5 ampere of filament cui-
rent at 5 volrs, it is an easy matter to
furnish this amount from the 6 volt
storage battery. Tut let us consider
the reason why it is hetrer to light it
from A. C. We will assume that the B
eliminator used possesses ample power
for plate supply. and rhat there is i
surplns available for ¢ potential.

Now, if we desire to furnish grid bias
to the power rube through the B eliia-
inator it is necessary to insert a suit-
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amount of resistance used and the cor-
respouding voltage drop across it. It is
very evident that this system possesses
many drawbacks, and we can there-
fore consider it as unsuitable for our
purpose.

Another arrangement is to furnish
the C hias for the power stage by
means of a dry battery. when the fili-
nient is energized from a storage hat-
rery and the plate potential supplied
from a B eliniinator. Strange though
it may seem, this arrangement is poor-
er than the first one outlined. The
voltage supplied hy the C battery is
relativeiy constant, whereas the voltaga
applied to the power tube may vary ae-
cording to line conditions. Here, then,
we have a case of too much bhias one
minute and too little the next.

A series of tests was run on a re-
ceiver supplied in this manner, and
it was found that the exact value of
the C battery was a very critical quan-
tity, in order to secure the best re-
sults. To reulize the utmost gain from
this system. it would be advisable to
shunt a potentiometer across the C

battery so that this potential could be

adjusted
value,

accurately to the correct
Obviously, this would be un-
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desirable, for the current drawn by the
potentiometer would exhaust the C
battery in a short time.

In the eliminator described Lere, any
one of the three methods could be used
satisfactorily, because the output volt-
age is a definitely known quantity.
However, the system employed was
finally decided upon for it was found
to be equal or better in performance
than either of the others outlined. The
biasing resistor is called upon to carry
only the plate current of the power
tube. Since the normal plate current
of the 371, with 180 volts on the plate,
is about 20 milliamperes, and the
voltage developed across the resistor
is but 40 volts, this resistor is dissipat-
ing only .8 watt, and wil! remain e
curate and noiseless under these con-
ditions.

The indicated values of tlie various
resistances will be found to be cor-
rect for an average receiver. Some
multi-tube receivers, however, and par-
ticularly super-heterodynes, draw plate
current for a number of tubes from
the 45 volt tap. If it is desired to use
the eliminator with such a receiver,
it is advisable to decrease the value
of the 50,000 ohm resistance or to
use a Clarostat in its place. This
value is best determined by trial and,
once found, it need not be changed

again.
The resistance in series with the
high voltage output and the glow

tubes is not absolutely necessary, for
the glow tubes provide adequate hand-
ling eapacity for regulation without it.
It is included Lere as a measure of pre-
caution, in case the supply set should
be turned on when the filaments of the
receiver tubes are not on. 1In such
a case, practically the entire output of
the eliminator would be shorted
through the glow tubes, and they are
not rated to withstand a current in
excess of 50 millaimperes,

The automatic switeh assures that
the tube filaments wijll be lit when the
power supply is on, and this resistor
can be omitted if desired. In some
cases, when the power pack is used
on a large receiver, irregular behavior
of the glow tubes may he noticed and,
possibly, they may fail to function.
This indicates that insufticient current
is allowed to flow from the filter out-
put, and the series resistance should
be shorted out of the circuit.

If it is desired to further safeguird
the system, it is suggested that a 4
volt-199 Amperite be inserted in place
of the 1,000 to 5,000 ohm resistance,
The Aniperite does not possess sufii-
cient resistance to alter the character-
istics of the circuit, nor will it decrease
the voltage output. In case of a short
circuit, however, or power applied to
the elimninator when no current is
drawn from it, sufficient current to
blow the Amperite will flow through
it. This little kink is worth using,
for .a standard fuse is thus available
to the constructor, and it can be in-
serted without circuit ehanges or me-
chanical alterations.

A decided convenience in the assem-
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bly of the outfit is afforded by the
Dofigan power unit used. This unit
containg, in one compact casc the
power transformer and two filter
chokes., The necessary terminals are
all provided in the form of flexible
leads, which extend through suitably
insulated holes in the case. Mounting
and wiring are greatly simplified
through the use of this unit and there
is less danger of short circuits or incor-
rect connections.

The list of parts, as used in the
original laboratory model of the Glo-
liminator. is as follows:
1—Dongan Power Unit, type No. 3516.
1—Dongan Diatonik or type H audio

transformer.
1—Dongan Diatonik or type H audio
inmmpedance, -

1—Aerovox type B H Raytheon con-
denser block.

1—Aerovox 4. mfd. filter condenser, 300
D. C. working voltage.

1—Acrovox 2. mfd, filter condenser,
300 D). C. working voltage,

1—Aerovox 2. mfd. bypass condenser,

2—Acrovox 1, mfd. bypass condenser,

1—Aecrovox buffer block, two .1 mfd.
capacities.

1—Brach Controlit,

4+—Na-ald UX Sockets.

1—Aerovox Lavite resistance, 50,000
ohms, or 1 Clarostat,

1—Aerovox lLavite resistance, 25,000
ohms,

1—Aerovox Lavite resistance, 2,000
ohms,

1—Acrovox Lavite resistance, 1,000-
5.000 ohms (optional).

H—Eby binding posts,

4—Pair Daven grid leak mounting
clips.

1—7 x 18 Buakelite or hard rubber
panel.

1—Raytheon B II rectifier.

1—(CX-371 power tube.

2-—(CX-374 Glow tuhes,

Packing Radio Par';s

Recommendations for the use of proper materials in packing

cases according to the nature of the shipment—By Tiff*

T is perfectly evident that there
are few lines in which the proper
packing of goods is more import-
ant than in Radio. Yet it seems
as though all the articles written are
based upon the writer's desire to em-
phasize the -advantages of lhis own
particular kind of package. with a
complete ignoring of the merits of
other types of package. Let us, there-
tore, be fair in our consideration of
difterent kinds, and frankly admit that
each has advantages in its own field.
The writer's personal interest lies in
a wooden package, so in this spirit of
fairness, let us consider first, the
items in which his interest does not
iie.
For anyone to condemn the paper

‘hox off-hand. is so unreasonable that

it indicates a narrowness of vision that
should not exist. The packing of radio
parts is not unique, but the packing
of sets is, and so we shall confine our
discussion to those. Ior small sets,
therefore, viz., those of small dimen-
sions and small weights, the corru-
gated bosx, with its so-called “air-
cushions,” is an excellent package,
combining convenience. cheapuess and
lightness. That is a field, therefore,
in which it is logical that such a box
should dominate, and where such a
package is giving satisfactory service,
it is folly to advocate a wooden box.

I ‘think that everyone familiar with
packing, will admit that many sets
have been packed in boxes of insuffi-
cient strength to carry the weight and
size, when the perfectly logical box for
such sets is a wooden one. Of the
latter type of case, there are many

* Tifft Bros.
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varietiox and specifications, but  the
plywood case, viz: one made of three
plys of wood. glued together, is pre-
eminently adapted to goods of this
character, where extreme  strength,

The packing of these large sots s
generally  through “floating” the load
on a simple eradle, which cradle ordin-
arily slips into tracks attached to the
sides of the ease. This means that the
eradle can be attached to the Dbottom
of the set while it still stands on the
workroom tloor, so that the mere slip-
ping into the tracks of the caxe com-
pletes the packing operation, except in
sneh instances as high cabinets, when
it is usually blocked at a poinf some-
where near the top. The blocking is
senerally done with small picces of
balsa, a wood almost as soft as pith,
though some shippers use cork to some
degree,  Others use some of the soft
sheet material like cellupacking. More
often than not, such cases are used by
the eabinet manufacturer in shipping
the eabinet to the radio manufacturer,
the latter installing his set, and then
shipping the finished product to the
market.

Medium  size sets find an equally
ideal package in the plywoml The
eabinets ean he mounted on the hoard
which forms the “cvadle.” and this
cradle proves of great convenicnee in
handling in the radio plant. as the
hands need not then at any time touch
the finished eabinet,  Upon the com-
pletion of the indallation of  the
chassis, the whole is then ready to he
slipped info the tracks of the case,
and the attaching of the cover com-
Dletes the package,

You will note that in each instance
we suggest the desirability of tloating
the load. This obviously protects the

A step in the proper crating of a radio table to Insure safe shipping

rigidity, lightness and protection
against dust and moisture are of
paramount importance. As a result of
these advantages, plywood has become
“standard” with the large set line,
hardly any consoles or similar sets
ever being shipped in any other type
of case.
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set from many jars so that very
delicate apparatus can  Dbe safely
transported.  Yet it is only fair to say
that some manufacturers of large
ecabinets think us too conservative
wlhen the legs of the cabinets ave very
substantial, and mount their furniture
directly onto the bottom of the box.
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" Tuned R.F.

aoil Design

An Analysis of Plate Resistance Stabilized Radio Frequency
Amplifier Systems*

ULTI-STAGE tuned radio

frequency amplifier systems

known to the present art

may be divided sharply into
three distinet types. There are the
various forms of bridge circuits, the
so-called ‘loss-stabilized” circuits and
more recently, the zero-reactance
plate-load circuits. These three types
are identical in their purpose, that of
partially ‘suppressing, or totally nulli-
fying, self-oscillation or regeneration
tendencies in a cascaded amplifier.
They differ only in their method of
attack; their aim is at a common
object.

It is well known that when a reac-
tive load is placed in the plate circuit
of a high-frequency amplifier having
a tuned input circuit a voltage is built
up across this reactance which will
tend to feed back through the tube
grid-plate capacity and cause regenera-
tion. Unfortunately this reactive load
is nearly always necessary in order to
effectively transfer energy to the next
stage, since pure resistance coupled
systems are very ineflicient at high
frequencies. When this reactance is
positive, that is, predominantly induec-
tive, the feed-back re-inforces the grid
input and causes what we have come
to call “positive regeneration” or when
the degree is aggravated, self-oscilla-
tion, that is, steady generation. When
the load is n negative reactance, that
is, a capacity, the regeneration is nega-
tive and the tendency is toward sup-
Dression of the grid input voltage, re-
sulting in less amplification and, of
course, no self generation. This con-
dition is rare in practise, altho the
writer has seen several manufactured
receivers which unwittingly used neg-
ative regeneration to obtain a flat gain-
frequency curve, (in untuned systems),
Since positive regeneration is far more
important in this-discussion it is perti-
nent that we consider its control, by
the three methods, a bit further before
passing on to our analysis of one par-
ticular system.

A limited degree of positive regener-
ation is usually desirable in receivers
employing only two or three tuned
stages in order to reinforce the amplifi-
cation and gain selectivity. However,
if this regeneration is not controlled
or limited, it may build up to a suffi-
cient value, depending upon the tube
characteristics, circuit resistance, in-
ductance, etc, to cause the receiver
to oscillate and naturally destroy its
utility.

In suppressing oscillation we may
have three plans of attack., Since the
regeneration is caused by a voltage of

* From a paper vresented before the Radio
Engineers Club of Chicago.
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a definite phase feeding thru a capa-
city we may either limit or nullify the
cffect of the capacity, limit the voltage
or change its phase to one which will
neither reinforce nor suppress the grid
input voltage.

The bridge circuits all use the first
plan of attack. They feed back, from
the plate to grid circuits, a reversed
phase voltage thru an auxiliary cap-
acity or inductance which nullifies the
feed thru the tube capacity. When
these two voltages are exactly equal
and opposite no regeneration can take
place and the bridge is said to be
perfectly balanced, and functions as
an amplifier solely by virtue of the
usual forward feed thru the tube.
When slightly off balance some regen-
eration takes place which increases the
amplification of the stage but also
sharpens the circuits and may cause
distortion by side band elimination.
Thus this regeneration may or may
not be desirable up to certain limits,
and is often used to bolster up a re-
ceiver which would otherwise be in-
effective.  Some examples of bridge
circuits ‘are shown in Figure A,
tfogether with illustrations of the other
two types.

The receivers using the second meth-
od of stabilization have, a bit unfairly
perhaps, come to be called ‘“loss-stabil-
ized.” The term is at the same time
correct and erroneous, for altho they
do throw something away to gain
stability, by careful design and a
judicious use of regeneration, they
may gain back much 1aore than they
lost and thus become better receivers.
These circuits prevent steady oscilla-
tion by either raising the limit of
allowable feedback or limiting this
feedback to a point below the existing
allowable level. This involves some
loss of stage gain which may or may
not be regained, (and more), by the
regenerative amplification which is
always present. All of this class of
receiver depend for their effectiveness
on some degree of controllable regener-
ation, usually critical, or nearly so.

The third method of oscillation sup-
pression, the zero-reactance plate load,
is like the bridge circuits in that it
may completely nullify positive regen-
eration or allow a limited quantity
to take place. It does not, however,
depend for its action upon a negative
sense of fed-back voltage, but rather
changes the power-factor of the load
between plate and filament of the tube,
(its output circuit), to unity, making
a pure resistance load, with the voltage
in phase with the A. C. plate current,
Therefore no reactive voltage can exist
and no effect is shown on the input
grid voltage. This is accomplished by
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balancing a positive and negative re-
actance, an inductance and a capacity,
in the plate circuit, so that their sum
is always equal to zero at the operat-
ing frequency. The output may then
be taken off either branch of the bal-
anced load. The circuit has recently
been independently developed by sev-
eral engineers and, so far as the writer
Is aware at this writing, no commercial
example exists on the market,

A comparison of these three methods
of oscillation suppression is extremely
involved and as such is entirely out
of the scope of this paper. We shall
concern ourselves particularly with one
type of the second method, loss-stabil-
ization, by tube characteristic control,
since it is popular among manufactur-
ers of the usual five or six tube
receiver and since an effective and
satisfactory instrument may. be de-
signed thru its careful application.

Regeneration or oscillation in re-
ceivers of this type is due to seven
main factors, a variation in any one
of which either aggravates or nullifies
the tendency. These are; the tube
characteristics; its voltage factor,
(mu), plate resistance, (Rp) and its
internal grid-plate capacity, (Cm) ; the
inductance and resistance of the tuned
input ecircuit; the resonant frequency
of operation and the positive reactance,
(Xa-b), in the plate circuit. That is,
in the tube a high mu, a low plate re-
sistance and a high grid-plate capacity ;
in the tuned circuit a high inductance
with a low resistance, (low-loss coil) ;
and in the plate circuit a high positive
reactance, (tight transformer coupling,
high M) all make for positive regener-
ation or steady oscillation. Naturally,
the higher frequencies also cause easier
oscillation, since the reactance of the
interelectrode capacity is less and all
other things being equal, allows greater
feedback. - These statements, of course,
neglect any stray electric or magnetic
coupling which can always be reduced
to practically zero by proper shielding,
by-passing, etc., or nullified by spacing
of units, etc.

With this information at hand we
may now attack either the tube char.
acteristics, the losses in the tuned cir-
cuit or the coupling link, (trans-
former). The tubé mu and grid-plate
capacity are practically structural
constants and cannot easily be mod-
ified. The plate resistance may be
altered by a regulation of either the
plate voltage or the filament emission,
that is, either by a variable high
resistance in series with the B battery
or a variable filament rheostat. The
tuned circuit can be made of high
resistance in relation to its inductance
either by actually designing it as such
or purposefully inserting resistances
in series or parellel with the completed
circuit, metallic absorbtion, etc. A
“differential” effect may sometimes he
obtained by placing a metallic sheet as
a condenser end plate or frame or a
shield very near to the coil, or by a
coupled tuned tertiary circuit whose
absorption automatically varies with
frequency, and is always of such miag-
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Figure 1. The resistance-frequency curve of the tuning coii used.
Figure 2. Plate resistance-plate potential curve of the average UX201A, used as the radio-frequency amplifier tube.

Figure 3. A famlly of curves showing non-regenerative voltage gain per stage with_varylng primary-secondary coil coupling,
using the Aero Coi! and the tube shown In Figs. 1 and 2,

Fig. 4. The amount of inductive reactance necessary to make a UX201A tube osciliate.

Flg. 5. The locus of Intersections, determined from curves 3 and 4, which gives the optimum relation for the maximum
energy transfer under the authors outlined conditions.

Flg. 6. The experimental setup for verification of the theory and design of the completed system.
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nitwle to make the receiver stable
without at the same time being tov far
below  eritical regeneration.

In lowering the positive reactance of
the plate circuit to sueh a value that
steady  oseillation cannot  be  main-
tained, the primary coil is either made
so osmall, or <o loosely cuuplmi to its
~econdary. that the total of its self
and mutual inductance never rises to
a limiting value at the resonant fre-
quency. This total may either be fixed
or variuble over the broadeast spec-
trum.  the  Jatter  being  preferable
because of the poor frequency-energy
characteristic of the usual tixed trans-
former.
coupling with tuning that the receiver
ix antomatically maintained in a cou-
dition of critical regeneration over the
band. altho this adjustment is usually
o critical ux to make its use imprac-
tical except in laboratory-model or
carefully  balanced  factory-built  re-
ceivers,  Certaiuly it is not sutiiciently
fool-proot  to  allow  its satisfactory
assembly from a “kit” by the inex-
pericnced builder,

In making a choice of the type of
stabilization to use we muay at once
eliminate any attack upon the resist-
ance or inductance of the tuned cireuait.
It ix obvious that changing the induc-
tatce-resistihee ratio of this circuit to
a4 value sutlicient to stop oscillation
will seriously affect the selectivity of
the receiver and thus destroy a part
ot itx utility in gaining stability. This
leaves the tube plate resistance and
the plate load as the ounly allowable
variables, The remainder of this paper
shall deal with the optimum propor-
tioning of their ratios to obtain maxi-
mn effectiveness,

Almost by insection it can be scen
that an extreme in either direction is
undesirable,  Low tube amplification
combined with high transformer am-
plitication. or vice versa, will not be as
etffective ax a compromise between the
two. A large plate load, whieh meaus
an eflicient  transformer, will necessi-
tate an extremely high tube plate re-
sistance to suppress oscillation, while
i low plate resistance, as represented
by @ good tube with a high plate volt-
age will allow only a very small prim-
ary  plus mutual inductance which
means poor stage transfer of energy.
Iu either ease the stage amplitication
will be low and it is reasonable to sup-
pose that an optimum relation exists,
which, when determined, wi!l give
maximum gain under the prevailing
conditions.  Although this optimum
condition is usually reached by a cut-
and-try method in the design of such
systems, its theoretical analysis is in-
teresting and valuable in the determin-
ation of the proper constants. It is
unfortunate that receiving systems em-
ploying regenerative amplitication, (as
this does), are much more ditlicult in
their mathematical caleulation than
those employing perfectly balanced
bridge circuits or zero-reactance plate
loads which need not consider the mag-
nifying effect of regenerative amplifi-
cation.
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It ix posxible to so vary the .

In proceeding with the analysis, it
is necessary to know the constants of
the apparatus with which we must deal
and their function of variation with
other variables. The tuned circuit as
has already been decided, should have
a very low power-fuctor, that is, a pro-
portionately high L/R ratio, (really
the inductance divided by the square
root uof the resistance), over the useful
spectrum.  This means an extremely
etlicient coil of “low-loss” construetion.
The resistance-frequeney curve of such
a coil is illustrated in Figure 1 and the
coil itselt in appended photographs.
The inductance of its secondary is 234
microhenries, to tune the spectrum
with the usual 350 picofarad condenser.

Figure 2 shows the characteristics of
the average UX201A tube, which is
used as the amplitier. Since oscillation
is to be controlled by a variation in
tube plate resistance, obtained by a
variation in plate voltage, the curve
of this variation is necessary to our
caleulations,

Figure 3 is a curve showing the non-
regenerative voltage gain per stage at
300 meters, of a tube and transformer
combination having the characteristics
as in Itigs. 1 and 2, when the plate re-
active load (the size of the primary),
Is varied. These are a family of curves,
made at different plate resistances,
(plate voltages), to show the effect of
primary variation and tube character-
istic variation. For example, take the
first and highest curve, that of the tube
operating at 6300 ohms plate resistance,
corresponding to 140 volts on the plate,
As we increase the transformer coup-
ling, (I.' plus M), the gain per stage
rapidly rises until it reaches a maxi-
mum of about 23 per stage at 6500 ohms
loud redetance, after which it slowly
falls as the optimum is passed. All
the other curves are similarly taken at
different values of plate resistance and
all rise to a maximum at the value of
loud reactance corresonding to the tube
resistance. (This is an axiom of such
cireuits). A line drawn through these
points of maximum gain is a smooth
curve and is the locus of maxima.

From an inspection of Fig. 3 it would
seem that the most desirable point of
operation would be at the highest gain,
which would be at optimum primary
for the lowest plate resistance. This
would be true in the bridge or zero-
reactance plate-load circuits, but is not
true in the present case. Unfortunate.
Iy. it ix found that the stage will go
into violent oscillation long before this
optimum load is reached. It is next
necessary to determine the amount of
positive reactance necessary to inake
the circuit oscillate.

Figure 4 shows curves taken at three
trequencies, (corresponding to 200,300
and 550 meters respectively), between
the values of plate reactance necessary
to produce critical regeneration and
tube plate resistance. The curves could
be obtained mathematically with a
knowledge of the tube and eiréuit char-
acteristics, but they are modified
greatly Dby practice couditions and
therefore are much more easily and
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accurately determined experimentally,
by the method vutlined in Fig. 4. Tak-
ing the 300 meter curve, it is seen that
the tube will oscillate, with the given
circuit characteristics, with a positive
plate reactance of less than 100 ohms!
Note the great discrepancy between this
value and the 6500 ohms necessary for
the optimum primary. As the plate re-
sistance is increased the amount of re-
actance to produce oscillation is also
increased.

Figure 3 is an ampliied section of
the lower portion of Figure 8, drawn
more accurately and to a much larger
scale. The locus oy intersections curve
which determines the maximum gain, is
arrived at in the following mauner,
For each plate resistance, (plate voilt-
age), in Figure 3 a value of critical re.
actance is determined from the curve
of Figure 4 and then set upon the cor-
responding curve in Figure 5. That is,
for 6500 ohms plate resistance, (144
v.), we have at 300 meters, an allow-
able plate reactance of 95 ohms for
critical regeneration. This is then
stepped off as an abscissa on curve 5,
projected upward to the 6500 ophm
curve and a point thereby determined.
This is point A, for illustration, in Fig.
5. For each particular plate resistance
a point is thus determined and the lo-
cus of intersections drawn in. The
curve reaches a maximum which then
gives the optimum plate resistance and
primary reactance at eritical regenera-
tion for 300 meters, with the other con-
ditions as outlined.

Similar curves are drawn for other
frequences corresponding to the upper
and lower limits of the Dbroadcast
spectrum, These optimum values, thus
deternmined, are naturauny not the same
as those for 300 meters, but it has been
found that, since the peaxs of these
curves are so flat around their maxi-
num points, little is lost by designing
the system for best conditions at some
point near the middle of the spectrum
and merely readjusting the plate re-
sistor at other frequencies.

At first glance, (Fig. 5), it woutnd
seem that the stage gain of these sys-
tems, even at their optimum point, is
extremely low when compared with
that for other means of oscillation sup.
pression. (3.75 as against 25.0) When
this is compared with the 10, 15 and
even 20 per stage gains shown in some
conmmercial forms of bridge balanced
receivers it would indicate great su-
periority of the bridge circuits. How-
ever, it should be remembered that
these are non-regenerative figures,
which are necessarily multiplied by a
large factor representing the regenera-
tive amplification, when the receiver is
carefully adjusted. Near eritical re-
generation the regenerative contribu-
tion alone may be as high as 15 times,
(Landon and Jarvis). Now 15 times
3.75 gives over 56 voltage gain, a very
good figure for a single stage, which
may be even greatly increased by care-
ful adjustment around the critieal
value. At the same time the relative
selectivity is greatly increased as fre-
quencies slightly off resonance are not
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amplified nearty as much as are the
true resonant frequencies. These fac-
tors indicate reasonable grounds for
the statement that in a one or two
stage system, for the same degree of
relative selectivity, a correctly designed
loss-stabllized receiver employing criti-
cal regeneration may be far superior
in sensitivity to a perfectly balanced
bridge circuit of one or two stages
which does not employ regeneration.
This statement must be modified when

« number of stages increases, or when
the bridge iz not completely balanced,
thus taking an advantage from the re-
generative effect. ’ :

The reason for limiting the number
of stages to two in the foregoing
statement is because of the cascading
propertics of balanced bridge circuits ag
rontrasted with loss-stabilized cireuits.
Non-regencerative  perfectly balanced
bridge =stages, giving as high as 20
gain per stage may be cascaded to al-
most any practical number of units,
each of whieh will give 20 gain, out-
put-input ratio. This is not true of re.
generated loss-gtabilized receivers, as
the tendeney towards oscillation in-
creaxes much faster, (as the number of
stages increases), than the overall am-
plification. That is, while the first
stage may give fifty or 100 per stage,
the second will give a great deal less,
and the third much less than that, and
%0 on. Thus two stages will not give
the square of a single stage gain, or
three stages give the cube, as do the
bridges. but a great deal less. In-
creasing to four or five stages may
even result in @ decrease in over all
gain. although the selectivity is much
better. This condition is Sometimes
met ju as low as three stages.

This fact was recently proved to the
manufacturer of a high grade loss
stabilized receiver using variable plate
reactance stabilization, who found that
his five stage receiver, using the same
method of control as the two stage,
showed very little gain in sensitivity
over the two stage set, although the
seleetivity was so much Dbetter that it
was necessary to insert fixed resist-
anees in each tuned stage in order to
retain the fidelity of high-note repro-
duetion. If the five stage receiver had
employed a bridge circuit with perhaps
a small amount of controllable regener-
ation it would, of course, have been
greatly superior to the two stage affair.

Thus far our data lhave been de-
rived for a single stage with no input
losses. (antenna or previous stage),
and in the practical receiver design it
is necessary to consider both the ef-
fect of regeneration and of these losses.
Such an analysis, entirely mathemati-
ecal, would be much more complicated
than that of a single stage. Therefore
the method shown in Figure 6, an ex-
perimental method, was evolved, which
eaxily and quickly gives the proper so-
lution. A two stage amplifier is shown,
with variable interstage primaries and
a variable antenna input coil, (which
is also incorporaled in the commercial
model). The input to the antenna coil
is measured in the usual mainner with
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the antenna and ground resistances,
thought to be average, in effect. The
output of the system iz measured across
the input to the detector tube by the
aid of the uswal vacuum-tube volt-
meter. It is necessary to have the de-
tector connected and lighted with its
usual plate load because of the damp-
ing effect of this tube upon its trans-
former secondary circuit, thereby modi-
fying the transformer characteristics.

A series of measurements of input-out-
put ratios is then made, under the con-
ditions of critical regeneration, (or
just below), by varying both interstage
primaries at the same time and varying
the two RF plate resistances by means
of the variante resistor. The curves
taken at different frequencies in the

proadeast  spectrum  have the same
general form as that of the locus of in-
tersections in Figure 5, and are of the
same general order, thus bearing out
the previous work. Of course, the
complete two stage setup shows much
greater gain than the single stage used
in Figure 5 but the order of optilnum
cireuit constants is within reasonable
limits.

The writer has used this method of
dezigning receivers of the plate-resist-
ance stabilized variety in a number of
cases recently, and the optimum rela-
tions brought ahout by its use have, in
every instance. resulted in a far
smoother and more satisfactory de-
vice than those resulting from the us-
ual cut-and-try methods.

A Socket-Power Super

Additional data on the design of an A. C. operated 01-A tube
super-heterodyne

INCE the first presentation last

month of the completely A.C.

operated Victoreen super-hetero-

dyne,} using 7 201-A tubes and
a 171 power tube, additional laboratory
experiments on the receiver have dis-
closed some more interesting facts re-
lating to its operation. It is obvious
that different conditions are en-
countered, when series wiring of the
filaments is employed, than those met
with when the usual parallel wiring
is used.

In the first model, the grid return
of each intermediate tube was made
to its own negative filament, for one
potentiometer could not be used to con-
trol all three tubes, since the filament
of each was at a ditferent potential.
Then, in order to control volume and
also possible oscillation, a variable
high resistance was inserted in the
common B plus lead feeding the plates
cof these tubes. This arrangement pro-
vided a satisfactory control for the
purpose, for adequate regulation of the
oscillatory tendencies of the inter-
mediate amplifier was available even
though 60 to 90 volts was used at the
potential source.

However, it is generally acknowl-
edged that a potentiometer is the best
method of controlling the intermediate
amplifier of a super-heterodyne. There-
fore, as indicated in the schematic, it
is recommended that the following
changes be made:

First, the high resistance is re-
moved from the plate circuit of the
intermediate amplifiers. A high re-
sistance potentiometer, such as the
Carter, with a maximum value of
about 1,000 ohms is then connected
across each intermediate amplifier
filtament. It is advisable to use a

high resistance potentiometer here, for .

those of lower values will bypass con-

1 Complete construction article in March Radio
Mechanics.
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siderable current around the filaments.
The grid return is then connected to
the center arm of the potentiometer
and bypassed to ground with a 1. mfd.
bypass condenser.

Two of thesc potentiometers are
mounted on the sub panel, and need
be adjusted only once. The one which
controls the first I. F. tube can then
be mounted on the panel, and will con-
trol the whole train. As a matter of
fact, the potentiometers on the second
and third tubes can be omitted, it
desired, and the grid returns of these
tubes made to their respective negative
filaments. The potentiometer on the’
first tube will provide adequate regu-
lation for the entire system, in this
case.

Due to the fact that the maximum
output of the O1-ABC Eliminator.*
when built from the parts or originally
listed, is only aboumt 135 volts under
full load, the speaker output coupling
device has been omitted, for the plate
current of a 171 tube, at this voltage,
will do no damage. IDowever, it may
be desired to increase the handling
capacity of the output voltages by
using a B battery in series with the
B plus Max. lead by substituting power
transformers which have secondaries
of higher voltage rating. In this case.
the speaker must be protected by an
output transformer or by a choke coil
and condenser.

A volume controel in the audio am-
plifier has been provided by a Clarostat
shunted across the secondary of the
first audio transformer. Such a device
is an absolute necessity on a receiver
of this type, for the R. F. amplifica-
tion is so high that the volume on
many nearby stations cannot be re-
duced sufficiently by the potentiometer.

As in the original modcl, regenera-

2 Complete constructional details in Radia
Mechanics for January.
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tion is used in the loop ecircuit. Aside
from the greatly increased sensitivity
afforded by this principle, the input cir-
cuit is so sharpened that the overall
selectivity is considerably improved
and cross talk is imninimized. With re-
generation in the loop circuit it is
never necessary to use an outside
antenna, even for long distance
reception.

I'or all normal receiving conditions,
single control is very satisfactory.
However, under conditions of had in-
terference, it is better to use two
separate tuning condensers, instead of
the one control unit specitied for the
original model. The main reason for
this is found in the characteristics of
the superheterodyne circuit. That is,
if interference is encountered at one
point on the oscillator dial, it is often
possible to shift to the repeat point and
avoid it. With a single control ar-
rangement, this is difficuit, and some-
times impossible.

It is really surprising how the re-
sults are improved by the few eir-
cuit changes suggested. The new
circuit is considerably easier to

3C_on-lplete Construction Article in Radio
Mechanics for May.

revised Victoreen Socket-Power Super-Heterodyne.
F. oscillation, a volume control on the first audio tube,

B+90V.

handle than its predecessor, and the
sensitivity is much improved.

From the schematic it can be seen
that the sequence of the series fila-
ments has been altered. The minus
line starts at the first detector.
From there, the wiring is continued
through the first, second, and third
I. I\ stages and the second detector,
then the oscillator and, finally, the
first audio,

The main reason for this particular
layout lies in the socket arrangement
on the sub panel' of the mnew model.
The eight sockets are in one line, with
the first detector at the extreme left,
and the last audio at the right. The
oscillator tube socket was placed be-
tween the first audio and the second
detector. Therefore, in order to
simplify the filament wiring to direct
connections from one tube to the next
in Tine, the filaments were wired ex-
actly as shown in the schematic.

The list of parts, as used in the
lahoratory model of the revised re-
ceiver® is as follows:

1 Victoreen No. 150 coupling unit.
4 Victoreen No. 170 R. F. trans-
formers.

2 Vietoreen

O ]

>
Ae AG  BeMAX.

The main changes consist of the use of potentiometers
and a slightly different sequence of series filaments

.0005 mfd. variszble con-
densers.

1 Bodine DeLuxe loop.

8 Benjamin spring

sockets for sub

Panel mounting,

2 Karas Harmonik audio transformers.

Hammarlund 11 plate midget vari-
able condenser,
Tobe 1. mfd. bypass condensers.

2 Sangamo .00025 mfd. grid conden-

sers, with clips.

1 Sangamo .001 mfd. fixed condenser.
2 Electrad gridleaks, 2 megohms.
2 Kurz-Kasch Aristocrat vernier port

dials walnut.
Clarostat.

1
3 Carter 1,000 olu potentiometers.

Union phone tip jacks.

5
1 Samson No. 125 R. F. choke.
1

Acme Celatsite battery cable.

20 ft. Acme Celatsite wire.

1 7x26 Lignole front panel,

inlaid
walnut.

1 7 x24 Lignole sub panel.
1 Westinghouse Voltmeter, style Np,

3 Benjamin

492418,

adjustable sub panel

mounting brackets.

1 Corbett type C cabinet.
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Circuit diagram of the unit for the new super-power rectifying tubles.

—
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This eliminator

is intended for operation with a receiver using 201-AS, wired in series, such as the

super-heterodyne shown

Page 62}
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in the dlagram at the top of the page
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~Super-Power Rectifiers

Official circuit data and constants for an ABC eliminator using
the new 300 milliampere rectifiers

OR some time, vague rumors
have circulated, throughout the
radio industry, about new high
powered rectifying tubes, Until

very recently, however, nothing defi-
nite has come to light about these
tubes,

Now the rumors have materialized
into concrete form, for the Q. R. S.
Music Company of Chicago has an-
nounced the perfection of such a tube,
Dr. Charles Spaeth, an engineer of
the company, spent two years in de-
veloping the device, and overcame a
great many secmingly insurmountable
difficulties.

Exhaustive tests have shown that the
new  rectifying tube is capable of
supplying sutlicient A, B, and C current
to operate as many as ten 5§ volt tubces,
In the Q. R. & plant in Chicago, sev-
enty-five of the leading commercial re-
ceivers were tested and, in every case,
the sets gave results when operating
from the eliminator that were fully
equal to those obtained when batteries
were used,

In order to use the new eliminator,
the tube filaments must be wired in
series. However, this plan presents
no drawhacks or disadvantages, for no
practienl difficulties are encountered
with series filament wiring. As a
matter of fact, series filaments have
many advantages, and Radio Engineer-
ing has been advocating the system for
months.

The schematie diagram illustrates
the eircuit of the new rectifier, and the
constants are as follows:

The power transformer, composed of
windings T 1., T 2, T 3, and T 4, is
rated at 200 watts. T 1 is the primary
winding, for 110 volts, 50-60 eycle, A.C.
current, and is equipped with taps to
compensate for different line voltages,

The secondary winding, T 2, fur-
nishes the A. C. for a power tube, pre-
ferably of the 171 type. This winding
delivers 5 volts at one half ampere, and
is center tapped for the grid return.

T 3 is the high voltage secondary
winding applied to the rectifier, and
delivers 375 volts. This windlng is also
center tapped for the minus lead of
the rectifier system.

T 4 is the low voltage secondary
winding applied to the rectifier tube,
and delivers 4 volts at 5 amperes.

L 1 and L 2 are filter choke coils.
It is vitally important that these
chokes possess the proper charaeter-
istics. They must have 20 henries in-
ductance at 400 milliamperes D. C,,
and the D. C. resistance should not be
over 100 ohms per coil.

C 1 and C 2 are buffer condensers
placed across each half of the high
voltage secondary, Each is of .2 mfd.
capacity, and must be designed to
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withstand 1,000 D, €. continnous work-
ing voltage,

C 3 is a &, mfd. tilter condenser, for
GO0 volts D, C. continunous working
voltage; C 4 and O 5 are also 6, mfd,,
but are rated at only 400 volts D, C.;
C 5 and C 9 are 1. mfd, condensers
for 150 volts 10, C.; and C 6 is a 1.

mfd. for 400 volis I, C., while C 8

is a 1. mfd. for 300 D, .

R 1 is a resistor of 800 ohms, with
n current carryving eapacity of 400
miltinmperes. R 2 and R 3 are Claro-
stats or Bradleyohms, ranging from
0—H00,000 ohms, R 4 is a 10,000 ohim
stabilizing resistance, and the bias re-

sistanee B is 135 ohms with enrrent
enveying eapacity of 400 millimuaperes,
R ¢ is a stabilizing resistance of” 80.-
000 ohms, .\ ix o 0= 500 millinmpere
Dy, Coomidtinmmeter,

Neveral mnnufacturers are now  at
work designing speeind anits for the
new tube, Naturally, the requirements
nre more severe in this eirenit than in
a Boeliminator, for instanee, Pare
tieutnriy  doex thix apply to the re-
gistanees, the power transformer, and
the choke colls,

In coneclusion, it is safe {o say that,
it the filntents are to he encrgized by
b, O, oand Boand O power e to be
obtained front the same gouree, serles
wiring of the filaments presents the
only practieal solution to full A,
operntion.  Ax is well known, it is far
casfer to tilter small envreents st high
voltnges than it is to smooth large
currents at low voltages, and serjes
filnment wiving follows ax aomatter of
conrse,

The Dill Bill

Full text of the new legislation regulating radio
communication

HIE committee of conference on

the disagreeing votes of the

two Houses on the amendment

of the Sennte to the bill (.
R. 9971) for the regnlation of radio
communieationg and for other pur-
poses, having met, after full and free
conference, have agreed to recommend
and do recomnmend to thelr respective
Houses as follows:

That the House recede from ita dis-
agreement to the amendment of the
Senate and agree to the same with an
amendment as follows:

In lieu of the matter proposed to be
inserted by said Sennte amendment in-
gert the following:

That this act is intended to regulate
all forms of interstate and foreign
radio transmissions and communica-
tions within the United States, its Ter-
ritories and possessions; to maintain
the control of the United States over
all the channels of interstate and
foreign radio transmission; and to
provide for the use of such channels,
but not the ownership thereof, by indi-
viduals, firms, or corporations, for
limited periods of time, nnder licenses
granted by Federal authority, and no
such lirense shall he construed to
create any right, beyvond the terms,
conditions, and periods of the license.
That no person, firm, company, or eor-
poration shall use or operate any ap-
paratus for the transmission of cnergy
or communications or signals by radio
(a) from one place in any Territory
or possession of the United States or
in the District of Columbia to another
place in the same Territory, possession,
or District; or (b) from any State,
Territory, or possession of the United
States, or from the District of Colum-
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bin to any other State, Tervitory, or
possession of the United States: or (¢)
from any plaee in any State, Tervitory,
or possession of the United States, or
in the bDistriet of Colminbin, to any
pliee in any foreign conntry or to any
vessel; or (d) within any State when
the effects of sueh use extend heyond
the borders of snid State, or when in-
terference §s caused by such ase or
operation with the transmission  of
auch energy. communientions, or «ig-
nals from within snid  State to any
place heyond its borders, or from any
place beyond its borders to any pinece
within sald State, or with the trans-
mission or reception of <neh energy,
commuinications, or signnls from
and/or to places beyond the burders of
sald State; or (e) upon any vessel of
the United States; or (f) upon any
aireraft or other mobile statlons with-
in the United States, exeept under and
in accordnnee with this act and with a
lieense in that behalf granted nunder
the provisions of this act.

Nee. 20 For the purposes of thig aet,
the United States is divided into five
zones, as follows: The first zone shall
embrace the States of Mnine, New
Hampshire, Vermont, Massanchusetts,
Conneeticut, Rhode Ialnnd, New York,
New Jersey, Drelaware, Maryland, the
Diatriet of Columbin, Porto Rico, and
the Virgin lIslands; the second zone
shall embrace the States of Pennsyl-
vanin, Virginia, West Virginia, Ohlo,
Michigan, and Kentucky; the third
zone shall emlirnce the States of North
Carolina, South Carolinn, Georgia,
Florida, Alabama, Tennessee, Missls-
slppl, Arkansas, Louisinna, Texay, and
Oklahioma ; the fourth zone shall em-
brace the States of Indinna, Hlinols,
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Wisconu~in, Miunesota, North Dakota,
~outh Irahota, lowa, Nehraska, Kan-
~a~. aud Miswouri: and the fifth zone
~hall ewbrace the States of Montana,
Tdabe. Wioming, Coulorado, New
Meano, Arizoua, Utah, Nevada, Wash-
ingten Oregon, Califoruia, the Terri-
tory of Hawail, and Alaska.

N 3 That a commission is hereby
civated and eatablished to be known as
the FPrderal Radio Cowmission, herein-
ufter referred to us the commission,
which <hull he composed of five cow-
issjoners appointed by the President.
by and with the advice and cousent of
the Nenate, and ote of whomn the Presi-
dent shall desigunate as chairoan;
Provided.  That chuairmen thereafter
electid <hall be chosen by the eowmis-
ston itself,

Fach anember  of  the commission
~hall be a citizen of the United States
and an actual resident citizen of a
State within the zone from whichh ap-
pointed at the time of said appoint-
tment. Not mwore  thah one  comuis-
sioner <hall be uppointed from any
Zone. Ny memhber of the commission
~hall be financially interested in the
manufacture or sule of radio ap-
paratus or in the transmission or
operation  of  radiotelegraphy. radio-
telephiony, or radio broadeasting. Not
more than three commissioners shall
be meubers of the same political party.

The first commissioncrs shall be ap-
pointed for the terms of two, three,
four, five, and six years, respectively,
from the date of the tuking effect of
thix act, the term of each to he desig-
nated by the President, but their suce-
cessors shall be appointed for terms
of xix vears, except that any person
chosen to till a vacaney shall be ap-
puinted only for the unexpired term of
the connnissioner whom he shall sue-
ceed.

The tirst meeting of the commission
shall be held in the city of Washing-
ton at such time and place as the chair-
niin of the commission may fix. The
colmission shall convene thereafter at
such times and places as a majority of
the  commission may determine, or
upon cull of the chairnman thereof.

The commission may appoint a secre-
tary and such clerks, special counsel,
experts, examiners, and other em-
ployees ag it may from time to time
tind necessary for the proper perforim-
ance of its duties and as from time to
time may be appropriated for by Conp-
gress.

The commission shaill have an otficial
seal and shall annually make a full
report of its operations to the Congress.

The members of the commission
sxhall receive a compensation of $10,000
for the first year of their service, said
year to date from the first meeting of
said commission, and thereuafter a com-
pensation of $30 per day for each day’s
attendance upon sessions of the com-
mission or while engaged upon work of
the commissicn and while traveling to
and from such sessions, and also their
necessary traveling expenses.

Sec. 4. Except ay otherwise provided
in this act, the commission, from time
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to time, as pablic convenience, intevest,
ur pnecessity requires, shall—

(a) Classify radio statieas

{b) Preseribe the nature of the serv-
ice to be rendered by each class of li-
censed stations and eseh statiom with-
in any class;

(¢) Assign bands of frequemcies or
wave lengths to the various classes of
stations. and assign frequemeies or
wave lengths for each individusl sta-
tivn and determine the power which
each stativon shall use and the time
during which it may operate;

(d) I'etermine the location of classes
of “tations or individual stations;

fe) Regulate the kind of apparatus
to be used with respect to its external
effects and the purity and sharpness
of the emissions from each station and
from the apparatus therein;

(f) Make such regulations not in-
consistent with law as it may deem
necessary to preveit interference be-
tween stations and to carry out the
provisions of this act: Provided, how-
ever, that changes in the wave lengths,
authorized power, in the charuacter of
emitted signals, or in the times of
operation of any station, shall not be
miade witliout the consent of the sta-
tion licensee unless, in the judgment
of the counnission, such changes will
protote publie convenience or interest
ar will serve publi¢ necessity or the
provisions of this act will be more
fully complied with;

(g) Have authority to establish
areas or zones tu be served by any
station ;

(h) Have authority to make special
regulations applicable to radio sta-
tions enguaged in chain broadeasting ;

(i) Have authority to wmake general
rules and regulations requiring sta-
tious tu Keep such records of programs,
transmissions of energy, communica-
tions, or signals as it may deem de-
~irable;

(j)» Have authiority to exclude from
the requirements of any regulations in
whole or in part any radio station
upot railroad rolling stock. or to
modify such regulations in its discre-
tion ;

(k) Have authority to lold hear-
ings, summon withesses, administer
vaths, compel the production of books,
documients, and papers and to make
such investigations as may be neces-
sary in the performance of its duties.
The commission may make such ex-
peunditures (including expenditures for
rent and personal services at the seat
of government and elsewhere, for law
books, periodicals, and books of refer-
ence, and for printing and binding) as
muy be necessary tor the execution of
the functions vested in the commission
and, as from time to time may be ap-
propriated for by Congress. All ex-
penditures of the commission shall be
uallowed and paid upon the presentation
of itemized vouchers therefor ap-
proved by the chairman.

Sec. 5. From and after one year
after the first meeting of the commis-
sion created by this act, all the powers
and authority vested in the commission
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under the terms of this act, except as
to the revocation of licenses, shall be
vested in and exereised by the Secre-
tary of Commerce; except that there-
after the commission ghall have power
and jurisdiction to act upoa and deter-
mine any and all matters brought be-
fure it under the terms of this evetion

It shall also be the daty of the See-
retary of Commerce— -

(A) For and during a period of one
year from the first meeting of the com-
mission created by this act, to immedi-
ately refer to the commission all appi-
cations for station licenses or for the
renewal or modification of existing
station licenses.

(B) From and after one year
from the first meeting of the commis-
sivn created by this act, to refer to the
commission for its activn any applica-
tion for a station license or for the re-
uewal or modification of any existing
station license as to the granting of
which dispute, controversy, or coanflict
arises or against the granting of which
protest is flled within 10 days after
the date of filing said application by
any party in interest and any applica-
tivn as to which such reference is re-
quested by the applicaut at the time of
tiling said application.

(C) To prescribe the qualifications
of station operators, to classify them
according to the duties to be per-
formed, to fix the forms of such
licenses, and to issue them to such
persons as he finds qualified.

(D)) To suspend the license of any
operator for a period not exceeding two
vears upon proof sufficient to satisfy
hinr that the licensee (a) has violated
any provision of any act or treaty
binding on the United States which the
Secretary of Commerce or the com-
mission is authorized by this aet to
administer or by any regulation made
by the commission or the Secretary
of Conmumerce under any such act or
treaty; or (b) has failed to carry out
the lawful orders of the master of the
vessel on which he is employed; or
(c) has willfully damaged or per-
mitted radio aparatus to be damaged ;
or (d) has transmitted superfluous
radio communication or signals or
radio communications containing pro-
fune or obscene words or language; or
(e) has willfully or maliciously inter-
fered with any other radio communica-
tions or signals.

(E) To inspect all transmitting ap-
paratus to ascertain whether in con-
struction and operation it conforms to
the requirements of this act, the rules
and regulations of the licensing
authority, and the license under which
it is constructed or operated.

(F) To report to the commission
from time to time any violations of
this act, the rules, regulations, or
orders of the commission, or of the
terms or conditions of any license.

(G) To designate call letters of all
stations.

(H) To cause to be published such
call letters and such other announce-
ments and data as in his judgment
may be required for the efficient opera-
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tion of radio statlons subject to the
jurisdiction of the TUnited States and
for the proper enforcement of this act.

The Secretary may refer to the com-
mission at any time any matter the
determination of which is vested in
Tiim by the terms of this act.

Any person, firm, company, or cor--

poration. any State or political division
thereot aggrieved or whose interests
are adversely affected by any decision,
determination, or regulation of the
Secrcetary  of Commerce may appeal
therefrom to the commission by filing
with the Secretary of Commerce notice
of such appeal within thirty days after
such decision or determination or pro-
mulgation of such regulation. All
papers, documents, and other records
pertaining to sueh application on file
with the Sceretary shall thereupon be
transterred by him to the commission.
The commisslon shall hear sueh appeal
dee noro under such rules and regula-
fions as it may determine.

Decisions by the commission as to
matters so appealed and as to all other
matters over whieh it has jurisdiction
shall be final, subject to the right of
appeal herein given,

No station license shall be granted
by the connission or the Secretary of
Commerce until the applicant therefor
~hall have signed a waiver of any
claim to the use of any particular fre-
queney or wave length or of the ether
as against the regulatory power of the
United States because of the previous
use of the same, whether by license
or otherwise,

Nec. G, Radio stations Dbelonging to
and operated by the United States
shall not be subject to the provisions
ol sections 1, 4, and 5 of this act. All
such Government stations shall use
stich frequencies or wave lengths as
shall be assigned to eacl class by the
President., All such stations, except
stations on board naval and other
Government vessels while at sea or
bevond the limits of the continental
TInited States, when transmitting any
radic communication or signal other
than a communication or signal relat-
ing to Government business shall con-
form to such rules and regulations de-
signed  to prevent interference with
other radio stations and the rights of
others as the licensing authority may
preseribe.  Upon proclamation by the
President that there exists war or a
threat of war or a state of public peril
or disaster or other national emer-
gency. or in order to preserve the
neutrality of the United States, the
President may suspend or amend, for
such time as he may see fit, the rules
and regulations applicable to any or
all stations within the jurisdiction of
the United States as prescribed by the
licensing authority, and may cause the
closing of any station for radio com-
munication and the removal therefrom
of its apparatus and equipment, or he
may authorize the use or control of
any such station and/or its apparatus
and equipment by any department of
the Government under such regulations
as he may prescribe, upon just com-
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pensation to the owners. IRadio sta-
tions on board vessels of the United
States Shipping Board or the United
States  Shipping Board Emergency
Fleet Corporation or the Inland and
Coastwise Waterways Service shall be
subject to the provisions of this act.

Sec. 7. The President shall ascertain
the just compensation for such use or
control and certity the amount ascer-
tainced to Congress for appropriation
and payment to the person entitled
thereto, If the amount so certified is
unsatisfactory to the person entitled
thereto, such person shall be paid only
75 per centum of the amount and shall
be entitled to sue the United States to
recover such further sum as added to
such payment of 75 per centum which
will make such amount as will be just
compensation for the use and control.
Such suit shall be brought in the
manner provided by paragraph 20 of
section 24, or by section 145 of the
Judiecial Code, as amended,

Sec, 8, All stations owned and oper-
ated by the United States, except
mobile stations of the Army of the
U'nited States, and all other stations
on land and sea, shall have spccial
call letters designated by the Secretary
of Commerce.

Section 1 of this aet shall not apply
to any person, firm., company, or cor-
poration sending radio communications
or signals on a foreign ship while the
same is within the jurisdiction of the
United States, but such communica-
tions or signals shall be transmitted
only in accordance with such regula-
tions designed to prevent interference
as may be promulgated under the
authority of this act.

Sec. 9. The licensing authority, if
public convenience, interest. or neces-
sity will be served thereby, subject to
the limitations of this act, shall grant
to any applicant therefor a station
license provided for by this act.

In considering applications for
licenses and renewals of licenses, when
and in so far as there is a demand
for the same, the licensing authority
shall make such a distribution of
licenses, bands of frequency or wave
lengths, periods of time for operation.
and of power among the different
States and communities as to give fair,
efticient, and equitable radio service to
each of the same.

No license granted for the operation
of a broadcasting station shall be for
a longer term than three years and no
license so granted for any other class
of station shall be for a longer term
than five years, and any license
granted may be revoked as hereinafter
provided. Upon the expiration of any
license, upon application therefor, a
renewal of such license may be granted
from time to time for a term not to
exceed three years in the case of
broadcasting licenses and not to exceed
five years in the case of other licenses.

No renewal of an existing station
license shall be granted more than
thirty days prior to the expiration of
the original license.

Sec. 10. The licensing authority may
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grant  station licenses only upon
written application therefor addressed
to it. All applications shall De filed
with the Secretary of Commerce, All
such applieations shall set forth sucl
facts as the licensing authority by reg-
ulation may preseribe as to the citizen-
ship, character, and tinancial, technieal,
and other qualificatious of the appli-
cant to operate the station; the owner-
ship and location of the proposed sta-
tion and of the stations, if any, with
which it is proposed to conumunicate;
the frequencies or wave lengths and
the power desivred to be used; the
hours of the day or other periods of
time during which it is proposed to
operate the station; the purposes for
which the station is to be used; and
such other information as it may re-
quire. The licensing authority at any
time after the filing of such original
application and during the term of any
such license may require from an ap-
plicant or licensee further written
statements of fact to enable it to
determine whether such original ap-
plication should be granted or denied
or such license revoked. Such applica-
tion and/or such statement of fact
shall be signed by the applicant and/or
licensee under oath or aflirmation.

The licensing authority in granting
any license for a station intended or
used for commercial communication
between the United States or any Ter-
ritory or possession, continental or in-
sular, subject to the jurisdiction of
the United States, and any foreign
country, may impose any terms, con-
ditions, or restrictions authorized to
be imposed with respect to submarine-
cable licenses by section 2 of an act
entitled “An act relating to the landing
and the operation of submarine cables
in the United States,” approved May
24, 1921,

See. 11. If upon examination of any
application for a station license or for
the renewal or modification of a sta-
tion license the licensing authority
shall determine that public interest,
convenience, or necessity would be
served by the granting thereof, it shall
authorize the issuance, rencwal, or
maodification thereof in accordance with
said finding. In the event the licensing
authority upon examination of any
such application does not reach such
decision with respect thereto, it shall
notify the applicant thereof, shall fix
and give notice of a time and place
for hearing thereon, and shall afford
such applicant an opportunity to be
heard under such rules and regulations
as it may prescribe.

Such station licenses as the licens-
ing authority may grant shall be in
such general form as it may prescribe,
but each license shall contain, in addi-
tion to other privisions, a statement of
the following conditions to which such
license shall be subject:

(A) The station license shall not
vest in the liccnsee any right to oper-
ate the station nor any right in the
use of the frequencies or wave length
designated in the license beyond the
term thereof nor in any other manner
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than suthorized therein.

(B) Neither the license nor the
right granted thereunder shall be as-
~igned or otherwise transferred in
violution of this aet.

(C) Every license issued under this
act shall be subject in terms to the
right of use or control conferred by
section 6 hereof,

In cases of emergency arising during
the period of one year from and after
the first meeting of the commission
created hereby, or on applications filed
during said time for temporary
changes in terms of licenses when the
commission is not in session and
prompt action is deemed necessary, the
Secretary of Commerce shall have
authority to exercise the powers and
duties of the commission, except as to
revocation of licenses, but all such
exercise of powers shall be promptly
reported to the members of the com-
mission, and any action by the Sec-
retary authorized under this paragraph
<hall continue in force and have effect
only until such time as the commis-
sion shall act thereon.

Sec. 12. The station license required
hereby shall not be granted to, or after
the granting thereof such license shall
not be transferred in any manner,
either voluntarily or involuntarily, to
(a) any alien or the representative of
any alien; (b) to any foreign govern-
ment, or the representative thereof;
(¢) to any conipany, corporation, or
association organized under the laws
of any foreign government; (d) to any
company, corporation, or association of
which any officer or director is an
alien, or of which more than one-fifth
of the capital stock may be voted by
aliens or their representatives or by
a foreign government or representative
thercof, or by any company, corpora-
tion, or association organized under
the laws of a foreign country.

The station license required hereby,
the frequencies or warve length or
lengths authorized to be used by the
licensee, and the rights therein granted
shall not be transferred, assigned, or
in any manner, either voluntarily or
involuntarily, disposed of to any per-
son, firm, company, or corporation
without the consent in writing of the
licensing authority.

Sec. 13. The licensing authority is
hereby directed to refuse a station
license and/or the permit hereinafter
required for the construction of a sta-
tion to any person, firm, company, or
corporation, or any subsidiary thereof,
which has been finally adjudged guilty
by a Federal court of unlawfully
monopolizing or attempting unlaw-
fully to monopolize, after this act takes
effect, radio communication, directly
or indirectly, through the control of
the manufacture or sale of radio ap-
paratus, through exclusive traffic ar-
rangements, or by any other means or
to have been using unfair methods of
competition. The granting of a license
shall not estop the United States or
any person aggrieved from proceeding
against such person, firm, company, or
corporation for violating the law
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against unfair methods of competition
or for a violation of the law against
unlawful restraints and monopolies
and/or combinations, contracts, or
agreements -in restraint of trade, or
from instituting proceedings for the
dissolution of such firm, company, or
corporation.

Sec. 14. Any station license shall be
revocable by the commission for false
statements either in the application or
in the statement of fact which may be
required by section 10 hereof, or be-
cause of conditions revealed by such
statements of fact as may be required
from time to time which would war-
rant the licensing authority in refus-
ing to grant a license on an original
application, or for failure to operate
substantially as set forth in the license,
for violation of or failure to observe
any of the restrictions and conditions
of this act, or of any regulation of the
licensing authority authorized by this
act or by a treaty ratified by the
United States, or whenever the Inter-
state Commerce Commission, or any
other Federal body in the exercise of
authority conferred upon it by law,
shall find and shall certify to the com-
mission that any licensee bound so to
do, has failed to provide reasonable
facilities for the transmission of radio
communications, or that any licensee
has made any unjust and unreasonable
charge, or has been guilty of any dis-
crimination, either as to charge or as
to service or has made or prescribed
any unjust and unreasonable classifi-
cation, regulation, or practice with
respect to the transmission of radio
communications or service: Provided,
That no such order of revocation shall
take effect until thirty days’ notice in
writing thereof, stating the cause for
the proposed revocation, has been
given to the parties known by the com-
mission to be interested in such license.
Any person in interest aggrieved by
said order may make written applica-
tion to the commission at any time
within said thirty days for a hearing
upon such order, and upon the filing
of such written application said order
of revocation shall stand suspended
until the conclusion of the hearing
herein directed. Notice in writing of
said hearing shall be given by the com-
mission to all the parties known to it
to be interested in such license twenty
days prior to the time of said hearing.
Said hearing shall be conducted under
such rules and in such manner as the
commission may prescribe. Upon the
conclusion hereof the commission may
aflirm, modify, or revoke said orders
of revocation,

Sec. 15. All laws of the United States
relating to unlawful restraints and
monopolies and to combinations, con-
tracts, or agreements in restraint of
trade are hereby declared to be appli-
cable to the manufacture and sale of
and to trade in radio apparatus and
devices entering into or affecting inter-
state or foreign commerce and to inter-
state or foreign radio commaunications.
Whenever in any suit, action, or pro-
ceeding, civil or criminal, brought
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under the provisions of any of said
laws or in any proceedings brought to
enforce or to review findings and
orders of the Federal Trade Commis-
sion or other governmental agency in
respect of any matters as to which
said commission or other governmental
agency is by law authorized to act,
any licensee shall be found guilty of
the violation of the provisions of such
laws or any of them, the court, in addi-
tion to the penalties imposed by said
laws, may adjudge, order, and/or
decree that the license of such licensee
shall, as of the date the decree or judg-
ment beconies finally effective or as of
such other date as the said decrees
shall 6ix, be revoked and that all rights
under such license shall thereupon
cease: Provided, however, That such
licensee shall have the same right of
appeal or review as is provided by law
in respect of other decrees and judg-
ments of said court,

Sec. 16. Any applicant for a con-
struction permit, for a station license,
or for the renewal or modification of
an existing station license whose ap-
plication is refused by the licensing
authority shall have the right to ap-
peal from said decision to the Court
of Appeals of the District of Columbia ;
and any licensee whose license is re-
voked by the commission shall have the
right to appeal from such decision of
revocation to said Court of Appeals of
the District of Columbia or to the
distriet court of the United States in
which the apparatus licensed is oper-
ated, by filing with said court, within
twenty days after the decision com-
plained of is effective, notice in writing
of said appeal and of the reasons
therefor,

The licensing authority from whose
decision an appeal is taken shall be
notified of said appeal by service upon
it, prior to the filing thereof, of a
certified copy of said appeal and of
the reasons therefor. Within twenty
days after the filing of said appeal the
licensing authority shall file with the
court the originals or certified copies
of all papers and evidence presented
to it upon the original application for
a permit or license or in the hearing
upon said order of revocation, and also
a like copy of its decision thereon and
a full statement in writing of the facts
and the grounds for its decision as
found and given by it. Within twenty
days after the flling of said statement
by the licensing authority either party
may give notice to the court of his
desire to adduce additional evidence,
Said notice shall be in the form of a
verified petition stating the nature and
character of said additional evidence,
and the court may thereupon order
such evidence to be taken in such
manner and upon such terms and con-
ditions as it may deem proper.

At the earliest convenient time. the
court shall hear. review, and deter-
mine the appeal upon said record and
evidence, and may alter or revise the
decision appealed from and enter such
judgment as to it may seem just. The
revision by the court shall be con-
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Bakelite molded cover for Sparks-Withington connector
Made by Sparks-Withington Co., Jackson, Mich.

BAKELITE
—a trade-mark that will protect
manufacturer, dealer and consumer

There is no chance for the substitution of inferior
materials when radio parts are marked “Bakelite”—
for it is a trade-mark that only those who are using
the genuine material are allowed to use.

By insisting upon the use of the trade-mark “Bake-
lite”, manufacturers are assured of molded parts of
uniform quality, color and lustre. Through the use
| of this trade-mark the dealer is protected against
imitation products, and the consumer may accept
parts so marked with confidence in their genuineness.

Bakelite engineers and research laboratories are
always ready to cooperate with radio manufacturers
in adapting Bakelite to their own particular needs.

Write for Booklet 38

| BAKELITE CORPORATION
247 Park Ave., New York, N.Y. Chicago Office, 636 W. 22nd St.
| BAKELITE CORPORATION OF CANADA, LTD., 163 Dufferin St., Toronto, Ont.

BAKELIT

THE MATERIAL OF oo A CEIEESAND UISES

“The regi s!ered Trade Mark and Symbol shown above may be used only on products made from materials
Under the capital “*B" is the vumerical sign for infinity, or unlimited
quantity. It uymbohzu the infinite number of present and futuze uses of Bakelite Corporation's products.™
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fined to the points set forth in the
reasons of appeal.

Sec. 17. After the passage of this act
no personm, firm, company, or corpora-
tion now or hereafter directly or in-
directly through any subsidiary, as-
sociated, or affiliated person, firni, com-
pany, corporation, or ageut, or other-
wise, in the business of transmitting
and/or receiving for hire energy, com-
munications, or signals by radio in ac-
cordance with the terms of the license
issued under this act, shall by pur-
chase, lease, construction, or otherwise,
directly or indirectly, acquire, own,
control, or operate any cable or wire
telegraph or telephone line or system
between any place in any State, Ter-
ritory, or posscsion of the TUnited
States or in the District of Columbia,
and any place in any foreign country,
or shall acquire, own, or control any
part of the stock or other capital share
of any interest in the physical property
and/or other assets of any such cable,
wire. telegraph, or telephone line or
system, if in either case the purpose
is and/or the effect thereof may be to
substantially lessen competition or to
restrain commerce hetween any place
in any State, Territory, or possession
of the United States or in the Distriet
of Columbia and any place in any
foreign country, or unlawfully to create
monopoly in any line of conmerce; nor
shall any person, firm, company, or
corporation now or herecafter engaged
directly or indircctly through any sub-
sidiary, associated. or atfiliated person,
company. corporation, or agent, or
otherwise, in the business of transmitt-
ing and/or receiving for hire messages
by any cable, wire, telegraph, or tele-
phone line or system (a) between any
pluce in any  State, Territory, or
possession of the United States or in
the District of Columbia, and any
plaee in any other State, Territory, or
possession of the United States; or (b)
between any place in any State, Terri-
tory, or possession of the TUnited
States, or the District of Columbia, and
any place in any foreign country, by
purchase, lease, construction, or other-
wise, directly or indireetly acquire,
own, control, or operate any station or
the apparatus thevein, or any system
for transmitting and /or receiving radio
conununications or signals bhetween any
place in any State. Territory, or posses-
sion of the United States or in the
District of Columbia, and any place in
any foreign country, or shall acquire,
own, or control any part of the stock
or other capital share or any interest
in the physical property and/or other
assets of any such radio station, ap-
paratus, or systeni, if in either case the
purpose is and/or the effect thereof
may be to substantially lessen competi-
tion or to restrain connmerce between
any place in any State, Territory, or
possession of the United States or in
the District of Columbia, and any place
in any foreign country, or unlawfully
to c¢reate monopoly in any line of
commerce,

See. 18, If any licensee shall permit
any person who is a legally qualified
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candidate for any public office to use
a broadcasting station, he shall afford
cqual opportunities to all other such
candidates for that office in the use of
such broadcasting station, and the
licensing authority shall makes rules
and regulations to carry this provision
into effect: Provided, That such
licensee shall have no power of censor-
ship over the material broadcast under
the provisions of this paragraph. No
obligation is hereby imposed upon any
licensee to allow the use of its station
by any such candidate.

Sec. 19, All matter broadecast by any
radio station for which service, money,
or any other valuable consideration is
directly or indirectly paid, or promised
to or charged or accepted by, the
station so broadcasting, from an_v'
person, firm, company, or corporation,
shall, at the time the same is so broad-
cast. be announced as paid for or
furnislied, as the ease may be, by snch
person, firm, company, or corporation.

Sec. 20. The actual operation of all
transmitting apparatus in any radio
station for which a station license is
required by this act shall be carricd
on only by a person holding an- oper-

ator’s license issued hereunder, No '

person shall operate any such appara-
tus in such station except under and in
accordance with an operator's license
issued to him by the Secretary of
Commerce.

Sec. 21. No license shall he issued
under the authority of this act for the
operation of any station the construe-
tion of which is begun or is continued
after this act takes effect, unless a
permit for its construction has been
granted by the licensing authority upon
written application therefor. The
licensing authority may grant such
permit if public convenience, interest,
or necessity will be served by the con-
struction of the station. This applica-
tion shall set forth such facts as the
licensing authority by regulation may
prescribe as to the citizenship, char-
acter, and the financial technical, and
other ability of the applicant to con-
struct and operate the station, the
ownership and loeation of the proposed
station and of the station or stations
with which it is proposed to communi-
cate, the frequencies and wave length
or wave lengths desired to be used, the
hours of the day or other periods of
time during which it is proposed to
operate the station, the purpose for
which the station is to be used, the
type of transmitting apparatus to be
used, the power to be used, the date
upon which the station is expected to
be completed and in operation, and
such other information as the licensing
authority may require. Such applica-
tion shall be signed by the applicant
under oath or affirmation.

Such permit for construction shall
show speeifically the earliest and latest
dates between which the actual opera-
tion of such station is expected to
begin, and shall provide_that said
permit will be automatically forfeited
if the station is not ready for opera-
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tion within the time specified or within
such further time as the licensing
authority may allow, unless prevented
by causes not under the control of the
grantee. The rights under any such
permit shall not be assigned or other-
wise transferred to any person, firm,
company, or corporation without the
approval of the licensing authority, A
permit for construction shall not be
required for Government stations. ama-
teur stations, or stations upon mobile
vessels, railroad rolling stock. or air-
craft. Upon the completion of any sta-
tion for the construction or continued
construction for which a permit has
been granted, and upon it being made
to appear to the licensing authority
that all the terms, conditions, and
obligations set forth in the application
and permit have been fully .met, and
that no cause or circumstance arising
or first coming to the knowledge of the
licensing authority since the granting
of the permit would, in thé judgment of
the licensing authority, make -the
operation of such station against the
public interest, the licensing authority
shall issue a license to the lawful
holder of said permit for the operation
of said station. Said license shall con-
form generally to the terms of said
permit.

Sec. 22, The licensing authority is
authorized to designate from time to

time radio stations the communica-[

tions or signals of which, in its opinion,
are liable to interfere with the trans-
mission or reception of distress signals
of ships. Such stations are required
keep a licened radio operator listening
in on the wave lengths designated for
signals of distress and radio comnruni-
cations relating thereto during the
entire period the transmitter of such
station is in operation.

Sec. 23. Every radio station on ship-
board shall be equipped to transmit
radio communications or siguals of dis-
tress on the frequency or wave length
specified by the licensing authority,
with apparatus capable of transmitting
and receiving messages over a distance
of at least 100 miles by day or night.
When sending radio communications or
signals of distress and radio communi-
cations relating thereto the transmitt-
ing set may be adjusted in such a man-
ner as to produce a maximum of radia-
tion irrespective of the amount of inter-
ference which may thus be caused.

All radio stations, including Govern-
ment stations and stations on board
foreign vessels when within the terri-
torial waters of the United States,
shall give absolute priority to radio
communications or signals relating to
ships in distress: shall cease all send-
ing on frequencies or wave lengths
which will interfere with hearing a
radio communication or signal of dis-
tress, and, except .when engaged in
answering or aiding the ship in dis-
tress, shall refrain from sending any'
radio conimunications or signals until
there is assurance of no interference.

(To be concluded in April Radio
Engineering)

Radio Enginecring, Marcl, 1927
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PUSH PULL SWITCH—
fully guaranteed. Will stand ! i
high woltage  (Actual Sise) THE SOCKET FOR MANUFACTURERS one hole panel mounting—

SHORT JACK No. 1—

brass, nickel plated, phosphor
bronze springs, fabric backed
Bakelite insulation. (Actual
Size)

A new Saturn development which saves assembly
time—decreases shipping weight. Costs less—AND
IS ELECTRICALLY MORE EFFICIENT due
to the minimum amount of metal used.

Genuine bakelite—one or two hole mounting.
Have you received samples?

“SATURN PRODUCTS
|v f § FOR
y s b2
| Better Connections i B
S . two hole panel or base mount-
:’_‘}Y,‘:E‘%ofvs,cigg SwiTCH have, for years, been standard equip- ing. (Actual Size)
{:?:;élfd' ""’éi‘;éi'd ‘?S("c‘"";jff& ment for the leading set manufacturers.
reak action. . Lab. Insp. :
.}4-1)251_—3?\.253\,, aé,qc?,fz, Samples and quotations on request =
12€ 1

i
The Saturn Mfg. and Sales Co., Inc. T WA
48 Beekman St. - Dept. R.E. - New York, N. Y. 1 ‘

SHORT JACK No. 1B—
Base mounting with bracket
support. (Actual Size)

TOGGLE SWITCH—Double
wiping contact—small—com-
pact—cannot get out of order.

_’Engineering

|

' Instruments

Radio engineers: — Your experimental and
development work requires the use of accurate and

reliable instruments for dependable results. g M s e
Jewell radio instruments are the standard of the Pattern No. 64
Radio industry and are used the world over. _ Radio_irequency Ammcter is a 3
inch diameter thermo couple type in-
Our line of instruments is very complete with ~ strument. dhe thero ol oncts o
i are made from special noun-oxidizing
styles and types for every use. alloys guaranteed to stand 30% over- |
Y 3 : load. The movement parts of the
I rite us about your instrument requirements instrument  are silvered and it 18
. : 3 e . . equipped with a zero adjuster.  The
and ask us for a copy of our Radvo instrument Cata B e . Jo
[O_(/Il(.’ No. 15-C. acters, Jewell instruments are hand-

some as well as accurate and rugged.

- Jewell Electrical Instrument Co.
1650 17 alnut Street - Chicago

“27 Yaars Making Good Instruments”
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With the Manufacturers

Current news about the activities and plans of the radio manu-
facturers and concerns which make things used by the industry

Precise

The Precise Manufacturing Com-
pany, 254 Mill St., Roclester, New
York, is manufacturing several inter-
esting items. The Precise Micro-
denser is a variable midget condenser
made in various capacities. The 100
mmf. Microdenser is suitable for
capacitatively coupling the antenna to
the grid in broadcast receivers.

The Precise Microdenser finds many
uses In various circuits

The ganged condensers made by
this company are ingeniously designed.
They are equipped with mounting
brackets for sub-panel mounting and
the separate condensers are connected
together with flexible couplers. These
couplers are muade in two ways. One
has a bakelite disk which acts as an
insulator, and the other has a phos-
phor bronze disk which connects all
rotor shafts together,

Acme Wire Company

Mr. Thomas B, Rhodes announced
this week to the electrical and radio
trade that the wound condenser for-
merly trade-marked ‘SANGAMO’ will
now be Lknown as ‘PARVOLT.

The Acme Wire Company, of New
Haven, Connecticut, who furnished the
condenser cartridge to the Sangamo
Company will now manufacture the
condenser it its entirety, Distribution
plans on the condenser will not be
altered.

This change also brings the Vice-
Presidency of Rossiter and Company,
New York, to Thomas B, Rhodes, who
has been associated with Sangamo for
the past 13 years.

This contact with the Sangamo
Llectric Company will not be com-
pletely broken as he will continue re-
lations with both Sangamo and Acme
Wire Cowpany in reference to their
advertising and publicity.

Mr. Rhbodes takes with him to
Rossiter the exclusive sales represen-
tation from Cleveland east for all
Sangamo Radio products and the
Parvolt Condenser.

This move is of particular interest
as it marks the entrance of Mr.
Ithodes, an executive with more than
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24 years of experience in the electrical
industry, into the radio business.

His new work will not be un-
familiar as he has been in clarge of
radio and radio development for the
Sangamo Electric Company since they
entered the field 3 years ago.

Buckingham Radio Corporation

Roy T. Anderson, formerly of the
Lincoln-Lily Advertising Agency of
Chicago, has now become Vice-Presi-
dent and Sales Manager of the Buck-
ingham Radio Corporation, 25 BE.
Austin, Chicago, Il

Mr. Anderson has been successfully
associated in the advertising business
for over eight years and his recent
decision to enter the radio industry
should prove even more beneficial to
him, and to his business associates.

The Buckingham Radio Corporation,
according to Mr. Anderson, is now
making active plans for a larger
national distribution on their exten-
sive line of chassis, cabinets and one
and two-dial receivers,

Mr. Roy T. Anderson, the new Vice-
President of the Buckingham Radlo
Corporation

Todd Electric Company

The Todd Electric Company, Inc., 36
W. 20th St., New York City, is manu-
facturing an A and B power unit.

The A battery is of the Alkaline
Edison type, which will last indefi-
nitely. The General Eleetric Trickle
charger bulb is used.

The Rojas rectifier, which employs
a new system of rectification, is used
in the B circuit. Fourteen microfarads
of condensers are employed in the filter
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circuit, and these are guaranteed for
a continuous working voltage of 750
D.C. Variable resistances control the
output of the detector -and radio fre-
quency B voltage taps, so that the
unit is adaptable to any receiver using
up to and including six tubes.

RCA Announces High Mu
Tube

Recause of the widespread interest
of amateurs in resistance coupling a
high mu tube especially designed with
a view to providing high amplification,
and suitable as a detector as well as
an amplifier, is now announced by the
Radio Corporation of America. - This
is the UX-240 Radiotron, which in
general appearance and physical di-
mensions is similar to the well-known
UX-201-A Radiotron.

The UX-240 Radiotron is*a storage
battery tube, with a one-quarter
ampere, long-life filament of the
thoriated tungsten type. A standard
UX base is provided. This tube is
intended to provide the highest prac-
tical voltage amplification so easential
in resistance-coupled amplifiers, This
method of amplification, in contrast
with the transforiner-coupled method,
depends entirely upon the tube for the
step-up effect. In transformer coupling,
on the other hand, the step-up efiect i
brought about by the transformer
ratio as well as the tube. Therefore
Radiotron UX-240 has been designed to
provide an amplification factor of 20.

The overall amplification of one
stage of resistance coupling, employing
the UX-240, is substantially equivalent
to the average stage of transformer
coupling employing the UX-201-A. "T'his
is contrary to general belief which
holds that resistance-coupled circuits
give such poor amplification that an
additional stage or two are necessary
to produce salisfactory volume. When
a general purpose tube of moderate
amplification is employed, this is ad-
mittedly the case. It may also be the
case when tubes of a lower mu than
30 are employed. But with Radiotron
UX-240 in the detector stage as well
as in the first stage, there is adequate
output to operate a power amplifier
at full volume.

With the exceptional amplification
factor (high mu) of the UX-240, it
becomes possible for amateurs to re-
duce resistance-coupled amplification
to two stages, namely, the first stage
with this tube rollowing the detector
employing the same type tube, and the
second stage with a Power Amplifier
Radiotron. The cost of the condenser,
plate coupling resistor, the grid leak
employed in each resistance-coupled
stage is only a fraction of the cost
of the usual transformer.

Resistance-coupled  circuits have
heretofore been limited in popularity
because of the high B-battery drain.
This was true when the general pur-
pose type tube was misapplied to re-
sistance coupled circuits which call for
.a high mu tube. The “B” or plate

Radio Enginecring, March, 1927
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“The soul of music slumbers in the shell
Till waked and kindled by the master’s spell.”
(Samuel Rogers — “Human Life”).

ITHIN your set slumbers a world of music which you
C/ \/ can charm to a living fullness and richness of tone by
installing Thordarson Amplification.

The manufacturers of leading quality receivers have recognized
in Thordarson Amplifying Transformers a fidelity of musical re-
production which removes the ordinary artificial tones of radio
and replaces them with living harmonies.

Whether you are buying a complete receiver, or whether you are
building your own—if you enjoy music —be sure that your trans-

THORDARSON

RADIO TRANSFORMERS
Supreme in Musical Performance!

THORDARS% ELECTIRIC MANUIZ%(SZTURING CO.

ansformer Specialists Since
“WORLDS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS

CHuron and Kingshury Streets — Chicago.lll.USA.

e

Thordarson Amplifying

Transformer R-200

A
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current drawn by the UX-240. how-
ever, is about one-tenth that drawn
by tlie average geheral purpuse tube
for the same purpose, even when opel-
ating at "I voltages of 130 to 180
which ave essential for proper resulrs
with resistance-coupling.
The characteristics of the
Radiotrou are as follows.
Filaumeut Voltage........ 5.0 volts
Filament Current.... .25 amperes
Maxihmum Plate Voltage. .180 volts
Recommended B Vopltage..135-180
volrs
Voltage Amplification Factor (mu)
30
I'late Resistauce..... 150.000 ohms
Plate Current at rated volrages.
.2 milliamperes
When employed in resistunce-coupled
amplitication, the UX-240 should have
a2 negative grid bias, which may be
obtained from a “C” battery, to ensure
freedom from distortion. Only the
highest grade blocking condensers and
resistances shonlil be ewployed. The
condensers unist have high insulation
resistance, while the resistances must
be cupuable of withstanding the neces-

UX-240

sary curvent tlow wirhout deteriora-
tion.  Otherwise, noisy reception may
result sooner or later. The UN-210

itself is non-microphonic and otherwise
free from noises.

The following values are recom-
mended tor resistance-coupled amplifi-
cation with the UNX-240:

Blocking Condensers. .. .005-.05
niicrorarads

Amplitier Grid lLeaks 2 megolus.

“B” Plate Coupling - Lo
Voltage Resistance Voltage
(Volts) (ohms) (Voltx)

180 254,000 -3

1385 250,000 a5

Lmployed as a detector. the UXN-240
Radiotron may be connected in the
conventional manner with grid leak
and grid lealkk condenser. "The con

denser should be of .00025 miveorarads
capacity. while rhe 2rid leak and plate
coupling resistance are as follows:

“B” I'tate Coupling
Voltage Ttesistunce Grid Tealk
(Volis) (ohms) Values
180 250.000  2—5 megohius
136 250.000 25 megobms
Where minimum ot distortion is
preterved rather than extreme sensi-
tivity, o different detector cirenit
using a " batrery instead ol a grid
Jeak and condenser is recommended.

A comunon “C bhattery for detector
and amplitiers may be used. the “C”
connection being simllar in both in-
stances. It wi]l be noted. however,
that a higher “C” voltage is used for

detection.

B Plate Coupling o
Voltage Resistance Voltage
(Volts) (olhms) (Volts)

180 250,000 -4.5

135 250,000 -3

With the appearance of the UX-240
Radiotron, it is contidently expected
that resistance-coupling will Dbecome

increasingly popular with amateurs.
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Rono

The Rono Manufacturing Company,
426 Clinton St., Chicago, makes a de-
vice known as the IRono Multi-stage
Jack Filament Switch. This unit has
seven terminals and, when correctly
wired into the eciveuit, it switches the
speaker from one to two stages of
audio by a turn of the knob.

This Rono device takes the place of
all jacks and switches ordinarily used
in the audio stages

Auto Vacuum Products Co.

The Auto Vacuum Products Company,
220 W. 42nd St, New York City, is
manufacturing a new B eliminator,
kuown as the Auto-B. The rectifying
element used is the “recto-cell,” which
has successiully passed the rigid tests
of technieal authorities,

The unit contains a saline solution,
whicli is hariless to rugs or clothing,
The only attention required is the ad-
dition of (istilled water once or twice
i year.  The device is designed to
operate from 110 volts, 60 c¢ycle, A.C.
current, and supplies sullicient I3 po-
tential for sets using up to ten tubes.

A harmless saline solution is used in
the Auto B

Jewell

The Jewell Electrical Instrument
Company, 1650 Walnut St., Chicago,
has recently started production upon
a B eliminator tester. This device con-
tains suitable high reading meters, and
an adjustable control by which any de-
sired load can be placed upon the
eliminator under test. The awount of
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current drain indicated on the milliam-
meter is controlled by the variable re-
sistance and the high resistance volt-

The Jewell B eliminator tester gives
accurate, readings on the output of
plate supply units

meter gives the output voltage at the
current draw shown. Tle connections
to the instruments are such that the
current drawn by the volfieter is
part of the actual load, and therefore
¥ery accurate readings are possible.

Westerland

The Westerland Corporation, Dobbs
Ferry, New York, makes the Wester-
land Tuning Dial and Station Finder.
This dial can be instantly changed
from coarse tuning to tine, and special
indicators are provided so that the
call letters of stations heard can be
shown directly on the dial. The list
price is- $2.50.

The Westerland Station Finder affords
a choice of fine or coarse tuning

Changes in Dubilier Organization

Mr. William Dubilier, Technical
Director of Dubilier Condenser Cor-
poration, who organized and has

headed the company since its incep-
tion, is pleased to announce the elec-
tion of Mr. Fred D. Williams as Presi-
dent and Director of Sales, effective
as of Febhruary 15th. Mr. Dubilier
has long felt the need of additional
executive help in the corporation, so
that he could devote his entire time
to the development and refinement of
Dubilier products.

The tremendous amount of research
and development work required in
this industry is important beyond the
conception of those unfamiliar with
the field and it is Mr. Dubilier’s .in-
tention to have his corporation con-
tinue to step ahead of the 1'e<’1uire-

Radio. Engineering, March, 1927
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engineers recommend and use
CLAROSTAT wherever a varl-
able resistance is specified.
CLAROSTAT 18 time tested and
tried — for ability to cover the
entire range (from practically
zero  to 5,000,000 ohms)—for
current carrying capacity (20
watts without packing, arcing |
or crackling noises) and for
precision and dependability.

AmericanBMechanical Labs, Inc.
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almost UNANIMOUS

N overwhelming majority of
the country’s leading manu-
facturers, technicians and
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Good Radio Made Better
by the Only
Lock Washer of its Kind

V - Jorden Carisch Tolke Elec. €
Gavserd Raclo & Wire Coe arisc
Gomerol Radio Cor Jefforson Electric MfyZsaith Rudio MANY manufacturers say the Shakeproof
Golden L.utz Corme Ce Es Jacobs Lock Washers and Locking Wire
7 = N Terminals are the best good radio insurance
A word of caution! While we feel highly flat- they have ever bought. And it’s what they
tered at the attempts of some unscfrupulous mgn;xfaf- say that counts.
turers to imitate CLAROSTAT, we feel it our duty to . )
emphasize the fact that the only similarity between the Here are typ}(.:al S?‘age
genuine and the poor imitations lies in the general PTOOf c’ustomers—(,losley, ada,
design and shape. Play safe. Look for the name Erla, Freshman.
| CLAROSTAT on the hottom. Shakeproof Lock Washers
‘ \ Z and Locking Terminals stop
| — - the most vicious of all
! troubles—loose connections resulting in poor
reception.
! Does Any Line Encounter Test Shakeproof Without Cost
More Difficulties, Because of Your set—completely Shakeproof pro-
i R tected—will have tight connections, absolutely
i Improper Packing, Than the tight. Shakeproof is vibration proof. The
| g LI more the vibration, the tighter those twisted
Radio Line! teeth bite into the work. Think what that
' . means in shipment. Bad bumps hurt good
We can overcome your troubles, whether radio—and there’s many a bump between
you ship large s @7 small  set— your factory and final delivery to the home.
whether they weigh ten pounds or Operators prefer Shakeproof because it
five hundred pounds. cannot be tangled.
Send—today—for ample and free quantity
‘ for your own shop test. That test will sell
you, for all time, on Shakeproof superiorities,
economies, improvements of work.
| SHAKEPKOOF LOCKING WIRE TERMINAL
Phosphor Bronze—Hot Tinned—In Sizes
for Nos. 4, 6, 8 and 10 Radio Screws
. SHAKEPROOF LOCK WASHERS
H
Our experience is at 5 (g 22
your command without P 5 \def? S\é
obligation ?_,-“--\‘, \\__.L\_//
Type 11 Type 12
External Internal
};est Tempereél Steel og Phosphor
tronze—For Standard Screw Sizes
TIFFT BROS. Shakeproof Lock Wash
Shipping cases for difficult problems. akeproo oc asher
2 Broadway New York City. Company, Incorporated
2507 North Keeler Ave. Chicago, Il
, i
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ments of the trade in ‘this highly
specialized work. Mr. Williams is
already well and favorably known to
the entire manufacturing and distribut-
ing trade of the radio industry. His

Harry J.
Dubilier Condenser Corporation

Houck, Chief Engineer,

success with the Majestic B Battery
Eliminator is universally known. In
his new position he will be of con-
siderable help to both manufacturers
and distributors because of his defi-
nite knowledge of their problems
gained through his close contact with
thiem in the past.

Mr. Dubilier stated that at the
present time the Company is in a
better position, both from a financial
and organization standpoint, than ever
before in its history.

Mr. W. T. Smith, Vice-President of
W. A, Harriman & Co,, Inc., as Chair-
man of the Board of Directors, brings

to the company a wealth of experience,

of industrial management and financial
control which is invaluable,

Mr. T. C. Hammond, who continues
as Vice-President and General Man-
ager has had a wide experience in
factory and organization management,

Mr. W. J. Smith will continue as
Treasurer of the company.

Mr. C. H. Alvord, formerly as-
sociated with the Aimneriean Bosch
Magneto Company, as Superintendent
of factory, will be in charge of pro-
duction. Mr. Alvord is experienced in
the manutacture of condensers, and
his intensive study of condenser prob-
lems from a production standpoint
makes him especially fitted for this
position.

Assisting Mr. Dubilier in his re-
search and development work will be
Mr. "Harry W. Houck, who has been
appointed Chief Engineer of the com-
pany. Mr. Houck has been associated
with Mr. Dubilier for the past six
years, and is well known in radio
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engineering circles, especially in de-
veloping the second harmonic prin-
ciple (Super-Heterodyne) which he
devised in collaboration with Mr. E.
H. Armstrong for the Radio Corpora-
tion of America.

Hahn President of Amrad

At a recent meeting of the Board
of Directors of the Amrad Corporation
located at Medford Hillside, Mass-
achusetts, Major James E. Hahn wus
elected President. Major Hahn’s
activities in the radio industry are per-
haps better known in Canada than in
the States. Major Hahn is President
of the DeForest Radio Corporation,
Ltd., Toronto, Canada, in which Powel
Crosley, Jr., I'resident of The Crosley
Radio Corporation in Cincinnati, is
heavily interested. Major Hahn, dur-
ing the comparatively few years of his
activities in the radio industry, has
built the DeForest Corporation, Ltd.,
Canada, to an outstanding position in
the Dominion, having attained first
position in number of sets sold there.

Major Ilahn succeeds Harold J.
T'ower as DI’resident of Amrad. Mr.
Iower’s activities in the radio industry
date back to the pioneer days hefore
the war. He is withdrawing from
Amrad, having sold his interest in the
Corporation to M:ajor Hahn. to engage
in an independent radio business of
Lis own.

Splitdorf Bethlehem Electrical
Company

Robert W. Porter, General sales
manager of the Splitdorf Bethlehem
Electrical Company, has been elected
vice-president in Charge of Sales, it
is announced by Walter Rauten-
strauell, president of the company. At
the last meeting of the Board of
Directors, Mr. Rautenstrauch reported
the results of a thorough canvass of
the territory in which the Splitdort

company is represented by 10,000
dealers, and stated that commitments
on 1927 business were already in ad-
vance of 1926. He announced an
annual saving of $200,000 as the re-
sult of improved munufacturing
methods which were recently intro-
duced.

Fred D, Williams, President and Dir-
ector of Sales, Dubilier Condenser
Corporation

Crosley

Powel Crosley, Jr.,, President of the
Crosley Radio Corporation and his
newly appointed assistant, Ralph H.
Langley. Mr. Langley developed the
first airplane transmitter several years
ago and he is considered one of the
leading scientists in the radio industry.
in his new capacity Mr, Langley will be
Mr. Crosley’s technical advisor. For
the past six years Mr. Laugley has
been in charge of receiving set develop-
ment for the General Electric Company.

Powel Crosley, Jr., and Ralph H. Langley. Mr. Langley was formerly with
the General Electric Co., and is 'now to direct the technical and engineering
enterprises of the Crosley Radlo Corporation
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Trade Mark Reg. U. S. Pat. Office

CONDENSERS
and B-BLOCKS

o | -
Are Standard Equlpment on | The first condenser B BLOCK, specifically de
° * e signed for use with the Thordarson Power Com-
the Ftnest Recewtng Sets ! pact Type R-171, is the TOBE B BLOCK Type
R-171. The terminals are arranged so that they
1. They increase saleability of the set at a come close to those on the Thordarson Power
relatively small cost. ‘ Compact. for minimum time and length of wir-
2. Radio buyers readily see their advantages ing. Short-path, non-inductive condensers are
over binding posts. used for increased efficiency: The price is $12.00.

Thordarson makes a 210 unit, also, and there is

the TOBE B BLOCK Type R-210 to go with it.

2

3. They insure positive contacts, and instant
inscrtion or removal of cord tips.

4

. Heavily nickel-plated and ingenious in

desi th k d = Price, $13.00
€esIgn e make every set more allrac- A "
live.g ’ v The National Power Amplifier uses TOBES
5. The most up-to-date conneections for bat- [ throughout.

tery leads, aerials, ground wires, loud
speaker, etc.

TO DEALERS
Union Radio Tip Jacks sell fast and profit-
ably at 25c a pair. Feature this Item—fans
need many pairs of jacks for input and out-
put leads.

Firmly grip all wires from No. 11 to No. 24 B & §
gauge. Three sizes for all panels. Type A (Standard)
for 3/16"” to 4" panels. ype B (Special) for panels,
cabinet walls and partitions from 5/16” to %;” thick.
Type C (Standard) for panels up to 4” thick. Packed
in self-selling cartons of 1/12, ¥4 and 1 gross pairs.

A 1-Mfd. TOBE By-Pass Condcnser is specified
for usc with the
OFFICIAL
BROWNING - DRAKE

IDENTIFICATION TAGS |
Hard red fiber ovals marked with pro%er idénﬁﬁcau'.ons KIT - SET

:{c.bag:z::?z&ﬂ%?‘b:?tgya:rﬁ;v’ﬁng lubcs6.7'P§ck93:i This embodies the latest 'and. most advanced
100 in box of one designation only. Rctail price $1.00. thought of Glenn H. Browning in the design and
Also in set of 9, retail price 10c. construction of the famous BROWNING-
DRAKE Circuitt TOBE Condensers are used
TO ALL BRANCHES F THE TRADE 2 A
Send for illustrated cig:ular an% samples of these fast ‘!“OUghOUL This 18 another substantial recogni-
selling radio products, and details of our attractive [ tion of TOBE quality.
proposition,
Send for Price List E-3
UNION~RADIO~«CORPORATION | b b
124 +~ SUS SEX ~ AVENUE # NEWARK~N.J Tobe Deutschmann Co.
NEW~YORK~+ OFFICB”QO‘EAST’SQU +STREET. l Engineers and Manufacturers of Technical Apparatus
| \ Cambridge, Mass.
e e _————__==3
Radio Bngineering, March, 1927 Page 837
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LLeading AIll Radio
~Fan Publications

The most sophisticated radio bugs have been

. B
amazed to find that there is as much truly new
dope as is published monthly in Radio Me-
chanics, and the method in which it is presented

has delighted them.
RADIO MECHANICS MAGAZINE Chicago, 307 N. Michigan Ave.
Edited by M. B. SLEEPER Phone, State, 6079
“The Fun of Radio Is New York, 52 Vanderbilt Ave.
in Doing It Yourself” Phone, Vanderbilt, 2274
Page 638 /Hua‘a‘u Engineering, March, 1927
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“Built Better”

FILTER CONDENSER
BLOCKS

@é
s 33
Q

———————

The Am-
plion unit
helps any
set to gwe
its best
perform-

J ance.

Many set manufacturers
have accepted our offer
of cooperation—

Our engineering staff is at your service
for all problems of enclosed units and
matching unit to your set electrically.

We will be glad to discuss these mat-
ters with you at any time.

The Amplion Corporation of America
New York City

Suite W, 280 Madison Ave.

<
A4
Radio’s Latest Improvem
4 ® ®
ﬁ R O N O Copper Shielding
MULTI-STAGE JACK
and o
FILAMENT SWITCH
EkEh. .. - R Gives better reception
The Rono eliminates all jacks and push-pull plugs and attendant
gt o s, s B i e B S o loser selectivity and
audio . . PSS
moo!unting,—savegs time, labor agd cost. Absolutely efficient. Write closer s€ ectvl y an
for samples and descriptive material. .
Manufacturers and Jobbers, communicate. ﬁl‘ler tOI‘le quallty.
RONO MFG. CO., 426 So. Clinton St., Chicago, Il
» Sheet copper combines
higher conductivity
READY SOON with easy working
Our engineers have been working steadily for many months 8n0
to prepare the new United Scientific Laboratory line of radio qualltles'
products, which will be ready soon. It has been our purpose
in the preparation of this new line of radio products, to meet
the greatest demand with a dependable line that will give
jobbers and dealers the opportunity to make bigger PROFITS
with a quick turnover.
United Scientific Laboratories, Inc.
80 Fourth Ave. New York City
o COPPER & BRASS
St. Louis Cin;\:inniati RESEARCH ASSOCIATION
‘é‘&l‘iﬁﬂ“ Piniadeionia 25 Broadway — New York
Minneapolis San Francisco
Canadian Office: London, Ontarie
e
Radio Bungineering, March, 1927 Page 639
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Why do Leaders
use DURHAMS?

When 17 of the largest and most
important manufacturers of radio
receivers use
Durham Re-
sistors exclu-
sively there
must be a very
good reason.

500 ohms to 10

megohms

RESISTORS

INTERNATIONAL RESISTANCE
COMPANY

Dept. G, Perry Bldg., Philadelphia, Pa.

The Contact
Radio ReliesOn!

Wherever a sure, safe and fool-proof
connection is necessary radio engi- |
neers rely upen E B Y Binding Posts
to do the job. al

If you are building a famous circuit — Hammar-
lund-Roberts, Infradyne, Cockaday L.C. 27 or any
one of many others you will find EBY Binding
Posts specified. Likewise eight out of ten of the
radio receivers manufactured are E B Y equipped.
Such acceptance is the result of experiments dat-
ing from the beginning of radio. We will gladly
furnish complete information upon request.

The H. H. EBY MFG. CO., Inc., Philadelphia, Pa.

EBY

BINDING POSTS

Page 640

4 NEW ADDITION

to our line — the TRUPHONIC
Standard amplifier tube—a high-
mu tube, capable of handling a
heavier signal without loss of
clarity and with an increase in
volume.

Especially designed for the
TRUPHONIC audio amplifier
(an H. P. Donle development)

and TRUPHONIC equipped
sets.

$2.50

THE DONLE-BRISTOL CORP.,
52 Cambridge St.,
MERIDEN — CONN.

<4

Radio Engineering, March, 1927
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USE THESE COILS
POLYMET AND IMPROVE ANY
BLOC Cc
nr  one RADIO RECEIVER!

CAP-14.MFD @QERD CQIL

Polymet Manufacturin 5 ~ SUPER-SENSITIVE
New York 9 COTp

INDUCTANCE UNITS

o 4

TUNED RADIO
FREQUENCY KIT

Radio Engineers $12.00
NEVER Guess _
—They Know! nes treny n ¥

P

That’s why set manufacturer

after set manufacturer —

ower unit builder after &
S zower unit buildes. aventu- sensitive S-tube Aero-Dyne receiver packed

g gl e - A .

ally turn to Polymet for F AR 1t 1 © ch
condensers. Instructions include insert showing how to wire
up for a power tube if desired

Uses .00 nde r e colo | y
C 1 Cti

Polymet Condensers are
Poly Ry pass Condensers proving their unqualified su-
periority every day in the
laboratories of these manu-
facturers. And thousands of
Polymet Condensers, em-
bodied in sets and power
units, in homes throughout
the country, are standing

out as primary factors in LOW WAVE TUNER KIT
satisfactory, lasting perform- $12.50

ance.

We will gladly send Completely interchangeable. Adapted by experts
you cutwleg and com- and amateurs. Range 15 to 130 meters. Includes
plete information re- three coils and base niounting, covering T. S
garding Polymet Con- bands, 20, 40 and 80 meters. You can increase

densers and other

Polymet Products on the range of this short wave tuner by securing

reymest. coils Nos. 4 and 5. Combined range of 15 to

Poly Filter Condensers 550 meters. Both interchangeable coils fit same

N : base supplied with short wave kit and use the

Polymet Manufacturing Corporation same condensers. Coil No. 4 price $4.00; Coil
599 H Brondu ay New York City No. 5 price $4.00.

Get these Coils from your nearest dealer. If he should be

st f
P O l Y M I : T out of stock, order direct from the factory.

AERO PRODUCTS, INC.

?
P R O D U ‘ I S Dept. 17, 1772 Wilson Ave,, Chicago, Ill.
]

Radéo Engiucering, March, 1937 Page 631
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- 1

Testing of Radio |
Apparatus |

We make a specialty
of testing condensers
at radio frequencies

Electrical Testing Laboratories

80th St. and East End Ave., New York City l
|

SHIELDING |
TERMINALS—ANGLES—DIES l

METAL STAMPINGS
TO ORDER

AN

\®)

i

Our Battery of Automatic
Presses assures quick serv-
ice—economy in cost—

>
engineering accuracy. l\ \_:) ) I
MAY WE QUOTE YOU \3-8/ E

ON YOUR

F. R. ZIERICK MACHINE WORKS
6-8 Howard St., Dept. R. E. New York City

WORK? |

<4

e

& -

~WIRE—

STRAND—Antennae (plain or
enameled )—Double Galvanized.
WIRE—Antennae (plain or enam-
eled) Connecting and Ground
(Rubber) covered, braided or plain.
BUS BAR—Litzendraht-Loop.
MAGNET (Cotton or Silk).

John A. Roebling Son’s Co.
Trenton, N. J.

LACQUERS

FOR THE

RADIO INDUSTRY

Egyptian Lacquer Co.

Dept R.E.

90 West St.,, New York City

&

<

See That Screw
A screw-driver ad-
justs an X.L in

crowded places

~ X.L. VARIO!
DENSE

e

i

RESULTS in easier
tuning, more distance,
volume and clarity—greater
stability. Indorsed by leading
authorities.
““N" A slight turn obtains correct tube
oscillation on all tuned radio frequency circuits.
Neutrodyne, Roberts two tube, Browning-Drake, McMurdo
Bilver's Knockout, etc., capacity range 1.8 to 20 nmicrg-
microfarads. Price $1.00
Model “‘G’* with grid clips obtzins the proper grid capacity
on Cockaday circuits, fliter and intermediate frequency tuning
in heterodyne and positive grid bias in all sets. Capacity range Model G-1
00002 to .0001 M F D. Model G-5 .0001 to .0005 M F D. Model
G-10 .0003 to .001 M F D. Details on request. Price $1.50
X-L Push Post. Push it down with your thumb, insert wire, removeP pressure

Model

and wire is firmly held. Releases instantly. rice 15¢
Seven Push Post Panel permanently marked in white on black insulating
panel. In box includlng soldering ~lugs, raising bushings and screws for
mounting. etc. Price $1.50

4

X-L RADIO LABORATORIES 2%} Lirccln Ave.

<

3

For PERFECT
Filament
Control

TE—

REG W 5 FPAT Ore

The "SELF-ADJUSTING" Rheostat

Simplifies set operation.

Solves tube coritrol
problems. Avoids distortion - in receptijon.
Decreases servicing need. Lowers production
costs. Write for details.

“Fadiall @ompaqy'

50 Franklin St., New York, N. Y.

g < | -t N
’t‘% % - =
= Cardivell Condensers ! e pacsrron 8 20
x| “THE STANDARD OF COMPARISON” < Spring Binding Post Clips, Antenna
ke X Lead-ins, Ground Clamps, Spring Bmc{l}ng
¢ 35K Post Strips, and allied specialties. n-
e os ps, a p
4 PUNSICEREE et Brooklyn, New York é}; excelled facilities for manufacturing
f stamped parts for radio. Mucher is
prompt on: deliveries and right on costs.
! John J. Mucher, 109 Lafayette St., N. Y.
| e ; 4
Page 642 Radio Engineering: Mareh. 1927
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For all

Circuits

ARTE

new wire wound

FIXED RESISTORS

HEAVY DUTY TYPE

Full Size

14 to 4 ohms 25¢

For reducihg 6 volt current to
5 volts for 201 type tubes

Same size available up to 1000
ohms for use as grid and plate
resistors.

Sturdy

Permanent Accurate

o

Resistors for B Eliminators and Power devices

built to meet requirements.

ARTERRADIO CO.
CHICAGO froad

In Canada
Carter Radio Co,,
Limited, Toronto

PHILADELPHIA

Chestnut and 39th Street

Hotel Pennsylvania

Fireproof—Unrestricted Parking—Garage

OSCAR W. RICHARDS, Manager

600 ROOMS-—500 BATHS

Rooms with running water from $2.50 per day
Rooms with private bath and shower from
$3.50 per day

Food and Service the Best

Near West Philadelphia Station Pennsylvania Railroad
University of Pennsylvania—Franklin Field

i

Radio Engincering, March, 1927
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VICTOREEN —

Victoreen
R. F. Transformers

Are especially recommended
for their sharp tuning. They
are actually tuned to a pre-
cision within 1/3 of 1% —a
Victoreen feature.

Use No. 170 RF Transform-
ers for regular tubes.

Use No. 171 RF Transform-
ers for dry cell tubes.
Victoreen No. 150 coupling
unit is made for use with

A Super Set Without a Peer

Victoreen Rheostat

Zero temperature coefficient.
Increased number of turns
of wire. Three terminals
simplifying wiring. Five re-
sistances, 2, 6, 10, 20, 30
ohms, each $1.20.

Potentialities 200 or 400
ohms, each $1.50.

Master Control Unit

A one-dial unit with com-
pensator permits adjustment
up to 20 degrees variancy,
vernier

with a 360 degree
motion. Used in circuit em-
ploying 2 or more condensers
of the same capacity.

Two condenser type—$19.50. y
Extra condensers, each $4.50.

these transformers.
Victoreen Super Sets are
free  from  oscillation,
howls or squeals. Ask
your dealer or write to
us for blue print and
complete information.

THE GEO. W. WALKER CO.,,
6528 Carnegie Ave., Dept. N, Cleveland, Ohio

Merchandisers of Victoreen Radio Products

Insure Perfect
Control of Volume

ELECTRAD
Royalty
Variable

High Resistances

&
Qa0

F LOVeN Yoo
Mo 44'.//(

-
=

Sias

Tests have proven them to be the most accurate and de-
pendable resistances for controlling tone and volume.
That’s why radio authorities insist on them. Note these
superior features:

]—Resistance element is not exposed to any me-
chanical operation.

2—Electrical contact is made positive by metallic
arm on wire-wound strip.

3—The same resistance is always obtained at the

- same point.

4— Resistance value is under control in process of

manufacture and dees not change in use.

A range for every purpose—I11 in all
Type E —$2. All other types A-L $1.50
Write for technical data.

175 Varick St., New York, N. Y.

ELECTRAD

Page 643
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Information Bureau.
tisements—see index on page 598.

Buyers Directory of Equipment and Apparatus

Readers interested in products not listed in these columns are invited to tell us of
their wants, and we will inform the proper manufacturers. Address Readers’

Addresses of these companies can be found in their adver-

ADAITERS:
Bakelite Corp.

AFRIALS, LAMPSOCKET :
Dubilier Condenser Corp.

AMMETERS
Jewell Iilec. Inst. Co.

AMPLIFIERS, RESISTANCE:
Allen-Bradley Co.
Polymet Mfg. Co.

ARRESTERS, LIGHTNING:
Bakelite Corp.

BASES, VACUBM TUBE:
Balkelite Corp.
Zierick Maehine Wks.

BATTERIES, DRY:
National Carbon Co.

BINDING 1OSTS:
Bakelite Corp.
Eby, H. II. Mrg. Co.
X-I. Radio Labs,

BOXES, WOODEN PACKING
Titrt Bros.

BRACKETS, SUBPANEL:
Karuas Jilectrie Co.

BRASS:
Copper and DBrass Research
Ass'n,

CHOKES, AUDIO FREQUENCY
National Co.

CHOKES, RADIO FREQUENCY:
Cardwell, Allen D., Mtg. Co.

CHOKES, B LELIMINATOR:
American Transformer Co.
Dongan Elee. Mfg. Co.
General Radio Co.

Modern Elee. Mfg, Co.
National Co,
Thordarson Elee, Mfg. Co.

CLAMY'S, GROUND:
Mucher, J. J.

CLIPS, SPRING:
Mucher, J. J,

COILS, CHOKE:
Dudlo Mtg. Co.

COILS, IMPEDANCE:
Dudlo Mfg. Co.

COILS, INDUCTANCE:
Aero Products, Inc.
Hammarlund Mfg. Co.
Karas Electric Co.
National Co.

COILS, MAGNET:
Dudlo Mtg. Co.

COILS, RETARD:
Aero Products Co.
Hammarlund Mfg, Co.
Karas Electrie Co.

COILS, SHORT WAVE:
Aero Produets Co.
Hammarlund Mfg, Co

COILS, TRANSFORMER
Dudlo Mfg. Co.

CONDENSERS, BY-PASS:
Deutschmann, Tobe, Co.
Dubilier Condenser Corp.
Polymet Mfg. Corp.

CONDENSERS, FILTER:
Deutschmann, Tobe, Co.
Dubilier Condenser Corp.
Polymet Mfg. Co.

CONDENSERS, FIXED:
Aerovox Wireless Corp.
Cardwell, Allen D. Mtg. Co.
Deutschmann, Tobe, Co.
Dubilier Condenser Corp.
Electrad, Inc.

Polymet Mfg. Corp.

CONDENSERS, MIDGET:
Cardwell, Allen D, Mfg. Co.
Hammarlund Mfg. Co.

CONDENSERS, MULTIPLE:
Cardwell, Allen D. Mfg. Co.
General Radio C(o.
Hammarlund Mfg. Co.

United Selentific Laboratorles.

CONDENSERS, FIXED TRANS-
MITTING:

Dubilier Condenser Corp.

CONDENSERS, YARIABLE
TRANSMITTING:

Cardwell, Allen D. Mfg. Co.
Genceral Radio Co.
Hummarlund Mfg. Co.

CONDENSERS, VARIABLE:
Cardwell, Allen D. Mfg. Co.
Hammarlund Mfg. Co.

Karas Electric Co.

National Co.

United Sciemtific Laboratories
X-L Radio Laboratories.

CONNECTORS:
Saturn Mfg. & Sales Co.

COPPER:
Copper & Brass Research
Assg'n.

CURRENT CONTROLS, AUTO-
MATIC:
Radiall Co.

DIALS:
American Hard Rubber .Co.
Bakelite Corp.
Eby, H. H. Mfg. Co.
Karas FEleetric Co.
National Co.

DIALS, VERNIER:
Karas Electrie Co.
National Co.

ELIMINATORS, B BATTERY:
American Transformer Co.
Dongan Elec. Mfg. Co.
Modern Electrie Mfg. Co.
National Co.

Thordarson Elec. Mfg. Co.

ELIMINATORS, UNITS FOR:
Dongan Elec. Mfg. Co.

FILAMENT CONTROLS, AUTO-
MATIC:

Radiall Co.

FOIL:
U. 8. I'oil Co.

GRID LEAKS:
Aerovox Wireless Co.
Allen-Bradley Co.
Dubilier Condenser Corp.
Electrad, Ine.
International Resistance Corp.
Lynch, Arthur H, Co.
Polymet Mfg. Corp.

HEAD SETS:
Bakelite Corp.

HORNS, MOLDED:
Bakelite Corp.

INDUCTANCES, TRANSMIT-
TING:

Aero Products, Inc.

INSULATION, MOULDED:

Bakelite Corp.
General Plastics, Inc.

JAGES:
Carter Radio Co..
Electrad, Inc.
Rono Mfg. Co.
Saturn Mfg, & Sales Co.
Union Radio Co.

JACKS, TIP:

Union Radio Co.

KITS, RECEIVER:
Donle-Bristol Corp.
Equamatic System.

Karas ILlectric Co,
(Equamatie)

United Scientific Laboratories.
(Plerce-Aero)

KITS, SHORT WAVE:
Aero Products, Ine.

KITS, TESTING:
Jewell Elee. Inst. Co.

KITS, TRANSMITTING:
Aero Products, Ine.

KNOBS:
Bakelite Corp.

LACQUER:
Egyptian Lacquer Co.

LABORATORIES:
Electrical Testing Labs.

LIAD-INS:
Mucher, J. J.

LOCK WASHERS:
Shakeproof Lock Washer Co.

LOOPrS:
Deutschmann, Tobe, Co.

LUGS:
Mucher, J. J.
Zleriek Machine Wkas.

MAGNETS, SPEAKER:
Bullens, D, K. Co.

METERS:
Jewell Elec. Inst. Co.

MOUNTINGS, RESISTANCE:
Mucher, J. J.

:%
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NUTSN:
Shakeproof Lock Washer Co.

IPACKING MATERIALS:
Tifft Bros.

TANELS, COMPPOSITION:
Amerjcan Hard Rubber Co.
Bakelite Corp.

IANELR, METAL:
Crowe Nameplate Co,

PAPER, CONE SPEAKER:
Seymour Co, .
PLUGS: *
Bakelite Corp.
Polymet Mfg. Co.
Saturn Mfg. & Sales Co.

POTENTIOMETERS:
Allen-Dradley Co.
Electrad, Inc,

United Scientific Laboratories.

RESISTANCES, FIXED:
Aerovox Wireless Co.
Allen-Bradley Co.
Electrad, Ine.

International Resistance Corp.

Lynel, Arthinr H. Co.
Polymet Mfg. Corp.

RESISTANCES, VARIABLE:
Allen-Bradley Co.
American Mechanical Labs.
Central Radio Labs.
Electrad. Inc.

International Resistance Corp.

Polymet Mfg. Corp.

RHEOSTATS:
Allen-Bradley Co.
Carter Radio Co.
Polymet Mfg. Corp.

United Scientific Laboratories.

SETS, RECE1VING:

United Scientific L.aboratories.

SHIELDING, METAL:

Copper and Brass Research
Assn.

Crowe Nameplate Co.
Zierick Machine Wks.

SOCKETS, TUBE:
Bakelite Corp.
Eby, H. H, Mfg. Co.
Karas Eleetric Co.
Saturn Mfg. & Sales Co.

SOLDER:
Chicago Solder Co. (XKester).

‘SI’EAKERS:
Amplion Corp. of America.

STAMPINGS, METAL:
Mucher, J. J.
Zierick Machine Wks.

STRIPS, BINDING POST:
Mucher, J. J.
X-L Radio Laboratories.

SUBPANELS:
Amer. Hard Rubber Co.
Bakelite Co.

SWITCHES 8
Carter Radio Co.

. Rono Mfg. Co,
saturn Mfg, & Sales Co.

TESTING INSTRUMENTS:
Jewell Elec. Inst. Co.

TESTING KITS:
Jewell Elee. Inst. Co.

TESTING LABORATORIES:
Electrical Testing Labs.

TRANSFORMERS, AUDIO:
American Transformer Co.
Dongan Elee. Mfg. Co.
Karas Elec. Co.

Modern Elec. Mfgz. Co.
Robertson-Davis Co.
Thordarson Elec. Mfg. Co.
Walker, Geo. W, Co.

TRANSTFTORMERS.
ATOR:
Dongan Elec, Mfg. Co.

B-ELIMIN-

TRANSFORMERS. TILAMENT
IIEATING:
Dongan Elee. Mfg. Co.

TRANSFORMERS., OUTPUT:
Dongan Elee. Mfgz. Co.

TRANSFORMERS, POWER:
American Transformer Co.
Dongan Elec. Mfg., Co.
National Co.
Robertson-Davis Co.
Thordarson Elec. Mfg. Co.

TRANSFORMERS, R. F.,
TUNED:

Cardwell, Allen D. Mfg. Co.

TRANSFORMERS, R. F., UN-
TUNE

Dubilier Condenser Corp.

TUBES:
Donle-Bristol Corp.

UNITS, SPEAKER:
Amplion Corp. of America.

VOLTMETERS:
Jewell Elec. Inst. Co.

WASHERS:
Shakeproof Lock Washer Co.

WIRE, ANTENNA
Dudlo Mfg, Corp.
Roebling, J. A., Sons, Co.

WIRE, BARE COPPER:
Dudlo Mfg. Co.
Roebling, J. A., Somns, Co.

WIRE, COTTON COVERED:
Dudlo Mfg. Corp.

WIRE, ENAMELED COPPER:
Dudlo Mfg. Corp.

WIRE, LITZENDRAHT:
Dudlo Mfg. Corp.

WIRE, PIGTAIL:
Dudlo Mfg. Corp.

WIRE, SILK COVERED:
Dudlo Mfg. Corp.

WIRE, TINNED COPPER:
_Dudlo Mtg. Corp.
Roebling, J. A.. Sons, Co.

IL 288 Greenfield Ave., Milwaukee, Wis.
literature oD ‘Aﬂen-
T El::(;fe;e?:lzfdyes‘i?el and B - Eliminator
COUPON _hookups. .
CTTTTTIIIINT Y Name eooooosers® -
Address. cosroereoettt”

: P’ :"
Use Allen-Bradley Resistors
for B-Eliminator Hook-Ups

HE success of a B-Eliminator hookup depends
as much on the operation of the variable and fixed
resistors as it does on the type of circuit used. Allen-
Bradley variable and fixed resistors lead the field for
this service. Use them in your B-Eliminator hookup.

Bradlegohm E

PERFECT VARIABLE RESISTOR

This new oversize resistor is used as standard equip-
ment by leading B-Eliminator manufacturers such as
Acme, All-American, Majestic, Philadelphia Storage
Battery,and Willard. It is the ideal variable resistor
for controlling plate voltage output. The scientifically
treated discs in Bradleyohm-E provide stepless, noise-
less, plate voltage control,and the setting will be main-
tained indefinitely. Donotexperiment with makeshift
variable resistors, when Bradleyohm-E has been pro-
nounced the ideal unit by the largest manufacturers
of B-Eliminators in the world. Ask your dealer for
Bradleyohm-E when you build your B-Eliminator.

PERFECT FIXED RESISTOR
Another triumph of the Allen-
Bradley Research Laboratory is
Bradleyunit-A, a perfect fixed re-
sistor that contains no glass, re-
quires no hermetic sealing, and
can be soldered into place without
the use of clip mountings. Bradley-
unit-A isnot affected by tempera-
ture or moisture and it maintains
its calibration indefinitely.

o st
poy-L NP

ALLEN .BRADLEY COMPANY,
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Chosen by |
EXPERTS
l

LENN H. BROWNING, Laurence M.
Cockaday, Gerald M. Bestand many
other eminent radio designers use the
Lynch Metallized Resistor in their ex- |
perimental circuits and receivers. These
men know radio; they have laboratory
and testing equipment with which quick-
ly to make accurate comparisons. There
could be no better proof of the true merit
of the Lynch Metallized Resistor than
the endorsement of these experts.
Comprising a concentrated metallized
deposit one-thousandth of an inch thick |
upon a rigid core, sealed forever with-
in a glass tube, the Lynch Metallized
Resistor gives conductive, non -arcing
resistance that remains silent, accurate!

Dealers—Write us!

ARTHUR H. LYNCH, Inc.
Fisk Bldg., Broadway & 57th Street
New York, N.Y.

MEmBen

RY¥M A

Precision in
Manufacture

The urmost care, the best
of materials, the most
skilled craftsmen make
each Lynch Metallized
Resistor the precision-
built, yet rugged little in-
strument that it is.
Frequent rigid inspec-
tions, and suthcient aging
before final test make
possible our guarantee—

Absolutely Noiseless
Permanently Accurate
Dependable !

Our warranted accu-
racy is 10% but through
precision in manufac-
ture, Lynch Metallized
Resistors average within
5% in actual production.

Arthur H. Lynch

Because the fixed
vesistor is small
insize, do'not
wunderestiynate its
viralimportance.

FIXED RESISTOR

Cotbnd S

INC,
NEW YORRK NY.

PRICES : —
.25 to 10 Megohms .50
above .01 to .24 ““ .75

Single Mounting .35
.001 to .01 ¢ $1.00 i

Double .50

Lynch Metallized Resistors cost no
more than the ordinary kind. If your
dealer cannot supply you it will be well
worth your while to wait for the mail—
we ship post-paid, at once.

4 1 \ . J- :
FiIXED RESISTORS
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To the
Technical Men

Employed by
Dealers and Jobbers

Are you keeping up with new de-
signs that are most popular with
the set builders?

Do you follow new trends which
effect the requirements of com-

plete set customers?

Have you got on hand all the
latest dope on the sets that are
most widely discussed ?

Very likely you are missing a lot
of these things if you do not read
RADIO MECHANICS each

month.

Just as RADIO ENGINEERING
interprets the technical develop-
ments to youu RADIO ME-
CHANICS, now the second
largest popular radio magazine
will bring you the latest news of
things of interest to your cus-

tomers.

SEND THIS COUPON
NO MONEY NECESSARY.

Radio Mechanics, Inc.
Radio Hill,
Poughkeepsie, N. Y.

Enter 'my subscription to
Radio  Mechanics, starting
with the . ........... issue.

I will send you my check or
money order for $2.00 upon
receipt of the first issue.

wwWwW americanradiohistorv com
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CENTRALAB
RADIOHM

ALhAMBRA

)

Patented U._S. June 20, 1911; France, May 4,
1911: Great Britain, May 11, 1911; Canada, Aug.
15, 1011, Other Foreign Patents Pending.

j

Alhambra Cone Speaker Paper
is used exclusively by 909, of
the cone speaker manufacturers

ALHAMBRA PAPER is a scientific develop-
ment which brings out true tone reproduction.
It has no grain, hence no resonance point of
its own; it resonates uniformly at all fre-
quencies.

ALHAMBRA -is furnished in sheets suitable
for cone speakers of 13 inches to 36 inches
diameter. Special sizes to order.

ALHAMBRA CONE SPEAKERS HAVE MADE
ALL OTHER TYPES OBSOLETE

(lf ||| Are specified for many of the most
popular of the season’'s Radio Cir-
cuits including Varion, Infradyne,
Henry Lyford, Bruno, Improved
Browning-Drake, and as voltage or
C-bias controls in many of the new
power packs including AmerTran.

Radiohms, Mod-

ulators and Po-

tentlometers sell
at

$2 each

This is merchandise that you can
Switch Type
Ttadiohms at profitably recommend to your cus-
$2.30 tomers; it is fully guaranteed to give
satisfaction.

CENTRAL RADIO LABORATORIES
25 Keefe Avenue, Milwaukee, Wis.

CENTRALAB

Modu I'lugs,

standard or cord
type, at

$2.50

Speaker Manufacturers please communicate.

The SEYMOUR Co.

Sole Distributors for
. S. A. and Export

New York City

323 W. 16th St.

*

ry

The famous

Melo-Heald Eleven Circuit

DESCRIBED BY MR. HOLLIS de NEEFE IN THIS ISSUE OF RADIO
ENGINEERING AND ALSO IN THE SPRING 1927 CITIZEN’S RADIO CALL BOOK

is built with Certified

Meloformers

The Certified Meloformer is a special alloy-core audio frequency
transformer that successfully renders three stages of ideal audio
“without the usual doctoring with by-pass condensers or resistors,
and also provides beautiful reproduction without slightest dis-
tortion on as high as four stages. Every Meloformer is exactly
the same——no_kits. No matter how and when purchased—all are
the same. The Maloformer stabilizes impedance, prevents leak-
age. and eliminates inter-stage coupling troubles. a
RADIO LABORATORIES—Louisville,
Ky., write 11/30/26, ‘'Selectivity.
tone and distance getting powers far
superior to anything built heretofore.
Have built practically every set,
more and less expensive but never
able to get same wonderful results
except with the Melo-Heald famous
eleven.”

The great success of receivers built
with Meloformers and Melocouplers
is indicated by the numerous large
magazines and daily newspapers that
have written about them free and
unsolicited.

and

-powered construction, that do not depend upon a freak circuit

Melocouplers

The Certified Melocouplers are a superior type of radio frequency
transformer, built with an air-core, for specific service in high-

to perform at highest efficiency. Melocouplers are provided <
in three styles: 135 R.F., 120 R.F., and 160 R.F., each
peaked, wound and tested at the same point of efficiency. 2l
-making kits unnecessary.. Buy them any place, any time, & 7
separately or together. . Y’é ,
Though five intermediate "',’?"
transformers used, no Q 7
sacrifice in amplifica- é/ 6‘

tion per stage, every
builder of circuit
reports.

Get all the
facts today,
free.

RECEIVING SET MANUFACTURERS, NOTE—A Solution for your

Frequency Problem! Meloformers are made in a stripped Manufacturer’
at a low price for quantity purchase. Same efficiency as retail type.
in use by many large, prominent manufacturers! FREE SAMPLE & QUOTA-

TIONS ON REQUESTS WRITTEN ON COMPANY LETTERHEAD.

Mail Coupon or Write Today

ROBERTSON-DAVIS COMPANY, INC.,

(Engineers & Manufacturers of Electrical Windings)

412 Orleans St. Dept. RE-3 Chicago, U. S. A.

District Representatives:
A. C. Lopez Co., 40 Wost 33rd St., New York, N. Y.
. M., Church & Son, 300 Eleventh St., S. W., Washinpton, D. C.
Racific Hoosier Sales Co., 1547 West Pico St., Los Angeles, Calif.
Southern Sales, lIncorporated, 2030 Dryades St., New Orleans, La.

Radio Engineering, March, 1927
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5 EREQUENCY
} TRANSFORMER
P

All Stage Ratio
KARAS ELECTRIC CO.
CHICAGO. A

PATS

AUDIO
REQUENCY E
TRANSFORMER: @
All Stage Ratjo
(K:ARAS ELECTRIC co.’
HICAG, . S, A,

["\ NOG

Karas Harmoniks Specified
for the VICTOREEN. jWHY?

Superheterodyne described and illustrated in this issue of Radio Engineering. Victoreen might have

V ICTOREEN specifies Karas Harmonik Audio Frequency Amplifying Transformers for the Victoreen

specified any one of a dozen makes of audio transformers. Why did the originators of this deservedly
popular super choose the Karas Harmonik FROM ALL OTHERS when writing the specifications for this set?
The answer to this question lies in Victoreen’s meticulously careful study of the qualities of every audic trans-
former—in their analysis of the characteristics of each—and in their exact knowledge of what an audio trans-
former must accomplish to maintain the unusually high quality of reception developed in the radio frequency

and detector stages.
Matchless Tone Quality

One of the reasons why Karas Harmoniks were chosen
for the Victoreen is found in the three words matchless
tone quality. You will agree that tone quality and
amplification are the two basic requirements of any
audio transformer. Victoreen learned after scores of
tests of all transformers that Karas Harmoniks differ
from others in possessing the ability to amplify
EQUALLY all of the essential harmonics and pure,
clear, rich overtones that combine to make up what we
know as musical sounds and to match and accom-
modate the Victoreen detector output. The PURITY
OF TONE of Karas Harmoniks is known throughout
the world. No other transformer made offers this tonal
purity in such pleasing volume as Karas Harmoniks.
The Victoreen thus is able to pour forth a clean-cut,
pure, sweet, distinct volume of tone that has all of the
original qualities of the studio program—mellow, rich
and natural.

Tremendous Volume

The volume of tone from the Victoreen is proverbial—
and Karas Harmoniks are in large measure responsible
for this. It is a fact that Harmoniks deliver more am-
plification with their low ratio than cheap, ordinary
transformers deliver with high ratios, due to the cor-
rect Karas principle of a controlled air gap which in-
sures high amplification of low frequency, volume-
carrying fundamental harmonics. While the volume of
tone is tremendous in the Victoreen or in any other
super or circuit where Karas Harmoniks are used, this
volume is entirely without distortion because Har-
moniks amplify all sounds and all harmonics and over-
tones of all sounds nearly equally. Being of high in-
ductance and low distributed capacity Karas Har-
moniks produce a full amplification of all high audio
frequency harmonics and overtones.

Absolute Freedom from Distortion

You have only to listen to the tone quality of an
efficient super like the Victoreen to understand that
here is amplification minus all distortion. No muffling
—mno fuzzy, indistinct words or sounds—no unnatural

reproduction—just clear, pure, sweet and full-rounded
amplification of the highest quality.

Precision Manufacture

We make Karas Harmoniks just a little better than
seems necessary, paying particular attention to the
little things which are all too often neglected by trans-
former manufacturers. On our coils you will find
many thousands of turns of wire, the diameter of the
wire being about the thickness of human hair. We
use extremely large coils, to insure a very high induct-
ance, and we place these coils over large iron cores to
offer an easy path for the lines of magnetic force.
Karas Harmoniks also have a very high impedance
and very low distributed capacity. They are scientific-
ally shielded, perfectly matched. In appearance as
well as in design they are the finest transformers that
can be built.

Order Harmoniks TODAY for your Victoreen

You can secure Karas Harmoniks for your Victoreen
from your nearest dealer. If he happens to be out of
stock and you are in a hurry you may order two
Harmoniks direct from us by filling out and mailing
the coupon below. SEND NO MONEY. Just hand
the postman the price of the transformers, plus postage,
upon delivery. As Harmoniks are SPECIFIED for
the Victoreen, you must use them to insure the best
results of which this great super is capable, so order
them today.

KARAS ELECTRIC CO.
1093 Association Building, Chicago

1KARAS ELECTRIC CO,.
11093 Association Bldg., Chicago

Please send me 2 Karas Harmonik Audio Transformers for my
Victoreen, price $7 each, for which I will hand the postman $14
plus postage upon delivery.
1

Name L., ... Chwbensieaos 6% omate s M 4 arey e et A/ WA e SR Ne S
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PRODUCTS

Engineering and Mass Production

Those two features are important to you,
the manufacturers of sets and eliminators.

Dongan’s reputation for being a step ahead
in transformer design and a large factory
devoted entirely to the production of parts
has placed Don gan transformers and
chokes as standard equipment in many
leading sets and battery-eliminators.

As a source of supply you will find the
utmost in cooperation in the Dongan
organization.

No. 147 Out Put

Transformer de- Voush greger amd

signed for wuse in
connection with the
output circuit.
Avoids the loss of B.
voltage due to high

eliminates all risk of
damage to the
speaker. See your
dealer or send
money-order to fac-

d tory direct.
resistance of  the o

DONGAN ELECTRIC MANUFACTURING COMPANY
2995-3001 Franklin St.

DETROIT, MICHIGAN

\\{TRANSFORMERS of MERIT for FIFTEEN YEARS /)
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AN EXPLANATION OF

AMERTRAN DE LUXE EFFICIENCY
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The above curves are plotted from measurements made in accordance with the latest tentative ryles of the

N. E. M. A, These curves have beew proven conservative, and accwrately represent the AmerTran DeLuxe
Audio transformer.

For one and one-half years the AmerTran Deluxe has been used with great success by all
those seeking improved audio amplification. The secret of its excellence centers chiefly in the spe-
cial alloy core material which provides the high inductance needed for the normal amplification
of the fundamental base tones. This makes possible an improved coil structure for maintaining
the higher frequencies with no appreciable “peak’ or “droop’ until beyond the useful range.

There is a remarkable absence of the muffling of sibilant sounds and ‘‘background’—often
noticeable with transformers having “drooping” characteristics.

The AmerTran Deluxe is well made and designed to give long, dependable service. Metal
cased and embedded in a solid compound, it is not affected by climatic changes,

The better reception obtained by installing correctly a pair of AmerTrans is final proof of
their efficiency rating.

THE AMERICAN TRANSFORMER CO.

178 Emmet Street

Transformer Builders for Over 26 Years

Write for free booklet entitled
“lmproving the Audio Amplifier,”
together with other technical
data.

The AmerTran De Luxe made in
two types for first and second
stages. $10.00 Each.

Newark, N. J,

1
Other AmerTran Products | !

AmerTran_ Power Transformer
Type PF52 $18.00 Each. F
AmerChoke Type 854 $6.00 Each.

AmerTran Audio Transformers
Types AF7 and AF6 $5.00 Each.
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